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DRAFT GEAR ASSEMBLY COMPRISING A YOKE,
AN ELASTOMERIC SPRING AND A FRICTION MECHANISM

CROSS~REFERENCE TO RELATED APPLICATIONS
This application is related to and claims priority from
Provisional Patent Application Serial WNo. 60/926,887 filed on

May 1, 2007. This application is further closely related to co-

pending U.S. Serial Number ~entitled "Compressible
Elastomeric Spring”, to co-pending U.S. Serial Number

o entitled "Plate For A Compressible Elastomeric
Spring”, to co-pending U.S. Serial Number entitled

e

"tlastomeric Pad For A Compressible Elastomeric Spring”, to co-

pending U.S. Serial Number _____ entitled "Method of

Making Compressible Elastomeric Spring”, to co-pending U.S.

Serial Number entitled "Method Of Making Elastomeric

iy rvrv v iy

Pad For A Compressible Elastomeric Spring”, to co-pending U.S.

syt S

Serial Number o entitled '"Combination Yoke and

Elastomeric Draft Gear”, to co-pending U.S. 'Serial Number

ey

entitled "Elastomeric Draft Gear Having Housing”,
filed céncurrently herewith. These applications are being
assigned to the assignee of the present 1invention and the

disclosures of these co-pending applications are  hereby

incorporated by reference thereto.
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FIELD OF THE INVENTION

The present 1inventicon relates, in general, to dr;aft gear
assemblies for railway vehicles and, more particularly, this
invention relates to a draft gear assembly installed within the
yoke of the railway vehicle and having at least one compressible
elastomeric spring and a cooperating friction mechanism.

BACKGROUND OF THE INVENTION

Draft gear assemblies for cushioning buff and draft shocks
encountered during make-up and operation of a railway vehicle
are well known 1in the art to include a housing having a closed
end and an open end, a compressible member disposed within the
closed end and a friction mechanism disposed within the open
end. Lately, wvarious railroads and operators of railway
vehicles have Dbeen seeking both the increased loading of the
railway vehicles and capability of the draft gear assembly to
withstand higher dynamic impact loads.

Prior to the conception and design of the present
invention, efforts have been made to eliminate the draft gear
housing in order to increase the loading capacity of the railway
vehicle. u. S5. Pat. No. 6,446,820 issued to Barker et al.
discloses one type of such effort, wherein the draft gear
assembly which has a yoke, a coupler follower, a rear follower,

a front resilient member and a back resilient member. The yoke

has top and bottom stops. The coupler follower is Dbiased
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against the yoke top and bottom stops. The draft gear assembly
also . includes a center rod that extends through the voke,
through the back resilient member and through the rear follower.
The rear end of the center rbd is threaded and receives a
threaded fastener to retain the rear follower and the back
resilient member. However, it has been found that during
repetitive use the center rod is not sufficient to maintain
axial alignment of the back resilient member 'resulting in loss
of lateral stability of pads and plates and further resulting in
decreased performance and decreased reliability of the draft
gear assembly. It has been further found that this draft gear
assembly does not resist overcompression of the back resilient
member further resulting 1in decreased reliability and increased
maintenance costs.

Therefore, there 1s a continuing need for a lighter and

reliable draft gear assembly capable of absorbing high dynamic

impact loads.
SUMMARY OF THE INVENTION
The invention provides a draft gear assembly for cushioning
buff and draft shocks encountered during make-up and operation
of a railway vehicle.
In accordance with one aspect of the invention, the draft
gear assembly includes at 1least one compressible resilient

spring member which 1s mounted within a yoke of such railway
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vehicle coaxial with a longitudinal axis thefeof. The vyoke 1s

mounted within a hollow center sill of a railway vehicle body.

A friction mechanism is also provided and 1is disposed 1in

abutting engagement with one end of the at least ©one

5 compressible resilient spring member. The friction mechanism is

further disposed in abutting engagement with at least one
predetermined portion of the yoke,

In accordance with another aspect of the invention, the

draft gear assembly includes an elongated yoke removably

10 mountable within a hollow center sill of a railway vehicle body.

The yoke has a yoke head which is adapted to connect to an end

of a coupler .shank, a butt end axially opposing the yoke head,

and a pair of elongated, substantially parallel spaced-apart top

and. bottom strap members. Each top or bottom strap member has

15 an inner surface, an outer surface, a front end and a rear end.

The rear end of each strap member is joined to the butt end of
the yoke and the front end of each strap member is joined to the

yoke head. A rear follower is positioned intermediate the top

and the bottom strab members transversely to a longitudinal
20 central axis of the yoke. The rear follower is sized to abut a

draft gear seat formed within the butt end of the yoke and a
pair of rear stops secured to the center sill when the draft
gear assembly 1s 1in a position to cushion the buff shocks. A

front coupler follower is also positioned intermediate the top
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and the bottom strap members transversely to the central axis of
the yoke. The front coupler focllower 1is sized to abut a pair of
front stops formed in a striker casing engaging the center sill
when the draft gear assembly is in a position to cushion the
draft shocks. A compressible resilient spring member is mounted
within the vyoke concentric with the longitudinal axis thereof.
The compressible resilient spring member has a rear end thereof
abutting an inner surface of thé rear follower. A friction
mechanism is disposed in abutting engagement between a front end
of the compressible resilient spring member and an inner surface
of the front coupler follower.

In accordance with vyet another aspect of the invention the
draft gear assembly includes an elongated ‘yoke removably
mountable within a hollow center sill of a railway vehicle body.
The yoke has a yoke head which 1s adapted to connect to an end
of a coupler shank, a butt end axially opposing the yoke head,
and a pair of elongated, substantially parallel spaced-apart top
and bottom strap members. Fach top or bottom member has an
inner surface, an outer surface, a front end and a rear end.
The rear end of each strap member is joined to the butt .end of
the yoke and the front end of each stra;; member being is joined
to the yoke head. A réar follower is positiconed intermediate
the top and the bottom strap members transversely to a

longitudinal central axis of the yoke. The rear follower is
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sized to abut a draft gear seat formed within the butt end of
the yoke and a pair of rear stops secured to the center sill
when the draft gear assembly 1s in a position to cushion the
buff shocks. A front coupler follower is also positioned
intermediate the top and the bottom strap members transversely
to the central axis of the yoke. The front coupler follower is
sized to abut.a pair of front stops formed in a étriker casing
engaging the center sill when the draft gear assembly is in a
position to cushion tl}e draft shocks. A first compressible
resilient spring member is mounted within the yoke coaxial with
the longitudinal axis thereof, the first compressible resilient
spring member has a rear end thereof abutting an inner surface
of the rear follower. A second compressible resilient spring
member 1s also mounted within the vyoke coaxial with the
longitudinal axis thereof. The second compressible resilient
spring member has a front end thereof abutting an inner surface
of the front coupler follower. A friction mechanism is disposed

in abutting engagement between a front end of the first

resilient spring member and a rear end of the second
compressible resilient spring member.
OBJECTS OF THE INVENTION
It 1s, therefore, one of the primary objects of the present
invention to provide a draft gear assembly for cushioning buff

and draft shocks encountered in operation of a railway vehicle.
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Another object of the present invention 1is to provide a
draft gear assembly that employs a combination of a compressible
elastomeric spring and a friction mechanism, both mounted within

the vyoke of the railway vehicle between the rear and front

followers.

Yef another object of. the present invention is to provide a
draft gear assembly that will at least meet and even exceed all
AAR requirements, presently in force, even though such draft
gear assembly is lighter in weight.

A further obiject of the present invention is to provide a
draft gear assembly that employs a combination of a compressible
elastomeric spring and a friction mechanism disposed in abutting
relationship with - the voke of such railway vehicle for
maintaining axial alignment o©f the compressible elastomeric
spring during use of the draft gear assembly.

An additional object of the present invention is to provide
a draft gear assembly that employs a pair of compressible
elastomeric springs mounted axially within the yoke of the

railway car between the front coupler follower and the rear

follower and which are separated by a friction mechanism.
In addition to the several objects and advantages of the

present invention which have been described with some degree of
specificity above, various other objects and advantages of the

invention will become more readily apparent to those persons who
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are skilled 21n the relevanp art, particularly, when such
description is taken in conjunction with the attached drawing
Figures and with the appended claims.
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is an isometric view 1illustrating a draft gear

assembly which is constructed in accordance with one embodiment

of the present invention;

”w

FIG. 2 1s an isometric .view illustrating a draft gear
assembly which 1is constructed 1in acéordance with another
embodiment of the présenﬁ invention;

FIG. 3 is a cross-sectional elevation view of the draft
gear assembly of FIG. 2;

FIG. 4 is an enlarged partial cross-sectional elevation
view of the draft gear assembly of FIG. 3,. particularly
illustrating a friction mechanism constructed in accordance with
a presently preferred embodiment of the present invention;

FIG. 5 is a cross-sectional elevation view of a draft gear
assembly which 1is constructed in accordance with yet another

embodiment of the present invention; and

FIG. 6 1s a cross-sectional planar view of a draft gear
assembly which is constructed in accordance with a further

embodiment of the present invention.
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BRRIEF DESCRIPTION OF THE VARIOUS
EMBODIMENTS OF THE INVENTION

Prior to proceeding to the more detailed description of the
present invention, it should be noted that, for the sake of

clarity and understanding, identical components which have

identical functions have been identified with identical

reference numerals throughou't the several views 1llustrated in

" the drawing figures.

It is to be understood that the definition of a railway
vehicle applies but 1is noﬁ limited to passenger réilcar, freight
railcar, locomotive and the like railway vehicles.

The best mode for carrying out the invention 1s presented
in terms of its various embodiments, herein depicted within
FIGS. 1 through 6. Howevexr, the invention is not limited to the
described embodiments, and a person skilled in the art n;zill
appreciate that many other embodiments of the invention are
possible without deviating from the basic concept of the
invention and that any such. work around will also fall under
scope of this invention. It is envisioned that other styles and
configurations of the present invention can be easily

incorporated into the teachings of the present invention, and

- only several particular configurations shall be shown and

described for purposes of clarity and disclosure and not by way

of limitation of scope.
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The present invention provides a draft gear assembly for
cushioning both buff and draft impact forces (shocks) being
applied to a center sill member of a railway vehicle (not shown)
during make-up of a train consist and in-track operation of such

train consist. Furthermore, the draft gear assembly 1is used in

- combination with a conventional yoke, generally designated

as 20, and generally mounted between a rear follower block,
generally designated as 50, and a front coupler follower block,
generally designated as 60. As 1s conventional, the yoke 20 is
removably mounted within the hollow center sill 2 of a railway
vehicle body (not shown).

The vyoke 20 1is 1llustrated as a conventional vyoke for

standard AAR E-type couplers, for example as disclosed in U.S.

‘Pat. No. 4,085,065 issued to Elliott et al. and whose teachings

are 1incorporated 1i1nto this document by reference thereto.
Briefly, the yoke 20 includes a yoke head 22 having a pair of
keys}ot walls 24. A butt end 26 of the yoke 20 axially opposes
the yoke head 22 and has a conventional draft gear seat 28
formed therein. There is an elongated top strap member 30 which
is disposed, in a conventional manner, between the vyoke head 22
and the butt end 26. The top strap member 30 has a horizontally
disposed flat inner surface. 32, a horizontally disposed outer

surface 34 and a pair of vertically disposed side edges 36.

There 1s also an elongated bottom strap member 40 which is

10



10

15

20

CA 02684381 2009-10-16

WO 2008/134079 PCT/US2008/005598

dispoeosed, in a conventional manner, between the yoke head 22 and
the butt end 26 and which 1i1s spaced apart from the top strap
member 30 in a substantially parallel manner. Similarly, the
pottom strap member 40 has a horizontally disposed flat inner
surface 42, .a horizontally disposed outer surface 44 and a pair
of vertically disposed side edges 46.

As 1s also conventional in the art, the rear follower 50 is
positioned intermediate the top and the bottom strap members, 30.

and 40 respectively, and transversely to a longitudinal central

axis 21 of the yoke 20. The rear follower 50 is sized to abut a

seat 28 of the yoke 20 and a pair of rear stops 3 the draft gear
assembly 70 1is in a position to cushion the buff shocks. The
rear stops 3 are secured to inner wall surfaces 4 of the center

sill -2, as best shown in FIGS 3, 5 and 6.

The front coupler follower 60 is also positioned
intermediate the top and the bottom strap members, 30 and 40
regpectively and transversely to the central axis 21 of the
yoke 20. The front coupler follower 60 is sized to abut a pair
of front stops 8, best shown in FIG. 5, which are formed on a
rear portion of the striker casing 5 engaging the center sill 2
when the draft gear assembly 70 is in a position to cushion the
draft shocks. The front coupler follower 60 further abuts the

shank 12 of the coupler 10 in a conventional manner.

11
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The draft gear assembly of the present invention

essentially includes at least one resilient cushioning member

which is centrally mounted within the yoke 20 in combination

with a friction mechanism, generally designated as Z220. The

longitudinal axis of the at least one resilient cushioning

member is aligned with a longitudinal central axis 21 of the

yoke 20.

It is presently preferred for such resilient 'cushioning
member to be constructed substantially identical, except for
length, to the spring 102 disclosed in a co~§ending U.S. Serial

Number ~ entitled "Compressible Elastomeric Spring”

R ord

filled concurrently therewith. It i1is further ©presently
preferred to provide the plates as disclosed 1in the co-pending

U.8. Serial Number “Plate For A Compressible

Elastomeric Spring” and provide the ° elastomeric pads as

disclosed in the co-pending U.S. Serial Number

Ve +br
aa e o g

entitled "Elastomeric Pad For A Compressible Elastomeric

Spring”. Thus, for the sake of Dbrevity, the' detailed
description of pads, plates and attachment means therebetween
within the compressible elastomeric spring of the present
invention will be omitted in this application. Briefly, the

compressible elastomeric spring includes the predetermined

plurality of pads 110 and separator plate like members 190

which form 1in combination a multi-~tiered stack having a

12 .
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predetermined initial height, and whereby each of the
predetermined plurality of pads 110 compresses and extends

along the central axis 21 of the yoke 20 causing movement of

each of the predetermined plurality of separator plate 1like

members 190 along the central axis 21 during cushioning of the

buff and draft dynamic impact forces (shocks).
Now 1in reference to FIG. 1 and in accordance with one
embodiment of the present invention, a draft gear assembly,

generally designated as 76, is provided and includes a single

'compressib.l.e elastomeric spring 102e mounted axially

intermediate the rear —coupler 50 and the front follower
coupler 60 for absorbing and cushioning buff and draft dynamic
impact forces (shocks) applied to the draft gear assembly 76
through the coupler shank 12.

The draft gear assembly 76 further includes the friction
mechanism 220 which can be better seen in an enlarged view of
FIG. 4. In the embodiment of FIG. 1, the friction mechanism 220
engages the front end of the spring 102e and is positiohed for
axial movement within the vyoke 20. The friction mechanism 220
includes a first friction member 230 having a first horizontally
disposed plagar surface 232, a second horizontally disposed
opposed surface 234, and a pair of axially opposed and

vertically disposed ends 236. BEach end 236 has a tapered

friction portion 238 which tapers downwardly and inwardly when

13
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the first friction member 230 in installed within the yoke 20.
The angle at which the tapered portion 238 tapers depends on the
desired absorbing capacity of the draft gear 76 and construction
and material of the resilient cushioning member 102e. A second
friction member 240 1is also provided and 1is vertically spaced
from the first friction member 230. Thé- second friction
member 240 has a first horizontally disposed planar surface 242,
a second opposed horizontally disposed surface 244, and a pair
of axially opposed and vertically disposed ends 246. Bach
end 246 has a tapered friction portion 248 which tapers upwardly
and inwardly when the second friction member 240 is installed
within the yoke 20. Preferably, the second friction member 240
is substantially 1identical to the first friction member 230.
There is also a palr of vertically positioned and spaced apart
wedges 250, each having a generally flat first surface 252 and a
palr of tapered friction portions 256 formed in an oppbsed
second surface 254. Each tapered friction portion 256 matches

and frictionally engages a respective tapered portion 238, 248

. formed in a respective end of the first friction member 230 and

the second friction member 240.

The first planar surface 232 of the first friction

member 230 abuts and axially moves about the inner surfaée 32 of

the top strap member 30 of the yoke 20. Preferably, the first

friction member 230 includes a pair of spaced apart flanges 239

14
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which extend outwardly in a vertical direction from each end of
the first planar surface 232 and engage side -edges 36 of the top
strap member 30 for guiding axial movement of the friction
mechanism 220 and the elastomeric compressible spring 10Z2e as
we'll as for preventing lateral movement thereof. Preferably,
the flanges 239 are formed integral with the first friction
member 230. However, if required during installation, one of
both flanges 239 may be secured to the first planar surface 232
with the use of conventional threaded fasteners 239%a Dby
providing apertures 239b formed vertically through  such
flange 239 and a complimentary threaded aperture or bore (not
shown) formed vertically through or within the first planar
surface 232. '

Likxewise, the first planar surface 242 of the second
friction member 240 abuts and axially moves about the inner
surface 42 of the bottom strap member 40 of the yoke 20. Pair
of spaced apart flanges 249, at least one of secured to and

formed integral with the first planar surface 242° extend

outwardly in a vertical direction from each end of the first
planar surface 242 and also engage side edges 46 of the bottom
strap member 40 for guiding axial movement of the friction
mechanism 220 and the elastomeric compressible spring 10Z2Ze.

The friction mechanism 220 1s shown as positioned adjacent

the front end 32 of the yoke 30 in abutting relationship with a

15
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front end of the compressible elastomeric spring 102e. In this
arrangement, the friction mechanism 220 multiplies the resisting
force of the compressible elastomeric spring 102e, by way of
frictional engagement of the tapered friction portions 238
and 248 with respective matching tapered friction portions 255,
thus increasing energy absorption of the draft gear assembly 76
during cushioning of the buff and draft dynamic impact forces .
{shocks).

The spring 102e may be simply positioned between the rear
follower 50 and the friction wmechanism 220 ip a conventional
pre-compressed manner. If desired for a particular application,
it is contemplated by the present invention that the draft gear
assembly 76 may include a locating means for locating front end
of the spring 102e on the inwardly positioned wedge 250 and for
locating the rear end of the spring 102e on the inner surface 52
of the rear follower 50 in a manner generally identical of
locating‘end cf the spring on the face of the central plate 200

in FIGS. 5-6 of the co-pending U.S. Serial Number

<l el B - -y i

entitled "Combination Yoke and Elastomeric Draft Gear”, except
that each face surface of the center plate 200 will be replaced
by the surface 252 of each wedge 250 or by the inner surface 52
of the rear coupler 50. The detail description of such locating

means wWill be omitted in this document for the sake of brevity.

If further required for guiding purposes, each bottom and/or top

16
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horizontally dispcsed edge of the plate like members 150, 190

may be positioned in abutting engagement with respective inner

- surfaces 32, 42 of the yoke 20. Yet further, a bottom and/or

top horizontally disposed edge of at least one the plate like
members 190 may be provided with flanges 199 positioned in
abutting engagement with the side edges 36, 46 of the yoke 30.

Such flanges 199 disposed on the bottom edge of the plate like

menmbers 190 are best shown in FIGS. 1 and 2.

It is within the scope of the present invention to provide
a one-piece member combining the front follower ©0 with an
adjacently  disposed  wedge @ 250. For  example, tapered
portions 256 of the wedge 250 may be integrally formed with the
inner surface 62 of the front follower 60 by a casting method or
the wedge 250 may be rigidly secured to the inner surface 62,
for example, by a welding method.

It is further within the scope of the present invention to
provide the compressible elastomeric spring 102e having the rear
coupler 50 secured to the rear end thereof as disclosed in the

co-pending U.S. Serial Number ) entitled "Combination

Yoke and Elastomeric Draft Gear”.

It is also within‘ the scope o©of the present invention to
provide means for pre-shortening the draft gear assembly 76 of
FIG. 1 during installation into the sill 2, particularly, when

v

the springs 102e and friction mechanism 220 are preinstalled
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into the vyoke 20. In the presently preferred embodiment of the
invention, such pre-shortening means may include an aperture 270

formed through at least one of the top strap member 30 and the

bottom strap member 40 of the yoke 20 and a complimentary

bore 272 which is formed in at least one of the first planar
surface 232 of the first plavnar surface 242 and shown in FIG. 4
as being formed in the first friction member 230. A pin 274 1s
passed through the aperture 270 and 1is recelived within the
bore 272. The pin 272 is made from a conventional material
enabling shearing of the pin 274 during the first application of
the dynamic impact load. It is also within the scope of the
present invention to provide other means of pre-shortening the
draft gear assembly 76.

FIGS. 2-4 illustrate another embodiment of the present
invention, wherein a draft gear assembly, generally designated
as 78, is shown. The draft gear assembly 78 includes a pailr of
compressible springs 102f and the friction mechanism 220 which
is positioned intermediate the inner ends of each spring 102f.
In this arrangement, the friction mechanism 220 wilill increase
enerqgy absorption of the draft gear assembly 78 during both buff
and draft dynamic impact forces (shocks) conditions.

It 1s contemplated that the interface between the inner
ends of each spring 102f with the first surface 252 of a

respective one of the pair of wedges 250 will be achieved

18
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generally identically to interfacing the center plate 200 in the
draft gear assembly 72 of FIGS. 5-6 of the co-pending U.S.

Serial Number | entitled "Combination Yoke and

Elastomeric Draft Gear”, except that each face surface of the

center plate 200 will be replaced by the first surface 252 of
each wedge 250.

It 1is further contemplated that the above pre-shortening
means described in combination with the draft gear assembly 76
cf FIG. 1, may be employed in this embodiment, particularly,
when the draft gear assembly 78 is installed into the yoke 20.
The pin 274 may be 'arranged to engage a bore (not shown) formed
in the front follower 60.

Now in further reference to FIG. 5, therein is illustrated
yvet anothgr embodiment of the present invention, wherein the
draft gear assembly, generally designated' as 80, which 1is
constructed generally identical to the draft gear assembly 78 of
FIG. 2 except that the friction mechanism 220 is rotated ninety

(90) degrees so that the first planar surface 232, 242 of each
of the first and second friction members, 230 and 240
respectively, abut and slidingly move about a respective inner

vertical surface 4 of the center sill 2 for providing axial

guidance and for maintaining lateral stability o©of the

compressible elastomeric springs 102f.
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Although the draft gear assemblies of FIGS. 1-5 have been
illustrated in terms of employing a compressible elastomeric
springs' 102e, 102, the present invention contemplates employment
of other conventional spring types. Accordingly, as best
illustrated in FIG. 6, a draft gear assembly, generally
designated as 82, is shown and includes one coiled spring 108
which can be manufactured from steel or any other sultable
material. A first end of the coiled spring 108 1is received
within a first spring seat 262 formed in an inner one of the
pair of vertically positioned wedges 250 and having a second end
thereof received within a second spring seat 264 formed 1in the
rear follower 50. Each of such first spring sgat 262 and second

spring seat 264 may be a simple bore having each of a

predetermined diameter and a predetermined depth. If a pair of

axially aligned coil sprinés 108 are employed, identical
seats 262, 264 will be formed in the opposed wedge 250 and the
surface of the front coupler 60. When 1t 1s desirable to
replace each spring 108 with a plurality of sma;ler diameter
springs, a plurality of complimentary seats will be provided 1in
the rear coupler 50, front coupler 60 and the wedges 250 of the
friction mechanism 220. It will be understood, that the
spring 108 may be simply 1installed 1in the draft gear 76 of

FIG. 1.
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Furthermore, a predetermined plurality of springs 100

disclosed in the co-pending U.S. Serial Number

eﬁtitled "Compressible Elastomeric Spring” may be employed in
the draft gear assemblies of FIGS. 1-6.

Although the ;present invention has been shown in terms of
the front end 32 of the yoke 30 being conngcted to a standard
E-shank coupler, it will be appafent to those skilled in the art
that the present invention can be applied to standard F-~shank or
rotary couplers.

Thus, the present invention has been described 1in such
full, clear, concise and exact terms as to enable any person
skilled in the art to which it pertains to make and use the
same. It will be understood that variations, modifications,
equivalents and substitutions for components of the specifically
described embodiments of the invention may be made by those
skilled in the art without departing from the spirit and scope

of the invention as set forth in the appended claims.
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we_Cléim:
1. In combination with an elongated vyoke  removably
mountable within a hollow center sill of a railway vehicle body,

the improvement comprising a draft gear assembly for cushioning

buff and draft dynamic impact forces being applied to said

center sill member during meake-up of a train. consist and in-
track operation of said train, said draft gear assembly
comprising:

(a) at least one compressible elastomeric spring member
mountable within said yoke for at least absorbing and
dissipating said dynamic impact forces, said at least one
compressible elastomeric spring member having a longitudinal
axls thereof aligned with a longitudinal central axis of said
yoke; and

(b) a friction mechanism disposed in abutting engagement
with one end of said at least one compressible elastomeric
spring member and 1s further disposed 1in abutting engagement

with at least one predetermined portion of said yoke.

2. A draft gear assembly for cushioning both buff and draft

impact forces being applied to a center sill member of a railway

‘vehicle during make-up of a train consist and in-track operation

of such train consist, said draft gear assembly comprising:
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(a) an elongated yoke removably mountable within a hollow

center sill of a railway vehicle body, said yoke having a yoke

head which is adapted to conneét to an end of a coupler shank, a
butt end axially opposing séid voke head, a pair of elongated,
substantially parallel spaced-apart top and bottom strap members
each having an inner surface, an outer surface, a front end and
a rear end, said rear end of each strap member being joined to
said butt end of said yoke and said front end of said each strap
member being joined to said yoke head;

(b) a rear follower. positioned intermediate said top and
said bottom strap members transversely to é longitudinal central
axis of said yoke, said rear follower sized to abut a draft gear
seat formed within said butt end of said yoke and a palr of rear
stops secured to such center sill when sald draft gear assembly
is in a position to cushion such buff dynamic impact forces;

(c) a front coupler follower positioned intermediate said
top and said bottom strap ‘members trénsversely. to said central
axis of said yoke, said front coupler follower sized to abut a
pair of front stops formed 1in a striker casing engaging such
center sill when said draft gear assembly is 1in a position to '
cushion such draft dynamic impact forces;

(d) a compressible elastomeric spring member mounted
within said yoke, said compressible elastomeric spring member

having a longitudinal axis thereof aligned with a longitudinal
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central axis of said yoke, saild compressible elastomeric spring
member having a rear end thereof abutting an inner surface' of
said rear follower; and

(e) a friction mechanism disposed in abutting engagement
between a front end of said compressible elastomeric spring‘

member and an inner surface of said front coupler follower.

3. The draft gear assembly, according to claim 2, wherein
said friction mechanism includes:

(a) a first friction member having each of a first planar
surface, a second opposed surface, and a pair of axially opposed
ends each héving a tapered friction portion formed therein;

(b} a second friction member having each of a first planar
surface, a second opposed surface, and a pair of axially opposed
ends each haviné a tépered friction portion formed therein, said
second friction member 1is aligned with said first friction
member and 1is spaced therefrom; and

(c) a pair of vertically disposed and axially spaced apart
wedges, each of said pair of wedges having a generally | flat

first surface and a pair of tapered friction portions formed in

an opposed second surface, each tapered friction portion of said
each wedge matching and frictionally engaging a respective
tapered portion formed 1in a respective end of said first

friction member and said second friction member.
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4. The draft gear assembly, according to claim 3, wherein
said first planar surface of said first friction member abuts

and slidingly moves about said inner surface of said top strap

' member of said yoke.

S. Thev draft gear assembly, éccording to claim 4, wherein
said first friction member includes a pair of spaced apart
flanges, each of said pair of -flanges extending outwardly from a
respective end of' said first planar surface and abuttingly

engaging a respective side edge of said top strap member for

guiding axial movement of said friction mechanism and said

t 1}

compressible elastomeric spring member, whereby said pair o:

flanges cage a portion of said top strap member therebetween.

6. The draft gear assembly, according to claim 3, wherein
said first planar surface of said second friction member abuts

and slidingly moves about said inner surface of said bottom

stfap member of said yoke.

/7. The draft gear assembly, according to claim 6, wherein
said second friction member includes a pair of spaced apart
flanges, each of said pair of flanges extending outwardly from a

respective end of said first planar surface and abuttingly
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engaging a respective side edge of said bottom strap member for
guiding axial movement of said friction mechanlism and said

compressible elastomeric spring member, whereby said palr of

flanges cage a portion of said bottom strap member therebetween.

8. The draft gear assembly, according to claim 3, wherein
said first planar surface of each of said first friction member
and said second friction member abuts and slidingly moves about

a respective inner vertical surface of such center sill.

9. The draft gear assembly, according to claim 3, wherein
said second friction member and said first friction member are
spaced from each other in a vertical direction when said draft
gear assembly 1is installed for cushioning such buff and draft

dynamic impact forces.

10. The draft gear assembly, according to claim 3, wherein

said second friction member and said first friction member are
spaced from each other in a horizontal directicen when said draft

gear assembly 1s installed for cushioning such buff and draft

dynamic impact forces.

11. The draft gear assembly, according to claim 2, wherein

said compressible elastomeric spring member includes a multi-
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tier stack having a predetermined plurality of elastomeric pads

separated by a predetermined plurality of plate 1like members,
each of said predetermined plurality of elastomeric pads and
each of said predetermined plurality of plate 1like members
positibned transversely  to said central axis of said yoke and
laterally within such center sill, wherein said each of said
predetermined plurality of elastomeric pads is compressed along
salid central axis toward sald rear follower to cushion the buff
dynamic impact forces and 1s compressed along said central axis
toward ‘said front coupler follower to cushion such draft dynamic
impact forces, and wherein said each of said predetermined
plurality of plate like members moves along said central axis

during cushioning of such buff and draft dynamic impact forces.

12. The draft gear assembly, according to claim 11,
wherein said draft gear assembly further includes means for

maintaining axial alignment of said compressible resilient

spring member.

13. The draft gear assembly, according to claim 12,

whereiln said alignment maintaining means includes said each of
said predetermined plurality of plate like members having each

horizontal side edge thereof positioned in abutting relationship
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with said inner surface of at least one of a respective top and

¥ bottom strap member.

14. The draft gear assembly, according to claim 2, wherein
5§ said draft gear assembly further includes means for locating
said rear end of said elastomeric spring member on sald inner

\

surface of said rear follower.

15. The draft gear assembly, according to claim 2, wherein
10 said draft gear assembly further includes means for locating
said front end of said elastomeric spring member on a

predetermined portion of said friction mechanism.

16. The draft gear assembly, according to claim 1, wherein
15 said draft gear assembly further includes means for shortening

said draft gear assembly prior to installation into such center

s1]].

17. The draft gear assembly, according to claim 16,

20 ~r.urh(—tz:r:e.in said shortening means includes an aperture formed in one
of said first and second strap members adjacent said front end

of said yoke, a bore formed in one of a top edge and a bottom

edge of said friction mechanism for alignment with said aperture

formed in said one of said first and second strap members and a
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pin member which is inserted through said aperture and 1nto said
bore, said pin formed from a predetermined material which will

shear during a first application of such dynamic impact load.

18. A draft gear assembly for cushioning both buff and
draft impact forces being applied to a center sill member of a
railway vehicle during make-up of a train consist and in-track
operation of such train consist, said draft gear assembly
comprising:

(a) an elongated vyoke removably mountable within a hollow
center sill of such & railway vehicle body, said yoke having a
front end which i1s adapted to connect to an end of a coupler
shank, a rear end axially opposing said front end, ‘a pair of
elongated, substantially parallel spaced-apart top and bottom
strap members each having an inner surface, an outer surface, a
front end an‘d a rear end, said rear end of each strap member
being jolned to said rear end of sailid yoke and said front end of
sald each strap member being joined to said front end of said
yoke;

(b} a rear follower positioned intermediate said top and
said bottom strap members transversely to a longitudinal axis of
said vyoke, said rear followe:r." sized to abut said rear end of

said yoke and a pair of rear stops secured to such center sill
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when said draft gear assembly is in a position to cushion such
buff dynamic impact forces;

(c¢) a front follower positioned intermediate saild top and
said bottom strap members transversely to said longitudinal axis

5 of said yoke, said front follower sized to abut a pair of front
stops formed in a striker casing engaging such center sill when
said draft gear assembly is in a position to cushion such draft
dynamic impact forces;

(d) a first compressible elastomeric spring member mounted

10 within said .yoke, sgid first compressible elastomeric spring
member having a longitudinal axis thereof aligned with a
longitudinal central axis of said yoke, said first compressible
elastomeric spring member having a rear end thereof abutting an
inner surface of said rear follower;

15 (e) a second compressible elastomeric spring member
mounted within sailid vyoke, said second compressible resilient
spring member having a longitudinal axis thereof aligned with
said longitudinal axis of said vyoke, said second compressible
elastomeric spring member having a front end thereof abutting an

20  inner surface of said front coupler follower; and

(f) a friction mechanism disposed in abutting engagement
between a front end of sald first resilient spring member and a

rear end of said second compressible resilient spring member.

30



CA 02684381 2009-10-16

WO 2008/134079 PCT/US2008/005598

19. The draft gear assembly, according to claim 18,
wherein said draft gear assembly further includes means for
maintaining axial alignment of at least one of said first and

second compressible spring members.

20. 1In combination with a compressible resilient spring
member disposed in a draft gear assembly, the improvement

comprising a friction mechanism for said & draft gear assembly

$

to be installed within a center sill of a railway vehicle for

10 cushioning both buff and draft dynamic 1impact forces Dbeing

applied to such center sill member during make-up of a train

consist and in-track operation of such train consist, said
friction mechanism includes:

(a) a first friction member having each of a first planar

15 surface, a second opposed surface, and a pair of axially opposed

ends each having a tapered friction portion formed therein

disposed at a first end of said compressible resilient spring

member;
(b) a second friction member having each of a first planar
70 surface, a second opposed surface, and a pair of axially opposed
ends each having a tapered friction portion formed therein, said
second friction member is aligned with said first friction
member and is spaced therefrom disposed at a second radially

opposed end of said compressible resilient spring member; and
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(c}) a pair of vertically disposed and axially spaced apart
. wedges, each of said pair of wedges having a generally flat
first surface and a pair of tapered friction portions formed in
an opposed second surface, each tapered friction portion of said
cach wedge matching and frictionally engaging a respective
tapered portion formed in a respective end of said first

friction member and said second friction member.
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