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1.

The. present. invenfion. relates generally to: 1n-;

ternal combustion engines .and more:particularly

to a two-cyecle internal combustion -engine char~

acterized by having the inlet as well as-theoutlet

port in the.wall of the cylinder-adjacent each’
other wherehy, the .efficiency. of .the -engine is-in--

creased.

An 1mportant obJect of the invention is to pro-
vide inlet..ports for the cylinder of the engine
directed downwardly at an angle against the con-
cave upper surface of the piston and arranging
the outlet ports. at each side of. the inlet ports,
and by reason .of which it is found. that the en-
gine starts. more easily; fuel consumption is ma~-
terially reduced and the deposit of carbon in the
combustion chamber is very small.

A further object.of the invention is to prov1de

a single manifold for the inlet as well as the ex~
haust ports of the engine whereby the construc-

tion of the engine is simplified, the weight of the. ¢

engine:is, reduced, and the -engine more compact=
1y built.

A still further object.is to provide.a dev1ce of
this character which is efficient and reliable in
operation, relatively inexpensive to manufacture
and otherwise -well -adapted for the purposes for
whieh-the same-is-intended.

Other objects and advantages reside in the de-
tails of construction and operation as more fully
hereinafter described and claimed, reference be-
ing had to the accompanying drawings forming
part-hereof, wherein like numerals refer to like
parts throughout, and in which:

Figure 1 is a vertical sectional view of the en-
gine.

Figure 2 is a side elevational view of the engine
cylinder with the combined inlet and exhaust
manifold removed therefrom.

Figure 3 is a plan view of the inner side of the
manifold. ‘

Tigure 4 is a longitudinal sectional view of the
engine cylinder. :

PFigure 5 is a transverse sectional view taken
substantially on a line 5—5 of Figure 4.

Pigure 6 is a side elevational view of the engine.

Referring now to the drawings in detail where-
in, for the purpose of illustration, I have disclosed
a preferred embodiment of the invention, the nu-
meral 5 designates a cylinder of an internal com-
bustion engine suitably secured to a crankease 6,
the engine being of the two-cycle type. The en-
gine piston is shown at 7 connected to a crank
shaft 8 in the usual manner by a piston rod 9.

One side of the cylinder 5 is formed with a flat
surface 10 provided with a pair of exhaust ports
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i1 and {2 connected to the combustion chamber.
{3 of the cylinder by passages {4 and (5.

Positioned between the exhaust ports | i and 12
and on:a horizontal plane therewith-is a group of
inlet ports-16. A second group of lower inlet ports
{7 is also formed in the flat surface 10 of the cyl-
inder below: or: longitudinally . inwardly of the
group of inlet:ports £6.

A combined inlet and outlet manifold plate 8.
is suitably seeured.to the flat.surface (0 of the
cylinder: and:is formed with exhaust passages 9.

_and 20.connected respectively to exhaust ports 1.
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and {2 and. merging as at 21 for atfaching. a.
single exhaust pipe (not shown) thereto.

The upper inlet ports. 16: are inclined down-
wardly toward.a trough-shaped. concaved .upper.
surface 22 of piston 7 and the manifold plate 8.
is formed with a plurality of curved vertical pas-
sages 23 having their upper ends connected to the
upper inlet: ports 1§ and their lower ends con-
nected to the lower inlet ports:17. The trough-
shaped, concavity 22 on . top of piston .1 extends
transversely thereof and at each side of the con-
cavity is a recess 24 in the top of the piston and.
extending. into the wall thereof for registry with
the respective exhaust passages 14 and (5.

The skirt of-piston 7 is formed with openings.
25 . which -register with the lower group. of. inlet:
ports 17 when the piston reaches its extreme low-
er position, as shown in Figures 1. and 4.

In the operation of the device, fuel is supplied.
to the: crankcase.in any suitable manner and is.
admitted to the combustion chamber by way of
openings 25 in the piston, lower group of inlet
ports 11, passages 23, and upper group of inlet
ports 16, when the piston is 1n its extreme lower
position.

The burnt gases are exhausted by way of ex-
haust ports {1 and {2 and passages (8 and 29,
the recesses 24 in the top side edges of the piston
registering with the exhaust ports enabling effi-
cient scavenging of the combustion chamber.

The downwardly inclined inlet ports {8 direct
the fuel downwardly into the trough-shaped con-
cavity on top of the piston to keep the piston free
of the accumulation of carbon.

In view of the foregoing description taken in
conjunction with the accompanying drawings, it
is believed that a clear understanding of the de-
vice will be quite apparent to those skilled in this
art. A more detailed description is accordingly
deemed unnecessary.

It is to be understood, however, that even
though there is herein shown and described a
preferred embodiment of the invention, the same
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is susceptible to certain changes fully compre-
hended by the spirit of the invention as herein
described and within the scope of the appended
claims,

Having described the
claimed as new is:

1. In a two-cycle internal combustion engine,
a cylinder having upper and lower groups of in-
let ports in one side positioned respectively above
and below a piston working in the cylinder dur-

invention, what

is.

10

ing movements of the piston into. its opposite po- -

sitions, a pair of exhaust ports in the cylinder at
the sides of said upper group of inlet ports, and a
combined inlet and exhaust manifold plate at-
tached to the cylinder and having inlet and ex-
haust passages therein connected respectively to
the inlet and exhaust ports, said inlet passages
connecting the upper and lower groups of inlet
ports to each other.

2. In a two-cycle internal combustion engine,
a cylinder having upper and lower groups of in-
let ports in one side positioned respectively above
and below g piston working in the cylinder dur-
ing movements of the piston into its opposite po-
sitions, a pair of exhaust ports in the cylinder at
the sides of said upper group of inlet ports, and a
combined inlet and exhaust manifold plate at-
tached to the cylinder and having inlet and ex-
haust passages therein connected respectively to
the inlet and exhaust ports, said upper group of
inlet ports being inclined downwardly into the
cylinder and said inlet passages connecting the
upper and lower groups of inlet ports to each
other.

3. In a two-cycle internal combustion engine,
a cylinder having a piston working therein and
provided with a central concaved top and re-
cesses in its upper edge at opposite sides of the
concaved portion, said cylinder also having up-
per and lower groups of inlet ports in one side
positioned respectively above and below the pis-
ton during its movement in opposite directions,
and a pair of exhaust ports at opposite sides of
the upper group of inlet ports, said upper group
of inlet ports being inclined downwardly toward
the concaved top of the piston and said exhaust
ports registering with the recesses when the pis-
ton is moved downwardly, and a combined inlet
and exhaust manifold plate attached to the cyl-
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inder and having inlet and exhaust passages 50

therein connected respectively to the inlet and
exhaust ports, said inlet passages connecting the
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upper and lower groups of inlet ports to each
other.

4, In a two-cycle internal combustion engine, a
cylinder having a piston working therein, said
piston having a trough-shaped top extending
substantially across the top and a recess in the
upper edge of the piston at each side of the
trough and adjacent one end of the trough, said
cylinder also having upper and lower groups of
inlet ports in one side positioned respectively
above and below the piston during its movement
in opposite directions, and g pair of exhaust ports
at opposite sides of the upper group of inlet ports,
said upper group of inlet ports being inclined
downwardly toward the trough of the piston and
said exhaust ports registering with the recesses
when the piston is moved downwardly, and a
combined inlet and exhaust manifold plate at-
tached to the cylinder and having inlet and ex~
haust passages therein connected respectively
to the inlet and exhaust ports, said inlet pas-
sages connecting the upper and lower groups of
inlet ports to each other.

5. In a two-cycle internal combustion engine, a
cylinder having a piston working therein and
provided with openings in its skirt, said cylin-
der having a pair of exhaust ports in one side,
an upper group of inlet ports between the ex-
haust ports, and a lower group of inlet ports, said
lower group of inlet ports registering with the
openings in the piston upon reaching its extreme
lower position, and g combined inlet and exhaust
manifold plate secured to the cylinder and hav-
ing exhaust passages leading from the exhaust
ports, and inlet passages connecting the upper
and lower groups of inlet ports.
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