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Abstract Of The Disclosure

A suspension system for suspending a truck mounted grake
assembly within a railway vehicle truck arrangement is provided.
The suspension system comprises a first means pivotally ccnnected
at a first end with a predetermined portion of the railway vehicle
truck arrangement and pivotally connected at a second end wita a
predetermined portion of the truck mounted brake assemdly for
suspending a pair of brake beams in the railway vehicle truck
arrangement. A second means is provided having at least a portion
thereof connected with the truck mounted brake assembly for
maintaining each of the brake beams in a predetermined plane during

application and release of the railway vehicle brake assembly.
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The following statement is a full description of this

invention, including the best method of performing it known to
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A SUSPENSION SYS';\EM FOR A TRUCK

MOUNTED BRAKE ASSEMBLY

Field Of The Invention
The present invention relates, in general, to a braking system
5 for a railway vehicle and, more particularly, to a suspension
system for suspending a bogie system or truck mounted brake

assembly within a railway vehicle truck arrangement.
Background Of The Invention

Truck mounted brake assemblies are well known in the railway
10 industry. These brake assemblies have several desirable qualities
which makes them very popular with railway vehicle manufacturers.
one type of a truck mounted brake assembly is one which is

commonly referred to in the railway industry as a WABCOPAC® braking

system (WABCOPAC® is a registered trademark to Westinghouse

Rirbrake Company, the assignee of the present invention). This
truck mounted braking system typically comprises a pair of brake
peams, having brake heads secured at the ends thereof, separated by
vees” a pair of brake cylinders. This system permits direct application

of brake ‘cylindex: force to the brake shoes.

20 Another type of known truck mounted braking system is one

which is commonly referred to as a TMX® truck mounted braking

system (TMX® is a registered trademark to Westinghouse Airbrake

Company, the assignee of the present invention). The TMX® truck

mounted braking system has several desirable qualities which also
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makes this system popular with ra;?;ay vehicle manufacturers. The
most significant of these qualities are that these braks assemblies
are formed of highly durable, lightweight material and utilize a
single brake cylinder providing a significant weight raduction per
carset. Another quality of these brake assemblies is that they are

easy to install and adjust, require no special bolsters or
connections for this installation, readily fit all standard trucks
with combination bolsters and allow for simplified replacement of
the brake heads. BAnother significant advantage of the TMX® truck
mounted brake assembly is that the arrangement of the components
within the brake assembly, including the use of a double-jaw slack
adjuster, allows for a more even brake shoe wear than previously
used types of braking systems.

Various other types of truck mounted braking systems are well
known in the railway industry. The common characteristic of these
currently used truck mounted Sraking systems in the U.S. railway
industry is that the truck side frames are fixed to the wheel and
axle and consequently, the truck mounted braking system is secured
to the truck side frame. This type of mounting of the braking
system subjecté the braking system to a significant amount of shock
as the railway vehicle moves along a route. Additionally, due to

this type of mounting, occasionally, full contact is not made

" petween the brake shoes and the wheels as the car moves up and

down.
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This differs from the European railway industry wherein the

tolster and side frame move with the body. Thus, in the European
market, presently used braking systems are suspended within the
truck arrangement so that the braking system becomes part cf the
sprung system of the vehicle, giving the braking system more
cushion and preventing shock onto the system.

A significant drawback to the systems currently in use in the
European market is that these braking systems require the use of an
individual brake unit at each wheel, significantly increasing the
cost of the braking system and the cost of maintaining each of
these individual units. Another disadvantage is that the use of an
individual braking unit at each wheel significantly increases the
weight of the carsets, as well as, the energy required to power the
railway thicle.

Summary Of The Invention

A suspension system for suspending a truck mounted brake
assembly within a railway vehicle truck arrangement. The railway
vehicle truck arrangement includes a éair of truck side frames, a
wheel and axle set at each end of the pair of truck side frames and
a truck bolster member. The truck mounted brake assembly includes
a pair of brake beams, a strut member securable with each of the
brake beams and a brake head attachable to each end of each of the
brake beams. Each of the brake heads which carry a brake shoe

thereon are positioned for engagement of a respective one of the
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brake shoes with a respective railway vehicls wheel during a brake
application.

The suspension system comprises a first means pivotally
connected at a first end with a predetermined portion of the
railway vehicle truck arrangement and pivotally connected at a
second end with a predetermined portion of the truck mounted brake
assembly for suspending the pair of brake beams in the railway
vehicle truck arrangement. A second means is provided having at
least a portion thereof connected with the truck mounted brake
assembly for maintaining each of the brake beams in a predetermined
plane during application and release of the railway vehicle brake
assembly. -

Objacts Of The Invention

It'is an object of the ‘present invention to provide a
suspension system for suspehding a truck mounted brake assembly
within a railway vehicle truck arrangement.

It is a further object of the invention to .provide a
suspension system for suspending a truck mounted brake assembly
within a railway vehicle truck arrangement which provides more
cushion and reduces the amount of shoc-k endured by the braking
system.

It is yet a further object of the invention to provide a
suspension system for suspending a truck mounted brake assembly

within a railway vehicle truck arrangement so 2s to achieve full
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cenzact of the brake shoes against the wheel as the car moves up

anc down, allowing for an even wear of the brake shoes and better
energy efficiency.

T+ is another object of the invention to provide a suspension
system for suspending a truck mounted brake assembly within a
railway vehicle truck arrangement so that this truck mounted brake
assembly may be utilized in a broader range of braking systems.

It is yet a further object of the invention to provide a
suspension system for suspending a truck mounted brake assembly
within a railway vehicle which provides a braking system having
greater energy efficiency, requires less maintenance, and is less
expensive. -

" Although a number of objects and advantages of the present
inventioh ~have been described in some detail above, various
additional objects and advantages of the suspension system for
suspending a truck mounted braking system within a railway vehicle
truck arrangement will become more readily apparent to those
persons who are skilled in the art from the following more detailed
description of the invention, particularly, when such detailed
description of the invention is taken in conjunction with both the
attached drawing figures and with the appended claims.

Brief Description Of The Drawings
Figure 1 is a perspective view illustrating the suspension

system according to a first embodiment of the invention wherein the
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suspension system includes a series of link members pivotally
connectad with the side frames of the railway vehicle.

Figure 2 is a schematic side elzvation view illustrating the
suspension system shown in Figure 1.

Figure 3 is a partial side elevation view of the brake
head/railway wheel arrangement of the suspension system illustrated
in Figure 1.

Figure 4 is a perspective view illustrating the suspension
system according to an alternative embodiment of the invention
wherein the‘ suspension system includes a series of link members
pivotally connected with the truck arrangement and a telescoping
member disposed between and attached to the pair of brake beams.

Figure 5 is a perspective view of the suspension system
similar vto“'that jllustrated in Figure 4 wherein the series of link
members are connected with the truck arrangement in an alternative
location.

Figure 6 is a truck arrangement including extension members on
the truck bolster member enabling the use of the truck bolster
member as an. alternative location for pivotal attachment of the
series of link members.

Figure 7 is a top perspective' view illustrating a type of
truck mounted braking system which may be suspended within a

railway vehicle truck arrangement.




“
Figure 8 is a schematic view illustrating another type of

truck mounted bkraking system which may be suspended within a
railway vehicle truck arrangement.
Figure 9 is a top view illustrating yet another type of truck
3 mounted braking system which may be suspended within a railway
vehicle truck arrangement.
Figure 10 is a partial to view illustrating yet another type
of truck mounted braking system which may be suspended within a
railway vehicle truck arrangement.
10 Figure 11 is a side view of an example of the link member
which may be used in the suspension system.
Figure 12 is a front view of the link member illustrated in
Figure 11.
Fighre 13 is an end view of the link member illustrated in
15 Figure 11.
Figure 14 is a perspective view of the link member illustrated

in Figure 11.

Detailed Description Of The Invention
Prior tq proceeding with the more detailed description of the
20 invention, it should be noted that for the sake of clarity,

identical components with have identical functions have been

identified with identical reference numerals throughout the several

views illustrated in the attached drawing Figures.
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Referring ncw to the Figures there is shown a presantly

preferred empodiment of a railway vehicle truck arrangement,
generally designated 10, for a railway car {not shown). This
railway vehicle truck arrangement comprises a pair of truck side
frames, one of which is shown in the Figures as 12, a wheel and
axle set, generally designated as 14, at each end of the truck side
frames 12 and a truck bolster member 16 (Figures 6 and 7).
Suspended within the railway vehicle truck arrangement 10 is an
example of a truck mounted brake assembly, generally designated 20.
This particular type of truck mounted brake assembly 20 includes a
pair of brake beams, generally designated 22 and 24, a strut
member 25 seécurable with each of the brake beams 22, 24 and
a brake head 30 attachable to each end of each of the
brake be-amE 22, 24. Each of the brake heads 30 carry a brake
shoe 32 thereon and are positioned for engagement of a respective
one of the brake shoes 32 with a respective railway vehicle
wheel 15 during a brake applicatien.

A suspension system is provided for suspending the truck
mounted brake assembly 20 within the railway vehicle trxuck
arrangement 10. This suspfension system generally comprises a first
means pivotally connected at a first end with a predetermined
portion of the railway vehicle truck arrangement 10 and pivotally
connected at a second end with a predetermined portion of the truck

mounted brake assembly 20 for suspending the pair of brake

11-
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beams 22, 24 in the railway vehicle truck arrangement 10. A second

means is provided having at least a portion thereof connected with
either each one of the pair of brake beams 22, 24 or each one cf
the strut members 25. This second means maintains each of the
prake beams 22, 24 in a predetermined plane during application and
release of the railway vehicle brake assembly 20.

Referring now to Figures 1-3, there is shown a first
embodiment of a suspension system for suspending the truck mounted
brake assembly 20. In this embodiment, the first means for
suspending the brake beams 22, 24 within the truck arrangement 10
includes at least two suspension link members 33 having a first
end 34 and a second end 35. The first end 34 of each of the
suspension link members 32 are pivotally attachable with each of
the truﬁk‘side frames 12 and the second end 35 of each of the
suspension link members 33 are pivotally attachable with a
respective one of the brake heads 30. An extension member 31 may
be provided on the truck side frames 12 to enable attachment of the
suspension link members 33 thereto. Alternatively, the first
end 34 of each of the suspension link members 32 may be pivotally
attachable with the truck bolster 'member 16 via extension

members 38, as shown in Figure 6, which are placed at each end of’

:::: the truck bolster member 16. These extension members may be any
shape as long as they are sufficiently long enough so as to enable
9
E' St o e
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the link member to hang therefrom substantially in alignment wich

the location upon which attachment of the link member is desirad.
The pivotal attachment of the first end 34 of the suspension
link members 33 with the railway vehicle truck arrangement forms a

first pivot point 36 and the pivotal attachment of the second

w

end 35 of the suspension link members 33 with the brake heads 30

form a second.pivot point 37. These brake heads 30 are attached to

the brake beams 22, 24 via a third pivot point 39. These pivotal

attachments allow the brake heads 30 to pivot about the second 37

10 and third 39 pivot points such that the brake heads 30 carrying the

brake shoes 32 éée capable of matching a radius 17 of the railway
vehicle wheel 15 during a brake application.

The second means for maintaining each of the brake

beams 22, "24 in a predetermined plane during application and

15 release of the railway vehicle brake assembly 20 includes at least

two maintaining link members 40 having a first end 41 and a second
suas end 42. The first end 41 of each of the maintaining link members
is pivotally attachable with either the truck side frames 12 or

alternatively, the truck bolster member 16 via extension

20 members 38, as illustrated in Figure 6. An extension member, not

shown, can be provided for enabling attachment of link members 40

to the side frames 12. The second end 42 of each of the
maintaining link members 40 are pivotally attachable with a

respective one of the pair of brake beams 22, 24.

10
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The above described embodiment illustrates a suspensicn systam

which utilizes a total of eight link members per braking system.
A second embodiment would reduce this number of link members to six
per braking system. This second embodiment would replace the two
maintaining link members 40 which are secured to each of the brake
beams 22 and 24 with a single maintaining link member per brake
beam. This single link member per brake beam would include a first
end and a second end wherein the first end of each of the
maintaining link members is‘pivotally attachable with the truck
bolster member 16 and the second end of each of the maintaining
1ink members is pivotally attachable with a respective one of the
strut members 25. This pivotal attachment of the maintaining link
members between the truck bolster 16 and the strut members 25 is
achieved via an extension member 45, as illustrated in Figure 6.
Thus, this embodiment would reduce the number of link members for
suspending the bfake system within the truck arrangement from eight
to six link members per braking system..

An alternative to the second embodiment would be to eliminate
the suspension link members 33 attached to the brake heads 30 and
replace these link members 33 with a single link member mounted to
each of the strut members 25. In this alternative embodiment, the
link members 40 atrached between the side frames 12 or bolster 16

and the brake beams 22, 24 would perform the function of suspending

the braking system. The single link members would include a first

1
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end and a second end wherein the first end of each of the link

members is pivotally attachable with the truck bolster member 1%
and the secend end of each of the single link members is pivotally
attachable with a respective one of the strut members 25. This
pivotal attachment of the single link members between the truck
bolster 16 and-the strut members 25 is achieved via an extension
member 45, as illustrated in F;gure 6. Thus, this embodiment would
reduce the number of link members for suspending the brake system
within the truck arrangement from four to three link members per
brake beam.’

A third embodiment of the invention would further reduce the
number of hanging links to four per braking system. In this
embodiment, as illustrated in Figures 4 and 5, a telescoping
means 48 is disposed between and connected to each one of the pair
of brake beams 22, 24. This telescoping means would be capable of
maintaining the brake beams 22 and 24 in a predetermined plane
during application and release of the railway vehicle brake
assembly. The telescoping méans also would be capable of shortening
and lengthening as needed during application and release of the
brakes and as the distance between the brake beams increases or

decreases via a slack adjuster 50 during wear and/or replacement of

the brake shoes 32.

In Figure 4, this telescoping means 48 works in combination

with suspension link members 52 which are pivotally attached

12
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between the truck side frames 12 and the brake heads 30. An

extension member 31 may be provided for attaching the suspensicn
link members 52 from the truck side frames 12. Note that thess
suspension link members 52 may be alternatively attached with the
truck bolster 16 via extension members 38 as illustrated in
Figure 6.

In Figure 5, the telescoping means works in combination with
suspension link members 54 which are pivotally attached between the
truck side frames 12 and the brake beams 22, 24. Once again, note
that an extension member on the truck side frames 12 may be
provided for attaching the link members 54 therefrom. Also, note
that‘these suspension link members 54 may be alternatively attached
with the truck bolster 16 via extension members 38 as illustrated
in Fiqure 6.

A fourth embodiment of the invention would to eliminate the
telescoping means, as shown in Figures 4 and 5, and to allow one or
both of the slack adjuster 50 and the brake cylinder 56/return push
rod assembly 58 to function as the second means or the means for
ﬁaintaining the brake beams 22, 24 in a predetermined plane during
application and release of the railway vehicle brake assembly. The
link members 52 or 54, whether secured to the truck side frames 12
or the truck bolster 16 and pivotally attached with the brake
heads 30 or the brake beams 22, 24, would still be provided so as

to suspend the braking system 20 within the truck arrangement 10.

13
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An advantage of the hanging link members of the suspension

system of the invention is that these link members enable the
suspension system to be mounted in a predetermined position such
that as brake shoe wear occurs, the brake assembly is capable of
compensating for this brake shce wear so ;s to substantially
maintain a predetermined distance between each of such brake shoes
and such rai;way vehicle wheels

Heretofore, the Figures have illustrated the suspension system
of the present invention in relation to its use for suspending a
TMX® truck mounted braking éystem within a railway vehicle truck
arrangement, however, the suspension system of the present
invention is not limited to this type of braking system and is
applicable to other types of truck mounted braking systems.
Figure 7 shows a different type of truck mounted braking system
which may be suspended within a railway vehicle fruck arrangement
according to the present invention. This braking syétem includes
a pair of cast brake beams 60 having a brake head mounted at each
end thereof. A pair of brake cylinders 62, 63 are provided between
the brake beams. These brake cylinders 62, 63 extend substantially
perpendicular with respect to a longitudinal centerline of the
truck bolster 16. This type of braking system may be suspended
within the railway vehicle arrangement according to the above
described embodiments wherein a series of links along with the pair

of brake cylinder/push rods are provided for suspending and

14
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maintaining the braking -system within the railway vehicis truck

arrangement. Of course, the other embodiments comprising a series
of links or a series of links along with a telescoping means
positioned between the brake beams may be used for suspending this
braking system within the truck arrangement. Alternatively,
extension members 38 and/or 45, as shown in Figure 6 may be
provided on the truck bolster so that the various link members for
suspending and maintaining the braking system in position may be
pivotally connected thereto. In the six link embodiment; the link
member attached to the truck bolster 16 via extension member 45
would be secured with a center portion of each of the brake
beams 60.

Figpre 8 shows yet another type of truck mounted braking
system whféh may be suspended within a railway vehicle truck
arrangement utilizing the suspension system of the present
invention. In this type of truck mounted braking system, the
second means includes at least one of a siack adjuster (or solid
rod) 64 and a brake cylinder/push rod system 66 extending
substantially parallel with respect to a longitudinél centerline of
the truck bolster 16 and secured to the truck mounted brake
assembly. This braking system can also include solid rods or slack
adjusters 67 and 68 which extend in a perpendicular direction with

respect to the longitudinal centerline of the truck bolster (not

i m e et A i
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shown). The above described embodiments of the invention may be

used to suspend this braking system within the truck arrangement.

Figure 9 is another example of a truck mounted braking system
which may be suspended within a truck arrangement utilizing the
suspension system of the present invention. This system is similar
to the TMX® braking system in that it includes truss type brake
beams 70, 72 and strut members 74. Any of the above described
embodiments of the invention may be used to suspend this braking
system within the truck arrangement.

Figure 10 is still another example of a truck mounted braking
system which may be suspended with a truck arrangement utilizing
the suspension system of the present invention. This system also
includes truss type brake beams 76, 78. In this system, a brake
cylinder 80 is secured from the truck bolster (not shown) and the
second means includes a slack adjuster 82 extending substantially
perpendicular with respect to a longitudinal centerliné of the
truck bolster and secured to the pair of brake beams 76, 78. Any
of the above described embodiments of the invention may be used to
suspend this_yraking system within the truck arrangement.

Figures 11-14 show a side view,. top view, end view, and
perspective view, respectively of the preferred link member for use
in the suspension system of the invention.

Thuslthe present invention has been described in such full,

clear, concise and exact terms as to enable any person skilled in

16
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the art to which it pertains to make and use the same. It will be
understood that variations, modificaticns, equivalents and
substitutions for compcnents of the specifically described
embodiments of the invention may be made by thcse skilled in the
5 art without departing from the spirit and scope of the invention as

set forth in the appended claims.

For the purposes of this specification it will be clearly
understood that the word “comprising” means “including but
not limited to”, and that.-the word “comprises” has a
corresponding meaning.

B o a3 AN A AP S A e Moo S s

-20-




(-3
3
THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A suspension system for suspending a truck mounted brake
assembly within a railway vehicle truck arrangement, such railway
vehicle truck arrangement including a pair of truck side frames, a

wheel and axle set at each end of such pair of truck side frames

w

and a truck bolster member, such truck mounted brake assembly
including a pair of brake beams and a brake head attachable to each
end of each of such brake beams, each of such brake heads carrying
a brake shoe thereon, each of such brake heads being positioned for

10 engagement of a respective one of such brake shoes with each of

such wheels during a brake application, said suspension system

comprising:

. (a) a first means pivotally connected at a first end thereof

with a predetermined portion of such railwa{ vehicle truck

H- 15 arrangement and pivotally connected at a second end thereof to a
sess’ predetermined portion of such truck mounted brake assembly for
. e suspending such pair of brake beams in such railway vehicle truck

arrangement; and
(b) a second means having at least a portion thereof connected
20 with such truck mounted brake assembly for maintaining each of such
brake beams in a predetermined plane during application and release

of such railway vehicle brake assembly.
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2. A suspension system for suspending a truck mounted brake

assembly within a railway vehicle truck arrangement, as recited in
claim 1, wherein said first means includes at least two suspension
1ink members having a first end and a second end, said first end of
each of said'suspension link members being pivotally attachable
with one of each of such truck side frames and such truck bolster
member and said second end of each of said suspension link members
being pivotally attachable with a respective one of such brake

heads.

3. A suspension system for suspending a truck mounted brake
assembly within a railway vehicle truck arrangement, as recited in
claim 2( wherein said second means includes at least two
maintainind link members having a first end and a second end,‘said
first end of each of said maintaining link members being pivotally
attachable with one of each of such truck side frames and such
truck bolster member and said second end of each of said
maintaining 1link members being pivotally attachable with a

respective one of such pair of brake beams.

4. A suspension system for suspending a truck mounted brake
assembly within a railway vehicle truck arrangement, as recited in
claim 2, wherein such truck mounted brake assembly includes a strut

member securable with each of such brake beams and said second

19
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means includes at least two maintaining link members having a first

end and a second end, said first end of each of said maintaining
link memb;fs being pivotally attachapble with such truck bolster
member and said second end of each of said maintaining link members
being pivotally attachable with a respective one of such strut

members.

5. A suspension system for suspending a truck mounted brake
assembly within a railway vehicle truck arrangement, as recited in
claim 2, wherein said second means includes a telescoping meang
dispoéed between and connected to each one of such pair of brake

beams.

6. & suspension system for suspending a truck mounted brake
assembly within a railway vehicle truck arrangement, as recited in
claim 2, wherein said second means includes at least one of a slack
adjuster and a brake cylinder extending substantially perpendicular
with respect to a longitudinal centerline of such truck bolster and

secured to such truck mounted brake assembly.

7. A suspension system for suspending a truck mounted brake
assembly within a railway vehicle truck arrangement, as recited in
claim 2, wherein said second means includes at least one of a slack

adjuster and a brake cylinder extending substantially parallel with

20
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respect to a longitudinal centerline of such truck bolster and

secured to such truck mounted trake assembly.

8. A suspension system for suspending a truck mounted brake
assembly within a railway vehicle truck arrangement, as recited in
claim 2, wherein said second means includes a pair of brake
cylinders ex;ending substantially perpendicular with respect to a
longitudinal centerline of such truck bolster and secured to such

pair of brake beams.

9. A suspension system for suspending a truck mounted brake
assembly within a railway vehicle truck arrangement, as recited in
claim 2, wherein such truck mounted brake assembly includes a brake
cylindeQ secured from such truck bolster and said second means
includes a slack adjuster extending substantially perpendicular
with respect to a longitudinal centerline of such truck bolster and

secured to such pair of brake beams.

10. A suspension system for suspending a truck mounted brake
assembly within a railway vehicle truck arrangement, as recited in
claim 1, wherein said first means includes at least two suspension
1ink members having a first end and a second end, said first end of
each of said suspension link members being pivotally attachable

with one of each of such truck side frames and such truck bolster

21
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member and said second end of each of said suspending link members

being pivotally attachable with a respective one of such pair cf

brake beams.

11. A suspension system for suspending a truck mounted brake
assembly within a railway vehicle truck arrangement, as recited in
claim 10, wherein such truck mountéd brake assembly includes a
strut member securable with each of such brake beams and said
second means includes at least two maintaining link members having
a first end and a seconqund, said first end of each of said
maintaining link members being pivotally attachable with such truck
bolster member and said second end of each of said maintaining link
members being pivotally attachable with a respective one of such

strut members.

12. A suspension system for suspending a truck mounted brake
assembly within a railway vehicle truck arrangement, as recited in
claim 10, wherein said second means includes a telescoping means
disposed betuéen and connected to each one of such pair of brake

beams.

13. A suspension system for suspending a truck mounted brake

assembly within a railway vehicle truck arrangement, as recited in

claim 10, wherein said second means includes at least one of a

22
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slack adjuster and a brake cylinder extending substantially

perpendicular with resgect to a longitudinal centerline of such

truck bolster and securad to such truck mounted brake assembly.

14. A suspension system for suspending a truck mounted brake
assembly within a railway vehicle truck arrangement, as recited in
claim 10, wherein said second means includes at least one of a
slack adjuster and a brake cylinder extending substantially
parallel with respect to a longitudinal centerline of such truck

bolster and secured to such truck mounted brake assembly.

15. A suspension system for sﬁspending a truck mounted brake
assembly within a railway vehicle truck arrangement, as recited in
claim 10, 'wherein said second means includes a pair of brake
cylinders extending substantially perpendicular with respect to a
longitudinal centerline of such truck bolster and secured to such

pair of brake beams.

16. A sﬁspension system for suspending a truck mounted brake
assembly within a railway vehi_cle truck arrangement, as recited in
claim 10, wherein such truck mounted brake assembly includes a
brake cylit:xder secured from such truck bolster and said second

means includes a slack adjuster extending substantially

23
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perpendicular with respect to a longitudinal centerline of such

truck bolster and secured to such pair of brake beams.

17. A suspension system for suspending a truck mounted brake
assembly within a railway vehicle truck arrangement, as recited in
claim 1, wherein said suspension system is capable of being mounted
in a predetermined p;osition such that as brake shoe wear occurs,
such brake assembly is capable of compensating for brake shoe wear
so as to substantially maintain a predetermined distance between

each of such brake shoes and such railway vehicle wheels.

18. A suspension system for suspending a truck mounted brake
assembly within a railway vehicle truck arrangement, as recited in
claim 2, ‘wl'i'erein said pivotal attachment of said first end of said
suspension link members with such railway vehicle truck arrangement
forms a first pivot point and said pivotal attachment of said
second end of said suspension link members with such brake heads
forms a second pivot point. -

19. A suspension system for suspending a truck mounted brake
assembly within a railway vehicle truck arrangement, as recited in
claim 18, wherein such brake heads are attached to such brake beams
via a third pivot point allowing such brake heads to pivot about

said second and third pivot points such that such brake heads

24
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carrving such brake shoes. are capable of matching a radius of such

railway vehicle wheel during a brake application.

20. A suspension system for suspending a truck mounted brake

5 assembly within a railway vehicle truck arrangement, as recited in
claim 1, wherein such truck bolster member includes a pair of
extension members at each end thereof allowing for a pivotal

connection of said first means with such truck bolster member.

10 21. A suspension system for suspending a truck mounted brake
assembly within a railway vehicle truck arrangement, as recited in
claim 4, wherein such truck bolster member includes an extension

member substantially in alignment with each of such strut members

allowing for a pivotal connection of said second means with such

15 strut members and with such truck bolster member.

22. A suspension system for suspending a truck mounted brake

assembly within a railway vehicle truck arrangement, as recited in

claim 11, wherein such truck bolster member includes an extension
20 member substantially in alignment with each of such strut members
allowing for a pivotél connection of said second means with such

strut members and with such truck bolster member.
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23. A suspension system for suspending a truck mounted brake

assembly witﬁin a railway vehicle truck arrangement, as recited in
claim 1 wherein each of such truck side frames inciude extension
members attached thereto allowing for pivotal attachment of at
least one of said first and second means with sgch truck side

frames.

24. A suspension system for suspending a truck mounted brake
assembly within a railway vehicle truck arrangement, such railway
vehicle truck arrangement including a pair of truck side frames, a
wheel and axle set at each end of such pair of truck side frames
and a truck bolster member, such truck mounted brake assembly
including a pair of brake beams, a strut member securable with each
of such bfake beams and a brake head attachable to each end of each
of such brake beams, each of such brake heads carrying a brake shoe
thereon, each of such brake heads being positioned for engagement
of a respective one of such brake shoes with each of such wheels
during a brake application, said suspension system comprising:

(a) a fiést means pivotally connected at a first end thereof
with a predetermined portion of such railway vehicle truck
arrangement and pivotally connécted at a second end thereof to a
predetermined portion of such truck mounted brake assembly for
suspending such pair of brake beams in such railway vehicle truck

arrangement; and
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(b} 2 second means having at least a portion thereof connected
with one ¢I each one of,
i) such pair of brake beams and,
ii) each one of such strut members for maintaining each
of such brake beams in a predetermined plane during
application and release of such railway vehicle

brake assembly.

25. A suspension system for suspending a truck mounted brake
assembly within a railway vehicle truck arrangement, as recited in
claim 24, wherein said suspension system is capable of being
mounted in a predetermined position such that as brake shoe wear
occurs, such brake assembly is capable of compensating for brake
shoe weaf'SQ as to substantially maintain a predetermined distance

between each of such brake shoes and such railway vehicle wheels.

26. A suspension system for suspending a truck mounted brake
assembly within a railway vehicle truck arrangement, as recited in
claim 24, whérein such truck bolster member includes a pair of
extension members at each end thereof allowing for a pivotal

connection of said first means with such truck bolster member.

27. A suspension system for suspending a truck mounted brake

assembly within a railway vehicle truck arrangement, as recited. in
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claim 24, wherein such truck bolster member includes an extension
member substantially in alignment with each ¢f such strut members
allowing for a pivotal connection of said second means with such

strut members and with such truck bolster member.

28. A suspension system for suspending a truck mounted brake
assembly within a railway vehicle truck arrangement, as recited in
claim 24 wherein each of such truck side frames include extension
members attached thereto allowing for pivotal attachment of at
least one of said first and second means with such truck side

frames.

29. A suspension system for suspending a truck mounted brake
assembly'within a railway vehicle truck arrangement, such railway
vehicle truck arrangement including a pair of truck side frames, a
wheel and axle set at each end of such pair of truck side frames
and a truck bolster member, such truck mounted brake assembly
including a pair of cast brake beams and a brake head attachable to
each end of éach of such brake beams, each of such brake heads
carrying a brake shoe thereon, each of such brake heads being
positioned for engagement of a respective one of such brake shoes

with each, of such wheels during a brake application, said

suspension system comprising:
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(a) a first means pivotally connected at a first end thersof

with a predetermined portion of such railway vehicle truck
arrangement and pivotally connected at a second end thereof to a
predetermined portion of such truck mounted brake assembly for
suspending such pair of brake beams in such railway vehicle truck
arrangement; and

(b) a second means having at least a portion thereof
connected with each one of such pair of brake beams for maintaining
each of such brake peams in a predetermined plane during

application and release of such railway vehicle brake assembly.

30. A suspension system for suspending a truck mounted brake
assembly within a railway vehicle truck arrangement, as recited in
claim 2§, “wherein said suspension system is capable of being
mougted in a predetermined position such that as brake shoe wear
occurs, such brake assembly is capable of compensating for brake
shoe wear so as to substantially maintain a predetermined distance
between each of such brake shoes and such railway vehicle wheels.

31. A suspension system for suspending a truck mounted brake
assembly within a railway vehicle truck arrangement, as recited in
claim.ZB,vwherein such truck bolster member includes a pair of
extension members at each end thereof allowing for a pivotal

connection of said first means with such truck bolster member.
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32. A suspension system for suspending a truck
mounted brake assembly within a railway vehicle truck
arrangement, as recited in Claim 29, wherein each of such
truck side frames include extension members attached
thereto allowing for pivotal attachment of at least one of

said first and second means with such truck side frames.

33. A suspension system for suspending a truck
mounted brake assembly within a railway vehicle truck
arrangement, as recited in Claim 29,wherein each of such
cast brake beams includes a brake cylinder mounted

thereon.

34. A suspension system for suspending a truck
mounted brake assembly within a railway vehicle truck
arrangement, substantially as hereinbefore described with

reference to the accompanying drawings.

Dated this 7th day of August 2003
WESTINGHOUSE AIR BRAKE COMPANY

By their Patent Attorneys
GRIFFITH HACK

Fellows Institute of Patent and
Trade Mark Attorneys of Australia
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