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(54) Title: TWO-STROKE ENGINE

[Fig. 2]

(57) Abstract: A two-stroke engine (1)
includes a crankcase (2), a cylinder (3)
and a scavenging passage (11) extend-
ing through the crankcase (2) and the
cylinder (3). The crankcase (2) includes
a side wall (12) penetrated by a crank-
shaft (5). The side wall (12) includes a
circular groove-shaped portion (13) that
is extended along a rotation direction of
the crankshaft (5) and is concaved in a
direction of the crank axis. The groove-
shaped portion (13) is covered by a lid
(15) having a closure (16) to define the
scavenging passage (11).
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Description

Title of Invention: TWO-STROKE ENGINE
Technical Field

The present invention relates to a two-stroke engine, and more particularly to im-
provement in a scavenging passage of the two-stroke engine.
Background Art

There has traditionally been known such a technique to reduce a scavenging speed at
which air-fuel mixture is fed from a crankcase to a cylinder through a scavenging
passage in a two-stroke engine, thereby reducing an amount of the air-fuel mixture to
be mixed with exhaust gas in a course of a scavenging process to prevent blow-by of
fuel components (Patent Literature 1).

In the two-stroke engine disclosed in Patent Literature 1, the crankcase includes an
opening on a flat side wall penetrated by a crankshaft, i.e., a side wall to be attached
with bearings for supporting the crankshaft. By gradually opening and closing the
opening by a rotatable crankweb, the scavenging speed of the air-fuel mixture is

reduced.
Citation List
Patent Literature

PLT 1:JP-A-2001-12249
Summary of Invention
Technical Problem

In Patent Literature 1, the opening on the side wall is directly communicated with the
scavenging passage. Such a scavenging passage is bulged from an outer surface of the
crankcase, which causes the following problems.

On an exterior of the crankcase, a cooling fan for cooling an engine is installed to an
end of the crankshaft projecting from the crankcase. However, when the scavenging
passage largely bulges from the crankcase, a flow of the cooling air sucked by the
cooling fan is impeded to lower cooling efficiency of the engine.

On the other hand, in order not to impede the flow of the cooling air, a large-sized
cooling fan and a fan housing for such a large-sized cooling fan are required, which
prevents downsizing of the engine.

In Patent Literature 1, the crankweb is used as an opening/closing valve for the
opening by disposing the opening and the crankweb closely to each other. However,
since the crankweb is also located closely to the side wall in a large area, liquefied fuel
components intervening in a gap between the side wall and the crankweb may enter the

opening in accordance with a rotation of the crankweb, so that blow-by of the fuel
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components may not be sufficiently restrained.
An object of the invention is to provide a two-stroke engine capable of reliably re-

straining blow-by of fuel components without impeding a cooling air flow and a size

reduction of the engine.

Solution to Problem

A two-stroke engine according to an aspect of the invention includes: a crankcase; a
cylinder; and a scavenging passage extending through the crankcase and the cylinder,
in which the crankcase includes a side wall penetrated by a crankshaft, the side wall
including a circular groove-shaped portion that is extended along a rotation direction of
the crankshaft and is concaved in a direction of a crank axis, the groove-shaped portion
being covered by a lid having a closure and defining the scavenging passage.

According to the above aspect of the invention, by forming the scavenging passage
including the groove-shaped portion provided on the side wall of the crankshaft, the
scavenging passage is much longer than typical one. Accordingly, flow resistance in
the scavenging passage can be increased and a flow speed of an air-fuel mixture
supplied from the crankcase to the cylinder through the scavenging passage can be suf-
ficiently reduced. Consequently, at the reduced flow speed of the air-fuel mixture, an
amount of the air-fuel mixture blowing into an exhaust port is also reduced during a
course from when a piston descends in an explosion process to open a scavenging port
to when the piston ascends in a compression process to close the scavenging port,
thereby reliably preventing blow-by of fuel components.

Since the arrangement of the invention does not require a typical bulging portion for
ensuring the scavenging passage, the cooling air can smoothly flow and downsizing of
the engine can be promoted.

The two-stroke engine according to the above aspect of the invention is a stratified
scavenging engine in which leading air is fed into the scavenging passage.

Since the two-stroke engine is a stratified scavenging engine, leading air is fed in the
scavenging passage in advance and, in a scavenging process, the leading air is mixed
with exhaust gas before the air-fuel mixture is mixed with exhaust gas. With this ar-
rangement, since the scavenging passage is lengthened by the groove-shaped portion, a
greater amount of the leading air can be fed in the groove-shaped portion, thereby
further reducing blow-by of the fuel components. Moreover, with this arrangement,
when the leading air is fed, the leading air and the air-fuel mixture are less likely to be
mixed and a further stratified scavenging can be expected.

In the two-stroke engine according to the above aspect of the invention, the groove-
shaped portion includes a pair of groove-shaped portions that are opposed to each other

by interposing the crank axis.
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When the groove-shaped portions are provided, since the flow speed of the air-fuel
mixture in the groove-shaped portions decreases, a supply of the air-fuel mixture to the
cylinder through may become insufficient. However, with this arrangement, since the
air-fuel mixture is supplied through the pair of the groove-shaped portions, a total
cross-sectional area of a flow path for supplying the air-fuel mixture is enlarged, so
that the supply of the air-fuel mixture can be sufficiently obtained to prevent large

reduction of engine output.
In the two-stroke engine according to the above aspect of the invention, an end of

one of the pair of the groove-shaped portions is communicated with an end of the other
of the pair of the groove-shaped portions through a communication portion provided
near a joint surface of the crankcase with the cylinder, and the communication portion
is open to the cylinder at a communication opening provided on the joint surface.

With this arrangement, since the pair of the groove-shaped portions is communicated
with each other through the communication portion, the number of the communication
opening to be provided does not need to be equal to the number of the groove-shaped
portions. Accordingly, an arrangement of the joint surface between the crankcase and
the cylinder can be simplified.

In the two-stroke engine according to the above aspect of the invention, the lid is
ring-shaped continuously in a circumferential direction and includes a scavenging
passage opening that communicates an interior of the groove-shaped portions and an
interior of the crankcase. Since the lid is ring-shaped, favorable handleability of the lid
is obtained and operability when the lid is installed into the crankcase can be enhanced.
Brief Description of Drawings
[fig.1]Fig. 1 is a partially-sectioned perspective view showing a structure of a stratified
scavenging two-stroke engine according to a first exemplary embodiment of the
invention.

[fig.2]Fig. 2 is an exploded perspective view of a crankcase according to the above
exemplary embodiment.

[fig.3]Fig. 3 is a front view showing one of crankcase bodies of the crankcase.
[fig.4]Fig. 4 is a plan view of the crankcase body.

[fig.5]Fig. 5 is a cross sectional view of the crankcase body and a cross sectional view
taken along V-V line.

[fig.6]Fig. 6 is a front view of a lid constituting the crankcase body.

[fig.7]Fig. 7 is a plan view of the lid.

[fig.8]Fig. 8 is a perspective view showing a second exemplary embodiment of the
invention.

[fig.9]Fig. 9 schematically shows a primary portion according to a third exemplary em-
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bodiment of the invention.

[fig.10]Fig. 10 schematically shows a primary portion according to a fourth exemplary
embodiment of the invention.

[fig.11]Fig. 11 schematically shows a primary portion according to a fifth exemplary
embodiment of the invention.

Description of Embodiments

First Exemplary Embodiment

A first exemplary embodiment of the invention will be described below with
reference to the drawings. In a below-described second exemplary embodiment and
subsequent exemplary embodiments, the same reference numerals will be attached to
portions and members identical to or functionally similar to those in the first
exemplary embodiment so as to omit or simplify the explanation thereof.

A stratified scavenging two-stroke engine 1 shown in Fig. 1 includes: a crankcase 2
composed of halved-type crankcase bodies 2A and 2B; a cylinder 3 fixed on the
crankcase 2 with a bolt; a piston 4 housed in the cylinder in a vertically-slidable
manner; and a crankshaft 5 coupled with the piston 4 through a con rod and pivotally
supported by the crankcase 2 through bearings. In the engine 1, a carburetor (not
shown), serving as an auxiliary machine, is attached on a side of the cylinder 3 through
an insulator. An air clear is attached to the carburetor.

In Fig. 1, the cylinder 3 includes: an intake port 6, a scavenging port 7, an exhaust
port 8 and a pair of air-supplying ports 9. Among these ports, the intake port 6 is
connected with an air-fuel passage of the insulator made of resin. The air-supplying
port 9 is connected with an air passage of the insulator. The scavenging port 7 is
formed by a die that is radially removed from the cylinder. A space formed by the die
provides a part of a scavenging passage 11, which is covered by a cover 3A from
outside.

A pair of recesses 10 is formed on an outer circumference of the piston 4 (only one
of the recesses 10 is shown). When the piston 4 is lifted, the scavenging port 7 of the
cylinder 3 and the air-supplying port 9 thereof are communicated through the recess
10. With this arrangement, the leading air supplied through an air passage of the
insulator is fed from the air-supplying port 9 to the scavenging passage 11 through the
recess 10 by using negative pressure in the crankcase 2. In other words, the piston 4
works as a valve for supplying the leading air into the scavenging passage 11 ata pre-
determined timing.

In Fig. 2, the crankcase 2 is provided with scavenging passages that are in commu-
nication with scavenging passages on the cylinder 3. The scavenging passages define

the entire scavenging passages 11. The scavenging passages 11 are provided on both
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sides of the cylinder axis.

The crankcase body 2A will be described below. In the crankcase body 2A, groove-
shaped portions 13 are respectively formed on both left and right sides of a flat side
wall 12 that is orthogonal to a crank axis of the crankshaft 5, in other words, a side
wall 12 to which bearings for supporting the crankshaft 5 are attached. The circular
groove-shaped portions 13 are concaved along a rotation direction of the crankshaft 5
and in a direction of the crank axis. The scavenging passages 11 include the groove-
shaped portions 13. Ends of the groove-shaped portions 13 near the cylinder 3 are
communicated with each other through a below-described communication portion
provided near a joint surface of the crankcase 2 with the cylinder 3. The commu-
nication portion is open to the cylinder 3 at a communication opening 13A provided on
the joint surface.

At a top and a bottom of the side wall 12 of the crankcase body 2A, attachment
portions 14 are provided at positions interposed between the ends of the groove-shaped
portions 13. A screw (not shown) is screwed into each of the attachment portions 14
for attaching a ring-shaped lid 15.

The lid 15 is provided with a pair of closures 16 covering the groove-shaped portions
13. Insert holes 15A into which the screw is inserted are formed at positions interposed
between ends of the respective closures 16. In each of the closures 16, a scavenging
passage opening 17 is formed at a position corresponding to a lower end of the groove-
shaped portions 13. When the lid 15 is installed to cover the groove-shaped portions
13, interiors of the groove-shaped portions 13 and crankcase 2 are communicated with
each other through the scavenging passage opening 17. In other words, the groove-
shaped portions 13 are mostly covered by the closures 16 except for the small
scavenging passage openings 17. A series of long scavenging passages 11 include such
a covered portion.

The crankcase body 2A is attached with a recoil starter (not shown) to be used for
starting the engine 1 in this exemplary embodiment in which the engine 1 is used in
portable working machines such as brushcutters, chainsaws, and blowers. On the other
hand, the crankshaft 5 protruding from the crankcase body 2B is coupled with a cen-
trifugal clutch constituting a power transmission mechanism to transmit power to a
long shaft on an output-side of the centrifugal clutch. A nylon cutter or a disc-shaped
tip-saw is attached to an end of the long shaft through a gear mechanism such as a
bevel gear.

The crankcase body 2B will be described below with reference to Figs 3 to 5. The
crankcase body 2B includes the side wall 12 similar to that of the crankcase body 2A.
A pair of the groove-shaped portions 13 is similarly formed on the side wall 12. The

lid 15 is attached to the groove-shaped portions 13 by a screw.
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Herein, the groove-shaped portions 13 will be described in more detail. As shown in
Fig. 3, the pair of the groove-shaped portions 13 extends substantially along a half of a
circumference of the crankshaft 5 in the rotation direction of the crankshaft 5 while
being opposed to each other by interposing the crank axis. A depth of each of the
groove-shaped portions 13 from a front surface of the side wall 12 stays substantially
constant except for a depth thereof near the communication opening 13A shown on an
upper side in Fig. 3. A communication portion 13B is mortar-shaped in a planar view
in a manner such that the groove-shaped portions 13 are gradually deepened near the
communication opening 13A toward an upper side (toward the cylinder 3) as shown in
Fig. 4 (see dotted lines) and Fig. 5 (see a left side from the center). Ends of the groove-
shaped portions 13 near the cylinder 3 are communicated with each other through the
communication portion 13B. The communication portion 13B is open to the cylinder 3
through the communication opening 13A at a deeper position.

A fitting opening 18 to which a skirt 3B of the cylinder 3 (Fig. 1) is fitted is formed
on an upper part of the crankcase body 2B (and similarly on the crankcase body 2A).
An eave 19 protrudes in the fitting opening 18 from a position corresponding to an
upper part of each of the groove-shaped portions 13 (see Fig. 2 for the eave 19 of the
crankcase body 2A). An edge surface of the eave 19 on the protruding side is flush
with the side wall 12. Due to presence of the eave 19, the mortar-shaped commu-
nication portion 13B is not exposed in the communication opening 13A to the upper
side and the entire groove-shaped portions 13 are reliably covered by the lid 15.

The lid 15 is made of resin in Figs. 6 and 7. A flange 15B corresponding to the com-
munication portion 13B of the groove-shaped portions 13 protrudes from an upper
portion of each of the closures 16 in the lid 15 toward the depth side of the commu-
nication portion 13B. The flange 15B is fitted to the communication portion 13B. Also
the flange 15B protrudes into a space in the communication portion 13B to sub-
stantially equalize a cross section of a flow path of the groove-shaped portions 13
along the whole length of the groove-shaped portions 13.

In each of the closures 16, each of the scavenging passage openings 17 corre-
spondingly provided at the ends of the groove-shaped portions 13 is formed at the
same width in the rotation direction of the crankshaft 5 while being open only at the
ends of the groove-shaped portions 13. Even when a crankweb (not shown) integrated
with the crankshaft 5 faces the scavenging passage openings 17, the crankweb does not
work as an opening/closing valve of the scavenging passage openings 17. The
scavenging passage openings 17 are constantly communicated with the interior of the
crankcase 2. In other words, a gap enough to allow the crankweb not to work as the
opening/closing valve exists between the scavenging passage openings 17 and the

crankweb.
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As described above, the groove-shaped portion 13 which defines a part of the
scavenging passages 11 is formed by hollowing a thick portion originally provided for
attaching bearings for supporting the crankshaft 5 in the crankcases 2A and 2B. The
groove-shaped portion 13 is not formed by bulging the outer surface of the crankcase
and hollowing the bulging portion to provide the scavenging passage as described in
the above Patent Literature 1. In other words, the thick portion around the bearings has
conventionally no components. However, in the invention, the thick portion is utilized
to form the longer scavenging passages 11 including the groove-shaped portions 13.

With use of the longer scavenging passages 11, flow resistance increases in the
scavenging passages 11. Accordingly, a flow speed of the air-fuel mixture in the
scavenging passages 11 is decreased, thereby preventing blow-by of the fuel
components in the air-fuel mixture. At this time, since the scavenging passages 11, es-
pecially the groove-shaped portions 13 are formed with a narrow width at a limited
portion of the thick portion, the flow resistance can be sufficiently obtained to more
reliably prevent blow-by of the fuel components. Further, the stratified scavenging
engine 1 according to this exemplary embodiment can feed more leading air in the
longer scavenging passages 11, thereby further preventing blow-by of the fuel
components.

A cooling fan (not shown) for cooling the engine is attached to the end of the
crankshaft 5 exposed from the crankcase body 2B. Accordingly, a fan housing 20
enclosing the outer circumference of the cooling fan is integrally provided in the
crankcase body 2B. The fan housing 20 is penetrated by a plurality of ventilation
openings 21. Cooling air sucked from outside by the cooling fan is fed toward the
crankcase 2 and the cylinder 3 through the ventilation openings 21 and a cut portion 22
formed thereabove, thereby cooling the entire engine 1.

In this exemplary embodiment without a dedicated bulging portion for forming the
scavenging passages in the crankcase 2, the ventilation openings 21 are not covered by
the bulging portion and ventilation of cooling air is not blocked by the bulging portion.
Moreover, since the bulging portion is not provided, the cooling air after passing the
ventilation openings 21 is also smoothly flowed, which entails no block of the cooling
air flow. Consequently, in order to secure the cooling air flow and reliably cool the
engine, there is no need to increase a size of the fan housing 20 and an opening area of
each of the ventilation openings 21 provided to the fan housing 20 or to use a large-
sized cooling fan, which promotes downsizing of the engine 1.

Second Exemplary Embodiment

In a second exemplary embodiment of the invention as shown in Fig. 8, a con-
ventional two-stroke engine, which is not a stratified scavenging one, is shown. Ac-

cordingly, the engine 1 of this exemplary embodiment does not include the air-
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supplying port 9 and the recesses 10 provided in the piston 4 as described in the first
exemplary embodiment. Other arrangements are the same as those in the first
exemplary embodiment.

This exemplary embodiment can also provide the same advantages as the first
exemplary embodiment except for the advantages inherent in the stratified scavenging
engine, thus achieving an object of the invention.

Third Exemplary Embodiment

Fig. 9 exemplarily shows the groove-shaped portions 13 formed in a substantially-
circular shape according to a third exemplary embodiment of the invention. In this
exemplary embodiment, a single groove-shaped portion 13 longer than that in the first
exemplary embodiment is formed around the crank axis. Accordingly, both ends of the
groove-shaped portion 13 are located on an upper side of the crankcase 2. The at-
tachment portion and the like (not shown) for attaching the lid are provided at an ap-
propriate position in the groove-shaped portion 13 in a manner not to choke the
groove-shaped portion 13 (the same arrangement is applied to fourth and fifth
exemplary embodiments). A single closure is provided on the lid. A single scavenging
passage opening 17 is provided on an upper side (end) of the closure. Solid arrows
show an air-fuel mixture flow.

According to this exemplary embodiment, since the length of the scavenging
passages 11 including the groove-shaped portion 13 can be further extended, flow re-
sistance in the scavenging passages 11 can be more increased to reduce the flow speed
of the air-fuel mixture.

Fourth Exemplary Embodiment

Fig. 10 exemplarily shows a fourth exemplary embodiment of the invention in which
partitions 31 are provided in the groove-shaped portions 13 having the same width as
those in the first exemplary embodiment along a communicating direction. Moreover,
a plurality of partitions 32 (three partitions in this exemplary embodiment) are
provided not only in the scavenging passages in the crankcase 2 but also in the
scavenging passages in the cylinder 3.

According to this exemplary embodiment, since the entire scavenging passages 11
are divided by the partitions 31 and 32, an area of wall surfaces in the flow path can be
increased, thereby increasing flow resistance.

Fifth Exemplary Embodiment

Fig. 11 exemplarily shows a fifth embodiment of the invention in which a pair of
groove-shaped portions 13, one of which is prolonged and the other is shortened. In
this exemplary embodiment, a partition 32 is provided in the scavenging passage in the
cylinder 3. In an upstream side of the scavenging passages, the leading air (dashed-line

arrow) is to flow into a first passage 33 divided by the partition 32 and a second
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passage 34 is used only for the air-fuel mixture. The first passage 33 corresponds to the
shorter groove-shaped portion 13 and the second passage 34 corresponds to the longer

groove-shaped portion 13.
According to this exemplary embodiment, flow resistance of the shorter groove-

shaped portion 13 is smaller than that of the longer groove-shaped portion 13. Since
the leading air flows into the first passage 33 corresponding to the shorter groove-
shaped portion 13, a scavenging speed of the leading air can be made larger than that
of the air-fuel mixture supplied through the second passage. Accordingly, the leading
air can be reliably used for scavenging before the air-fuel mixture is used, which ef-
fectively prevents blow-by of the fuel components.

The invention is not limited to the exemplary embodiments described above, but
includes modifications as long as an object of the invention can be achieved. In the
above exemplary embodiments, the stratified scavenging two-stroke engine 1 of a
piston valve type is described. However, the invention may be applied to, for instance,
a stratified scavenging engine of a reed valve type. Specifically, without the air-
supplying port opening into the cylinder or without the recess of the piston, the air
passage of the insulator and the scavenging passage of the cylinder may be com-
municated through the air passage of the cylinder and a reed valve may be provided in
the air passage of the cylinder.

Industrial Applicability

The invention is applicable as a two-stroke engine mounted on a portable work
machinery such as a brushcutter, a chain saw, an engine blower or a hedge trimmer.
Reference Sings List

1...two-stroke engine

2...crankcase

3...cylinder

5...crankshaft

11...scavenging passage

12...side wall

13...groove-shaped portion

13A...communication opening

13B...communication portion

15...1id

16...closure

17...scavenging passage opening



WO 2012/090256

[Claim 1]

[Claim 2]

[Claim 3]

[Claim 4]

[Claim 5]

10

PCT/JP2010/007617

Claims

A two-stroke engine comprising:

a crankcase;

a cylinder; and

a scavenging passage extending through the crankcase and the cylinder,
characterized in that

the crankcase includes a side wall penetrated by a crankshatft,

the side wall including a circular groove-shaped portion that is
extended along a rotation direction of the crankshaft and is concaved in
a direction of a crank axis of the crankshaft, and

the groove-shaped portion being covered by a lid with a closure and
defining the scavenging passage.

The two-stroke engine according to claim 1, wherein

the engine is a stratified scavenging engine in which leading air is fed
into the scavenging passage.

The two-stroke engine according to claim 1 or 2, wherein

the groove-shaped portion includes a pair of groove-shaped portions
that are opposed to each other by interposing the crank axis.

The two-stroke engine according to claim 3, wherein

an end of one of the pair of the groove-shaped portions is com-
municated with an end of the other of the pair of the groove-shaped
portions through a communication portion provided near a joint surface
of the crankcase with the cylinder, and

the communication portion is open to the cylinder at a communication
opening provided on the joint surface.

The two-stroke engine according to any one of claims 1 to 4, wherein
the lid is ring-shaped continuously in a circumferential direction and
includes a scavenging passage opening that communicates an interior

of the groove-shaped portions and an interior of the crankcase.
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