Office de la Proprieté Canadian CA 2784234 C 2017/11/21

Intellectuelle Intellectual Property

du Canada Office (11)(21) 2 784 234
Un organisme An agency of

d'Industrie Canada Industry Canada (12) BREVET CANADIEN

CANADIAN PATENT
13) C

(86) Date de depot PCT/PCT Filing Date: 2010/09/17 (51) Cl.Int./Int.Cl. B67G /06 (2006.01)
(87) Date publication PCT/PCT Publication Date: 2012/03/22 | (72) Inventeurs/Inventors:

1 . WILT, DONALD E., US;
(45) Date de délivrance/lssue Date: 2017/11/21 SALIS. KEITHA. US:

(85) Entree phase nationale/National Entry: 2012/06/13 GALINDO, ROSIE, US;

(86) N° demande PCT/PCT Application No.: US 2010/002537 POKORSKI, ROBERT J., US;
o o JURASEK, KRIS C., US;

(87) N® publication PCT/PCT Publication No.: 2012/036657 O'DONNELL. WILLIAM P.. US

(73) Proprietaire/Owner:
MINER ENTERPRISES, INC., US

(74) Agent: SIM & MCBURNEY

(54) Titre : DISPOSITIF DE TRACTION PAR FROTTEMENT/ELASTOMERE
54) Title: FRICTION/ELASTOMERIC DRAFT GEAR

102

7z - 26
ol = — __ .
2 K
20 ] re

&

(57) Abréegée/Abstract:

A friction/elastomeric draft gear having a housing, a spring assembly arranged within the housing, and a friction clutch assembly
having a wedge member and defining first sliding friction surface disposed at an angle 6 relative to a longitudinal axis of the draft
gear and a second friction surface disposed at an angle p relative to a longitudinal axis of the draft gear. The spring assembly Is
designed in combination with the angles 6 and B of the first and second friction sliding surfaces relative to the longitudinal axis such
that the draft gear consistently and repeatedly with- stands between about 100KJ and 130 KJ of energy imparted at less than three
meganewtons over a range of travel of the wedge member In an inward axial direction relative to the draft gear housing not
exceeding 120mm.
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FRICTION/ELASTOMERIC DRAFT GEAR

Field of the Invention

[0001] This invention disclosure generally relates to railcar draft gears and, more specifically,
to a railcar draft gear specifically designed to consistently and repeatedly withstand up to about
130KJ of energy imparted to said draft gear at less than three meganewtons while having a

wedge member move in an inward axial direction ranging less than about 120mm relative to an

open end of the draft gear.

Background

[0002] Coupler systems for modern railroad cars typically include a draft gear to cushion and
absorb forces placed on the system during car operation. In conventional draft gears, draft
forces impinging upon a wedge member extending from an open end of a draft gear housing are
dissipated in the draft gear housing through a friction clutch assembly. The open end ot the
draft gear housing has a series of inwardly tapered friction surfaces such that as the wedge
member is forced inwardly of the draft gear housing, in response to draft forces acting thereon,
friction members forming part of the friction clutch assembly are also moved axially inward of
the housing and radially outward by the wedge member. As the wedge member moves axially
inward relative to the housing, the wedge member provides a radially directed force against the
friction members whereby increasing the friction force between the friction members and the
housing. Moreover, inner ends of the friction members abut against a follower or spring seat. The
spring seat is resiliently biased against the friction members by a spring assembly which resists
axial inward movement of the friction members and wedge member.

[0003] While conventional draft gears have high shock absorbing capacities and capabilities,
they tend to transmit high magnitude of force to the railcar structure during a work cycle. Of

course, transmitting a high magnitude of force to the railcar structure can result in damages to the

goods being carried by the railcar.

[0004] Thus, there is continuing need and desire for a draft gear having the capability and
capacity for absorbing extremely large forces during operation of the railcar while offering

improved cushioning between the draft gear and the railcar structure.

Summary

[0005] In view of the above, and in accordance with one aspect, there is provided a
friction/elastomeric draft gear including a hollow metal housing open at a first end and closed
toward the second end therecof. The housing defines a longitudinal axis for the draft gear and has

a series of tapered lbngitudinally extended inner surfaces opening to and extending from the open
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end of the housing. The draft gear housing has two pairs of joined and generally parallel walls
extending from the closed end toward the open end such that a hollow chamber having a
generally rectangular cross-sectional configuration is defined by and for a major portion of the
length housing and opens to the open end thereof. A series of {riction members are equally
spaced about the longitudinal axis at the first end of the housing. Each friction member has
axially spaced first and second ends and an outer surface extending therebetween. The outer
surtace on each friction member 1s operably associated with one of the tapered longitudinally
extended inner surfaces on the housing so as to define a first angled friction sliding surface
therebetween. A wedge member 1s arranged from axial movement relative to the open end of
the housing. The wedge member defines a series of outer tapered surfaces equally spaced
about the longitudinal axis of the housing and equal in number to the number of friction
members. Each outer tapered surface on the wedge member is operably associated with an
inner surface on each friction member so as to define a second angled friction sliding surface
therebetween and such that the wedge member causes the friction members to move radially
outward upon movement of the wedge member inwardly of the housing. A spring seat is
arranged within the hollow chamber of the draft gear housing and extends generally normal to
the longitudinal axis of the draft gear. The spring seat is arranged in operable engagement
with the second end of each friction member.

(0006] A spring assembly 1s disposed in the hollow chamber of the draft gear between the
closed end of the housing and the spring seat for storing, dissipating and returning energy
imparted to the draft gear. The spring assembly comprises a axial stack of individual
elastomeric springs. Each individual elastomeric spring includes an elastomeric pad having a
generally rectangular shape approximating the cross-sectional configuration of the housing
chamber whereby optimizing the capability of the spring assembly to store, dissipate and return
energy imparted to the draft gear during 1ts operation. To enhance the capability and capacity
for absorbing extremely large forces during operation of the railcar while offering improved
cushioning between the draft gear and the railcar structure, the spring assembly 1s configured to
function in operable combination with the disposition of the first and second friction sliding
surfaces relative to the longitudinal axis of the draft gear such that said draft gear consistently
and repeatedly withstands 100KJ of energy imparted to the draft gear while not exceeding a
force level of two meganewtons over a range of travel of the wedge member in an inward axial
direction relative to the housing of about 90mm.

10006a] Preferably, each individual elastomeric spring includes structure for maintaining axially
adjacent elastomeric pads of the spring assembly in generally axially aligned relation relative to

each other.

[0007] In one form, at least one wall of the draft gear housing defines an opening through

-
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which the individual elastomeric springs can be moved into the hollow chamber defined by the
draft gear housing. Preferably, the first friction sliding surface between the outer surface ot
each friction member and one of the tapered longitudinally extended inner surfaces on the draft
gear housing is disposed at an angle ranging between about 1.7° and about 2° relative to the
longitudinal axis of the draft gear. In another form, the second friction sliding surface between
each outer tapered surface on the wedge member and the inner surface on each friction member
1s disposed at an angle ranging between about 32° and about 45° relative to the longitudinal
axis of the draft gear. In a preferred embodiment, each friction member further includes
structure arranged in operable combination with the spring seat for maintaining each friction
member 1n operative relationship with the wedge during operation of the draft gear.

[0008] In a preferred form, the elastomeric pad of each individual elastomeric spring 1s formed
from a polyester material having a Shore D hardness ranging between about 40 and 60 and an
elastic strain to plastic strain ratio greater than 1.5 to 1. The elastomeric pad of each individual
elastomeric spring furthermore preferably includes a metal plate on opposed planar sides of
cach elastomeric pad. Preferably, each metal plate includes structure interengaging with similar
structure of an adjacent elastomeric spring for maintaining the individual elastomeric springs in
generally aligned and stacked relation relative to each other.

[0009] According to another aspect, there is provided a friction/elastomeric draft gear for a
railcar including an axially elongated metallic housing having a closed end, an open end. The
housing defines a longitudinal axis for the draft gear. The housing further includes two pairs ot
joined sidewalls extending generally from the closed end for major lengthwise distance
between the ends so as to define a hollow chamber having a generally rectangular cross-
sectional configuration. A friction clutch assembly is provided for absorbing axial impacts
directed against the draft gear. The friction clutch assembly includes a plurality of friction
members, with each friction member, in combination with the open end of the draft gear
housing, defining a first friction surface arranged at an angle O relative to the longitudinal axis
of the draft gear. The friction clutch assembly further includes an actuator having a plurality of
angled surfaces and axially extending beyond the open end of the housing for receiving energy
directed axially to the draft gear. Each angled surface on the actuator is arranged in sliding
friction engagement with an inner surface on each friction member and defines a second
friction surface disposed at an angle [ relative to the longitudinal axis of the draft gear. A
spring seat 1s arranged in operable combination with the plurality of friction members.

[0010] An elastomeric spring assembly 1s centered and slidably fitted within the rectangular

3-
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hollow chamber of the housing. The spring assembly includes a series of axially stacked
individual units between the closed end of the housing and the spring seat for absorbing,

dissipating and returning energy imparted to the actuator during operation of the draft gear.
Each unit includes an elastomeric spring having, in plan, a generally rectangular configuration
approximating the cross-sectional confi guration of the hollow chamber of said housing whereby
optimizing the capability of the spring assembly to store, dissipate and return energy imparted to
said draft gear during its operation. The spring assembly is cOnﬁgured to function in operable
combination with the disposition of the first and second sliding surfaces relative to the
longitudinal axis of the draft gear such that said draft gear consistently and repeatedly withstands
about 130KJ of energy imparted to the draft gear at a force level of about three meganewtons
over a range of travel of the wedge member in an inward axial direction relative to the housing not
exceeding about 120mm.

[0010a} In one form, each individual unit of the elastomeric spring assembly further includes a
pair of metal plates which, when arranged in the draft gear housing, are disposed generally
normal fo the longitudinal axis of the draft gear and to opposed sides of the elastomeric spring.
Preterably, each metal plate has generally rectangular configuration, in plan.

[0011] At least one sidewall of the draft gear housing preferably defines an opening through
which the individual units of the spring assembly can be moved into the chamber defined by the
housing. In a preferred form, the angle 0 of the first friction surface defined by each friction
member and the draft gear housing ranges between about 1.7° and about 2° relative to the
longitudinal axis of the draft gear. Moreover, the angle 3 of the second friction surface defined
between each outer tapered surface on the wedge member and the inner surface on each friction
member of the friction clutch assembly preferably ranges between about 32° and about 45°
relative to the longitudinal axis of the draft gear. In one form, each friction member further
includes structure arranged in operable combination with the spring seat for maintaining the
friction members in operational relation relative to the wedge during operation of the draft gear.
[0012] Preferably, the elastomeric spring of each individual unit of the spring assembly is
formed from a polyester material having a Shore D hardness ranging between about 40 and 60
and an elastic strain to plastic strain ratio greater than 1.5 to 1. Moreover, each metal plate of
each individual unit of the elastomeric spring assembly preferably includes structure
interengaging with similar structure of an adjacent unit of the elastomeric spring assembly for
maintaining the individual units in generally aligned and stacked relation relative to each other.
0013] According to yet another aspect, there is provided a friction/elastomeric draft gear for a
ratlcar including a metallic housing having a closed end and an open end aligned relative to each
other along a longitudinal axis. The housing has a hollow chamber defined by two pairs of

generally parallel and joined walls so as to provide the chamber with a generally rectangular
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cross-section extending from the closed end toward the open end. A series of tapered friction
surfaces extend from the open end toward the closed end of the housing. A series of equally
spaced friction members are slidably arranged in the open end of the housing. An outer angled
surface on each friction member is operably associated with a tapered friction surface on the
housing so as to define a first friction sliding surface therebetween. A wedge member, having a
free end extending beyond the open end of the housing, also has a plurality of outer angled
friction surfaces engagable with inner angled surfaces on the friction members and 1s adapted to
actuate same upon movement thereof inwardly of the housing. A second friction shiding surface
1s defined between the outer friction surfaces on the wedge member and the inner angled surfaces on
the friction members.

(0014] An elastomeric spring assembly is centered and slidably fitted within the rectangular
hollow chamber of the housing and s comprised of a series of axially stacked individual units
disposed between the closed end of the housing for resisting inward movement of the wedge
member during operation of the draft gear. One end of the spring assembly is disposed against
the closed end of the housing. A second end of the spring assembly urges a spring seat,
disposed generally normal to the longitudinal axis of the draft gear, against one end of the
friction members. Each unit of the spring assembly includes an elastomeric spring, having, 1n
plan, a generally rectangular configuration approximating the cross-sectional configuration of the
hollow chamber of said housing whereby optimizing the capability of the spring assembly to store,
dissipate and return energy imparted to said draft gear during its operation. The spring assembly
1s configured to function in operable combination with the disposition of the first and second
angled friction surfaces relative to the longitudinal axis of the draft gear such that said draft gear
consistently and repeatedly withstands between about 100KJ and about 130K of energy imparted
to the draft gear while not exceeding a force level of three meganewtons and over a range of
travel of the wedge member in an inward axial direction relative to the housing ranging between

about 90mm and about 120mm.

[0014a] In one form, each individual unit of the elastomeric spring assembly further includes a
pair of metal plates which, when arranged in the draft gear housing, are disposed generally normal
to the longitudinal axis of the draft gear and to opposed sides of the elastomeric spring. Preferably,
each metal plate has generally rectangular configuration, in plan.

[0015] To facilitate assembly of the draft gear, at least one wall of the draft gear housing
preferably defines an opening through which the units comprising the spring assembly can be
moved into the hollow chamber detined by the housing. Preferably, the first friction sliding
surface, between each friction member and the draft gear housing, is disposed at an angle
ranging between about 1.7° and about 2° relative to the draft gear longitudinal axis. In a preferred

form, the second friction sliding surface, between the outer friction surfaces on the wedge
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member and the inner angled surfaces on the friction members, is disposed at an angle ranging
between about 32° and about 45° relative to the draft gear longitudinal axis. Each friction
member furthermore preferably includes structure arranged in operable combination with the
spring seat for maintaining each friction member in proper relation relative to the wedge during
operation of the draft gear.

[0016] The elastomeric spring of each individual unit of the spring assembly is preferably
formed from a polyester material having a Shore D hardness ranging between about 40 and 60
and an elastic strain to plastic strain ratio greater than 1.5 to 1. Moreover, the metal plate of
each individual unit of the spring assembly preferably includes structure interengaging with
similar structure of an adjacent individual unit for maintaining the individual elastomeric
springs in generally aligned and stacked relation relative to each other.

[0016a] According to another aspect, there is provided a friction/elastomeric draft gear
comprising: a hollow metal housing open at a first end and closed toward a second end
thereof, said housing defining a longitudinal axis for said draft gear and has a series of
tapered longitudinally extended inner surfaces opening to and extending from the first end of
said housing, wherein said housing has two pairs of joined and generally parallel walls
extending from the closed second end toward the first end such that said walls define a
hollow chamber having a generally rectangular cross-sectional configuration for a major
portion of the length thereof and which opens to the open first end of said housing; a sertes of
friction members equally spaced about the longitudinal axis of said housing at the first end of
said housing, with each friction member having axially spaced first and second ends and an
outer surface extending between said ends, with the outer surface on each friction member
being operably associated with one of said tapered longitudinally extended inner surfaces on
said housing so as to define a first angled friction sliding surface therebetween; a wedge
member arranged for axial movement relative to the first end of said housing and against
which an external force can be applied, said wedge member defining a series of outer tapered
surfaces equally spaced about the longitudinal axis of said housing and equal in number to the
number of friction members, with each outer tapered surface on said wedge member being
operably associated with an inner surface on each friction member so as to define a second
angled friction sliding surface therebetween and such that said wedge member produces a
radially directed force against said friction members upon movement of said wedge member
inwardly of the housing; a spring seat arranged within the hollow chamber, with one surface
of said spring seat being arranged in operable engagement with the second end of each
friction member; a spring assembly disposed in the hollow chamber between the closed
second end of said housing and a second surface of said spring seat for storing, disstpating

and returning energy imparted to said draft gear, with said spring assembly comprising an
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axial stack of individual elastomeric springs, with each individual elastomeric spring
including an elastomeric pad having a generally rectangular shape, in plan, approximating the
cross-sectional configuration of the hollow chamber of said housing whereby optimizing the
capability of said spring assembly to store, dissipate and return energy imparted to said draft
gear during its operation; and with said spring assembly being configured to function in
operable combination with the disposition of said first and second angied sliding surfaces
relative to the longitudinal axis of said draft gear such that said draft gear consistently and
repeatedly withstands 100KJ of energy imparted to said draft gear while not exceeding a
force level of two meganewtons over a range of travel of said wedge member in an inward

axial direction relative to said housing greater than about 90mm.

[0016b] According to another aspect there 1s provided a friction/elastomeric draft gear for a
railcar, comprising: an axially elongated metallic housing having a closed end, an open end and a
longitudinal axis extending between said ends, with said housing further including two pairs of
joined sidewalls extending generally from said closed end for major lengthwise distance between
said ends so as to define a hollow chamber having a generally rectangular cross-sectional
configuration; a friction clutch assembly for absorbing axial impacts directed against one end of
said draft gear, said friction clutch assembly including a plurality of friction members, with each
friction member having an outer surface angled relative to said longitudinal axis and arranged 1n
sliding friction engagement with the open end of said housing so as to define a first angled friction
sliding surface disposed at an angle 0 relative to the longitudinal axis of the draft gear, with said
friction clutch assembly further including an actuator having a plurality of angled surfaces, with
one end of said actuator axially extending beyond the open end of said housing for receiving
energy directed axially to draft gear, and with each angled surface on said actuator being arranged
in sliding friction engagement with an inner surface on each friction member so as to define a
second angled friction sliding surface at an angle 3 relative to the longitudinal axis of the draft
gear, and a spring seat arranged in operable combination with said plurality of friction members;
an elastomeric spring assembly centered and slidably fitted within the hollow chamber of said
housing and comprised of a series of axially stacked individual units disposed between the closed
end of said housing and said spring seat for absorbing, dissipating and returning energy imparted to
said actuator during operation of said draft gear, with each unit including an elastomeric spring,
having, in plan, a generally rectangular configuration approximating the cross-sectional
configuration of the hollow chamber of said housing whereby optimizing the capability of said
spring assembly to store, dissipate and return energy imparted to said draft gear during its
operation; and with said spring assembly being configured to function in operable combination

with the angle of said first and second angled friction sliding surfaces relative to the longitudinal

-63-
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ax1s of said draft gear such that said draft gear consistently and repeatedly withstands about 130KJ
of energy imparted to said draft gear at a force level of about three meganewtons over a range of
travel of a wedge member in an inward axial direction relative to said housing not exceeding about
120mm.

[0016¢] According to another aspect there is provided a friction/elastomeric draft gear for a
railcar, comprising: a metallic housing having a closed end and an open end aligned relative to
each other along a longitudinal axis, with said housing defining a hollow chamber defined by two
pairs of generally parallel and joined walls so as to provide said chamber with a generally
rectangular cross-section extending from the closed end toward the open end, and series of tapered
friction surfaces extending from the open end toward the closed end of said housing; a series of
equally spaced friction members arranged in the open end of said housing, with an outer angled
surface on each friction member being operably associated with a friction surface on said housing
SO as to define a first angled friction sliding surface therebetween; a wedge member having a free
end extending beyond the open end of said housing, with said wedge member having a plurality of
friction surfaces engagable with inner angled surfaces on said friction members and adapted to
actuate same upon movement thereot inwardly of said housing, with a second angled friction
sliding surface being defined between the friction surfaces on said wedge member and the inner
angled surfaces on said friction members; an elastomeric spring assembly centered and slidably
fitted within the hollow chamber of said housing and comprised of a series of axially stacked
individual units disposed between the closed end of said housing for resisting inward movement of
said wedge member during operation of said draft gear, with a first end end of said spring
assembly being disposed against said closed end of said housing, and with a second end of said
spring assembly urging a spring seat, disposed generally normal to the longitudinal axis of said
draft gear, against one end of each friction member, and with each unit including an elastomeric
spring, having, in plan, a generally rectangular configuration approximating the cross-sectional
configuration of the hollow chamber of said housing whereby optimizing the capability of said
spring assembly to store, dissipate and return energy imparted to said draft gear during its
operation; and with said spring assembly being configured to function in operable combination
with the disposition of said first and second angled friction sliding surfaces relative to the
longitudinal axis of said draft gear such that said draft gear consistently and repeatedly withstands
between about 100KJ and about 130KJ of energy imparted to said draft gear while not exceeding a

torce level of three meganewtons and over a range of travel of said wedge member in an inward

axial direction relative to said housing ranging between about 90mm and about 120mm.
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Description of the Drawings

[0017] FIG. 1 is a side elevational view of one form of a draft gear embodying both features
and principals of this invention disclosure;

[0018] FIG. 2 is a sectional view taken along line 2 - 2 of FIG. 1;

[0019] FIG. 3 is a longitudinal vertical sectional view of the draft gear illustrated in FIG. 1;
[0020] FIG. 4 is a top plan view of the draft gear illustrated in FIG. I;

[0021] FIG. 5 is an enlarged sectional view of one end of the draft gear illustrated in FIG. 3;
[0022] FIG. 6 is a partial sectional view of an spring unit forming part of an axially elongated
elastomeric spring assembly for the draft gear and taken along line 6 - 6 of FIG. 2;

[0023] FIG. 7 is a top plan view of one form of an individual spring unit forming part of the
elastomeric spring assembly partially shown in FIG. 6;

[0024] FIG. 8 is a schematic representation of the performance of the draft gear embodying
principals and teachings of this invention disclosure; and

[0025] FIG. 9 is a schematic representation of testing results for multiple impacts on a draft

gear embodying principals and teachings of this invention disclosure.

Detailed Description

[0026] While this invention disclosure is susceptible of embodiment in multiple forms, there 1s
shown in the drawings and will hereinafter be described a preferred embodiment, with the
understanding the present disclosure sets forth an exemplification of the disclosure which is not
intended to limit the disclosure to the specific embodiment illustrated and described.

[0027) Referring now to the drawings, wherein like reference numerals indicate like parts
throughout the several views, there is 'shown in FIG. 1 a railroad car draft gear, generally
indicated by reference numeral 10, adapted to be carried within a yoke 12 arranged in operable
combination with a centersill (not shown) of a railcar 14. As used herein and throughout, the
term “‘railcar” is meant to include different types and designs of railcars including, but not limited
to, railroad hopper cars, railroad freight cars, railroad tank cars, and efc. Draft gear 10 includes
an axially elongated hollow and metallic housing 16 defining a longitudinal axis 18 for the draft

gear 10.
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Housing 16 1s closed by an end wall 20 (FIG. 3) at a first or closed end 22 and is open toward
an axially aligned second or open end 24. Housing 16 includes two pairs of joined and
generally parallel walls 26, 26' and 28, 28' (FIG. 2), extending from the closed end 22 toward
the open end 24 and defining a hollow chamber 30 within housing 16 (FIGS. 2 and 3). As
shown in FIG. 2, the housing walls 26, 26' and 28, 28' provide the housing chamber 30 with a
generally rectangular or boxlike cross-sectional configuration for a major lengthwise portion
thereof.

[0028] Moreover, and as shown in FIG. 3, housing 16 1s provided with a plurality (with only
one being shown in FIG. 3) of equi-angularly spaced and longitudinally extended tapered inner
angled friction surfaces 36. The tapered inner angled friction surface 36 on housing 16
converges toward the loﬁgitudinal axis 18 and toward the closed end 22 of the draft gear
housing 16. Preferably, housing 16 is provided with three equally spaced longitudinally
extended and tapered inner angled friction surfaces 36 but more tapered surfaces could be
provided without detracting or departing from the spirit and novel concept of this invention
disclosure.

[0029] In the embodiment shown in FIG. 3, draft gear 10 is also provided with a friction clutch
assembly 40 for absorbing draft forces or impacts axially directed against the draft gear 10. In
the embodiment shown in FIG. 3, the friction clutch assembly 40 includes a plurality of friction
members or shoes 42 arranged about axis 18 and in operable combination with the open end of
the draft gear housing 16. As shown by way of example in FIG. 4, the friction clutch assembly
40 can be provided with‘three cequi-angularly spaced friction members 42 but more friction
members could be provided without detracting or departing from the spirit and novel concept of
this invention disclosure. Suffice it to say, in the embodiment shown by way of example in
FIGS. 1, 3 and 4, the number of friction members 42 forming part of the friction clutch
assembly 40 are equal in number to the number of tapered inner angled friction surfaces 36 on
housing 16.

[0030] -Turning to FIG. 5, each friction member 42 has axially or longitudinally spaced first and
second end 44 and 46. Moreover, each friction member 42 has an outer or external tapered
sliding surface 48. When the draft gear 10 is assembled, each inner angled friction surface 36
on housing 16 combines with each outer tapered sliding surface 48 on each friction member to
define a first angled friction sliding surface 49 therebetween. The first friction sliding surface
49 is disposed at an angle O relative to the longitudinal axis 18 of the draft ger assembly 10.

Preferably, the angle 0 of the first friction sliding surface 49 ranges between about 1.7 degrees

7.
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and about 2 degrees relative to the longitudinal axis 18 of the draft gear 10.

[0031] In the illustrated embodiment, the friction clutch assembly 40 further includes a wedge
member or actuator 50 arranged for axial movement relative to the open end 24 of housing 16.
As shown in FIGS. 1, 3 and 5, an outer end 52 of the wedge member 50 preferably has a
generally flat face and that extends beyond the open end 24 of housing 16 tor a distance
measuring about 120mm and is adapted to bear on the usual follower (not shown) of a railway
draft rigging such that draft or impact forces can be axially applied to the draft gear 10 during
operation of the railcar 10. As known, wedge member 50 is arranged in operable combination
with the friction members 42.

10032] The wedge member or actuator 50 defines a plurality of outer tapered or angled friction
surfaces 57 arranged in operable combination with the friction members 42 of the clutch
assembly 40. Although only one friction surface 57 is shown in FIG. 5, the number of friction
surfaces 57 on the wedge member 50 equals the number of fiction members 42 used as part of
the friction clutch assembly 40. When the draft gear 10 is assembled, each outer angled
friction surface 57 on wedge member 50 combines with an inner angled sliding surface 47 on
each friction member to define a second angled friction sliding surface 59 therebetween. The
second friction sliding surface 59 is disposed at an angle 13 relative to the longitudinal axis 18
of the draft gear 10. Preferably, the angle pof the second friction sliding surface 59 of friction
clutch assembly 40 ranges between about 32 degrees and about 45 degrees relative to the
longitudinal axis 18 of the draft gear 10.

[0033]) Wedge member 50 is formed from any suitable metallic material. In a preferred form,
wedge member 50 is formed from an austempered ductile iron material. Moreover, and as
shown in FIGS. 1 and 5, the wedge member or actuator 50 defines a generally centralized
longitudinally extending bore 54.

[0034] As shown in FIGS. 3, 4 and 5, at its open end 20, housing 16 is provided with a series of
radially inturned stop lugs 38 which are equi-angularly spaced circumferentially relative to each
other. Toward a rear end thercof, wedge member 50 includes a series of radially outwardly
projecting lugs 58 which are equi-angularly disposed relative to each other and extend between
adjacent friction members 42 so as to operably engage in back of the lugs 38 on housing 16 and

facilitate assembly of the draft gear 10.
[0035] As shown in FIG. 3, draft gear 10 furthermore includes a spring seat or tollower 60

arranged within the hollow chamber 30 of housing 16 and disposed generally normal or
generally perpendicular to the longitudinal axis 18 of the draft gear 10. Spring seat 60 is
adapted for reciprocatory longitudinal or axial movements within the chamber 30 of housing
16 and has a first surface 62 in operable association with the second or rear end 46 of each

friction member 42. Spring seat 60 also has a second or spring contacting surface 64.
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[0036] In the form shown by way of example in FIG. 5, each friction member 42 of clutch
assembly 40 furthermore includes structure 43 arranged in operable combination with the
spring seat 60 for maintaining each friction member 42 in proper disposition and relation
relative to the wedge 50 during operation of the draft gear 10. In the form shown in FIG. 5,
such structure includes a guide 45 arranged in depending relation from the second or lower end
46 of each friction member 42. As shown, the guide 45 on each friction member 42 is slidably
entrapped between the draft gear housing 16 and spring seat 60 whereby maintaining each
friction member 42 in proper disposition and relation relative to the wedge 50 as the friction
members 42 move in the housing 16 in response to axial movements of wedge 50 during
operation of the draft gear 10.

[0037] An axially elongated elastomeric spring assembly 70 is generally centered and slidable
within chamber 30 of the draft gear housing 16 and forms a resilient column for storing
dissipating and returning energy imparted or applied to the free end 52 of wedge member 50
during axial compression of the draft gear 10. One end of spring assembly 70 is arranged in
contacting relation with the end wall 20 of housing 16. A second end of spring assembly 70 is
pressed or urged against surface 64 of the spring seat 60 to oppose inward movements of the
friction members 42 and wedge member 50. As known, spring assembly 70 is precompressed
during assembly of the draft gear 10 and serves to maintain the components of the friction
clutch assembly 40, including friction members 42 and wedge member 50, in operable
combination relative to each other and within the draft gear housing 16 both during operation of
the draft gear 10 as well as during periods of non-operation of the draft gear 10. In the
1llustrated embodiment, spring assembly 70 develops about a 10,000 pound preload force for
the draft gear 10 and in combination with the friction clutch assembly 40 is capable of
absorbing, dissipaﬁng and returning impacts or energy directed axially thereto in the range of
between 450,000 lbs. and about 700,000 Ibs.

[0038] In the form shown in FIG. 3, spring assembly 70 is comprised of a plurality of

individual units or springs 72 arranged in axially stacked relationship relative to each other. In
the form shown 1n FIG. 6, each cushioning unit or spring 72 includes a pair of substantially
rectangular metal plates 74 and 76 and an elastomeric pad or spring 78 also having a generally
rectangular shape so as to optimize the rectangular area of the hollow chamber 30 (FIG. 3)
wherein spring assembly 70 is slidably centered for axial endwise movements in response to
loads or impacts being exerted axially against the draft gear 10 (FIG. 1). Preferably, the
elastomeric pad or spring 78 is configured such that its radial expansion, in response to loads
being placed thereon, is limited whereby preventing the pad 78 from squeezing outwardly so far

beyond the edges of the plates 74, 76 as to significantly damage or have its performance

significantly affected.
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[0039] As illustrated in FIG. 6, opposed generally planar surfaces 79 and 79' of the elastomeric
pad or spring 78 are each preferably secured to and between each of the metal plates 74, 76 as a
result of a working process and methodology of the type disclosed in detail in U.S. Patent No.
5,381,844 to R. A. Carlstedt.

[0040] Preferably, the elastomeric pad 78 is formed from a polyester material having a Shore D
hardness ranging between about 40 and 60 and an elastic strain to plastic strain ratio of about
1.5to 1. Suffice it to say, and as described in greater detail in U.S. Patent No. 5,381,844 to R.
A. Carlstedt, the working process and methodology for creating the each spring unit 72
involves creating a preform block which is arranged between the plates 74, 76. The preform
block of elastomer along with the plates 74, 76 are precompressed to greater than 30% of the
preformed height of the preform thereby transmuting the preform into an elastomeric spring.
[0041] The plates 74, 76 are preferably of similar design to advantageously reduce the
manufacturing cost for each spring unit 72. In the preferred embodiment, each plate 74, 76 has
one or more openings or throughbores 80 arranged in generally centered relation thereon.
During the working process described above for each unit 72, elastomeric material of the
preform tends to flow into and engage with the marginal edge of each bore 80 whereby
enhancing securement of the pad 78 to each plate 74, 76.

[0042] Preferably, the plates 74, 76 of each elastomeric spring unit 72 further includes structure
84 interengaging with similar structure on an adjacent elastomeric spring unit 72 for
maintaining the individual elastomeric springs in generally aligned and stacked relationship
relative to each other. In the form shown in FIG. 6, the plates 74, 76 preferably include
projections 86 extending from one side and seats 88 on the opposite side; with the projections
86 and seats 88 being arranged in aligned sets. In one form, the projection 86 and seat 88 of
each set is provided by an embossed hollow projection on the respective plates 74, 76 of each
unit 72.

[0043] As shown in FIGS. 1 and 2, a relatively large rectangular opening 90 is preterably
formed in wall 26 of the draft gear housing 16. Opening 90 is sized such that one or more ot
the spring units 72 can be inserted through the opening 90 in a direction extending generally
normal to the longitudinal axis 18 of the draft gear and into the hollow chamber 30 of housing
16. Moreover, and in the preferred form shown in FIG. 3, the end wall 20 is provided with a
slight angle or slope of about 1.25° in a direction extending away from the opening 90 in the
housing 16.

[0044] FIG. 8 schematically illustrates performance criteria of a draft gear embodying principals
and teachings of this invention disclosure. In one example, the spring assembly 70 (FIGS. 3 and
5) is configured to function in operable combination with the angles ® and 3 of the first and

second friction sliding surfaces 49 and 59 (FIG. 5), respectively, relative to the longitudinal axis
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18 such that the draft gear 10 consistently and repeatedly withstands 100KJ of energy imparted
thereto while not exceeding a force level of two meganewtons over a range of travel of the
wedge member 50 in an inward axial direction relative to the dratt gear housing 18 of about
90mm. Alternatively, the spring assembly 70 (FIGS 3 and 5) is configured to function in
operable combination with the angles ® and [3 of the first and second friction sliding surfaces 49 and
59 (FIG. 5), respectively, relative to the longitudinal axis 18 such that the draft gear 10
consistently and repeatedly withstands about 130KJ of energy imparted thereto at a force level
of about three meganewtons over a range of travel of the wedge member 50 in an inward axial
direction relative to the draft gear housing 18 not exceeding 120mm. In another example, the
spring assembly 70 (FIGS 3 and 5) is configured to function in operable combination with the
angles ® and 3 of the first and second friction sliding surfaces 49 and 59, respectively, relative
to the longitudinal axis 18 such that the draft gear 10 consistently and repeatedly withstands
between about 100KJ and 130KJ of energy imparted to the draft gear while not exceeding a force
level of three meganewtons over a range of travel of the wedge member 50 in an inward axial
direction relative to the draft gear housing 18 ranging between about 90mm and about 120mm.
FIG. 9 schematically represents multiple impacts directed against the draft gear 10.

[0045] From the foregoing, it will be observed that numerous modifications and variations can
be made and effected without departing or detracting from the true spirit and novel concept of
this invention disclosure. Moreover, it will be appreciated, the present disclosure is intended to
set forth an exemplification which is not intended to limit the disclosure to the specific
embodiment illustrated. Rather, this disclosure is intended to cover by the appended claims all

such modifications and variations as fall within the scope of the claims.
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What is claimed is:

1. A friction/elastomeric draft gear comprising:

a hollow metal housing open at a first end and closed toward a second end thereof, said
housing defining a longitudinal axis for said draft gear and has a series of tapered longitudinally
extended 1inmer surfaces opening to and extending from the first end of said housing, wherein said
housing has two pairs of joined and generally parallel walls extending from the closed second end
toward the first end such that said walls define a hollow chamber having a generally rectangular
cross-sectional configuration for a major portion of the length thereof and which opens to the open
first end of said housing;

a series of friction members equally spaced about the longitudinal axis of said housing at
the first end of said housing, with each friction member having axially spaced first and second
ends and an outer surface extending between said ends, with the outer surface on each friction
member being operably associated with one of said tapered longitudinally extended inner surfaces
on said housing so as to define a first angled friction sliding surface therebetween;

a wedge member arranged for axial movement relative to the first end of said housing and
against which an external force can be applied, said wedge member defining a series of outer
tapered surfaces equally spaced about the longitudinal axis of said housing and equal in number to
the number of friction members, with each outer tapered surface on said wedge member being
operably associated with an inner surface on each friction member so as to define a second angled
friction sliding surface therebetween and such that said wedge member produces a radially
directed force against said {riction members upon movement of said wedge member inwardly of
the housing;

a spring seat arranged within the hollow chamber, with one surface ot said spring seat
being arranged in operable engagement with the second end of each friction member;

a spring assembly disposed in the hollow chamber between the closed second end of said
housing and a second surface of said spring seat for storing, dissipating and returning energy
imparted to said draft gear, with said spring assembly comprising an axial stack of individual
elastomeric springs, with each individual elastomeric spring including an elastomeric pad having a
generally rectangular shape, in plan, approximating the cross-sectional configuration of the hollow
chamber of said housing whereby optimmzing the capability of said spring assembly to store,
dissipate and return energy imparted to said draft gear during its operation; and

with said spring assembly being configured to function in operable combination with the
disposition of said first and second angled sliding surfaces relative to the longitudinal axis of said
draft gear such that said draft gear consistently and repeatedly withstands 100KJ of energy

imparted to said draft gear while not exceeding a force level of two meganewtons over a range of
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travel of said wedge member in an inward axial direction relative to said housing greater than

about 90mm.

2. The friction/elastomeric draft gear according to claim 1, wherein at least one wall of said
housing defines an opening through which said elastomeric springs can be moved into the hollow

chamber defined by said housing.

3. The friction/elastomeric draft gear according to claim 1 or 2, wherein the first angled
friction sliding surface is disposed at an angle ranging between about 1.7 degrees and about 2

degrees relative to the longitudinal axis of said draft gear.

4. The triction/elastomeric draft gear according to any one of claims 1 to 3, wherein the
second angled friction sliding surface is disposed at an angle ranging between about 32 degrees

and about 45 degrees relative to the longitudinal axis of said draft gear.

. The friction/elastomeric draft gear according to any one of claims 1 to 4, wherein each
friction member further includes structure arranged in operable combination with said spring seat
for maintaining each friction member in proper relation relative to said wedge member during

operation of said draft gear.

6. The triction/elastomeric draft gear according to any one of claims 1 to 5, wherein the
elastomeric pad of each individual elastomeric spring is formed from a polyester material having a

Shore D hardness ranging between about 40 and 60 and an elastic strain to plastic strain ratio

greater than 1.5 to 1.

7. The friction/elastomeric draft gear according to claim 6, wherein each elastomeric pad of
cach individual elastomeric spring further includes a metal plate on opposed planar sides of said

elastomeric pad.

8. The friction/elastomeric draft gear according to claim 7, wherein each metal plate includes
structure interengaging with similar structure of an adjacent elastomeric spring for maintaining the

individual elastomeric springs in generally aligned and stacked relation relative to each other.

9. The friction/elastomeric draft gear according to any one of claims 1 to 5, wherein each

clastomeric spring of the spring assembly is formed from a polyester material having a Shore D
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hardness ranging between about 40 and 60 and an elastic strain to plastic strain ratio greater than

1.5to 1.

10. The friction/elastomeric draft gear according to any one of claims 1 to 9, wherein each
individual elastomeric spring includes structure for maintaining axially adjacent elastomeric pads

of the spring assembly in generally axially aligned relation relative to each other.

11. A friction/elastomeric draft gear for a ratlcar, comprising:

an axially elongated metallic housing having a closed end, an open end and a longitudinal
axis extending between said ends, with said housing further including two pairs of joined sidewalls
extending generally from said closed end for major lengthwise distance between said ends so as to
define a hollow chamber having a generally rectangular cross-sectional configuration;

a friction clutch assembly for absorbing axial impacts directed against one end of said
draft gear, said friction clutch assembly including a plurality of friction members, with each
friction member having an outer surface angled relative to said longitudinal axis and arranged in
sliding friction engagement with the open end of said housing so as to define a first angled friction
sliding surface disposed at an angle 0 relative to the longitudinal axis of the draft gear, with said
friction clutch assembly further including an actuator having a plurality of angled surfaces, with
one end of said actuator axially extending beyond the open end of said housing for receiving
energy directed axially to draft gear, and with each angled surface on said actuator being arranged
in sliding friction engagement with an inner surface on each friction member so as to define a
second angled friction sliding surface at an angle B relative to the longitudinal axis of the draft
gear, and a spring seat arranged in operable combination with said plurality of friction members;

an elastomeric spring assembly centered and slidably fitted within the hollow chamber of
said housing and comprised of a series of axially stacked individual units disposed between the
closed end of said housing and said spring seat for absorbing, dissipating and returning energy
imparted to said actuator during operation of said draft gear, with each unit including an
elastomeric spring, having, in plan, a generally rectangular configuration approximating the cross-
sectional configuration of the hollow chamber of said housing whereby optimizing the capability
of said spring assembly to store, dissipate and return energy imparted to said draft gear during its
operation; and

with said spring assembly being configured to function in operable combination with the
angle of said first and second angled friction sliding surfaces relative to the longitudinal axis of
said draft gear such that said draft gear consistently and repeatedly withstands about 130KJ of

energy imparted to said drait gear at a force level of about three meganewtons over a range of
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travel of a wedge member in an inward axial direction relative to said housing not exceeding about

120mm.

12. The friction/elastomeric draft gear according to claim 11, wherein at least one sidewall of
said housing defines an opening through which said elastomeric springs can be moved into the

hollow chamber defined by said housing.

13. The iriction/elastomeric draft gear according to claim 11 or 12, wherein the angle 0 of the
first angled friction sliding surface ranges between about 1.7 degrees and about 2 degrees relative

to the longitudinal axis of said draft gear.

14. The friction/elastomeric draft gear according to any one of claims 11 to 13, wherein the
angle P of the second angled friction sliding surface ranges between about 32 degrees and about 45

degrees relative to the longitudinal axis of said draft gear.

15. The friction/elastomeric draft gear according to any one of claims 11 to 14, wherein each
friction member of the friction clutch assembly further includes structure arranged in operable
combination with said spring seat for maintaining each friction member in proper relation relative

to said wedge member during operation of said draft gear.

16. The friction/elastomeric draft gear according to any one of claims 11 to 14, wherein each
individual unit of said elastomeric spring assembly further includes a pair of metal plates disposed
generally normal to said longitudinal axis of the draft gear and to opposed sides of said elastomeric

spring, with each metal plate having a generally rectangular configuration, in plan.

17. The friction/elastomeric draft gear according to claim 16, wherein each metal plate of each
individual unit of said elastomeric spring assembly includes structure interengaging with similar
structure of an adjaéent unit of said elastomeric spring assembly for maintaining the individual

units in generally aligned and stacked relation relative to each other.

18. A friction/elastomeric draft gear for a railcar, comprising:

a metallic housing having a closed end and an open end aligned relative to each other
along a longitudinal axis, with said housing defining a hollow chamber defined by two pairs of
generally parallel and joined walls so as to provide said chamber with a generally rectangular
cross-section extending from the closed end toward the open end, and series of tapered friction

surfaces extending from the open end toward the closed end of said housing;
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a series of equally spaced friction members arranged in the open end of said housing, with
an outer angled surface on each friction member being operably associated with a friction surface
on said housing so as to define a first angled friction sliding surface therebetween;

a wedge member having a free end extending beyond the open end of said housing, with
said wedge member having a plurality of friction surfaces engagable with inner angled surfaces on
said friction members and adapted to actuate same upon movement thereof inwardly of said
housing, with a second angled friction sliding surface being defined between the friction surfaces
on said wedge member and the inner angled surfaces on said friction members;

an elastomeric spring assembly centered and slidably fitted within the hollow chamber of
said housing and comprised of a series of axially stacked individual units disposed between the
closed end of said housing for resisting inward movement of said wedge member during operation
of said draft gear, with a first end end of said spring assembly being disposed against said closed
end of said housing, and with a second end of said spring assembly urging a spring seat, disposed
generally normal to the longitudinal axis of said draft gear, against one end of each friction
member, and with each unit including an elastomeric spring, having, in plan, a generally
rectangular configuration approximating the cross-sectional configuration of the hollow chamber
of said housing whereby optimizing the capability of said spring assembly to store, dissipate and
return energy imparted to said draft gear during its operation; and

with said spring assembly being configured to function in operable combination with the
disposition of said first and second angled friction sliding surfaces relative to the longitudinal axis
of said draft gear such that said draft gear consistently and repeatedly withstands between about
100KJ and about 130KJ of energy imparted to said draft gear while not exceeding a force level of
three meganewtons and over a range of travel of said wedge member in an inward axial direction

relative to said housing ranging between about 90mm and about 120mm.

19. The friction/elastomeric draft gear according to claim 18, wherein at least one wall of said

housing defines an opening through which said elastomeric springs can be moved into the hollow

chamber defined by said housing.

20. The friction/elastomeric draft gear according to claim 18 or 19, wherein the first angled
friction sliding surface is disposed at an angle ranging between about 1.7 degrees and about 2

degrees relative to the longitudinal axis of said draft gear.

21, The friction/elastomeric draft gear according to any one of claims 18 to 20, wherein the
second angled friction sliding surface 1s disposed at an angle ranging between about 32 degrees

and about 45 degrees relative to the longitudinal axis of said draft gear.
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22. The friction/elastomeric draft gear according to any one of claims 18 to 21, wherein each
friction member further includes structure arranged in operable combination with said spring seat
for maintaining each friction member in proper relation relative to said wedge member during

operation of said draft gear.

23. The friction/elastomeric draft gear according to any one of claims 18 to 22, wherein the
elastomeric spring of each individual unit of said spring assembly is formed from a polyester

material having a Shore D hardness ranging between about 40 and 60 and an elastic strain to

plastic strain ratio greater than 1.5 to 1.

24, The friction/elastomeric draft gear according to any one of claims 18 to 21, wherein each
individual unit of said elastomeric spring assembly further includes a pair of metal plates disposed
generally normal to said longitudinal axis of the draft gear and to opposed sides of said elastomeric

spring, with each metal plate having a generally rectangular configuration, in plan.

25. The friction/elastomeric draft gear according to claim 24, wherein the metal plate of each
individual unit of said spring assembly includes structure interengaging with similar structure of an
adjacent individual unit for maintaining the individual elastomeric springs in generally aligned and

stacked relation relative to each other.
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