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(57) Abstract: A geometric shaped side bearing pad includes a top and a surface extending an angle § towards the top, wherein the
bearing pad has a geometric shape and a non-linear spring rate which levels out a reaction force without buckling. The surface of
the bearing pad can have two sides or four sides, can have spacing within the surface, or can be solid. The angle 8 can be within the
range of about 20 degrees and 85 degrees, and may preferably be within the range of about 30 degrees and 45 degrees to achieve
non-linear load/deflection. The top of the bearing pad can have a slot defined therethrough to accommodate a protrusion in a fixture
to engage the bearing pad. The bearing pad can provide a friction contact with an object and enables lateral force transfer to the

bearing pad, thereby providing lateral stiffness.
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GEOMETRIC SHAPED SIDE BEARING PAD

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is a continuation-in-part of U.S. Patent Application No.
11/495,409, filed July 27, 2006, the contents of which are incorporated herein by

reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention generally relates to bearings and, more

particularly, to a geometric shaped side bearing pad.

2. Descriptioh of the Related Art

[0002] Rail cars are typically equipped with wheeled trucks including side
bearings that are adapted, for example, to absorb energy in response to large impact
loads, to control or restrict hunting movements of the rail cars, to decrease warping
tendencies of the rail cars, to provide better curving characteristics of the rail cars, etc.
Truck hunting occurs during movement of a rail car over tracks or rails and is caused
mainly by worn wheels and/or worn rail. Truck hunting can lead to rapid truck
component wear and can cause high speed derailments.

[0003] Side bearing developments to reduce or otherwise control adverse truck
action have been ongoing for years. For example, side bearings have been developed
with various types of springs, hydraﬁlics dampers, yaw dampers, etc. Some side
bearings use compressed resilient members, such as spring loaded members,
elastomeric members, etc. Side bearing pads have normally been formed as straight

cylinders or columns, toroids, or metal-rubber sandwich structures.
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[0004] Side bearings have also used different forms of thermoplastic elastomers
to absorb necessary forces encountered in railroad cars, and typtcally require special
fixturing. U.S. Patent Nos. 4,962,916, 6,419,214 B2, and 6,723,771 B2, issued
October 16, 1990, July 16, 2002, and April 20, 2004, respectively, to at least the
present inventor, describe compression springs, non-linear spring rate sway bar
bushings, and high friction polyurethane elastomers having improved abrasion
resistance, and are incorporated herein by reference.

[0005] A side bearing pad having a spring rate that allows the storage of

deflection energy while limiting reaction force is desirable.
SUMMARY OF THE INVENTION

[0006] Accordingly, it is an object of the present invention to provide a
geometric shaped side bearing pad for any suspension or spring application for which
energy needs to be absorbed while controlling the maximum reaction force, such as
side bearers, d.ock fendering, ride bumpers, certain impact bumpers, etc. The bearing
pad may be used with many existing bearing boxes that previously held other types of
bearing pads, such as the rubber metal sandwich pad. The bearing pad provides a
non-linear spring rate that levels out the reaction force without buckling. The bearing
pad does not need bonding.

[0007] According to one aspect of the present invention, a bearing pad includes
a top and a surface extending an angle 6 towards the top, wherein the bearing pad has
a geqmetric shape and a non-linear spring rate that levels out the reaction force
without buckling.

[0008] The geofnetric shape of the bearing pad can be a pyramid shape, a
conical shape, a trapezoidal shape, a prismoid shape, etc. For example, as a pyramid

shape, the surface of the bearing pad can have two or four sides, and can have spacing
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within the surface, or can be solid. The initial length 1y of the surface can be formed
so that lo is greater than a critical length ., where I = 1y(1- 2/sz) and s is a
slenderness ratio of the surface.- When the bearing pad has spacing within the surface,
the non-linear spring rate decreases with deflection. ’

[0009] The angle 8 can be within the range of about 20 degrees and 85 degree,
and may preferably be within the range of about 30 degrees and 45 degrees to achieve
non-linear load/deflection. The top of the bearing pad can have a slot defined
therethrough to accommodate a protrusion in a fixture to engage the bearing pad. The
bearing pad can provide a friction contact with an object and enables lateral force
transfer to the bearing pad, thereby providing lateral stiffness. The bearing pad can
include polyurethane, such as thermoset polyurethane, thermoplastic polyurethane, or
a two part castable urethanes made from polyether-isocyanate or polyester-isocyanate

prepolymers cured with organic diamine or polyol materials.
BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The above and other objects, features and advantages of the present
invention will be more apparent from the following detailed description taken in
conjunction with the accompanying drawings, in which:

FIG. 1 is a perspective view of a geometric shaped side bearing pad according
to the present invention;

FIG. 2 is a cross-sectional view of the side bearing pad shown in FIG. 1;

FIG. 3 is a top view of the side béaring pad shown in FIG. 1; and

FIG. 4 is a bottom view of the side bearing pad shown in FIG. 1.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0011] Hereinafter, preferred embodiments according to the present invention
will be described with reference to the accompanying drawings. The same reference
numerals are used to designate the same elements as those shown in other drawings.
In the following description, a detailed description of known functions and
configurations incorporated herein will be omitted when it may obscure the subject
matter of the present invention.

[0012] Referring to the drawings, FIGs. 1-4 show a geometric shaped side
bearing pad 10 according to the present invention. As shown in FIG. 1, the bearing
pad 10 is contained within a bearing box 100 which forms no part of the invention.
The geometric shape of the bearing pad can be a pyramid shape, a conical shape, a
trapezoidal shape, a prismoid shape, etc. For example, as a pyramid shape, as shown
in the drawings, the surface of the bearing pad 10 can have two or four sides, and can
have spacing within the surface, or can be solid. The surface of the bearing pad 10 is
shown with four sides that interconnect a base 20 and a top 22. However, the surface
of the bearing pad 10 may be configured in a pyramid shape without the base 20 and
end sides, having only two longitudinal sides, thereby simplifying the fabrication of
the bearing pad 10. The base 20, when used, has a length and width. When formed as
a conical shape, the surface of the bearing pad 10 would have a smooth surface
extending from a circular base to a pointed top. .

[0013] The illustrated surface of the bearing pad 10 has two longitudinal sides
along the length of the bearing pad 10 that extend at an angle & between a first end 24
of the base 20, a second end 26 of the base 20, and the top 22 of the bearing pad 10.
The end sides along the width of the bearing pad 10 also extend at the angle &
between the base 20 and the top 22, when the end sides are used.
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[0014] The top 22 of the bearing pad 10 is a height above the base 20. The
top 22 has a slot 30 defined therethrough to accommodate a protrusion in a fixture to
engage the bearing pad 10, provide a friction contact with an object, such as a rail car,
and enable lateral force transfer to the bearing pad 10, thereby providing lateral
stiffness. The surface and base 20 of the bearing pad 10 are restrained from moving
out when under load. The bearing pad 10 does not need bonding. The coupling of the
bearing pad 10 to an object, such as a rail car, may alternatively be by direct contact
with a metal surface on the object using metal to elastomer friction to provide lateral
constraint. A metal plate can also be bonded to the top of the bearing pad 10, as
opposed to the slot 30. The béaring pad 10 is configured with a non-linear spring rate
that levels out the reaction force while absorbing deflection energy without buckling.
[0015] Tﬁe angle 8 is within the range of about 20 degrees and 85 degree and,
depending on the desired non-linear or linear spring rate, the angle & may preferably
be within the range of about 30 degrees and 45 degrees to achieve non-linear
load/deflection. A linear spring rate can occur at various angles greater than about 60
degrees. For example, when the angle 8 is about 60 degrees, the spring rate is linear.
The angled surface enables the bearing pad 10 to resist buckling while being
compressed. The angle 8 chosen for a particular application can control the maximum
reaction force.

[0016] The angle @ also provides clearance from the bearing box 100 when
compressed. The base 20 of the bearing pad 10, when used, can be configured for
being substantially aligned with a particular bearing box cavity. The bearing pad 10
preferably has spacing within the surface, the surface having a wall thickness,
however, the bearing pad 10 may also be solid. When the bearing pad 10 has spacing
between within the surface, the bearing pad 10 has a non-linear spring rate which

decreases slowly with deflection to level out the reaction force without buckling.



WO 2008/013652 PCT/US2007/015260

When the bearing pad .10 is solid, the bearing pad 10 has a non-linear spring rate
which increases with deflection. .

[0017] The length of the surface of the bearing pad 10 should be greater than a
length where the surface buckles due to applied force, e.g. a critical length 1,,. The
critical length 1, of the surface may be determined through use of the initial length of
side, with no applied force, e.g. 1o, and the slenderness ratio s of the surface, as
defined by 1, = 1o (1- 7r2/s2). The slenderness ratio s is a ratio based on the height and
the radius of gyration of the surface, the computation of which is well known to those
the structural arts.

[0018) The bearing pad 10 is preferably made of polyurethane, such as
thermoset polyurethane, thermoplastic polyurethane, etc. The bearing pad 10 may
also be made from DuPont Hytrel, a similar polymer, rubber, etc. Thermoset
polyurethane provides a durable, resilient material that has good low and high
temperature modulus retention, and has a higher modulus than a typical rubber
compound. For example, the polyurethanes may be two part castable urethanes made
from polyether-isocyanate or polyester-isocyanate prepolymers cured with organic
diamine or polyol materials, such as ADRIENE® and VIBRATHANE® prepolymers.
[0019] The bearing pad 10 may be used for any suspension or spring
application for which energy needs to be absorbed while controlling the maximum
reaction force, such as side bearers, dock fendering, ride bumpers, certain impact
bumpers, etc. The bearing pad 10 may be used with many existing bearing boxes that
previously held other types of bearing pads, such as the rubber metal sandwich pad.
The bearing pad 10 can also provide a non-linear spring rate that levels out the
reaction force while absorbing deflection energy without buckling.

[0020] As compared to sandwich type bearing pads, the bearing pad 10 does

not need bonding and has a more desirable non-linear spring rate. As compared to
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column type bearing pads, the bearing pad 10 fits into existing fixturing and has a
more non-linear decreasing spring rate when the bearing pad 10 has spacing within
the surface to level out the reaction force without buckling. The bearing pad 10 also
requires no special fixturing and can have a decreasing spring rate when the bearing
pad 10 has spacing within the surface, as opposed to an increasing spring rate of
toroidal type bearing pads.

[0021] Although preferred embodiments of the present invention have been
described for illustrative purposes, those skilled in the art will appreciate that various
modifications, additions and substitutions are possible, without departing from the
scope and spirit of the invention as disclosed in the accompanying claims, including

the tull scope of equivalents thereof.
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WHAT IS CLAIMED IS:

1. A bearing pad comprising:

a top; and

a surface extending an angle 8 towards the top,

wherein the bearing pad has a geometric shape and a non-linear spring rate

which levels out a reaction force without buckling.

2. A bearing pad according to claim 1, wherein the geometric shape is a

pyramid shape, a conical shape, a trapezoidal shape, or a prismoid shape.

3. A bearing pad according to claim 1, wherein an initial lengtﬁ lp of the
surface is formed so that 1y is greater than a critical length I, where 1., = lo(l-nz/sz)

and s is a slenderness ratio of the surface.

4, A bearing pad according to claim 1, wherein the surface has two sides.
5. A bearing pad according to claim 1, wherein the surface has four sides.
6. A bearing pad according to claim 1, wherein the surface is a smooth

surface extending from a circular base to a pointed top

7. A bearing pad according to claim 1, wherein the bearing pad has

spacing within the surface, and the non-linear spring rate decreases with deflection.

8. A bearing pad according to claim 1, wherein the bearing pad is solid.
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9. A bearing pad according to claim 1, wherein the angle @ is within the

range of about 20 degrees and 85 degrees.

10. A bearing pad according to claim 9, wherein the angle @ is within the

range of about 30 degrees and 45 degrees.

11. A bearing pad according to claim 1, wherein the top of the bearing pad
has a slot defined therethrough to accommodate a protrusion in a fixture to engage the

bearing pad.

12. A bearing pad according to claim 1, wherein the bearing pad provides a
friction contact with an object and enables lateral force transfer to the bearing pad,

thereby providing lateral stiffness.

13. A bearing pad acéording to claim 1, wherein the bearing pad comprises

polyurethane.

14. A bearing pad according to claim 13, wherein the bearing pad comprises

thermoset polyurethane.

15. A bearing pad according to claim 13, wherein the bearing pad comprises

thermoplastic polyurethane.

16. A bearing pad according to claim 13, wherein the bearing pad comprises
two part castable urethanes made from polyether-isocyanate prepolymers cured with

organic diamine materials.



WO 2008/013652 PCT/US2007/015260

17. A bearing pad according to claim 13, wherein the bearing pad comprises
two part castable urethanes made from polyether-isocyanate prepolymers cured with

polyol materials.

18. A Dbearing pad according to claim 13, wherein the bearing pad comprises
two part castable urethanes made from polyester-isocyanate prepolymers cured with

organic diamine materials.

19. A bearing pad according to claim 13, wherein the bearing pad comprises
two part castable urethanes made from polyester-isocyanate prepolymers cured with

organic polyol materials.

10
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