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CORRECTIVE DEVICE FOR UNEVEN BRAKE SHOE WEAR

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application is claims priority to United States Provisional Patent Application
No. 61/833,077 entitled "Corrective Device for Uneven Brake Shoe Wear", filed June 10, 2013,

which is hereby incorporated by reference in its entirety.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present disclosure is directed to a brake mechanism for a railway vehicle, and,
further, to a device for correcting uneven brake shoe wear on the brakes of a railway vehicle.

Description of Related Art

[0003] Various brake mechanisms for railway vehicles are known in the art. In a truck-mounted
brake mechanism, such as the TMX® or UBX® systems, owned by WABTEC Holding Corp., the
Assignee of the present invention, two brake beams are provided per truck to provide the braking
force to the two axles of the truck. The two brake beams are activated by at least one brake cylinder
that is in fluid communication with a source of compressed air, such as an air reservoir mounted
on the body of the railway vehicle.

[0004] In general, each brake beam includes a compression beam having its terminal ends
coupled to the ends of a V-shaped tension beam. A brake head is provided at the opposing terminal
ends of the compression beam and/or the V-shaped tension beam. Each brake head includes a
brake shoe carrier adapted to receive a removable brake shoe. The brake mechanism is coupled to
the truck of the railway vehicle at end portions of the brake heads. In operation, the brake beam
having the compression beam and the V-shaped tension beam is suspended and contained within
the railway truck bogie to allow movements with the truck.

[0005] During the braking operation, a non-uniform wear of the consumable material of the
brake shoes may occur as the components of the brake mechanism wear toward their condemning
limits. In such a scenario, the brake beams tend to rotate relative to side frames and the wheels,
which forces an upper end of the brake shoes closer to the wheel relative to the lower end of the
brake shoes. Such uneven contact of the brake shoes increases the wear rate of the upper end of

the brake shoes relative to the lower end of the brake shoes. In certain situations, the uneven wear
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leaves the shoe material at the upper end of the brake shoe at the condemnable limit, while the
shoe material at the lower end of the brake shoe is still serviceable. In extreme cases, the material
of the brake shoe at the upper end may become so worn as to cause the metal backing plate of the -
brake shoe to be exposed and contact the wheel, thereby causing damage to the brake head, the
backing plate, and the wheel. Another common problem is that, as the components of the brake
mechanism gradually wear out, the compression beam may come into contact with a slack adjuster.
During operation, continued contact between the compression beam and the slack adjuster may

cause wear on the compression beam and/or the slack adjuster.

SUMMARY OF THE INVENTION

[0006] In view of the disadvantages of the existing brake mechanisms for railway vehicles,
particularly truck-mounted brake beams, there is a need for an improved brake beam. In particular,
there is a need for an improved brake beam that includes a corrective device to prevent uneven
brake shoe wear. There is an additional need for an improved brake beam that includes a corrective
device for preventing misalignment of the brake beam components as they gradually wear out.

[0007] In accordance with one embodiment, a corrective device for correcting uneven brake
shoe wear on a brake mechanism for a railway vehicle is provided. The corrective device can be
used on a railway vehicle, including a brake beam having a tension beam coupled to a compression
beam, a brake head with brake shoes provided at each end of the brake beams, and a slack adjuster.
One example of a braking system for which the corrective device can be used is a truck mounted
braking system. The corrective device is configured to cooperate with at least one of the
compression beam and the slack adjuster to minimize or prevent the compression beam and the
tension beam from rotating relative to the side frames and wheels of the railway vehicle. The
corrective device can be configured to cooperate with the compression beam to minimize or
prevent movement of the compression beam toward the slack adjuster. According to one design,
the corrective device can be positioned between the compression beam and the slack adjuster.

[0008] The corrective device includes at least one elongated body having an upper end separated
from a lower end by a pair of sidewalls, at least one recess extending from the lower end toward
the upper end of the at least one elongated body, and at least one securing element adapted for
securing the at least one elongated body on the compression beam of the brake beam. According
to one embodiment, the recess can be sized to fit on at least a portion of the compression beam of

the brake beam. The at least one securing element can extend from at least one of the pair of
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sidewalls and can be angled inwards toward the at least one recess and deflect in an outward
direction with respect to the at least one recess upon placement of the corrective device about the
compression beam. According to one design, the at least one securing element can extend from
one sidewall toward an opposing sidewall over at least a portion of a width of the recess.

[0009] The corrective device can be formed from a flexible material, such as rubber or any
known elastomeric material. Alternatively, the corrective device can be formed from a rigid, self-
lubricating material configured to deflect an amount sufficient enough to secure the corrective
device to the compression beam.

[0010] In accordance with another embodiment, a braking system for a railway vehicle
comprises a brake beam, including a tension beam coupled to a compression beam, a brake head
with brake shoes provided at each end of the brake beam, a slack adjuster associated with the brake
beam, and a corrective device configured to cooperate with at least one of the compression beam
and the slack adjuster to minimize or prevent the compression beam and the tension beam from
rotating relative to the side frames and wheels of the railway vehicle. According to one design,
the braking system can be configured to be mounted to a truck of a railway vehicle and can include
a pair of brake beams, wherein each of the brake beams include a tension beam coupled to a
compression beam and the slack adjuster interconnects the pair of brake beams. The braking
system can include a pair of corrective devices such that a corrective device cooperates with the
compression beam of each of the pair of brake beams. The corrective device is configured to
cooperate with the compression beam to minimize or prevent movement of the compression beam
toward the slack adjuster.

[0011] The corrective device comprises at least one elongated body having an upper end
separated from a lower end by a pair of sidewalls, at least one recess extending from the lower end
toward the upper end of the at least one elongated body, and at least one securing element adapted
for securing the at least one elongated body on the compression beam of the brake beam. The at
least one securing element can extend from at least one of the pair of sidewalls and the securing
element can be angled inwards toward the at least one recess and can deflect in an outward
direction with respect to the at least one recess upon placement of the corrective device about the
compression beam.

[0012] In accordance with another embodiment, a method for correcting uneven brake shoe

wear on a brake mechanism for a railway vehicle, wherein the railway vehicle includes a brake
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beam having a tension beam coupled to a compression beam, a brake head with brake shoes
provided at each end of the brake beams, and a slack adjuster, and wherein the method includes
providing a corrective device and associating the corrective device with at least one of the
compression beam and the slack adjuster to minimize or prevent the compression beam and the
tension beam from rotating relative to the side frames and wheels of the railway vehicle. The
corrective device can comprise at least one elongated body having an upper end separated from a
Jower end by a pair of sidewalls, at least one recess extending from the lower end toward the upper
end of the at least one elongated body, and at least one securing element adapted for securing the
at least one elongated body on the compression beam of the brake beam. The method includes
positioning the corrective device about the compression beam at a location between the
compression beam and the slack adjuster. According to one design, the at least one securing
element extends from at least one of the pair of sidewalls and is angled inwards toward the at least
one recess and deflects in an outward direction with respect to the at least one recess upon
placement of the corrective device about the compression beam.

[0013] In accordance with one embodiment, a truck-mounted brake mechanism for a railway
vehicle may have a brake beam with a tension beam coupled to a compression beam, and a brake
head with brake shoes provided at each end of the brake beam. A device for correcting uneven
brake shoe wear on the truck-mounted brake mechanism may include at least one elongated body
having an upper end separated from a lower end by a pair of sidewalls. At least one recess may
extend from the lower end toward the upper end of the at least one elongated body. The recess
may be adapted to fit on at least a portion of the compression beam of the brake beam. The recess
may include at least one securing element adapted for securing the at least one elongated body on
the compression beam of the brake beam. The device may be adapted for aligning components of
the truck-mounted brake mechanism to prevent uneven brake shoe wear.

[0014] These and other features and characteristics of the device for correcting uneven brake
shoe wear on truck-mounted brakes of a railway vehicle, as well as the methods of operation and
functions of the related elements of structures and the combination of parts and ecohomies of
manufacture, will become more apparent upon consideration of the following description and the
appended claims with reference to the accompanying drawings, all of which form a part of this
specification, wherein like reference numerals designate corresponding parts in the various figures.

It is to be expressly understood, however, that the drawings are for the purpose of illustration and
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description only, and are not intended as a definition of the limits of the invention. As used in the
specification and the claims, the singular form of “a”, “an”, and “the” include plural referents

unless the context clearly dictates otherwise.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015] FIG. 1 is a top view of one brake beam of a truck-mounted brake mechanism in
accordance with an embodiment of the present disclosure;
[0016] FIG. 1A is a side view of the truck-mounted brake mechanism of FIG. 1 installed within
a truck in accordance with an embodiment of the present disclosure;
[0017] FIG. 2 is a front view of the brake beam shown in FIG. 1 in accordance with an
embodiment of the present disclosure;
[0018] FIG. 3 is a cross-sectional view of the brake beam shown in FIG. 1 taken along line A-
A of FIG. 1in accordance with an embodiment of the present disclosure;
[0019] FIG. 4 is a detailed view of detailed portion “4” in FIG. 3 in accordance with an
embodiment of the present disclosure;
[0020] FIG. 5 is a detailed view of detailed portion “5” in FIG. 2 in accordance with an
embodiment of the present disclosure;
[0021] FIG. 6 is a perspective view of a corrective device for use with the brake beam illustrated
in FIG. 1 in accordance with an embodiment of the present disclosure; and
[0022] FIG. 7 is a side view of the corrective device shown in FIG. 6 in accordance with an

embodiment of the present disclosure.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0023] For purposes of the description hereinafter, the terms “upper”, “lower”, “right”, “left”,
“vertical”, “horizontal”, “top”, “bottom”, “lateral”, “longitudinal”, and detivatives thereof, shall
relate to the invention as it is oriented in the drawing figures. However, it is to be understood that
the invention may assume alternative variations and step sequences, except where expressly
specified to the contrary. It is also to be understood that the specific devices and processes
illustrated in the attached drawings, and described in the following specification, are simply
exemplary embodiments of the invention. Hence, specific dimensions and other physical

characteristics related to the embodiments disclosed herein are not to be considered as limiting.
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[0024] Referring to the drawings in which like reference characters refer to like parts throughout
the several views thereof, the present disclosure is generally directed to a device for correcting
uneven brake shoe wear on truck-mounted brakes of a railway vehicle.

[0025] Referring initially to FIGS. 1, 1A and 2, a truck-mounted brake mechanism 10 is shown.
The brake mechanism 10, as described herein, is intended for connection to a truck of a railway
vehicle (not shown), as will be readily apparent to those skilled in the railway vehicle art.
Examples of truck mounted braking systems include the TMX® or UBX® designs, owned by
WABTEC Holding Corp., the assignee of the present invention. The brake mechanism 10 is
adapted for use in railway vehicles adapted for passenger and/or cargo transit. However, this use
is intended to be non-limiting and the brake mechanism 10 has applications in railway vehicles
generally.

[0026] With continuing reference to FIGS. 1-2, the brake mechanism 10 includes a pair of brake
beams, generally indicated as 12 and 13, which are substantially identical. Each of'the brake beams
12, 13 include a compression beam 14, a generally V-shaped tension beam 16 and a strut 26. The
terminal ends of the compression beam 14 are coupled to the corresponding terminal ends of the
tension beam 16. At a location substantially midway between their opposite ends, the compression
beam 14 and the tension beam 16 of the respective brake beams 12 are spaced apart sufficiently to
allow connection of the strut 26 therebetween.

[0027] The compression beam 14 has a generally L-shaped cross section, as best shown in FIG.
3. A brake head 18 is provided at the opposing terminal ends of the compression beam 14 and/or
the tension beam 16. Each brake head 18 includes a brake shoe carrier 20 adapted to receive a
removable brake shoe 22. The brake mechanism 10 is coupled to the truck of the railway vehicle
(not shown) at end portions 24 of the brake heads 18. In operation, the compression beam 14 and
the tension beam 16 hang from the truck.

[0028] With continuing reference to FIG. 1 and with reference to Fig. 1A, the brake mechanism
10 further includes a pair of force transmitting levers 44, 46 pivotally connected by pins 48 to the
strut member 26 of the respective brake beam 12, 13. The force transmitting members 44, 46 and
interconnected by a rod 27 and a slack adjuster 28. As shown in Fig. 1, the rod 27 also connects
a brake cylinder 29 to one end 44a of the force transmitting lever 44 for transferring the braking
force exerted by the brake cylinder to the brake beam 12. The automatic slack adjuster 28 is

attached to the opposing end 44b of the force transmitting lever 44 to automatically extend and



WO 2014/200974 PCT/US2014/041658

move the brake heads 18 closer to the wheels of the railway vehicle in order to compensate for
wear of the brake shoes 22.

[0029]  As the components of the brake mechanism 10 wear toward their condemning limits, the
compression beam 14 and the tension beam 16 tend to move relative to the wheels 60 and side
frames 62 of the railway vehicle. This causes a misalignment of the compression beam 14 and the
tension beam 16 relative to the side frames 62 and the wheels 60 and results in uneven contact
between an upper portion 22a of the brake shoe 22 and the lower portion 22b of the brake shoe
22. In certain situations, the compression beam 14 may come into contact with the slack adjuster
28, which may result in wear on the compression beam 14 and/or the slack adjuster 28.

[0030] With reference to FIGS. 2-3 and FIGS. 4-5, the brake mechanism 10 further includes a
device 30 shown with portions 4 and 5 in FIGS. 3 and 2, respectively, for correcting uneven brake
shoe wear (hereinafter referred to as “corrective device 30”). The corrective device 30 is adapted
to'compensate for any misalignment of the components of the brake mechanism 10 that may occur
as the components reach their condemning limits. As best shown in FIG. 4, the corrective device
30 is adapted for connecting to at least a portion of the compression beam 14. In one embodiment,
the corrective device 30 is adapted to wrap around at least a portion of the L-shaped profile of the
compression beam 14. As shown in FIGS. 2-5, the corrective device 30 is desirably connected to
the compression beam 14 proximate to the slack adjuster 28 such that the corrective device 30 is
interposed between the compression beam 14 and the slack adjuster 28.

[0031] With reference to FIGS. 6-7, fhe corrective device 30 has a block-shaped structure with
an elongated body 32. The elongated body 32 has an upper end 34 separated from a lower end 36
by a pair of sidewalls 38a and 38b. At least one recess 40 extends from the lower end 36 toward
the upper end 34. The recess 40 is generally adapted to fit on at least a portion of the compression
beam 14 (shown in FIGS. 1-5). The recess 40 includes at least one securing element 42 adapted
for securing the elongated body 32 on the compression beam 14. The securing element 42 extends
from one sidewall 38a toward the opposing sidewall 38b over at least a portion of the width of the
recess 40. The securing element 42 is desirably provided at a lower end of one sidewall 38a such
that the width of the recess 40 in the region of the securing element 42 is substantially equal or
smaller than the thickness of the sidewall of the compression beam 14. The securing element 42
may be angled inwards such that at least a portion of the securing element 42 is deflected outward

as the corrective device 30 is connected to the compression beam 14. In one embodiment, the
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corrective device 30 is made from a flexible material, such as rubber or other elastomeric material.
In other embodiments, the corrective device 30 is made from a rigid, self-lubricating material that
is configured to deflect enough to secure it to the compression beam 14.

[0032] The corrective device 30 is adapted to compensate for any misalignment of the
components of the brake mechanism 10 that may occur as the components reach their condemning
limits. In particular, the corrective device 30 is adapted to stop the compression beam 14 and the
tension beam 16 from rotating relative to the brake heads 18. Due to the position of the corrective
device 30 between the compression beam 14 and the slack adjuster 28, movement of the
compression beam 14 toward the slack adjuster 28 is prevented by the corrective device 30. The
thickness of the corrective device 30 is dimensioned such that in case the compression beam 14
moves toward the slack adjuster 28, the movement of the compression beam 14 relative to the
brake heads 18 and the wheels will be minimized, thereby reducing the potential for uneven brake
shoe wear. Although described herein with reference to an exemplary embodiment of the brake
mechanism 10, the corrective device 30 may be implemented with various other truck-mounted
brake mechanisms not expressly disclosed herein.

[0033] While various embodiments of the device for correcting uneven brake shoe wear on
truck-mounted brakes of a railway vehicle were provided in the foregoing description, those skilled
in the art may make modifications and alterations to these embodiments without departing from
the scope and spirit of the invention. For example, it is to be understood that this disclosure
contemplates that, to the extent possible, one or more features of any embodiment can be combined
with one or more features of any other embodiment. Accordingly, the foregoing description is
intended to be illustrative rather than restrictive. The invention described hereinabove is defined
by the appended claims and all changes to the invention that fall within the meaning and the range

of equivalency of the claims are to be embraced within their scope.
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THE INVENTION CLAIMED IS:

1. A corrective device for correcting uneven brake shoe wear on a brake
mechanism for a railway vehicle, the railway vehicle including a brake beam having a tension
beam coupled to a compression beam, a brake head with brake shoes provided at each end of the
brake beam for cooperating with wheels of the railway vehicle, and a slack adjuster, and wherein
the corrective device is configured to cooperate with at least one of the compression beam and the
slack adjuster to minimize or prevent the compression beam and the tension beam from rotating

relative to the wheels of the railway vehicle.

2. The corrective device of claim 1, wherein the corrective device is
configured to cooperate with the compression beam to minimize or prevent movement of the

compression beam toward the slack adjuster.

3. The corrective device of claim 2, wherein the corrective device is positioned

between the compression beam and the slack adjuster.

4, The corrective device of claim 1 comprising:

at least one elongated body having an upper end separated from a lower end by a
pair of sidewalls;

at least one recess extending from the lower end toward the upper end of the at least
one elongated body; and

at least one securing element adapted for securing the at least one elongated body

on the compression beam of the brake beam.

S. The corrective device of claim 4, wherein the recess is sized to fit on at least

a portion of the compression beam of the brake beam.

6. The corrective device of claim 4, wherein the at least one securing element
extends from at least one of said pair of sidewalls, and wherein the securing element is angled
inwards toward the at least one recess and deflects in an outward direction with respect to the at

least one recess upon placement of the corrective device about the compression beam.
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7. The corrective device of claim 6, wherein the at least one securing element
extends from one sidewall toward an opposing sidewall over at least a portion of a width of the

recess.

8. The corrective device of claim 1, wherein the corrective device is formed

from a flexible material.

9, The corrective device of claim 1, wherein the corrective device is formed
from a rigid, self-lubricating material configured to deflect an amount sufficient enough to secure

the corrective device to the compression beam.

10.  The corrective device of claim 1, wherein the device is configured for use

with a truck-mounted braking system.

11. A braking system for a railway vehicle comprising:

a brake beam including a tension beam coupled to a compression beam;

a brake head with brake shoes provided at each end of the brake beam, the brake
shoes configured for cooperating with wheels of the railway vehicle;

a slack adjuster associated with the brake beam; and

a corrective device configured to cooperate with at least one of the compression
beam and the slack adjuster to minimize or prevent the compression beam and the tension beam

from rotating relative to the wheels of the railway vehicle.

12.  The braking system of claim 11, including a pair of brake beams, each of
said brake beams including a tension beam coupled to a compression beam, and wherein the slack

adjuster interconnects the pair of brake beams.
13.  The braking system of claim 12, including a pair of corrective devices, and

wherein a corrective device cooperates with the compression beam of each of the pair of brake

beams.

10
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14. The braking system of claim 11, wherein the corrective device, is
configured to cooperate with the compression beam to minimize or prevent movement of the

compression beam toward the slack adjuster.

15.  The braking system of claim 11, wherein the corrective device comprises:

at least one elongated body having an upper end separated from a lower end by a
pair of sidewalls;

at least one recess extending from the lower end toward the upper end of the at least
one elongated body; and

at least one securing element adapted for securing the at least one elongated body

on the compression beam of the brake beam.

16.  The braking system of claim 15, wherein the at least one securing element
extends from at least one of said pair of sidewalls, and wherein the securing element is angled
inwards toward the at least one recess and deflects in an outward direction with respect to the at

least one recess upon placement of the corrective device about the compression beam.

17.  The braking system of claim 11, wherein the braking system is configured

to be mounted to a truck of a railway vehicle.

18. A method for correcting uneven brake shoe wear on a brake mechanism for
a railway vehicle, the railway vehicle including a brake beam having a tension beam coupled to a
compression beam, a brake head with brake shoes provided at each end of the brake beams,
wherein the brake shoes are configured to cooperate with wheels on the railway vehicle during a
braking operation, and a slack adjuster, and wherein the method includes providing a corrective
device and associating the corrective device with at least one of the compression beam and the
slack adjuster to minimize or prevent the compression beam and the tension beam from rotating

relative to the wheels of the railway vehicle.

11



WO 2014/200974 PCT/US2014/041658

19.  The method of claim 18, wherein the corrective device comprises at least
one elongated body having an upper end separated from a lower end by a pair of sidewalls;

at least one recess extending from the lower end toward the upper end of the at least
one elongated body; and

at least one securing element adapted for securing the at least one elongated body
on the compression beam of the brake beam, and

wherein the method includes positioning the corrective device about the

compression beam at a location between the compression beam and the slack adjuster.

20. The method of claim 19, wherein the at least one securing element extends
from at least one of said pair of sidewalls, and wherein the securing element is angled inwards
toward the at least one recess and deflects in an outward direction with respect to the at least one

recess upon placement of the corrective device about the compression beam.

12
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