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1
SEALING DEVICE

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

FIELD OF THE INVENTION

This invention generally relates to a sealing device. More
particularly, the invention pertains to a sealing device for
sealing off an opening between a shalft and a grease-
lubricated split bearing housing, wherein the sealing device
generally includes a main body arranged 1n a circumierential
groove 1n the bearing housing opening, with the sealing
device being divided 1n two halves by a diametrical cut.

BACKGROUND OF THE INVENTION

For sealing off an opening between a shait and a split
bearing housing, sealing devices have been used which are
in the form of sealing rings comprising a main body and a
sealing lip, with the sealing rings being divided 1n two halves
by virtue of a diametrical cut.

When such a known sealing device 1s mounted 1n a bear-
ing housing, one seal half 1s positioned 1n a groove at an
opening 1n the lower bearing housing half and the shatt 1s
positioned 1n the opening. Afterwards, the other seal half 1s
positioned 1n a groove 1n the upper bearing housing half and
the upper bearing housing half 1s positioned over the lower
half. Then, the two bearing housing halves are pressed
against each other.

Unfortunately, problems exist with this type of sealing
device 1n that the sealing function can be relatively easily
reduced to a significant extent or virtually lost. The sealing
lip which engages the shaft when the two bearing housing
halves are pressed against each other 1s weak and has a ten-
dency of becoming partially folded during assembly. This
folding motion 1s quite difficult, 11 not virtually impossible,
to visually detect as the lip 1s normally hidden by the bearing,
housing. However, 1t will be apparent that the lip has been
tolded because the sealing function of the lip 1s significantly
reduced or lost.

For other purposes, other known types of sealing devices
have ben employed. These sealing devices function in ways
other than that described above, for example by being pro-
vided with a plurality of sealing lips to ensure good sealing.

U.S. Pat. No. 5,908,249 and U.S. Pat. No. 4,586,720 dis-

close sealing devices 1n the form of sealing rings provided
with a plurality of sealing lips that are intended to be brought
into sealing engagement against a bearing assembly.
However, these sealing devices are used 1n specific applica-
tions. For example, the sealing device disclosed 1n U.S. Pat.
No. 4,586,720 relates to neck seals of the type employed on
the roll necks of rolls 1n a rolling mill. The neck seal 1s
intended to prevent water from infiltrating into the bearing
and contaminating the bearing oil while at the same time
preventing loss of o1l from the bearing.

SUMMARY OF THE INVENTION

According to one aspect, a sealing device which seals off
an opening between a shaft and a grease-lubricated split
bearing housing comprised of an upper bearing housing half
and a lower bearing housing half, includes a main body
arranged 1n a circumierential groove 1n the opening of the
bearing housing and divided into two halves by a diametrical
cut. The main body 1s provided with a pair of sealing lips
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spaced apart from each other, with an intermediate grease
reservoir between the sealing lips. The main body also
includes reinforcing portions arranged between the main
body and the sealing lips to facilitate sealing engagement
between the sealing lips and the shait when the upper bear-
ing housing half provided with the upper seal half 1s
mounted onto the shaft with the shait resting in the lower
bearing housing half provided with the lower seal half.

According to another aspect, a sealing device sealing off
an opening between a shaft and a lubricated bearing housing
comprised of an first bearing housing half and a second bear-
ing housing half, includes a main body divided into first and
second seal halves by a diametrical cut, with the first seal
half being positioned 1n a circumierential groove 1n the first
bearing housing half and the second seal half being posi-
tioned 1 a circumiferential groove 1n the second bearing
housing half. The first and second seal halves are each pro-
vided with a pair of sealing lips spaced apart from each other
and reinforcing portions each arranged between the main
body and one of the sealing lips. The first and second seal
halves are each provided with an intermediate lubricant res-
ervoir located between the sealing lips.

In accordance with another aspect, a bearing assembly
includes a lubricated bearing housing having a circumieren-
tial groove formed on an inner surface of the bearing hous-
ing and comprised of a first bearing housing half and a sec-
ond bearing housing half, a shaft, an opeming between the
shait and the lubricated bearing housing, and a sealing
device for sealing off the opening between the shaft and the
lubricated bearing housing. The sealing device includes a
main body divided into two halves by a diametrical cut, and
cach arranged in the circumierential groove of the bearing
housing. The sealing device 1s also provided with a pair of
sealing lips spaced apart from each other, reimnforcing por-
tions arranged between the main body and the sealing lips,
and an 1ntermediate grease reservoir located between the
sealing lips.

The sealing device 1s able to at least inhibit folding of the
sealing lips during assembly of the split bearing housing,
while also providing excellent sealing effect and ease in
assembly. Additionally, the sealing device at least inhibits
the sealing lips from being worn down too quickly because
of pressure 1n the grease reservorr.

BRIEF DESCRIPTION OF THE DRAWING
FIGURES

The foregoing and additional features and characteristics
of the present invention will become more apparent from the
following detailed description considered with reference to
the accompanying drawing figures in which like reference
numerals designate like elements.

FIG. 1 1s a top perspective view of the split sealing device
according to an embodiment.

FIG. 2 1s a cross-sectional view of the sealing device
shown 1n FIG. 1.

FIG. 3 1s an exploded view of various parts forming a
bearing assembly according to an embodiment, including
the sealing device shown 1n FIG. 1.

FIG. 4 1s a cross-sectional view of the sealing device
mounted in the bearing housing.

DETAILED DESCRIPTION OF THE INVENTION

Referring mitially to FIG. 1, the sealing device 10 1s sub-
stantially annular in shape and forms a ring-shaped or annu-
lar sealing element which 1s split in two halves by a diametri-
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cal cut. The two halves include an upper half or first seal half
12 and a lower half or second seal halt 14.

Considering the cross-section illustrated 1in FIG. 2, each
half of the sealing device 10 1s comprised of a one-piece
main body 16. This main body 16 possesses a first end (1.¢.,
the upper end 1n FIG. 2) provided with a protrusion 18 and a
shoulder 20 on either side of the protrusion. The protrusion
18 has a planar top surface 22 and outwardly inclined side
surtaces 24 which extend down to the shoulders 20. The
protrusion thus increases 1 dimension towards the shoulders
20. The shoulders 20 each have a planar surface 26 substan-
tially parallel with the top surface 22 of the protrusion 18.

The second end of the main body 16 (1.¢., the lower end 1n
FIG. 2) 1s provided with sealing lips 28 and reinforcing por-
tions 30. In this illustrated embodiment, the second end of
the main body 16 1s provided with two sealing lips 28 spaced
apart from each other and forming an intermediate, gener-
ally axially extending, space 32 which serves as a reservoir
for grease lubricant. The reservoir 32 1s substantially rectan-
gular and preferably centered under the protrusion 18 of the
main body 16. In addition, the reservoir 32 1s preferably half
as wide as the protrusion 18, for example half as wide as the
width of the protrusion 18 at about the axial midpoint. The
sealing lips 28 are directed in generally opposite directions
away Irom the reservoir and are outwardly conical or some-
what diagonally oriented.

Each of the two halves forming sealing device 10 also
includes two reinforcing portions 30 which are spaced from
the shoulders 26. These reinforcing portions 30 are arranged
outside the sealing lips 28, and between the main seal body
16 and the sealing lips 28. In addition, the reinforcing por-
tions 30 are made with a maternial thickness of relatively
substantial thickness and have a rather stiff design capable of
protecting the sealing lips from large dirt particles and sus-
taining most of the bending forces acting on the sealing
device 10 during assembly. The sealing lips 28, on the other
hand, have a substantially smaller maternial thickness than
the reinforcing portions 30 and are therefore more easily
bent.

Each half of the sealing device 10 1s made 1n one piece by
injection molding, using a material that 1s somewhat flexible,
for example a polymeric material such as, for example, poly-
urethane.

FIGS. 3 and 4 illustrate how the sealing device 10 1s
mounted 1 a bearing housing 34 to produce a bearing
assembly. As mentioned above, the sealing device 10 1is
intended to be used to seal off an opening 36 between a shafit
38 and a grease-lubricated split bearing housing 34. The
bearing housing 34 comprises two halves, an upper bearing,
housing half 40 and a lower bearing housing half 42. The
bearing housing opening 36 1s arranged with a circumieren-
tial groove 44 that 1s adapted to recerve the sealing device
10. More particularly, the circumierential groove 44 1s
formed 1n the upper and lower bearing housing halves. The
groove 44 has a form or shape substantially corresponding to
that of the protrusion 18, but with the groove 44 having a
rectangular cross-section as seen 1n FIG. 4. The width of the
groove 44 1s a bit smaller than the width of the protrusion 18
at the thickest portion of the protrusion 18.

Upon assembly, the lower seal half 14 1s positioned in the
groove 44 1n the lower bearing housing half 42. Because the
protrusion 18 of the sealing device 10 1s slightly larger than
the width of the groove 44, the protrusion 18 has to be
pressed into the groove 44 and i1s squeezed. The sealing
device 10 1s pressed so far into the groove 44 that the shoul-
ders 20 are brought into contact with the bearing housing
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surface 46 near to or adjoining the groove 44. Similarly, the
upper seal half 12 1s positioned 1n the groove in the upper
bearing housing half 40. Preferably, the reservoir 32 1s then
filled with grease lubricant.

A shait 38 1s positioned in the opening 36 in the lower
bearing housing half 42, and the upper bearing housing half
40 1s mounted onto the shaft 38 and the lower bearing hous-
ing haltf 42. When pressing the two bearing housing halves
40, 42 together, the sealing lips 28 are brought 1nto sealing
engagement with the shaft 38. An excellent and reliable seal-
ing thus results by virtue of the stiff, bending resistant, rein-
forcing portions 30, the existence of which in the sealing
device 10 at least inhibits and preferably prevents the sealing
lips 28 from folding.

During use of the bearing arrangement, the bearing hous-
ing 34 needs to be filled up with new grease lubricant from
time to time. However, when new grease 1s pressed into the
bearing housing 34, 1t 1s warmed up upon contacting the
warmer bearing and so a relatively large pressure 1s built up
inside the housing. Such pressure usually affects the sealing
lips 28 1n a negative manner 1n that they are pressed harder
against the shait 38, causing them to be quickly worn out.
However, the reinforcing portions 30 provided 1n the sealing
device here decrease this negative elfect by carrying a large
amount of the pressure so that the sealing lips are less
exposed to such pressure.

The principles, preferred embodiment and mode of opera-
tion of the present mnvention have been described 1n the fore-
going specification. However, the invention which 1s
intended to be protected 1s not to be construed as limited to
the particular embodiment disclosed. Further, the embodi-
ment described herein 1s to be regarded as 1llustrative rather
than restrictive. Variations and changes may be made by
others, and equivalents employed, without departing from
the spirit of the present invention. Accordingly, it 1is
expressly intended that all such variations, changes and
equivalents which fall within the spirit and scope of the
present mvention as defined in the claims, be embraced
thereby.

What 1s claimed 1s:

1. A sealing device sealing off an opening between a shaft
and a grease-lubricated split bearing housing comprised of
an upper bearing housing half and a lower bearing housing
half, the sealing device comprising;:

a sealing element arranged 1n a circumierential groove 1n
the opening of the bearing housing, the sealing element
being divided mto two seal halves by a diametrical cut,
with each seal half comprising a main body and each
seal half being a one-piece seal half,

the main body of each seal half being provided with a pair
of sealing lips spaced apart from each other, with an
intermediate grease reservolr between the sealing lips;

the main body of each seal half also comprising reinforc-
ing portions arranged between the main body and the
sealing lips to facilitate sealing engagement between
the sealing lips and the shaft, with the reinforcing por-
tions spaced from an outer surface of the shaft, when
the upper bearing housing half provided with the upper
seal half 1s mounted onto the shaft with the shatt resting,
in the lower bearing housing half provided with the
lower seal half, the reinforcing portions projecting axi-
ally outside the sealing lips; and

the main body of each seal half possessing shoulders on
which bear a surface of the bearing housing adjacent
the groove, the reinforcing portions being arranged at a
distance from the shoulders so as to be spaced apart
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from the shoulders, the sealing device contacting the
shaft only at the pair of sealing lips.

2. The sealing device according to claim 1, wherein the
main body of each seal half also possesses a protrusion posi-
tioned between and extending away from the shoulders, the
protrusion having a shape substantially corresponding to the
groove ol the bearing housing.

3. The bearing assembly according to claim 2, wherein the
sealing lips have a smaller material thickness than the rein-
forcing portions.

4. The sealing device according to claim 1, wherein the
reinforcing portions possess a material thickness greater
than a material thickness of the sealing lips.

5. The sealing device according to claim 1, wherein the
sealing device 1s made of a polymeric maternal.

6. The sealing device according to claim 1, wherein the
sealing device 1s made of polyurethane.

7. The sealing device according to claim 1, wherein the
sealing device 1s comprised of two one-piece halves.

8. A sealing device sealing off an opening between a shaft
possessing an outer surface and a lubricated bearing housing
comprised of a first bearing housing half and a second bear-
ing housing half, the sealing device comprising:

an annular seal element divided 1nto first and second one-

piece seal halves by a diametrical cut, each of the first
and second one-piece seal halves having a main body
possessing one end at which 1s provided a protrusion
positioned 1 a circumierential groove in one of the
bearing housing halves, and an opposite end at which 1s
provided a pair of sealing lips spaced apart from each

[

other and engaging the shait;

the first and second seal halves each having reinforcing
portions arranged between the main body and the seal-
ing lips;

cach of the first and second halves possessing a pair of

shoulders on which rests a surface of the bearing hous-

ing adjacent the groove, the reinforcing portions
extending axially outside the shoulders; and

the first and second seal halves each being provided with
an intermediate lubricant reservoir located between the
sealing lips, the reinforcing portions projecting axially
outside the sealing lips, and the reinforcing portions
being spaced from the outer surface of the shaft, the

sealing device contacting the shaft only at the pair of

sealing lips.

9. The sealing device according to claim 8, wherein each
of the first and second seal halves possesses a protrusion and
the pair of shoulders extending outwardly beyond an outer
surface of the protrusion, a surface of the bearing housing
resting on the shoulders.

10. The sealing device according to claim 9, wherein the
protrusions possess a width adjacent a tip end of the protru-
s1on that 1s less than the width of the protrusion adjacent the
shoulders.

11. The bearing assembly according to claim 10, wherein
the sealing lips have a smaller material thickness than the
reinforcing portions.
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12. The sealing device according to claim 8, wherein the
reinforcing portions possess a material thickness greater

than a material thickness of the sealing lips.

13. The sealing device according to claim 8, wherein the
sealing device 1s made of a polymeric material.

14. The sealing device according to claim 8, wherein the
sealing device 1s made of polyurethane.

15. A bearing assembly comprising:

a lubricated bearing housing having a circumierential
groove formed on an 1mner surface of the bearing hous-
ing and comprised of a first bearing housing half and a
second bearing housing half;

a shaft;

an opening between the shaft and the lubricated bearing
housing;

a sealing device sealing oif the opening between the shait
and the lubricated bearing housing, the sealing device
comprising an annular seal element divided into two
seal halves by a diametrical cut, and each seal half hav-
ing a tapering protrusion positioned 1n the circumieren-
tial groove of the bearing housing;

each seal half being a one-piece seal half;

cach seal half comprising a main body provided with a
pair of sealing lips spaced apart from each other and
contacting the shaft, and reinforcing portions arranged

between the main body and the sealing lips, the rein-

forcing portions projecting axially outside the sealing
lips;

cach seal half also possessing shoulders on which bear a
surface of one of the first bearing housing half and the
second bearing housing haltl adjacent the groove, the
reinforcing portions being arranged at a distance from
the shoulders so as to be spaced apart from the shoul-
ders; and

cach sealing half also being provided with an intermediate
grease reservoir located between the sealing lips, the
sealing device contacting the shaft only at the pair of
sealing lips.

16. The bearing assembly according to claim 15, wherein
the protrusion on each seal half extends away from the
shoulders.

17. The bearing assembly according to claim 16, wherein
the sealing lips have a smaller material thickness than the
reinforcing portions.

18. The bearing assembly according to claim 15, wherein
the reinforcing portions possess a material thickness greater
than a material thickness of the sealing lips.

19. The bearing assembly according to claim 15, wherein
the sealing device 1s made of a polymeric material.

20. The bearing assembly according to claim 135, wherein
the sealing device 1s made of polyurethane.

21. The bearing assembly according to claim 15, wherein
the sealing device 1s comprised of two one-piece halves.
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