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THRUST ROLLER BEARING ASSEMBLY

BACKGROUND
[0001] The present invention relates to a thrust roller bearing comprising a cage containing
cylindrical rollers or needles arranged in pockets. The cage is positioned adjacent at least one
thrust race member such that the rollers or needles contact a radial race surface of the race
member. If the rotating cage contacts a stationary race member, it may be subjected to torsional

drag loads, pinching or radial loads, and other fatigue, such as cutting or grinding wear.

SUMMARY
[0002] The present invention provides a thrust bearing assembly including a plurality of
rollers having a given diameter d, a cage assembly configured to support the rollers, the cage
assembly having a first radial edge that extends a given radial distance X beyond the rollers, and
a first thrust race member includin g aradial race surface, a radial flange extending from the race
surface, and a radial lip extending from the flange such that the lip is substantially paralle] to and
at a distance less than the given diameter d from the race surface, the lip having a freeend ata
distance from the flange greater than the given distance X.
[0003] The assembly may funhér comprise a second thrust race member including a radial
race surface substantially opposite the first thrust race member race surface. The cage assembly
has a second radial edge opposed to the first radial edge, the second radial edge extending a
given radial distance Y beyond the rollers and the second thrust race member including a radial
flange extending from the second thrust race member race surface and a radial lip extending
from the second thrust race member flange such that the second thrust race member lip is

substantially parallel to and at a distance less than the given diameter d from the second thrust
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race member race surface, the second thrust race member lip having a free end at a distance from

the second thrust race member flange greater than the given distance Y.

BRIEF DESCRIPTION OF THE DRAWINGS
[0004] Fig. 1 is a partial cross sectional view of a thrust bearing assembly in accordance with
a first embodiment of the present invention.
[0005] Fig. 2 is a partial cross sectional view of a thrust bearing assembly in accordance with
a second embodiment of the present invention.
[0006] Fig. 3 is a partial cross sectional view of a thrust bearing assembly in accordance with
a third embodiment of the present invention.
[0007]  Fig. 4 is a partial cross sectional view of a thrust bearing assembly in accordance with
a fourth embodiment of the present invention.
[0008] Figs. 5-7 are partial cross sectional views of a thrust race member in accordance with

the fourth embodiment of the present invention utilized in various applications.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0009] The present invention will be described with reference to the accompanying drawing
figures wherein like numbers represent like elements throughout. Certain terminology, for
example, “top”, “bottom”, “right”, “left”, “front”, “frontward”, “forward”, “back”, “rear” and
“rearward”, is used in the following description for relative descriptive clarity only and is not
intended to be limiting.
[0010] Referring to Fig. 1, a thrust bearing assembly 20 that is a first embodiment of the
present invention is shown. The thrust bearing assembly 20 is shown positioned between a

housing 10 and a shaft 12. The housing 10 and shaft 12 arrangement is for illustration purposes
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only as the thrust bearing assembly 20 may be uiilized in various arrangements, including inner
or outer piloted arrangements.
[0011]  The thrust bearing assembly 20 includes a plurality of rollers or neecles 22 supported
in a cage assembly 24. The rotler or needles 22 have a given diameter (d). The cage assembly
24 terminates in opposed ends 26 and 28, with each end extending a given radial distance (a, b),
respectively, beyond the rollers 22. In the present embodiment, the cage agscmbly 24 has a Z-
configuration, but other configurations, including two piece cage assemblies, can also be
utilized. Additionally, the illustrated cage assembly 24 does not include means to retain the
rollers 22, however, the cage assembly may be provided with such.
[0012] The rollers or needles 22 are in contact with a first thrust race member 30 and a
second thrust race member 40. The race members 30 and 40 include opposed radial race
surfaces 32 and 42, respectively. The first thrust race member 30 includes a radial flange 34
extending from the race surface 32 toward the rollers 22. The flange 34 preferably extends
perpendicular to the race surface 32, but may be otherwise oriented. A radial lip 36 extends
from the flange 34 such that the lip 36 is substantially parallel to the race surface 32. The inside
edge of the lip 36 is spaced a distance (e) from the race surface 32 that is less than the diameter
(d) of the rollers or needles 22 such that at least a portion of the lip 36 overlaps the rollers or
needles 22. The lip 36 terminates in an end 38. The end 38 is spaced from the flange 34 a
distance (A) that is greater than the distance (a) the respective cage edge 26 extends beyond the
rollers or needles 22. As such, the rollers or needles 22 will bear against the lip end 38 and will
prevent the cage edge 26 from contacting the thrust race member 30. The lip end 38 may be
contoured, for example, rounded, to minimize wear against the rollers or needles 22.
[0013]  In the present embodiment of the thrust bearing assembly 20, the second thrust race
member 40 includes a radial ﬂange 44 extending from the race swiface 42 toward the roliers 22.

The flange 44 preferably extends perpendicular to the race surface 42, but may be otherwise
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oriented. A radial Jip 46 extends from the flange 44 such that the lip 46 is substantially parallel
to the race surface 42. The inside edge of the lip 46 is spaced a distance (f) from the race surface
42 that is less than the diameter (d) of the rollers or needles 22 such that at least a portion of the
lip 46 overlaps the rollers or needles 22. The lip 46 terminates in an end 48. The end 48 is
spaced from the flange 34 a distance (B) that is greater than the distance (b) the respective cage
edge 28 extends beyond the rollers or needles 22. As such, the rollers or needles 22 will bear
against the lip end 48 and will prevent the cage edge 28 from contacting the thrust rece member
40. The lip end 48 may be contoured, for example, rounded, to minimize wear against the
rollers or needles 22.

[0014] The thrust race members 30 and 40 are preferably manufactured from formed sheet

metal, but may be manufactured from other materials. The race surfaces 32, 42, flanges 34, 44

~and the lips 36, 46 are preferably continuous surfaces, but may be provided with apertures,

grooves, notches or other passages to provide fluid flow passages or otherwise supplement the
bearing performance. Additionally, each thrust race member 30 and 40 is preferably
manufactured as an integral member, but may be manufactured as two or more components
attached to one another.

[0015] Referring to Fig. 2, a thrust bearing assembly 50 that is a second embodiment of the
present invention is shown. In this embodiment, the cage 24 is configured to pilot along its outer
edge 26 with the rollers or needles 22 positioned inward, The inner thrust race member 40 is
substantially the same as in the previous embodiment and is shown with its lip end 48 contacting
the rollers or needles 22 in a inwardly shifted condition. The outer thrust race member 60
includes a radial race surface 62 with a flange 64 and a lip 66 extending therefrom. The lip 66 is
shortened such that the cage edge 26 can contact and pilot off of the outer thrust race member

60.
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{0016] Referring to Fig. 3, a thrust bearing assembly 70 that is a third embodiment of the
present invention is shown. In this embodiment, the cage 24 is configured to pilot along its inner
edge 28 with the rollers or needles 22 positioned outward. The outer thrust race member 30 is
substantially the same as in the first embodiment. The inner thrust race member 80 includes a
radial race surface 82 with a flange 84 and a lip 86 extending therefrom. The lip 86 is shortened
such that the cage edge 26 can contact and pilot off of the inner thrust race member 80.
[0017] Referring to Figs. 4-7, a thrust bearing assembly 90 that is a fourth embodiment of
the present invention is shown in various operating arrangements. The thrust bearing assembly
90 includes a plurality of rollers or needles 22 supported in a cage assembly 24. As can be seen
in the Figs. 4 through 7, respectively, the cage assembly 24, 24", and 24°>* may have various
configurations. In each of the illustrated arrangements, the thrust bearing assembly 90 has a
single thrust race member 100. As illustrated, the thrust race member 100 may be positioned
against either the housing 10 or shaft 12 or other utilized component.
[0018] The thrust race member 100 includes a radial flange 104 extending from the race
surface 102 toward the rollers 22. The flange 104 preferably extends perpendicular to the race
surface 102, but may be otherwise oriented. A radial lip 106 extends from the flange 104 such
that the lip 106 is substantially parallel to the race surface 102. The inside edge of the lip 106 is
spaced a distance (¢) from the race surface 102 that is ]ess than the diameter (d) of the rollers or
needles 22 such that at least a portion of the lip 106 overlaps the rollers or needles 22. The lip
106 terminates in an end 108. The end 108 is spaced from the flange 104 a distance (A) that is
greater than the distance (a) the cage edge 26 extends beyond the rollers or needles 22. As such,
the rollers or needles 22 will bear against the lip end 108 and will prevent the cage edge 26 from
contacting the thrust race member 100. The lip end 108 may be contoured, for example,

rounded, to minimize wear against the rollers or needles 22.



—m —m —m @ @ @ @ @ @ @ @ @ @ @ @ @ ™@ ™@ o ™@P & &a & & & /& /& /&, /s, /. /&, o/, /e, o/, /e /e /e /e e /e o/ e e e e e

(15) JP 2004-232867 A 2004.8.19

What is claimed is:

1. A thrust bearing assembly comprising

a plurality of rollers having a given diameter d;

a cage assembly configured to support the rollers, the cage assembly having a first radial
edge that extends a given radial distance X beyond the rollers; and

a first thrust race member including a radial race surface, a radial flange extending from
the race surface, and a radial lip extending from the flange such that the lip is substantially
parallel to and at a distance less than the given diameter d from the race surface, the lip having a

free end at a distance from the flange greater than the given distance X.

2. The thrust bearing assembly of claim 1 further comprising a second thrust race
member including a radial race surface, the second thrust race member race surface being

substantially opposite the first thrust race member race surface.

3. The thrust bearing assembly of claim 2 wherein the cage assembly has a second
radial edge opposed to the first radial edge, the second radial edge extending a given radial
distance Y beyond the rollers; and the second thrust race member including a radial flange
extending from the second thrust race member race surface and a radial lip extending from the
second thrust race member flange such that the second thrust race member lip is substantially
paralle] to and at a distance less than the given diameter d from the second thrust race member
race surface, the second thrust race member lip having a free end at a distance from the second

thrust race member flange greater than the given distance Y.

4. The thrust bearing assembly of claim 3 wherein the first and second thrust race

member lip free ends each have a contoured configuration.



m —m —m ~—@ @ @ @ @ @ @ @ ™@ & & & /& /& /& /s /s /&, /s M/ M/} /e, /e, M/ e/ /e e /e /e e e e e e e e e e e o e e

[

(16) JP 2004-232867 A 2004.8.19

5. The thrust bearing assembly of claim 2 wherein the cage assembly has a second
radial edge opposed to the first radial edge, the second radial edge extending a given radial
distance Y beyond the rollers; and the second thrust race member including a radial flange
extending from the second thrust race member race surface and a radial lip extending from the
second thrust race member, the second thrust race member lip having a free end at a distance

from the second thrust race member flange less than the given distance Y.

6. The thrust bearing assembly of claim 1 wherein the cage has a radial centerline
and wherein each roller has a roller centerline and is positioned in the cage with the roller

centerline offset outwardly relative to the cage radial centerline.

7. The thrust bearing assembly of claim 1 wherein the cage has a radial centerline
and wherein each roller has a roller centerline and is positioned in the cage with the roller

centerline offset inwardly relative to the cage radial centerline.

8. The thrust bearing assembly of claim 1 wherein the first thrust race member is

positioned against a shaft.

Q. The thrust bearing assembly of claim 1 wherein the first thrust race member is

positioned against a housing,

10.  The thrust bearing assembly of claim 1 wherein the first thrust race member lip

free end has a contoured configuration.
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11. A thrust bearing assembly comprising

a plurality of rollers;

a cage assembly configured to support the rollers, the cage assembly having a first radial
edge that extends beyond the rollers; and

a first thrust race member including a radial race surface, a radial flange extending from
the race surface, and a radial lip extending from the flange, the cage assembly and the radial lip
configured such that the lip contacts the rollers and prevents the cage first radial edge from

contacting the radial flange.

12, The thrust bearing assembly of claim 11 further comprising a second thrust race
member including a radial race surface, the second thrust race member race surface being

substantially opposite the first thrust race member race surface.

13, The thrust bearing assembly of claim 12 wherein the cage assembly has a second
radial edge opposed to the first radial edge and the second thrust race member includes a radial
flange extending from the second thrust race member race surface and a radial lip extending
from the second thrust race member flange, the cage assembly and the second radial lip
configured such that the second radial lip contacts the rollers and prevents the cage second radial

edge from contacting the second radial flange.

14. The thrust bearing assembly of claim 13 wherein the first and second thrust race

member lip free ends each have a contoured configuration.
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15.  The thrust bearing assembly of claim 12 wherein the cage assembly has a second
radial edge opposed to the first radial edge and the second thrust race member includes a radial
flange extending from the second thrust race member race surface and a second radial lip
extending from the second thrust race member flange, the cage assembly and the second radial

Jip configured such that the cage second radial edge is free to pilot on the second radial flange.

16.  The thrust bearing assembly of claim 11 wherein the cage has a radial centerline
and wherein each roller has a roller centerline and is positioned in the cage with the roller

centerline offset outwardly relative to the cage radial centerline.

17.  The thrust bearing assembly of claim 11 wherein the cage has a radial centerline
and wherein each roller has a roller centerline and is positioned in the cage with the roller

centerline offset inwardly relative to the cage radial centerline.

18.  The thrust bearing assembly of claim 11 wherein the first thrust race member is

positioned against a shaft.

19.  The thrust bearing assembly of claim 11 wherein the first thrust race member is

positioned against a housing.

20.  The thrust bearing assembly of claim 11 wherein the first thrust race member lip

free end has a contoured configuration.
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ABSTRACT
A thrust bearing assembly including a plurality of rollers having a given diameterd, a
cage assembly configured to support the rollers, the cage assembly having a first radial edge that
extends a given radial distance X beyond the rollers, and at least one thrust race member. The
thrust race member includes a radial race surface, a radial flange extending from the race surface,
and a radial lip extending from the flange. The lip is substantially parallel to and at a distance
less than the given diameter d from the race surface. The lip has a free end at a distance from the

flange greater than the given distance X.
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