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molded with a reinforcement ring and a pair of lip portions

GASKET

positioned at both axial ends is formed to have different

thicknesses respectively.
FIELD OF THE INVENTIONS
This gasket is disposed such that the reinforcement ring is
The present invention relates to a gasket, more specifi - 5 eccentrically located on one axial end side , and an inserting
cally , the gasket in which a gasket body integrally molded direction of the gasket into a setting groove is specified such
with a reinforcement ring is provided with two seal beads that the reinforcement ring is disposed at a position to block
that project in directions axially opposing to each other.
a clearance between mating members. Further, the thickness
of one of the lip portions disposed on the reinforcement ring
BACKGROUND OF THE INVENTIONS
10 side is formed thinner than the thickness of the other lip
portion , thereby more largely deforming the thinner lip
As a gasket used as a sealing means at a connecting portion disposed on the reinforcement ring side when the
portion or the like of a case, there is a known gasket gasket is axially compressed inside the setting groove . By
integrally including a pair of seal beads positioned at both

this, the gasket is axially positioned such that the reinforce
this
axial ends of a gasket body and oriented to an inner 15 ment ring constantly blocks the clearance, and protrusion of
peripheral side in directions axially opposing to each other the lip portion toward the clearance can be surely prevented
( Patent Document 1 ).
The inventor of the present application proposes a struc by the reinforcement ring .

ture illustrated in FIG . 5 as the gasket integrally including
such a pair of seal beads.
This gasket 100 has a structure in which a gasket body
102 formed of a rubber- like elastic material (rubber material
or synthetic resin material having rubber-like elasticity ) is

PRIOR ART DOCUMENTS

20

Patent Documents
Patent Document 1 : JP - A - 1 - 261564

integrally molded with a metallic reinforcement ring 101 .

The gasket body 102 is integrally molded with a pair of seal 25

Patent Document 2 : JP -U - A -6 - 32834

beads 102a , 102b positioned at both axial ends thereof and
oriented to an inner peripheral side in directions axially
opposing to each other. The seal beads 102a , 102b are
formed so as to have almost same shape and substantially

same rigidity.
The gasket 100 is disposed inside a setting groove 201
formed at an opening edge portion of one member 200

SUMMARY

Problem to be Solved by the Invention
30

Patent Document 2 is excellent in that the axial position

of the gasket inside the setting groove can be specified even

when the fluid pressure is repeatedly turned on and off .

constituting a sealing target space S . Further, clearance &
However, there is a new problem in that the inserting
between the members 200 and 300 is sealed when the gasket direction into the setting groove is limited .
100 is axially compressed between an end surface 201? of 35 Therefore , the present invention is directed to providing a
the setting groove 201 and an end surface 300a of the other gasket capable of ensuring an excellent sealing property by
member 300.
a pair of seal beads oriented in directions axially opposing
Here , while the gasket 100 is set, the axial compression
to each other, regardless of an inserting direction of the
force applied to the gasket 100 acts as force F that causes the gasket into a setting groove .
seal beads 102a , 102b of the gasket 100 to fall toward the 40 Other objects of the present invention will be apparent

inner peripheral side . On the other hand , fluid pressure P

from the following description .

inside the sealing target space S acts as force that causes the
seal beads 102a , 102b to closely contact the end surfaces
Means for Solving Problem
300a and 2010 when inner peripheral surfaces of the seal
beads 102a , 102b receive the fluid pressure P . By this, the 45 The above-described problems are solved by the follow
gasket 100 exerts a self-sealing function by the seal beads ing respective inventions .
102a , 102b , and seals the clearance d between the members
1. A gasket having a gasket body integrally molded with
a reinforcement ring ,
200 and 300 .
However, in the case where the fluid pressure P inside the
the gasket body including first and second seal beads

sealing target space S is high , the gasket 100 sometimes 50 positioned at one axial end and the other axial end of the
makes movement as illustrated in FIG . 6 in which its setting

position inside the setting groove 201 is axially displaced to
one of the sealbeads ( sealbead 102a in FIG . 6 ) having lower
rigidity because of a slight rigidity difference between the

reinforcement ring and oriented to an inner peripheral side

in directions axially opposing to each other, and
wherein
an axial length of the reinforcementring is formed to have

two sealbeads 102a , 102b . In this case , the seal bead having 55 a length such that the other axial end of the reinforcement

reduced interference (seal bead 102b in FIG . 6 ) is largely

ring approaches the end surface of the other mating member

pressure P in a manner protruding toward the clearance o ,

axial end of the reinforcement ring contacts the end surface

deformed toward an outer peripheral side by the fluid

and fluids inside the sealing target space S may leak out as
indicated by a dotted arrow .
Further, when the fluid pressure is repeatedly turned on
and off , the seal beads 102a , 102b may be abraded as a result
of a fact that the gasket 100 repeats axial displacement to

or the end surface of the setting groove in a state that one

of the setting groove or the end surface of the other mating
one axial end of the reinforcement ring projects from an

60 member,

outer peripheral portion of the first seal bead,

the first seal bead has rigidity lower than rigidity of the
a large stroke inside the setting groove 201.
65 the second seal bead is formed with interference relative
On the other hand , there is another gasket disclosed in
to the end surface of the other mating member or the end
Patent Document 2 in which a gasket body is integrally surface of the setting groove in a state that one axial end of
one side and recovery movement to an original position with

second seal bead , and
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the reinforcement ring contacts the end surface of the setting

groove or the end surface of the other mating member.
The gasket according to 1 , wherein when the gasket is not
set in the setting groove yet, a projection amount of the
second seal bead toward an inner peripheral side of the 5

reinforcement ring and a projection amount from the rein
forcement ring in the directions axially opposing to each

A gasket 1 is used as, for example , a sealing means or the
like at a connecting portion between an automatic transmis
sion ( AT ) case and a clutch case in the AT of an automobile ,
and has a structure in which a gasket body 12 is integrally
molded with a reinforcement ring 11 .
The reinforcement ring 11 is provided in order to impart

strength to the gasket 1 , and has a cylindrical shape formed

other are formed larger than each projection amount of the of a suitable metal such as low carbon free - cutting steel. As
illustrated in FIG . 3 , a length in an axial direction (vertical
first seal bead.
The gasket according to 1 or 2 . wherein a deformation 10 direction in FIG . 1) of the reinforcement ring 11 is formed
to have a length such that the other axial end 11b of the
amount of the first seal bead is larger than a deformation
reinforcement ring 11 approaches an end surface 3a of the
amount of the second seal bead when the gasket body
other mating member 3 in a state that one axial end 11a of
receives axial compression force .

The gasket according to 1, 2, or 3, wherein an outer

the reinforcement ring 11 contacts an end surface 21a of a

bead is formed on the outer peripheral surface of the gasket

groove 21 or slightly lower than the opening edge 21b when

The gasket according to any one of 1 to 6 , wherein the one

rubber- like elasticity ), and integrally molded with an inner

peripheral bead closely contacting an inner peripheral sur- 15 ring- shaped setting groove 21 formed on one mating mem
face of the setting groove is formed on an outer peripheral ber 2 . More specifically , the length is formed such that the
other axial end 11b of the reinforcement ring 11 is positioned
surface of the gasket body .
The gasket according to 4 , wherein the outer peripheral at a same position as an opening edge 21b of the setting

body in the vicinity of the other axial end of the reinforce - 20 the axial end lla of the reinforcement ring 11 is in the state
of contacting the end surface 21a of the setting groove 21 .
ment ring .
The gasket body 12 is formed of a rubber- like elastic
The gasket according to any one of 1 to 5 , wherein the first material
(rubber material or synthetic resin material having
seal bead has a round -shaped tip .

axial end and the other axial end of the reinforcement ring 25 peripheral surface and an outer peripheral surface of the
reinforcement ring 11 .
have chamfered inner peripheral edges.
The gasket body 12 includes a base portion 121 embedded
with
the reinforcement ring 11 , a first seal bead 122 , and a
Effect of the Invention
second seal bead 123 . The two seal beads 122 , 123 are

According to the present invention , it is possible to 30 continuously formed with the base portion 121, positioned at

provide the gasket capable of ensuring an excellent sealing
property by the pair of seal beads oriented in the directions
axially opposing to each other, regardless of the inserting
direction of the gasket into the setting groove .

BRIEF DESCRIPTION OF THE DRAWINGS
FIG . 1 is a vertical cross -sectional view illustrating a
gasket according to the present invention .

both axial ends of the reinforcement ring 11, and oriented to
the inner peripheral side in directions axially opposing to
each other.
The base portion 121 of the gasket body 12 is molded

35 from the inner peripheral surface to the outer peripheral

surface of the reinforcement ring 11 , striding over the other
axial end 11b . Therefore , the other axial end 11b of the

reinforcement ring 11 is covered by the thin gasket body 12 .

On the other hand , one axial end 11a of the reinforcement
FIG . 2 is a vertical cross - sectional view illustrating a state 40 ring 11 projects from an outer peripheral portion of the first
immediately after the gasket illustrated in FIG . 1 is set inside
seal bead 122 and is not covered by the gasket body 12 .
The first seal bead 122 is formed thinner and has a smaller
a setting groove.
FIG . 3 is a vertical cross -sectional view illustrating a state
volume compared to the second seal bead 123 . Therefore ,
in which the gasket illustrated in FIG . 1 is set inside the rigidity is lower than rigidity of the second sealbead 123 . In
setting groove and axially compressed .

FIG . 4 is a vertical cross -sectional view illustrating a state
in which the gasket illustrated in FIG . 1 is set in a direction
opposite to the set state illustrated in FIGS . 2 and 3 .

45 other words, since the second seal bead 123 is formed

thicker and has a larger volume compared to the first seal
bead 122 , the second seal bead 123 has higher rigidity than

the seal bead 122 does. Therefore, when the gasket body 12

FIG . 5 is a vertical cross -sectional view illustrating a state receives axial compression force , a deformation amount of
50 the first seal bead 122 becomes larger than a deformation
in which a gasket in the related art is set.
FIG . 6 is a vertical cross -sectional view illustrating a state amount of the second seal bead 123 .
in which pressure is applied to the inside of an internal
in the state that the gasket 1 is not set in the setting groove
21 , a projection amount D1 of the second seal bead 123 to
sealing space after the gasket in the related art is set.
the inner peripheral side of the reinforcement ring 11 is
55 formed larger than a projection amount D2 of the first seal
DETAILED DESCRIPTION OF THE
bead 122 to the inner peripheral side of the reinforcement
INVENTIONS
ring 11 as illustrated in FIG . 1 (D1> D2) . Meanwhile , the

In the following , preferred embodiments of a gasket

according to the present invention will be described with

projection amount D1 corresponds to a width from the inner

peripheral surface of the reinforcement ring 11 to an inner

60 peripheral end of the second seal bead 123 , and the projec
reference to the drawings.
FIG . 1 is a vertical cross- sectional view illustrating a tion amount D2 corresponds to a width from the inner
gasket according to the present invention , FIG . 2 is a vertical peripheral surface of the reinforcement ring 11 to an inner
cross -sectional view illustrating a state immediately after the peripheral end of the first seal bead 122 .

gasket illustrated in FIG . 1 is set inside a setting groove , and

Additionally , as for the projection amounts of the first and

FIG . 3 is a vertical cross - sectional view illustrating a state in 65 second seal beads 122, 123 from the reinforcement ring 11

which the gasket illustrated in FIG . 1 is set inside the setting

groove and axially compressed .

in the directions axially opposing to each other, a projection

amountH1 of the second sealbead 123 is formed larger than
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a projection amount H2 of the first seal bead 122 (H1 > H2).

The reason is that the second seal bead 123 has sufficient

Further, the projection amount H1 corresponds to a length

interference ( indicated by dotted lines in FIG . 3 ) relative to

from the other axial end 11b of the reinforcement ring 11 to

the end surface 3a of the mating member 3 even in the state

an axial end portion of the second seal bead 123 , and the

that the first seal bead 122 is completely crushed and the one

projection amount H2 corresponds to a length from one axial 5 axial end 11a of the reinforcement ring 11 contacts the end
end 11a of the reinforcement ring 11 to an axial end portion
surface 21a of the setting groove 21. With this structure , the
of the first seal bead 122 .
first sealbead 122 closely contacts the end surface 21a of the

While the details will be described later, in the second seal

setting groove 21 , and the second seal bead 123 closely

bead 123 , the projection amounts D1 and H1 are set such

contacts the end surface 3a of the mating member 3 , thereby

that sufficient interference can be formed relative to the end 10 the gasket 1 achieving to seal the sealing target space S .
surface 3a of the mating member 3 even in a state that the
In the case where the first and second seal beads 122 , 123
first seal bead 122 is completely crushed and the one axial receive high fluid pressure from the inner peripheral side of
end 11a of the reinforcement ring 11 comes to contact the
end surface 21a of the setting groove 21 .

the gasket 1 in this setting state , the fluid pressure is

respectively applied . At this point, since the low -rigid first
By thus forming the projection amounts D1, D2, H1, H2 15 seal bead 122 is backed up from the outer peripheral side by
of the first and second seal beads 122 , 123, a rigidity the one axial end lla of the reinforcement ring 11 that
difference can be easily provided between the first and
contacts or is positioned close to the end surface 21a of the
setting groove 21, the deformation amount to the outer
second seal beads 122 , 123 .
The gasket body 12 includes , on the outer peripheral peripheral side is suppressed and protrusion toward the outer
surface of the base portion 121 , an outer peripheralbead 124 20 peripheral side is prevented , thereby ensuring an excellent
having a gentle chevron - shaped cross -section formed in a
sealing property .
bulging manner . The gasket 1 is formed such that an outer
Further, the gasket 1 is pushed against the end surface 21a
diameter at a top portion of the outer peripheral bead 124 of the setting groove 21 by the fluid force applied to the first

becomes slightly larger than an inner diameter of the setting
seal bead 122 . However, since the gasket 1 in the setting
groove 21 . With this structure , close -contact sealing with the 25 state is eccentrically located on the end surface 21a side of

inner peripheral surface 21c of the setting groove 21 can be

achieved also on the outer peripheral side of the gasket 1 ,

and further concentricity of the gasket 1 relative to the

the setting groove 21 and the one axial end 1la of the

reinforcement ring 11 contacts the end surface 21a to stop

further movement, the position of the gasket 1 is little

setting groove 21 can be ensured . Therefore , this structure is changed in the axial direction . Therefore , even when the
preferable in the present invention .
30 fluid pressure is repeatedly turned on and off, there is no
Next, functions when the gasket 1 is set inside the setting possibility that abrasion and the like is caused by repeated
groove 21 will be described .
axial movement of the gasket 1 with a large stroke.

As illustrated in FIG . 2 , the gasket 1 is disposed by being

inserted into the ring - shaped setting groove 21 formed on

In the case where the outer peripheral bead 124 is pro

vided as illustrated in the present embodiment, the outer

the one mating member 2 . FIGS. 2 and 3 illustrate a state in 35 peripheral bead 124 closely contacts the inner peripheral
which the gasket 1 is inserted such that the first seal bead 122

surface 21c of the setting groove 21 . Therefore , an effect of

side is located on the end surface 21a side of the setting

improving an effect of suppressing axial displacement of the
gasket 1 can be also obtained . As a result, abrasion of the

groove 21 .
When the gasket 1 is inserted into the setting groove 21
first and second seal beads 122 , 123 and the outer peripheral
and the mating members 2 , 3 are fastened with bolts or the 40 bead 124 can be effectively suppressed .
like not illustrated , the gasket 1 is pushed by the mating
On the other hand , when the relatively high -rigid second
member 3 and the first and second seal beads 122 , 123
seal bead 123 receives the fluid pressure , deforming force
receive axial compression force . At this point, the first seal toward the outer peripheral side acts on the second seal bead
bead 122 is preferentially deformed and falls toward the
123 , but since the second seal bead 123 is thicker, has the
inner peripheral side because the first seal bead 122 has low 45 larger volume than the first seal bead 122 and closely

rigidity and is easily deformed while the second seal bead

contacts the end surface 3a of the mating member 3 with the

123 is thick and has the large volume and high rigidity . As
a result , the gasket 1 is set inside the setting groove 21 in a

sufficient interference , the second seal bead 123 does not
largely fall toward the outer peripheral side. Therefore, the

manner eccentrically located on the first seal bead 122 side ,

second seal bead 123 contacts the end surface 3a more

more specifically , on the end surface 21a side of the setting 50 closely , and can improve the sealing property . As a result , the

groove 21.
Further, preferably, a tip of the first seal bead 122 is

gasket 1 exerts the excellent sealing property in the second

formed to have a round curved surface as illustrated . The

Further , since the other axial end 11b of the reinforcement

seal bead 123 as well.

reason is that the first seal bead 122 can smoothly fall toward
ring 11 is disposed inside the gasket body 12 in the vicinity
the inner peripheral side at the time of setting the gasket. 55 of the second seal bead 123 , the other axial end 11b of the
While the gasket 1 is set, the gasket 1 is in a state that the reinforcement ring 11 functions so as to prevent the second
one axial end 1la of the reinforcement ring 11 contacts the
seal bead 123 from falling toward the outer peripheral side.

end surface 21a of the setting groove 21 or is located close

to the end surface 21a as illustrated in FIG . 3 . This stops the

first seal bead 122 from falling toward the inner peripheral 60

side any further. Additionally, the outer peripheral bead 124
closely contacts an inner peripheral surface 21c of the
setting groove 21 in a state of being radially compressed .

Therefore, the second seal bead 123 is prevented from

protruding to the clearance d .

Meanwhile , the outer peripheral bead 124 illustrated in

the present embodiment is disposed on the outer peripheral
surface of the gasket body 12 in the vicinity of the other axial
end 11b of the reinforcement ring 11 . With this structure ,

After that, when fastening of the mating members 2 , 3 is
even when the deforming force to the inner peripheral
completed , axial compression force is absorbed by the 65 surface 21c of the setting groove 21 acts on the other axial

second seal bead 123 that falls toward the inner peripheral

end 11b of the reinforcement ring 11 and the second seal

side or is compressed (as indicated by solid lines in FIG . 3 ).

bead 123 due to the fluid force , the outer peripheral bead 124

US 10 , 197, 162 B2
receives this force , and the second seal bead 123 can be
effectively prevented from deforming to the outer peripheral

-continued

side. Therefore, the structure is the preferable embodiment
in the present invention . This can further improve the effect
of preventing the second seal bead 123 from protruding 5

EXPLANATION OF LETTERS OR NUMERALS
S
Sealing target space
Clearance

toward the clearance d .

Preferably, chamfered portions 11c are formed at inner

peripheral edges of both ends of the reinforcementring 11 as
illustrated . With this structure , when the deforming force to
the outer peripheral side acts on the first and second seal 10

beads 122 , 123 due to the fluid pressure, it is possible to
prevent occurrence of adhesion peeling and cracking caused

by stress concentrated in areas adjacent to both ends of the

reinforcement ring 11 .

The above -described gasket 1 is inserted into the setting
groove 21 such that the first seal bead 122 side is located on

15

I claim :
1. A gasket having a gasket body integrally molded with
a reinforcement ring ,
the gasket body including first and second seal beads

positioned at one axial end and the other axial end of
the reinforcement ring and oriented to an inner periph
eral side in one axial direction of the reinforcement ring

and the other axial direction of the reinforcement ring,
and

the end surface 21a side of the setting groove 21 , but the
inserting direction of the gasket 1 into the setting groove 21

one of the first and second seal beads closely contacting

is not limited at all. Therefore , as illustrated in FIG . 4 , the

gasket 1 may also be set in an opposite direction of FIGS.

mating member, and the other one of the first and

2 and 3 .More specifically , as illustrated in FIG . 4 , the gasket

second seal beads closely contacting an end surface of

1 may be set such that the relatively high -rigid second seal

wherein an axial length of the reinforcement ring is

an end surface of a setting groove formed on one
the other mating member ,

bead 123 closely contacts the end surface 21a of the setting

formed to have a length defined by a first axial end and

groove 21 and the low - rigid first seal bead 122 closely 3
contacts the end surface 3a of the mating member 3 . This
structure also provides an effect of exerting the excellent

reinforcement ring is positioned at a same position as

Therefore , the gasket 1 can ensure the excellent sealing

first axial end of the reinforcement ring contacts the end
surface of the setting groove ,

sealing property same as above .

property by the first and second seal beads 122 , 123 , 3020

a second axial end such that the second axial end of the

an opening edge of the setting groove in a state that the

regardless of the inserting direction into the setting groove

one axial end of the reinforcement ring projects, in the

21 .
In this case , the clearance between the mating members

the first seal bead has rigidity lower than rigidity of the

1

axial direction of the reinforcement ring, at an outer

peripheral side of the first seal bead ,

2 , 3 is located on the outer peripheral side of the low - rigid

second seal bead ,

first seal bead 122 . However, when the relatively low - rigid 28
first seal bead 122 is crushed , the position of the gasket 1
after being set is eccentrically located on thematingmember
3 side inside the setting groove 21 . Therefore , the one axial
end 11a of the reinforcement ring 11 is disposed so as to

the second seal bead is formed with interference relative

block the clearance d from the inner peripheral side. This

mating member, and
the first and second seal beads are set being backed up by

structure can effectively prevent the first seal bead 122 from
protruding toward the clearance d due to the fluid pressure .
Therefore , according to the gasket 1 of the present inven
tion , the first and second seal beads 122, 123 are prevented

40

gasket 1 , and workability is highly improved as well.
EXPLANATION OF LETTERS OR NUMERALS
1

Gasket

11 Reinforcement ring

11a One axial end
11b The other axial end
11c Chamfered portion
12 Gasket body
121 Base portion
122

First seal bead

123 Second seal bead
124 Outer peripheral bead

2 , 3 Mating member
3a End surface
21 Setting groove
21a End surface
21b Opening edge
210 Inner peripheral surface

end surface of the setting groove in a state that one axial
end of the reinforcement ring contacts the end surface

of the setting groove or an end surface of the other

the reinforcement ring in a state that the first axial end

of the reinforcement ring is eccentrically placed on the

from protruding toward the clearance d between the mating18 45
members 2 , 3 , regardless of the inserting direction of the
gasket 1, and liquid leakage from the clearance d can be
surely prevented . As a result, there is no need to pay close
attention to the inserting direction at the time of setting the

to the end surface of the other mating member or the

first seal bead side in the setting groove .
2. The gasket according to claim 1, wherein when the

gasket is not set in the setting groove yet, a projection
amount of the second seal bead toward an inner peripheral
side of the reinforcement ring and a projection amount of the
second seal bead in the axial direction of the reinforcement

50 ring are formed larger than a projection amount of the first
seal bead toward the inner peripheral side of the reinforce

ment ring and a projection amount of the first seal bead in
the axial direction of the reinforcement ring, respectively.

3 . The gasket according to claim 1 , wherein a deformation

amount of the first seal bead is larger than a deformation

amount of the second seal bead when the gasket body
receives axial compression force .

4 . The gasket according to claim 1 wherein an outer

peripheral bead closely contacting an inner peripheral sur
60 face of the setting groove is formed on an outer peripheral

surface of the gasket body, and the outer peripheral bead is

set being backed up by the reinforcement ring when being

set into the setting groove.

5 . The gasket according to claim 4 , wherein the outer

65 peripheral bead is formed on the outer peripheral surface of
the gasket body in the vicinity of the other axial end of the
reinforcement ring .
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6 . The gasket according to claim 1 , wherein the first seal

bead has a round- shaped tip .
7. The gasket according to claim 1, wherein the one axial
end and the other axial end of the reinforcement ring have
chamfered inner peripheral edges .
8 . The gasket according to claim 1 , wherein the first seal
bead has a round curved surface at one axial end.
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