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TAPERED BRAKE BEAM WEAR LINER

ABSTRACT OF THE DISCLOSURE

A brake beam wear liner for receiving a brake beam assembly includes
a base wall extending between a rear end and front end. The base wall has opposite
side edges. The base wall has a tapered thickness between the rear end and the front
end with the base wall being thicker proximate to the rear end and being narrower
proximate to the front end. The brake beam wear liner also includes side walls
extending from the opposite side edges and flanges extending outward from the side
walls generally opposite the base wall. The side walls and the base wall define an

open ended trough configured to recetve an end of the brake beam assembly.
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TAPERED BRAKE BEAM WEAR LINER

BACKGROUND OF THE INVENTION

[0001] The subject matter herein relates to a railway car truck and,

more particularly, to a railway car truck having an improved brake beam wear liner.

[0002] In a railway car truck, two axles are held in a pair of laterally
spaced side frames, with a bolster extending laterally between and supported on each
side frame. The wheels are press fit on the axles, with the ends of the axles also fitted
with a roller bearing assembly. The roller bearing assembly is fit into a bearing
adapter that 1s fit into a pedestal jaw opening at the longitudinal end of each side

frame.

[0003] Each railway car truck also includes a braking system having
two brake beams that act to transmit braking force through brake shoes to the outer
tread of the railway wheels. The brake beams are attached to the side frames in
corresponding guide brackets (AAR standard S-366, 2006 revision). For example,
ends of the brake beams are received in the guide brackets. The brake beams are
movable within the guide brackets during application of the braking system.
Typically, wear plates (AAR standard S-367, 1997 revision) are positioned within the
guide brackets. The wear plates have a base wall, opposed sidewalls and tlanges

extending from the ends of the sidewalls opposite the base wall.

[0004] During operation, the side frames tend to shift with respect to
one another, such as when the railway car truck is going around a bend, or when the
load supported by the railway car truck shifts or changes. The side frames may tend
to shift inboard, which could squeeze in on the brake beam. As such, the brake beam
1s typically sized to create a gap or tolerance between the wear plates to avoid binding
of the brake beams. However, such gap may be too wide in some situations, such as
when the side frames are shifted outboard, when the brake beam 1s off-center or
kinked out of alignment, or when the brake beam used is undersized tor the particular

rail gauge. When the gap 1s too wide, the brake beam 1s allowed to migrate within the
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pockets of the guide brackets, which could iead to damage of the railway wheels. For
example, when the brake beam shifts over to one side or the other, the brake shoe
and/or the brake head holding the brake shoe may begin to rub on the flange of the
railway wheel, causing damage and/or fatlure of the railway wheel. Furthermore, the
problem with brake beam shift may be exaggerated on particular types of railway
cars, such as hopper cars, where the lever actuating the brake beam is angled to one
side. As the brake beam i1s pulled to the side, the brake shoe and/or the brake head are

similarly pulled toward the flange of the railway wheel.

[0005] A need exists for an improved railway car truck having a
brake beam wear liner that can compensate for conditions where the brake beam is

off-center during a braking condition.
BRIEF DESCRIPTION OF THE INVENTION

[0006] In one embodiment, a brake beam wear liner i1s provided for
receiving a brake beam assembly. The brake beam wear liner includes a base wall
extending between a rear end and front end. The base wall has opposite side edges.
The base wall has a tapered thickness between the rear end and the front end with the
base wall being thicker proximate to the rear end and being narrower proximate to the
front end. The brake beam wear liner also includes side walls extending from the
opposite side edges and flanges extending outward from the side walls generally
opposite the base wall. The side walls and the base wall define an open ended trough

configured to receive an end of the brake beam assembly.

[0007] In another embodiment, a brake system for a railway car truck
1s provided that includes a brake beam assembly configured to be mounted between
opposed side frames of the railway car truck. The brake beam assembly having a
brake beam with opposite ends and paddles at the ends and having brake heads
proximate to the ends of the brake beam where each brake head holds a brake shoe
configured to engage a wheel. The brake system also includes brake beam wear liners
configured to be received in corresponding guide brackets on the side frames. The

brake beam wear liners each include a base wall extending between a rear end and
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front end. The base wall has opposite side edges. The base wall has a tapered

thickness between the rear end and the front end with the base wall being thicker
proximate to the rear end and being narrower proximate to the front end. The brake
beam wear liner also includes side walls extending from the opposite side edges and
flanges extending outward from the side walls generally opposite the base wall. The
side walls and the base wall define an open ended trough configured to receive an end

of the brake beam assembly.

[0008] In a further embodiment, a railway car truck is provided that
includes two side frames each having a pedestal formed on longitudinally opposite
ends thereof. Each side frame has a pair of guide brackets on an inner side of the side
frame. A bolster extends transverse relative to the side frames and has laterally
opposite ends supported by the side frames. Brake beam assemblies are supported on
the bolster and side frames. Each brake beam assembly includes elongated brake
beam having opposite ends and paddles at the ends, with brake heads proximate to the
ends of the brake beam, each holding a brake shoe configured to engage a wheel.
The railway car truck also includes brake beam wear liners received in corresponding
guide brackets on the side frames. The brake beam wear liners each include a base
wall extending between a rear end and front end. The base wall has opposite side
edges. The base wall has a tapered thickness between the rear end and the front end
with the base wall being thicker proximate to the rear end and being narrower

proximate to the front end. The brake beam wear liner also includes side walls
extending from the opposite side edges and flanges extending outward from the side
walls generally opposite the base wall. The side walls and the base wall define an

open ended trough configured to receive an end of the brake beam assembly.
BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Figure 1 is a side view of a railway car truck formed in

accordance with an exemplary embodiment;

[0010] Figure 2 is a top view of the railway car truck shown in

Figure 1;
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[0011] Figure 3 is a perspective view of the railway car truck shown

in Figure 1;

[(0012] Figure 4 is a side view of a portion of the railway car truck

shown 1n Figure 1;

[0013] Figure 5 is a perspective view of a brake beam wear liner for

the railway car truck shown in Figure 1;

[0014] Figure 6 is a top view of the brake beam wear liner shown 1n

Figure 5;

[0015] Figure 7 is an end view of the brake beam wear liner shown

In Figure 3;

[0016] Figure 8 is a top, partial section view of a portion of the

railway truck shown in Figure 1;

(0017] Figure 9 is a side view of an alternative brake beam wear liner

in a first stage of manutacture;

[0018] Figure 10 is a top view of the brake beam wear liner shown in

Figure 9;

[0019] Figure 11 is a cross sectional view of the brake beam wear

liner shown in Figure 9 in a second stage of manufacture;

[0020] Figure 12 is a cross sectional view of another alternative

brake beam wear liner;

[0021] Figure 13 is a cross sectional view of a further alternative

brake beam wear liner; and

[0022] Figure 14 is a cross sectional view of yet another alternative

brake beam wear liner.
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DETAILED DESCRIPTION OF THE INVENTION

[0023] Referring now to Figures 1-3, a railway car truck 10 is shown.
The railway car truck 10 includes two laterally spaced side frames 12 and 14, between

which a bolster 16 extends. Each of the side frames 12, 14 and bolster 16 are usually

a cast steel unitary structure. Various internal ribs and supports lend strength, along

with a savings in overall weight for each of such cast steel truck components.

[0024] Axles 20 and 22 extend laterally between the side trames 12,
4. Railway wheels 24 are press fit on the ends of the axles 20, 22. Roller bearing

assemblies 26 are also provided on the ends of the axles 20, 22. The side tframes 12,

14 include side frame openings 28 aligned with the bolster 16.

[0025] The bolster 16 i1s seen to include bolster ends 32 and 34,
which extend through the side frame openings 28. Spring groups 36 support the
bolster ends 32 on a side frame lower support 42. The side frames 12, 14 include
vertical columns 44 that are longitudinally spaced and form the side frame openings
28 therebetween. The lower support section 42 has various raised structures adapted

to position the spring group 36 thereupon.

[0026] The side frames 12, 14 are also seen to have laterally spaced

pedestal jaws 46 which are the further most lateral extent of the side frames 12, 14.

Each pedestal jaw 46 forms a pedestal jaw opening 48, which 1s comprised of a roof
section 50, an outer wall 52, and an inner wall 54. The pedestal jaw opening 48 1s
adapted to receive a bearing adapter 56 therein. The bearing adaptors 56 rest on the

roller bearing assemblies 26.

[0027] The bolster 16 includes on its upper surface a bolster center

plate 64, which includes a bolster center plate wear liner 66. Also included on the

upper surface of the bolster 16 is a pair of laterally spaced side bearings 70.

[0028] The railway car truck 10 includes a brake system 100 having
brake heads 102 that support brake shoes 104. The brake system 100 1s operated to
press the brake shoes 104 against the railway wheels 24. The brake heads 102 may be
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fabricated or cast steel devices. The brake system 100 includes a brake beam

assembly 110 supported from the side frames 12, 14 and the bolster 16.

[0029] The brake beam assembly 110 includes a brake beam 120,
which is generally elongated and extends laterally between the side frames 12, 14.
The brake shoes 104 are provided proximate to the ends of the brake beam 120,
generally aligned with the railway wheels 24. Support sections 122 extend at acute
angles from ends of the brake beam 120. A standoff section 124 extends from a
center portion of the brake beam 120 to the apex of the curved or bent support
sections 122. The brake beams 120, support sections 122 and standoft sections 124
are typically comprised of structural steel, and may be in the form ot a hollow
structural steel sections. One or more levers 126 are connected to the brake beam
assembly 110, such as to the standoff sections 124, to actuate the brake beam
assembly 110 during braking. The levers 126 may be oriented substantially vertically.
Alternatively, the levers 126 may be angled, such as at approximately a 45° angle,
such as on a hopper freight car, where clearance above the levers 126 1s limited.
When angled, the levers 126 tend to pull the brake beam assembly 110 toward one
side of the railway car truck 10, which may cause the brake shoes 104 to rub against

the railway wheels 24 causing damage to the railway wheels 24.

[0030] Figure 4 is a side view of a portion of the railway car truck 10
illustrating a portion of an inner side 150 of the side frame 14. The side frame 14
includes guide brackets 152 extending inward from the side frame 14. Optionally, the
guide brackets 152 integrally formed with the side frame 14. The guide brackets 152
are positioned along the vertical column 44 proximate to the side frame opening 23.
The guide brackets 152 are positioned proximate to the lower support section 42 on
each side of the side frame opening 28. Similarly, the side frame 12 (shown In

Figures 2 and 3) includes a pair of guide brackets that are substantially similar to the

guide brackets 152.

[0031] The guide bracket 152 includes a pocket 154 that 1s

surrounded by an upper wall 156 and a lower wall 158. The upper and lower walls
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156, 158 are substantially parallel to one another and project from the side frame 14 to
define the pocket 154. In an exemplary embodiment, the guide bracket 152 has an
open side furthest from the side frame 14 that provides access to the pocket 154. The
open side extends between the upper and lower walls 156, 158. The pocket 154
receives a brake beam wear liner 170 which receives an end of the brake beam 120.
In an exemplary embodiment, the guide brackets 152 may conform to AAR standards
S-366. The AAR standards call for the guide bracket 152 to be inclined to the

horizontal at an angle of 14° for 40, 50, 70, and 90-100 ton cars, and at an angle of

16° for 125 ton cars.

[0032] With reference to Figures 5-7, a brake beam wear liner 170 1s
shown. The brake beam wear liner 170 includes a base wall 200, side walls 202, 204
extending from the base wall 200 and flanges 206, 208 extending from the side walls
202, 204, respectively. The brake beam wear liner 170 is configured to be received in
corresponding pockets 154 (shown in Figure 4) of the guide brackets 152 (shown in
Figure 4). The brake beam wear liner 170 defines an open ended trough 238 between

the side walls 202, 204. The base wall 200 is provided at a bottom of the trough 238
opposite the open end of the trough 238.

[0033] In an exemplary embodiment, the brake beam wear liner 170
is manufactured from a metal material, such as a cast steel material. Other types of

metal materials may be used in alternative embodiments. A metal material used for

the brake beam wear liner 170 may be manufactured by a process other than casting,

such as stamping and forming the brake beam wear liner 170. Alternatively, the brake
beam wear liner 170 may be fabricated from a synthetic material, such as a nylon
material. Optionally, an impact resistant nylon material may be used. Other types of
synthetic materials may be used in alternative embodiments. Optionally, the brake

beam wear liner may include an insert 172 embedded in the base wall 200, where the
insert 172 is manufactured from a different material than the base wall 200. The
insert 172 may be manufactured from a material selected to provide certain

characteristics, such as improved friction or wear characteristics as compared to the

material of the base wall 200.
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[0034] The base wall 200 has an inner surface 210 and an outer
surface 212 extending between opposite side edges 214, 216. The base wall 200
extends between a rear end 218 and a front end 220. The base wall 200 is tapered
between the rear end 218 and the front end 220 having a tapered thickness
therebetween. The rear end 218 has a first thickness 222 (shown in Figure 6) and the
front end 220 has a second thickness 224 (shown in Figure 6). The first thickness 222
1s thicker and the second thickness 224 is narrower. Optionally, the first thickness
222 may be at least twice the second thickness 224. For example, the second
thickness 224 may be 3/ 161 (0.18757) thick, whereas the first thickness 222 may be
approximately 11/16"™ (0.6875”) thick. Other thicknesses are possible in alternative

embodiments.

(0035] Optionally, the base wall 200 may have a constant taper
between the rear and front ends 218, 220, which is continuously getting thinner from
the rear end 218 to the front end 220. The outer surface 212 is generally planar and
the inner surface 210 1s generally planar, but angled with respect to the outer surface

212 to define a ramp surface that is non-parallel with respect to the outer surface 212.

[0036] The side walls 202, 204 have cutouts 226 at a front 228 of the
brake beam wear liner 170. Optionally, each cutout 226 may have a radiused surface.
The side walls 202, 204 include a pair of outwardly extending rounded protuberances

229 that are configured to engage the guide bracket 152 to hold the brake beam wear
liner 170 within the pocket 154. Each side wall 202, 204 has an inner surface 230 and

an outer surface 234 that transition into the inner and outer surfaces 210, 212,
respectively, of the base wall 200. The side walls 202, 204 extend from the opposite
side edges 214, 216, respectively, of the base wall 200.

[0037] The flanges 206, 208 extend outward from the side walls 202,
204, respectively, generally opposite the base wall 200. The flanges 206, 208 have
inner surfaces 234 and outer surfaces 236 that transition into the inner and outer

surfaces 230, 232, respectively, of the corresponding side wall 202, 204.
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[0038] The open ended trough 238 of the brake beam wear liner 170
has a variable depth 240 measured along a longitudinal length 242 thereof. The depth
240 1s measured between the outer surfaces 236 of the flanges 206, 208 and the base
wall 200. With the base wall 200 being tapered along the length thereof, the depth
240 changes along the length of the brake beam wear liner 170. For example, the
depth 240 at the front end 220 1s greater than the depth 240 at the rear end 218
(measured to the plane defined by the flanges 206, 208 opposite the base wall 200 as
if the tlanges 206, 208 extended the entire length of the brake beam wear liner 170).
In other words, the depth 240 decreases (e.g. gets shallower) from the front end 220 to

the rear end 218.

[0039] In an exemplary embodiment, portions of the brake beam
wear liner 170 conform to AAR standard S-367, while other portions of the brake
beam wear liner 170 do not conform to the AAR standard S-367. For example, the
base wall 200 may not conform to the standard because the base wall 200 has a
tapered thickness, however the remaining portions of the brake beam wear liner 170
may conform to the standard. The brake beam wear liner 170 can thus compensate
for conditions where the brake beam 120 is off-center, is too short or is subject to

being off-set.

[0040] Figure 8 1s a top, partial sectional view of a portion of the
railway car truck 10 illustrating brake beam wear liners 170 received in corresponding

guide brackets 152 of the side frame 14. Figure 8 also illustrates a portion of the

bolster 16, the railway wheels 24 and a portion of the brake system 100. The brake
heads 102 are shown coupled to the brake beam assembly 110 at ends of the brake

beams 120 aligned with the railway wheels 24.

[0041] The brake beam wear liners 170 are shown loaded into the
guide brackets 152. The brake beam wear liners 170 are loaded into the guide
brackets 152 such that the rear ends 218 are positioned proximate to the railcar wheels
24 and the front ends 220 are inward of the rear ends 218 positioned proximate to the

bolster 16. Ends of the brake beams 120 are configured to extend into the brake beam
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wear liner 170. For example, ends of the brake beams 120 include paddles 172 that
are configured to extend into the brake beam wear liners 170. The brake beam
assemblies 110 are not physically connected to the side frames 14. Rather, the brake
beam assemblies 110 are free-floating between the side frames 12, 14. The brake
beams 120 have an axial length measured between distal ends 176 of the paddles 172.
The axial length of each brake beam 120 1s selected to fit between the brake beam
wear liners 170. The brake beam wear liners 170 associated with a particular brake
beam 120 are spaced apart from one another by a lateral distance that 1s longer than
the axial length of the brake beams 120. As such, binding of the brake beam 120 1s

reduced or eliminated.

[0042] During operation of the brake system 100, the brake beam
assemblies 110 are actuated between retracted positions and advanced positions. In
the retracted position, the brake beams 120 are positioned closer to the bolster 16.
The paddles 172 are positioned proximate to the front ends 220 of the brake beam
wear liners 170. In the advanced position, the brake beams 120 are actuated away
from the bolster 16. The paddles 172 are advanced forward in the troughs 138 such
that the paddles 172 are positioned proximate to the rear ends 218 ot the brake beam
wear liners 170. When actuated, the brake beams 120 and corresponding brake shoes
104 are pressed toward the corresponding railway wheels 24 to apply braking pressure
to the railway wheels 24. The levers 126 (shown in Figure 4) actuate the brake

assemblies 110 during braking. Movement of the brake beam assemblies 110 i1s
guided by the brake beam wear liners 170. For example, the brake beam wear liners
170 limit movement of the brake beams 120 along a generally linear path toward, and
away from, the railway wheels 24 between the advanced and retracted positions. The

brake beams 120 have a linear range of motion defined by the brake beam wear liners

170.

[0043] When the brake beams 120 are off-center, one of the paddles

172 may be closer to the corresponding brake beam wear liner 170. For example,

such paddle 172 has a gap between the end of the paddle 172 and the base wall 200

that is smaller than a gap between the end of the opposite paddle 172 and its

-10-
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corresponding base wall 200. When actuated, as the paddle 172 1s moved forward,
the end of the paddle 172 may engage the ramped inner surface 210, which may force
the brake beam 120 to shift laterally toward a centered position. Having the base

walls 200 angled inward at both sides of the brake beam 120 ensures that the brake

beam 120 1s centered when actuated.

[0044] The added thickness of the brake beam wear liners 170 at the
rear ends 218 of the base walls 200 compensate for conditions where the brake beam
120 1s too short or subject to being off-set. Additionally, the axial distance between
the side frames 12, 14 may change as the railway car truck 10 passes down the
rallway track. For example, the axial distance may increase such as when the railway
car truck 10 curves around a bend or as the load supported by the railway car truck 10

shifts. Having thicker rear ends 218 may help center the brake beam 120 in such

situations.

[0045] The added thickness in the brake beam wear liner 170
compensates tfor situations where the brake beam assembly 110 1s off-center or tends
to shift off-center between the side frames 12, 14, which may be caused by the levers
126 pulling the brake beams 120 toward one of the side frames 12 or 14, such as may
be the case in hopper cars. When the brake beam assembly 110 is pulled to one side,
the brake beam 120 may engage the brake beam wear liner 170 at that side, which
operates as a lateral movement limit. Further pulling of the lever causes the brake

beam 120 to move longitudinally toward the wheel 24.

(0046] The brake beam wear liners 170 are aligned with one another
at the opposite ends of the brake beam 120. A rear lateral distance 1s defined between
the front ends 220 of the brake beam wear liners 170. A front lateral distance is
defined between the rear ends 218 of the brake beam wear liners 170. Because the
base walls 200 are inclined at the rear ends 218, the front lateral distance 1s less than
the rear lateral distance. In other words, there 1s more space between the brake beam
120 and the brake beam wear liners 170 in the retracted position at the front ends 220

than i1n the advanced position at the rear ends 218. Optionally, the front lateral
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distance may be approximately equal to the axial length of the brake beam 120 such

that the distal ends of the paddles 172 touch, or approximately touch, the base walls
200 at the rear ends 218.

[0047] Gaps between the ends of the paddles 172 and the rear ends
218 may be minimal. For example, a gap between the end of one paddle 172 and the
corresponding base wall 200 and a gap between the end of the other paddie 172 and
the corresponding base wall 200, together define a combined rear gap. The combined
rear gap may be approximately zero inches in some embodiments such that the distal
ends of the paddles 172 touch, or almost touch, the base walls 200 when the brake
beam 120 is in the advanced position. Alternatively, the combined rear gap may be
greater than zero inches such that a gap exists between the end of at least one of the
paddles 170 and the base walls 200, allowing some room for the brake beam 120 to
move, which will reduce the possibility of binding of the brake beam 120 between the
brake beam wear plates 170. The combined rear gap is larger than the combined front
gap, which is the combined distances between the ends of the paddles 172 and the
base walls 200 at the front ends 220 when the brake beam 120 is in the retracted

position.

[0048] With reference to Figures 9-11, a brake beam wear liner 270
is shown. The brake beam wear liner 270 1s similar to the brake beam wear liner 170
in some respects, and may be used 1n place of the brake beam wear liner 170. When

manufactured, the brake beam wear liner 270 may have substantially similar size,

shape and dimensions as the brake beam wear liner 170, such that the brake beam
wear liners 170, 270 may be interchangeable. The brake beam wear liner 270 1s
configured to be received in corresponding pockets 154 (shown in Figure 3) of the

guide brackets 152 (shown in Figure 5).

[0049] The brake beam wear liner 270 includes a base wall 300, side
walls 302, 304 extending from the base wall 300 and flanges 306, 308 extending from

the side walls 302, 304, respectively. The brake beam wear liner 270 defines an open

_12-
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ended trough 348 between the side walls 302, 304. The base wall 300 is provided at a
bottom of the trough 348 opposite the open end of the trough 348.

[0050] In an exemplary embodiment, the brake beam wear liner 270
1s manufactured from a metal material, and is configured to be stamped and formed.
For example, the brake beam wear liner 270 may be stamped from a metal piece of
material and formed into the shape shown in Figures 9 and 10. The brake beam wear
liner 270 is then further formed into the final shape shown 1n Figure 11. As described
in further detail below, the final forming step i1s pertormed to form an angled base

wall and to add thickness to a front of the base wall 300.

[0051] The base wall 300 has an nner surface 310 and an outer
surface 312 extending between opposite side edges 314, 315. The base wall 300
extends between a first end 316 and a second end 317. The base wall 300 has a

constant base wall thickness 318 measured between the inner and outer surtaces 310,

312.

[0052] The base wall 300 includes a central portion 320 extending
between a rear end 322 and a front end 323 (both shown in Figure 11). The front end
323 may be the same as the second end 317. The base wall 300 also includes a first
longitudinal extension 324 extending from the rear end 322 to the first end 316. The
first longitudinal extension includes a wall portion 326 and a ramp portion 328. The
wall portion 326 may be generally perpendicular to the central portion 320 of the base
wall 300 and the ramp portion 328 may be generally angled with respect to, and
extending between, the wall portion 326 and the central portion 320. Optionally, a
second longitudinal extension (not shown) may extend from the front end 323, in

which case, the second end 317 may be remote from the front end 323 of the central

portion 320.

[0053] During manufacture, the first extension 324 is folded over or
under the central portion 320, which increases a thickness of the base wall 300 at the

rear end 322 and/or at the front end 323. When folded over, the first extension 324 1s

-13-
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angled with respect to the central portion 320 such that the first extension 324 is non-

parallel to the central portion 320.

[0054] In an exemplary embodiment, the first extension 324 may be
cantilevered such that the distal end of the first extension 324 does not normally
engage the central portion 320. The first extension 324 1s deflectable such that the
first extension 324 operates as a spring member configured to engage, and be spring
biased against, the brake beam 120. When the brake beam 120 engages the first
extension 324, the first extension 324 may be deflected inward toward the central
portion 320. Such deflection may cause the first extension 324 to impart a spring
force on the brake beam 120, thus forcing the brake beam 120 away from the central

portion 320, which tends to center the brake beam 120.

[0055] Each side wall 302, 304 has an inner surface 330 and an outer
surface 332 that transition into the inner and outer surfaces 310, 312, respectively, of
the base wall 300. The side walls 302, 304 extend from the opposite side edges 314,
3135, respectively, of the base wall 300. The side walls 302, 304 have cutouts 336 at a
front 338 of the brake beam wear liner 270. Optionally, the cutout 336 may have a
radiused surface. The side walls 302, 304 include a pair of outwardly extending
rounded protuberances 340 that are configured to engage the guide bracket 152 to
hold the brake beam wear liner 270 within the pocket 154.

[0056] The flanges 306, 308 extend outward from the side walls 302,
304, respectively, generally opposite the base wall 300. The flanges 306, 308 have
inner surfaces 342 and outer surfaces 344 that transition into the inner and outer

surfaces 330, 332, respectively, of the corresponding side wall 302, 304.

[0057] The base wall 300 has an initial longitudinal length 360
(shown 1n Figure 10) measured between the first end 316 and the second end 317,
which includes the longitudinal lengths of the central portion 320, as well as the first
extension 324. After the first extension 324 is folded onto the central portion 320, the
base wall 300 has a final longitudinal length 362 (shown in Figure 11) measured
between the rear end 322 and the front end 323. The final longitudinal length 362 is

-14-
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shorter than the initial longitudinal length 360 because the first extension 324 is

folded over or under the central portion 320. Optionally, the initial longitudinal

length 360 may be approximately two times the final longitudinal length 362.

[0058] With reference to Figure 12, a brake beam wear liner 370 is
shown that includes an adapter portion 372 mounted thereto to provide an inclined
surface on the base of the brake beam wear liner 370 and/or to add thickness to the
brake beam wear liner 370 in selected locations of the brake beam wear liner 370.
The brake beam wear liner 370 is similar to the brake beam wear liners 170, 270 in
some respects, and may be used 1n place of the brake beam wear liners 170, 270.
When manufactured, the brake beam wear liner 370 may have substantially similar
size, shape and dimensions as the brake beam wear liner 170, such that the brake
beam wear liners 170, 370 may be interchangeable. The brake beam wear liner 370 is
configured to be received in corresponding pockets 154 (shown in Figure 4) of the

guide brackets 152 (shown 1n Figure 4).

[0059] The brake beam wear liner 370 includes a base wall 400, side
walls 404 (only one is shown in Figure 12) extending from the base wall 400 and
flanges 408 (only one is shown in phantom in Figure 12) extending from the side
walls 404. The brake beam wear liner 370 defines an open ended trough 448 between
the side walls 404. The base wall 400 1s provided at a bottom of the trough 448
oppostte the open end of the trough 448.

[0060] In an exemplary embodiment, the brake beam wear liner 370
1s manufactured to substantially conform to AAR standard S-367; however the
adaptor portion 372 adds thickness to the base wall portion 400, which makes the

brake beam wear liner 370 non-conforming.

[0061] The base wall 400 has an inner surface 410 and an outer
surface 412. The base wall 400 extends between a rear end 416 and a front end 417.

The base wall 400 has a generally uniform thickness along the length of the base wall
400.
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[0062] The adaptor portion 372 includes a central portion 420
extending between a rear end 422 and a front end 423 (both shown in Figure 11). The
adaptor portion 372 includes an inner surface 424 and an outer surface 425 between
the rear end 422 and the front end 423. The adaptor portion 372 has a non-uniform
adapter thickness 426 measured between the inner and outer surfaces 424, 425. The
adapter thickness 426 is greater proximate to the rear end 422 and is narrower
proximate to the front end 423. The adaptor portion 372 may be manufactured from a
metal material, such as a cast metal piece. Alternatively, the adaptor portion 372 may
be manufactured from another material, such as nylon or synthetic material. The
adapter portion 372 may be manufactured from a material selected to provide certain
characteristics, such as improved friction or wear characteristics as compared to the

material of the base wall portion 400.

[0063] During assembly, the adaptor portion 372 is coupled to the
base wall portion 400. The adaptor portion 372 may be coupled to the base wall
portion 400 using fasteners, latches, tabs, interlocking features, an interference fit, or
other suitable connecting means or processes. Optionally, the adaptor portion 372
may be coupled to the inner surface 410 such that the outer surface 425 of the adaptor
portion 372 engages and rests on the inner surface 410 of the base wall 400. The

inner surface 424 thus defines the bottom of the trough 448.

[0064] With reference to Figure 13, a brake beam wear liner 470 is

shown. The brake beam wear liner 470 1s similar to the brake beam wear liner 270 in

some respects, and may be used in place of the brake beam wear liner 270. When
manufactured, the brake beam wear liner 470 may have substantially similar size,
shape and dimensions as the brake beam wear liner 270, such that the brake beam
wear liners 270, 470 may be interchangeable. The brake beam wear liner 470 is

configured to be received in corresponding pockets 154 (shown in Figure 4) of the

guide brackets 152 (shown in Figure 4).

[0065] The brake beam wear liner 470 includes a base wall 500, side

walls 504 (only one 1s shown i1n Figure 13) extending from the base wall 500 and
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flanges 508 (only one i1s shown in phantom in Figure 13) extending from the side
walls 504. The brake beam wear liner 470 defines an open ended trough 548 between
the side walls 504. The base wall 500 1s provided at a bottom of the trough 548

opposite the open end of the trough 548.

[0066] The brake beam wear liner 470 differs from the brake beam
wear liner 270, 1n that the brake beam wear liner 470 includes a first extension 524
and a second extension 3235, as opposed to just a single extension as with the first
extension 324 (shown in Figures 9-11). The second extension 5235 is relatively shorter
than the first extension 524. The second extension 525 extends from a rear end of the
base wall 500 and the first extension 524 extends from a front end of the base wall
500. The second extension 525 is folded over prior to the first extension 524, and the
distal end of the first extension 524 rests on the second extension 525. The second
extension 325 holds the distal end of the first extension 524 elevated off a central
portion 520 of the base wall 500 at an angle. Optionally, the first extension 524 may
normally be elevated above the second extension 525, but when the brake beam 120
engages the first extension 524, such as when the brake beam 120 i1s moved to the
advanced position, the first extension 524 may be deflected. The second extension
525 operates as a stop, which limits the amount of deflection of the first extension
524, thus maintaining the first extension 524 at an angle. The first extension 524 is

tapered or angled downward from the second extension 525 to the central portion 520.

[0067] With reference to Figure 14, a brake beam wear liner 570 is

shown. The brake beam wear liner 570 1s similar to the brake beam wear liner 270 1n
some respects, and may be used in place of the brake beam wear liner 270. When
manufactured, the brake beam wear liner 570 may have substantially similar size,
shape and dimensions as the brake beam wear liner 270, such that the brake beam
wear liners 270, 570 may be interchangeable. The brake beam wear liner 570 is

configured to be received in corresponding pockets 154 (shown in Figure 4) of the

guide brackets 152 (shown in Figure 4).
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f0068] The brake beam wear liner 570 includes a base wall 600, side
walls 604 (only one is shown in Figure 14) extending from the base wall 600 and
flanges 608 (only one is shown in phantom in Figure 14) extending from the side
walls 604. The brake beam wear liner 570 defines an open ended trough 648 between
the side walls 604. The base wall 600 is provided at a bottom of the trough 648
opposite the open end of the trough 648. 1

[0069] The brake beam wear liner 570 differs from the brake beam

wear liner 270, in that the brake beam wear liner 570 includes a first extension 624
extending from a front end 622 of a central portion 620 of the base wall 600 rather
than a rear end as is the case with the brake beam wear liner 270. The first extension
624 is cantilevered upward from the front end 622 and extends at an angle with

respect to the central portion 620.

[0070] The scope of the claims should not be limited by the
preferred embodiments set forth in the examples, but should be given the

broadest interpretation consistent with the description as a whole.
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What i1s claimed 1s:

1. A brake beam wear liner for receiving a brake beam assembly, the brake beam wear liner
comprising: a base wall extending between a rear end and a front end, the base wall having
opposite side edges, the base wall having a tapered thickness between the rear end and the front
end, the base wall being thicker proximate to the rear end and being narrower proximate to the
front end; sidewalls extending from the opposite side edges, the sidewalls and the base wall
defining an open ended trough configured to receive an end of the brake beam assembly; and
flanges extending outward from the sidewalls generally opposite the base wall, wherein the base

wall has a constant taper along a length of the base wall between the rear and front ends.

2. The brake beam wear liner of claim 1, wherein the base wall has an inner surface and an
outer surface, the inner surface facing the open ended trough, the outer surface facing a
corresponding guide bracket holding the break beam wear liner, the inner surface being angled

with respect to the outer surface such that the inner surface and outer surface are non-parallel.

3. The brake beam wear liner of claim 1, wherein a depth of the open ended trough

decreases along a length thereof between the front end and the rear end, the depth being defined

between the flanges and the base wall.

4. A brake beam wear liner for receiving a brake beam assembly, the brake beam wear liner
comprising: a base wall extending between a rear end and a front end, the base wall having
opposite side edges, the base wall having a tapered thickness between the rear end and the front
end, the base wall being thicker proximate to the rear end and being narrower proximate to the
front end; sidewalls extending from the opposite side edges, the sidewalls and the base wall
defining an open ended trough configured to receive an end of the brake beam assembly; and
flanges extending outward from the sidewalls generally opposite the base wall, wherein the base

wall is die cast using a mold that defines the tapered thickness of the base wall.

5. A brake beam wear liner for receiving a brake beam assembly, the brake beam wear liner
comprising: a base wall extending between a rear end and a front end, the base wall having
opposite side edges, the base wall having a tapered thickness between the rear end and the front

end, the base wall being thicker proximate to the rear end and being narrower proximate to the
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front end; sidewalls extending from the opposite side edges, the sidewalls and the base wall

defining an open ended trough configured to receive an end of the brake beam assembly; and
flanges extending outward from the sidewalls generally opposite the base wall, wherein the base
wall includes a central portion and a longitudinal extension extending from an end of the central
portion, the longitudinal extension being folded over the central portion into the open ended

trough, the longitudinal extension being angled with respect to the central portion such that the

base wall has the tapered thickness.

6. A brake beam wear liner for receiving a brake beam assembly, the brake beam wear liner
comprising: a base wall extending between a rear end and a front end, the base wall having
opposite side edges, the base wall having a tapered thickness between the rear end and the front
end, the base wall being thicker proximate to the rear end and being narrower proximate 'to the
front end; sidewalls extending from the opposite side edges, the sidewalls and the base wall
defining an open ended trough configured to receive an end of the brake beam assembly; and
flanges extending outward from the sidewalls generally opposite the base wall, wherein the base
wall includes a central portion and a longitudinal extension extending from an end of the central
portion, the longitudinal extension being folded over the central portion into the open ended
trough, the longitudinal extension being deflectable within the open ended trough such that the
longitudinal extension operates as a spring member configured to engage, and be spring biased

against, the brake beam assembly.

7. A brake beam wear liner for receiving a brake beam assembly, the brake beam wear liner

comprising: a base wall extending between a rear end and a front end, the base wall having
opposite side edges, the base wall having a tapered thickness between the rear end and the front
end, the base wall being thicker proximate to the rear end and being narrower proximate to the
front end; sidewalls extending from the opposite side edges, the sidewalls and the base wall
defining an open ended trough configured to receive an end of the brake beam assembly; and
flanges extending outward from the sidewalls generally opposite the base wall, wherein base

wall has a first thickness at the rear end and a second thickness at the front end, the first

thickness being at least twice the second thickness.
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8. A brake beam wear liner for receiving a brake beam assembly, the brake beam wear liner
comprising: a base wall extending between a rear end and a front end, the base wall having
opposite side edges, the base wall having a tapered thickness between the rear end and the front
end, the base wall being thicker proximate to the rear end and being narrower proximate to the
front end; sidewalls extending from the opposite side edges, the sidewalls and the base wall
defining an open ended trough configured to receive an end of the brake beam assembly; and
flanges extending outward from the sidewalls generally opposite the base wall, wherein the base
wall includes a central portion and an adapter separately provided from, and coupled to, the
central portion, the central portion having a uniform thickness, the adapter having a non-uniform

thickness, wherein the base wall has the tapered thickness when the adapter i1s coupled to the

central portion.

HAM LAW\ 422716\l
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