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H

various points of the vyoke. Over time these bending

stresses may cause the vyvoke to fail.

> UMMARY

—

The teachings of the present disclosure relate to a

ralilway car voke that 1ncludes a nose end and at least

two straps adjoining the nose end. At least one top

H

strap adjoins a top portion of the nose end and at least

H

one bottom strap adjoins a bottom portion of the nose

end. The railway car voke also 1includes a butt end
adjolning the at least two straps such that the nose end

and the butt end are separated by the at least two

straps. The butt end comprises at least one concave

H

contour along an outside surface of the butt end. The

outside surface 1s a surface along the butt end opposite

H

the nose end that extends from a top surface of the at

least one top strap to a bottom surface of the at least

one bottom strap.

Technical advantages of particular embodiments
include 1mproving the ability of the voke to distribute
the forces applied to the voke during operation.

Accordingly, bending stresses are reduced and the voke 1s

more resistant to failure. Another technical advantage

I H
p—

of particular embodiments 1s a reduction 1n the weight of

the voke, without a significant corresponding weakening

H

of the vyoke.

Other technical advantages will be readily apparent

ﬁ

to one of ordinary skill 1n the art from the followiling

figures, descriptions, and c¢laims. Moreover, while

specific advantages have been enumerated above, wvarious

embodiments may 1nclude all, some, or none of the

enumerated advantages.
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BRIEF DESCRIPTION OF THE DRAWINGS

ﬁ

A more complete understanding of particular

embodiments will be apparent from the detailed
description taken 1n conjunction with the accompanying

drawings 1n which:

L]

FIGUR: 1 1s a perspective view of a voke, 1n

accordance with particular embodiments;

H H

FIGURE 2 1s a profile view of a side of a vyoke, 1in

accordance with particular embodiments;

— ~—

FIGURE 3 1s an overhead view of the top of a voke,

1n accordance with particular embodiments; and

FIGURE 4 1s a method for manufacturing a rallway car

voke, 1n accordance with particular embodiments.

DETAILED DESCRIPTION OF THE DRAWINGS

H

1 1s a perspective view of a vyoke, 1n

L]

F'TGUR!
accordance with particular embodiments. Yoke 100 1includes
butt end 101 and nose end 102 which are coupled to one

H

another by straps 150. The shape and features of voke

100 may help to reduce the bending stresses at wvarious

H

points of vyvoke 100 (e.g., where straps 150 connect to

butt end 101 and nose end 102) while also reducing the

~—

weight of vyoke 100.

Compared to a traditional voke, such as a

[1]

conventional type coupler voke, vyvoke 100 may provide an

increased 1life span and reduced weight. This may be

H

achieved through the 1nclusion of new openings and

concave contours as well as an lncrease 1n the

—

size/radius of certain concave contours. For example, 1in

the depicted embodiment, voke 100 1ncludes openings 180
and 120, and concave contours 110, 130, 1060, and 170.

These features may be 1ncluded on a yoke that conforms to

a particular coupler standard. For example, vyvoke 100 may
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E coupler voke.

The details of these wvarious elements will be described

other than Type

vokes,

1]

rotary coupler vokes,

In particular embodiments,

coupler vokes,

S OlINe

1n more detail below with respect to FIGURES 2 and 3.

of the wvarious

feature changes discussed herein may be applied to vokes

such as Type F coupler

H

or any other type of coupler

voke. For example, changes to butt end 101 (including

interior and exterior contours)

£,

accordance with particu.

side of voke 100 1s depicted,

rotary, or other coupler vokes.

FIGURE 2 1s a profile view O:

may be applied to Type

H

ar embodiments.

H

]

4

I

- a side of a vyvoke, 1n

While only one

the other side may comprise

simllar features. As can be seen 1n FIGURE 2, concave

contours 110 are located along the outside surface at the

top and bottom corners

embodiments,

from approximately 4.5

of butt

i

lnches

end

1071. In some

the radius of concave contours 110 may range

Lo 0.0 1nches. n

H

particular embodiments the radius of concave contours 110

may be approximately 4.75 1nches.

butt end 101,

the outside surface of

contours 110,

F

I

In some embodiments,
1including concave

may be created by a spline. The concave

shape of concave contours 110 may help better distribute

a Ttraditional vyoke,

voke.

ﬁ

forces applied to butt end 101 of yoke 100 as compared to

such as a conventional type E coupler

This 1n turn may help reduce the bendling stresses

experienced by voke 100 thereby potentially extending the

1 1

~—

O

coupler voke).

I

H

the butt end of a traditional voke

voke, represented by do

fe expectancy orf yoke 100.

Dotted lines 111 show the shape of

L

~ed lines

—

111,

the outer surtface

£a

(e.g., a type

H

Compared to the butt end of a traditional

concave CONLours
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110 reduce the size of butt end 101. This may help

reduce the weight of vyoke 100.
Openings 120 pass through the entire width (1.e.,

F

into the page) of butt end 101. In particular

embodiments, openings 120 may be located between rear

follower 140 and concave contours 110. In traditional

vokes, the butt end comprises four cavities (two on each

F

si1de) that each extend 1nto a portion of the butt end,

F

but do not extend all the way through. The use of

~—

openings 120 may also help to reduce the weight of vyoke
100.

H

Rear follower 140 makes up the 1nner surface of butt

H H

end 101. It also forms a portion of the boundary for a

draft gear pocket (the remaining boundaries 1nclude the

ﬁ

inner surfaces of straps 150 and front follower 175). 1In

traditional vokes, there may exist high stress regions

within the corners where rear follower 140 couples to

straps 150. Particular embodiments 1include 1nterior

concave contours 130 to help reduce and/or distribute the

H

amount of stress applied to the upper and lower corner

areas. In some embodiments, 1nterilior concave contours

130 may be conical. More specifically, as 1nterior

H

concave contours 130 extend through the width of butt end

101 they have a conical, as opposed to a cylindrical,

shape. In the conical contour embodiments, the contours

may each be Dbased on two radii. In particular

F

embodiments, the two radii may have a range of

F

approximately 0.25 1nches to 0.75 1nches for a first

’

radil of a conical contour and approximately 1.0 1inches

to 1.5 1nches for the second radii of the conical

H

contour. In some embodiments the two radii of conical

interior concave contours 130 may be approximately 0.5
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H H

inches and 1.25 1inches. The range of radii of 1interior

F

concave contours 130 may be greater than the radius of a

’

simillar area of a traditional voke. The 1ncreased radii

~—

may help 1mprove the distribution of forces at the

respective corners compared to a traditional voke.

As mentioned above, straps 150 may be coupled to

nose end 102 and butt end 101. In traditional vokes

straps are tapered so that they are closer to one another

at the nose end than they are at the butt end of the

—

voke. However, 1in vyoke 100 the taper of straps 150 1s

opposite the taper 1n a traditional voke (e.g., distance

dl 1s greater than distance d2). For example, 1n

particular embodiments, the distance dl between the top

H

surface of strap 150b and the bottom surface o

F

strap

150a at nose end 102 may be approximately eleven and

—

three-quarters of an 1nch, and the distance dZ between

I H

the top surface of strap 150b and the bottom surface of

strap 150a at the butt end 101 may be approximately

H

eleven and a half i1nches.

H

Front follower 175 makes up the 1nner surface of

nose end 102. As mentioned above, 1t also forms a

’

portion of the boundary for the draft gear pocket. In

traditional vokes, there may exist high stress regions

within the corners where front follower 175 couples to
straps 150. Particular embodiments 1include 1nterior
concave contours 170 to help reduce and/or distribute the

F

amount of stress applied to the corner areas. 1

—

particular embodiments, the radius of 1nterior concave

contours 170 may be between approximately 0.025 1inches

H
p—

and 1.125 1inches. In some embodiments the radius of

interior concave contours 170 may be approximately 0.875

H H

1nches. The range of radii of 1interior concave contours
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F H

170 may be greater than the radius of a similar area of a

traditional voke. The 1ncreased radii may help 1mprove
the distribution of forces at the respective corners
compared to a traditional voke. In some embodliments
interior concave contours 170 may be conical. More

specifically, as the interior concave contours 170 extend

H

through the width of nose end 102 they have a conical, as

opposed to a cvlindrical, shape. However, some
embodiments may only include conical contours at contours
130.

I

Extending out on either side of nose end 102 are

s1de extensions 183. Depending on the embodiment, side

extensions 183 may comprilse similar Or different

features. S1de extensions 183 may form nose pocket 185,

as seen 1n FIGURE 3. Located along the outside surface

—

cach of si1de extensions 183 are

~— o~

of the top and bottom o

H

concave contours 160. In some embodiments the radius of

concave contours 1060 may range from approximately 0.5

inches to 1.0 1nches. For example, 1n some embodiments

H

the radius of concave contours 160 may be approximately

0.75 1inches. Concave contours 160 may help to distribute

’

forces applied to nose end 102 of vyvoke 100. This 1n turn

helps to reduce bending stresses.

H

Dotted lines 161 show the shape of the outer surface

H H

of a nose end of a traditional vyoke. As can be seen by

H

comparing the nose end of a traditional voke, represented

H

by dotted 1lines 161, with concave contours 160 of nose

end 102 the si1ze of nose end 102 may be reduced. This

~—

may help reduce the weight of voke 100.

H I

FIGURE 3 1s an overhead view of the top of a voke,

]

1n accordance with particular embodiments. While FIGUR

3 only depicts the top of voke 100, similar features may
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H

be found on the bottom of vyvoke 100. From this overhead

view 1t can be seen that butt end 101 comprises a rounded

or elliptical profile 190. In particular embodiments,

the elliptical profile may be based on an ellipse having

a major radius of 5.75 1inches from a center of the

ﬁ H

ellipse to a vertex of the ellipse and a minor radius of

H

2.5 1nches from the center of the ellipse to a co-vertex

H H

of the ellipse. The major radius of such an ellipse may

F

be substantially aligned along a center line of vyoke 100

that extends from nose end 102 to the butt end 101.

P [ ] P

Dotted lines 191 show  the squared profile of a

— — 1 -

profile 190 may

traditional voke. The reduced size o:

H

further reduce the weight of voke 100 as compared to a

traditional voke.

Further weight reduction may be achieved through

F

openings 180 located at the top and bottom surfaces of

H

nose end 102. In a traditional vyvoke the areas of the

nose above and below the pocket opening are solid.

H

Typically, these areas of a voke do not experience high

H

levels of force. Thus, removing the material from vyoke

100 to create openings 180 may allow weight reduction

—

with minimal weakening of voke 100 compared to a

H

traditional vyoke 1n which the top and bottom surfaces of

nose end 102 are solid. In some embodiments, voke 100

H

may have a weight of about 205 pounds, compared with a

H H

welght of about 215 pounds of a traditional voke.

FIGURE 4 1s a method for manufacturing a raillway car
voke, 1n accordance with particular embodiments. The
voke 1s produced 1in a mold cavity within a casting box
between cope and drag sections. Sand, such as green

H

sand, 1s used to define the 1interior boundary walls of

che mold cavity. The mold cavity may be formed using a
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H

pattern and may 1nclude a gating system for allowing

molten alloy to enter the mold cavity. The method begins
at step 400 where cope and drag mold portions are
provided. The cope and drag mold portions may each

H

include 1nternal walls, formed of sand using a pattern or

F

otherwilise, that define at 1least 1n part surfaces o a

voke mold cavity. The mold cavity corresponds to the

H

desired shape and configuration of a voke to be cast

using the cope and drag mold portions, such as the vyokes
described herein with respect to particular embodiments.

At step 402, the cope and drag mold portions are

closed using any sultable machinery. At step 404, the

mold cavity 1s at least partially filled, wusing any

—

sultable machinery, with a molten alloy which solidifies

to form the vyvoke. In some embodiments, one Or more COres

may be 1nserted 1in the mold cavity or coupled to each

other and/or the mold cavity to form wvarious openings or

H

cavities of the voke. After the mold 1s filled with a

—

molten alloy, the alloy eventually cools and solidifies

into a railway car voke having one or more features

described above with respect to FIGURES 1-3.

The various embodiments described above may 1mprove

a yoke’s ability to distribute the forces applied thereto

during operation. Accordingly, bending stresses are

reduced and the voke 1s more resistant to failure. This

F

may be achieved while also reducing the weight of the

voke, compared to a traditional voke.
Although particular embodiments and their advantages
have been described 1n detail, 1t should be understood

that various changes, substitutions, and alterations can

be made herein without departing from the spirit and

H

scope of the i1nvention as defined by the appended claims.
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CLAIMS
1. A railway car vyoke, comprising:

a nose end;

at least two straps adjoining the nose end, the at

0 least two straps comprising at least one top strap

ﬁ

adjolining a top portion of the nose end and at least one

H

bottom strap adjoining a bottom portion of the nose end;

a butt end adjoining the at 1least two straps such
that the nose end and the butt end are separated by the
10 at least two straps, wherein the butt end comprises at

I

least one concave contour along an outside surface of the

butt end, the outside surface being a surface along the

butt end opposite the nose end that extends from a top

H

surface of the at least one top strap to a bottom surface

15 of the at least one bottom strap.

i

2 . The raillway car vyvoke of Claim 1, wherein the

butt end comprises two concave contours, the two concave

contours comprising a top concave contour located along a

H

20 top portion of the outside surface and a bottom concave

F

contour located along a bottom portion of the outside

surface.
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3. The railway car yoke of Claim 1, wherein:

the nose end, the at least two straps and the butt

end enclose a draft gear pocket; and

the butt end further comprises:

i

a rear follower that forms a boundary of the

draft gear pocket, the rear follower extending from a

H

bottom surface of the at least one top strap to a top

H

surface of the at least one bottom strap; and

at least one opening that extends through a

width of the butt end between the rear follower and the

outside surface of the butt end.

H

4. The railway car voke of Claim 3, wherein the

butt end comprises two openings that extend through the

width of the butt end between the rear follower and the

~—

outside surface of the butt end.

H

o. The railway car voke of Claim 3, wherein the

rear follower comprises top and bottom 1nterior concave

contours along an 1nside surface enclosing the draft gear
pocket, wherein:
the top 1nterior concave contour extends the width

I

of the butt where the rear follower adjoins the top

strap; and

the bottom 1nterior concave contour extends the

width of the butt end where the rear follower adjoins the

bottom strap.

—

o . The railway car voke of Claim 5, wherein the

two 1nterior concave contours are conical.
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H

7. The railway car yoke of Claim 1, wherein the at

least two straps are tapered from the nose end to the

~—

butt end such that a distance from the top surface of the

~—

top strap to the bottom surface of the bottom strap 1s

0 greater at the nose end than at the butt end.

H

3 . The railway car yoke of Claim 1, whereilin the at

least two straps are tapered from the nose end to the

H

butt end such that a distance from the top surface of the

~—

10 top strap to the bottom surface of the bottom strap 1s

H

approximately equal to eleven and three-quarters of an

inch at the nose end and eleven and a half 1nches at the
butt end.
15 9. The railway car vyvoke of Claim 1, wherein, from

an overhead view, the butt end comprises an elliptical

profile.
10. The railway car vyoke of Claim 9, wherein the
20 elliptical profile 1s based on an ellipse having a major

H F

radius of 5.75 1inches from a center of the ellipse to a

’ ’

vertex of the ellipse and a minor radius of 2.5 1nches

H H

from the center of the ellipse to a co-vertex of the

ellipse, the major radius being substantially aligned

H

29 along a center 1line of the railway car yoke extending

from the nose end to the butt end.
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H

11. The railway car vyoke of Claim 1, wherein the

nose end comprises at least two side extensions separated

from one another by a nose pocket, wherein at least one

s1de extension of the at least two si1de extensions

comprises at least one concave contour along an outside

ﬁ

surface of the at least one side extension.

12. The railway car vyoke of Claim 11, wherein the

at least one extension comprises an upper concave contour

~—

along the outside surface of the at least one extension

H
p—

and a lower concave contour along the outside surface of

the at least one extension, wherein the upper concave

H

contour has a radius of 0.75 1nches and 1s above a center

H

line of the railway car vyoke that extends from the nose

end to the butt end, and wherein the lower concave

—

contour has a radius of 0.75 1nches and 1s below the

center line.

13. The railway car vyoke of Claim 1, wherein the

nose end comprises an upper opening that extends through

H F

a Tthickness of the top of the nose end and a lower

— —
——

opening that extends through a thickness of the bottom of

the nose end.
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14. A method for manufacturing a railway car yoke,
comprilising:

provlidiling one or more rallway car yvoke mold portions

that when filled with a molten alloy are configured to

create:
a nose end adjoilning at least two straps, the
at least two straps comprising at least one top strap

H

adjolining a top portion of the nose end and at least one

ﬁ

bottom strap adjoining a bottom portion of the nose end;

and

a butt end coupled to the at least two straps
such that the nose end and the butt end are separated by
the at least two straps, wherein the butt end comprises

H

at least one concave contour along an outside surface of

the butt end, the outside surface being a surface along

the butt end opposite the nose end that extends from a

H

top surface of the at least one top strap to a bottom

ﬁ

surface of the at least one bottom strap; and

at least partially filling the mold with a molten

alloy, the molten alloy solidifying after filling to form

the railway car yoke.

15. The method of Claim 14, wherein the railway car

voke mold portions are further configured to create:

at least an upper opening through an upper surface

H

of the nose end; and

M

at least a lower opening through a lower surface of

the nose end.
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15

15

16. The method of Claim 14, wherein the railway car

voke mold portions are further configured to create at

least two si1ide extensions 1n the nose end, the at least

two si1ide extensions separated from one another by a nose

H

pocket, wherein at least one side extension of the at

least two si1ide extensions comprises at least one concave

H

contour along an outside surface of the at least one side

extension.

17. The method of Claim 14, wherein the railway car

voke mold portions are further configured to create at

least two openings that extend through a width of the

butt end.
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