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FIG.3

(57) Abréegée/Abstract:
A rallcar energy absorption/coupling system including a cushioning assembly arranged in operable combination with a coupler ana

a yoke. The cushioning assembly Is positioned In a draft pocket defined by a draft sill on a railcar between the front and rear stops.
The yoke consists of a back wall along with top and bottom walls which are joined to and axially extending from the back wall
toward a forward end of the cushioning assembly. The back wall of the yoke Is disposed to contact the rear end of the cushioning
assembly. The top and bottom walls of the yoke are operably coupled to a shank portion of the coupler toward a forward end of the

yoke.

B

.

'

e
ok [ [ f
RO . e s
. M "c'-'-.n:‘-:{\: .«me . m s
.
.

A7 /7]
o~

W .
‘ l an a dH http.:vvopic.ge.ca + Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC
OPIC - CIPO 191




WO 2016/077630 A1 |[HJ 1! 0RO D00 R AR R A

(43) International Publication Date

CA 02965367 2017-04-20

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Burecau

WIPOIPCT

19 May 2016 (19.05.2016)

(10) International Publication Number

WO 2016/077630 A1l

(1)

(21)

(22)

(25)

(26)
(30)

(71)

(72)

(74)

(81)

(54) Title: RAILCAR ENERGY ABSORPTION/COUPLING SYSTEM

a coupler and a yoke. The cushioning assembly is positioned 1n a draft
and rear stops. The yoke consists of a back wall along with top and bot

International Patent Classification:
B61G 9/04 (2006.01)

International Application Number:
PCT/US2015/060456

International Filing Date:

12 November 2015 (12.11.2015) (84)

Filing Language: English
Publication Language: English
Priority Data:

14/540,209 13 November 2014 (13.11.2014) US
Applicant: MINER ENTERPRISES, INC. [US/US];
1200 E. State Street, Geneva, IL 60134 (US).

Inventors: JAMES, Kenneth, A.; 3N280 Valewood

Drive, West Chicago, IL 60185 (US). SCHOEDL, Erich,
A.; 2065 Muirtield Drive, Yorkville, IL 60560 (US).

Agent: HARBST, John, W.; 1180 Litchfield Lane, Bart-
lett, Ilinois 60103 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, FE, EG, ES, FI, GB, GD, GE, GH, GM, GT,

16

HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, S8Y, TH, TJ, TM, TN,
IR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available). ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TQG).

Declarations under Rule 4.17:

as to applicant's entitlement to apply for and be granted a
patent (Rule 4.17(ii))

as to the applicant’s entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

Published:

with international search report (Art. 21(3))

23'

62

FIG.3

(57) Abstract: A railcar energy absorption/coupling system including a cushioning assembly arranged in operable combination with

B/

po—

- lml
- mjil!

.5'_1!.%;__'- g ,__f!!!ﬁl
AN fTo ofoy\ it Y/
GB_J L_m 80 k~’31\30 23

D1

pocket defined by a draft sill on a railcar between the front

'om walls which are joined to and axially extending from the

back wall toward a forward end of the cushioning assembly. The back wall of the yoke 1s disposed to contact the rear end of the
cushioning assembly. The top and bottom walls of the yoke are operably coupled to a shank portion of the coupler toward a forward
end of the yoke.
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RAILCAR ENERGY ABSORPTION/COUPLING SYSTEM
Field of the Invention Disclosure
[0001] The present invention disclosure generally relates to railroad cars and, more specifically,
to a railcar energy absorption/coupling system for absorbing both buff and draft forces normally

encountered by railcars during make-up and operation of a train consist.

Background

[0002] During the process of assembling or “making-up” a train consist, railcars are run into and
collide with each other to couple them together. Since time is money, the speed at which the
railcars are coupled has significantly increased. Moreover, and because of their increased
capacity, railcars are heavier than before. These two factors and others have resulted in
increased damages to the railcars when they collide and, frequently, to the lading carried within
such railcars.

[0003] As railroad car designer/builders have reduced the weight of their designs, they have also
identified a need to protect the integrity of the railcar due to excessive longitudinal loads being
placed thereon, especially as the railcars are coupled to each other. Whereas, such longitudinal
loads frequently exceed the design loads set by the AAR. Providing an energy
absorption/coupling system at opposed ends of each railcar has long been known 1n the art.

Such a system typically includes a draft assembly comprised of a coupler for releasably attaching
two railcars to each other and a cushioning assembly arranged in operable combination with
each coupler for absorbing and returning energy imparted thereto during make-up of the train
consist and during in-service operation of the railcar.

[0004] In-service train action events and impacts occurring during the “make-up” of a train
consist subject the draft assembly at opposed ends of the railcars to buff impacts, and in-service
train action events subject the draft assembly to draft impacts. The impacts associated with
these events are transmitted t:rom the couplers to the respective cushioning assembly and,
ultimately, to the railcar body. That is, as the couplers are pushed or pulled, be it during in-
service operations and/or during the “make-up” of a train consist, such movements, although

muted to some degree by the cushioning assembly, are translated to the railcar body.

[0005] Typically, draft assemblies further include a yoke that is operably coupled to the coupler
as through a pin or key, a follower, and the cushioning assembly. Generally, the follower 1s

positioned against or arranged closely adjacent to the butt or rear end of a shank portion on the
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coupler 1n the draft pocket and within confines defined by the yoke. The cushioning assembly is
positioned between the follower and rear stops on the draft sill.

[0006] In buff events, the rear or butt end of the coupler moves axially inward against the
follower and toward rear stops on the draft sill. As the coupler and follower move rearward, a
portion of the shock or impact event 1s absorbed and dissipated by the cushioning assembly.
[0007] In draft events, slack between adjacent railcars 1s taken up beginning at the end of the
train and ending at the other end of the train. As a result of the slack being progressively taken
up, the speed difference between the railcars increases as the slack inherent with each energy
absorption/coupling system at each end of the railcar in the train consist 1s taken up, with the
resultant increase in buff and draft impacts on the energy absorption/coupling system. For
example, when a locomotive on a train consist of railcars initially begins to move from a stopped
or at rest position, there may be 100 inches of slack between the 50 pairs of energy
absorption/coupling systems. This slack is taken up progressively by each pair of joined energy
absorption/coupling systems in the train consist. After the slack in the energy
absorption/coupling system joining the last railcar to the train consist is taken up, the next to the
last railcar may be moving at 4 miles per hour. Given the above, it will be appreciated, the slack
in the energy absorption/coupling system of those railcars closest to the locomotive is taken up
very rapidly and those two railcars closest to the locomotive are subjected to a very large impact
event being placed thereon. Such large impact events are capable of damaging the lading in the
railcars.

[0008] Moreover, most of today’s railcars use and embody air brakes. Such air brakes require
an air hose to extend between railcars. While bridging the distance between adjacent railcars,
the length of such air hoses is limited unless two or more air hoses are coupled to each other
whereby adding to the overall cost. Of course, if the distance between the railcars exceeds the
length of the air hose, the air hoses will separate from each other thereby affecting control over
the braking function. Accordingly, there is a need to limit coupler travel in draft whereby
limiting the distance between railcars during in-service operation of the train consist.

[0009] Thus, there is a continuing need and desire for a railcar energy absorption/coupling

system which is capable of limiting the travel of the system during operation of the railcar in

both buff and draft directions.
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Summary

[0010] According to one aspect of this invention disclosure, there is provided a railcar energy
absorption/coupling system including an axially elongated draft sill defining a draft pocket
between front stops and rear stops on the draft sill. To allow adjacent railcars to be releasably
coupled to each other, the railcar energy absorption/coupling system also includes a coupler
having a head portion and shank portion. As is typical, the head portion of the coupler axially
extends beyond the draft sill. A cushioning assembly is provided in oper’able combination with
the coupler for absorbing and returning energy. The cushioning assembly 1s positioned in the
draft pocket between the front and rear stops.

[0011] A yoke also forms part of the energy absorption/coupling system of this invention
disclosure. The yoke consists of a back wall, a top wall joined to and axially extending from the
back wall toward a forward end of the cushioning assembly, and a bottom wall joined to and

axially extending from the back wall toward the forward end of the cushioning assembly. The
back wall of the yoke is disposed to contact the rear end of the cushioning assembly. The top
and bottom walls of the yoke are operably coupled to the shank portion of the coupler toward a
forward end of the yoke. A coupler follower is positioned between a free end of the shank
portion of the coupler and a forward end of the cushioning assembly.

[0012] One of the salient features of this invention disclosure involves providing each ot the top
and bottom walls of the yoke with stop members which extend in opposed lateral directions
from each other. Suffice it to say, the energy absorption/coupling system has a neutral position,
a full buff position disposed a first predetermined distance from the neutral position, and a full
draft position disposed a second predetermined distance from the neutral position, with the full
buff and full draft positions for the energy absorption coupling system being disposed in
opposite directions from the neutral position.

[0013] According to this aspect of the invention disclosure, the draft pockef defined by the draft
sill has a length of about 24.625 inches between confronting surfaces on the front and rear stops.
Preferably, the coupler follower includes a forward facing surface which 1s biased into
contacting relation with the front stops on the draft sill by the draft gear when the yoke 1s in the
neutral position. In one form of the invention disclosure, the first predetermined distance
traveled by the system is generally equal to the second predetermined distance traveled by the
system. In one embodiment, each railcar energy absorption/coupling system will have a total

combined travel in both buff and draft directions of about 6.5 inches. Advantageously, and 1f
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the yoke should fail or otherwise break, the stops on the yoke guard against adjacent railcars
from becoming inadvertently separated from each other. Preferably, the stop members are
formed integral with the top and bottom walls of the yoke.

[0014] In one embodiment, the cushioning assembly forming part of the energy
absorbing/coupling system includes a railcar draft gear assembly including a walled housing.
Preferably, the housing of the draft gear has a closed end and an open end.

[0015] According to another aspect of this invention disclosure, there is provided a railcar
energy absorption/coupling system including an axially elongated draft sill defining a draft
pocket between front stops and rear stops on the draft sill. The railcar energy
absorption/coupling system also includes a coupler having a head portion and shank portion,
with the head portion of the coupler axially extending beyond the draft sill.

[0016] In this alternative embodiment, the railcar energy absorption/coupling system includes a
first cushioning assembly arranged in the draft pocket on the draft sill for absorbing and
returning energy imparted thereto. This alternative embodiment of the energy
absorption/coupling system, also includes a second cushioning assembly arranged in the draft
pocket on the draft sill in axially aligned relation with the first cushioning assembly for
absorbing and returning energy imparted thereto.

[0017] A yoke also forms part of the energy absorption/coupling system of this invention
disclosure. The yoke consists of a back wall, a top wall joined to and axially extending from the
back wall toward a forward end of the first cushioning assembly, and a bottom wall joined to
and axially extending from the back wall toward the forward end of the first cushioning
assembly, with the back wall of the yoke being disposed to contact the rear end of the second
cushioning assembly, and with the top and bottom walls of the yoke being operably coupled to
the shank portion of the coupler toward a forward end of the yoke.

[06018] In this family of embodiments, a coupler or first follower 1s positioned between a free
end of the shank portion of the coupler and a forward end of the first cushioning assembly. A
second or rear follower is disposed between a rear end of the first cushioning assembly and a
forward end of the second cushioning assembly.

[0019] One of the salient features of this invention disclosure involves having each of the top

and bottom walls of the yoke define stop members which extend in opposed lateral directions

from each other. The second embodiment of the energy absorption/coupling system has a neutral

position, a full buff position disposed a first predetermined distance from the neutral position,

4-
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and a full draft position disposed a second predetermined distance from the neutral position,
with the full buff and full draft positions for the energy absorption coupling system being
disposed in opposite directions from the neutral position.

[0020] Preferably, the draft pocket defined by the draft sill in this second embodiment of the
invention disclosure has a length of about 49.25 inches between confronting surfaces on the
front and rear stops. In this embodiment, the coupler tollower includes a forward facing surface
which is biased into contacting relation with the front stops on the draft sill by the first and
second draft gears when the yoke is in the neutral position. So as to enhance the absorption
capacity of the system, the yoke will have a total combined travel in both butt and draft
directions of about 10.0 inches. In operation, the stop members on the yoke are preferably
designed to allow more buff travel than draft travel by limiting the draft travel and additionally
preventing potential separation of the coupler from the draft sill. Preferably, the stop members
are formed integral with the top and bottom walls of the yoke.

[0021]} In one form, the first cushioning assembly includes a draft gear assembly having a walled
housing. In one form, the second cushioning assembly includes a draft gear assembly having a
walled housing. In both instances, the walled housing of each draft gear assembly preferably has
a closed end and an open end. In all instances, draft gears, buffers and/or other forms of
cushioning unit systems are used in pocket locations described by draft gear ﬁssemblies In the

present invention disclosure.

Description of the Drawings

[0022] FIG. 1 1s a side view of a railcar embodying principals and teachings of the present
invention disclosure;

[0023] FIG. 2 is an enlarged fragmentary longitudinal sectional view of a portion of one
embodiment of an energy absorption/coupling system embodying principals and teachings of
this invention disclosure,

[0024] FIG. 3 is a sectional view taken along line 3- 3 of FIG. 2;

[0025] FIG. 4 is a sectional view taken along line 4 - 4 of FIG. 3 showing the first embodiment

of the energy absorption/coupling system in a neutral position;

[0026] FIG. 5 1s a perspective view of one element of the energy absorption/coupling system

shown 1n FIGS 2 and 3;
[0027] FIG. 6 is an enlarged view similar to FIG. 2 showing the energy absorption/coupling

5.
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system in a full buft position;

[0028] FIG. 7 is an enlarged view similar to FIG. 4 showing the energy absorption/coupling

system in a full buff position;

[0029] FIG. 8 is an enlarged view similar to FIG. 6 showing the energy absorption/coupling

system in a full draft position;

[0030] FIG. 9 is an enlarged view similar to FIG. 7 showing the energy absorption/coupling
system in a full draft position;
[0031] FIG. 10 is an enlarged fragmentary longitudinal sectional view of a portion ot a second

embodiment of an energy absorption/coupling system embodying principals and teachings of

this invention disclosure,

[0032] FIG. 11 1s a sectional view taken along line 11 - 11 of F1G. 10;

[0033] FIG. 12 is a sectional view taken along line 12 - 12 of FIG. 11 showing the second
embodiment of the energy absorption/coupling system in a neutral position

[0034] FIGS. 13 and 14 are perspective views of two elements of the energy
absorption/coupling system shown in FIGS. 10 and 12;

[0035] FIG. 15 is an enlarged view similar to FIG. 7 showing the second embodiment of the

energy absorption/coupling system 1n a full buff position;

[0036] FIG. 16 is an enlarged view similar to FIG. 6 showing the second embodiment of the
energy absorption/coupling system in a full buff position

[0037] FIG. 17 is an is an enlarged view similar to FIG. 9 showing the second embodiment of
the energy absorption/coupling system in a full or limited draft position; and

[0038] F1G. 18 is an enlarged view similar to FIG. 8 showing the second embodiment of the

energy absorption/coupling system in a full or limited draft position.

Detailed Description

[0039] While this invention disclosure is susceptible of embodiment in multiple forms, there is
shown in the drawings and will hereinafter be described preferred embodiments, with the

understanding the present disclosure is to be considered as setting forth exemplifications of the

disclosure which are not intended to limit the disclosure to the specific embodiments illustrated

and described.

[0040] 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, generally indicated by

-6-
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reference numeral 10. Although a railroad freight car is illustrated in the drawings for
exemplary purposes, it will be appreciated the teachings and principals of this invention
disclosure relate to a wide range of railcars including but not limited to railroad freight cars, tank
cars, railroad hopper cars, and efc. Suffice it to say, railcar 10 has a railcar body 12, in whatever
form, supported on a draft sill or centersill 14 (FIG. 2) defining a longitudinal axis 16 (FIG. 2)
for and extending substantially the length of railcar 10. Railcar 10 includes a conventional
brake system which 1s preferably operated by air. In this regard, and as known in the art, air
hoses 17 extend from opposite ends of the car and operably connect with air hoses from an
axially adjacent railcar after the cars are coupled in a train consist relative to each other.

[0041] As shown in FIG. 1, an energy absorption/coupling system, generally identified by
reference numeral 20, and embodying teachings and principals of this invention disclosure is
provided toward opposed ends of the railcar 10. In a preferred embodiment, and to reduce costs,
the energy absorption/coupling system provided toward opposed ends of the railcar 10 are
substantially identical and, thus, are both 1dentified by reference numeral 20.

[0042] The draft sill or centersill 14 shown by way of example in FIG. 2 can be cast or
fabricated and has standard features. In the embodiment shown in FIG, 2, and toward each end
thereof, the centersill 14 has stops including laterally spaced front stops 23 and laterally spaced
rear stops 23' connected to laterally spaced walls 24 and 26 of the centersill 14 (FIG. 3). The
front and rear stops 23 and 23’, respectively, are longitudinally spaced apart from each other. In
a preferred embodiment, the front and rear stops 23 and 23, respectively, extend the full height
of the draft sill or centersill 14.

[0043] In the embodiment shown in FIG. 3, the centersill 14 also has a top wall 28, although 1t
will be appreciated the present invention disclosure is equally applicable to and can be used with
a draft sill lacking such a top wall. Returning to FIG. 2, the stops 23, 23'on the centersill 14
combine to define a draft gear pocket 30 therebetween. The centersill 14 can have other
standard features and is preferably made of standard matenals in standard ways. The energy
absorption/coupling system 20 of this invention disclosure may advantageously be used with
either cast or fabricated draft sills. In the first embodiment of the invention disclosure, the draft
gear pocket, i.e., the longitudinal distance between the inboard faces of the front stops 23 and
the inboard faces of the rear stops 23', measures 24.625 inches.

[0044] As shown in FIG. 4, each energy absorption/coupling system 20 has a draft assembly 40

primarily including a standard coupler 50 and a cushioning assembly 80 disposed 1n
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longitudinally disposed and operable combination relative to each other. The standard coupler
50 of each draft assembly 40 includes a head portion 52 and shank portion 54, preferably formed
as a one-piece casting. As 1s typical, the coupler head portion 52 extends longitudinally
outward from the centersill 14 to engage a similar coupler 50' extending from an end of a second
and adjacent railcar to be releasably coupled or otherwise connected to car 10. In operation, the
shank portion 54 is guided for generally longitudinal movements by the centersill 14 of the
railcar 10.

[0045] Preferably, each draft assembly 40 furthermore includes a yoke 60 which, in one form,
comprises a steel casting or 1t can be fabricated from separate steel components. In the
embodiment illustrated by way of example in FIG. 4, yoke 60 1s configured for use with a
standard F coupler but it will be appreciated with slight redesign efforts known to those skilled
in the art, the teachings and principals of this invention disclosure equally apply to a yoke which
1s configured for use with a standard E coupler without detracting or departing from the novel
spirit and broad scope of this invention disclosure.

[0046] As shown in FIG. 2, yoke 60 has a sideways inverted generally U-shaped configuration
including back wall 62, an axially elongated top wall 64 joined to and axially extending from the
back wall 62 toward the forward end of the cushioning assembly 80 and an elongated bottom
wall 66 joined to and axially extending from the back wall 62 toward the forward end of the
cushioning assembly 80. As known, the top wall 64 and bottom wall 66 of yoke 60 extend
generally parallel and are separated from each other to define a linearly unobstructed chamber 67
(FIG. 2) which readily accommodates the cushioning assembly 80 therein (FIG. 3). In the
illustrated embodiment, the top and bottom walls 64 and 66, respectively, of yoke 60 embrace
the cushioning assembly 80 therebetween and allow for endwise sliding movements of the
cushioning assembly relative thereto. As shown in FIG. 2, the yoke 60 1s configured such that
the back wall 62 of the yoke 60 presses against and pushes the cushioning assembly 80 forward
during a draft operation of the energy absorption/coupling system 20. Toward a forward end
thereof, and after other components of the draft assembly 40 are arranged 1n operable
combination relative to each other, as discussed below, yoke 60 i1s operably coupled to the shank
portion 54 of coupler 50 as by a key or pin.

[0047] The cushioning assembly 80 of each energy absorption/coupling system 20 1s installed in
general alignment with the longitudinal axis 16 between the stops 23, 23' for absorbing and

dissipating both buff and draft dynamic impact forces (loads), axially applied to the draft
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assembly 40 during make-up of a train consist and in-service operations of such a train consist.
As will be appreciated by those skilled 1n the art, the cushioning assembly 80 can take on any of
a myriad of different designs and different operating characteristics without seriously departing
or detracting from the true spirt and novel concept of this invention disclosure. For example, the
cushioning assembly 80 illustrated in the drawings can include a draft gear assembly designated
by reference numeral 81 which can be accommodated in a conventionally sized draft gear
pocket. The draft gear assembly 81 can be of the type manufactured and sold by Miner
Enterprises, Inc. of Geneva, Illinois under Model No. TF-880 or Model No. Crown SE or any
other equivalent and conventional draft gear assembly.

[0048] Suffice it to say, the essential elements of the draft gear assembly 81 include: a hollow
metallic housing 82 having a closed rear end 84 and an open forward end 86 and series of walls
88 extending between the ends 84 and 86, a spring biased linearly reciprocal wedge member 90
forming part of a friction clutch assembly 92, and a spring assembly 94 which, in the illustrated
embodiment, is operably positioned within the draft gear assembly housing 82. As shown in
FIG. 2, a free end 91 of the wedge member 90 typically extends a predetermined distance D1
past the open end 86 of the housing 82 when the yoke 60 1s in a neutral position. In the
embodiment illustrated by way of example in FIGS. 2 and 4, the free end 91 of the wedge
member 90 axially extends about 3.25 inches beyond the open end of the draft gear housing 82
when the yoke 60 1s 1n a neutral position. In the illustrated embodiment, the draft gear assembly
81 1s designed to both consistently and repeatedly withstand impact events directly axially
theretoward.

[0049] In the embodiment shown by way of example in FIGS. 2 and 4, each draft assembly 40
furthermore includes a coupler follower 68 disposed between an inner or free end 56 of the
shank portion 54 of coupler 50 and the cushioning assembly 80. In one embodiment, the
follower 68 is movable between the top wall 64 and bottom wall 66 of the associated yoke 60 in
a forward and rearward longitudinal direction. The coupler follower 68 has a forward facing
generally flat first surface 69 which engages with the free end 56 of the shank portion 54 of
coupler 50 and a second rear facing generally flat second surface 69' which engages with the
forward end of the cushioning assembly 80. In the embodiment illustrated by way of example
in FIGS. 2 and 4, and when the cushioning assembly 80 includes a draft gear assembly, the
coupler follower 68 is arranged in operable combination with and presses against the free end of

the wedge member 90 of the draft gear assembly 81 when the energy absorption/coupling system
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20 1s installed in the centersill or draft sill 14. Preferably, the faces 69 and 69' of the coupler
follower 68 are generally parallel relative to each other. In an alternative form, the forward
facing first surface 69 of the coupler follower 68 can have a contoured/concave recess (not
shown) for accommodating the free end 56 of the shank portion 54 of coupler 50 without
detracting or departing from the true spirit and broad scope of this invention disclosure.

[6050] With the present invention disclosure, the cushioning assembly 80 of each system 20 can
be relatively easily installed in the pocket 30 using standard and well known installation
procedures and in operable combination with the coupler 50. In the illustrated embodiment, and
after the draft gear assembly 81 1s in place in the centersill 14, standard support members 95
(FIGS. 2 and 3) can be attached to flanges 25 and 27 on the centersill walls 24 and 26,
respectively, to operably support the yoke 60 and draft gear assembly 81 within pocket 30 and in
operable association with the coupler 50.

[0051] Turning again to FIG. 4, in this first 1llustrated embodiment, the top wall 64 of the yoke
60 has a pair of laterally spaced and laterally aligned stop members 74 and 74' which extend in
opposed lateral directions from each other. In this first 1llustrated embodiment, the bottom wall
66 of the yoke 60 also has a pair of laterally spaced and laterally aligned stop members 76 and
76' (FIG. 3) which extend in opposed lateral directions from each other. In a preferred form, the
stop members 74, 74' are formed integral with the top wall 64 of yoke 60 while the stop
members 76, 76' are formed integral with the bottom wall 66 of yoke 60. The stop members 74,
74', 76 and 76' are arranged relative to each other to provide the yoke 60 with four co-planar
forward-facing stopping surfaces 77, 77' and 78, 78'. Preferably, two stopping surtaces 77, 77
on the yoke 60 are disposed above the longitudinal axis 16 while two stopping surfaces on the
yoke 60 are disposed below the longitudinal axis 16. Moreover, two stopping surfaces 77 and
78 on the yoke 60 are preferably disposed to one lateral side of the longitudinal axis 16 while
two additional stopping surtaces 77' and 78' are disposed to an opposed lateral side of the axis
16. [0052] As shown in FIG. 2, the co-planar forward-facing stop surfaces 77, 77' and 78, 78'
on the yoke 60 are disposed at a predetermined distance D2 from the confronting surface on the
front stops 23 on the draft sill 14 when yoke 60 is in a neutral position. During draft travel, the
co-planar forward-facing stop surfaces 77, 77' and 78, 78'on the yoke 60 will positively contact
the front stops 23 on the draft sill 14 thereby limiting draft travel while also limiting
compression of the cushioning assembly 80. Notably, and since they are formed as part of the

yoke 60, the stop members 74, 74', 76 and 76' prevent potential separation of the coupler 50
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from the draft gear sill 14 should a catastrophe occur regarding yoke 60. Preferably, and in the
1llustrated embodiment, the predetermined distance D2 the co-planar forward-facing stop
surfaces 77, 77 and 78, 78' on the yoke 60 1s disposed from the confronting surface on the front
stops 23 on the draft sill 14 is about equal to or less than the predetermined distance D1 the free
end of wedge member 90 axially extends beyond the open end 86 of the draft gear housing 82
when the energy absorption/coupling system 20 is in a neutral position.

[0053] As mentioned, FIGS. 2 and 4 show the energy absorption/coupling system 20 in a
substantially neutral position. FIGS. 6 and 7 show the energy absorption/coupling system 20 in
a full buff position. In the embodiment shown by way of example in FIGS. 6 and 7, the rear
stops 23' on the centersill 14 allow the energy absorption/coupling system 20 to be disposed
about 3.25 inches from the neutral position when 1n a full buff position with the rear end 84 of
the draft gear housing 82 being positioned against the stops 23' on the draft gear sill 14. In the
full buff position of the energy absorption/coupling system 20, the four co-planar forward-
facing stopping surfaces 77, 77' and 78, 78' on the stop members 74, 74' and 76. 76/,
respectively, extend at least the predetermined distance D2 from the front stop members 23 on
the centersill 14,

[0054] FIGS. 8 and 9 show the energy absorption/coupling system 20 in a full draft position. In
the full draft position, and in the embodiment illustrated by way of example in FIGS. 8 and 9,
the yoke 60 is drawn to the left under the influence of the coupler 50. As the yoke 60 1s drawn
to the left under the influence of the coupler 50, the cushioning assembly 80 axially compresses.
In the illustrated embodiment of the cushioning assembly 80, the spring assembly 94 (FIG. 8) of
the draft gear assembly 81 is compressed by the wedge member 90 axially retracting within the
housing as the free end 91 of the wedge member 90 presses against the coupler follower 68
which is halted from further movement to the left by the front stops 23.

[0055] In the full draft position of the energy absorption/coupling system 20, and after the
distance D2 (FIG. 7) is collapsed by movement of the yoke 60 to the left in FIGS. 8 and 9, the
multiple co-planar forward-facing stopping surfaces 77, 77' and 78, 78' on the stop members 74,
74' and 76. 76', respectively, engage with the confronting surface on the front stops 23 whereby
halting further movement of the yoke 60 toward the left. In the embodiment shown by way of
example in FIGS. 8 and 9, the multiple co-planar forward-facing stopping surfaces 77, 77' and
78, 78' defined by the stop members 74, 74' and 76, 76', respectively, allow the yoke 60 to travel
the distance D2 (FIGS. 6 and 7) from the neutral position to a full draft position. By halting
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further movements of the yoke 60, the stop members 74, 74' and 76, 76': 1) limit draft travel;

2) maximize buff travel; and, 3) limit total combined travel of the energy absorption coupling
system 20 while furthermore preventing inadvertent separation of the railcars and unwarranted
braking and/or separation of the air hoses 17 (FIG. 1).

[0056] In this first embodiment, the energy absorption/coupling system 20 will have a combined
travel in both buff and draft directions of about 6.5 inches. It should be readily appreciated from
the above disclosure, however, the travel of the yoke 60 during the draft operation of the energy
absorption/coupling system 20 can be modified to change the combined travel in both buff and
draft directions to less than 6.5 inches simply by relocating the multiple co-planar forward-
facing stopping surfaces 77, 77" and 78, 78' defined by the stop members 74, 74' and 76, 76' from
that disclosed without detracting or departing from the true spirt and novel concept of this
invention disclosure.

[0057] An alternative embodiment of an energy absorption/coupling system is illustrated in
FIGS. 10 through 18. This alternative embodiment of an energy absorption/coupling system is
designated generally by reference numeral 120. Those elements of this alternative embodiment
of an energy absorption/coupling system that are functionally analogous to those components
discussed above regarding the energy absorption/coupling system 20 are designated by reference
numerals i1dentical to those listed above with the exception this alternative embodiment uses
reference numerals in the 100 series.

[0058] In the alternative embodiment illustrated in FIG. 10, and toward each end thereof, the
centersill 114 has stops including laterally spaced front stops 123 and laterally spaced rear stops
123' connected to laterally spaced walls 124 and 126 of the centersill 114. The front and rear
stol:;s 123 and 123', respectively, are longitudinally spaced apart from each other. In this
alternative embodiment, the front and rear stops 123 and rear stops 123' extend the full height of
the draft sill or centersill 114.

[0059] In the embodiment shown in FIG. 11, the centersill 114 also has a top wall 128, although
it will be appreciated the present invention disclosure is equally applicable to and can be used
with a draft sill lacking such a top wall. Suffice it to say, the stops 123, 123" (FIG. 12) on the

centersill 114 combine to define an axially elongated draft gear pocket 130 therebetween. The

centersill 114 can have other standard features and is preferably made of standard materials in

standard ways. The energy absorption/coupling system 120 of this invention disclosure may

advantageously be used with either cast or fabricated draft sills. In this second embodiment of
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the invention disclosure, the draft gear pocket 130, i.e., the longitudinal distance between the
inboard faces of the front stops 123 and the inboard faces of the rear stops 123', measures 49.25
inches.

[0060] Each energy absorption/coupling system 120 has a draft assembly 140 primarily
including a standard coupler 150 along with first and second cushioning assemblies 180 and 18('
arranged 1n axially aligned relation relative to each other and disposed in longitudinally disposed
and operable combination relative to each other. As such, the tandem cushioning assembly
arrangement 1llustrated in this alternative embodiment of the energy absorption/coupling system
permits the first and second cushioning assemblies 180 and 180' to operate in series relative to
each other during both buff and draft operations and to increase the capacity and capability of
each energy absorption/coupling system 120 on the railcar to absorb and dissipate impact loads
directed thereto.

[0061] The standard coupler 150 of each draft assembly 140 includes a head portion 152 and
shank portion 154, preferably formed as a one-piece casting. As is typical, the coupler head
portion 152 extends longitudinally outward from the centersill 114 to engage a similar coupler
150" (FIG. 12) extending from an end of a second and adjacent railcar to be releasably coupled or
otherwise connected to railcar 10. In operation, the shank portion 154 1s guided for generally

longitudinal movements by the centersill 114 of the railcar 10.

[0062] Preferably, each draft assembly 140 furthermore includes a yoke 160 which, in one form,
comprises a steel casting or it can be fabricated from separate steel components. In the
embodiment illustrated by way of example in FIG. 12, yoke 160 1s configured for use with a
standard F coupler but it will be appreciated with slight redesign etforts known to those skilled
in the art, the teachings and principals of this invention disclosure equally apply to a yoke which
is configured for use with a standard E coupler without detracting or departing from the novel
spirit and broad scope of this invention disclosure.

[0063] Suffice it to say, yoke 160 has a sideways inverted generally U-shaped configuration
including a back wall 162, a top wall 164 joined to and axially extending from the back wall 162
toward the forward end of the first cushioning assembly 180 and a bottom wall 166 joined to and
axially extending from the back wall 162 toward the forward end of the first cushioning

assembly 180. The top wall 164 and bottom wall 166 of yoke 160 extend generally parallel and

are separated from each other to define a linearly unobstructed chamber 167 (FIG. 10) which

readily accommodates the cushioning assembly 180 therein. In the illustrated embodiment, the
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top and bottom walls 164 and 166, respectively, of yoke 160 embrace both cushioning
assemblies 180, 180’ therebetween (FIG. 10) and allow for endwise sliding movements of the
cushioning assemblies 180, 180 relative thereto. Notably, the top and bottom walls 164, 166
will be of sufficient length to also accommodate the added components of the energy
absorption/coupling system 120. The yoke 160, when used with the tandem cushion assembly
arrangement as shown in FIGS.10 and 12, is configured to allow installation and removal of the
component parts of the energy absorption/coupling system 120 relative to the draft gear sill 114

using standard well known installation procedures and in operable combination with coupler
150.

[0064] As shown in FIG. 10, and as discussed above regarding the energy absorption/coupling
system 20, the yoke 160 is configured such that the back wall 162 presses against and pushes
both cushioning assemblies 180, 180' forward during a draft operation of the energy
absorption/coupling system 120. Toward a forward end thereof, and after other components of
the draft assembly 140 are arranged in operable combination relative to each other, yoke 160 is
operably coupled to the shank portion 154 of coupler 150 as by a key or pin.

[0065] Both cushioning assemblies 180, 180' of the second energy absorption/coupling system
120 are 1nstalled in general alignment with the longitudinal axis 116 between the stops 123, 123’
for absorbing and returning both buff and draft dynamic impact forces (loads), axially applied to
the draft assembly 140 during make-up of a train consist and in-service operations of such a train
consist. As will be appreciated by those skilled in the art, the cushioning assemblies 180, 180’
can either be the same or different from each other whereby allowing the energy
absorption/coupling system 120 to be customized to a particular operation without seriously
departing or detracting from the true spirt and novel concept of this invention disclosure.

[0066] In the embodiment illustrated in FIG. 10, and during operation of the second energy
absorption/coupling system 120, the cushioning assembly 180 can be axially compressed a
predetermined distance D1. In the embodiment illustrated in FIG. 10, and during operation of
the second energy absorption/coupling system 120, the cushioning assembly 180' can be axially
compressed a predetermined distance D1'. In a most preferred form of the invention disclosure,
and when D1 and D1' are cumulatively added to each other, the cushioning assemblies 180, 180’

provide about 6.5 inches of axial travel to the coupler 150 as the second energy

absorption/coupling system 120 moves from the neutral position to the full buff position.

[0067] Although illustrated as having similar designs, it should be appreciated the cushioning
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assemblies 180, 180 can take on any of a myriad of different designs relative to each other and
each cushioning assembly can have different operating characteristics from the other without
seriously detracting or departing from the true spirit and scope of this invention disclosure. For
example, the cushioning assembly 180 can include a conventional draft gear assembly
designated generally by reference numeral 181. The draft gear assembly 181 can be of the type
manufactured and sold by Miner Enterprises, Inc. of Geneva, Illinois under Model No. TF-880
or other equivalent type of cushioning assembly. Similarly, the other or second cushioning
assembly 180" in the tandem cushioning assembly arrangement can include a conventional draft
gear assembly designated generally by reference numeral 181'. Draft gear assembly 181' can be
of the type manufactured and sold by Miner Enterprises, Inc. of Geneva, Illinois under Model
No. TF-880 draft gear or, in the alternative, can be a Model Crown SE draft gear assembly sold
by Miner Enterprises, Inc. or any equivalent cushioning assembly suitable to the particular needs
of the railcar manufacturer.

[0068] The elements of each draft gear assembly 181, 181' shown by way of example as one
form for cushioning assemblies 180, 180 are: a hollow metallic housing 182 having a closed
rear end 184 and an open forward end 186 and wall structure 188 extending between the ends
184 and 186, a spring biased linearly reciprocal wedge member 190 forming part of a friction
clutch assembly 192, and a spring assembly 194 which, in the illustrated embodiment, 1s
operably positioned within the draft gear assembly housing 182 of each draft gear assembly 181,
181'. In the illustrated embodiment, each draft gear assembly 181. 181 is capable of consistently
and repeatedly withstanding impact events directly axially theretoward.

[0069] In the embodiment of this invention disclosure 1llustrated by way of example in FIG. 10,
and when the second energy absorption/coupling system 120 1s in a neutral position, the free end
191 of draft gear assembly 181 axially projects forward from the draft gear housing 132 by the
predetermined distance D1. Similarly, and in the embodiment of this invention disclosure
illustrated by way of example in FIG 10, when the second energy absorption/coupling system
120 is in a neutral position, the free end 191 of draft gear assembly 181" axially projects forward
from the draft gear housing 182 by the predetermined distance D1'. In one form, the axial
distances D1, D1' are substantially equal. As mentioned above, the axial distance D1 equals
about 3.25 inches and the axial distance D1' equals about 3.25 inches.

[0070] In the embodiment shown by way of example in FIGS. 10 and 12, the draft assembly 140

furthermore includes a front coupler follower 168 disposed between an inner or free end 156 of
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the shank portion 154 of coupler 150 and the first cushioning assembly 180. In one
embodiment, the follower 168 1s movable between the top wall 164 and bottom wall 166 of the
associated yoke 160 1n a forward and rearward longitudinal direction. As shown in FIG. 13, the
coupler follower 168 has a forward facing generally flat first surface 169 which engages with the
free end 156 of the shank portion 154 of coupler 150 and a second rear facing generally flat
second surface 169' which engages with the forward end of the first cushioning assembly 180.

In the embodiment illustrated by way of example in FIGS. 10 and 12, and when the cushioning
assembly 180 includes a draft gear assembly, the coupler follower 168 1s arranged 1n operable
combination with and presses against the free end of the wedge member 190 of the draft gear
assembly 181 when the energy absorption/coupling system 120 1s installed in the centersill 14.
Preferably, the faces 169 and 169’ of the coupler follower 168 are generally parallel relative to
each other. In an alternative form, the forward facing surface 169 of the coupler follower 168
can have concave recess or contour (not shown) for accommodating the free end 156 of the
shank portion 154 of coupler 150 without detracting or departing from the spirit and scope of
this invention disclosure.

[0071] In the embodiment shown by way of example in FIGS. 10 and 12, the draft assembly 140
furthermore includes a second or rear coupler follower 168’ disposed between the first and
second cushioning assemblies 180 and 180, respectively. More specifically, and with respect to
the illustrated embodiment, the second or rear coupler follower 168’ 1s disposed between the rear
end 184 of the first draft gear assembly 181 and the free end 191 of the wedge member 190 of
the second draft gear assembly 181'. Like foliower 168, the second or rear follower 168' is
movable between the top wall 164 and bottom wall 166 of the associated yoke 160 in a forward
and rearward longitudinal direction.

[0072] As shown In FIG. 14, the rear or second coupler follower 168’ has a forward facing
generally flat first surface 169a which engages with the rear end of the first cushioning assembly
180 and a second rear facing generally flat surface 169b which engages with the forward end of
the second cushioning assembly 180'. In the embodiment illustrated by way of example in
FIGS. 10 and 12, and when the cushioning assembly 180 includes a draft gear assembly, the
front face 169a of the coupler follower 168' is arranged in operable combination with and

presses against the rear end 184 of the draft gear assembly 181 and the surface 169b of the rear

follower 168’ presses against the free end 191 of the wedge member of rear draft gear assembly |

181"
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Preferably, the faces 169a and 169b of the second or rear follower 168' are generally parallel
relative to each other.

[0073] With the present invention disclosure, the tandem cushioning assembly 180, 180' of each
energy absorption/coupling system 120 can be relatively easily installed 1n operable combination
with the respective coupler 150 using standard and well known installation procedures. That is,
once each cushioning assembly 180, 180" 1is in place in the centersill 114, standard support
members 195 (FIGS. 10 and 11) can be attached to tlanges 125 and 127 on the walls 124 and
126, respectively, of sill 114 to operably support the yoke 160 and each cushioning assembly
180, 180" within pocket 130 and in operable association with the coupler 150.

[0074] In this second illustrated embodiment, the top wall 164 of the yoke 160 has a pair of
laterally spaced and laterally aligned stop members 174 and 174" which extend 1n opposed lateral
directions from each other. In this second illustrated embodiment, the bottom wall 166 of the
yoke 160 has a pair of laterally spaced and laterally aligned stop members 176 and 176' which
extend in opposed lateral directions from each other. In a preferred form, the stop members 174,
174" are formed integral with the top wall 164 of yoke 160 while the stop members 176, 176" are
formed integral with the bottom wall 166 of yoke 160. The stop members 174, 174', 176 and
176" are arranged relative to each other to provide the yoke 160 with four co-planar forward-
facing stop surfaces 177, 177' and 178, 178'. Preferably, two stopping surfaces 177, 177" on the
yoke 160 are disposed above the longitudinal axis 116 while two stopping surfaces 178, 178' on
the yoke 160 are disposed below the longitudinal axis 116. Moreover, two stopping surfaces
177 and 178 on the yoke 160 are preferably disposed to one lateral side of the longitudinal axis

116 while two additional stopping surfaces 177" and 178' are disposed to an opposed lateral side

of the axis 116.

[06075] As shown in FIG. 10, the four co-planar forward-facing stop surfaces 177, 177" and 178,
178' on the yoke 160 are disposed at a predetermined distance D2 from the front stops 123 on
the draft sill 114. During draft travel, the co-planar forward-facing stop surtaces 177, 177" and
178, 178'on the yoke 160 will positively contact the forward stops 123 on the draft sill 114
thereby limiting draft travel while maximizing buff travel and limiting total combined travel of
the energy absorption coupling system 120 while furthermore preventing inadvertent separation
of the railcars and unwarranted braking and/or separation of the air hoses 17 (FIG. 1).

[0076] FIGS. 10 and 12 show the second embodiment of the energy absorption/coupling system
120 in a substantially neutral position. FIGS. 15 and 16 show the second embodiment of the
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energy absorption/coupling system 120 1n a full buff position. In the embodiment shown in FIG.
15 and 16, the rear stops 123’ on the centersill 114 maintain the yoke 160 in generally the same
position as the yoke 160 was disposed when the energy absorption/coupling system 120 is
disposed 1n a neutral position. That is, and when the absorption/coupling system 120 is in a full
butti position, the four co-planar forward facing stopping surfaces 177, 177' and 178, 178’ on the
stops 174, 174" and 176, 176, respectively, extend at least the predetermined distance D1 from
the front stop members 123 on the centersill 114.

[06077] In the full buff position of the second embodiment of the energy absorption/coupling
system 120, the first and second cushioning assemblies 180 and 180', respectively, have been
axially compressed by the coupler shank portion 154 having been forcibly moved to the right, as
shown 1n FIGS. 15 and 16. In the illustrated embodiment, the first and second cushioning
assemblies 180 and 180, respectively, are configured and designed to allow about 6.5 inches of
combined axial compression.

[0078] In the illustrated embodiment shown in FIGS. 15 and 16, and as a resulit of the coupler
shank portion 154 moving to the right, the first follower 168 presses against the draft gear
assembly 180 whereby causing the wedge member 190 (FIG. 10) of draft gear assembly 180 to
linearly retract into the housing 182. Because they are arranged in series relative to each other,
and as a result of the coupler shank portion 154 moving to the right as shown 1n FIGS. 15 and
16, draft gear assembly 181 likewise presses against the wedge member 190 of draft gear
assembly 181", as through the rear or second follower 168', whereby causing the wedge member
190 (FIG. 10) of draft gear assembly 181’ to linearly retract into the housing 182 of draft gear
assembly 181'. The linear retraction of the wedge members 190 of the draft gear assemblies
181, 181’ is resisted by the friction clutch assembly 192 and spring assembly 194 of each draft
gear assembly 181, 181" assembly. The linear retraction of the wedge members 190 (FIG. 10)
into the housing 182 of each draft gear assembly 181, 181' continues until the coupler followers
168 and 168' abut against and engage with the respective draft gear housing 182 and, thereafter,
impact forces are transferred to the stops 123'. Ultimately, during a buff operation of the second
embodiment of the energy absorption/coupling system 120, the rear end 184 of the second draft
gear assembly 181 engages with and transfers the buft forces of the coupler 150 to the draft gear
sill 114.

[0079] FIGS. 17 and 18 show the second embodiment of the energy absorption/coupling system
120 in a full draft position as allowed by the absorption/coupling system design. In the full draft
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position, and 1n the embodiment illustrated by way of example in FIGS. 17 and 18, the yoke 160
is drawn to the left under the influence of the coupler 150 and away from the rear stops 123",

As the yoke 160 1s drawn to the left under the influence of the coupler 150, the cushioning
assemblies 180, 180" axially compress. In the illustrated embodiment of the cushioning
assemblies 180, 180', the spring assemblies 194 of each draft gear assembly 181 are permitted to
axially expand from the compressed position they were disposed when in the full buff position
(FIGS. 15 and 16). As such, the free end 191 of the wedge member 190 of each draft gear
assembly 181 and 181" axially projects beyond the respective draft gear housing 192 and
resiliently presses against the respective follower 168, 168'.

[0080] In the full draft position of the energy absorption/coupling system 120, and after the
distance D2 is collapsed by movement of the yoke 160 to the left in FIGS. 17 and 18, the
multiple co-planar forward-facing stopping surfaces 177, 177" and 178, 178" on the stop
members 174, 174' and 176. 176' engage with the confronting surface on the front stops 123
whereby halting further movement of the yoke 160 toward the left. In the embodiment shown
by way of example in FIGS. 17 and 18, the multiple co-planar forward-facing stopping surfaces
177, 177 and 178, 178' defined by the stop members 174, 174' and 176, 176' allow the second
embodiment of the energy absorption/coupling system 120 to travel about 3.5 inches from the
neutral position to a full draft position. By halting further movements of the yoke 160, the stop
members 174, 174" and 176, 176" ensure against over extension of the cushioning assemblies
180, 180" and limit draft travel while maximizing buff travel and limit total combined travel of
the energy absorption coupling system 120 while furthermore preventing inadvertent separation
of the railcars and unwarranted braking and/or separation of the air hoses 17 (FIG. 1).

[0081] In this second embodiment, the energy absorption/coupling system 120 will have a
combined travel in both buff and draft directions of about 10.0 inches. It should be readily
appreciated from the above disclosure, however, the travel of the yoke 160 during the draft
operation of the energy absorption/coupling system 120 can be modified to change the combined
travel in both buff and draft directions to less than 10.0 inches simply by relocating the multiple
co-planar inboard-facing stopping surfaces 177, 177" and 178, 178' defined by the stop members
174, 174" and 176, 176" from that disclosed to allow the energy absorption/coupling system 120
to travel a total of less than 10.0 inches by limiting draft travel without detracting or departing

from the true spirt and novel concept of this invention disclosure.

[0082] From the foregoing, it will be observed that numerous modifications and variations can
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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 exemplifications which are not intended to limit the disclosure to the specific
embodiments 1llustrated. Rather, this disclosure is intended to cover by the appended claims all

such modifications and variations as fall within the spirit and scope of the claims.
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WHAT IS CLAIMED IS:
1. A railcar energy absorption/coupling system comprising:

an axially elongated draft sill defining a pocket between front stops and rear stops on
said draft sill;

a coupler having a head portion and shank portion, with the head portion of said coupler
axially extending beyond said draft sill;

a cushioning assembly for absorbing and returning energy, with said cushioning
assembly being positioned in said pocket of said draft sill between said front and rear stops;

a yoke consisting of a back wall, a top wall joined to and axially extending from said
back wall toward a forward end of said cushioning assembly, and a bottom wall joined to and
axially extending from said back wall toward the forward end of said cushioning assembly, with
the back wall of said yoke being disposed to contact a rear end of cushioning assembly, and with

top and bottom walls of said yoke being operably coupled to the shank portion of said coupler

toward a forward end of said yoke;

a coupler follower positioned between a free end of the shank portion of said coupler and
a forward end of the cushioning assembly;

with the top and bottom walls of said yoke each defining stop members which extend in
opposed lateral directions from each other; and

wherein said energy absorption/coupling system has a neutral position, a full buff
position disposed a first predetermined distance from the neutral position, and full draft position
disposed a second predetermined distance from the neutral position, with the rear end of said
cushioning assembly being positioned against the rear stops on said draft sill when said energy
absorption/coupling system is in the buff position and with the stop members on said yoke being
positioned against said forward stops on said sill when the energy absorption/coupling system 1s

in the full draft position.

2. The railcar energy absorption/coupling system according to Claim 1,wherein the draft

pocket defined by said draft sill has a length of about 24.625 inches between confronting

surfaces on the front and rear stops.

3. The railcar energy absorption/coupling system according to Claim 1, wherein said
coupler follower includes a forward facing surface which is biased into contacting relation with

the front stops on said draft sill by said draft gear when the yoke is in the neutral position.
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4. The railcar energy absorption/coupling system according to Claim 1,wherein the first
predetermined distance traveled by said system is generally equal to or greater than the second

predetermined distance traveled by said system.

5. The railcar energy absorption/coupling system according to Claim 4,wherein said system

will have a total combined travel in both buff and draft directions of about 6.5 inches.

6. The railcar energy absorption/coupling system according to Claim 1,wherein the stop

members on said yoke prevent potential separation of said coupler from said draft sill.

7. The railcar energy absorption/coupling system according to Claim 1,wherein the stop

members are formed integral with the top and bottom walls on said yoke.

8. The railcar energy absorption/coupling system according to Claim 1,wherein said

cushioning assembly includes a railcar draft gear assembly including a walled housing.

9. The railcar energy absorption/coupling system according to Claim 8,wherein the walled

housing of said draft gear assembly has a closed end and an open end.

10. A railcar energy absorption/coupling system comprising:

an axially elongated draft sill defining a draft pocket between front stops and rear stops
on said draft sill;

a coupler having a head portion and shank portion, with the head portion of said coupler
axially extending beyond said draft sill;

a first cushioning assembly arranged in said draft pocket of said draft sill for absorbing
and returning energy imparted thereto,

a second cushioning assembly arranged in said draft pocket of said draft sill in axially
aligned relation with said first cushioning assembly for absorbing and returning energy imparted

thereto;

a yoke consisting of a back wall, a top wall joined to and axially extending from said
back wall toward a forward end of said first cushioning assembly, and a bottom wall joined to

and axially extending from said back wall toward the forward end of said first cushioning
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assembly, with the back wall of said yoke being disposed to contact a rear end of said second
cushioning assembly, and with the top and bottom walls of said yoke being operably coupled to
the shank portion of said. coupler toward a forward end of said yoke;

a front coupler follower positioned between a free end of the shank portion of said
coupler and a forward end of the first cushioning assembly;

a rear follower disposed between the rear end of the first cushioning assembly and a
forward end of the second cushioning assembly;

with the top and bottom walls of said yoke each defining stop members which extend in
opposed lateral directions from each other; and '

wherein said energy absorption/coupling system has a neutral position, a tull buff
position disposed a predetermined distance from the neutral position, and full draft position
disposed a predetermined distance from the neutral position, with the rear end of said second
cushioning assembly being positioned against the rear stops on said draft sill when said energy
absorption/coupling system is in the buftf position and with the stop members on said yoke being
positioned against said front stops when the energy absorption/coupling system 1s in the full

draft position.

11.  The railcar energy absorption/coupling system according to Claim 10,wherein the draft
pocket defined by said draft sill has a length of about 49.25 inches between confronting surfaces

on the front and rear stops.

12.  The railcar energy absorption/coupling system according to Claim 10, wherein said
front coupler follower includes a forward facing surface which 1s biased into contacting relation
with the front stops on said draft sill when the energy absorption/coupling system 1s 1n the

neutral position.

13.  The railcar energy absorption/coupling system according to Claim 10, wherein said

system has a total combined travel in both buff and draft directions of about 10.0 inches.

14.  The railcar energy absorption/coupling system according to Claim 10,wherein the stop

members on said yoke prevent potential separation of said coupler from said dratt sill.

15.  The railcar energy absorption/coupling system according to Claim 10, wherein said

23-
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first cushioning assembly includes a draft gear assembly including a walled housing.
16.  The railcar energy absorption/coupling system according to Claim 15, wherein the

walled

housing of said draft gear assembly has a closed end and an open end.

17.  The railcar energy absorption/coupling system according to Claim 10, wherein said

second cushioning assembly includes a draft gear assembly including a walled housing.
18.  The railcar energy absorption/coupling system according to Claim 17, wherein the

walled

housing of said draft gear assembly has a closed end and an open end.

4.
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