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(54) SEALING DEVICE

(57) A sealing device includes a first sealing member
and a second sealing member that are mounted on a
housing, the outer peripheral surface of the rotational
shaft being in slidable contact with the first sealing mem-
ber and the second sealing member. Distal portions of
multiple first hooks formed on the first sealing member
are hooked on the distal portions of multiple second
hooks formed on the second sealing member for restrict-

ing movement of the second sealing member away from
the first sealing member in the axial direction of the seal-
ing device. Distal portions of multiple first stoppers
formed on the first sealing member are in contact with
the distal portions of multiple second stoppers formed on
the second sealing member for restricting movement of
the second sealing member toward the first sealing mem-
ber in the axial direction.
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Description

TECHNICAL FIELD

[0001] The present invention relates to sealing devic-
es, each including two sealing members.

BACKGROUND ART

[0002] Oil seals for preventing mixing of two kinds of
sealed liquids have been developed. Such an oil seal is
used, for example, in an automotive vehicle to seal a gap
between a rotational shaft, extending from the engine
side to the transmission side, and a housing for the ro-
tational shaft, and prevents mixing of engine oil and trans-
mission oil or grease.
[0003] For example, Patent Document 1 discloses an
assembly having two oil seals. Each oil seal has a mount-
ed part mounted on the housing and a lip on which the
outer peripheral surface of the rotational shaft slides. Pro-
trusions are formed on each oil seal, such that the pro-
trusions of one oil seal are engaged with the protrusions
of the other oil seal.

BACKGROUND DOCUMENTS

Patent Documents

[0004] Patent Document 1: Japanese Utility Model
Publication No. 61-19241

SUMMARY OF THE INVENTION

[0005] With regard to a sealing device having two seal-
ing members that prevent mixing of two kinds of liquids,
it is preferable that the two sealing members can be han-
dled as a single sealing device as an assembly, and that
the axial interval between the sealing members can be
maintained appropriately.
[0006] Accordingly, the present invention provides a
sealing device that can be handled as a single sealing
device in which two sealing members are combined, and
in which the axial interval between the sealing members
can be maintained appropriately.
[0007] A sealing device according to an aspect of the
present invention is a sealing device for sealing a gap
between a rotational shaft and a housing for the rotational
shaft, and includes: a first sealing member mounted on
the housing, an outer peripheral surface of the rotational
shaft being in slidable contact with the first sealing mem-
ber; and a second sealing member mounted on the hous-
ing, the outer peripheral surface of the rotational shaft
being in slidable contact with the second sealing mem-
ber. The first sealing member includes multiple first hooks
projecting from a surface thereof facing the second seal-
ing member, each first hook including a proximal portion
and a distal portion bent from the proximal portion and
oriented in a radial direction of the sealing device. The

second sealing member includes multiple second hooks
projecting from a surface thereof facing the first sealing
member, each second hook including a proximal portion
and a distal portion bent from the proximal portion and
oriented in a radial direction of the sealing device. The
distal portion of each second hook are hooked on the
distal portion of a first hook for restricting movement of
the second sealing member away from the first sealing
member in an axial direction of the sealing device. The
first sealing member includes multiple first stoppers pro-
jecting from the surface thereof facing the second sealing
member. The second sealing member includes multiple
second stoppers projecting from the surface thereof fac-
ing the first sealing member. A distal portion of each sec-
ond stopper are in contact with a distal portion of a first
stopper for restricting movement of the second sealing
member toward the first sealing member in the axial di-
rection.
[0008] In accordance with this aspect, since the move-
ment toward the direction in which the first sealing mem-
ber and the second sealing member are separated from
each other is restricted by the second hooks being
hooked on the first hooks, the first sealing member and
the second sealing member are difficult to be separated
from each other. Therefore, it is possible to handle the
first sealing member and the second sealing member as
a single sealing device as an assembly, so that for ex-
ample, it will be easy to attach the sealing device to a
desired position between the rotational shaft and the
housing. Furthermore, since the second stoppers are
brought into contact with the first stoppers, the movement
toward the direction in which the first sealing member
and the second sealing member approach each other is
restricted, and it is possible to appropriately maintain the
interval between the first sealing member (and elements
of the first sealing member) and the second sealing mem-
ber (and elements of the second sealing member) in the
axial direction.
[0009] Preferably, the first stoppers and the second
stoppers are less likely to deform than the first hooks and
the second hooks. In this case, the interval between the
first sealing member (and elements of the first sealing
member) and the second sealing member (and elements
of the second sealing member) in the axial direction is
unlikely to be affected by the degree of hooking between
the first hooks and the second hooks and mainly depends
on the degree of deformation of the first stoppers and the
second stoppers. Therefore, it is easy to design the in-
terval appropriately.
[0010] Preferably, when the distal portions of the sec-
ond stoppers are in contact with the distal portions of the
first stoppers, there are clearances between the first
hooks and the second hooks. In this case, the interval
between the first sealing member (and elements of the
first sealing member) and the second sealing member
(and elements of the second sealing member) in the axial
direction is unlikely to be affected by the degree of hook-
ing between the first hooks and the second hooks and
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mainly depends on the degree of deformation of the first
stoppers and the second stoppers. Therefore, it is easy
to design the interval appropriately.
[0011] Preferably, the multiple first hooks are arranged
at intervals in a circumferential direction, whereas the
multiple first stoppers are arranged at intervals in a cir-
cumferential direction, such that clearances between the
first hooks do not overlap clearances between the first
stoppers in radial directions of the sealing device. In such
a sealing device in which the first sealing member and
the second sealing member are combined, it is desirable
to suppress deformation of elements of the first sealing
member and elements of the second sealing member
due to change in atmospheric pressure in the space be-
tween the first sealing member and the second sealing
member. For this reason, it is desirable that air be able
to flow out from the space between the first sealing mem-
ber and the second sealing member to the outside and
be able to flow into the space from the outside due to
change in atmospheric pressure. However, when air
flows into the space from the outside, it is desirable that
foreign matter (for example, dust or muddy water) does
not reach the sealed part between any one of the sealing
members and the rotational shaft. Since the clearances
between the first hooks do not overlap the clearances
between the first stoppers in radial directions, foreign
matter is unlikely to reach the sealed part between any
one of the sealing members and the rotational shaft.
[0012] Preferably, the multiple second hooks are ar-
ranged at intervals in a circumferential direction, whereas
the multiple second stoppers are arranged at intervals in
a circumferential direction, such that clearances between
the second hooks do not overlap with clearances be-
tween the second stoppers in radial directions of the seal-
ing device. In this case, since the clearances between
the second hooks do not overlap with the clearances be-
tween the second stoppers in radial directions of the seal-
ing device, foreign matter is unlikely to reach the sealed
part between any one of the sealing members and the
rotational shaft.
[0013] Preferably, the multiple first hooks are arranged
at equiangular intervals in the circumferential direction,
whereas the multiple second hooks are arranged at equi-
angular intervals in the circumferential direction, such
that the number of the first hooks and the number of the
second hooks are different from each other. In this case,
it is unlikely that the clearances between the first hooks
overlap with the clearances between the second hooks
in the radial directions, and foreign matter is more unlikely
to reach the sealed part between any one of the sealing
members and the rotational shaft.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Fig. 1 is a cross-sectional view showing a seal-
ing device according to an embodiment of the present
invention;

Fig. 2 is a cross-sectional view showing a first sealing
member of the sealing device;
Fig. 3 is a cross-sectional view showing a second
sealing member of the sealing device;
Fig. 4 is a view taken along line IV-IV in Fig. 2;
Fig. 5 is a view taken along line V-V in Fig. 2;
Fig. 6 is a view taken along line VI-VI in Figs. 4 and
5 showing a part of the sealing device; and
Fig. 7 is a view taken along arrows VII-VII in Figs. 4
and 5 showing a part of the sealing device.

DESCRIPTION OF EMBODIMENTS

[0015] Hereinafter, with reference to the accompany-
ing drawings, an embodiment according to the present
invention will be described. It is noted that the drawings
do not necessarily accurately show relative dimensional
ratios of actual products according to the embodiments,
and certain dimensions may be exaggerated.
[0016] A sealing device according to the embodiment
of the present invention is a two-liquid separation type
that prevents mixing of two kinds of liquids. As shown in
Fig. 1, a sealing device 1 according to the embodiment
of the present invention is used for sealing a gap between
a rotational shaft 2 extending from the engine side to the
transmission side and a housing 4 for the rotational shaft
2 in an automotive vehicle. Engine oil (liquid) is present
on the engine side, whereas transmission oil or grease
(liquid) is present on the transmission side. The sealing
device 1 prevents mixing of the engine oil and the trans-
mission oil or grease.
[0017] The rotational shaft 2 has a cylindrical shape
and the sealing device 1 has an annular shape, but only
the left side parts of the rotational shaft 2 and the sealing
device 1 are shown in Fig. 1.
[0018] A shaft hole 6 is formed in the housing 4, and
the rotational shaft 2 is disposed inside the shaft hole 6.
Furthermore, one or more air passages 8 communicating
with the shaft hole 6 are formed in the housing 4.
[0019] The sealing device 1 includes an annular first
sealing member 10 and an annular second sealing mem-
ber 12. The first sealing member 10 and the second seal-
ing member 12 are used in combination. The first sealing
member 10 and the second sealing member 12 are
mounted on the housing 4 in a combined state, so that
the outer peripheral surface of the rotational shaft 2 is in
slidable contact with the first sealing member 10 and the
second sealing member 12. In this embodiment, the first
sealing member 10 and the second sealing member 12
have the same outer diameter and the same width (length
in the axial direction of the rotational shaft 2).
[0020] The first sealing member 10 is located on the
engine side and can be called an engine-side sealing
member. The second sealing member 12 is located on
the transmission side and can be referred to as a trans-
mission-side sealing member.
[0021] The first sealing member 10 has a composite
structure including an elastic ring 14 and a rigid ring 16.
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The elastic ring 14 is made of an elastic material such
as an elastomer. The rigid ring 16 is made of a rigid ma-
terial, such as a metal. The rigid ring 16 is in close contact
with the elastic ring 14 and reinforces the elastic ring 14.
[0022] The first sealing member 10 has an outer cylin-
drical part 18, an inner cylindrical part 19, and a connect-
ing part 20. The inner cylindrical part 19 is located radially
inside the outer cylindrical part 18, whereas the connect-
ing part 20 is a substantially circular plate that connects
the outer cylindrical part 18 with the inner cylindrical part
19.
[0023] The outer cylindrical part 18 is constituted of a
part of the elastic ring 14 and a part of the rigid ring 16
disposed inside thereof. The inner cylindrical part 19 is
constituted of a part of the elastic ring 14, whereas the
connecting part 20 is constituted of a part of the elastic
ring 14 and a part of the rigid ring 16.
[0024] The outer cylindrical part 18 is a mounted part
that is to be mounted on the housing 4. Although the
mounting scheme is not limited, the first sealing member
10 can be fixed to the housing 4, for example, by fitting
(press-fitting) the outer cylindrical part 18 into the shaft
hole 6.
[0025] A dust lip 22 and a seal lip 24 are formed on the
inner cylindrical part 19. The dust lip 22 and the seal lip
24 are brought into contact with the outer peripheral sur-
face of the rotational shaft 2 and elastically deformed.
However, Fig. 1 shows the contours of the dust lip 22
and the seal lip 24 that are not deformed.
[0026] The dust lip 22 is a plate having a truncated
cone shape, and the distal end thereof is in contact with
the outer peripheral surface of the rotational shaft 2. As
the rotational shaft 2 rotates, the outer peripheral surface
of the rotational shaft 2 slides on the distal end of the
dust lip 22. The dust lip 22 impedes or prevents foreign
matter (for example, dust or muddy water) that has
passed from the air passage 8 of the housing 4 through
a space 25 between the first sealing member 10 and the
second sealing member 12 from entering the engine side.
[0027] Although not essential, at least one protrusion
26 is formed on the inner surface of the dust lip 22. Pref-
erably, multiple protrusions 26 are formed on the inner
surface of the dust lip 22 at, for example, equiangular
intervals. When the pressure in a space 27 between the
dust lip 22 and the seal lip 24 decreases, and thus, the
dust lip 22 is excessively elastically deformed and comes
into close contact with the outer peripheral surface of the
rotational shaft 2, the protrusions 26 interposed between
the dust lip 22 and the outer peripheral surface of rota-
tional shaft 2 create one or more gaps between the dust
lip 22 and the seal lip 24. As a result, the space 27 and
the space 25 are temporarily communicated for eliminat-
ing an atmospheric pressure difference that causes the
seal lip 24 to be brought into close contact with the outer
peripheral surface of the rotational shaft 2. In this way,
the protrusions 26 protect the sealing lip 24 from exces-
sive wear.
[0028] The seal lip 24 is a protrusion having a triangular

cross section having two inclined surfaces, and the distal
end thereof is in contact with the outer peripheral surface
of the rotational shaft 2. As the rotational shaft 2 rotates,
the outer peripheral surface of the rotational shaft 2 slides
on the distal end of the seal lip 24. The seal lip 24 sup-
presses leakage of the engine oil from the engine side
to the transmission side.
[0029] Although not essential, a garter spring 28 may
be wound around the inner cylindrical part 19. The garter
spring 28 presses the seal lip 24 inward to increase the
contact pressure of the seal lip 24 against the rotational
shaft 2.
[0030] Although not essential, multiple spiral protru-
sions 30 and 32 are formed on the inclined surface of the
seal lip 24 on the side of the space 27.
[0031] The interspace between the protrusions 30 and
the interspace between the protrusions 32 serve to return
the engine oil from the space 27 to the engine side due
to the relative rotation of the shaft 2 and the housing 4.
In other words, as the shaft 2 and the housing 4 rotate
relative to each other, the interspace between the pro-
trusions 30 and the interspace between the protrusions
32 perform a pumping action that moves the engine oil
from the space 27 to the engine side. The protrusions 30
are adapted to the normal rotation direction, and the inter-
space between the protrusions 30 returns the engine oil
from the space 27 to the engine side during the relative
normal rotation of the shaft 2 and the housing 4. On the
other hand, the protrusions 32 are adapted to the reverse
rotation direction opposite to the normal rotation direc-
tion, and when the shaft 2 and the housing 4 are rotated
in the reverse direction, the interspace between the pro-
trusions 32 returns the engine oil from the space 27 to
the engine side.
[0032] The connecting part 20 is constituted of a part
of the elastic ring 14 and a part of the rigid ring 16. In the
connecting part 20, the part of the elastic ring 14 is dis-
posed closer to the second sealing member 12 than the
part of the rigid ring 16. One side of the connecting part
20 closer to the second sealing member 12 has two flat
surfaces 34 and 36 that are perpendicular to the axial
direction of the rotational shaft 2 and are parallel to each
other. The flat surfaces 34 and 36 face the second sealing
member 12. The radial inner flat surface 34 is farther from
the second sealing member 12 than the radially outer flat
surface 36. That is, the flat surface 34 is recessed from
the flat surface 36.
[0033] As shown in Fig. 1, and in Figs. 2 and 4 showing
only the first sealing member 10, multiple first hooks 38
protrude from the flat surface 34 facing the second seal-
ing member 12. Each first hook 38 has a proximal portion
38A protruding from the flat surface 34 and a distal portion
38B bent from the proximal portion 38A and oriented in-
ward in a radial direction. As shown in Fig. 4, the multiple
first hooks 38 have an arcuate outline and are arranged
on the same circle at equiangular intervals in the circum-
ferential direction. The multiple first hooks 38 have the
same shape and the same dimensions as one another.
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Clearances 39 are provided between adjacent first hooks
38, and portions corresponding to the clearance 39 are
flush with the flat surface 34. In this embodiment, five
first hooks 38 are formed, and five clearances 39 are
provided.
[0034] Although not essential, a circular circumferen-
tial groove 35 is formed on the flat surface 34. The cir-
cumferential groove 35 is located more on the radially
inner side than the first hooks 38.
[0035] Multiple first stoppers 40 protrude from the flat
surface 36 facing the second sealing member 12. Each
first stopper 40 is a flat plate, has an arcuate outline, and
is arranged on the same circle at equiangular intervals
in the circumferential direction. The multiple first stoppers
40 have the same shape and the same dimensions as
one another. Clearances 41 are provided between adja-
cent first stoppers 40, and portions corresponding to the
clearances 41 are flush with the flat surface 36. In this
embodiment, two first stoppers 40 are formed, and two
clearances 41 are provided.
[0036] As shown in Fig. 2, the distal portions of the first
stoppers 40 are flat surfaces perpendicular to the axial
direction of the rotation shaft 2 and parallel to the flat
surfaces 34 and 36, and the distal portions of the multiple
first stoppers 40 are flush with each other.
[0037] As shown in Fig. 1, the second sealing member
12 is of a composite structure having an elastic ring 44
and a rigid ring 46. The elastic ring 44 is made of an
elastic material such as an elastomer. The rigid ring 46
is made of a rigid material, such as a metal. The rigid ring
46 is in close contact with the elastic ring 44 and rein-
forces the elastic ring 44.
[0038] The second sealing member 12 has an outer
cylindrical part 48, an inner cylindrical part 49, and a con-
necting part 50. The inner cylindrical part 49 is located
radially inside the outer cylindrical part 48, whereas the
connecting part 50 is a substantially circular plate, and
connects the outer cylindrical part 48 with the inner cy-
lindrical part 49.
[0039] The outer cylindrical part 48 is constituted of a
part of the elastic ring 44 and a part of the rigid ring 46
disposed inside thereof. The inner cylindrical part 49 is
constituted of a part of the elastic ring 44, whereas the
connecting part 50 is constituted of a part of the elastic
ring 44 and a part of the rigid ring 46.
[0040] The outer cylindrical part 48 is a mounted part
that is to be mounted on the housing 4. Although the
mounting scheme is not limited, the second sealing mem-
ber 12 can be fixed to the housing 4, for example, by
fitting (press-fitting) the outer cylindrical part 48 into the
shaft hole 6.
[0041] A dust lip 52 and a seal lip 54 are formed on the
inner cylindrical part 49. The dust lip 52 and the seal lip
54 are brought into contact with the outer peripheral sur-
face of the rotational shaft 2 and are elastically deformed.
However, Fig. 1 shows the contours of the dust lip 52
and seal lip 54 that are not deformed.
[0042] The dust lip 52 is a plate having a truncated

cone shape, and the distal end thereof is in contact with
the outer peripheral surface of the rotational shaft 2. As
the rotational shaft 2 rotates, the outer peripheral surface
of the rotational shaft 2 slides on the distal end of the
dust lip 52. The dust lip 52 impedes or prevents foreign
matter that has passed from the air passage 8 of the
housing 4 through the space 25 between the first sealing
member 10 and the second sealing member 12 from en-
tering the transmission side.
[0043] Although not essential, at least one protrusion
56 is formed on the inner surface of the dust lip 52. Pref-
erably, multiple protrusions 56 are formed on the inner
surface of the dust lip 52 at, for example, equiangular
intervals. When the pressure in a space 57 between the
dust lip 52 and the seal lip 54 decreases, and thus, the
dust lip 52 is excessively elastically deformed and comes
into close contact with the outer peripheral surface of the
rotational shaft 2, the protrusions 56 interposed between
the dust lip 52 and the outer peripheral surface of the
rotational shaft 2 create one or more gaps between the
dust lip 52 and the seal lip 54. As a result, the space 57
and the space 25 are temporarily communicated for elim-
inating an atmospheric pressure difference that causes
the seal lip 54 to be brought into close contact with the
outer peripheral surface of the rotational shaft 2. In this
way, the protrusions 56 protect the seal lip 54 from ex-
cessive wear.
[0044] The seal lip 54 is a protrusion having a triangular
cross section having two inclined surfaces, and the distal
end thereof is in contact with the outer peripheral surface
of the rotational shaft 2. As the rotational shaft 2 rotates,
the outer peripheral surface of the rotational shaft 2 slides
on the distal end of the seal lip 54. The seal lip 54 sup-
presses leakage of the transmission oil or grease from
the transmission side to the engine side.
[0045] Although not essential, a garter spring 58 may
be wound around the inner cylindrical part 49. The garter
spring 58 presses the seal lip 54 inward to increase the
contact pressure of the seal lip 54 against the rotational
shaft 2.
[0046] Although not essential, multiple spiral protru-
sions 60 and 62 are formed on the inclined surface of the
seal lip 54 on the side of the space 57.
[0047] The interspace between the protrusions 60 and
the interspace between the protrusions 62 serve to return
the transmission oil or grease from the space 57 to the
transmission side due to the relative rotation of the shaft
2 and the housing 4. In other words, as the shaft 2 and
the housing 4 rotate relative to each other, the interspace
between the protrusions 60 and the interspace between
the protrusions 62 perform a pumping action that moves
the transmission oil or grease from the space 57 to the
transmission side. The protrusions 62 are adapted to the
normal rotation direction, and the interspace between the
protrusions 62 returns the transmission oil or grease from
the space 57 to the transmission side during the relative
normal rotation of the shaft 2 and the housing 4. On the
other hand, the protrusions 60 are adapted to the reverse
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rotation direction opposite to the normal rotation direc-
tion, and when the shaft 2 and the housing 4 are rotated
in the reverse direction, the interspace between the pro-
trusions 60 returns the transmission oil or grease from
the space 57 to the transmission side.
[0048] The connecting part 50 is constituted of a part
of the elastic ring 44 and a part of the rigid ring 46. In the
connecting part 50, the part of the elastic ring 44 is dis-
posed closer to the first sealing member 10 than the part
of the rigid ring 46. One side of the connecting part 50
closer to the first sealing member 10 has two flat surfaces
64 and 66 that are perpendicular to the axial direction of
the rotational shaft 2 and are parallel to each other. The
flat surfaces 64 and 66 face the first sealing member 10.
The radial inner flat surface 64 is farther from the first
sealing member 10 than the radially outer flat surface 66.
That is, the flat surface 64 is recessed from the flat surface
66.
[0049] As shown in Fig. 1, and in Fig. 3 and 5 showing
only the second sealing member 12, multiple second
hooks 68 protrude from the flat surface 64 facing the first
sealing member 10. Each second hook 68 has a proximal
portion 68A protruding from the flat surface 64 and a distal
portion 68B bent from the proximal portion 68A and ori-
ented outward in a radial direction. As shown in Fig. 5,
the multiple second hooks 68 have an arcuate outline
and are arranged on the same circle at equiangular in-
tervals in the circumferential direction. The multiple sec-
ond hooks 68 have the same shape and the same di-
mensions as one another. Clearances 69 are provided
between adjacent second hooks 68, and portions corre-
sponding to the clearances 69 are flush with the flat sur-
face 64. In this embodiment, three second hooks 68 are
formed, and three clearances 69 are provided.
[0050] Although not essential, a circular circumferen-
tial groove 65 is formed on the flat surface 64. The cir-
cumferential groove 65 is located more on the radially
outer side than the second hooks 68.
[0051] Multiple second stoppers 70 protrude from the
flat surface 66 facing the first sealing member 10. Each
second stopper 70 is a flat plate, has an arcuate outline,
and is arranged on the same circle at equiangular inter-
vals in the circumferential direction. The multiple second
stoppers 70 have the same shape and the same dimen-
sions as one another. Clearances 71 are provided be-
tween adjacent second stoppers 70, and portions corre-
sponding to the clearances 71 are flush with the flat sur-
face 66. In this embodiment, two second stoppers 70 are
formed, and two clearances 71 are provided.
[0052] As shown in Fig. 3, the distal portions of each
of the second stoppers 70 are flat surfaces perpendicular
to the axial direction of the rotation shaft 2 and parallel
to the flat surfaces 64 and 66, and the distal portions of
the multiple second stoppers 70 are flush with each other.
[0053] As shown in Fig. 1, the distal portions 68B of
the second hooks 68 are hooked on the distal portions
38B of the first hook 38, thereby restricting the movement
toward the direction in which the first sealing member 10

and the second sealing member 12 are separated from
each other. Thus, once the first sealing member 10 and
the second sealing member 12 are combined with each
other, the first sealing member 10 and the second sealing
member 12 are difficult to separate from each other.
Therefore, it is possible to handle the first sealing member
10 and the second sealing member 12 as a single sealing
device 1 as an assembly, so that, for example, it is easy
to attach the sealing device 1 to a desired position be-
tween the rotational shaft 2 and the housing 4. For ex-
ample, the step of press-fitting the outer cylindrical part
18 into the shaft hole 6 and the step of press-fitting the
outer cylindrical part 48 into the shaft hole 6 can be per-
formed in one step. Since the hooks 38 and 68 are made
of an elastic material, they can be easily hooked on each
other.
[0054] Furthermore, the flat distal portions of the mul-
tiple second stoppers 70 are brought into contact with
the flat distal portions of the multiple first stoppers 40,
thereby restricting the movement toward the direction in
which the first sealing member 10 and the second sealing
member 12 approach each other. It is possible to appro-
priately maintain the interval between the first sealing
member 10 (and the dust lip 22 and the seal lip 24 that
are elements of the first sealing member 10) and the sec-
ond sealing member 12 (and the dust lip 52 and the seal-
ing lip 54 that are elements of the second sealing member
12) in the axial direction of the sealing device 1. In other
words, the stoppers 40 and 70 are used as positioning
means for the first sealing member 10 and the second
sealing member 12 relative to each other.
[0055] In this embodiment, the first stoppers 40 and
the second stoppers 70 are less likely to deform than the
first hooks 38 and the second hooks 68. Specifically, the
width of each of the stoppers 40 and 70 (length in radial
directions of the sealing device 1) is greater than the width
of each of the proximal portions 38A and 68A of the hooks
38 and 68 (length in radial directions of the sealing device
1). The length of each of the stoppers 40 and 70 in the
circumferential direction is also greater than the length
of each of the hooks 38 and 68. Furthermore, the height
of each of the stoppers 40 and 70 (length in the axial
direction of the sealing device 1) is less than the height
of each of the hooks 38 and 68 (length in the axial direc-
tion of the sealing device 1).
[0056] Since the stoppers 40 and 70 are less likely to
deform than the hooks 38 and 68, the interval between
the first sealing member 10 (and elements of the first
sealing member 10) and the second sealing member 12
(and elements of the second sealing member 12) in the
axial direction is unlikely to be affected by the degree of
hooking between the first hooks 38 and the second hooks
68 and mainly depends on the degree of deformation of
the first stoppers 40 and the second stoppers 70. There-
fore, it is easy to design the interval between the sealing
members 10 and 12 appropriately.
[0057] In this embodiment, as shown in Fig. 1, when
the distal portions of the second stoppers 70 are in con-
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tact with the distal portions of the first stoppers 40, there
are clearances between the first hooks 38 and the second
hooks 68, between each first hook 38 and the flat surface
64 of the second sealing member 12, and between each
second hook 68 and the flat surface 34 of the first sealing
member 10. In other words, when the distal portions of
the second stoppers 70 are in contact with the distal por-
tions of the first stoppers 40, the first hooks 38 are not in
contact with the second sealing member 12, and the sec-
ond hook 68 are not also in contact with the first sealing
member 10.
[0058] Thus, the interval between the first sealing
member 10 (and elements of the first sealing member
10) and the second sealing member 12 (and elements
of the second sealing member 12) in the axial direction
is unlikely to be affected by the degree of hooking be-
tween the first hooks 38 and the second hooks 68 and
mainly depends on the degree of deformation of the first
stoppers 40 and the second stoppers 70. Therefore, it is
easy to design the interval between the sealing members
10 and 12 appropriately.
[0059] In such a sealing device 1 in which the sealing
members 10 and 12 are combined, it is desirable to sup-
press deformation of elements of the first sealing member
10 (the dust lip 22 and the seal lip 24) and elements of
the second sealing member 12 (the dust lip 52 and the
seal lip 54) due to change in atmospheric pressure in the
space 25 between the sealing members 10 and 12. For
this reason, it is desirable that air be able to flow out from
the space 25 to the outside and be able to flow into the
space 25 from the outside due to change in atmospheric
pressure in the space 25. For this purpose, one or more
air passages 8, which communicate with the space 25,
are formed in the housing 4.
[0060] However, when air flows into the space 25 from
the outside and advances radially inward, it is desirable
that foreign matter not reach the sealed part between
any one of the sealing members 10 and 12 and the ro-
tational shaft 2. This is because if foreign matter intrudes
between any one of the lips and the rotational shaft 2, it
is likely that sealed liquid may leak out.
[0061] Accordingly, as shown in Fig. 4, in the first seal-
ing member 10, the clearances 39 between the first hooks
38 are arranged such that the clearances 39 do not over-
lap with the clearance 41 between the first stoppers 40
in radial directions, so that foreign matter is unlikely to
reach the sealed part between any one of the sealing
members 10 and 12 and the rotational shaft 2. In addition,
as shown in Fig. 5, in the second sealing member 12,
the clearances 69 between the second hooks 68 are ar-
ranged such that the clearances 69 do not overlap with
the clearances 71 between the second stoppers 70 in
radial directions, so that foreign matter is unlikely to reach
the sealed part between any one of the sealing members
10 and 12 and the rotational shaft 2.
[0062] In Figs. 4 and 5, multiple arrows schematically
indicate paths through which inflow air from the air pas-
sage 8 travels radially inward. As shown in the figures,

bent paths produced by the hooks and the stoppers are
provided. It will be understood that foreign matter is un-
likely to reach the sealed part between any one of the
sealing members 10 and 12 and the rotational shaft 2.
[0063] In this embodiment, the number of the first
hooks 38 and the number of the second hooks 68 are
different. The number of the first hooks 38 is five, whereas
the number of the second hooks 68 is three. Therefore,
it is unlikely that the clearances 39 between the first hooks
38 overlap with the clearances 69 between the second
hooks 68 in the radial directions, and foreign matter is
more unlikely to reach the sealed part between any one
of the sealing members 10 and 12 and the rotational shaft
2.
[0064] Fig. 6 is a view of the combined sealing mem-
bers 10 and 12 taken along line VI-VI in Figs. 4 and 5.
Fig. 7 is a view of the combined sealing members 10 and
12 taken along line VII-VII in Figs. 4 and 5. In Figs. 6 and
7, the oblique lines extending from the upper left to the
lower right represent the areas of the first hooks 38,
whereas the oblique lines extending from the upper right
to the lower left represent the areas of the second hooks
68.
[0065] As shown in Figs. 6 and 7, there is a region
where the clearance 39 between the first hooks 38 over-
laps with the clearance 69 between the second hooks 68
(region without hatching), but there are also regions
where the clearances 39 between the first hooks 38 do
not overlap with the clearances 69 between the second
hooks 68 (regions having only one type of diagonal lines).
Thus, since the number of the first hooks 38 arranged at
equiangular intervals is different from the number of the
second hooks 68 arranged at equiangular intervals, the
possibility that the clearances 39 overlap with the clear-
ances 69 in radial directions is low.
[0066] Although an embodiment of the present inven-
tion has been described, the foregoing description is not
intended to limit the present invention, and various mod-
ifications including omission, addition, and substitution
of structural elements may be made within the scope of
the present invention.
[0067] For example, in the above-described embodi-
ment, the dust lips 22 and 52 are provided on the sealing
members 10 and 12, respectively, but the dust lips 22
and 52 are not absolutely necessary.
[0068] In the above-described embodiment, the first
sealing member 10 and the second sealing member 12
have the same outer diameter and the same width, and
have the same lips 22, 52, 24, and 54. However, the first
sealing member 10 and the second sealing member 12
may have different dimensions and may have lips of dif-
ferent sizes.
[0069] In the above-described embodiment, the first
hooks 38 of the first sealing member 10 are located ra-
dially outside the second hook 68 of the second sealing
member 12, but the first hook 38 may be located radially
inside the second hooks 68.
[0070] In the above-described embodiment, the first
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sealing member 10 is disposed on the engine side and
the second sealing member 12 is disposed on the trans-
mission side, but the reverse arrangement may be em-
ployed.
[0071] In the above-described embodiment, the
number of the first hooks 38 is five, whereas the number
of the second hooks 68 is three. However, the number
of the first hooks 38 is not limited, and the number of the
second hooks 68 is not limited. The number of first hooks
38 may be the same as the number of second hooks 68.
[0072] In the above-described embodiment, the
number of the first stoppers 40 is two, whereas the
number of the second stoppers 70 is also two. However,
the number of the first stoppers 40 is not limited, and the
number of the second stoppers 70 is not limited. The
number of first stoppers 40 may be the same as the
number of first hooks 38. The number of second stoppers
70 may also be the same as the number of second hooks
68.
[0073] In the above-described embodiment, the first
hooks 38 are arranged at equiangular intervals, and the
second hooks 68 are arranged at equiangular intervals.
The first stoppers 40 are arranged at equiangular inter-
vals, and the second stoppers 70 are arranged at equi-
angular intervals. However, they do not necessarily have
to be arranged at equiangular intervals. It is also possible
to prevent the clearances 39 from overlapping the clear-
ances 69 at all by changing the numbers and intervals
of the hooks.
[0074] In the above-described embodiment, the flat
distal portions of the multiple first stoppers 40 are flush
with each other, whereas the flat distal portions of the
multiple second stoppers 70 are flush with each other.
However, the flat distal portions of the multiple first stop-
pers 40 may have a step, and the flat distal portions of
the multiple second stoppers 70 may also have a step.
The distal portions of the stoppers 40 and 70 may be
inclined surfaces.
[0075] In the above-described embodiment, the seal-
ing device 1 is used for sealing a gap between the rota-
tional shaft 2 extending from the engine side to the trans-
mission side and the housing 4 for the rotational shaft 2
in an automotive vehicle, for preventing mixing of the
engine oil with the transmission oil or grease. However,
the use of the sealing device according to the present
invention is not limited to the embodiment, and the seal-
ing device according to the present invention may be
widely used in order to prevent mixing of two kinds of
sealed liquids. For example, the sealing device according
to the present invention may be used for the purpose of
preventing mixing of water and oil.

REFERENCE SYMBOLS

[0076]

1: Sealing Device
2: Rotational Shaft

4: Housing
6: Shaft Hole
8: Air Passage
10: First Sealing Member
12: Second Sealing Member
14, 44: Elastic Ring
16, 46: Rigid Ring
22, 52: Dust Lip
24, 54: Seal Lip
25: Space
27, 57: Space
34, 36, 64, 66: Flat Surface
38: First Hook
68: Second Hook
38A, 68A: Proximal Portion
38B, 68B: Distal Portion
39, 69: Clearance
40: First Stopper
70: Second Stopper
41, 71: Clearance

Claims

1. A sealing device for sealing a gap between a rota-
tional shaft and a housing for the rotational shaft,
including:

a first sealing member mounted on the housing,
an outer peripheral surface of the rotational shaft
being in slidable contact with the first sealing
member; and
a second sealing member mounted on the hous-
ing, the outer peripheral surface of the rotational
shaft being in slidable contact with the second
sealing member,
the first sealing member comprising multiple first
hooks projecting from a surface thereof facing
the second sealing member, each first hook
comprising a proximal portion and a distal por-
tion bent from the proximal portion and oriented
in a radial direction of the sealing device,
the second sealing member comprising multiple
second hooks projecting from a surface thereof
facing the first sealing member, each second
hook comprising a proximal portion and a distal
portion bent from the proximal portion and ori-
ented in a radial direction of the sealing device,
the distal portion of each second hook being
hooked on the distal portion of a first hook for
restricting movement of the second sealing
member away from the first sealing member in
an axial direction of the sealing device,
the first sealing member comprising multiple first
stoppers projecting from the surface thereof fac-
ing the second sealing member,
the second sealing member comprising multiple
second stoppers projecting from the surface
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thereof facing the first sealing member,
a distal portion of each second stopper being in
contact with a distal portion of a first stopper for
restricting movement of the second sealing
member toward the first sealing member in the
axial direction.

2. The sealing device according to claim 1, wherein the
first stoppers and the second stoppers are less likely
to deform than the first hooks and the second hooks.

3. The sealing device according to claim 1 or 2, wherein
when the distal portions of the second stoppers are
in contact with the distal portions of the first stoppers,
there are clearances between the first hooks and the
second hooks.

4. The sealing device according to any one of claims
1-3, wherein the multiple first hooks are arranged at
intervals in a circumferential direction, the multiple
first stoppers being arranged at intervals in a circum-
ferential direction,
clearances between the first hooks not overlapping
with clearances between the first stoppers in radial
directions of the sealing device.

5. The sealing device according to any one of claims
1-4, wherein the multiple second hooks are arranged
at intervals in a circumferential direction, the multiple
second stoppers being arranged at intervals in a cir-
cumferential direction,
clearances between the second hooks not overlap-
ping with clearances between the second stoppers
in radial directions of the sealing device.

6. The sealing device according to claim 4 or 5, wherein
the multiple first hooks are arranged at equiangular
intervals in the circumferential direction, the multiple
second hooks being arranged at equiangular inter-
vals in the circumferential direction, the number of
the first hooks and the number of the second hooks
being different from each other.
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