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157] ABSTRACT

A seal (16) is positioned to prevent entry of foreign
matter through an annular opening (26) between first
and second members (12,14). The first and second mem-
bers (12,14) are, for example, a stationary backing plate
(20) and a rotatable hub (22) of a brake assembly (24) or
a rotatable shaft and associated housing element. For-
eign matter passing between the backing plate (20) and
the hub (22), for example, can enter an associated brake
drum (30) and interfere with effectiveness of the brake
assembly (24). Apparatus (72) connects the seal (16) to
the backing plate (20). The seal (16) has first and second
legs (38,40) each having a sealing surface (58,60). The
sealing [surface] surfaces (58,60) contact a face (68)
and outer surface (66) of the hub (22), respectively, to
substantially block passage of foreign matter to the
brake drum (30).

22 Claims, 3 Drawing Figures
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BRAKE DRUM SEAL WITH DUAL ELASTOMERIC
LEGS

Matter enclosed in heavy brackets [ § appears in the 5
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

DESCRIPTION 10

1. Technical Field

The invention relates to a seal and a seal assembly In
which the seal is positioned at a location sufficient for
sealing an annular opening between first and second
members rotatable one relative to the other. More par-
ticularly, the invention relates to a seal having first and
second legs each having a sealing surface in contact
with a respective one of a face and an outer surface of
the second member.

2. Background Art

In the use of first and second members rotatable one
relative to the other, it is desirable to seal an annular
opening between the members to prevent passage of
foreign matter through said annular opening. Accord- ,,
ing to the present invention, a seal is used to block
passage of foreign matter between the first and second
member.

U.S. Pat. No. 3,998,297 which issued on Dec. 21,
1976, to Aono shows a brake assembly having a backing
plate and cover plate connected thereto which form a
labyrinth barrier to material passing between the back-
ing plate and an associated brake drum. U.S. Pat. Nos.
3,533,491 and 3,463,273 which issued to Svenson &
Morrison on Oct. 13, 1970, and Aug. 26, 1969, respec-
tively, show similar embodiments of barriers on brake
assemblies.

U.S. Pat. No. 4,043,620 which issued to Otto on Aug.
23, 1977, shows embodiments of seals used to seal an
annular opening between a shaft and bearing supported
housing. U.S. Pat. No. 3,687,464 which issued on Aug.
29, 1972, to Jackson et al shows an embodiment of a seal
used to seal between surfaces of a shaft and related
nerpendicular abutment.

For example, in a lift truck, a brake assembly gener-
ally has a backing plate connected to an axle housing. A
wheel of the lift truck mounts to a hub which is rotat-
ably connected to an axle tube. The hub includes a
brake drum portion. Brake shoes controllably ride
against the brake drum portion to slow or stop rotation
of the wheel relative to the axle tube. The backing plate
is provided to prevent foreign matter from entering the
drum which can interfere with the operation of brake
shoes against the rotating hub. However, because of
relative rotation between the backing plate and hub, an 55
“annular opening” is necessarily maintained between
said hub and backing plate. During operation of the
vehicle, dirt, rock, or water for example, can enter
through the annular opening and interfere with brake
operation.

Heretofore, metal plates have been connected to one
of the backing plate and hub and angularly extended
over the other of said members to form a baffle or laby-
rinth against entry of the foreign matter. This type of
solution, however, does not create a positive seal be- 65
tween the two surfaces and dirt and water can still enter
the brake assembly, especially in the harsh environment
of a work vehicle such as a lift truck.
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Therefore, it is desirable to provide a seal and seal
assembly which provides a positive seal between the
surfaces of two members rotatable one relative to the
other, such as the backing plate and hub, to substantially

block entry of foreign matter therebetween.

DISCLOSURE OF INVENTION

In one aspect of the present invention, a seal has a
body and first and second legs. The first leg has a seal-
ing surface and is connected to the body and extends
outwardly from a first side of the body. The second leg
has a sealing surface and is connected to the body and
extends outwardly from the first side of the body. The
sealing surfaces are oriented generally perpendicular
one relative to the other.

In another aspect of the present invention, a seal
assembly has first and second members and a body and
first and second legs. The second member has an outer
surface and a face extending from said outer surface.
The first and second members are rotatable one relative
to another. The first leg has a sealing surface in sealing,
slideable contact with the face of the second member.
The second leg has a sealing surface in sealing, slidable
contact with the second member radially at the outer
surface of said second member. Means is provided for
sealably connecting said body to the first member.

The first and second members are, for example, a
backing plate and hub of a braking assembly, respec-
tively. During rotation of the hub for driving an associ-
ated work vehicle, foreign matter can pass between the
hub and backing plate and interfere with operation of
brake shoes and a brake drum located within the hub.
The seal is connected to the backing plate and the seal-
ing surface of the first and second legs slideably contact
the hub to seal an opening between the hub and backing
plate for substantially blocking entry of interfering for-
eign matter to the brake drum.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a diagrammatic cross-sectional view show-
ing an embodiment of the seal assembly of the present
invention on a brake assembly;

FIG. 2 is a diagrammatic enlarged cross-sectional
view of a portion of the embodiment of FIG. 1; and

FIG. 3 is a diagrammatic cross sectional view of an
embodiment of the seal of the present invention re-
moved from the seal assembly shown in FIGS. 1 and 2.

BEST MODE FOR CARRYING OUT THE
INVENTION

Referring to FIGS. 1 and 2, a seal assembly 10 in-
cludes first and second members 12,14 and a seal 16.
The first and second members 12,14 are shown, for
example, as a backing plate 20 and a hub 22 of a brake
assembly 24, respectively. The hub 22 and backing plate
20 are rotatable one relative to the other and define an
annular opening 26 between the hub 22 and the backing
plate 20, as is best seen in FIG. 2.

As is shown in FIG. 1, the hub 22 rotates relative to
the backing plate 20. The backing plate 20 is connected
to an axle tube 32 which is fixed to an associated work
vehicle (not shown). The hub 22 includes a brake drum
portion 30 against which brake shoes 33 are controlla-
bly operable to slow or stop rotation of the hub 22
relative to the backing plate 20. First means 28 is pro-
vided for supporting said hub 22 and backing plate 20 in
rotation one relative to the other. Said first means 28 is
shown, for example, as a bearing 31 positioned between



Re. 31,314

3

the hub 22 and the tube 32. The bearing 31 supports the
hub 22 relative to the backing plate 20 through the axle
tube 32. Such brake assembly construction is well
known in the art. The seal 16, as hereafter described, is
positioned at a location sufficient for blocking passage
of foreign matter through the annular opening 26 to
maintain satisfactory operation of the brake assembly
24.

Referring particularly to FIG. 3, the seal 16 has a
body 36 and first and second legs 38,40. The body 36
has first, second, third and fourth sides 42,44,46,48 and
first and second end portions 50,52. The first leg 38 is
connected to the first end portion 50 of the body 36 and
extends outwardly from said first side 42, The second
leg 40 has first and second end portions 54,56 and is
connected at the first end portion 54 to the second end
portion 52 of the body 36. Said leg 40 extends out-
wardly from the first side 42, preferably generally paral-
lel to said first leg 38. It is also desirable that said first
and second legs 38,40 extend outwardly generally per-

pendicular from the first side 42 and that said second leg

40 extend a greater distance outwardly from said first
side 42 than said first leg 38 extends from the first side
42. Said body 36 and legs 38,40 are preferably of uni-
tary, elastomeric construction.

Each of said legs 38,40 has a sealing surface 58,60
which is contactable with the hub 22 in the installed
position of the seal 16 in order to “seal’ against said hub
22. The sealing surface 58 of the first leg 38 is positioned

10
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on a first end 62 of said leg 38. The sealing surface 60 of 30

the second leg 40 1s positioned on the second end por-
tion 56 of the leg 40. Preferably, said second end portion
56 has a lip 64 extending generally inwardly from said
second end portion 56 in a direction D toward the first
end portion 50 of the body 36. The sealing surface 60 is
positioned on said lip 64. With reference to the seal 16
itself, the sealing surfaces 58,60 are oriented generally
perpendicularly one relative to the other. In other
words, planes 58',60° defined by said sealing surfaces
58,60, respectively, intersect at generally right angles.
Said sealing surfaces $8,60 are shown substantially per-
pendicular one relative to the other as may be desirable.

Referring now to the seal assembly 10, the hub 22 has
an outer surface 66, a face 68 and a central axis 70. The
outer surface 66 1s positioned generally along the axis 70
which is the axis of rotation of the rotatable hub 22. The
face 68 extends from said outer surface 66 in a direction
toward the central axis 70 to the inner surface 34 of the
hub 22. It should be understood that the backing plate
20 can be rotatable without departing from the inven-
tion.

In the installed position of the seal 16 in the seal as-
sembly 10, the body 36 i1s positioned adjacent and about
the annular opening 26. Second means 72 hereinafter
described is provided for sealably connecting the body
36 to the backing plate 20 for so positioning said body
36. The sealing surfaces 58,60 of the first and second
legs 38,40 are in sealing, slidable contact with the face
68 and outer surface 66 of the hub 22, respectively.
According to the present invention, the sealing surface
60 of the second leg 40 contacts said hub 22 radially
relative to the central axis 70 at the outer surface 66. In
other words, a line 74 passing substantially perpendicu-
larly through the sealing surface 60 is also substantially
perpendicular to said central axis 70 (FIG. 1). It is pref-
erable, but not necessary in the seal assembly 10 that
said sealing surfaces 58,60 be oriented generally perpen-
dicular or substantially perpendicular one relative to the
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other as was described with respect to the individual
seal 16. It 1s desirable that said sealing surfaces 58,60
urge against the face 68 and outer surface 66 of the hub
22, respectively, to promote initial seating of the seal 16
and continued sealing despite wear on the sealing sur-
faces 58,60.

In the preferred embodiment, the face 68 of the hub
22 has an annular opening 76 having sidewalls 78 and a
bottom surface 80. The first leg 38 of the seal 16 extends
into said opening 76 preferably at a location spaced
from the sidewalls 78 of said opening 76. The sealing
surface 58 of the first leg 38 slidably contacts said face
68 of the hub 22 at the bottom surface 80 of said annular
opening 76. In other words, said first leg [44] 38 forms
a labyrinth type seal relative to said hub 22.

On the seal 16, the first and second legs extend out-
wardly from the first side [46] 42 of the body [42] 36
to define a generally U-shaped opening 82 with the
body 36 of said seal 16. In position in the seal assembly
10, the seal 16 forms a first annular chamber 84 with said
hub 22 owing to the configuration of said opening [74]}
82. The chamber 84 is defined by the face 68 and outer
surface 66 of the hub 22, the first and second legs 38,40
and a first portion 86 of the first side 42 of the body 36
extending between said first and second legs 38,40. Said
first portion 86 extends angularly from and relative to
sald second leg 40 to form an angle A; with a side 88 of
the second leg 40. As is shown, the first portion 86

extends angularly from said second leg 40 to a point
about midway between the first and second legs 38,40

and generally perpendicularly to said first and second
legs 38,40 from said midway point to the first leg 38.

The installed seal 16 forms a second annular chamber
90 with the hub 22 and backing plate 20. Said chamber
90 is defined by said hub 22 and backing plate 20, the
second means 72, the first leg 38 and an arm portion 92
of the body 36. The second annular chamber 90 is in
communication with the annular opening 26 between
the hub 22 and backing plate 20. On the seal 16, the arm
portion 92 of the body 36 extends at substantially right
angles to the first leg 38 in a direction D3 from said first
and second legs 38,40. Said arm portion 92 defines the
second side 44 of the body 36 oriented generally parallel
to the first leg 38 and second portion 94 of the first side
42 of the body 36.

The seal 16 has a fastening element 96 having first and
second portions 98,100. The second means 72 for seal-
ably connecting said seal 16 to the backing plate 20
includes a mounting element 102 removably connect-

able to said fastening element 96 and the backing plate
20. In the seal assembly 10, said mounting element 102

is positioned about and connected to the backing plate
20 by cap screws, rivets 104 or the like to act as a shield
preventing entry of foreign matter between the seal 16
and backing plate 20 and protecting the seal 16 from
damage. First and second shield portions 106,108 of said
mounting element 102 protect the third side 46 of the
body 36, and the fourth side 48 of the body 36 and the
second leg 40, respectively.

The first portion 98 of the fastening element 96 is
connected to the body 36 of the seal 16. Preferably, said
first portion 98 is an annular ring 110 positioned in or
molded into and positioned along said body 36. The
second portion 100 of the fastening element 96, shown
as a plurality of flanges 112, extends outwardly from the
third side 46 of the body 36 and 1s removably connected
to the mounting element 102. The flanges 112 each
extend through one of a plurality of openings 114 in the
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mounting element 102. A plurality of nuts 116 each

threadably engage one of the flanges 112 to connect the
fastening and mounting elements 96,102. The first por-
tion 98 of the fastening element 96 can also be, for exam-
ple, individual anchors molded into the body 36 and
connected to respective flanges 112. In position on the
seal assembly 10, the mounting element 102 extends
from contact with an outer surface 118 of the backing
plate 20 into contact at the first shield portion 106 with
the third side 46 of the body 36 to sealably connect the
seal 16 to the backing plate 20. The second shield por-
tion 108 extends at generally right angles to the first
shield portion 106 along and adjacent the second leg 40.

It should be understood that the seal 16 and seal as-
sembly 10 can be of other configurations as is known in
the art without departing from the invention.

INDUSTRIAL APPLICABILITY

In the use of the seal 16 in the seal assembly 10, the
hub 22 rotates relative to the backing plate 20. The
sealing surfaces 58,60 “‘seal” against the hub 22 to sub-
stantially block entry of foreign material through the
annular opening [76] 26 into the brake shoes [30] 33
and drum [26] 30. The seal 16 is preferably of abrasion
resistant rubber to withstand the working environment
of, for example, a work vehicle (not shown) associated
with the brake assembly 24.

Installation of the seal 16 is done with the hub 22
removed. The mounting element 102 is first connected
to the backing plate 20. The seal 16 is passed over the
brake shoes 33 and the flanges 112 inserted in the re-
spective openings 114 in the mounting element 102. The
nuts 116 are partially threadably engaged on the flanges
112 to loosely secure the seal 16 to the mounting ele-
ment 102

Prior to tightening the nuts 116, the hub 22 is
mounted on the brake drum 30 and directed into posi-
tion relative to the seal 16. The angled first portion 86 of
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the first side 42 of the body 36 tends to center said seal 4

16 relative to the hub 22 by contacting the hub 22 and
moving the seal 16 along the face 68 of the hub 22.
When the hub 22 is positioned properly about the brake
drum 30, the seal 16 is self centering in response 10

rotating said hub 22. The second leg 40 positions or self 45

centers the seal 16 owing to the radial contact of the
second sealing surface 60 with the outer surface 66 of
the hub 22. The nuts 116 are finally tightened to effec-
tively position the seal 16 and protect the brake drum
30.

The seal 16 tends to accommodate eccentricity of the
rotating hub 22 relative to the backing plate 20 owing to
the flexibility of the second leg 40 and the spaced rela-
tionship of the first leg 38 and the sidewalls 78 of the
annular opening 76. Where the sealing surfaces 58,60
urge against the face 68 and outer surface 66 respec-
tively, the seal 16 will gradually seat against the hub 22,
particularly with respect to the sealing surface [56] 58
of the first leg 38. Also, wear of the sealing surface 58 of

50

55

the first leg 38 tends to move the second leg 40 along 60

the outer surface 66 of the hub 22 to maintain the seal
along said outer surface 66.

Other aspects, objects and advantages will become
apparent from a study of the specification, drawings and
appended claims.

I claim:

1. A seal assembly (10), comprising:

a first member (12);

6

a second member (14) having an outer surface (66), a
face (68) and a central axis (70), said outer surface
(66) being oriented generally along said central axis
(70), said face (68) having an annular opening (76)
and extending inwardly from said outer surface
(66) in a direction toward said central axis (70), said
annular opening (76) having sidewalls (78) and a
bottom surface (80), said first and second members
(12,14) being rotatable one relative to the other;

first means (28) for supporting said first and second
members (12,14) in rotation one relative to the
other;

a body (36) having first and second end portions
(50,52) and a first side (42) and being positioned
adjacent and about said annular opening (26);

a first leg (38) having a sealing surface (58) and being
connected to the [second end portion (52)] first
end portion (50) of the body (36) and extending
outwardly from the first side (42) of the body (36)
into said annular opening (76), said sealing surface
[56] 58 being in sealing, slidable contact with the
face (68) of the second member (14) in said annular
opening (76);

a second leg (40) having a sealing surface (60) and
being connected to the second end portion (52) of
the body (36) and extending outwardly from the
first side (42) of the body (36), said sealing surface
(60) being in sealing, slidable contact with the sec-
ond member (14) radially relative to said central
axis (70) at the outer surface (66) of said second
member (14); and

second means (72) for sealably connecting said body
(36) to said first member (12).

2. The seal assembly (10), as set forth in claim 1,
wherein said first and second members (12,14) are a
backing plate (20) and a hub (22} of a brake assembly
(24), respectively. |

3. The seal assembly (10), as set forth in claim 1,
wherein said sealing surfaces (58,60) of the first and
second legs (38,40) are oriented generally perpendicular
one relative to the other.

4. The seal assembly (10), as set forth in claim 1,
wherein said second leg (40) has first and second end
portions (54,56), said first end portion (54) being con-
nected to the second end portion (52) of the body (36)
and extending outwardly from the first side (42) of the
body (36) to a location along and spaced from said outer
surface (66) of the second member (14), said second end
portion (56) having the sealing surface (60) of said sec-
ond leg (40).

5. The seal assembly (10), as set forth in claim 4,
wherein said second end portion (56) of the second leg
(40) has a lip (64) having the sealing surface (60) of said
second leg (40) and extending generally inwardly from
said second end portion (56) in a direction (D1) toward
the first end portion (50) of the body (36).

6. The seal assembly (10), as set forth in claim 1,
wherein the sealing surface (58) of said first leg (38)
slidably contacts said face (68) of the second member
(14) at the bottom surface (80) of said annular opening
(76).

7 The seal assembly (10), as set forth in claim 1,
wherein said first leg (38) extends into said annujar
opening (76) of the face (68) at a location spaced from

65 the sidewalls (78) of said opening (76).

8. The seal assembly (10), as set forth in claim 1,
wherein said seal (16) forms a first annular chamber (84)
with said second member (14), said chamber (84) being
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defined by the face (68) and outer surface (66) of the
second member (14) and the first side (42) of the body
(36) and the first and second legs (38,40).

9. The seal assembly (10), as set forth in claim 1,
wherein said seal (16) forms a second annular chamber 5
(90)[.] with the first and second members (12,14), said
chamber (90) being defined by said first and second
members (12,14), the first leg (38), the body (36) and the
[first means (28)] second means (72) and being in com-
munication with the annular opening (26) between said 10
first and second members (12,14).

- 10. The seal assembly (10), as set forth in claim 1,
wherein said sealing surface (58) of the first leg (38)
urges against said face (68) of the second member (14).

11. The seal assembly (10), as set forth in claim 1, 1°
wherein said sealing surface (60) of the second leg (40)
urges against said outer surface (66) of the second mem-
ber (14).

12. The seal assembly (10), as set forth in claim 1,
wherein the first side (42) of the body (36) has a first 20
portion (86) extending between the first and second legs
(38,40) angularly from and relative to said second leg
(40).

13. The seal assembly (10), as set forth in claim 12,
wherein said first portion (86) of the first side (42) ex-
tends angularly from said second leg (40) to a point
about midway between said first and second legs (38,40)
and extends generally perpendicular to said first and
second legs (38,40) from said midway point to the first 10
leg (38).
~ 14. The seal assembly (10), as set forth in claim 1,
wherein said first end portion (50) of the body (36) has
an arm portion (92) extending at substantially right
angles to the first leg (38) in a direction (D3) from said 35
first and second legs (38,40) and defining a second side
(44) of the body (36), said second side (44) being ori-
ented generally parallel to said first leg (36).

15. The seal assembly (10), as set forth in claim 1,
wherein said seal (16) has a fastening element (96) and 40
the [first means (28)] second means (72) includes a
mounting element (102) removably connected to said
fastening element (96) and said first member (12).

16. The seal assembly (10), as set forth in claim 18,
wherein said body (36) has a third side (46) and said 45
fastening element (96) has first and second portions
(98,100), said first portion (98) being connected to the
body (36), said second portion (100) extending out-
wardly from said third side (46) of the body (36) and
being removably connected to said mounting element sg
(102).

17. The seal assembly (10), as set forth in claim 16,
wherein said first portion (98) is an annular ring (110)
positioned in said body (36).

18. The seal assembly (10), as set forth in claim 16, ss
wherein said mounting element (102) has a plurality of
openings (114) and is positioned about said body (36)
and said second portion (100) of the fastening element
(96) includes a plurality of flanges (112) each extending
through a respective one of said openings (114) in the 60
mounting element (102).

19. The seal assembly (10), as set forth in claim 18,
wherein said mounting element (102) extends from said
first member (12) and is in contact with the third side
(46) of the body (36) and the [first means (28)] second 65
means (72) includes a plurality of nuts (116) each thread-
ably engaging a respective one of the flanges (112) of
the fastening element (96).

25

8 .

20. The seal assembly (10), as set forth in claim 18,
wherein said mounting element (102) has first and sec-
ond shield portions (106,108), said first shield portion
(106) extending from said first member (12) to a position
adjacent the body (36), said second shield portion (108)
extending at generally right angles to said first shield
portion [(108)] (706) along and adjacent the second
leg (40).

21. A seal assembly (10), comprising:

a first member (12);

a second member (14) having an outer surface (66), a
face (68) and a central axis (70), said outer surface
(66) being oriented generally along said central axis
(70), said face (68) having an annular opening (76)
and extending inwardly from said outer surface
(66) in a direction toward said central axis (70), said
annular opening having sidewalls (78) and a bottom
surface (80), said first and second members (12,14)
being rotatable one relative to the other and defin-
Ing an annular opening (26) between said first and
second members (12,14);

first means (28) for supporting said first and second
members (12,14) in rotation one relative to the
other:

a body (36) having first and second end portions
(50,52) and a first side (42) and being positioned
adjacent and about said annular opening (26);

a first leg (38) having a sealing surface [(56)] (58)
and being connected to the [second end portion
(52)] first end portion (50) of the body (36) and
extending outwardly from the first side (42) of the
body (36) into said annular opening (76) of the face
(68), said sealing surface [(56)] (58) being in seal-
ing slidable contact with and urging against said
face (68) at one of the bottom surface (80) and the
sidewalls (78) of said annular opening (76) of the
face (68);

a second leg (40) having first and second end portions
(54,56) and a sealing surface (60) and being con-
nected at the first end portion (54) to the second
end portion (52) of the body (36), said first end
portion (54) extending outwardly from the first
side (42) of the body (36) to a location along and
spaced from said outer surface (66) of the second
member (14), said second end portion (56) having
the sealing surface (60), said sealing surface (60)
being in sealing, slidable contact with and urging
against the second member (14) radially relative to
the central axis (70) at the outer surface (66) of said
second member (14); and

second means (72) for sealably connecting said body
(36) to said first member (12).

22. A seal assembly (10), comprising:

a brake drum (30);

a backing plate (20) connected to said brake drum
(30);

a hub (22) having an outer surface (66), a face (68) and
a central axis (70), said face (68) having an annular
opening (76) and extending inwardly from said
outer surface (66) in a direction toward said central
axis (70), said outer surface (66) being positioned
generally along said central axis (70), said annular
opening (76) having sidewalls (78) and a bottom
surface (80), said hub (22) and backing plate (20)
being rotatable one relative to the other and defin-
ing an annular opening (26) between said hub (22)
and backing plate (20);
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first means for supporting said hub (22) and backing
plate (20) in rotation one relative to the other;

a body (36) having first and second end portions
(50,52) and a first side (42) and being positioned
adjacent and about said annular opening (26);

a first leg (38) having a sealing surface [(56)] (58)

and being connected to the [second end portion
(52)) first end portion (50) of the body (36) and
extending outwardly from the first side (42) of the
body (36) into said annular opening, said sealing
surface [(56)] (58 being in sealing, shidable
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contact with the portion of the face (68) of the hub
(22) in said annular opening (76);

a second leg (40) having a sealing surface (60) and
being connected to the second end portion (82) of
the body (36) and extending outwardly from the
first side (42) of the body (36), said sealing surface
(60) being in sealing, slidable contact with the hub
(22) radially relative to said central axis (70) at the
outer surface of said hub (22); and

second means for sealably connecting said body (36)
to said first member (12).
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