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(54) Rotary valve

(57) A rotary valve (35) which can securely shut off
a fluid flow without improving a working accuracy of an
outer peripheral surface of a valve (36) and an inner di-
ameter portion of a body (37), and which has a simple
and compact structure, wherein a gap (39) is formed be-
tween the outer peripheral surface of the valve (36) and

the inner diameter portion of the body (37), a lip portion
(41) of seal means (40) attached within a second lead
air flow path (32) is brought into contact with the outer
peripheral surface of the valve (36) on the basis of an
elastic force of a support portion (42), and the lip portion
(41) securely seals between the second lead air flow path
(32) and the gap (39).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a rotary valve
which is disposed between fluid flow paths, and can ex-
ecute a flow rate adjustment and a flow rate shutoff of a
fluid flowing within the fluid flow paths, and more partic-
ularly related to a rotary valve which can be used as a
lead air control valve of a stratified scavenging two-cycle
engine.

2. Description of the Related Art

[0002] Conventionally, as a valve body which is dis-
posed between fluid flow paths, and can execute a flow
rate adjustment and a flow rate shutoff of a fluid flowing
within the fluid flow paths, there has been known a but-
terfly type throttle valve and a rotary valve. In particular,
a lead air control apparatus (for example, refer to Japa-
nese Patent Application Laid-Open (JP-A) No.
2000-328945) employing a butterfly type throttle valve
as a lead air control valve of a stratified scavenging two-
cycle engine or a carburetor for a two-cycle engine (for
example, refer to JP-A No. 9-268918) employing a rotary
type throttle valve are proposed by the applicant of the
present invention, respectively.
[0003] The lead air control apparatus described in JP-
A No. 2000-328945 is provided with a configuration
shown in Fig. 7. In other words, a carburetor 60 having
a throttle valve 61 is attached, via an insulator 67, to a
first intake passage 62 connected to an intake port 57
open to a cylinder 50, and an intake side of the carburetor
60 is connected to an air cleaner 63. Within the insulator
67, there are provided a second intake passage 64 con-
nected to the first intake passage 62, and a lead air pas-
sage 65 which is parallel to the second intake passage
64. One end of the lead air passage 65 is connected to
the air cleaner 63, and the other end is connected to a
scavenging port 58 open to the cylinder 50 via a connec-
tion pipe 68. A butterfly type air control valve 66 for con-
trolling an air flow rate is provided within the lead air pas-
sage 65, and works with a throttle valve 61 provided in
the second intake passage 64.
[0004] As shown in Fig. 7, an air-fuel mixture is com-
pressed in a cylinder chamber A at a top dead center
position of a piston 51. In this state, when the air-fuel
mixture is ignited by a spark plug 52, the air-fuel mixture
is exploded, and pushes down the piston 51. At this time
point, the scavenging port 58 and a scavenging passage
59 are filled with a lead air purified by the air cleaner 63,
and a crank chamber 53 is filled with the air-fuel mixture,
in which a fuel and air purified by the air cleaner 63 are
mixed, by the carburetor 60.
[0005] When the piston 51 moves downward, the in-
take port 57 is first closed, and the air-fuel mixture filled

in the crank chamber 53 is compressed. Next, an exhaust
port 54 is opened in accordance with the downward
movement of the piston 51, and a combustion gas is dis-
charged to an external portion through an exhaust pas-
sage 55 via a muffler 56. Subsequently, the scavenging
port 58 is opened, and the lead air filled in the scavenging
port 58 and the scavenging passage 59 flows into the
cylinder chamber A on the basis of a pressure of the
compressed air-fuel mixture within the crank chamber
53, and the remaining combustion gas is discharged from
the exhaust port 54.
[0006] Thereafter, the air-fuel mixture within the crank
chamber 53 flows into the cylinder chamber A. However,
since the piston 51 moves upward and the exhaust port
54 is closed at this time, the air-fuel mixture is prevented
from being discharged to the external portion, an amount
of hydro carbon HC contained in the exhaust gas is re-
duced, and it is possible to reduce a loss of the fuel.
[0007] The amount of the air-fuel mixture passing
through the carburetor 60 can be controlled by the throttle
valve 61, and the amount of the lead air passing through
the air passage 65 can be controlled by the air control
valve 66. Since the throttle valve 61 and the air control
valve 66 work with each other, it is possible to always
keep a balance of the amount of the air-fuel mixture and
the amount of the lead air, and it is possible to execute
a combustion control under an optimum state.
[0008] Accordingly, in the invention described in JP-A
No. 2000-328945 , since the air control valve 66 is pro-
vided within the air passage 65 for the lead air within the
insulator 67, there can be obtained such effects that the
air control valve 66 can be provided within a limited space
without requiring an area product, it is possible to make
an entire length L of a whole of the engine shown in Fig.
1 short, and it is possible to obtain a light and compact
stratified scavenging two-cycle engine.
[0009] Further, since the air control valve correspond-
ing to a constituting part which has been conventionally
provided between the air cleaner and the carburetor is
not required, it is possible to reduce the number of the
parts, and since the carburetor can employ a general
carburetor, there can be obtained an effect that a cost
thereof can be reduced.
[0010] Next, the carburetor for the two-cycle engine
described in JP-A No. 9-268918 is provided with a con-
figuration shown in Fig. 8. In other words, an air passage
83 is connected to a portion in a scavenging passage 82
connecting a scavenging port 81 and a crank chamber
87 of a two-cycle engine, the portion close to the scav-
enging port 81. A check valve 84 allowing an air flow
toward the scavenging passage 82 is provided in the air
passage 83.
[0011] An air control valve 71 is provided for controlling
an amount of air supplied to the air passage 83 from an
air cleaner 72, and a rotary type throttle valve 73 is pro-
vided as the air control valve 71. Further, the configura-
tion is made such that an air-fuel mixture is supplied to
the crank chamber 87 from the air cleaner 72 via a car-
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buretor 70 and a check valve 86. In order to open and
close the throttle valve 73 of the air control valve 71 so
as to work with an opening and closing motion of the
throttle valve 74 in the carburetor 70, an operating lever
88 for driving the throttle valve 74 and a lever (not shown)
for actuating the throttle valve 73 are connected to each
other by a connection rod 75 so as to freely adjust a
mutual interval between the both.
[0012] The carburetor for the two-cycle engine de-
scribed in JP-A No. 9-268918 takes on the same actua-
tion as that of the lead air control apparatus described in
JP-A No. 2000-328945. When the air-fuel mixture com-
pressed in an upper portion of a piston 77 is ignited by a
spark plug 78, the piston 77 descends by an explosion
energy of the air-fuel mixture. The combustion gas is dis-
charged to the external portion from a discharge port 79
via an exhaust muffler on the basis of the descending
motion of the piston 77, the scavenging port 81 is sub-
sequently opened, and the lead air filled in the scaveng-
ing port 81 and the scavenging passage 82 flows into a
cylinder chamber B on the basis of the pressure of the
compressed air-fuel mixture within the crank chamber 87
and the remaining combustion gas is discharged from
the exhaust port 79.
[0013] Next, the air-fuel mixture in the crank chamber
87 flows into the cylinder chamber B via the scavenging
passage 82 and the scavenging port 81. The lead air
inflows first in a state in which the air flowing into the
cylinder chamber B from the scavenging port 81 and the
air-fuel mixture flowing into the cylinder chamber B from
the crank chamber 87 via the scavenging passage 82
and the scavenging port 81 are not mixed but separated,
and the air-fuel mixture next flows in.
[0014] Next, when the piston 77 moves into an ascend-
ing stroke from the bottom dead center and reaches a
position near the top dead center, the crank chamber 87
becomes in a negative pressure state, the check valve
86 of an intake port 85 is opened, and the air-fuel mixture
generated in the carburetor 70 is sucked into the crank
chamber 87 from the intake port 85.
[0015] Further, the check valve 84 is opened on the
basis of the negative pressure of the crank chamber 87,
and the air is sucked into the crank chamber 87 from the
air cleaner 72 via the air control valve 71, the air passage
83, the check valve 84 and the scavenging passage 82.
When the piston 77 reaches approximately the top dead
center in the manner mentioned above, there is achieved
a state in which the crank chamber 87 is filled with the
air-fuel mixture, and the scavenging passage 82 and the
scavenging port 81 are filled only with the air.
[0016] In the invention described in JP-A No.
9-268918, it is possible to lock an end portion of the con-
nection rod 75 for driving the throttle valve 74 of the car-
buretor 70 and the throttle valve 73 of the air control valve
71 in an interlocking manner, by selecting an adjusting
hole of an operating lever 88 or an adjusting hole of the
lever (not shown) of the air control valve 71. Accordingly,
it is possible to obtain an optimum opening degree of the

throttle valve 73 in the air control valve 71 with respect
to an opening degree of the throttle valve 74.
[0017] Accordingly, since it is possible to flow out only
the air first flowing into the cylinder chamber B at the
scavenging stroke to the exhaust port 79 together with
the combustion gas, and hold the air-fuel mixture flowing
into the cylinder chamber B after the lead air in the cyl-
inder chamber B, a scavenging efficiency can be made
high. As a result, it is possible to reduce an amount of an
unburned component (HC) contained in the exhaust gas,
thereby effectively using the fuel with no loss. Therefore,
there can be achieved an effect that an output of the two-
cycle engine cab be increased.
[0018] In the invention described in JP-A No.
2000-328945, since the lead air control apparatus em-
ploys the butterfly type throttle valve and the throttle valve
shaft, it is necessary to use and assemble screws or the
like for connecting the throttle valve and the throttle valve
shaft. Accordingly, if a length of the air passage in the
intake side or the cylinder side from an installing position
of the valve is long, it is hard to insert a tool and an as-
sembling work or the like is hard to be executed. There-
fore, the valve arranged position is limited to a position
in which the assembling work can be executed by the
tool. Further, it is necessary to bear the throttle valve
shaft at both ends thereof, an accuracy of working posi-
tions of both holes for bearing the throttle valve shaft is
required.
[0019] Although, in the invention described in JP-A No.
9-268918, the rotary type throttle valve 5 is employed in
the air control valve C, in order to keep a sealing per-
formance in the rotary type throttle valve 5, it is required
to configure an interval between an outer peripheral sur-
face of the valve and an inner diameter surface of the
body minimum. In order to form a minimum fixed interval,
it is necessary to form the outer peripheral surface of the
valve and the inner diameter surface of the body in ac-
cordance with an accurate working.

SUMMARY OF THE INVENTION

[0020] An object of the present invention is to provide
a rotary valve in which it is possible to employ a rotary
valve configured such that a gap is intentionally provided
between an outer peripheral surface of a valve and an
inner diameter portion of a body without making the in-
terval therebetween minimum, and a sealing perform-
ance with respect to the gap is provided.
[0021] The object of the present invention can be
achieved by each of inventions described in first to sev-
enth aspects.
[0022] In other words, in accordance with a most main
feature of the present invention, as described in a first
aspect of the invention, there is provided a rotary valve
disposed between fluid flow paths and having a valve
and a body, comprising: a gap formed between an inner
diameter portion of the body and an outer peripheral sur-
face of the valve; and seal means disposed between the
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inner diameter portion of the body and the outer periph-
eral surface of the valve, wherein the seal means seals
between at least one fluid flow path and the gap.
[0023] Further, in accordance with a main feature of
the present invention, as described in a second aspect
of the invention, the seal means has a lip portion and a
support portion of the lip portion elastically supports the
lip portion.
[0024] Further, in accordance with a main feature of
the present invention, as described in a third aspect of
the invention, the lip portion is brought into contact with
the outer peripheral surface of the valve.
[0025] Further, in accordance with a main feature of
the present invention, as described in a fourth aspect of
the invention, the lip portion is brought into contact with
the inner diameter portion of the body.
[0026] Further, in accordance with a main feature of
the present invention, as described in a fifth aspect of
the invention, a side of a surface of the lip portion, the
surface not establishing contact with the inner diameter
portion of the body or the outer peripheral surface of the
valve, is directed to a high pressure fluid side of the fluid
flow path.
[0027] Further, in accordance with a main feature of
the present invention, as described in a sixth aspect of
the invention, the rotary valve described in any one of
the first to fifth aspects mentioned above is formed as a
lead air control valve of a stratified scavenging two-cycle
engine.
[0028] Further, in accordance with a main feature of
the present invention, as described in a seventh aspect
of the invention, the rotary valve is provided in an insulator
connected to an intake port of the stratified scavenging
two-cycle engine.
[0029] In accordance with the present invention, in the
rotary valve in which the gap is formed between the inner
diameter portion of the body and the outer peripheral
surface of the valve, it is the characteristic feature that
the seal means for sealing between at least one fluid flow
path connected to the rotary valve and the gap is dis-
posed between the inner diameter portion of the body
and the outer peripheral surface of the valve.
[0030] Accordingly, it is possible to employ the rotary
valve in which the gap between the outer peripheral sur-
face of the valve and the inner diameter portion of the
body is intentionally expanded to such an interval mag-
nitude as to prevent a heat deformation, a deformation
due to an assembly, and malfunction due to a pinching
of dust or the like. Moreover, it is possible to securely
seal between the gap between the outer peripheral sur-
face of the valve and the inner diameter portion of the
body, and the fluid flow path in which the rotary valve is
disposed, by the seal means arranged between the inner
diameter portion of the body and the outer peripheral
surface of the valve.
[0031] Accordingly, it is possible to easily employ the
rotary valve capable of reducing the cost as the throttle
valve without necessity of the special working and as-

sembly which are required in the butterfly type throttle
valve and the conventional rotary valve. Moreover, since
the rotary valve can be easily manufactured without re-
quiring a high working accuracy for working upon the
outer peripheral surface of the valve and the inner diam-
eter surface of the body, it is possible to lower a manu-
facturing cost of the rotary valve. In addition, it is possible
to prevent the heat deformation, the deformation due to
the assembly, and the malfunction due to the pinching
of the dust or the like, by the gap between the outer pe-
ripheral surface of the valve and the inner diameter por-
tion of the body.
[0032] Further, it is not necessary to configure the
throttle valve and the throttle valve shaft by the separate
bodies as is different from the butterfly type throttle valve,
and a plurality of valve through holes can be controlled
by one component by forming a plurality of valve through
holes in the valve of the rotary valve. Further, a large
amount of flow rate can be controlled by one rotary valve
in accordance with the number of the valve through holes,
and it is possible to provide the rotary valve having a
simple and compact structure.
[0033] With respect to the seal means, it is possible to
absorb dispersion in the individual parts and improve the
sealing performance, by forming the shape of the contact
portion of the seal in a lip shape, and applying an elasticity
to the support portion of the lip portion formed in the lip
shape. In the case that the contact surface of the lip por-
tion is brought into contact with the outer peripheral sur-
face of the valve or the inner diameter portion of the body,
it is possible to seal between at least one fluid flow path
connected to the rotary valve and the gap, by the seal
means arranged between the inner diameter portion of
the body and the outer peripheral surface of the valve.
[0034] Further, the configuration may be made such
that elastic energizing means serving as the support por-
tion is provided in one end portion of a seal main body
in the seal means, and the lip portion in the other end
portion of the seal main body is brought into contact with
the outer peripheral surface of the valve or the inner di-
ameter portion of the body. In accordance with the con-
figuration, the sealing performance with respect to the
outer peripheral surface of the valve or the inner diameter
portion of the body can be improved by using an ener-
gizing force of the elastic energizing means.
[0035] Seal means on the basis of a line contact is
formed by constituting the contact surface brought into
contact with the outer peripheral surface of the valve or
the inner diameter portion of the body in the lip portion
by a corner portion of the lip portion, whereby it is possible
to lower a working resistance of the valve.
[0036] By disposing a non-contact surface side of the
lip portion with respect to the inner diameter portion of
the body or the outer peripheral surface of the valve so
as to be directed to the high pressure fluid side of a fluid
flow path, the contact portion of the lip portion is pressed
in a contact direction of the outer peripheral surface of
the valve or the inner diameter portion of the body by a
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high pressure side fluid, so that the sealing performance
of the seal means can be improved. Further, when a low
pressure fluid side of the fluid flow path connected to the
rotary valve comes to a negative pressure, the contact
portion of the lip portion is sucked to the side of the outer
peripheral surface of the valve or the inner diameter por-
tion of the body, whereby it is possible to improve the
sealing performance of the seal means.
[0037] When the rotary valve according to the inven-
tion is used as the lead air control valve of the stratified
scavenging two-cycle engine, the rotary valve can be
used as the throttle valve having a low cost. Moreover,
it is possible to securely shut off the communication of
the lead air so as to prevent the lead air from leaking into
the cylinder of the stratified scavenging two-cycle engine
at a starting time or an idling time. This makes it possible
to prevent the lead air from being introduced into the cyl-
inder of the stratified scavenging two-cycle engine at the
starting time or the idling time, and to prevent the engine
start from being hard and prevent an idling engine speed
from being hard to be adjusted, due to the introduction
of the lead air at the starting time.
[0038] Further, when the rotary valve according to the
invention is provided as the lead air control valve of the
stratified scavenging two-cycle engine in the insulator
connected to the intake port of the stratified scavenging
two-cycle engine, the rotary valve can be freely arranged
in the air passage, and the area product can be made
small.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039]

Fig. 1 is a schematic front cross sectional view show-
ing an entire view of the present invention (embod-
iment).
Fig. 2 is a schematic cross sectional view showing
a closed state of a rotary valve (first embodiment).
Fig. 3 is a schematic cross sectional view showing
an open and closed state of the rotary valve (first
embodiment).
Fig. 4 is a schematic cross sectional view showing
a closed state of a rotary valve (second embodi-
ment).
Fig. 5 is a schematic cross sectional view showing
a closed state of a rotary valve (third embodiment).
Fig. 6 is a schematic cross sectional view showing
a closed state of a rotary valve (fourth embodiment).
Fig. 7 is a schematic front cross sectional view show-
ing an entire view of a conventional art.
Fig. 8 is a schematic front cross sectional view show-
ing an entire view of another conventional art.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0040] A preferable embodiment of the present inven-
tion will be specifically explainedbelow, with reference to

the accompanying drawings. With respect to a rotary
valve according to the invention, the following description
is given by using an example in which the rotary valve is
provided in a flow path of a lead air in a stratified scav-
enging two-cycle engine. However, the rotary valve of
the invention is not limited to being provided in the flow
path of the lead air in the stratified scavenging two-cycle
engine, but can be used as a fluid control valve arranged
between the fluid flow paths.
[0041] Furthermore, with respect to a fluid which can
be controlled by the rotary valve of the invention, the ro-
tary valve can control a flow rate of a liquid and a gas in
addition to the air. Accordingly, the present invention is
not limited to the embodiments described below, but can
be variously modified.
[0042] Fig. 1 is a front cross sectional view of a strat-
ified scavenging two-cycle engine having a rotary valve
35 serving as a switch valve of a lead air according to an
embodiment of the present invention. Figs. 2 to 6 show
partial enlarging views in a disposed position of the rotary
valve according to the invention. Figs. 2 and 3 show a
working condition of a rotary valve according to a first
embodiment of the present invention, in which Fig. 2
shows a state in which the rotary valve is closed, and
Fig. 3 shows a state in which the rotary valve is opened.
[0043] Fig. 4 shows a state in which a rotary valve ac-
cording to a second embodiment of the present invention
is closed, and Fig. 5 shows a state in which a rotary valve
according to a third embodiment of the present invention
is closed. Further, Fig. 6 shows a state in which a rotary
valve according to a fourth embodiment of the present
invention is closed.

(First Embodiment)

[0044] As shown in Fig. 1, as a stratified scavenging
two-cycle engine 1, a piston 3 is slidably fitted to a cylinder
2 attached to an upper portion of a crank case 6. One
end of a crank 9 rotatably supported within a crank cham-
ber 7 is connected to a crank shaft 8 rotatably attached
to the crank case 6, and the piston 3 is connected to the
crank shaft 8 via a connecting rod 4. Further, a spark
plug 5 is attached to a top portion of the cylinder 2.
[0045] An exhaust port 10 open to an inner wall surface
of the cylinder 2 is connected to a muffler 12 via an ex-
haust flow path 11. A scavenging port 16 is open to a
slightly lower side of the exhaust pot 10 in the inner wall
surface of the cylinder 2. The scavenging port 16 is com-
municated with the crank chamber 7 by a scavenging
flow path 18. The scavenging port 16 is also communi-
cated with a first lead air flow path 14 communicated with
a rotary valve 35 via a piston groove 17 provided in an
outer peripheral portion of the piston 3.
[0046] An intake port 15 open to the crank chamber 7
is formed in a lower portion of the inner wall surface of
the cylinder 2, and the intake port 15 is communicated
with a second intake flow path 31 communicated with a
carburetor 20 via a first intake flow path 13.
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[0047] The first intake flow path 13 and the first lead
air flow path 14 are respectively connected to a second
intake flow path 31 and a second lead air flow path 32
formed in an insulator 30 provided for the purpose of heat
insulation. Further, the rotary valve 35 is arranged in the
insulator 30, and a third lead air flow path 33 connected
to the rotary valve 35 is formed therein.
[0048] The second intake flow path 31 formed in the
insulator 30 is connected to the carburetor 20, and the
carburetor 20 is connected to a fuel tank (not shown) and
an air cleaner 25. Further, the third lead air flow path 33
formed in the insulator 30 is also connected to the air
cleaner 25.
[0049] A butterfly type throttle valve 21 is provided in
the carburetor 20, and can control a flow rate of an air-
fuel mixture. The butterfly type throttle valve 21 and the
rotary valve 35 are configured such that throttle amounts
thereof can be controlled in an interlocking manner by
interlocking means such as a link apparatus (not shown).
[0050] Next, a description will be given of an actuation
of the stratified scavenging two-cycle engine 1. At a top
dead center position of the piston 3 shown in Fig. 1, when
the air-fuel mixture compressed in the cylinder chamber
C is ignited by the spark plug 5, the air-fuel mixture is
exploded and pushes down the piston 3 downward.
[0051] At this time point, the scavenging port 16 and
the scavenging flow path 18 are filled with the lead air
purified by the air cleaner 25. Further, the crank chamber
7 is filled with the air-fuel mixture in which the fuel and
the air purified by the air cleaner 25 are mixed in the
carburetor 20.
[0052] When the piston 3 moves downward, the intake
port 15 is first closed, and the air-fuel mixture within the
crank chamber 7 is compressed. In accordance with the
downward movement of the piston 3, the exhaust port
10 is next opened, and the combustion gas passes
through the exhaust flow path 11, and is discharged to
an external portion via the muffler 12. Subsequently, the
scavenging port 16 is opened, and the lead air flows into
the cylinder chamber C from the scavenging port 16 on
the basis of a pressure of the compressed air-fuel mixture
within the crank chamber 7, and the combustion gas re-
maining in the cylinder chamber C is discharged from the
exhaust port 10.
[0053] Following to the inflow of the lead air to the cyl-
inder chamber C, the air-fuel mixture within the crank
chamber 7 flows into the cylinder chamber C. However,
when the air-fuel mixture flows into the cylinder chamber
C, the piston 3 is moved upward and comes to a state in
which the piston 3 closes the exhaust port 10. Accord-
ingly, the air-fuel mixture is prevented from being dis-
charged to the external portion as it is, it is possible to
reduce an amount of hydro carbon HC contained in the
exhaust gas, and a loss of the fuel is reduced.
[0054] An amount of the air-fuel mixture passing
through the carburetor 20 is controlled by the throttle
valve 21, and an amount of the lead air is controlled by
the rotary valve 35. The throttle amounts of the throttle

valve 21 and the rotary valve 35 are controlled in an in-
terlocking manner, whereby it is possible to always keep
a balance of the amount of the air-fuel mixture and the
amount of the lead air, and it is possible to execute a
combustion in an optimum state.
[0055] As shown in Fig. 2, the rotary valve 35 has a
valve 36, a body 37 and seal means 40. A valve through
hole 38 is formed in the valve 36, and a plurality of valve
through holes 38 are formed at a predetermined interval
in an axial direction of the valve 36 as occasion demands.
The seal means 40 has a seal main body 43, and a lip
portion 41 supported by a support portion 42 formed in
one end portion of the seal main body 43.
[0056] The seal means 40 is formed by a rubber body
or the like, and the lip portion 41 is brought into contact
with an outer peripheral surface of the valve 36 on the
basis of an elastic force of the support portion 42. The
seal main body 43 is attached to an inner peripheral sur-
face of the second lead air flow path, and an end portion
of the seal main body 43 in an opposite side to the side,
where the support portion 42 is formed, is brought into
contact with a portion near the outer peripheral side end
portion of the first lead air flow path 14 formed in the
cylinder 2.
[0057] In Fig. 2, there is shown a state in which a fluid
flow path having the rotary valve disposed in the middle
of the fluid flow path is configured by the second lead air
flow path 32 and the third lead air flow path 33, a com-
munication between the third lead air flow path 33 and
the second lead air flow path 32 is shut off by the valve
36 and the seal means 40, and the rotary valve 35 is
closed.
[0058] The supply of the lead air purified by the air
cleaner 25 to the piston groove 17 and the scavenging
flow path 18 is shut off by shutting off the communication
between the third lead air flow path 33 and the second
lead air flow path 32 by means of the valve 36 and the
seal means 40. Accordingly, it is possible to prevent the
lead air from being introduced into the cylinder 2, at a
time of the starting time or the idling time of the stratified
scavenging two-cycle engine 1.
[0059] The lip portion 41 of the seal means 40 is se-
curely brought into contact with the outer peripheral sur-
face of the valve 36 on the basis of the elastic force of
the support portion 42. Further, when the rotary valve 35
is closed at the starting time or the idling time of the strat-
ified scavenging two-cycle engine 1, the second lead air
flow path 32 side comes to a negative pressure due to a
suction of the crank chamber 7, and the pressure of the
lead air within the third lead air flow path 33 comes to a
higher pressure than the pressure of the lead air within
the second lead air flow path 32.
[0060] Accordingly, the lead air within the third lead air
flow path 33 presses a non-contact surface side of the
lip portion 41, that is, a back surface side in which the lip
portion 41 is not in contact with the outer peripheral sur-
face of the valve 36, through a gap 39 formed between
the outer peripheral surface of the valve 36 and an inner
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diameter portion of the body 37. Further, since the second
lead air flow path 32 side comes to the negative pressure,
it is possible to suck the surface of the lip portion 41 which
is in contact with the outer peripheral surface of the valve
36, thereby strongly pressing the lip portion 41 to the
outer peripheral surface of the valve 36.
[0061] In this manner, a sealing effect by the seal
means 40 is improved, and the shutoff of the lead air can
be securely achieved by the rotary valve 35. Further-
more, since the lip portion 41 is elastically supported by
the support portion 42 supporting the lip portion 41, it is
possible to more effectively achieve the shutoff of the
lead air by the rotary valve 35.
[0062] In the description mentioned above, the de-
scription is given of the case that two operations com-
prising the pressing operation in the non-contact surface
side of the lip portion 41 achieved by the high pressure
lead air within the third lead air flow path 33, and the
pressing operation to the contact portion of the lip portion
41 achieved by sucking the surface side, which is brought
into contact with the outer peripheral surface of the valve
36, in the lip portion 41 due to the negative pressure
within the second lead air flow path 32 are simultaneously
applied. However, the operation of improving the sealing
performance with respect to the lip portion 41 is not ap-
plied only to the case that two operations mentioned
above are simultaneously applied, but the operation of
improving the sealing performance with respect to the lip
portion 41 can be achieved even in the case that only
one operation is applied to the lip portion 41.
[0063] Fig. 3 shows a state in which the valve 36 is
rotationally controlled on the basis of an external opera-
tion, and the third lead air flow path 33 and the second
lead air flow path 32 are communicated by the valve
through hole 38 formed in the valve 41, that is, a state in
which the rotary valve 35 is opened. When the valve 36
is rotated, the support portion 42 elastically supporting
the lip portion 41 executes an elastic deformation, and a
rotational resistance of the valve 36 can be reduced.
[0064] Further, it is possible to reduce a rotational re-
sistance caused by the contact with the lip portion 41 at
a time of the rotation of the rotary valve 36, by employing
a configuration having a corner portion in the lip portion
41 so as to allow the contact portion between the lip por-
tion 41 and the outer peripheral surface of the valve 36
to be brought into contact in an approximately line contact
state.

(Second Embodiment)

[0065] Fig. 4 shows a second embodiment according
to the present invention. The second embodiment is pro-
vide with the same configuration as that of the first em-
bodiment except the configuration of the seal means.
Therefore, a description of the same members will be
omitted by using the same reference numerals of the
members as those in the first embodiment.
[0066] As shown in Fig. 4, the second embodiment

shows a modified example of the support portion. An
elastic piece 44 is formed in one end portion of the seal
main body 43, and achieves an operation of the support
portion. Further, the seal main body 43 is slidably inserted
to an inner diameter surface of the second lead air flow
path 32. When attaching the insulator 30 to the cylinder
2 as shown in Fig. 1, the seal main body 43 slides to a
right side in Fig. 4 due to an elastic force of the elastic
piece 44, and the lip portion 41 in the other end portion
of the seal main body 43 is brought into contact with the
outer peripheral surface of the valve 36.
[0067] At this time, the elastic piece 44 serving as the
support portion is also provided with a function of sealing
an outer peripheral portion of the first lead air flow path
14 formed in the cylinder 2, and can securely seal be-
tween the second lead air flow path 32 and a flow path
passing through a gap formed between the outer periph-
eral surface of the valve 36 and the inner diameter portion
of the body 37 from the third lead air flow path 33.
[0068] When the valve 36 is rotated in accordance with
an external control, the seal main body 43 slides in a
direction of deflecting the elastic piece 44, whereby it is
possible to reduce a rotational resistance of the valve 36
by the seal means 40. In this case, in Fig. 4, there is
shown an example in which the lip portion directly sup-
ported by the support portion as in the first embodiment
is not formed in the seal means 40 brought into contact
with the outer peripheral surface of the valve 36. How-
ever, the lip portion elastically supported by the support
portion as shown in the first embodiment may be formed
in an end portion brought into contact with the outer pe-
ripheral surface of the valve 36 in the seal main body 43.
[0069] In the case that the lip portion directly supported
by the support portion is formed in the end portion brought
into contact with the outer peripheral surface of the valve
36 in the seal main body 43, the rotational resistance of
the valve 36 can be reduced due to a synergetic effect
obtained by the elastic deformation of the lip portion and
the elastic piece 44 at a time when the valve 36 is rotated.
Further, in either of the case that the lip portion directly
supported by the support portion is formed or the case
that it is not formed, the contact between the seal means
40 and the valve 36 according to the second embodiment
can be set in a surface contact state, but, it is desirable
that they are brought into contact with each other in an
approximately line contact state.
[0070] Moreover, in either of the case that the lip por-
tion directly supported by the support portion is formed
or the case that it is not formed, in the seal means 40 of
the second embodiment, it is possible to achieve the
pressing operation applied to the non-contact surface
side of the lip portion 41 on the basis of the high pressure
lead air within the third lead air flow path 33, and the
sucking operation applied to the lip portion 41 on the basis
of the suction of the surface brought into contact with the
outer peripheral surface of the valve 36 in the lip portion
41 due to the negative pressure within the second lead
air flow path 32, in the second embodiment in the same
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manner as the case of the first embodiment.
[0071] In addition, the configuration may be made such
that the lip portion has a corner portion so as to allow the
contact portion between the lip portion brought into con-
tact with the outer peripheral surface of the valve 36 in
the seal main body 43 and the outer peripheral surface
of the valve 36 to be in contact with each other in an
approximately line contact state. At this time, it is possible
to reduce the rotational resistance on the basis of the
contact between the lip portion and the valve 36 at a time
of the rotation of the rotary valve 35.

(Third Embodiment)

[0072] Fig. 5 shows a third embodiment of the present
invention. The third embodiment is provide with the same
configuration as that of the first embodiment except that
the seal means is arranged in the outer peripheral portion
of the valve 36. Therefore, a description of the same
members will be omitted by using the same reference
numerals of the members as those in the first embodi-
ment.
[0073] As shown in Fig. 5, in the third embodiment, the
seal means 40 is formed in the outer peripheral surface
of the valve 36. The seal main body 43 and the lip portion
41 are formed in such a configuration that the third lead
air flow path 33 and the gap 39 are sealed therebetween
by the seal means 40 at a time when the valve through
hole 38 exists at a position shown in Fig. 5 and makes
the second lead air flow path 32 and the third lead air
flow path 33 in a non-communicated state.
[0074] In the seal means 40 according to the third em-
bodiment, it is possible to achieve the pressing operation
applied to the non-contact surface side of the lip portion
41 on the basis of the high pressure lead air within the
third lead air flow path 33, and the sucking operation ap-
plied to the lip portion 41 on the basis of the suction of
the surface brought into contact with the inner diameter
surface of the body 37 in the lip portion 41 due to the
negative pressure within the second lead air flow path
32, in the third embodiment in the same manner as the
case of the first embodiment.
[0075] The seal main body 43 is rotated in response
to the rotation of the valve 36, and the lip portion 41 is
rotated along the inner diameter surface of the body 37
while being in contact. Since the lip portion 41 is elasti-
cally supported by the support portion 42, it is possible
to reduce the rotational resistance from the lip portion 41
at a time when the valve 36 is rotated.
[0076] Further, the configuration is made such that the
lip portion 41 has a corner portion so as to allow the con-
tact portion between the lip portion 41 and the inner di-
ameter surface of the body 37 to be in contact with each
other in an approximately line contact state, thereby mak-
ing it possible to reduce the rotational resistance on the
basis of the contact between the lip portion 41 and the
inner diameter surface of the body 37 at a time of the
rotation of the rotary valve 35.

(Fourth Embodiment)

[0077] Fig. 6 shows a fourth embodiment of the present
invention. The fourth embodiment is provide with the
same configuration as that of the first embodiment except
that the seal means is attached to an inner side of the
third lead air flow path 33 and the lip portion 41 is formed
inward. Therefore, a description of the same members
will be omitted by using the same reference numerals of
the members as those in the first embodiment.
[0078] As shown in Fig. 6, in the fourth embodiment,
the seal means 40 is attached to an inner side of the third
lead air flow path 33 corresponding to a connection flow
path to the air cleaner 25 shown in Fig. 1, and the lip
portion 41 is formed inward in a reverse manner to the
case of the first to third embodiments. Accordingly, it is
possible to press the non-contact surface side of the lip
portion 41 by the lead air having the higher pressure than
that of the lead air within the second lead air flow path
32 from the third lead air flow path 33, so that the sealing
performance between the lip portion 41 and the outer
peripheral surface of the valve 36 can be improved.
[0079] Further, since the inner side of the second lead
air flow path 32 comes to the negative pressure at the
starting time and the idling time of the stratified scaveng-
ing two-cycle engine 1, the surface brought into contact
with the outer peripheral surface of the valve 36 in the lip
portion 41 is sucked. Therefore, it is possible to increase
the pressing force applied to the outer surface of the valve
36 in the lip portion 41, and the sealing performance of
the seal means 40 can be improved.
[0080] At a time of the rotation of the valve 36, it is
possible to reduce the rotational resistance of the valve
36 generated by the contact with the lip portion 41 on the
basis of the elastic force of the support portion 42. Fur-
ther, the configuration is made such that the lip portion
41 has a corner portion so as to allow the contact portion
between the lip portion 41 and the outer peripheral sur-
face of the valve 36 to be in contact with each other in
an approximately line contact state, thereby making it
possible to reduce the rotational resistance on the basis
of the contact between the lip portion 41 and the outer
peripheral surface of the valve 36 at a time of the rotation
of the rotary valve 35.
[0081] In the fourth embodiment, the elastic piece may
be formed in the side of the air cleaner 25 of the seal
main body 43 as in the second embodiment. Further-
more, the configuration may be made such that the con-
figuration of the seal means according to the fourth em-
bodiment is added to the configuration of the seal means
according to the first to third embodiments.
[0082] Although the present invention relates to the
rotary valve which can be disposed within the fluid flow
path, the technical idea of the present invention can be
applied to the apparatus which can employ the rotary
valve.
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Claims

1. A rotary valve (35) disposed between fluid flow paths
and having a valve (36) and a body (37), character-
ized by comprising:

a gap (39) formed between an inner diameter
portion of the body (37) and an outer peripheral
surface of the valve (36) ; and
seal means (40) disposed between the inner di-
ameter portion of the body (37) and the outer
peripheral surface of the valve (36),
wherein the seal means (40) seals between at
least one fluid flow path and the gap (39).

2. The rotary valve (35) according to claim 1, being
characterized in that the seal means (40) has a lip
portion (41), and a support portion (42) of the lip por-
tion (41) elastically supports the lip portion (41).

3. The rotary valve (35) according to claim 2, being
characterized in that the lip portion (41) is brought
into contact with the outer peripheral surface of the
valve (36).

4. The rotary valve (35) according to claim 2, being
characterized in that the lip portion (41) is brought
into contact with the inner diameter portion of the
body (37).

5. The rotary valve (35) according to claim 3 or 4, being
characterized in that a side of a surface of the lip
portion (41), the surface not establishing contact with
the inner diameter portion of the body (37) or the
outer peripheral surface of the valve (36), is directed
to a high pressure fluid side of the fluid flow path.

6. The rotary valve (35) according to any one of claims
1 to 5, being characterized in that the rotary valve
(35) is formed as a lead air control valve of a stratified
scavenging two-cycle engine.

7. The rotary valve (35) according to claim 6, being
characterized in that the rotary valve (35) is pro-
vided in an insulator connected to an intake port of
the stratified scavenging two-cycle engine.

15 16 



EP 1 674 696 A1

10



EP 1 674 696 A1

11



EP 1 674 696 A1

12



EP 1 674 696 A1

13



EP 1 674 696 A1

14



EP 1 674 696 A1

15



EP 1 674 696 A1

16



EP 1 674 696 A1

17



EP 1 674 696 A1

18



EP 1 674 696 A1

19


	bibliography
	description
	claims
	drawings
	search report

