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DYNAMIC RADIAL SHAFT SEAL ASSEMBLY WITH COMBINATION DUST
EXCLUSION THRUST PAD

BACKGROUND OF THE INVENTION
1. Technical Field
[0001] This invention relates generally to dynamic radial shaft seals, and more
particularly to dynamic radial shaft seals having axially extending dust exclusion lips and
thrust pads.
2. Related Art
[0002] Dynamic radial shaft seals often include an annular outer seal component and
an annular inner seal component. The outer seal component is configured to be mounted
in a housing about an opening to be sealed and the inner seal component, including a wear
sleeve, is configured to be mounted on and rotateable with a shaft extending through the
opening. The outer seal component typically includes an outer metal case having a metal
cylindrical portion sized for press fit into the housing with a leg extending radially
inwardly from the cylindrical portion. Further, an elastomeric body is typically attached to
the leg, with a main seal lip of the elastomeric body extending radially inwardly from an
end of the leg to abut and provide a seal against a cylindrical running surface of the wear
sleeve. Further, the elastomeric body typically includes one or more dust exclusion lips to
prevent dust and other contamination from reaching and by-passing the main seal lip. The
dust exclusion lips can be configured to ride against the cylindrical running surface of the
wear sleeve and also to ride against a flange of the wear sleeve that extends radially
outwardly from the wear sleeve cylindrical running surface. In addition to the main seal
lip and the dust exclusion lips, it is known to provide a separate thrust pad between the leg
of the metal case and the flange of the wear sleeve. Typically, the thrust pad is oriented
radially outwardly from one or more of the dust exclusion lips. As such, the radial
envelope of the seal assembly is necessarily increased to accommodate the thrust pad, or
one or more of the dust exclusion lips are removed, which in turn, reduces the potential to

inhibit the ingress of dust and other contamination.

SUMMARY OF THE INVENTION
[0003] In accordance with one aspect of the invention, a dynamic radial shaft seal

assembly is provided. The assembly includes an inner wear sleeve having a cylindrical
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inner wall having a bore sized for receipt about a shaft and an outer wear surface. The
inner wear sleeve has a flange extending radially outwardly from the inner wall. The
assembly further includes an outer case having cylindrical outer wall configured for
receipt in a housing and a rim extending radially inwardly from the outer wall. An
elastomeric body is attached to the rim. The elastomeric body includes a main seal lip
configured to engage the outer wear surface of the inner wear sleeve and a plurality of
thrust pads extending axially from the rim for engagement with the flange. The thrust
pads are spaced circumferentially from one another by gaps. The elastomeric body further
includes a first dust exclusion lip extending axially from the leg and bridging the gaps
between said thrust pads.

[0004] Accordingly, the assembly provides an ability to endure thrust forces without
damaging important seal lips and dust exclusion lips, while at the same time providing a
barrier to the ingress of dust and other contamination into the assembly and maintaining
oil on an oil side of the assembly. Further, the combined and integrally formed thrust pads
and dust exclusion lip provide the assembly with a radially compact dynamic sealing
solution, thereby minimized the radial envelope needed to house the seal assembly. In
addition, the assembly is robust, results in low friction in use, is economical in

manufacture and in use, and exhibits a long an useful life.

BRIEF DESCRIPTION OF THE DRAWINGS
[0005] These and other aspects, features and advantages of the present invention will
become more readily appreciated when considered in connection with the following
detailed description of presently preferred embodiments and best mode, appended claims
and accompanying drawings, in which:
[0006] Figure 1 is cross-sectional view taken generally along a central axis of a
dynamic radial shaft seal assembly constructed in accordance with one aspect of the
invention;
[0007] Figures 2 is front view looking along the central axis of an elastomeric seal
portion of the dynamic radial shaft seal assembly of Figure 1 showing a combination dust
exclusion lip and thrust pad constructed in accordance with one aspect of the invention;
[0008] Figure 3 is a partial perspective view of the dynamic radial shaft seal assembly

of Figure 1;
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[0009] Figure 4 is a partial front view similar to Figure 2 of an elastomeric seal
portion having a combination dust exclusion lip and thrust pad constructed in accordance
with another aspect of the invention; and

[0010] Figure 5 is a partial front view similar to Figure 2 of an elastomeric seal
portion having a combination dust exclusion lip and thrust pad constructed in accordance

with yet another aspect of the invention.

DETAILED DESCRIPTION OF PRESENTLY PREFERRED EMBODIMENTS
[0011] Referring in more detail to the drawings, Figure 1 illustrates a dynamic radial
shaft seal assembly, referred to hereafter as assembly 10, constructed in accordance with
one aspect of the invention. The assembly 10 maintains lubricant, e.g. oil, on an oil side O
of the assembly while preventing dust and other contamination on an air side A of the
assembly from entering the oil side O. The assembly 10 includes an annular outer seal
component 12 and an annular inner seal component 14. The inner seal component 14
includes an inner wear sleeve 16 having a cylindrical inner wall 18 including a bore 20
sized for receipt about a shaft 22 and a cylindrical outer running surface 24. Further, the
wear sleeve 16 has an outer flange 26 extending radially outwardly from the running
surface 24 at an air end of the inner wall 18 on the air side A of the assembly 10. The
outer seal component 12 includes an annular outer carrier, also referred to as outer case 28,
made of a rigid material, such as metal (e.g., steel), for example. The outer case 28 has a
generally cylindrical outer wall 30 configured for fixed receipt in a housing 32, such as via
press-fit or other mounting mechanism, in a bore 34 of the housing 32. The outer case 28
further has an annular flange, also referred to as leg or rim 36, extending radially inwardly
from the cylindrical outer wall 30. An elastomeric body 38 is attached to the rim 36, such
as by being molded or adhered directly thereto, for example. The elastomeric body 38
includes an annular main seal lip 40 configured to engage the outer running surface 24 of
the wear sleeve 16 and a plurality of thrust pads 42 extending axially from the rim 36 for
abutment with the flange 26, at least during assembly and under high thrust load
conditions. The thrust pads 42 are spaced circumferentially from one another by
circumferentially spaced valleys, also referred to as gaps 44, wherein the elastomeric body

38 further includes a first dust exclusion lip 46 extending axially from the flange 26 and
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bridging the gaps 44 between the thrust pads 42. Accordingly, the thrust pads 42 and the
first dust exclusion lip 46 form a radially compact combination feature, given the thrust
pads 42 and the first dust exclusion lip 46 lie along, or substantially along the same
circular path with one another. The thrust pads 42 resist over-compression of the outer
seal component 12 and the inner seal component 14 axially toward one another, such as
during assembly, thereby ensuring the associated sealing features of the seal assembly 10
remain free of damage and function as intended in use. The first dust exclusion lip 46 acts
to inhibit the ingress of dust and other contamination into the area of the main seal lip 40,
thus, further ensuring the associated sealing features of the seal assembly 10 remain free of
damage and function as intended in use.

[0012] The inner wear sleeve 16, by way of example and without limitation, is shown
having an annular inner flange 48 extending from an oil end of the wear sleeve 10. The
inner flange 48 is generally L-shaped in cross-section, having an upstanding leg 50
extending radially outwardly from the inner wall 18 in axially spaced and generally
parallel relation to the outer flange 26. Further, the flange 48 has a cylindrical portion 52
reverse folded in overlying relation to the running surface 24 of the inner wall 18.
Accordingly, the cylindrical portion 52 is radially aligned with a portion of the inner wall
18. The flange 48 is shown as being retained by a rolled or otherwise folded over lip 54.
The wear sleeve 16 is further shown having an polymeric material 56 bonded within the
bore 20, wherein the polymeric material 56 provides a fixed fit of the wear sleeve 16 on
the shaft 22 such that the shaft 22 and the wear sleeve 16 rotate conjointly with one
another. It should be recognized that the bore 20 could be sized for direct abutment with
the outer surface of the shaft 22 if desired, thereby eliminating the polymeric material 56.
[0013] The outer wall 30 of the outer case 28 is shown having an annular step, such
that an oil side portion of the outer wall 30 has an enlarged diameter portion 58 sized for a
close, preferably line-to-line to tight fit within the bore 34 of the housing 32. Meanwhile,
an air side portion of the outer wall 30 is stepped radially inwardly to a reduced diameter
portion 60 to accommodate an outer elastomeric material 62, such as can be formed as a
single piece of material with the elastomeric body 38, or separate therefrom, if desired.
The outer elastomeric material 62 has an outer surface 64 configured for a tight fit within
the bore 34 of the housing 32 and an annular air side nose 66 extending axially toward the

air side A. The nose 66 extends toward the air side A axially beyond the rim 36 in slight
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radially spaced overlying relation to an end of the outer flange 26 to form a non-contact
labyrinth passage 68 therebetween.

[0014] The elastomeric body 38 can be formed as a single piece of material with the
outer elastomeric material 62, such as in a single insert molding operation, or separately
therefrom. The elastomeric body 38 includes the radially inwardly extending main seal lip
40 configured for sealing engagement with the outer running surface 24 of the wear sleeve
16, the axially extending, circumferentially spaced thrust pads 42, the first dust exclusion
lip 46 bridging the gaps 44 between the thrust pads 42, and additional features. The
additional features include a secondary dust exclusion lip 70, a tertiary dust exclusion lip
72 and an auxiliary seal lip 74. The secondary and tertiary dust seal lips 70, 72 are spaced
radially and in concentric relation to one another, wherein the secondary dust seal lip 70 is
spaced radially inwardly from the first dust exclusion lip 46 and the tertiary dust exclusion
lip 72 is spaced radially inwardly from the secondary dust exclusion lip 70. Each of the
first, secondary and tertiary dust exclusion lips 46, 70, 72 are configured for engagement
with the outer flange 26 to prevent dust and other contamination from ingress into the
assembly 10, thereby preventing dust and contamination from coming into contact with
the main seal lip 40. Further, the auxiliary seal lip 74 is located between the tertiary dust
exclusion lip 72 and the main seal lip 40, wherein the auxiliary seal lip 74 is configured
for engagement with the outer running surface 24 of the wear sleeve 16. To facilitate
maintaining the main seal lip 40 in its sealing relation with the outer running surface 24, a
spring member, such as a garter spring 76, can be used to bias the main seal lip 40 radially
inwardly into abutment with the running surface 24.

[0015] As best shown in Figure 2, the thrust pads 42 are spaced circumferentially from
one another by the gaps 44. The thrust pads 42 are formed by an axially facing surface
that undulates in a generally smooth fashion axially inwardly and outwardly to form the
desired number of thrust pads, shown here, by way of example, as twelve. Thus, peaks P
of the undulating surface extending toward the air side A form thrust surfaces of the thrust
pads 42, while valleys V extending axially inwardly toward the rim 36, and thus, toward
the oil side O, form the gaps 44 which remain axially spaced from the outer flange 26. As
such, the valleys V of the circumferentially extending undulating surfaces interconnect the
thrust pads 42 with one another. In the region of the gaps 44, the circumferentially
extending first dust exclusion lip 46 extends axially toward the air side A outwardly from

and in radially alignment with the undulating surface for abutment with the outer flange
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26, thereby inhibiting dust and other contamination from reaching the secondary dust
exclusion lip 70. The first dust exclusion lip 46 merges with a radially innermost portion
of each of the thrust pads 42, and thus, the thrust surfaces of the pads 42 extend radially
outwardly from the first dust exclusion lip 46. The first dust exclusion lip 46 and the
thrust surfaces of the thrust pads 42 can be formed flush or substantially flush with one
another along a radially extending plane P. Otherwise, the first dust exclusion lip 46 can
be formed to extend slightly axially beyond thrust surfaces of the thrust pads 42 toward the
air side A, thereby forming the first dust exclusion lip 46 as a circumferentially continuous
lip without interruption from the thrust pads 42. Thus, in normal use of the assembly 10,
the thrust pads 42 could remain slightly spaced from the outer flange 26, while the first
dust exclusion lip 46 makes a circumferentially continuous abutment with the outer flange
26, wherein the thrust pads 42 only come into contact with the outer flange 26 during a
high thrust condition tending to bias the outer seal component 12 and the inner seal
component 14 toward one another, such as during assembly, for example. As such, the
thrust pads 42 can be made to remain spaced from the outer flange 26 during normal use,
thereby minimizing friction. Of course, it should be recognized that if the thrust pads 42
are flush with the first dust exclusion lip 46, friction is reduced as a result of the thrust
pads 42 being circumferentially discontinuous.

[0016] In Figure 4, an elastomeric body 138 of a seal assembly constructed in
accordance with another aspect of the invention is shown, wherein the same reference
numerals as used above, offset by a factor of 100, are used to identify similar features.
[0017] The elastomeric body 138 is essentially the same as discussed above with
regard to the elastomeric body 38, however, the configuration of a first dust exclusion lip
146 is modified from that discussed above. The first dust exclusion lip 146, rather than
extending along a constant circular path, undulates over a circumferentially sinuous or
generally sinuous path. Thus, as shown, in the regions of gaps 144 formed between
adjacent thrust pads 142, the first dust exclusion lip 146 undulates within valleys V of the
gaps 144. Accordingly, the first dust exclusion lip 146 undulates radially between
adjacent thrust pads 142. Otherwise, the elastomeric body 138 is the same as discussed
above with regard to the elastomeric body 38, and thus, is not discussed further.

[0018] In Figure 5, an elastomeric body 238 of a seal assembly constructed in
accordance with another aspect of the invention is shown, wherein the same reference

numerals as used above, offset by a factor of 200, are used to identify similar features.
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[0019] The elastomeric body 238 is essentially the same as discussed above with
regard to the elastomeric body 138, wherein a first dust exclusion lip 246 undulates
radially between adjacent thrust pads 242, however, the configuration of a secondary dust
exclusion lip 270 and a tertiary dust exclusion lip 272, rather than extending along a
constant circular path, are modified to undulate radially along the same path as the first
dust exclusion lip 246. Thus, the first, secondary and tertiary dust exclusion lips 246, 270,
272 remain circumferentially uniformly spaced from one another as they undulate radially
inwardly and outwardly. Otherwise, the elastomeric body 238 is the same as discussed
above with regard to the elastomeric bodies 38, 138, and thus, is not discussed further.

[0020] Many modifications and variations of the present invention are possible in light
of the above teachings. It is, therefore, to be understood that the invention may be
practiced otherwise than as specifically described, and that the scope of the invention is

defined by any ultimately allowed claims.
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What is claimed is:

1. A dynamic radial shaft seal assembly, comprising:

an inner wear sleeve having a cylindrical inner wall including a bore sized for
receipt about a shaft and an outer wear surface, said inner wear sleeve having a flange
extending radially outwardly from said inner wall;

an outer case having cylindrical outer wall configured for receipt in a housing and
a rim extending radially inwardly from said outer wall;

an elastomeric body attached to said rim, said elastomeric body including a main
seal lip configured to engage said outer wear surface and a plurality of thrust pads
extending axially from said rim for engagement with said flange, said thrust pads being
spaced circumferentially from one another by gaps, said elastomeric body further
including a first dust exclusion lip extending axially from the leg and bridging the gaps

between said thrust pads.

2. The dynamic radial shaft seal assembly of claim 1 wherein said thrust pads have
axially facing thrust surfaces configured for engagement with said flange, said first dust

exclusion lip transitioning into substantially flush relation with said thrust surfaces.

3. The dynamic radial shaft seal assembly of claim 1 wherein said thrust pads are
circumferentially interconnected with one another by circumferentially extending

undulating surfaces extending axially inwardly toward said rim.

4. The dynamic radial shaft seal assembly of claim 3 wherein said first dust exclusion
lip extends axially from said undulating surfaces toward said flange.
5. The dynamic radial shaft seal assembly of claim 3 wherein said first dust exclusion

lip is radially aligned with said undulating surfaces.

6. The dynamic radial shaft seal assembly of claim 1 wherein said thrust pads extend

radially outwardly from said first dust exclusion lip.

7. The dynamic radial shaft seal assembly of claim 1 further including a secondary

dust exclusion lip spaced radially inwardly from said first dust exclusion lip.
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8. The dynamic radial shaft seal assembly of claim 1 wherein said first dust exclusion

lip undulates radially between said thrust pads.

0. The dynamic radial shaft seal assembly of claim 8 wherein said first dust exclusion

lip extends over a substantially sinuous, circumferential path.

10. The dynamic radial shaft seal assembly of claim 8 further including a secondary

dust exclusion lip spaced radially inwardly from said first dust exclusion lip.

11. The dynamic radial shaft seal assembly of claim 10 wherein said first and second

dust exclusion lips are circumferentially uniformly spaced from one another.
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