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Description

TECHNICAL FIELD

[0001] This disclosure generally relates to a system
comprising a surge tank and an air intake control valve
mounted therein.

BACKGROUND DISCUSSION

[0002] In a multi-cylinder internal combustion engine
(hereinafter simply referred to as an engine) for a vehicle,
for example, an air intake control valve is known to be
provided at an air intake system including a port and a
surge tank. Such air intake control valve includes a body
extending so as to divide an inner portion of the surge
tank into two portions, a valve element operated to rotate
so as to open and close a fluid passage formed at the
body, and a seal member sealing between an inner sur-
face of the surge tank and an outer periphery of the body.
The air intake control valve is mounted so as to close a
connection bore formed at a partition wall separating the
inner portion of the surge tank into the two portions, i.e.,
two chambers. The valve element of the air intake control
valve is appropriately driven to rotate by an actuator so
as to obtain a connected state where the two chambers
are connected to each other and a disconnected state
where the two chambers are disconnected from each
other. As a result, a resonance frequency of the air intake
system is changed to thereby obtain a supercharging ef-
fect over a wide range of an engine operation. In a case
where an air leakage increases between the two cham-
bers (upper and lower chambers), an expected reso-
nance frequency may not be obtained in the air intake
system of the engine, which leads to a deterioration of
the supercharging effect.
[0003] JP2004-116357A (hereinafter referred to as
Reference 1) discloses such air intake control valve as
illustrated in Figs. 9A and 9B in which a gasket (seal
member) 67 formed into a string shape and made of an
elastic material is attached to an outer periphery of a
frame (body) 62 holding a valve element. In a case where
the body 62 is attached to a sealed surface 66f of a par-
tition wall formed at a surge tank, a gap between the
sealed surface 66f and the body 62 is sealed by the seal
member 67 that is pressed against the sealed surface
66f of the partition wall. As a result, an air leakage be-
tween two chambers (upper and lower chambers) is re-
strained.
[0004] As illustrated in Fig. 9A, according to the air in-
take control valve disclosed in Reference 1, the seal
member 67 includes a fitting portion 68 fitted to a seal
groove 62D that is formed at the outer periphery of the
body 62. The fitting portion 68 substantially includes a
rectangular cross section. The seal member 67 also in-
cludes an end seal portion 69 vertically extending from
the fitting portion 68 towards the sealed surface 66f. The
end seal portion 69 substantially includes a semicircular

cross section symmetric to a divided surface constituted
by the body 62 so as to divide an inner portion of the
surge tank into two portions. In a case where the body
62 is attached to the sealed surface 66f, the end seal
portion 69 is squashed towards the fitting portion 68 by
the sealed surface 66f while the symmetric shape of the
end seal portion 69 relative to the divided surface is main-
tained as illustrated in Fig. 9B. According to the afore-
mentioned structure, in order to restrain the air leakage
because of the deformation of the end seal portion 69 in
an oblique or lateral direction that is caused by a high air
pressure from either of the upper and lower chambers,
a rigidity to some extents may be required to the end seal
portion 69. Therefore, an apex angle of a triangular-
shaped cross section constituting the end seal portion
69 may be inhibited from having too acute angle and
additionally the end seal portion 69 may be made of a
material having relatively high rigidity.
[0005] As a result, in a case where the body 62 is at-
tached to the sealed surface 66f, a large load is neces-
sary for bringing the end seal portion 69 having the sem-
icircular cross section to be deformed so as to be com-
pressed against the fitting portion 68. A contact area be-
tween the sealed surface 66f and the end seal portion
69 also increases, which may lead to an increase of a
contact pressure or a frictional resistance, for example,
acting between the sealed surface 66f and the end seal
portion 69. Consequently, the attachment of the body 62
relative to the sealed surface 66f may be difficult.
[0006] In addition, in a case where the body 62 is at-
tached to the sealed surface 66f, the fitting portion 68 of
the seal member 67 is likely to disengage from the seal
groove 62D formed at the outer periphery of the body 62
or to be partially pulled out in a direction where the body
62 is attached because of the high contact pressure, the
frictional resistance, and the like acting between the
sealed surface 66f and the end seal portion 69. Thus,
the sealing ability of the end seal portion 69 may be de-
teriorated. Further, the body 62 may be deformed by a
reaction force that is generated at the body 62 by means
of the end seal portion 69, which may lead to the air leak-
age between the body 62 and the fitting portion 68 of the
seal member 67.
[0007] In Reference 1, the seal member 67 may have
an arched shape in a cross section by including a groove
portion 70 having a tunnel shape at a lower end of the
fitting portion 68 to thereby reduce the reaction force gen-
erated at the fitting portion 68 of the seal member 67.
However, because of the high rigidity of the material con-
stituting the seal member 67, an easy deformation is in-
sufficient for the entire seal member 67. As a result, a
large compression by a low load may be impossible and
therefore an issue of an excessive load when the body
62 is inserted into the sealed surface 66f may not be
effectively dissolved.
[0008] JP63-156422U discloses an air intake control
valve including two projections that serve as the end seal
portion so as to extend in parallel to a divided surface
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constituted by a body. However, in the same way as Ref-
erence 1, each of the projections vertically projects to-
wards a sealed surface, which may also raise issues such
as a difficulty in attaching the body to the sealed surface,
the deterioration of the sealing ability because of the dis-
engagement or the pull-out of a fitting portion of a seal
member, an air leakage caused by the deformation of
the body, or the like. Furthermore, US 2006/0016415 A1
discloses another engine air intake device.
[0009] A need thus exists for a system comprising a
surge tank and an air intake control valve being mounted
to the surge tank that sufficiently restrains an air leakage
between upper and lower chambers in a fully closed state
of the air intake control valve while a contact pressure
acting between a sealed surface and an end seal portion
is sufficiently reduced so that a body is easily attached
to the sealed surface, and a deterioration of a sealing
ability based on a disengagement or a pull-out of a fitting
portion of a seal member, an air leakage based on a
deformation of the body, and the like are unlikely to oc-
cur).

SUMMARY

[0010] According to an aspect of this disclosure, a sys-
tem comprises a surge tank and an air intake control
valve mounted thereto that includes a body extending to
divide an inner portion of a surge tank of a multi-cylinder
internal combustion engine into two portions, the body
serving as a divided surface to divide the inner portion
of the surge tank into the two portions, a valve element
operated to rotate for opening and closing a fluid passage
formed at the body, and a seal member sealing between
a sealed surface of the surge tank and an outer periphery
of the body, the seal member including a seal portion
constituted by two contact portions that make contact
with the sealed surface in a state where the two contact
portions extend in directions opposite from each other
relative to the divided surface.
[0011] According to the system including the air intake
control valve having the aforementioned structure, the
two contact portions extend obliquely in an upward di-
rection so as to be away from each other from an initial
state before the seal member receives an external force.
Thus, in a case where the air intake control valve is in-
serted and mounted to the surge tank, the two contact
portions are bent and deformed so as to be easily posi-
tioned close to the body, thereby smoothly mounting the
air intake control valve to the surge tank. In addition, be-
cause a reaction force applied to the body from the seal
member is small in the process of attaching the air intake
control valve to the surge tank and after the air intake
control valve is attached to the surge tank, the deforma-
tion of the body caused by the aforementioned reaction
fore is restrained. As a result, an adverse affect on a
sealing ability between the body and a cutout of the surge
tank, between the body and the valve element of the air
intake control valve, and the like based on the deforma-

tion of the body may be avoided. After the air intake con-
trol valve is mounted to the surge tank, the two contact
portions are pressed against the sealed surface by
means of a relatively weak restoring force of intermediate
portions of the seal member. However, in a state where
the valve element of the air intake control valve is in a
fully closed state, the sealing ability is automatically en-
hanced and a high air tightness is maintained because
one of the two contact portions facing one of surge cham-
bers having a higher pressure is strongly pressed against
the sealed surface by means of an air pressure. In a state
where the air intake control valve is mounted to the surge
tank, only tip ends of the two contact portions make con-
tact with the sealed surface.
[0012] The seal member includes a supported portion
supported by the body and two intermediate portions ex-
tending from the supported portion to the sealed surface,
and the two contact portions extend from the two inter-
mediate portions respectively.
[0013] Accordingly, the two intermediate portions in
addition to the two contact portions are elastically de-
formed towards the body by the contact with the sealed
surface in the case of attaching the air intake control valve
to the surge tank. Thus, an insertion load is further re-
duced to thereby further smoothly mounting the air intake
control valve to the surge tank. Further, as compared to
a case where the two contact portions extend from the
single intermediate portion from the supported portion, a
fatigue resistance of the seal member increases because
a stress amplitude at a base portion of each of the inter-
mediate portions represents a half amplitude.
[0014] The two intermediate portions serve as defor-
mation portions that are initially elastically deformed by
a contact with the sealed surface in a case of attaching
the air intake control valve to the sealed surface.
[0015] Accordingly, in the case of attaching the air in-
take control valve to the surge tank, the two intermediate
portions connecting the supported portion to the two con-
tact portions are initially elastically deformed prior to the
other portions by the contact between the contact por-
tions and the sealed surface. Because the two contact
portions are not easily deformed, only the tip ends of the
two contact portions make contact with the sealed sur-
face. As a result, a contact area of the seal member rel-
ative to the sealed surface is limited to portions in the
vicinity of the tip ends of the two contact portions, which
leads to a decrease of the insertion load. Productivity is
improved and an investment in facility for a large insertion
load of the air intake control valve is avoidable. Further,
because of the decrease of the insertion load, a quality
defect such as a dislocation or disengagement of the seal
member when the air intake control valve is assembled
to the surge tank is avoidable.
[0016] The two intermediate portions and tip ends of
the two contact portions serve as the deformation por-
tions that are easily deformed by the contact with the
sealed surface in the case of attaching the air intake con-
trol valve to the sealed surface.
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[0017] In the case of attaching the air intake control
valve to the surge tank, the two intermediate portions
connecting the supported portion to the two contact por-
tions, and the tip ends of the two contact portions are
easily elastically deformed by the contact with the sealed
surface while portions at base sides of the two contact
portions and the like are not easily elastically deformed.
Thus, in the process of attaching the air intake control
valve to the surge tank, only the tip ends of the two contact
portions make contact with the sealed surface. As a re-
sult, the contact area of the seal member relative to the
sealed surface is minimized and the insertion load is re-
cued, which may increase the productivity and avoid the
investment in facility for the large insertion load of the air
intake control valve. In addition, because of the decrease
of the insertion load, a quality defect such as the dislo-
cation or disengagement of the seal member when the
air intake control valve is assembled to the surge tank is
avoidable. Further, not only the two intermediate portions
but also the tip ends of the two contact portions are easily
elastically deformed, thereby easily ensure the sealing
ability when the surge chambers are in the low pressure.
[0018] The two contact portions extend to gradually
open outwardly towards the sealed surface before the
air intake control valve is mounted to the surge tank.
[0019] Accordingly, in the process of attaching the air
intake control valve to the surge tank, is it not necessary
to manually adjust or assist the two contact portions to
be bent and deformed in predetermined respective di-
rections. In addition, after the air intake control valve is
mounted to the surge tank, the two contact portions make
contact with the sealed surface in such a manner that
the two contact portions are gradually away from each
other while being positioned closer to the sealed surface.
Thus, as compared to a case where the two contact por-
tions gradually approach each other while being posi-
tioned closer to the sealed surface, one of the contact
portions positioned close to either surge chamber having
the higher pressure is pressed against the sealed surface
by the air pressure, thereby maintaining the high sealing
ability.
[0020] The body includes a curved portion curved
along the divided surface while the seal member includes
a bent portion bent and deformed along the curved por-
tion of the body so as to be mounted to the sealed surface,
and wherein a distance between the two contact portions
in the bent portion of the seal member varies in associ-
ation with a decrease of a curvature radius of the curved
portion in a state before the bent portion of the seal mem-
ber is bent and deformed so as to be mounted to the
sealed surface.
[0021] In the bent portion of the seal member attached
to the curved portion of the body having a small curvature
radius, the two contact portions may be folded down to-
wards the body. Thus, after the air intake control valve
is mounted to the surge tank, an appropriate contact of
the seal member relative to the sealed surface may not
be obtained. However, according to the aforementioned

structure, in the bent portion of the seal member, the tip
ends of the two contact portions are arranged to be close
to each other or to be away from each other in association
with the decrease of the curvature radius of the curved
portion of the body in a sate before the seal member is
bent and deformed. Then, in a case where the two contact
portions in the bent portion of the seal member are bent
and deformed so that the seal member is mounted to the
surge tank, the two contact portions are appropriately
folded and bent towards the body. Then, the two contact
portions in the bent portion of the seal member is posi-
tioned to be away from each other by a distance which
is substantially the same as a distance by which the two
contact portions in a portion other than the bent portion
of the seal member is positioned to be away from each
other. As a result, the appropriate contact of the two con-
tact portions of the seal member relative to the sealed
surface is obtained.
[0022] The body includes a curved portion curved
along the divided surface while the seal member includes
a bent portion bent and deformed along the curved por-
tion of the body so as to be mounted to the sealed surface,
and wherein an extending length of each of the two con-
tact portions increases in association with a decrease of
a curvature radius of the curved portion in a state before
the bent portion of the seal member is bent and deformed
so as to be mounted to the sealed surface.
[0023] In the bent portion of the seal member attached
to the curved portion of the body having the small curva-
ture radius, the two contact portions may be folded down
towards the body. Thus, after the air intake control valve
is mounted to the surge tank, the appropriate contact of
the seal member relative to the sealed surface may not
be obtained. However, according to the aforementioned
structure, in the bent portion of the seal member, the
extending length of each of the two contact portions in
the bent portion of the seal member may be longer than
the extending length of each of the two contact portions
in the portion other than the bent portion of the seal mem-
ber in a state before the seal member is bent and de-
formed. Therefore, when the seal member is bent and
deformed so that the air intake control valve is mounted
to the surge tank, the two contact portions are appropri-
ately folded towards the body so that the extending length
of each of the two contact portions in the bent portion of
the seal member is substantially equal to the extending
length of each of the two contact portions in the portion
other than the bent portion of the seal member. As a
result, the appropriate contact of the two contact portions
of the seal member relative to the sealed surface is ob-
tained.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The foregoing and additional features and char-
acteristics of this disclosure will become more apparent
from the following detailed description considered with
the reference to the accompanying drawings, wherein:
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Fig. 1 is a schematic view illustrating an air intake
system of a multi-cylinder internal combustion en-
gine according to an embodiment disclosed here;
Fig. 2 is a perspective view illustrating a state where
an air intake control valve is attached to a surge tank
according to the embodiment;
Fig. 3 is a cutaway front view schematically illustrat-
ing the air intake control valve mounted on the surge
tank;
Fig. 4 is a schematic plan view illustrating the air
intake control valve and a seal member;
Fig. 5A is a side view of an outer peripheral seal
member;
Fig. 5B is a plan view of the outer peripheral seal
member:
Figs. 5C, 5D, 5E, 5F, 5G, and 5H are cross-sectional
views taken along the lines 5C-5C, 5D-5D, 5E-5E,
5F-5F, 5G-5G, and 5H-5H in Fig. 5A and illustrating
first, second, third, fourth, fifth, and sixth pattern por-
tions of the outer peripheral seal member respec-
tively;
Figs. 6A, 6B, and 6C are cross-sectional views illus-
trating operations of the outer peripheral seal mem-
ber;
Fig. 7 is a plan view illustrating an operation of the
outer peripheral seal member at a portion close to a
tip end portion of the air intake control valve;
Figs. 8A and 8B are cross-sectional views illustrating
operations of the outer peripheral seal member ac-
cording to another embodiment; and
Figs. 9A and 9B are cross-sectional views illustrating
operations of a seal member according to a known
air intake control valve.

DETAILED DESCRIPTION

[0025] An embodiment will be explained with reference
to the attached drawings. Fig. 1 illustrates a relationship
between an air intake system 1 for a V-type 6-cylinder
engine (hereinafter simply referred to as an engine), and
six cylinders C1, C2, C3, C4, C5, and C6 (hereinafter
referred to as cylinders C1 to C6 when collectively de-
scribed). The air intake system 1 includes an air intake
passage 3 supplied with air taken in through an air filter,
and a surge tank 5 disposed between the air intake pas-
sage 3 and the cylinders C1 to C6. A throttle valve 2 is
provided at the air intake passage 3. The surge tank 5 is
divided into first and second surge chambers 7a and 7b
by means of a partition wall 6. The cylinders C1, C3, and
C5 are connected to the first chamber 7a provided at an
upper side in Fig. 1 via respective intake pipes 4. In the
same manner, the cylinders C2, C4, and C6 are connect-
ed to the second surge chamber 7b provided at a lower
side in Fig. 2 via the respective intake pipes 4.
[0026] In the air intake system 1, a resonance of a man-
ifold air pressure is generated at a predetermined engine
rotational range. Such resonance is generated in a case
where a frequency (a resonance frequency) that is de-

termined on a basis of a volume, a length, and the like
of the surge tank 5 and/or the air intake passage 3 pro-
vided at an upstream side of the surge tank 5, for exam-
ple, and an intake air frequency of the cylinders C1 to C6
match each other. When the resonance is generated, a
pressure at the air intake system 1 increases, which leads
to a supercharging effect. Because of the supercharging
effect, an intake air volume of each of the cylinders C1
to C6 increases to thereby improve an engine output.
[0027] In order to generate the aforementioned reso-
nance, an air intake control valve 10 is provided at the
air intake system 1 so as to achieve an open state where
the first and second surge chambers 7a and 7b are con-
nected to each other and a closed state where the first
and second surge chambers 7a and 7b are disconnected
to each other. When the volume of the surge tank 5 rel-
ative to the cylinders C1 to C6 changes, the resonance
frequency of the air intake system 1 changes. Thus, the
air intake control valve 10 is appropriately controlled to
open or close depending on an operation condition of the
engine to thereby change the resonance frequency of
the air intake system 1 and obtain the supercharging ef-
fect. As a result, the increase of the engine output at a
wide range of the engine rotational range is achievable.
[0028] The first surge chamber 7a provided at the up-
per side and the second surge chamber 7b provided at
the lower side are connected to each other by means of
a cutout 6p formed at a portion of the partition wall 6. The
air intake control valve 10 that is enlarged so as to im-
prove the supercharging effect is mounted on the cutout
6p. An actuator 40 for opening and closing the air intake
control valve 10 may be an electrically controlled type so
as to be driven by an electric signal sent from an ECU
(an electronic control unit) that is mounted at a vehicle.
[0029] In a case where the engine is driven while the
air intake control valve 10 is in a fully closed state, the
pressure is alternately generated at the first and second
surge chambers 7a and 7b that are arranged next to each
other via the partition wall 6 because the air intake is
sequentially performed by the cylinders C1 to C6. When
a fluid leakage may occur between the cutout 6p and the
air intake control valve 10 while the air intake control valve
10 is in the closed state, for example, an expected res-
onance frequency is not obtained at the air intake system
1, which leads to a deterioration of the supercharging
effect.
[0030] As illustrated in Figs. 2 to 4, the air intake control
valve 10 includes a body 12 attached to the cutout 6p of
the partition wall 6 and a valve element 14 supported by
a shaft 15. Both ends of the shaft 15 are pivotally sup-
ported by respective portions of the body 12. The body
12 is formed into a frame shape extending along the cut-
out 6p of the partition wall 6. A fluid passage 10A is formed
at an inner side of the frame shape of the body 12. As
illustrated in Fig. 3, a seal receiving portion 13 is formed
at an inner peripheral surface of the body 12 so as to
extend within the fluid passage 10A. The seal receiving
portion 13 extends over a substantially entire inner pe-
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riphery of the body 12. In Fig. 3, the closed position of
the valve element 14 is illustrated by a solid line while
the open position of the valve element 14 is illustrated
by a chain double-dashed line.
[0031] As illustrated in Fig. 3, the valve element 14
includes a valve body 16 attached to the shaft 15 and
formed into a resin-made plate shape, and an elastic seal
member 17 arranged at a peripheral edge of the valve
body 16 and made of rubber. The elastic seal member
17 includes an attachment portion 18 fitted to an outer
periphery of the valve body 16 and a lip portion 19 pro-
jecting from a portion of a peripheral edge of the attach-
ment portion 18 so as to incline close to a center of the
valve element 14. Specifically, the lip portion 19 is con-
nected to a portion of an outer periphery of the attachment
portion 18 so as to extend and incline towards the center
of the valve element 14. The actuator 40 brings the valve
element 14 to rotate so as to obtain the open state (open
position) where the first and second surge chambers 7a
and 7b are connected (i.e., the open state of the fluid
passage 10A) and obtain the closed state (closed posi-
tion) where the first and second surge chambers 7a and
7b are disconnected (i.e., the closed state of the fluid
passage 10A). In a case where the valve element 14 is
in the closed position, the lip portion 19 is pressed against
the seal receiving portion 13 to thereby disconnect the
first and second surge chambers 7a and 7b from each
other.
[0032] As illustrated in Fig. 2, the air intake control
valve 10 is inserted into an opening portion 5A formed
at the surge tank 5 opposite from the air intake passage
3 so as to be fixed to the surge tank 5 by means of a bolt,
for example, that is inserted into a through-hole formed
at a flange 10F of the air intake control valve 10. In a
case where the air intake control valve 10 is mounted to
the surge tank 5 in the aforementioned manner, an inner
portion of the surge tank 5 is divided into two portions,
i.e., the first surge chamber 7a and the second surge
chamber 7b, by mean of the body 12 of the air intake
control valve 10. That is, the body 12 serves as a divided
surface to divide the inner portion of the surge tank 5 into
the two portions. A sheet surface of Fig. 4 corresponds
to the divided surface.
[0033] As illustrated in Figs. 2 to 4, an outer peripheral
seal member (a gasket) 20 (serving as an example of a
seal member) formed into a strip shape and made of
rubber is attached to an outer periphery of the body 12.
In a case where the body 12 is mounted to the cutout 6p
of the surge tank 5, a gap between the body 12 and an
end surface 6f (serving as an example of a sealed sur-
face) of the cutout 6p of the surge tank 5 is filled with the
outer peripheral seal member 20, which leads to a high
sealability. As illustrated in Fig. 4, because the body 12
substantially has a U-shape, the outer peripheral seal
member 20 includes a center portion 20A attached to a
tip end portion of the body 12 (i.e., a portion of the body
12 away from the flange 10F) and two side portions 20B
extending from both ends of the center portion 20A. In

Fig. 4, ranges where the two side portions 20B are ar-
ranged are indicated by arrows E respectively.
[0034] Figs. 5A and 5B are a side view and a plan view
of the outer peripheral seal member 20 respectively in
which the two side portions 20B extend along the divided
surface constituted by the body 12 so as to be linear
relative to the center portion 20A. The center portion 20A
in the side view and the plan view is formed so that a
width thereof is larger than those of the two side portions
20B. The outer peripheral seal member 20 before being
attached to the body 12 is substantially formed into a
linear shape as illustrated in Figs. 5A and 5B. Then, the
outer peripheral seal member 20 is attached to the body
12 in a state to be elastically deformed in a curved shape
so as to conform to a shape of the body 12 as illustrated
in Fig. 4.
[0035] In a state where the body 12 is inserted and
mounted to the cutout 6p of the surge tank 5, the center
portion 20A engages with the surge tank 5 so that a
groove (a clearance) 24 formed at an outer periphery of
the center portion 20A engages with an engagement pro-
jection 6Q that projects towards the opening portion 5A
from the end surface 6f of the cutout 6p as illustrated in
Fig. 7. On the other hand, a projection such as the en-
gagement projection 6Q is not formed at a portion of the
end surface 6f positioned to face each of the two side
portions 20B. A pair of first contact portions 23d basically
formed into a Y-shape while having an opening as illus-
trated in Fig. 6A is pressed against the end surface 6f of
the cutout 6p so as to further open as illustrated in Fig.
6B to thereby achieve the sealing state. According to the
embodiment, contact portions such as the contact por-
tions 23d are portions which are contactable with the end
surface 6f in association with an increase of a pressure
in each of the surge chambers 7a and 7b after the air
intake control valve 10 is mounted to the surge tank 5
and the engine is started.
[0036] As illustrated in Fig. 5A, a greater portion of the
two side portions 20B is constituted by first pattern por-
tions S1 each having a cross-sectional shape as illus-
trated in Fig. 5C and second pattern portions S2 each
having a cross-sectional shape as illustrated in Fig. 5D.
The first pattern portions S1 and the second pattern por-
tions S2 are alternately arranged to one another. As il-
lustrated in Fig. 5C, each of the first pattern portions S1
includes a first fitting portion 21d (serving as an example
of a supported portion) fitted to a seal groove 12D (see
Fig. 6A) of the body 12 and substantially formed into a
rectangular shape. The first pattern portion S1 also in-
cludes a pair of first intermediate portions 22d extending
in parallel to each other towards the end surface 6f from
both ends (i.e., right and left ends in Fig. 5C) of the first
fitting portion 21d, and the pair of first contact portions
23d extending so as to be away or opposite from each
other relative to the divided surface constituted by the
body 12 from ends (i.e., upper ends of the first interme-
diate portions 22d in Fig. 5C) of the respective first inter-
mediate portions 22d. Specifically, the first contact por-
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tions 23d extend obliquely in an upward direction so as
to be away from each other (i.e., extend obliquely in an
upward and outward direction relative to the divided sur-
face) in a symmetric manner.
[0037] As illustrated in Fig. 5D, each of the second pat-
tern portions S2 includes a second fitting portion 21f
(serving as an example of the supported portion) fitted
to the seal groove 12D of the body 12 and substantially
formed into a rectangular shape. The second pattern por-
tion S2 also includes a pair of second intermediate por-
tions 22f extending in parallel to each other towards the
end surface 6f from both ends (i.e., right and left ends in
Fig. 5D) of the second fitting portion 21f, and a pair of
second contact portions 23f extending so as to be away
or opposite from each other relative to the divided surface
constituted by the body 12 from ends (i.e., upper ends
of the second intermediate portions 22f in Fig. 5D) of the
respective second intermediate portions 22f. Specifical-
ly, the second contact portions 23f extend obliquely in an
upward direction so as to be away from each other (i.e.,
extend obliquely in an upward and outward direction rel-
ative to the divided surface) in a symmetric manner.
[0038] Each of the first pattern portions S1 and each
of the second pattern portions S2 basically include the
same cross-sectional shape. The difference between the
first and second pattern portions S1 and S2 is that pad-
ding portions 21A are formed at both sides (i.e., right and
left sides in Fig. 5D) of the second fitting portion 21f of
the second pattern portion S2 so as to have a larger width
than the first fitting portion 21d of the first pattern portion
S1. A width of a portion of the seal groove 12D of the
body 12 facing the two side portions 20B is constant over
an entire length. Therefore, when the outer peripheral
seal member 20 is attached to the body 12, the two side
portions 20B engage with the body 12 in a state where
the second fitting portion 21f of each of the second pattern
portions S2 of which the width is sufficiently larger than
the width of the seal groove 12D is press-fitted to the seal
groove 12D. On the other hand, the width of the first fitting
portion 21d of each of the first pattern portions S1 is
formed to be slightly smaller than the width of the seal
groove 12D. Therefore, the first fitting portion 21d engag-
es with the seal groove 12D without the press-fitting. Be-
cause the outer peripheral seal member 20 is mounted
to the body 12 in a state where the first fitting portions
21d of the first pattern portions S1 in addition to the sec-
ond fitting portions 21f of the second pattern portions S2
are pressed against a bottom portion of the seal groove
12D, an air leakage via lower surfaces of the first and
second fitting portions 21d and 21f is inhibited.
[0039] Before the outer peripheral seal member 20 re-
ceives an external force, the pair of first contact portions
23d extends so as to be away from each other relative
to the divided surface constituted by the body 12, i.e.,
extends obliquely in an outward direction. In the same
way, the pair of second contact portions 23f extends so
as to be away from each other relative to the divided
surface, i.e., extends obliquely in the outward direction.

In addition, the width of each of the first intermediate por-
tions 22d and the first contact portions 23d is formed to
be sufficiently smaller than the width of the first fitting
portion 21d while the width of each of the second inter-
mediate portions 22f and the second contact portions 23f
is formed to be sufficiently smaller than the width of the
second fitting portion 21d. Thus, in a case of attaching
the air intake control valve 10 (the outer peripheral seal
member 20) to the surge tank 5, the first intermediate
portions 22d, the second intermediate portions 22f, the
first contact portions 23d, and the second contact por-
tions 23f are easily elastically deformed so as to be in-
clined towards the body 12 in respective directions based
on the contact of the first intermediate portions 22d, the
second intermediate portions 22f, the first contact por-
tions 23d, and the second contact portions 23f relative
to the end surface 6f. As a result, the air intake control
valve 10 is smoothly inserted and mounted to the surge
tank 5. Further, because a reaction force that the body
12, having a frame shape, receives by the outer periph-
eral seal member 20 is reduced in the process of mount-
ing or attaching the air intake control valve 10 to the surge
tank 5 or after the air intake control valve 10 is mounted
to the surge tank 5, the deformation of the body 12 caused
by such reaction force is retrained. An adverse affect on
the sealing ability between the body 12 and the cutout
6p, between the body 12 and the valve element 14, and
the like based on the deformation of the body 12 may be
avoided accordingly.
[0040] The groove 24 having a sufficient width is
formed between each of the pair of first intermediate por-
tions 22d and the pair of second intermediate portions
22f. Thus, the width of each of the pair of first intermediate
portions 22d and the pair of second intermediate portions
22f (each serving as an example of a deformation portion)
is specified to be smaller than the width of a base portion
of each of the pair of first contact portions 23d and the
pair of second contact portions 23f. That is, each of the
pair of first intermediate portions 22d and the pair of sec-
ond intermediate portions 22f has a low rigidity. On the
other hand, each of the pair of first contact portions 23d
and the pair of second contact portions 23f has a high
rigidity because of being gradually widen from a tip end
portion to the base portion. As compared to the pair of
first intermediate portions 22d and the pair of second
intermediate portions 22f, the pair of first contact portions
23d and the pair of second contact portions 23f are not
easily deformed. Therefore, in a case where the air intake
control valve 10 is inserted and mounted to the surge
tank 5, the pair of first intermediate portions 22d and the
pair of second intermediate portions 22f are elastically
deformed by making contact with the end surface 6f prior
to the other members. The pair of first contact portions
23d and the pair of second contact portions 23f are not
easily deformed except for the tip end portions.
[0041] According to the aforementioned configuration,
the contact of the outer peripheral seal member 20 rela-
tive to the end surface 6f in a case where the air intake
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control valve 10 is inserted and mounted to the surge
tank 5 is limited to portions at inner sides of the first and
second contact portions 23d and 23f in the vicinity of the
tip end portions thereof. That is, a contact area of the
outer peripheral seal member 20 relative to the end sur-
face 6f is minimized and therefore the insertion load of
the air intake control valve 10 decreases, which leads to
an easy insertion and mounting of the air intake control
valve 10. As a result, productivity increases, which may
avoid an investment in facility for a large insertion load
of the air intake control valve 10. In addition, because of
the decrease of the insertion load, a quality defect such
as a dislocation of the outer peripheral seal member 20
when the air intake control valve 10 is assembled to the
surge tank 5 is avoidable.
[0042] After the air intake control valve 10 is mounted
to the surge tank 5, the first and second contact portions
23d and 23f (each serving as an example of a seal por-
tion) are pressed against the end surface 6f of the parti-
tion wall 6 by means of a relatively weak restoring force
of the first and second intermediate portions 22d and 22f.
In a case where the valve element 14 is in the fully closed
state, an air intake pulsation is alternately applied to the
first and second surge chambers 7a and 7b. At this time,
as illustrated in Fig. 6C, a greater part of the first contact
portions 23d (and the second contact portions 23f) facing
the first and second surge chambers 7a and 7b is strongly
pressed against the cutout 6p (the end surface 6f). Thus,
the sealing ability is automatically enhanced and the high
air tightness is maintained. In order to ensure the sealing
ability in a low pressure state, the width of each of the tip
end portions of the first and second contact portions 23d
and 23f (each serving as an example of the deformation
portion) is relatively small so that the first and second
contact portions 23d and 23f are easily elastically de-
formed by the contact with the cutout 6p (the end surface
6f).
[0043] Bottom plane portions of the grooves 24 respec-
tively provided between the first intermediate portions
22d and between the second intermediate portions 22f
are each formed into a solid shape while including a large
amount of rubber so as to have a large rigidity. Accord-
ingly, in a case where the outer peripheral seal member
20 is assembled on the seal groove 12D of the body 12,
the load is applied to the bottom plane portions of the
grooves 24 so that a damage, breakage or the like on
each of the first and second contact portions 23c, 23d,
the first and second intermediate portions 22d, 22f, and
the like is inhibited.
[0044] Both side corners (i.e., right and left corners in
Figs. 6A, 6B, and 6C) of each of the grooves 24 are
formed into round cross sectional shapes each including
an arc relative to a center of a void of the groove 24.
Thus, a stress generated when each of the first and sec-
ond intermediate portions 22d and 22f is deformed is
dispersed. As a result, a fatigue resistance of each of the
first and second contact portions 23d, 23f, and the first
and second intermediate portions 22d and 22f increases.

In addition, because of the grooves 24, a reduction in an
amount of rubber of the outer peripheral seal member 20
and a cost reduction thereof are achieved as well as a
light-weight of the outer peripheral seal member 20 as a
whole.
[0045] As illustrated in Fig. 4, a curvature radius of each
curved portion of the body 12 positioned to face a portion
of each of the two side portions 20B in the vicinity of the
center portion 20A (i.e., bent portions of the two side por-
tions 20B) is small. Thus, in a case where the outer pe-
ripheral seal member 20 is attached to the outer periphery
of the body 12, the bent portions of the two side portions
20B in the vicinity of the center portion 20A are bent and
deformed so as to conform to the curvature radius of the
curved portions of the body 12. Then, the first and second
contact portions 23d and 23f may be folded down toward
the body 12, which may inhibit the appropriate contact
relative to the cutout 6p after the air intake control valve
10 is mounted to the surge tank 5.
[0046] Therefore, in the bent portions of the two side
portions 20B, in a state before the bent portions are bent
and deformed, the tip ends of the pair of first contact
portions 23d are arranged so as to be close to each other
in association with the decrease of the curvature radius.
In the same way, in the bent portions of the two side
portions 20B, the tip ends of the pair of second contact
portions 23f are arranged so as to be close to each other
in association with the decrease of the curvature radius.
That is, in a case where the two side portions 20B are
bent and deformed so that the outer peripheral seal mem-
ber 20 is mounted to the body 12, the first contact portions
23d and the second contact portions 23f in the bent por-
tions of the two side portions 20B are appropriately bent
or inclined towards the body 12 so that a distance be-
tween the tip ends of the first contact portions 23d and a
distance between the tip ends of the second contact por-
tions 23f in the bent portions of the two side portions 20B
are each substantially equal to a distance between the
contact portions 23d or 23f in portions other than the bent
portions (i.e., straight portions) of the two side portion
20B. As a result, the appropriate contact of the outer pe-
ripheral seal member 20 relative to the end surface 6f is
achieved.
[0047] Specifically, in order to arrange the first contact
portions 23d to be close to each other and the second
contact portions 23f to be close to each other, an angle
formed between the first contact portions 23d and an
angle formed between the second contact portions 23f
are each defined to be small. Alternatively, the aforemen-
tioned angles may not be changed and a distance be-
tween the first intermediate portions 22d and a distance
between the second intermediate portions 22f may be
reduced. Further alternatively, instead of arranging the
tip ends of the first contact portions 23d to be close to
each other and the tip ends of the second contact portions
23f to be close to each other, an extending length of each
of the first contact portions 23d and the second contact
portions 23f in the bent portions of the two side portions
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20B may be longer than the extending length of each of
the first and second contact portions 23d and 23f in the
straight portions of the two side portions 20B in a state
before the outer peripheral seal member 20 is bent and
deformed. Further alternatively, a state where the tip
ends of the first contact portions 23d are arranged to be
close to each other and the tip ends of the second contact
portions 23f are arranged to be close to each other in the
bent portions of the two side portions 20B, and a state
where the extending length of each of the first and second
contact portions 23d and 23f in the bent portions of the
two side portions 20B are larger than the extending length
of each of the first and second contact portions 23d and
23f in the straight portions of the two side portions 20B
may be applied at the same time.
[0048] As illustrated in Figs. 5A and 5F, fourth pattern
portions S4 are provided at most end portions of the two
side portions 20B respectively. Each of the fourth pattern
portions S4 is formed into a cross-sectional shape similar
to that of the second pattern portion S2 but the groove
24 and a gap (a space) between the second contact por-
tions 23f are eliminated. In addition, as illustrated in Figs.
5A and 5E, third pattern portions S3 are provided, each
of which is arranged between two of the first pattern por-
tions S1 arranged close to the center of the outer periph-
eral seal member 20 relative to the fourth pattern portions
S4. Each of the third pattern portions S3 includes a third
fitting portion 21e of which the width is larger than the
second fitting portion 21f of the second pattern portion
S2, a pair of third intermediate portions 22e, and a pair
of third contact portions 23e. The third fitting portion 21e
serves as an example of the supported portion while the
third contact portions 23e each serves as an example of
the seal portion.
[0049] The third pattern portions S3 serve as engage-
ment portions inserted and fitted to respective lock
grooves 12E (see Fig. 4) formed at two portions of the
body 12 in the vicinity of a base portion thereof (i.e., a
portion of the body 12 close to the flange 10F) as illus-
trated in Fig. 4. The lock grooves 12E are arranged slight-
ly closer to the flange 10F as compared to a distance
from a center of the outer peripheral seal member 20
(which corresponds to a 5H-5H plane in Fig. 5A) in a
longitudinal direction thereof to each of the third pattern
portions S3 in a state where the external force is not
applied to the outer peripheral seal member 20.
[0050] Then, in a case of attaching the outer peripheral
seal member 20 to the outer periphery of the body 12,
the first intermediate portions 22d of the first pattern por-
tions S1 of the outer peripheral seal member 20 are
brought to engage with the tip end portion of the body
12. Then, both of the end portions of the outer peripheral
seal member 20 are pulled by a force exceeding a pre-
determined value in a direction of the flange 10F so that
the third fitting portions 21e of the third pattern portions
S3 are fitted to the lock grooves 12E to thereby realize
a tightening and fitting means.
[0051] Hardness and strength of a rubber material con-

stituting the outer peripheral seal member 20 are defined
to be relatively high so as to respond to alcohol fuel. Thus,
a reaction force (a rubber reaction force) generated at
portions of the outer peripheral seal member 20 attached
to corner portions of the body 12 each having a U-shape
is relatively large so as to return to an original linear
shape. However, the positions of the lock grooves 12E
are defined in the aforementioned manner as the tight-
ening and fitting means, thereby effectively restraining a
lifting-up, disengagement, or the like of the outer periph-
eral seal member 20 by the rubber reaction force, be-
cause of a tensile force maintained at the outer peripheral
seal member 20 after the outer peripheral seal member
20 is attached to the body 12.
[0052] In order to inhibit the disengagement of the cent-
er portion 20A from the body 12, the tightening and fitting
means may be provided between the both ends of the
center portion 20A and the body 12. The tightening and
fitting means provided at four portions or more of the
outer peripheral seal member 20 may effectively inhibit
the disengagement of the outer peripheral seal member
20 from the body 12 caused by the rubber reaction force
of the outer peripheral seal member 20. Further, the tight-
ening and fitting means provided at four or more portions
in an asymmetrical manner may inhibit a wrong assem-
bly.
[0053] The positions of the lock groves 12E are spec-
ified in the aforementioned manner so that the first inter-
mediate portions 22d of the first pattern portions S1 en-
gage with the tip end portion of the body 12, and then
the third pattern portions S3 are inserted and fitted to the
lock grooves 12E. Then, the second fitting portions 21f
of the second pattern portions S2 are inserted and fitted
to the seal groove 12D one by one, which leads to an
easy assembly of the outer peripheral seal member 20.
[0054] The fourth pattern portions S4 provided at the
most end portions of the outer peripheral seal member
20 respectively form ribs (specifically, each of the fourth
pattern portions S4 has a rib portion 25) while having no
grooves or spaces, thereby being connected to the re-
spective adjacent first pattern portions S1. The fourth pat-
tern portions S4 restrain the air leakage from one of the
first and second surge chambers 7a and 7b to the other
of the first and second surge chambers 7a and 7b via
spaces such as those between the contact portions and
between the intermediate portions. The fourth pattern
portions S4 constituting the ribs may not be only provided
at the both end portions of the outer peripheral seal mem-
ber 20 but also provided at any other portions of the outer
peripheral seal member 20. The aforementioned ribs
(i.e., the fourth pattern portions S4) restrain the contact
portions 23d, 23e and 23f from being inclined or folded
because of a pressure difference between the first and
second surge chambers 7a and 7b. As a result, the high
sealing ability is maintained even under a pressure pul-
sation. In addition, in order to easily attach the outer pe-
ripheral seal member 20 to the seal groove 12D, a groove
having a tunnel shape may be intermittently formed at
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the bottom surface of the outer peripheral seal member
20. As a result, the reduction of the amount of rubber and
the light-weight of the outer peripheral seal member 20
as a whole are further enhanced.
[0055] A distance between the fourth pattern portion
S4 forming the rib and the adjacent third pattern portion
S3 is specified to be slightly longer than a length of a
corresponding portion of the groove 12D formed at the
body 12 in a state where the outer peripheral seal mem-
ber 20 is in the linear shape. Therefore, both end surfaces
of the both end portions of the outer peripheral seal mem-
ber 20 are elastically pressed against the end surface of
the flange 10F of the body 12. The air leakage between
the first and second surge chambers 7a and 7b at the
both end portions of the outer peripheral seal member
20 is inhibited, which ensures the further high sealing
ability.
[0056] The groove 24 formed at a fifth pattern portion
S5 that occupies a majority of the length of the center
portion 20A includes a pair of side surface portions 25i
engaging with the engagement projection 6Q that
projects from the body 12. As illustrated in Fig. 5B, the
fifth pattern portion S5 includes a center projection 20T
having an arc-shape in a plan view and formed at a center
of the outer peripheral seal member 20 in the longitudinal
direction thereof. Fig. 5H illustrates a cross section of a
portion corresponding to the center projection 20T. An
area sandwiched between two dashed lines in Fig. 5H
illustrates a cross-sectional shape of the fifth pattern por-
tion S5 not provided with the center projection 20T. A
wide-shaped portion is formed at the seal groove 12D of
the body 12 so as to correspond to the center projection
20T. The center projection 20T engages with the wide-
shaped portion of the body 12 so as to perform a centering
of the outer peripheral seal member 20 in the longitudinal
direction.
[0057] Sixth pattern portions S6 smoothly connect the
fifth pattern portion S5 having the wide shape to the two
side portions 20B each having the narrow shape. The
engagement projection 6Q is inserted and fitted to the
groove 24 of each of the sixth pattern portions S6 so that
the sixth pattern portion S6 engages with the engage-
ment projection 6Q in the vicinity of a boundary between
intermediate portions 22g and contact portions 23g of
the sixth pattern portion S6. Accordingly, the fifth pattern
portion S5 and the sixth pattern portions S6 are fitted to
or engage with the engagement projection 6Q to thereby
appropriately and correctly position the center portion
20A relative to the body 12 in a direction perpendicular
to the divided surface constituted by the body 12.
[0058] A vertical vibration or a rotational vibration of
the body 12 in the vicinity of the tip end portion thereof
is large because of a vibration or a pulsation pressure
difference applied to the valve element 14 or the body
12 that supports the valve element 14. However, as men-
tioned above, the engagement projection 6Q is fitted to
the grooves 24 each having a U-shape that are formed
at the center portion 20A of the outer peripheral seal

member 20, thereby restraining the vibration of the body
12. In addition, in a case where the air intake control valve
10 is mounted to the surge tank 5, a self-centering of the
air intake control valve 10 relative to the cutout 6p of the
surge tank 5 is achieved because of the fitting between
the grooves 24 and the engagement projection 6Q. Fur-
ther, because the outer peripheral seal member 20 is
provided, no direct contact is obtained between the body
12 and the end surface 6f, thereby inhibiting a malfunction
such as an interfering noise.
[0059] In the aforementioned embodiment, the pair of
first contact portions 23d of each of the first pattern por-
tions S1 may be arranged in parallel to each other, the
pair of second contact portions 23f of each of the second
pattern portions S2 may be arranged in parallel to each
other, and the third contact portions 23e of each of the
third pattern portions S3 may be arranged in parallel to
each other as in the same way as the pair of first inter-
mediate portions 22d, the pair of second intermediate
portions 22f, and the pair of third intermediate portions
22e while the contact portions 23d, 23e, and 23f are each
in a natural state so as not to receive the external force.
Then, in the case where the air intake control valve 10
is inserted and mounted to the surge tank 5, the first to
third contact portions 23d, 23f, and 23e may be deformed
to be positioned closer to the body 12 by hand or by a jig
so as to be mounted to the body 12 of the air intake control
valve 10.
[0060] In addition, the single first intermediate portion
22d may extend from the first fitting portion 21d, the single
second intermediate portion 22f may extend from the
second fitting portion 21f, and the single third intermedi-
ate portion 22e may extend from the third fitting portion
21e. Then, the pair of first contact portions 23d may ex-
tend from an end of the single first intermediate portion
22d in a direction opposite from each other relative to the
divided surface constituted by the body 12. In addition,
the pair of second contact portions 23f may extend from
an end of the single second intermediate portion 22f in
a direction opposite from each other relative to the divided
surface constituted by the body 12. Further, the pair of
third contact portions 23e may extend from an end of the
single third intermediate portion 22e in a direction oppo-
site from each other relative to the divided surface con-
stituted by the body 12.
[0061] As illustrated in Fig. 8A, one of a pair of inter-
mediate portions 52 and one of a pair of contact portions
53, and the other of the pair of intermediate portions 52
and the other of the pair of contact portions 53 may extend
from both side edges at an upper portion of a fitting portion
51 so as to form an arc shape towards a center line of
the outer peripheral seal member 20. At this time, a pro-
jection 6R is formed at the end surface 6f of the partition
wall 6 so as to extend along the two side portions 20B.
In the case where the air intake control valve 10 is fitted
and mounted to the surge tank 5, outer side surfaces of
the pair of contact portions 53 are pressed against the
end surface 6f as illustrated in Fig. 8B. Then, when the
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pressure in one of the surge chambers 7a and 7b in-
creases, the ends of the pair of contact portions 53 are
pressed against corners each formed between a side
surface of the projection 6R and the end surface 6f, there-
by maintaining the air sealed state.
[0062] In the embodiment illustrated in Figs. 5 to 7, in
the bent portions of the two side portions 20B of the outer
peripheral seal member 20, the tip ends of the first contact
portions 23d are arranged to be close to each other in
association with the increase of the curvature radius of
the curved portions of the body 12 in a state before the
outer peripheral seal member 20 is bent and deformed.
In the same way, the tip ends of the second contact por-
tions 23f are arranged to be close to each other in asso-
ciation with the increase of the curvature radius of the
curved portions of the body 12 in a state before the outer
peripheral seal member 20 is bent and deformed. Alter-
natively, as illustrated in Fig. 8A, the tip ends of the con-
tact portions 53 may be arranged to be away from each
other in association with the decrease of the curvature
radius in a state before the outer peripheral seal member
20 is bent and deformed. Then, when the two side por-
tions 20B are bent and deformed so as to mount the outer
peripheral seal member 20 to the body 12, the contact
portions 53 are appropriately bent towards the body 12.
As a result, a distance between the two contact portions
53 in the bent portions of the two side portions 20B is
substantially equal to a distance between the two contact
portions 53 in the straight portions of the two side portions
20B, thereby obtaining an appropriate contact state rel-
ative to the end surface 6f.
[0063] Accordingly, while a contact pressure generat-
ed between the sealed end surface 6f (the sealed sur-
face) and the outer peripheral seal member 20 is re-
duced, the air leakage between the first and second surge
chambers 7a and 7b when the valve element 14 is in the
fully closed state is sufficiently restrained.

Claims

1. A system, comprising

a surge tank (5) of a multi-cylinder internal com-
bustion engine, and
an air intake control valve (10) being mounted
to the surge tank (5),
the air intake control valve (10) comprising:

a body (12) extending to divide an inner por-
tion of the surge tank (5) of a multi-cylinder
internal combustion engine into two por-
tions, the body (12) serving as a divided sur-
face to divide the inner portion of the surge
tank (5) into the two portions;
a valve element (14) which is adapted to be
operated to rotate for opening and closing
a fluid passage (10A) formed at the body

(12);and
a seal member (20) sealing between a
sealed surface (6f) of the surge tank (5) and
an outer periphery of the body (12) when
the air intake control valve (10) is mounted
to the surge tank (5), the seal member (20)
including a seal portion (23d, 23f, 23e) con-
stituted by two contact portions (23d, 23f,
23e, 53) that make contact with the sealed
surface (6f) in a state where the two contact
portions (23d, 23f, 23e, 53) extend in direc-
tions opposite from each other relative to
the divided surface, wherein

the contact portion (23d, 23f, 23e, 53), which
faces the portion of the surge tank (5) having a
higher air pressure than the other one of the two
portions of the surge tank (5), is adapted to be
pressed against the sealed surface (6f) by
means of the higher air pressure.

2. The system according to claim 1, wherein the seal
member (20) includes a supported portion (21d, 21f,
21e, 51) supported by the body (21) and two inter-
mediate portions (22d, 22f, 22e, 52) extending from
the supported portion (21d, 21f, 21e, 51) to the
sealed surface (6f), and the two contact portions
(23d, 23e, 23f, 53) extend from the two intermediate
portions (22d, 22f, 22e, 52) respectively.

3. The system according to claim 2, wherein the two
intermediate portions (22d, 22f) serve as deforma-
tion portions that are initially elastically deformed by
a contact with the sealed surface (6f) in a case of
attaching the air intake control valve (10) to the
sealed surface (6f).

4. The system according to claim 2, wherein the two
intermediate portions (22d, 22f) and tip ends of the
two contact portions (23d, 23f) serve as the defor-
mation portions that are easily deformed by the con-
tact with the sealed surface (6f) in the case of attach-
ing the air intake control valve (10) to the sealed sur-
face (6f).

5. The system according to any one of claims 1 through
4, wherein the two contact portions (23d, 23e, 23f)
extend to gradually open outwardly towards the
sealed surface (6f) before the air intake control valve
(10) is mounted to the surge tank (5).

6. The system according to any one of claims 1 through
5, wherein the body (12) includes a curved portion
curved along the divided surface while the seal mem-
ber (20) includes a bent portion bent and deformed
along the curved portion of the body (12) so as to be
mounted to the sealed surface (6f), and wherein a
distance between the two contact portions (23d, 23f)
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in the bent portion of the seal member (20) varies in
association with a decrease of a curvature radius of
the curved portion in a state before the bent portion
of the seal member (20) is bent and deformed so as
to be mounted to the sealed surface (6f).

7. The system according to any one of claims 1 through
6, wherein the body (12) includes a curved portion
curved along the divided surface while the seal mem-
ber (20) includes a bent portion bent and deformed
along the curved portion of the body (12) so as to be
mounted to the sealed surface (6f), and wherein an
extending length of each of the two contact portions
(23d, 23f) increases in association with a decrease
of a curvature radius of the curved portion in a state
before the bent portion of the seal member (20) is
bent and deformed so as to be mounted to the sealed
surface (6f).

Patentansprüche

1. System, mit:

einem Ausgleichsbehälter (5) einer Mehrzylin-
derbrennkraftmaschine, und
einem Lufteinlasssteuerventil (10), das an dem
Ausgleichsbehälter (5) montiert ist,
wobei das Lufteinlasssteuerventil (10) aufweist:

einen Körper (12), der sich zum Teilen eines
Innenbereichs des Ausgleichbehälters (5)
einer Mehrzylinderbrennkraftmaschine in
zwei Bereiche erstreckt, wobei der Körper
(12) als eine Teilungsfläche zum Teilen des
Innenbereichs des Ausgleichbehälters (5)
in zwei Bereiche dient;
ein Ventilelement (14), das dazu angepasst
ist, zum sich Drehen zum Öffnen und
Schließen eines Fluiddurchgangs (10A),
der an dem Körper (12) ausgebildet ist, be-
tätigt zu werden; und
ein Dichtbauteil (20), das zwischen einer
gedichteten Fläche (6f) des Ausgleichbe-
hälters (5) und einem Außenumfang des
Körpers (12) abdichtet, wenn das Luftein-
lasssteuerungsventil (10) an dem Aus-
gleichsbehälter (5) montiert ist, wobei das
Dichtbauteil (20) einen Dichtbereich (23d,
23f, 23e) aufweist, der durch zwei Berühr-
bereiche (23d, 23f, 23e, 53) gebildet wird,
die eine Berührung mit der gedichteten Flä-
che (6f) in einem Zustand herstellen, in dem
die zwei Berührbereiche (23d, 23f, 23e, 53)
sich in Richtungen entgegengesetzt zuein-
ander relativ zu der Teilungsfläche erstre-
cken, bei dem

der Berührbereich (23d, 23f, 23e, 53), der auf
den Bereich des Ausgleichsbehälters (5) zeigt,
der einen höheren Druck als der andere aus den
zwei Bereichen des Ausgleichbehälters (5) auf-
weist, dazu angepasst ist, durch Wirkung des
höheren Luftdrucks gegen die abgedichtete Flä-
che (6f) gepresst zu werden.

2. System nach Anspruch 1, bei dem das Dichtbauteil
(20) einen abgestützten Bereich (21d, 21f, 21e, 51),
der durch den Körper (21) abgestützt wird, und zwei
Zwischenbereiche (22d, 22f, 22e, 52), die sich von
dem abgestützten Bereich (21d, 21f, 21e, 51) zu der
abgedichteten Fläche (6f) erstrecken, und die zwei
Berührbereiche (23d, 23e, 23f, 53), die sich jeweils
von den zwei Zwischenbereichen (22d, 22f, 22e, 52)
erstrecken, aufweist.

3. System nach Anspruch 2, bei dem die zwei Zwi-
schenbereiche (22d, 22f) als Deformationsbereiche
dienen, die anfangs elastisch durch eine Berührung
mit der abgedichteten Fläche (6f) in einem Fall eines
Befestigens des Lufteinlasssteuerungsventils (10)
an der abgedichteten Fläche (6f) deformiert werden.

4. System nach Anspruch 2, bei dem die zwei Zwi-
schenbereiche (22d, 22f) und Spitzenenden der
zwei Berührbereiche (23d, 23f) als die Deformati-
onsbereiche dienen, die einfach durch die Berüh-
rung mit der abgedichteten Fläche (6f) in dem Fall
eines Befestigens des Lufteinlasssteuerungsventils
(10) an der abgedichteten Fläche (6f) deformiert wer-
den.

5. System nach einem der Ansprüche 1 bis 4, bei dem
die zwei Berührbereiche (23d, 23e, 23f) sich so er-
strecken, dass sie sich graduell nach außen gerich-
tet zu der abgedichteten Fläche (6f) hin öffnen, bevor
das Lufteinlasssteuerungsventil (10) an dem Aus-
gleichsbehälter (5) montiert wird.

6. System nach einem der Ansprüche 1 bis 5, bei dem
der Körper (12) einen gekrümmten Bereich aufweist,
der entlang der Teilungsfläche gekrümmt ist, wäh-
rend das Dichtungsbauteil (20) einen gebogenen
Bereich aufweist, der entlang des gekrümmten Be-
reichs des Körpers (12) so gebogen und deformiert
wird, dass er an der abgedichteten Fläche (6f) mon-
tiert wird, und bei dem ein Abstand zwischen den
zwei Berührbereichen (23d, 23f) in dem gebogenen
Bereich des Dichtbauteils (20) sich in Verknüpfung
mit einem Verringern eines Krümmungsradius des
gekrümmten Bereichs verändert, in einem Zustand,
bevor der gebogene Bereich des Dichtbauteils (20)
so gebogen und deformiert wird, dass er an der ge-
dichteten Fläche (6f) montiert ist.

7. System nach einem der Ansprüche 1 bis 6, bei dem
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der Körper (12) einen gekrümmten Bereich aufweist,
der entlang der Teilungsfläche gekrümmt ist, wäh-
rend das Dichtbauteil (20) einen gebogenen Bereich
aufweist, der entlang des gekrümmten Bereichs des
Körpers (12) so gebogen und deformiert wird, dass
er an der abgedichteten Fläche (6f) montiert wird,
und bei dem eine Erstreckungslänge von jedem der
zwei Berührbereiche (23d, 23f) in Verknüpfung mit
einer Verringerung eines Krümmungsradius des ge-
krümmten Bereichs ansteigt, in einem Zustand, be-
vor der gebogene Bereich des Dichtbauteils (20) so
gebogen und deformiert wird, dass er an der gedich-
teten Fläche (6f) montiert ist.

Revendications

1. Système comprenant :

un réservoir tampon (5) d’un moteur multicylin-
dres à combustion interne, et
une vanne de contrôle d’arrivée d’air (10) qui est
montée sur le réservoir tampon (5),
la vanne de contrôle d’arrivée d’air (10)
comprenant :

un corps (12) s’étendant pour diviser une
partie interne du réservoir tampon (5) d’un
moteur multicylindres à combustion interne
en deux parties, le corps (12) servant de
surface de division pour diviser la partie in-
terne du réservoir tampon (5) dans les deux
parties ;
un élément de vanne (14) qui est apte à être
actionné pour tourner pour ouvrir et fermer
un passage de fluide (10A) formé au corps
(12) ; et
un membre d’étanchéité (20) réalisant une
étanchéité entre une surface étanche (6f)
du réservoir tampon (5) et une périphérie
externe du corps (12) lorsque la vanne de
contrôle d’arrivée d’air (10) est montée sur
le réservoir tampon (5), le membre d’étan-
chéité (20) incluant une partie d’étanchéité
(23d, 23f, 23e) constituée de deux parties
de contact (23d, 23f, 23e, 53) qui font con-
tact avec la surface étanche (6f) dans un
état où les deux parties de contact (23d, 23f,
23e, 53) s’étendent dans des directions op-
posées l’une de l’autre par rapport à la sur-
face de division, dans lequel

la partie de contact (23d, 23f, 23e, 53), qui fait
face à la partie du réservoir tampon (5) présen-
tant une pression d’air plus élevée que celle de
l’autre des deux parties du réservoir tampon (5),
est apte à être pressée contre la surface étanche
(6f) par le biais de la pression d’air plus élevée.

2. Système selon la revendication 1, dans lequel le
membre d’étanchéité (20) inclut une partie suppor-
tée (21d, 21f, 21e, 51), supportée par le corps (21),
et deux parties intermédiaires (22d, 22f, 22e, 52)
s’étendant à partir de la partie supportée (21d, 21f,
21e, 51) vers la surface étanche (6f), et les deux
parties de contact (23d, 23f, 23e, 53) s’étendent res-
pectivement à partir des deux parties intermédiaires
(22d, 22f, 22e, 52).

3. Système selon la revendication 2, dans lequel les
deux parties intermédiaires (22d, 22f) servent de
parties de déformation qui sont initialement défor-
mées de manière élastique par un contact avec la
surface étanche (6f) dans le cas d’une attache de la
vanne de contrôle d’arrivée d’air (10) sur la surface
étanche (6f).

4. Système selon la revendication 2, dans lequel les
deux parties intermédiaires (22d, 22f) et des extré-
mités de pointe des deux parties de contact (23d,
23f) servent de parties de déformation qui sont aisé-
ment déformées par le contact avec la surface étan-
che (6f) dans le cas d’une attache de la vanne de
contrôle d’arrivée d’air (10) sur la surface étanche
(6f).

5. Système selon l’une quelconque des revendications
1 à 4, dans lequel les deux parties de contact (23d,
23e, 23f) s’étendent pour s’ouvrir de manière gra-
duelle vers l’extérieur vers la surface étanche (6f)
avant que la vanne de contrôle d’arrivée d’air (10)
ne soit montée sur le réservoir tampon (5).

6. Système selon l’une quelconque des revendications
1 à 5, dans lequel le corps (12) inclut une partie in-
curvée, incurvée le long de la surface de division,
tandis que le membre d’étanchéité (20) inclut une
partie courbée, courbée et déformée le long de la
partie incurvée du corps (12) de façon à être montée
sur la surface étanche (6f), et dans lequel une dis-
tance entre les deux parties de contact (23d, 23f)
dans la partie courbée du membre d’étanchéité (20)
varie en fonction d’une diminution du rayon de cour-
bure de la partie incurvée dans un état avant que la
partie courbée du membre d’étanchéité (20) ne soit
courbée et déformée de façon à être montée sur la
surface étanche (6f).

7. Système selon l’une quelconque des revendications
1 à 6, dans lequel le corps (12) inclut une partie in-
curvée, incurvée le long de la surface de division,
tandis que le membre d’étanchéité (20) inclut une
partie courbée, courbée et déformée le long de la
partie incurvée du corps (12) de façon à être montée
sur la surface étanche (6f), et dans lequel une lon-
gueur d’extension de chacune des deux parties de
contact (23d, 23f) augmente en fonction d’une dimi-
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nution du rayon de courbure de la partie incurvée
dans un état avant que la partie courbée du membre
d’étanchéité (20) ne soit courbée et déformée de fa-
çon à être montée sur la surface étanche (6f).
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