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(57) Abstract: A railcar coupler includes a coupler head portion extending from a shank portion. The coupler head portion 1s con-
figured to couple to a first coupler knuckle for coupling the railcar coupler to a second railcar coupler of an adjacent railcar. The
coupler head portion comprises a nose portion and a gathering face extending from the nose portion for engaging a second coupler

&\ knuckle coupled to the second railcar coupler. The coupler head portion comprises a guard arm portion extending from the nose

WO

portion towards the shank portion. The coupler head portion comprises a horn portion having a back surface. A distance between
the back surface of the horn portion and a nose end of the guard arm portion 1s less than 11 inches. The coupler head portion com-

prises a locklifter shelf less than 2 inches above a bottom edge of the coupler.
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RAILCAR COUPLER SYSTEM AND METHOD

TECHNICAL FIELD

This invention relates 1in general to railcars and, more
particularly, to a railcar coupler system and method.

BACKGROUND

Railcar couplers are disposed at each end of a railway
car to enable Joining one end of such railway car tTo an
adjacently disposed end o©of another rallway car. The
engageable portions of each of these couplers is known 1in the
railway art as a knuckle. For example, railway freight car
coupler knuckles are taught in U.S. Patent Nos. 4,024,958;
4,206,849; 4,605,133; and 5,582,307.

In many cases when a railcar —coupler fails, a

replacement coupler must be transported from the locomotive

at least some of the length of the train, which may be up to
25, 50 or even 100 railroad cars in length. The repalr of a
failed coupler can be labor intensive, can sometimes take
place in very inclement weather and can cause train delays.

SUMMARY

Particular embodiments provide a rallcar coupler system
and method that substantially elliminates or reduces at least
some of the disadvantages and problems associated with
previous systems and methods.

Certain exemplary embodiments can provide a railcar

coupler, comprising: a coupler head portion extending from a

shank portion, the coupler head portion configured to couple

to a first coupler knuckle for coupling the railcar coupler

el

to a second railcar coupler of an adjacent raillcar; the

coupler head portion comprising a nose portion and a
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gathering face extending from the nose portion for engaging a
second coupler knuckle coupled to the second railcar coupler;

the coupler head portion comprising a guard arm portion

extending from the nose portion towards the shank portion;

the coupler head portion comprising a horn portion having a

back surface, wherein a distance between the back surface of

P

the horn portion and a nose end of the guard arm portion 1is

less than 11 1inches; the coupler head portion comprising a

locklifter shelf less than 2 inches above a bottom edge of

the coupler; the coupler head portion comprising a vertical

F

wall transitioning to the locklifter shelf, the vertical wall

comprising a back surface; and wherein a distance between the

back surface of the horn portion and an existing railcar

striker 1s greater than a distance between the back surface

of the vertical wall transitioning to the locklifter shelf
and the existing railcar striker during coupling to the
second railcar coupler of the adjacent railcar.

Certaln exemplary embodiments can provide a railcar
coupler, comprising: a coupler head portion extending from a
shank portion, the coupler head portion configured to couple
to a first coupler knuckle for coupling the railcar coupler

*

to a second railcar coupler of an adjacent railcar; the

coupler head portion comprising a nose portion and a

gathering face extending from the nose portion for engaging a

second coupler knuckle coupled to the second railcar coupler;

the coupler head portion comprising a guard arm portion
extending from the nose portion towards the shank portion;
the coupler head portion comprising a horn portion having a
back surface, wherelin a distance between the back surface of

the horn portion and a nose end of the guard arm portion 1is
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less than approximately 11 1inches; the coupler head portion

comprising a locklifter shelf and a vertical wall

transitioning to the 1locklifter shelf, the wvertical wall
comprising a back surface; and wherein a distance between the
back surface of the horn portion and an existing railcar

striker 1s greater than a distance between the back surface

of the vertical wall transitioning to the 1locklifter shelf

and the existing railcar striker during coupling to the

F

second railcar coupler of the adjacent railcar.

Certain exemplary embodiments can provide a method for

manufacturing a railcar coupler, comprising: casting a

coupler head portion extending from a shank portion, the

coupler head portion configured to couple to a first coupler

knuckle for coupling the railcar coupler to a second railcar

coupler of an adjacent railcar; the coupler head portion

comprising a nose portion and a gathering face extending from
the nose portion for engaging a second coupler knuckle

coupled to the second railcar coupler; the coupler head

portion comprising a guard arm portion extending from the

nose portion towards the shank portion; the coupler head

portion comprising a horn portion having a back surface,

wherein a distance between the back surface of the horn
portion and a nose end of the guard arm portion is less than

approximately 11 1inches; the coupler head portion comprising

a locklifter shelf and a vertical wall transitioning to the

locklifter shelf, the vertical wall comprising a back

surface; and wherein a distance between the back surface of

the horn portion and an exlsting raillcar striker 1s greater

than a distance between the back surface of the vertical wall
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2D

transitioning to the locklifter shelf and the existing railcar
striker during coupling to the second railcar coupler of the
adjacent railcar.

Certain exemplary embodiments can provide a railcar
coupler, comprising: a coupler head portion extending from a
shank portion, the coupler head portion configured to couple
to a first coupler knuckle for coupling the railcar coupler to

a second ralilcar coupler of an adjacent railcar; the coupler

head portion comprising a nose portion and a gathering face
extending from the nose portion for engaging a second coupler
knuckle coupled to the second railcar coupler; the coupler
head portion comprising a guard arm portion extending from the
nose portion towards the shank portion; and the coupler head
portion comprising a configuration allowing for dJgreater than
approximately 4.5 inches of travel distance with respect to a
railcar striker during coupling to the second railcar coupler
of the adjacent railcar while a distance between a nose end of
the guard arm portion and the railcar striker 1s approximately
15.75 inches before the coupling to the second railcar.

Certain exemplary embodiments can provide a method for
manufacturing a railcar coupler, comprising: casting a coupler
head portion extending from a shank portion, the coupler head
portion configured to couple to a first coupler knuckle for
coupling the railcar coupler to a second raililcar coupler of an
adjacent railcar; the coupler head portion comprising a nose
portion and a gathering face extending from the nose portion
for engaging a second coupler knuckle coupled to the second
railcar coupler; the coupler head portion comprising a guard
arm portion extending from the nose portion towards the shank
portion; and the coupler head portion comprising a

configuration allowing for greater than approximately 4.5
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inches of travel distance with respect to a railcar striker
during coupling to the second railcar coupler of the adjacent
rallcar while a distance between a nose end of the guard arm
portion and the railcar striker 1is approximately 15.75 1inches
before the coupling to the second railcar.

In accordance with other embodiments, a rallcar coupler

includes a coupler head portion extending from a shank

portion. The coupler head portion 1is configured to couple to a

first coupler knuckle for coupling the railcar coupler to a

second raillcar coupler of an adjacent rallcar. The coupler
head portion comprises a nose portion and a gathering face
extending from the nose portion for engaging a second coupler
knuckle coupled to the second railcar coupler. The coupler
head portion comprises a guard arm portion extending from the
nose portion towards the shank portion. The coupler head
portion comprises a horn portion having a back surface. A
distance between the back surface of the horn portion and a
nose end of the guard arm portion 1s less than 11 inches. The
coupler head portion comprises a locklifter shelf less than 2

inches above a bottom edge of the coupler. The shank portion

comprises a key slot having a length greater than 8 1inches.
Technical advantages of 9particular embodiments include
a ralilcar coupler that 1is reconfigured to allow for longer
travel during railcar coupling. In some embodiments, the
coupler has a width reduced by approximately 1.25 1nches.
Generally, 1n particular embodiments that back of the
coupler horn is moved 1.25 inches. In addition, 1in particular

embodiments the locklifter shelf 18 moved down

approximately 0.5 1inches to prevent 1t from impacting the

draft sill of the striker. In some embodiments, the shank slot

is elongated by approximately 2.125 1inches to further allow
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for longer travel. The changes made to the coupler allow

for longer travel while still enabling the coupler to

re—

work with configuration of existing parts, such as

exlisting locks and knuckles. The longer travel also

enables the coupler draft gear to absorb more energy

during coupling.

Other technical advantages will be readily apparent

to one skilled in the art from the following figures,

descriptions and claims. Moreover, whilile specific
advantages have been enumerated above, various
embodiments may 1nclude all, some or none of the

enumerated advantages.

BRIEF DESCRIPTION OF THE DRAWINGS

F

For a more complete understanding of the present

invention and 1its advantages, reference 1s now made to
the following description, taken in conjunction with the
accompanying drawings, 1in which:

FIGURE 1 1s a top view of a typical railcar coupler;

I

FIGURE 2 1s a side view of the railcar coupler of

FIGURE 1;

F

FIGURE 3 1s a partial view of a railcar coupler, in

accordance with a particular embodiment;

FIGURE 4 1s a partial isometric view of the railcar

coupler of FIGURE 3;

FIGURE 5 1s an 1isometric view of a railcar coupler
and a striker, in accordance with a particular

embodiment;

FIGURES 6 1s a wview of a railcar coupler, 1in

accordance with a particular embodiment, with a lock

P

positioned in a lock hole of the railcar coupler;

oy

FIGURE 7 1s another view of the railcar coupler of

L*]

FIGURE 6;
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FIGURE 8 1s a another, partial cut-out view of the

raillcar coupler of FIGURE 6;

FIGURE 9 1s a partial view of a conventional railcar

coupler;

FIGURE 10 1s a partial view of a railcar coupler, in

accordance with a particular embodiment;

FIGURE 11 1s a partial view of a railcar coupler
engaged with a coupler assembly, 1n accordance with a

particular embodiment;

B

FIGURE 12 1S a si1de view of a shank o:

conventional railcar coupler; and

FIGURE 13 1s a side view of a shank of a railcar

coupler, 1n accordance with a particular embodiment.

DETATIL)]

D DESCRIPTION

L]

F

Figures 1 and 2 1illustrate a coupler 10 for freight

rallway cars 1n accordance with standard specifications

as set forth by the Mechanical Committee of Standard

Coupler Manufacturers. Coupler 10 1s mounted within a

yoke secured at each end of a railway car center sill,
such that 1t may extend outwardly under an end of a

railway car to engage .a similar coupler extending

outwardly wunder an end of an adjacent railway car.

Coupler 10 1ncludes a generally V-shaped coupler head 12

at a forward end extending from a shank 20. Shank 20

includes a shank slot 23 and is adapted to be fitted

P
—

within and attached to a vyoke secured at each end of a

center si1ll extending full length under the railway car
at a longitudinal axis. Shank slot 23 is approximately
6.875 1inches long in conventional couplers.

Coupler head 12 has a vertical-knuckle 14 rotatably

pinned at an outer end of coupler head 12 forming a first

leg of coupler head 12, while a second leg of coupler
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head 12 comprises a fixed and rigid guard arm portion 16
with cavities 17. Coupler 10 also includes a first

angled gathering surface 18 against which a vertical-

knuckle 14 on a mating coupler similar to coupler 10 is
intended to impact when two adjacent railway cars are

brought together. When wvertical knuckle 14 impacts

agailnst an angled gathering face 18 of another coupler,

it and the opposing vertical knuckle 14 are each pivoted

inwardly to a degree sufficient to lock them in place
pehind each other so that the couplers 10 are properly
joined together. A lock member slidably disposed within

each coupler head 12 may be activated by the engagement
to slide downwardly within the coupler head 12 and lock
the vertical knuckle 14 in place to thereby Jjoin the two
railway cars together. Coupler 10 additionally includes
a chain lug 15. To assure a successful coupling, the two
railway cars may be sitting on a straight length of
track, and the two couplers, like coupler 10, may be at

least generally oriented parallel to the track and

perpendicular to the end of the railway car to face each

other.

The referenced width W is a distance extending from

the nose end 21 of guard arm portion 16 to back surface

P

22. Because of high 1mpact forces during coupling,

whether resulting from trains traveling faster than five

miles per hour during the process or otherwise, cracks

may form around back surface 22 (e.g., 1n some cases as a

result of i1mpacting a striker). To minimize these cracks

and other wear on the coupler, in particular embodiments

ﬁ

the same width W of a coupler may be reduced to allow for

longer travel during coupling resulting 1in higher

F

absorption of enerqgy.
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FIGURE 3 1llustrates a coupler 30, 1n accordance

with a particular embodiment. Coupler 30 includes a
guard arm portion 32 having an end 34. Coupler 30 also
includes a back surface 36 of the coupler horn. As

discussed above, to minimize cracks and other wear on the

coupler on and around back surface 36, the distance W

between an end 34 of the guard arm portion and back

surface 36 may be reduced. In the illustrated

embodiment, this distance W 1is approximately 10.75
1inches, representing an approximately 1.25 inch reduction
in this distance from a conventional coupler. Since the

coupling process results in travel of the coupler between

the time adjacent couplers engage and the draft gear

components (e.g., springs and other components) fully

compress and go solid, reducing this distance in this way

allows for approximately 1.25 inches more travel for the

coupler system components (e.g., coupler, vyoke, and draft

gear) during coupling before the draft gear components go

solid. This additional travel enables the coupler draft

gear to absorb higher forces and increased energy during

coupling. In some embodiments, the additional travel may

enable absorption of 100,000 to 200,000 1lbs of increased
enerqgy. The additional travel also reduces the
possibility that the coupler impacts a railcar striker
during coupling.

While i1n this embodlment distance W is approximately

10.75 1nches, other embodiments may include a distance W

having another dimension (such as less than 11 inches)

but sti1ill reduced from the conventional 12 1inches to

allow for 1longer travel of the coupler during railcar

ﬂ

coupling. In some embodiments, the travel distance of

the coupler during coupling may increase from

P JY SR "Rt B LN b, )
.
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approximately 3.75 inches to greater than 4.5 inches. In
embodiments where distance W 1s approximately 10.75
inches, the travel distance may be approximately 5

inches.

Coupler 30 may be manufactured through a casting
process with steel or other alloy. The casting process
may 1nclude 1involve a mold cavity within a casting box

between cope and drag sections. Sand, such as green

sand, may be used to define the interior boundary walls

of the mold cavity. The mold cavity may be formed using

a pattern and may 1include a gating system for allowing

molten alloy to enter the mold cavity. Generally, the

mold cavity may be shaped in a manner such that the cast

coupler may have a configuration as described herein with

respect to particular embodiments.

FIGURE 4 1llustrates a partial view of coupler 30 of

3.
FIGURE 5 1llustrates a coupler 50 and striker 60, in

FIGURI

L*]

accordance with a particular embodiment. Distance W

between end 52 of guard arm portion 54 and back surface

506 1S approximately 10.75 inches, allowlng for

F

approximately 1.25 inches more travel of coupler 50 with

respect to striker 60 during railcar coupling. As

discussed above, this enables the draft gear to absorb

more energy before 1t goes solid and reduces the chance

of 1mpact forces on coupler 50 as a result of potential

e

impact of striker 60 on back surface 56.

FIGURES © and 7 1llustrate a modified coupler 70, in

accordance with particular embodiments that has a similar

reduced width described above to allow for longer travel

during coupling. Coupler 70 1s 1llustrated to show

configuration modifications to allow for the reduced

— P B A ¢ c—— —— - - —— g —y—- wm g = - - -
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width. Surface /2 of coupler 70 has been reconfigured

and moved towards the front face 74 end of the coupler to
accommodate the reduced width. Surface 72 borders the
lock hole 1n which lock 80 is ©positioned during
operation. As a result the coupler configuration

o

modifications must still provide for a lock  hole

sufficient to house lock 80 while still providing for

clearance between lock 80 and surface 72. In sSome

embodiments, this clearance is approximately 1/32 inch.

As 1llustrated in FIGURES 7 and 8, sufficient clearance C

st1ll exists. Thus, the configuration changes in

particular embodiments still enable the coupler to work

with conflguration of existing parts, such as existing

locks and knuckles.

P

FIGURE 8 1s a partial, cutout view of coupler 70 of

FIGUR!

L™

0. Coupler 70 has a wall thickness T at the

F

backside of the coupler horn (e.g., the side that faces

the striker). In conventional couplers, this wall
thickness 1s approximately 0.73 inches. To accommodate

the reduced width 1n the coupler discussed above to allow

for longer travel, the coupler wall thickness 1s reduced
to approximately 0.43 inches in some embodiments. While
in this embodiment the wall thickness 1s reduced
approximately 0.30 1nches to approximately 0.43 inches,

other embodlments may 1nclude a different wall thickness

that 1s still reduced from the conventional 0.73 inches

to accommodate the reduced coupler width to allow for

P

longer travel of the coupler during railcar coupling.

FIGURE 9 1llustrates a conventional coupler 100

having a locklifter shelf 102. In some cases, shelf 102

F

may 1nterfere with a draft sill during travel of the

coupler, for example during railcar coupling. Locklifter
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shelf 1s a distance M above a bottom edge of the coupler.

In conventional couplers, this distance M may Dbe

approximately 2.375 1nches. To allow for 1longer travel

P
p—

of the coupler during coupling given the reduced width of

particular embodiments described above, 1in particular

embodlments this shelf is lowered by length L such that

it 1s a distance M - L above a bottom edge of the

coupler. In some embodiments this length L may be

approximately 0.5 inches.

FIGURE 10 1llustrates a coupler 110 1in accordance

with particular embodiments. Coupler 110 1includes a

F

shelf 112 that has been lowered approximately 0.5 inches

P

from 1ts location 1in a conventional coupler to allow for

longer coupler travel without interference with a draft

si1ll during coupling. In this embodiment the shelf is

lowered approximately 0.5 1nches such that distance M

above a bottom edge of the coupler is approximately 1.875

F
p—

lowered a

inches. Other embodiments may include a shel:

different amount to minimize interference with a draft

sill during coupling. In some embodiments, the shelf may

F

pe less than 2 i1nches above a bottom edge of the coupler.

F
p—

FIGURE 11 1llustrates another view of coupler 110 of

FIGURE 10. Coupler 110 1includes a reduced width W (in
this case 10.75 1nches) as discussed above with respect
to other couplers to allow for 1longer coupler travel.

Also 1llustrated is locklifter assembly 114 and the

coupling assembly showing striker 120 in an engaging

operation with the coupler. As illustrated, the lowering

F

of shelf 112 (1in this case 0.5 inches) as discussed above

with respect to FIGURE 11 provides more room for the

coupler to travel without 1mpacting striker 120.
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FIGURE 12 1llustrates a side view of a shank 130 of

a conventional coupler. Shank 130 includes a shank slot
132. Shank slot 132 typically has a length L of 6.875

lnches.

FIGURE 13 1llustrates a side view of a shank 140 of

a coupler, 1n accordance with a particular embodiment.
Shank 140 1ncludes a shank slot or key slot 142. The
length of shank slot 142 1s increased over the length of

shank slots 1in conventional couplers to allow for longer

ﬁ

travel of the coupler that is also facilitated by the

reduced coupler width as described above. The length L

F

of shank slot 142 1s approximately 9.000 inches. This

increased slot length provides for more room for the key
which couplers the coupler to the yoke to travel during
rallcar coupling. In particular embodiments with longer

travel coupler changes described above, if the key slot

was not lengthened then the voke may contact the front

dratft stops of the center sill, which would stop the

draft gear. While 1n this embodiment the length L of
shank slot 142 1s 1ncreased by approximately 2.125
includes to equal approximately 9.000 inches, the length

of shank slots 1n other embodiments may be increased in

other ways to enable longer coupler travel. In some

F

embodiments, the length of a shank slot may be greater

than 8 inches.

Technical advantages of particular embodliments

include a railcar coupler that is reconfigured to allow

for longer travel during railcar coupling. In some
embodiments, the coupler has a width reduced Dby
approximately 1.25 1nches. Generally, 1n particular

F

embodiments that back of the coupler horn is moved 1.25

inches. In addition, 1n particular embodiments the
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locklifter shelf 1s moved down approximately 0.5 1inches to

prevent 1t from 1impacting the draft sill of the striker. In
some embodiments, the shank slot is elongated by
approximately 2.125 1inches to further allow for 1longer
travel.

Although the present 1invention has been described 1in

detalil with reference to particular embodiments, 1t should be
understood that wvarious other changes, substitutions, and
alterations may be made hereto without departing from the
spirit and scope o0of the present 1invention. The present

invention contemplates great flexibility 1in the manufacturing

process of coupler knuckles and the shape, configuration and
arrangement of one or more 1nternal cores used 1n the

manufacturing process.
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What 1s claimed 1is:

1. A railcar coupler, comprising:

a coupler head portion extending from a shank portion,

the coupler head portion configured to couple to a first

coupler knuckle for coupling the railcar coupler to a second
rallcar coupler of an adjacent railcar;

the coupler head portion comprising a nose portion and a
gathering face extending from the nose portion for engaging a
second coupler knuckle coupled to the second railcar coupler;

the coupler head portion comprising a guard arm portion

extending from the nose portion towards the shank portion;

the coupler head portion comprising a horn portion having

F
p—

a back surface, wherein a distance between the back surface of

the horn portion and a nose end of the guard arm portion is

less than 11 1inches; the coupler head portion comprising a

locklifter shelf less than 2 1nches above a bottom edge of the
coupler;

the coupler head portion comprising a vertical wall
transitioning to the locklifter shelf, the vertical wall

comprising a back surface; and

wherein a distance between the back surface of the horn

portion and an existing rallcar striker 1s greater than a

distance Dbetween the back surface of the vertical wall

Cransitioning to the locklifter shelf and the existing railcar

striker during coupling to the second railcar coupler of the

adjacent railcar.
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2. A railcar coupler, comprising:

a coupler head portion extending from a shank portion,

the coupler head portion configured to couple to a first

coupler knuckle for coupling the railcar coupler to a second
railcar coupler of an adjacent railcar;

the coupler head portion comprising a nose portion and a

gathering face extending from the nose portion for engaging a
second coupler knuckle coupled to the second railcar coupler;

the coupler head portion comprising a guard arm portion

extending from the nose portion towards the shank portion;

the coupler head portion comprising a horn portion having
a back surface, wherein a distance between the back surface of
the horn portion and a nose end of the guard arm portlon 1s
less than approximately 11 inches;

the coupler head portion comprising a locklifter shelf

and a vertical wall transitioning to the locklifter shelf, the

vertical wall comprising a back surface; and

P
anad

wherein a distance between the back surface of the horn

portion and an existing railcar striker 1s greater than a

distance between the back surface of the vertical wall

transitioning to the locklifter shelf and the existing railcar

P

striker during coupling to the second railcar coupler of the

adjacent railcar.

3. The railcar coupler of claim 2, wherein the distance
between the back surface of the horn portion and a nose end of

the guard arm portion is approximately 10.75 1nches.
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-

4 . The railcar coupler of claim 2, wherein the 1locklifter

shelf 1s less than approximately 2 inches above a bottom edge

of the coupler.

9. The railcar coupler of claim 2, wherein the shank portion
comprises a key slot having a length greater than

approximately 8 inches.

0. The railcar coupler of claim 2, wherein the coupler has a
configuration allowing for greater than approximately 4.5
inches of travel distance with respect to a railcar striker

during coupling to the second railcar coupler of the adjacent

rallcar.

7. A method for manufacturing a raililcar coupler, comprising:

casting a coupler head portion extending from a shank

portion, the coupler head portion configured to couple to a

first coupler knuckle for coupling the railcar coupler to a

P

second railcar coupler of an adjacent railcar;

the coupler head portion comprising a hose portion and a

gathering face extending from the nose portion for engaging a
second coupler knuckle coupled to the second rallcar coupler;

the coupler head portion comprising a guard arm portion

extendlng from the nose portion towards the shank portion;

the coupler head portion comprising a horn portion having

a back surface, wherein a distance between the back surface ot

p—

the horn portion and a nose end of the guard arm portion 1S

less than approximately 11 inches;
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F
e

the coupler head portion comprising a locklifter shelf

and a vertical wall transitioning to the locklifter shelf, the
vertical wall comprising a back surface; and
wherein a distance between the back surface of the horn

portion and an existing railcar striker 1is greater than a

distance between the back surface of the vertical wall
transitioning to the locklifter shelf and the existing railcar
striker during coupling to the second railcar coupler of the
adjacent railcar.

—

8 . The method of c¢laim 7, wherein the distance between the

back surface of the horn portion and a nose end of the guard

arm portion 1s approximately 10.75 1nches.

9. The method of claim 7, wherein the 1locklifter shelf 1is
less than approximately Z 1inches above a bottom edge of the

coupler.

10. The method of claim 7, wherein the shank portion
comprises a key slot having a length greater than

approximately 8 inches.

11. The method of claim 7, wherein the coupler has a

configuration allowing for greater than approximately 4.5

inches of travel distance with respect to a railcar striker

P

during coupling to the second railcar coupler of the adjacent

ralilcar.
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