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apparatus includes an aperture having an outwardly extending beveled portion formed at each end thereof. A race assembly of the

& bearing assembly has a beveled portion abuttingly engaging a first beveled portion of the aperture and has an inwardly extending
& recessed portion and a ledge portion disposed adjacent the second beveled portion. The ledge portion at least partially closes the
N recessed portion and has an inner surface extending from the recessed portion towards the aperture at a predetermined angle. A

locking member is disposed in a groove formed by such second beveled portion, the recessed portion and the inner surface of the
ledge portion for securing the race assembly within the aperture in combination with the opposed beveled portion formed in the race
assembly.
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1
I OCKING ARRANGEMENT FOR A BEARING ASSEMBLY OF A MALE

CONNECTION MEMBER FOR AN ARTICULATED COUPLING APPARATUS

FIELD OF THE INVENTION

This invention relates, in general, to articulated coupling arrangements used to
comnect adjacent ends of a pair of railway cars together in a substantially semi-permanent
fashion and, more particularly, this invention relates to a locking arrangement for securing a
bearing assembly within a male connection member.

BACKGROUND OF THE INVENTION

The following background information is provided to assist the reader in
understanding the environment in which the invention will typically be used. The terms used
herein are not intended to be limited to any particular narrow interpretation unless
specifically stated otherwise in this document.

Articulated coupling arrangements are well known in the railroad industry for
connecting together adjacently disposed ends of a pair of railway cars.

One type of prior art articulated coupling device is taught in U.S. Pat. No.
5,219,082 to Daugherty et al owned by the assignee of the present invention.

Quch articulated coupling arrangement provides a male connection member
which can be retrofitted into existing railway cars and 18 capable of connecting them fo gether
in conjunction with a female connection member in a substantially semi-permanent fashion.
Such male connection member includes a first end portion havmg a predetemnned
configuration enabling engagement and connection thereof to a predetermined end of a center
sill member disposed substantially along a longitudinal centerline of a railway ‘car to be
connected.

The male connection member has a second end portion formed integrally with
such first end portion and disposed substantially axially opposite such first end portioﬁ. Such
second end portion includes an outer end surface having a predetermined conﬁguraﬁon
ensuring that no contact will be made between the outer end surface and other components of
such articulated type coupling arrangement.

An aperture, having a predetermined size and a predetermined shape, 1s
formed through a predetermined portion of such second end portion of the male connection

member. A longitudinal axis of this aperture 1s disposed transverse to a longitudinal axis of
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such male connection member. Additionally, this longitudinal axis of such aperture is
disposed in a substantially horizontal plane during operation.

A bearing assembly including a spherical member positioned within a race
assembly formed by a pair of races is pressed into such aperture and secured by welding such
pair of raceways to such second end portion or by utilizing at least one separate retaining
member, fastened to the second end with a plurality of fasteners, to cage the bearing
assembly the aperture.

The welding method has been preferred due to 1ts manufacturing cost
advantages, however, the heat generated during such welding process is undesirable for
maintaining structural integrity of such male connection member which is typically produced
by a casting process.

The at least one separate retaining member, fastened to the second end with a
- plurality of fasteners, eliminates undesirable effect of the heat generated during the welding
- process but would not withstand applied forces in all applications. :

| " Thefefore," it is desirable to provide an economical locking arrangement for
securing the bearing assembly in the male connection member which eliminates the
disadvantages of applying heat to such male connection member during welding or utilizing a
fastened retaining member. “

As is well known, the articulated coupling arrangement must be periodically
reconditioned. Such reconditioning is generally carried out by replacing the bearing races due
to deterioration of their surfaces during railway car service. Presently, such replacement
necessitates removal of the existing welds, usually by grinding, and application of new welds
after insertion of the new bearing assembly which is undesirable as discussed above.

SUMMARY OF THE INVENTION

The present invention provides a locking arrangement for securing a bearing
assembly of a male connection member of an articulated coupling apparatus used for
connecting together, in a substantially semi-permanent manner, adjacent ends of a pair of
railway cars. The male connection member includes a first end portion for attachment to a
center sill member of a railway car and a second end portion formed integrally with the first
end portion and axially extending therefrom. The second end portion has an aperture with a
longitudinal axis disposed transverse to a longitudinal axis of the male connection member. A
bearing assembly including a spherical member disposed within a race assembly is pressed
into the aperture. In a first embodiment, such locking arrangement includes such aperture

having an outwardly extending beveled portion formed at each end thereof. A race assembly
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of the bearing assembly has a beveled portion abuttingly engaging a first beveled portion of

the aperture and has an inwardly extending recessed portion and a ledge portion disposed
adjacent the second beveled portion. The ledge portion at least partially closes the recessed
portion and has an inner surface extending from the recessed portion towards the aperture at a
piedetemlined angle. A locking member is disposed in a groove formed by such second
‘beveled portion, the recessed portion and the inner surface of the ledge portion for securing

the race assembly within the aperture in combination with the opposed beveled portion

formed in the race assembly.
In a second embodiment, a groove is formed at each end of the aperture and

the race assembly is secured with a pair of locking members.

In another embodiment, a recessed portion is formed at one end of the aperture
and outwardly extending therefrom and the race assembly includes a complimentary ledge
portion in abutting engagement with fhe recessed portion".' The groove and the locking
member are used at the second end of the aperture and the race assembly to secure the
bearing assembly to the second end of the male connection member.

ASPECTS OF THE INVENTION

It 1s, therefore, one of the priméry aspects of the present invention to provide
an articulated coupling arrangement whioh can accommodate a bearing assembly disposed
substantially along a horizontal axis of a male connection member.

Another aspect of the present invention is to provide a locking arran gément for

securing the bearing assembly within the male connection member.
Yet another aspect of the present invention is to provide a locking arrangement
for securing the bearing assembly within the male connection member without applying heat.
A further aspect of the present invention is to provide a locking arrangement

for securing the bearing assembly within the male connection member which is relatively

Inexpensive to manufacture.

Yet a further aspect of the present invention to provide a locking arrangement
for securing the bearing assembly within the male connection member which enables ease of
replacing bearing races during reconditioning of the articulated coupling arrangement.

An  additional aspect of the present invention is to provide a locking
arrangement for securing the bearing assembly within the male connection member which
does not require use of special tools during installation and removal.

In addition to the above-described aspects and advantages of the male

connection member utilized in an articulated type coupling arrangement, various other
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aspects and advantages of the present invention will become more readily apparent to those
persons who are skilled in the railroad coupling art from the following more detailed
description of the invention, particularly, when such description 1s taken in conjunction with
the attached drawing figures and with the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side elevation view, which 1llustrates a male connection member of
the present invention for use in an articulated type coupling apparatus and having a bearing

assembly secured thereto;

FIG. 2 is a cross-sectional view of the male connection member along lines 2-

2 of FIG. 1;
FIG. 3 is a partial cross-sectional view which illustrates a presently preferred '

locking arrangement for securing the bearing assembly to such male connection member;

FIG. 4 1s a partial cross-sectional view which illustrates an alternative locking
arrangement for securing the bearing assembly to such male connection member;

FIG. 5 is a partial cross-sectional view which illustrates another alterative
locking arrangement for securing the bearing assembly to such male connection membef; and

- FIG. 6 1s a partial cross-sectional view which illustrates still another
alternative locking arrangement for secuﬁng the bearing assembly to such male connection
member. .
DETAILED DESCRIPTION OF VARIOUS EMBODIMENTS OF THE INVENTION

Prior to proceeding with the more detailed description of the invention it
should be noted that for the sake of clarity and understanding the invention, identical
components which have identical functions have been identified with identical reference
numerals throughout the several views illustrated in the attached drawing Figures. '

Referring now to FIGS. 1 and 2, a male connéction member, generally
designated 10, of a presently preferred embodiment includes a first end portion 12 having a
predetermined configuration. Such predetermined configuration of such first end portion 12
enables the male connection member 10 to be engaged with and connected to a
predetermined end (not shown) of a center sill member (not shown) disposed substantially
along a longitudinal centerline of a railway car (not shown) to be connected in a substantially
semi-permanent fashion.

Addifionally, the male connection member 10 includes a second end portion

14 having a predetermined size and a predetermined shape. Such second end portion 14 is
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preferably formed integrally with the first end portion 12 and disposed substantially axially
opposite such first end portion 12. |

The predetermined configuration of the second end  portion 14 preferably
includes a tapered portion of a bottom wall surface 26 which extends upwardly from the
outermost end 16 thereof and inwardly towards the first end portion 12. This configuration
also includes a tapered portion of a top wall surface 28 which extends downwardly from such
outermost end 16 towards the first end portion 12 of the male connection member 10.
Further, a pair of side wall portions 22 of the second end portion 14 are substantially parallel
to one another.

An éperture 18 is formed through a predetermined portion of such second end
portion 14 of male connection member 10 1n open communication with such pair of side wall
portions 22. Such aperture 18 has a predetermined size and a predetermined shape. A
longitudinal axis of aperture 18 is disposed transverse to a longitlidinal axis of such male
connection member 10. Further, such longitudinal axis of aperture 18 1s positioned 1n a
substantially horizontal plane, as best shown in FIG. 1. In the presently preferred
embodiment, each end of the aperture 18 includes a beveled portion 20 formed at an angle of
about 45 degrees and extending outwardly from aperture 18, as best showﬁ in FIG. 3.

Preferably, the first end portion 12 and the second end ﬁortion 14 of the male
connection member 10 will be formed integrally as a simple piece casting. For the purposes
of economy 1n manufacturing, such apertﬁre 18 will be cast into the second end portion 14 at
the same time. In most instances, it will be preferred for such aperture 18 to be cast as a
substantially round opening even though other shapes are within the scope of the invention.

In further reference to FIGS. 1 and 2, 1t can be seen that a bearing assembly, -
generally designated 30, includes a subsfantially spherical member 32. At least a portion of
the spherical member 32 is disposed within a race assémbly 34 which is rigidly disposed
within the aperture 18. An outer surface of race assembly 34 is substantially identical in size
and shape as an inner surface of the aperture 18. A liner 36, formed from a material having a
low coefficient of friction, may be provided intermediate an outer surface of the substantially
spherical member 32 and an inner surface of the race assembly 34. Preferably, the race
assembly 34 1s formed as a two piece race assembly 34 best shown in FIG. 1. Alternatively,
such race assembly may be formed as a one piece race assembly integrally formed onto the
substantially spherical member 32 as taught in U.S. Pat. No. 6,176,379, to Daugherty and
ownéd by the assignee of the present mvention. The teachings of U.S. Pat. No. 6,176,379 are

incorporated herein by reference thereto.
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At one end, as best shown in FIG. 3, the race assembly 34 is provided with an
outwardly extending beveled portion 38 abuttingly engaging a first beveled portion 20 of
aperture 18. At the distal end, as best shown in FIG. 3, the race assembly 34 is provided with
a recessed portion 40, having a predetermined shape, formed in the outer surface of the race
assembly 34 and disposed adjacent a second beveled portion 20 of the bearing aperture 18. A
ledge 44 of the distal end of race assembly 34 at least partially closes an open end of such
recessed portion 40 and has an inner surface 46 extending from recessed portion 40 towards
the bearing aperture 18 at an angle of about 45 degrees.

It will be understood that a groove of such male connection member 10
formed by the combination of such second beveled portion 20, the recessed portion 40 and
the mner surface 46 is presently used for depositing a weld metal to secure the bearing
assembly 30 within the bearing aperture 18. |

In further reference to FIG. 3, the presently preferred embodiment of the -
locking arrangement for securing the bearing assembly 30 within aperture 18 includes in
combination such outwardly extending beveled portion 38 abuttingly mating with the first
beveled portion 20 of aperture 18 and a retainer 50 disposed in such groove formed by the
combination of such second beveled portion 20, the recessed portion 40 and the inner surface
46. A cross section of such retainer 50 is predete.nnined based on a size of a gap formed
between the second beveled portion 20 and the inner surface 46 of the ledge 44, in view of
the size of the recessed portion 40 and further in view of their corresponding manufacturing
tolerances. Advantageously, the retainer 50 is allowed to move axially within the grove in
order to accommodate such manufacturing tolerances but prevented by inner surface 46 of
the ledge 44 from substantially disengaging such groove. A push out force applied to such
substantially spherical member 32 along the longitudinal axis thereof moves the inner surface
46 of the ledge 44 into engagement with the retainer 50 which terminates any additional
movement of the race assembly 34 and secures the bearing assembly 30 in aperture 18.

Each of the presently preferred cross sections and shapes of such retainer 50 is
round. The retainer 50 is provided with a gap 52 having a predetermined width, best shown in
FIG. 1, to facilitate installation and removal of such retainer 50 without a need for special
tools. The presently preferred material of the retainer 50 is metal. Preferably, such metal is
carbon steel. Alternatively, such retainer 50 may be manufactured from plastic, elastomer or
any combination thereof.

During 1nstallation, after the bearing assembly 30 is pressed into aperture 18,

the retainer 50 is slightly opened at the gap 52 and fitted into the groove formed by the
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combination of such second beveled portion 20, the recessed portion 40 and the inner surface
46.

During reconditioning of the existing male connection member 10, the weld is
removed by grinding to restore the shape of the recessed portion 40 and the inner surface 46
and enable renioval of '.the existing bearing assembly 30. The retainer 50 is installed after
installation of a new or reconditioned bearing assembly 30.

To remove the retainer 50 of the presently preferred embodiment, a simple
tool, such as a flat end screwdriver, is used to force such retainer 50 out from engagement
with the groove by inserting such flat end of the screwdriver between the retainer 50 and the
ledge 44 or between the retainer 50 and the beveled portion 20.

FIG. 4 illustrates an alternative embodiment of fhe locking arrangement
wherein the aperture 18 1s provided with a beveled portion 20 formed in aperture 18 adjacent
one end thereof and extending outwardly from aperture 18, and a recessed portion 60 formed
in aperture 18 adjacent an opposed end thereof and extending outwardly therefrom.

A groove is formed in the second end portion 14 of the male connection
member 10 by a combination of the beveled portion 20 formed in the bearing aperture 18, an
inwardly extending recessed portion 40 having a predetermined shape formed on the outer
surface of the race assembly 34 adjacent the beveled portion 20 formed in aperture 18 and a
first ledge portion 44 formed in race assembly 34 adjacent the recessed portion 40. The first
ledge portion 44 at least partially closes the recessed portion 40 and has an inner surface 46
extending from such recessed portion 40 towards aperture 18 at an angle of about 45 degrees.
A retainer 50, having each of a predetermined cross section and predetermined shape, is at
least partially disposed within the groove for preventing movement of the bearing assembly
30 in a first direction. "

A second ledge portion 62, formed on an outer surface of the race assembly
30, extends outwardly from the outer surface and abuttingly engages the recessed portion 60
formed in the aperture 18 for preventing movement of the bearing assembly 30 in a second
direction. Such second ledge portion 62 in combination with the retainer 50 cages the race
assembly 34 of the bearing assembly 30 within the aperture 18.

FIG. 5 illustrates another alternative embodiment of the locking arrangement
wherein the aperture 18 is provided with a pair of beveled portions 20, each formed adjacent
a respective end of aperture 18 and extending outwardly therefrom. Accordingly, the second
end 14 of the male connection member 10 is provided with a pair of grooves each formed at a

respective end of aperture 18 and race assembly 34. Each groove at least partially receives a
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retainer 50, having a predetermined cross section and a predetermined shape, for caging race
assembly 34 within aperture 18 and for preventing movement of the bearing assembly 30
along the longitudinal axis of the aperture 18.

FIG. 6 illustrates another alternative embodiment of the locking arrangement
wherein the retainer 64 is preferably manufactured from an elastomer substantially covering
the groove formed by the combination of such beveled portion 20, the recessed portion 40
and the inner surface 46 and has a portion encasing the ledge 44. Another portion (not shown)
of such retainer 64 may be formed from a metallic material to increase resistance to the push
out force applied along the longitudinal axis of aperture 18.

Thus, the present invention has been described in 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 mvention 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 claim:

| A male connection member for use in an articulated type coupling
arrangement retrofitable to existing railway cars for connecting together, in a substantially

semi-permanent manner, adjacent ends of a pair of railway cars, said male connection

member comprising:

(a) a first proximal end portion having a configuration which enables said
male connection member to be engaged with and connected to an end of a center sill member
disposed substantially along a longitudinal center line of a railway car to be connected:;

(b) a second distal end portion having a size and configuration, formed
integrally with said first proximal end portion and disposed axially opposite thereof, said
second distal end portion of said male connection member including:

(i) a top wall surface, an end wall surface and a bottom wall surtace
terconnected to form a continuous outer surface having a configuration which
ensures noncontact with any other component when said male connection member 1S
positioned in its operative position in such articulated type coupling arrangement; and

(ii) an aperture, having a size and a shape, formed through a portion of
said second distal end portion of said male connection member, said aperture having a
longitudinal axis disposed substantially in a horizontal plane and transverse to a

longitudinal axis of said male connection member;

(¢) a bearing assembly disposed within said aperture, said bearing
assembly including:

(i) a race member having an outer surface disposed in said aperture,

and

(ii) a substantially spherical member rotatably mounted within an inner

surface of said race member;

CHARACTERIZED BY

(d) a first means formed within and engageable with one of said bearing
assembly, said aperture and a combination thereof for removably securing said bearing
assembly to said second distal end portion of said male connection member, said first means
comprising:

(i) a beveled portion formed in said aperture adjacent a respective end

thereof and extending outwardly from said aperture;



CA 02625355 2012-07-20

10

(ii) a groove formed in said second distal end portion of said male
connection member by a combination of said beveled portion formed in said aperture,
an inwardly extending recessed portion having a shape and formed on said outer
surface of said race member adjacent said beveled portion formed in said aperture and
an inner surface of a ledge portion formed in said race member adjacent said recessed
portion, said ledge portion at least partially closing said recessed portion and said

iner surface extends from said recessed portion towards said aperture at an angle;

and

(iii) a locking member having each of a cross section and shape and at
least partially disposed within said groove for preventing movement of said bearing
assembly in a second direction opposed to said first direction, said locking member In
combination with said outwardly extending ledge portion of said race member caging

<aid race member of said bearing assembly within said aperture; and

(€) 4 second means formed within and engageable with said one of said
bearing assembly, said aperture and <aid combination thereof for removably securing said

bearing assembly to said second end portion of said male connection member.

7 The male connection member, according to claim 1, wherein said first
proximal end portion and said second distal end portion of said male connection member are

formed integrally as a single piece casting.

3 The male connection member, according to claim 2, wherein said aperture

is cast into said single piece casting.

4 The male connection member, according to claim 1, wherein said shape of

said aperture is substantially round.

5 The male connection member, according to claim 1, wherein said race

member is formed as one of a single piece and a two piece member.

6. The male connection member, according to claim 1, wherein a material of

said locking member is one of a metal, plastic, elastomer and various combinations thereof.
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7 The male connection member, according to claim 6, wherein said material

is metal.

8 The male connection member, according to claim 1, wherein said cross

section of said locking member is substantially round.

0 The male connection member, according to claim 1, wherein said shape of

said locking member is substantially round.

10. The male connection member, according to claim 9, wherein ends of said

locking member form a gap in said substantially round shape.

11. The male connection member, according to claim 1, wherein said angle of

said inner surface of said ledge portion is about 45 degrees.

12. The male connection member, according to claim 1, wherein said bearing
assembly further includes a liner disposed intermediate said outer surface of said substantially

spherical bearing member and said inner surface of said race member.

13. The male connection member, according to claim 1, wherein said second
means for securing said bearing assembly to said second distal end portion of said male
connection member includes:

(a) a second beveled portion formed in said aperture adjacent a respective
end thereof and extending outwardly from said aperture;

(b) a second groove disposed in said second distal end portion of said male
connection member formed by a combination of said second beveled portion formed in said
aperture, an inwardly extending second recessed portion having a shape formed on said outer
surface of said race member adjacent said second beveled portion formed in said aperture and
an inner surface of a second ledge portion formed in said race member adjacent said second
recessed portion, said second ledge portion at least partially closing said second recessed
portion and said inner surface of said second ledge portion extends from said second recessed
portion towards said aperture at an angle; and

(C) a second locking member having a cross section and a shape and at

least partially disposed within said second groove for caging said race member of said
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bearing assembly within said aperture and for preventing movement of said bearing assembly

along said longitudinal axis of said aperture.

14. The male connection member, according to claim 1, wherein said second
means for securing said bearing assembly to said second distal end portion of said male
connection member includes:

(a) a second recessed portion formed in said aperture adjacent a second
end thereof and extending outwardly from said aperture; and

(b) a second ledge portion formed on an outer surface of said race member
and extending outwardly from said outer surface and abuttingly engaging said second
recessed portion formed in said aperture, whereby said abutting engagement of said second
recessed portion with said second ledge portion and further in combination with said locking

member cages said race member within said aperture.

15. A locking arrangement for securing a bearing assembly disposed within a
male connection member for an articulated coupling apparatus for connecting together, in a
substantially semi-permanent manner, adjacent ends of a pair of railway cars, said male
connection member including a first proximal end portion for attachment to a center sill
member of a railway car and a second distal end portion formed integrally with said first
proximal end portion and axially extending therefrom, said second distal end portion having
an aperture with a longitudinal axis disposed transverse to a longitudinal axis of said male
connection member, said aperture having a bearing assembly disposed therein, said locking
arrangement comprising:

(a) a first beveled portion formed in said aperture adjacent a first end
thereof and extending outwardly from said aperture;

(b) a second beveled portion formed in said aperture adjacent a second

end thereof and extending outwardly tfrom said aperture;

(C) an outwardly extending beveled portion formed on one end of a race
member of said bearing assembly, said outwardly extending beveled portion substantially
abutting said first beveled portion formed in said aperture for preventing movement ot said
bearing assembly in one direction;

(d) a groove formed in said second distal end portion of said male
connection member by a combination of the second beveled portion formed in said aperture,

an inwardly extending recessed portion having a shape and formed on said outer surtace of
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said race member adjacent said second beveled portion formed in said aperture and an inner
surface of a ledge portion formed in said race member adjacent said recessed portion, said
ledge portion at least partially closing said recessed portion and said inner surface extends
from said recessed portion towards said aperture at an angle; and

(€) a locking member having each of a cross section and shape and
disposed within said groove for preventing movement of said bearing assembly in a second
direction opposed to said first direction, said locking member in combination with said
outwardly extending beveled portion formed in said race member of said bearing assembly

caging said race member within said aperture.

16. The male connection member, according to claim 1, wherein said second
means for securing said bearing assembly to said second end portion of said male connection
member includes:

(a) a second beveled portion formed in said aperture adjacent a second end
thereof and extending outwardly from said aperture; and

(b) a third beveled portion formed on said outer surface of said race
member, said third beveled portion extending outwardly from said outer surface and
abuttingly engaging said second beveled portion formed in said aperture, whereby said
abutting engagement of said third beveled portion with said second beveled portion and
further in combination with said locking member cages said race member within said

aperture.
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