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UNITED STATES PATENT OFFICE. .

GEORGE A. METCALF AND LOUIS T. ROCHELEAU, OF WOONSOCKFT WHODE ISLAND:

INTERNAL-COMBUSTION ENGINE.

1,010,939,

Application filed June 16, 1911,

To all whom it may concern:

Be it known that we, Georee A. METCALF
and Louis T. Rocueresvu, citizens of the
United States, residing at Woonsocket, in

g the county of Providence and State of Rhode
Island, have invented new and useful Im-
provements in Internal- Combustion En-
gines, of which the following is a specifica-
tion.

This invention has to do with i1nternal
combustion engines of the two-cycle type;
and it contemplates the provision of a valve-
less engine, of the kind stated, and one that
has but few working parts, and is con:
structed with a view to assuring the thorough
sweeping of products of combustion from
the explosion chamber by the inrushing ex-
plosive mixture, the latter being materially
advantageous inasmuch as it contributes. to
oo the reliability and capacity of the engine
and economy in the operation of the same.

Other objects will {))e understood from the
following description and claims when the
same are read in connection with the draw-
ing, accompanying and forming part of this
specification, in which the figure 1s a vertical
central section of an engine constructed in
aceordance with the invention.

Referring by letter to the drawing: A is
the eylinder, and B the piston of the engine,
the piston being, by preference, connected
through the usual pitman C with the ordi-
nary,crank D. The cylinder is divided by
the piston into an explosion chamber E and
a compression chamber F, and at the center
of the inner end of the explosion chamber
is an-ignition -device G which is preferably,
though not necessarily, electric. At H the
cylinder is provided with a port for the
admission of1 explosive mixture, and at T it
has a port for the discharge of products of
combustion. Located at the same side of the
cylinder as the intake port H and diametri-
cally opposite the exhaust port T is a pas-
45 sage J. This passage is formed in the wall
of the cylinder and -has both of its ends
opposed to the path of the giston. It will
be noticed that the upper or discharge end a
of said passage J is disposed or directed to-
ward the longitudinal center and inner end
of the explosion chamber; also, that said
end a is located in a plane about midway
between that of the exhaust port:] and that
of the inner end of the explosion chamber,
55 for important reasons hereinafter set forth.

The piston is divided by a transverse parti-
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tion b into a chambered portion.c that, com:
municates with the compression chamber. I,
and a chambered portion.d that communi®
cates -with the explosion. chamber. E;. the g9
chambered portion ¢ being provided .with :
an outlet port e designed. to register with
the outer end of the passage J, and the
chambered portion d being provided with an
outlet port f, designed to register with the g5
exhaust port 1. L
The operation is as follows: When the

‘piston is at the innermost. point of its trav-

erse, explosive mixture epters the. compres-
sion chamber F through the port H, and 70
then an explosion takes place and  forces
the piston outward with the result that said
explosive mixture is compressed. . -When the
piston reaches the end of its outward stroke,
registration of the port ¢ :with the passage 75
J and registration of the port f with part 1, ..
take place, and thereupon the fresh explo-
sive mixture forcibly enters, the:explasion
chamber E; and, by reason of-tlie described
disposition of the passage end. e, is directed: 8o
toward the longitudinal center, and inner. - :
end of the explosion chamber.. . This, causes
the explosive mixture to :strike first the
inner end of the cylinder near the spatker,. .
then the cylinder wall at a,point digmets1- 85
cally opposite the passage end ¢ and-near. - -
the inner end of the explosion chamber, pnd.
from said point the explosiye mixture re-
beunds and strikes the portion. of {he piston.
chamber & adjacent the pagsage, . ang pﬁgb{. 50
occupies said chamber. %rpgn&isun ollows, a3
that before the piston closes the passage.epd,
@ and the exhaust port T, the esplosivernmxs
ture will have effectually, swept..all.of 8}6«
products of the previous explosinn fxeipitlig, 95
chamber E; also, that the, preducts,hfseoms; ¢-
bustion are forced before the explosive mix-
ture from the inner end of the chamber E
outward toward the exhaust port, so that
all of the products of combustion must be
exhausted before any of the explosive mix-
ture can escape, and before the latter can
take place the port I will have been closed.
Tt will further be noted that because of the
course the explosive mixture is caused to
take in the explosion chamber E, the same
will be pul into close proximity with the
ignition or sparking device G and will effec-
tually sweep all products of combustion
away from said point, thereby assuring per-
fect explosive mixture to receive the spark.
In addition to the advantages set forth,
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"plosive mixture. -

it may be stated that the piston of the im-
proved engine has a great bearing surface
calculated t6 conduce to smooth running,
and that the arrangement of the passage J
adjacent the inner end of the piston, as
shown, is advantageous because by reason
of such arrangement the passage J is re-
mote from the splash of oil in the com-
pression chamber and crank case, and hence
there is no liability of an excess of oil en-
tering the explosion chamber with the ex-

Having described our invention, -what
we claim and desire to secure by Letters-
Patent, is:

1. In an internal combustion engine of
the two-cycle type, the combination of a
cylinder, a piston, and an ignition device
located at the inner end of the cylinder;
the cylinder being divided by the piston
into an explosion chamber and a compres-
sion chamber, and being provided with a
port for the admission of explosive mixture
to the compression chamber, a port for the
discharge of products of combustion from
the expﬁ)sion chamber, and a fpassa,«tze having
its ends opposed to the path of the piston and
also having its inner end diametrically op-
posite the exhaust port and directed toward
the longitudinal center and inner end of the
explosion chamber and located in a plane
sugstantially midway -between that of the

inner end of the cylinder and that of the ex-

haust port, and the piston being provided
with a transverse partition and chambered
portions at opposite sides of the same and
being also provided with a port for con-
necting its inner chamber with the exhausi

port, and a port for comnecting its outer |

chamber with the outer end of the passage
in the cylinder. )
2. In an internal combustion engine, the

. combination of a cylinder and a piston; the
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cylinder being divided by the piston into
an explosion chamber and a compression
chamber, and being provided with a port
for' the admission of explosive mixture to
the compression chamber, a port for the
discharge of products of combustion from
the exp%osion chamber, and a passage hav-
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ing an inner end opposed to the path of the
piston and also having said inner end oppo-
site the exhaust port and directed toward
the longitudinal center and inner end of
the explosion chamber and located in a
plane intermediate that of the inner end of
the cylinder and that of the exhaust port,
and. the piston being provided with means
for establishing and interrupting commu-
nication between the explosion chamber and
the exhaust port and Eeing also provided
with means for establishing and interrupt-
ing communication bétween the compres-
sion chamber and the outer end of the said
passage in the cylinder. -

3. In an internal combustion engine, the
combination of a cylinder and a piston; the

“cylinder being divided by the piston ‘into

an explosion chamber and a compression
chamber, and being provided with a port
for the admission of explosive mixture to
the compression chamber, a port for the
discharge of products of combustion from
the explosion chamber, and a passage hav-
ing an inner end opposed to the path of the
piston and also having said inner end oppo-
site the exhaust port and directed toward
the longitudinal center and inner end of
the explosion chamber and located in a
plane intermediate that of the inner end of
the cylinder and that of the exhaust port;
said passage being adapted to be supplied
with explosive mixture from the compres-
sion chamber, and the piston being pro-
vided with means for establishing and in-
terrupting communication between the ex-
plosion chamber and the exhaust port and
being also provided with means for estab-
lishing and interrupting communication be-
tween the explosion chamber and the inner
end of the said passage.

In testimony whereof we have hereunto
set our hands in presence of two subscribing
withesses. :

GEORGE A. METCALF.
LOUIS T. ROCHELEAU.

Witnesses:
Epcar L. Spavipive,
Everyxn W. Spaurping.
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