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(57)  [Problems]

To reduce the consumption of lubricating oil and the
wearing in a two-cycle internal combustion engine de-
signed to open or close the opening of a scavenging port
7 to a cylinder 2 or an exhaust port from the cylinder by
a piston 6 which reciprocally moves in the cylinder.

[Solving Means]

Asviewed inthe direction of an axis 2a of the cylinder,
the opening of the scavenging port 7 or the discharge
port to an inner wall of the cylinder 2 is formed at a portion
corresponding to an outer circumferential surface region
6a- 6b, 6b of the piston 6a- 6bt axially opposite ends of
a piston pin 12. An oil storage space 13 is defined be-
tween the inner wall of the cylinder and the outer circum-
ferential surface region of the piston which corresponds
to the opening of the scavenging port or the discharge
port so that lubricating oil between the inner wall of the
cylinder and an outer circumferential surface region 6c¢,
6d of the piston on opposite sides of the piston pin 12
across the axis of the piston pin is pushed out into the oil
storage space.

TWO-CYCLE INTERNAL COMBUSTION ENGINE
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Description

TECHNICAL FIELD

[0001] The presentinvention relates to a two-cycle in-
ternal combustion engine.

BACKGROUND ART

[0002] As is conventionally known, typical two-cycle
internal combustion engines include a uniflow type in
which the scavenging of the cylinderis performed utilizing
the scavenging flow from a scavenging port provided at
a side surface of the cylinder toward an exhaust port pro-
vided at the top of the cylinder, and a loop or transverse
flow type in which the scavenging of the cylinder is per-
formed utilizing the scavenging flow which travels from
a scavenging port provided at a side surface of the cyl-
inder toward the top of the cylinder and then toward an
exhaust port similarly provided at the side surface of the
cylinder. In the former type, the scavenging port provided
at the side surface of the cylinder opens when the piston
comes close to the bottom dead center. In the latter type,
both of the scavenging port and the exhaust port provided
at the side surface of the cylinder open when the piston
comes close to the bottom dead center.

[0003] Inthese types of two-cycle internal combustion
engines, the piston has a cylindrical shape whose outer
circumferential surface is free from a recess entirely from
the upper end to the lower end. The upper end of the
outer circumferential surface of the piston is provided with
an upper piston ring which is held in close contact with
the inner wall of the cylinder, whereas the lower end of
the outer circumferential surface is provided with a lower
piston ring which is also held in close contact with the
inner wall of the cylinder.

[0004] AsdisclosedinPatentDocument1,insuchcon-
ventional two-cycle internal combustion engines, the
scavenging port (in the case of the uniflow type) or the
scavenging port and the exhaust port (in the case of the
loop or transverse flow type) for the cylinder are provided
in the inner wall of the cylinder at a portion corresponding
to a region of the piston on opposite sides of the piston
pin as viewed in the axial direction of the cylinder.
Patent Document 1: JP-U-H05-61440

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0005] With such a prior-art structure, however, the
outer circumferential surface regions of the piston on op-
posite sides of the piston pin (one of the regions is re-
ferred to as a thrust portion, whereas the other one of
the regions is referred to as an anti-thrust portion) are
strongly pressed with a large thrust force against the por-
tion of the inner wall of the cylinder where the scavenging
port or the exhaust portis provided due to the combustion
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force in the combustion stroke and the compression force
in the compression stroke.

[0006] A considerable amount of lubricating oil
scraped away from the inner wall of the cylinder by the
upper and the lower piston rings exists on the outer cir-
cumferential surface of the piston between the piston
rings. Therefore, when the outer circumferential surface
regions of the piston on opposite sides of the piston pin
are pressed against the inner wall of the cylinder with a
large thrust force, part of the lubricating oil is pushed out
toward the scavenging port or the exhaust port.

[0007] In this way, in the prior-art structure, a large
amount of lubricating oil for the inner wall of the cylinder
is pushed toward the scavenging port or the exhaust port.
Therefore, the consumption of the lubricating oil is large,
and the lubrication of the inner wall of the cylinder may
become insufficient.

[0008] Moreover, in the prior-art two-cycle internal
combustion engine, since the outer circumferential sur-
face regions of the piston on opposite sides of the piston
pin are pressed with a large thrust force against the por-
tion of the inner wall of the cylinder where the scavenging
port or the exhaust port opens, the portion of the inner
wall of the cylinder where the scavenging port or the ex-
haust port is provided and the piston rings are likely to
be worn.

[0009] A technical object of the present invention is to
provide a two-cycle internal combustion engine which is
capable of solving these problems.

Means for Solving the Problems

[0010] To achieve the technical object, according to
claim 1 of the present invention, there is provided a two-
cycle internal combustion engine comprising a cylinder,
and a piston which is reciprocally movable in the cylinder
and capable of opening or closing an opening of a scav-
enging port or a exhaust port into the cylinder. As viewed
in the axial direction of the cylinder, the opening of the
scavenging port or the discharge port to an inner wall of
the cylinder is formed at a portion corresponding to an
outer circumferential surface region of the piston at axi-
ally opposite ends of a piston pin, and an oil storage space
is defined between the inner wall of the cylinder and the
outer circumferential surface region of the piston which
corresponds to the opening of the scavenging port or the
discharge port so that lubricating oil between the inner
wall of the cylinder and an outer circumferential surface
region of the piston on opposite sides of the piston pin
across the axis of the piston pin is pushed out into the oil
storage space.

[0011] According to claim 2 of the invention, in the two-
cycle internal combustion engine of claim 1, the scav-
enging port or the discharge port includes a plurality of
openings to the inner wall of the cylinder.

[0012] According to claim 3 of the invention, in the two-
cycle internal combustion engine of claim 1 or 2, the oll
storage space is defined by recessing the outer circum-
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ferential surface region of the piston at the axially oppo-
site ends of the piston pin.

[0013] According to claim 4 of the invention, in the two-
cycle internal combustion engine of 1 or 2, the outer cir-
cumferential surface region of the piston at axially oppo-
site ends of the piston pin is surrounded by two vertical
grooves extending axially of the piston, an upper hori-
zontal groove connecting respective upper ends of the
vertical grooves to each other, and a lower horizontal
groove connecting respective lower ends of the vertical
grooves to each other, and the four grooves define the
oil storage space.

[0014] According to claim 5 of the invention, in the two-
cycle internal combustion engine of claim 3, the oil stor-
age space is so designed as to face the scavenging port
or the discharge port even when the piston is positioned
at a top dead center.

[0015] According to claim 6 of the invention, in the two-
cycle internal combustion engine of claim 4, the oil stor-
age space is so designed as to face the scavenging port
or the discharge port even when the piston is positioned
at a top dead center.

[0016] According to claim 7 of the invention, in the two-
cycle internal combustion engine of any one of claims 1,
2, 5 and 6, the size of the outer circumferential surface
region of the piston at axially opposite ends of the piston
pin is so set that, as viewed in the axial direction of the
cylinder, the central angle of a sector defined by connect-
ing the region and the axis of the cylinder lies in the range
of 120 to 150 degrees, and the size of the outer circum-
ferential surface region of the piston on opposite sides
of the piston pin across the axis of the piston pin is so
set that, as viewed in the axial direction of the cylinder,
the central angle of a sector defined by connecting the
region and the axis of the cylinder lies in the range of 60
to 30 degrees.

[0017] According to claim 8 of the invention, in the two-
cycle internal combustion engine of claim 3, the size of
the outer circumferential surface region of the piston at
axially opposite ends of the piston pin is so set that, as
viewed in the axial direction of the cylinder, the central
angle of a sector defined by connecting the region and
the axis of the cylinder lies in the range of 120 to 150
degrees, and the size of the outer circumferential surface
region of the piston on opposite sides of the piston pin
across the axis of the piston pin is so set that, as viewed
in the axial direction of the cylinder, the central angle of
a sector defined by connecting the region and the axis
of the cylinder lies in the range of 60 to 30 degrees.
[0018] According toclaim 9 of the invention, in the two-
cycle internal combustion engine of claim 4, the size of
the outer circumferential surface region of the piston at
axially opposite ends of the piston pin is so set that, as
viewed in the axial direction of the cylinder, the central
angle of a sector defined by connecting the region and
the axis of the cylinder lies in the range of 120 to 150
degrees, and the size of the outer circumferential surface
region of the piston on opposite sides of the piston pin
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across the axis of the piston pin is so set that, as viewed
in the axial direction of the cylinder, the central angle of
a sector defined by connecting the region and the axis
of the cylinder lies in the range of 60 to 30 degrees.
[0019] According to claim 10 of the invention, in the
two-cycle internal combustion engine of any one of
claims 1,2, 5, 6, 8 and 9, the engine is a two-cycle diesel
engine in which the exhaust port from the cylinder is pro-
vided at the top of the cylinder.

[0020] According to claim 11 of the invention, in the
two-cycle internal combustion engine of claim 3, the en-
gine is a two-cycle diesel engine in which the exhaust
portfrom the cylinder is provided at the top of the cylinder.
[0021] According to claim 12 of the invention, in the
two-cycle internal combustion engine of claim 4, the en-
gine is a two-cycle diesel engine in which the exhaust
portfrom the cylinder is provided at the top of the cylinder.
[0022] According to claim 13 of the invention, in the
two-cycle internal combustion engine of claim 7, the en-
gine is a two-cycle diesel engine in which the exhaust
portfrom the cylinder is provided at the top of the cylinder.

Advantages of the Invention

[0023] Inthe structure of claim 1, as viewed in the axial
direction of the cylinder, the opening of the scavenging
port or the exhaust port to the inner wall of the cylinder
is formed at a portion corresponding to an outer circum-
ferential surface region of the piston at axially opposite
ends of the piston pin. Therefore, the outer circumferen-
tial surface regions of the piston on opposite sides of the
piston pin across the axis of the piston pin are pressed
with a large thrust force against the inner wall of the cyl-
inder at portions where the scavenging port or the dis-
charge portis not formed. In this way, the piston is reliably
prevented from being pressed with a large thrust force
against the inner wall of the cylinder at the portion where
the scavenging port or the discharge port is open. There-
fore, it is possible to considerably reduce the wearing of
the inner wall of the cylinder at the portion where the
scavenging portorthe exhaust portis open and the piston
rings of the piston.

[0024] In addition to the above arrangement, an oil
storage space is defined between the inner wall of the
cylinder and the outer circumferential surface region of
the piston which corresponds to the opening of the scav-
enging port or the discharge port so that lubricating oil
between the inner wall of the cylinder and an outer cir-
cumferential surface region of the piston on opposite
sides of the piston pin across the axis of the piston pin
is pushed out into the oil storage space. With this ar-
rangement, when the outer circumferential surface re-
gions of the piston on opposite sides of the piston pin
across the axis of the piston pin are pressed with a large
thrust force against the inner wall of the cylinder, the lu-
bricating oil therebetween is pushed out into the oil stor-
age space and stored in the oil storage space at a re-
duced pressure.
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[0025] Therefore, the lubricating oil is reliably prevent-
ed from being pushed toward the scavenging port or the
exhaust port due to the strong pressing by the outer cir-
cumferential surface regions of the piston on opposite
sides of the piston pin across the axis of the piston pin.
Therefore, the consumption of the lubricating oil is con-
siderably reduced.

[0026] In claims 2-5, the structure according to claim
1 of the present invention is specified. In the structure of
claim 2, the scavenging or exhaust port includes not a
single large opening but a plurality of small openings
which open at the inner wall of the cylinder. Therefore,
the piston ring of the piston is prevented from being
caught on the openings, so that the wearing of the piston
ring is effectively reduced.

[0027] Inthe structure of claim 3, the oil storage space
is defined by recessing the outer circumferential surface
region of the piston at the axially opposite ends of the
piston pin. With such a structure, the oil storage space
can be provided easily by working the outer circumfer-
ential surface of the piston. Further, the existence of the
oil storage space reduces the contact area between the
inner wall of the cylinder and the outer circumferential
surface of the piston, so that the mechanical loss during
the reciprocal movement of the piston is advantageously
reduced.

[0028] In the structure of claim 4, the outer circumfer-
ential surface region of the piston at axially opposite ends
of the piston pin is surrounded by two vertical grooves
extending axially of the piston, an upper horizontal
groove connecting respective upper ends of the vertical
grooves to each other, and a lower horizontal groove
connecting respective lower ends of the vertical grooves
to each other, and the four grooves define the oil storage
space. With such a structure, similarly to the structure of
claim 2, the oil storage space can be provided easily by
working the outer circumferential surface of the piston.
[0029] Inthe structure of claims 5 and 6, the oil storage
space is so designed as to face the scavenging port or
the discharge port even when the piston is positioned at
a top dead center. With such a structure, the reduction
of the consumption of lubricating oil due to the provision
of the oil storage space is further promoted.

[0030] In the structure of claims 7-9, the size of the
outer circumferential surface region of the piston at axi-
ally opposite ends of the piston pin is so set that, as
viewed in the axial direction of the cylinder, the central
angle of a sector defined by connecting the region and
the axis of the cylinder lies in the range of 120 to 150
degrees. On the other hand, the size of the outer circum-
ferential surface region of the piston on opposite sides
of the piston pin across the axis of the piston pin is so
set that, as viewed in the axial direction of the cylinder,
the central angle of a sector defined by connecting the
region and the axis of the cylinder lies in the range of 60
to 30 degrees. With such a structure, the lubricating oil
is reliably prevented from being pushed toward the scav-
enging port or the exhaust port due to the strong pressing
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by the outer circumferential surface regions of the piston
on opposite sides of the piston pin across the axis. There-
fore, the consumption of the lubricating oil is considerably
reduced.

[0031] In the structure of claims 10-13, the two-cycle
internal combustion engine is a two-cycle diesel engine
in which the exhaust port from the cylinder is provided at
the top of the cylinder. In this instance, since the dis-
charge port is not provided at the inner wall of the cylinder,
the consumption of the lubricating oil is small.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032]
Fig. 1 is a vertical sectional view showing a first em-
bodiment.
Fig. 2 is an enlarged sectional view taken along lines
lI-l'in Fig. 1.
Fig. 3 is a vertical sectional view showing a second
embodiment.

Fig. 4 is an enlarged sectional view taken along lines
IV-IVin Fig. 3.

Description of Signs

[0033]

1 cylinder block

2 cylinder

2a axis of cylinder

3 cylinder head

4 crankshaft

6 piston

6a, 6b outer circumferential surface regions of piston
at axially opposite ends of piston pin

6¢, 6d outer circumferential surface regions of piston
on opposite sides of piston pin across axis of piston
pin

7 scavenging port

8 exhaust valve

9 exhaust port

10, 11 piston ring

12 piston pin

13 oil storage space

BEST MODE FOR CARRYING OUT THE INVENTION

[0034] Preferred embodiments of the present inven-
tion will be described below with reference to the accom-
panying drawings.

[0035] Figs. 1 and 2 show a first embodiment. In the
embodiment shown in Figs. 1 and 2, the invention is ap-
plied to a two-cycle internal combustion engine of the
uniflow type. In these figures, indicated by reference nu-
meral 1 is a cylinder block including a cylinder 2, and
indicated by reference numeral 3 is a cylinder head fas-
tened to the upper surface of the cylinder block 1 so as
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to close the top of the cylinder 2. In the cylinder 2 of the
cylinder block 1, a piston 6 connected to a crankshaft 4
via a connecting rod 5 is provided to be reciprocally mov-
able in accordance with the movement of the crankshaft.
[0036] The cylinder block 1 is formed with a plurality
of scavenging ports 7 for supplying compressed intake
air into the cylinder 2. The opening of each of the scav-
enging ports 7 to the inside of the cylinder 2 opens when
the piston 6 moves down to come close to the bottom
dead center.

[0037] The cylinder head 3 is formed with an exhaust
port 9 provided with an exhaust valve 8 which opens
when the piston 6 comes close to the bottom dead center.
[0038] At the upper end of the outer circumferential
surface of the piston 6a - 6bt least one upper piston ring
10 is provided in close contact with the inner wall of the
cylinder 2. At the lower end of the outer circumferential
surface of the piston, at least one lower piston ring 11 is
provided also in close contact with the inner wall of the
cylinder 2.

[0039] When the piston 6 moves up to the top dead
center, the lower piston ring 11 is positioned below the
scavenging ports 7. Thus, the lower piston ring 11 pre-
vents each of the scavenging ports 7 from communicat-
ing with a crank chamber provided at a lower portion of
the cylinder 2.

[0040] As shownin Fig. 2 which is viewed in the direc-
tion of the axis 2a ofthe cylinder 2, the piston 6 is provided
with a piston pin 12 (which extends in parallel with the
crank shaft 4, as viewed in the direction of the axis 2a of
the cylinder 2). The openings of the scavenging ports 7
to the inside of the cylinder 2 are formed in the inner wall
of the cylinder 2 at portions corresponding to regions 6a
- 6b and 6b of the outer circumferential surface of the
piston 6 which are on axially opposite ends of the piston
pin 12. Thatis, the openings are formed at portions which
do not correspond to the regions 6¢ and 6d (thrust portion
and anti-thrust portion) of the outer circumferential sur-
face of the piston 6 which are on opposite sides of the
piston pin 12 across the axis of the piston pin.

[0041] In this case, the openings of the scavenging
ports 7 to the inside of the cylinder 2 are oriented in the
tangential direction so that the scavenging air from each
of the scavenging ports 7 whirls in the cylinder 2.
[0042] In the first embodiment, the regions 6a - 6b and
6b of the outer circumferential surface of the piston 6
between the upper piston ring 10 and the lower piston
ring 11 and on axially opposite ends of the piston pin 12
are partially recessed. Between the recessed surface
and theinnerwall ofthe cylinder 2is defined an oil storage
space 13, to which the lubricating oil between the inner
wall of the cylinder 2 and each of the regions 6c¢, 6d of
the outer circumferential surface of the piston 6 on op-
posite sides of the piston pin across the axis thereof is
pushed out. In the first embodiment, the opening of each
of the scavenging ports 7 faces the oil storage space 13.
The oil storage space 13 faces the openings of the scav-
enging ports even when the piston is positioned at the
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top dead center.

[0043] Withthe above-described structure, the regions
6c, 6d (thrust portion and anti-thrust portion) of the outer
circumferential surface of the piston 6, which are on op-
posite sides of the piston pin 12 across the axis thereof,
are pressed with a large thrust force against the inner
wall of the cylinder 2 at portions where the scavenging
ports 7 are not formed. Therefore, the piston 6 is reliably
prevented from being pressed with a large thrust force
against of the inner wall of the cylinder 2 the portions
where the scavenging ports 7 open.

[0044] Further, when the regions 6¢, 6d (thrust portion
and anti-thrust portion) of the outer circumferential sur-
face of the piston 6, which are on opposite sides of the
piston pin 12 across the axis thereof, are pressed with a
large thrust force against the inner wall of the cylinder 2,
the lubricating oil therebetween is pushed out toward the
oil storage space 13 and stored in the oil storage space
13 at a reduced pressure. Therefore, the lubricating oil
is reliably prevented from being pushed into the scav-
enging ports 7 due to the strong pressing by the regions
6¢, 6d (thrust portion and anti-thrust portion) of the outer
circumferential surface of the piston 6 on opposite sides
of the piston pin 12 across the axis thereof.

[0045] Fig. 3 shows a second embodiment.

[0046] In the second embodiment, the oil storage
space 13 is defined by two vertical grooves 13a and 13b
extending in the axial direction of the piston 6a - 6bn
upper horizontal groove 13c extending along the lower
side of the upper piston ring 10 to connect respective
upper ends of the two vertical grooves 13a and 13b, and
a lower horizontal groove 13d extending along the upper
side of the lower piston ring 11 to connect respective
lower ends of the two vertical grooves 13a and 13b. With
such a structure, the same advantages as those of the
first embodiment can be obtained.

[0047] In the forgoing embodiments, the oil storage
space is formed by recessing part of the outer circumfer-
ential surface of the piston or by forming grooves at the
outer circumferential surface of the piston. However, the
present invention is not limited to such structures, and
the oil storage space between the outer circumferential
surface of the piston and the inner wall of the cylinder
may be formed by other means.

[0048] Preferably, the size of the regions 6a - 6b and
6b of the outer circumferential surface of the piston 6 on
axially opposite ends of the piston pin 12 is so set that,
as viewed in the direction of the axis 2a of the cylinder
2, the central angle 61 of a sector defined by connecting
each of the regions 6a - 6b, 6b and the axis 2a of the
cylinder 2 lies in the range of 120 to 150 degrees. Pref-
erably, the size of the regions 6¢ and 6d of the outer
circumferential surface of the piston 6 on opposite sides
of the piston pin 12is so set that, as viewed in the direction
of the axis 2a of the cylinder 2, the central angle 62 of a
sector defined by connecting each of the regions 6¢, 6d
and the axis 2a of the cylinder 2 lies in the range of 60
to 30 degrees.
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[0049] The present invention is not limited to a two-
cycle internal combustion engine of the uniflow type and
also applicable to an internal combustion engine of the
loop or transverse flow type which does not include an
exhaust port provided with an exhaust valve on top of
the cylinder butincludes a scavenging port and a exhaust
port arranged to face each other.

[0050] In the two-cycle internal combustion engine of
the transverse flow type, the scavenging port and the
exhaust port are formed in the inner wall of the cylinder
at portions corresponding to axially opposite ends of the
piston pin of the piston, respectively, as viewed in the
axial direction of the cylinder. Further, in this case, the
oil storage space is provided at both of the outer circum-
ferential portions of the piston which correspond to the
axially opposite ends of the piston pin.

Claims

1. A two-cycle internal combustion engine comprising
acylinder, and a piston which is reciprocally movable
in the cylinder and capable of opening or closing an
opening of a scavenging port or an exhaust port into
the cylinder,
wherein, as viewed in an axial direction of the cylin-
der, the opening of the scavenging port or the dis-
charge port to an inner wall of the cylinder is formed
ataportion corresponding to an outer circumferential
surface region of the piston at axially opposite ends
of a piston pin, and wherein an oil storage space is
defined between the inner wall of the cylinder and
the outer circumferential surface region of the piston
which corresponds to the opening of the scavenging
port or the discharge port so that lubricating oil be-
tween the inner wall of the cylinder and an outer cir-
cumferential surface region of the piston on opposite
sides of the piston pin across the axis of the piston
pin is pushed out into the oil storage space.

2. Thetwo-cycle internal combustion engine according
to claim 1, wherein the scavenging port or the dis-
charge port includes a plurality of openings to the
inner wall of the cylinder.

3. Thetwo-cycle internal combustion engine according
to claim 1 or 2, wherein the oil storage space is de-
fined by recessing the outer circumferential surface
region of the piston at the axially opposite ends of
the piston pin.

4. Thetwo-cycle internal combustion engine according
to claim 1 or 2, wherein the outer circumferential sur-
face region of the piston at axially opposite ends of
the piston pin is surrounded by two vertical grooves
extending axially of the piston, an upper horizontal
groove connecting respective upper ends of the ver-
tical grooves to each other, and a lower horizontal
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groove connecting respective lower ends of the ver-
tical grooves to each other, the four grooves defining
the oil storage space.

The two-cycle internal combustion engine according
to claim 3, wherein the oil storage space is so de-
signed as to face the scavenging port or the dis-
charge port even when the piston is positioned at a
top dead center.

The two-cycle internal combustion engine according
to claim 4, wherein the oil storage space is so de-
signed as to face the scavenging port or the dis-
charge port even when the piston is positioned at a
top dead center.

The two-cycle internal combustion engine according
to any one of claims 1, 2, 5 and 6, wherein size of
the outer circumferential surface region of the piston
at axially opposite ends of the piston pin is so set
that, as viewed in the axial direction of the cylinder,
a central angle of a sector defined by connecting the
region and the axis of the cylinder lies in the range
of 120 to 150 degrees; and

wherein size of the outer circumferential surface re-
gion of the piston on opposite sides of the piston pin
across the axis of the piston pin is so set that, as
viewed in the axial direction of the cylinder, a central
angle of a sector defined by connecting the region
and the axis of the cylinder lies in the range of 60 to
30 degrees.

The two-cycle internal combustion engine according
to claim 3, wherein size of the outer circumferential
surface region of the piston at axially opposite ends
of the piston pin is so set that, as viewed in the axial
direction of the cylinder, a central angle of a sector
defined by connecting the region and the axis of the
cylinder lies in the range of 120 to 150 degrees; and
wherein size of the outer circumferential surface re-
gion of the piston on opposite sides of the piston pin
across the axis of the piston pin is so set that, as
viewed in the axial direction of the cylinder, a central
angle of a sector defined by connecting the region
and the axis of the cylinder lies in the range of 60 to
30 degrees.

The two-cycle internal combustion engine according
to claim 4, wherein size of the outer circumferential
surface region of the piston at axially opposite ends
of the piston pin is so set that, as viewed in the axial
direction of the cylinder, a central angle of a sector
defined by connecting the region and the axis of the
cylinder lies in the range of 120 to 150 degrees; and
wherein size of the outer circumferential surface re-
gion of the piston on opposite sides of the piston pin
across the axis of the piston pin is so set that, as
viewed in the axial direction of the cylinder, a central
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angle of a sector defined by connecting the region
and the axis of the cylinder lies in the range of 60 to
30 degrees.

The two-cycle internal combustion engine according
to any one of claims 1, 2, 5, 6, 8 and 9, wherein the
engine is a two-cycle diesel engine in which the ex-
haust port from the cylinder is provided at a top of
the cylinder.

The two-cycle internal combustion engine according
to claim 3, wherein the engine is a two-cycle diesel
engine in which the exhaust port from the cylinder is
provided at a top of the cylinder.

The two-cycle internal combustion engine according
to claim 4, wherein the engine is a two-cycle diesel
engine in which the exhaust port from the cylinder is
provided at a top of the cylinder.

The two-cycle internal combustion engine according
to claim 7, wherein the engine is a two-cycle diesel
engine in which the exhaust port from the cylinder is
provided at a top of the cylinder.
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FIG. 1
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FIG. 2
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FIG. 3
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