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1

STEEL END STRUCTURE FOR ALUMINUM
RAILCAR

FIELD OF INVENTION

The invention relates to aluminum railcar construc-
tion and, more specifically, to an all-steel end structure
for a railcar having an aluminum body portion.

BACKGROUND OF THE INVENTION AND

TECHNICAL PROBLEMS POSED BY THE
PRIOR ART

The design of aluminum railcars within the fatigue
strength of welded aluminum has been a great challenge
to railcar designers. It is highly desirable to use alumi-
num in areas for product containment, where corrosion
protection is needed and to reduce the weight of the
railcar, and to use higher strength steel in critical areas
for sustaining coupler and vertical lading loads.

Railcars having aluminum body portions comprising
side sheets, a top sheet and end sheets made from alumi-
num are well-known in the ert. Some of such railcars
utilize an expensive full-length stee! center sill under-
frame arrangement, while others utilize steel/aluminum
stub sill underframes. In the latter instance there are two
primary approaches. One uses all-aluminum compo-
nents, including the stub sill. The steel striker and rear
draft Iugs that accommodate the draft system are usu-
ally connected to the aluminum stub sill by means of
two-piece fasteners. The other approach employs steel
stub sills and bolsters that are fastened to aluminum
shear plates and aluminum end stiffeners that are
welded to the end sheets.

The prior art aluminum raiicar designs are expensive
to build and costly to maintain because of the high
quality demanded and the use of complicated structural
arrangements necessary to avoid high stresses at the
welded aluminum areas. Accordingly, there is a need
for a simple and more cost-effective aluminum railcar
design. More specifically, there is a need for an im-
proved connection arrangement for connecting an all-
steel end structure to an aluminum railcar body.

SUMMARY OF THE INVENTION

An aluminum railcar is provided that utilizes high-
strength steel in critical areas for sustaining coupler and
vertical loads and aluminum for product containment
where corrosion protection is needed. The invention
utilizes a fabricated zll-steel end structure comprising a
shear plate, stub sill, body bolsters and end stiffener
members. The end structure is connected to the alumi-
num car body primarily at two locations; namely, the
side sills to the shear plates and the end stiffener mem-
bers to the end and side sheets of the aluminum car
body. The end stiffener members allow the stub sill and
the aluminum car body to work in unison with the shear
plate and bolsters in sustaining loads.

In accordance with a preferred embodiment of the
invention, & covered hopper railcar is disclosed having
an aluminum body portion comprising aluminum side,
top and end sheets. A side sill is secured to the lower
marginal portion of each of the side sheets extending
lengthwise of the car and to the shear plate. The end
structure assembly includes a steel center stub sill as-
sembly, a steel shear plate, steel body bolsters, and a
pair of spaced-apart steet end siiffener members. The
center stub sill assembly is located generzlly on the
longitudinal centerline of the car body and the body
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2
bolsters extend transversely of the car body intermedi-
ate the outer end of the center stub sill assembly and the
ends of the side sills.
The shear plate is supported on and attached to the

‘body bolsters and the center stub sill. The side sills are

secured to the upper surface of the shear plate by fasten-
ers passing therethrough. A pair of spaced-apart end
stiffener members extends betwesn and is secured at
their bottom ends to the upper surface of the shear plate
and at their top ends to the end shest and side sheets.
The end stiffener members are preferably secured at
their intermediate portions to the end sheet. The end
stiffener members extend downwardly and inwardly
from the upper portion of the side sheets towards a
portion of the shear plate above the center stub sill
assembly and have a depth that increases from the top
toward the bottom thereof.

In accordance with a unique feature of the invention,
the top portion of the end stiffener members is secured
to aluminum connector plates, that are secured to the
end sheet and a side sheet, by fasteners passing there-
through. The intermediate portion of the end stiffener
members is preferably fastened to an aluminum bracket
which in turn is secured to the erd sheet. The aluminum
side sills, end sheets and side sheets are reinforced with
aluminum stiffeners, pads and gussets.

The foregoing end structure construction and con-
nections provide the necessary strength and minimize
the forces exerted on the welded aluminum components
in the car body, while at the same time facilitating the
fabrication of both the end structures and the aluminum
car body.

BRIEF DESCRIFTION OF THE DRAWINGS

In the accompanying drawings forming part of the
specification, in which like numerels are employed to
designate like parts throughout the same,

FIG. 1 is a side elevational view of an end portion of
an aluminum railcar having an end structare in accor-
dance with the invention, with certain parts removed
for clarity;

FIG. 2 is a top plan view of the railcar shown in FIG.
1; .

FIG. 3 is an enlarged end view of the railcar shown in
FIG. 1; '

FIG. 4is a cross-sectional view taken generaily along
the plane 4—4 in FIG. 3;

FIG, 5 is an enlarged cross-sectional view taken gen-
erally along the plane 5—S5 in FIG. 3;

FIG. 6 is an enlarged cross-sectional view taken gen-
erally along the plane 6—6 in FIG. 3;

FIG. 7 is an enlarged cross-sectional view taken
along the plane 7—7 in FIG. 3; and

FIG. 8 is an enlarged cross-sectional view taken
through the center stub sill assembly.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

While this invention is susceptible of embediment in
many different forms, the description of this invention
and the accompanying drawings disclose only one spe-
cifie form as an example of the use of the invention. The
invention is not intended to be limited to the embodi-
ment so described, and the scope of the invention will
be pointed out in the appended claims.

Some of the figures illustrating the preferred embodi-
ment of the apparatus show structural details and me-
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3
chanical elements that will be recognized by one skilled
in the art. However, the detailed descriptions of some of
these elements are not necessary to an understanding of
the invention and, accordingly, are not herein pres-
ented.,

Referring to F1GS. 1-4, an end portion of a center
stub sill covered hopper railcar 10 is shown with var-
ous components thereof, such as wheel trucks, removed
for clarity. Railcar 10 includes a conventional body
portion 12, defining hoppers 14 therein, having an end
structural assembly 16 of the present invention at either
end of the car. Only one such end structure assembly 16
is shown since the end structure is identical at each end
of the car.

Car body portion 12 includes side sheets 18 and 20,
top sheet 22, end sheets 24 and end slope sheets 26, Side
sheets 18 and 20 and top sheet 22 extend outwardly
beyond the end sheets 24. Sheets 18, 20, 22 and 24 are of
aluminum construction and are attached t¢ one another
in a well-known manner so as to define body portion 12.
Aluminum side sills 28 are attached to the lower mar-
ginal portions of the respective side sheets 18 and 20,
with the sills extending substantially the entire length of
the side sheets and beyond the outer edges thereof,

In accordance with the present invention, end struc-
ture assembly 16 of the present invention is attached to
the aluminum body portion 12 in a manner that sustains
the coupler and vertical lading loads and provides effec-
tive stress transfer paths to the aluminum car body. End
structure assembly 16 is essentially a fabricated all-steel
construction comprising a shear plate 30, a center stub
sill 32, body bolsters 34, and end stiffener members 36.

Body bolsters 34 are rigidly secured to the bottom of
the side sills 28 and to center stub sill 32 50 as to support
one end of the car body 12 on trucks (not shown) in a
well-known manner. A shear plate 30 extends between
and is rigidly attached to the upper surfaces of the body
bolsters 34 and the upper surface of the ceater stub sill
32, The lower surfaces of the side sills 28 are fastened to
the upper surface of the shear plate 30 by two-piece
fasteners extending therethrough. Sbear plate 30 ex-
tends from a point cutward of end slope sheet 26 to a
short distance from the onter end of center stub sill 32,
as best seen in FIG. 4. Shear plate 30, side sills 28, and
center stub sill 32 extend outwardly beyond the end
sheet 24. Body bolsters 34 are generally in transverse
glignment with the end sheet 24.

A pair of spaced-apart end stiffener members 36 ex-
tends between and is secured to the uppet surface of
shear plate 30 and to the end sheet 24 and a respective
side sheet 18 and 20.. Referring to FIGS, 3-6, end stiff-
ener member 36 is preferably a channel-shaped member
defined by side portions 38 and 39 and a web portion 40.
As best seen in FIG. 5, web portion 40 is located per-
pendicular to end sheet 24 and has a depth that increases
from the top toward the bottom thereof, as best seen in
FIG. 4. Side portion 38 extends substantially parallel to
end sheet 24 and is spaced a short distance therefrom.
End stiffener members 36 are positioned 50 a5 to extend
downwardly and inwardly from the upper portion of
the corresponding side sheet 18 or 20 towards a portion
of the shear plate 30 above the center stub sill 32, such
that the lower end of web portion 40 is generally in
alignment with the side walls 31 of center stub sill 32, as
best seen in FIG. 8.

In accordance with the present invention, the steel
end stiffener members 36 are connected to the alumi-
num bedy 12 by means of two-piece fasteners. The top
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portion of the end stiffener members 36 is secured to the
end sheet and the adjacent side sheet and the intermedi-
ate portion of the end stiffener members 36 is preferably
secured to the end sheet.

Referring to FIGS. 6 and 7, the upper portion of the
web portion 44 of the end stiffener members 36 is at-
tached to an aluminum connector piate 42, which plate
in turn is welded to end plate 24 and an aluminum plate
44 welded to end sheet 24 and a respective side sheet 18
and 20, Web portion 40 is attached to connector plate 42
by a plurality of two-piece fasteners, such as nut and
bolt assemblies 50 passing therethrough, as best seen in
F1G. 6. A stecl plate 46 is welded across the upper
portions of side portions 38 and 39 of end stiffener mem-
bers 36 at the outer edge of side portion 38 in facing
relationship and spaced from web portion 40. Plate 46 is
attached t0 an aluminum connector plate 48, which
connector plate in turn is welded to end sheet 24 and
plate 44. Plate 46 is attached to connector plate 48 by a
plurality of two-piece fasteners, such as nut and bolt
assemblies 52. Referring to FIG. 7, a steel plate 53 is
welded between the uppermost portions of side portions
33 and 39 and web portion 40.

Referring to FIGS. 3, 4 and §, the intermediate por-
tion of the end stiffener members is preferably attached
to end sheet 24 through an aluminum angle member 54.
Angle member 54 cxtends from the lower edge of con-
nector plate 42 to the Jower edge of end sheet 24 and is
oriented generally parzllel to web portion 40. Angle
member 54 is defined by a leg portion 86 in facing
contact with end sheet 24 and welded thereto and a leg
portion 58 extending generally perpendicular to end
shect 24 and parallel to web portion 40, The intermedi-
ate portion of web portion 40 is attached to leg portion
58 along the entire length thereof by a plurality of
spaced-apart two-piece fasteners, such as huckbolts 60,
passing therethrough, as best seen in FIG. 5.

The lower end of end stiffener member 36 is welded
to the upper surface of shear plate 30 such that the web
portion thereof i§ substantially in vertical alignment
with the side walls 31 of stub sill 32, as best seen in FIG.
8.

An atominum channel stiffener member 62 preferably
extends between the intermediate portions of end stiff-
ener members 36 and is welded to end plate 24 and the
angle members 34. A substantially horizontal steel rein-
forcing angle member 64 preferably extends between
and is welded to the web portions 40 of the end stiffencr
members adjacent the lJower ends of angle members 54.
The end slope sheets 26 are preferably reinforced by
aluminum channel stiffener members 66 welded thereto
and extending downwardly and outwardly from a point
adjacent the intersection between the end stiffener
members 36 and the upper edge of end slope sheet 26
towards the lower outer edge of sheet 26 at horizontal
aluminum channel stiffener member 68.

-A trapezoidal-shaped plate 70 extends between and is
welded to the lower portions of the side portions 39 of
stiffener members 36. A trapezoidal-shaped plate 72
extends between and is welded to the lower portions of
the side portions 38 of stiffener members 36. An end
stiffener support assembly 72 is preferably provided to
provide further support at the intersection between the
end stiffener member 36 and the shear plate 30, as best
seen in FIGS. 2 and 4.

It will be appreciated by those skilled in the art that
the all-steel end structure 16, and the connection thereof
to an aluminum railcar body, in accordance with the
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teachings of the invention, results in the utilization of
high-strength steel in critical areas for sustaining cou-
pler and vertical Jading loads and aluminum for product
containment where corrosion protection is needed.
From the foregoing, it can be seen that there has been
provided an aluminum railcar having an end structure
that provides the necessary strength and minimizes the
forces exerted or the welded aluminum components in
the car body.

It will be readily observed from the foregoing de-
tailed description of the invention and from the illus-
trated embodiment thereof that numerous variations
and modifications may be effected without departing
from the true spirit and scope of the novel concepts or
principles of the invention.

What is claimed is:

1. In a railcar having an aluminum body portion com-
prising eluminum side sheets and aluminum end shests,
and a side sill secured to a lower marginal portion of
each of said side sheets arnid extending lengthwise of the
car; an improved steel end structure assembly con-
nected to sald aluminum body portion, comprising: a
steel center stub sill assembly located generally on the
longitudinal centerline of the body portion, steel body
bolsters extending transversely of said body portion
intermediate an outer end of said center stub sill assem-
bly and the ends of said side sills; a steel shear plate
supported on and attached to said body bolsters and said
center stub sill; a pair of spaced-apart steel end stiffener
members extending between and secured to the upper
surface of said shear plate and to said end sheet and said
side sheets; said end stiffener members having a depth
that increases from the top toward the bottom thereof;
said end stiffener members extending downwardly and
inwardly from an upper portion of said side sheets
towards a portion of said shear plate above said center
stub sill assembly; said end stiffener members being
secured at a top portion thereof to g first aluminum
connector plate that is secured to said end sheet and said
side sheet; said end stiffener members being secured at
an intermediate portion thereof to an aluminum bracket
member secured to said end sheet; and said bracket
member being an elongated angle bracket member hav-
ing a first leg portion in contact with and secured to said
end sheet and 2 second leg portion in contact with and
secured to said intermediate portion of said stiffener
member.

2. The invention as defined in claim 1 wherein said
second leg portion is substantially perpendicular to said
end sheet and is bolted to said stiffener member.

3. The invention as defired in cleim 1 wherein said
end stiffener member is a channel-shaped member hav-
ing a web portion orieated generally perpendicular to
said end sheet and said second leg portion is secured to
said web portion by a plurality of two-piece fastener
means extending therethrough.

4. The invention as defined in claim 1 wherein a
lower portion of said end stiffener member is welded to
said shear plate.

5. The invention as defined in claim I wherein said
end stiffener member is a channel-shaped member hav-
ing a web portion, said web portion having a bottom
end generally in vertical alignment with said center stub
sill assembly.

6. The invention as defined in claim I wherein a plate
member extends between and is secured to lower end
portions of said end stiffener members.
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7. The invention as defined in claim 1 wherein a chan-
nel-shaped aluminum stiffener member is secured to said
end sheet and extends between said intermediate por-
tions of said end stiffener members.

8. The invention a5 defined in claim 1 wherein said
end stiffener member is a channel member having a web
portion and a pair of spaced-apart side portions and said
first connector plate is secured to said web portion by
two-piece fastener means passing therethrough,

9. The invention as defined in claim 8 wherein said
side portions have a steel plate extending therebetween
and secured to the upper portious thereof,

10. The invention as defined in claim 9 wherein said
steel plate is secured to a second aluminum connector
plate by two-piece fastener means extending there-
through, and said second connector plate being secured -
to said end sheet and said side sheet.

11. The invention as defined in claim 10 wherein the
upper edges of said first connector plate and said second
connector plate are welded to a plate that is welded to
said end sheet and said side sheet.

12. In a covered railway hopper car having an alumi-
num body portion defined by side sheets, a top sheet,
and end sheets, & plurality of hoppers spaced at intervals
along the length of the car including an end hopper at
each end having an end hopper slope sheet extending
downwardly and inwardly from a lower portion of one
of said end sheets, and side sills secured to a lower
marginal portion of each of said side sheets and extend-
ing lengthwise of the car; an improved steel end struc-
ture connected to said aluminum body portion, com-
prising: a steel center stub sill assembly located gener-
ally on the Jongitudinal centerline of the body portion;
steel body bolsters extending transversely of said body
portion intermediate an outer end of said center stub sill
assembly and the ends of said side sills; & steel shear
plate extending between and attached to an upper por-
tion of said body bolsters; a pair of spaced-apart steel
end stiffener members extending between and secured
to an upper surface of said shear plate and to said end
sheet and said side sheets; said end stiffener members
having a depth that increases from the top towards the
bottom thereof; said end stiffener members extending
downwardly and inwardly from an upper portion of
said side sheets towards & portion of said shear plate
above said center stub sill assembly; said end stiffener
members being secured at a top portion thereof to a first
aluminum connector plate that is secured to said end
sheet and said side sheet; said end stiffener members
being secured at an intermediate portion thereof to an
aluminum bracket member secured to said end sheet;
and said bracket member being an elongated angle
bracket member having a first leg portion in contact
with and secured to said end sheet and a second leg
portion in contact with and secured to said intermediate

. portion of said stiffener member.

65

13. The invention as defined in claim 12 wherein said
top portion of said exnd stiffener member is secured to
said first aluminum connector plate by two-piece fas-
tener members extending therethrough.

14. The invention as defined in claim 13 wherein said
end stiffener member is a channel member having a web
portinn extending between & pair of spaced-apart side
portions, seid web portion extending perpendicular to
said end sheet.

15. The invention as defined in claim 14 wherein said
web portion is secured to said first connector plates by
two-piece fastener means passing therethrough.
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16. The invention as defined in claim 15 wherein said
side portions have a steel plate extending therebetween
and secured to the upper portions thereof, said steel
plate being secured to 2 second aluminum connector
plate by two-picce fastener means extending there-
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8
through, and said second connector piate being secured
to said end sheet and said side sheet.
17. The invention as defined in claim 10 wherein the
upper edges of said first connector plate and said second
connector plate are welded to plate that is welded to

said end sheet and said side sheet.
. . » » -

FreightCar America, Ex. 1006
IPR Petition - USP 8,166,892



Exhibit 6

IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 600



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 601



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 602



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 603



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 604



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 605



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 606



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 607



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 608



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 609



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 610



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 611



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 612



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 613



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 614



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 615



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 616



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 617



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 618



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 619



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 620



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 621



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 622



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 623



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 624



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 625



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 626



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 627



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 628



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 629



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 630



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 631



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 632



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 633



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 634



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 635



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 636



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 637



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 638



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 639



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 640



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 641



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 642



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 643



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 644



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 645



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 646



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 647



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 648



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 649



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 650



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 651



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 652



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 653



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 654



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 655



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 656



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 657



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 658



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 659



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 660



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 661



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 662



Exhibit 7

IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 663



'C. A LINDSTROM AND J. F. STREIB.'
DUMP CAR GONSTRUCTION,
APPLIGATIOR FILED IUNES, 1915,

1,321,928.

Patented Nov. 18, 1910.

% SHEETS—SHEET 1.

\
L)
R
Y. ) af ‘ ! |
:28 % L LA ER EXHIBIT
-g ® o © c7
B (] o 1 .
o g g p) f'/ .
n b o M ,. }
\% ] > W o
O& BO
> e oo
g ) :o e:
e ® No. s ® %o
- o S\sp'g g
- o o|e O
bo 0.0 0 0 Olp o
b} . ojo
« % ) )
% oo
oo 0.6 o o®_) o .
' alo ‘N.
| > & -1y .
o oo E
Mleo o o o o o
Y. ofo
.Y . o ®1 o
4 "% ‘oo —
LI® o 0 0 0 o olo o
& : o olo o
“ ’ on{ o e [3- .g
- e -
B {;‘ %o ol o | og
: E <] o
¥ SRR
QQ- . [+
i-] [
& [
& . =
w ] ) L] o)
SIS
S R |
ts N
W*ﬂ«e—e—e—q}@; Doons
) ‘ } -
Sy (Zantlr Z- ideZitme,
Witnesoes ) ) o Sl
bt : -
‘ M- hiabe
Coran anas Gt
- ﬂﬂ.‘ww.ug'
i

IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 664

FreightCar America, Ex. 1005
IPR Petition - USP 8,166,892



IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited

Page 665

C. A LINDSTRGM AND 1. F: STREIB,

DUMP CAR CONSTRUCTION,
APPLICATION FILED JUNE 9, 1813,

Patented Nov, 18, 1919,

1,321,928.
) - 9 GHEETS—GHEET 2.
N
‘ _ '\? A0 Q/ "\
g . "(“
\ &\ .3\ % ‘b ' /
- 2 " T ;co \'-..__/
] R a g E . o
15 ‘“ H Q.'
R Nasya Jan
.\ ‘Q\f () n_' ] .BA ; \ﬁ' < ll ‘;;:o
LU \\\\b\. g —/.——' .\-
ey |8y 5 N\
o R 9, h SN
i & t i i :
5T -~ \{ ¥ 3. i ;\& ]
a' ‘;* ,_._'v 2 () . x /
R R .
.
_aL 1Y i . .- - ,
oy °) o :+. ! \
)| & s 9
i a ¥ T 3 h i T
' I |
° B )
AL G
'y : i @ : w & 3 II % \:3 o
. -4 ! .
) Bl AL ol # .Q\
i | SR
i % ?5”‘ 4
o ] - R R
> b RE: Fyta .
i ol % ;?..—-— 3 J/t:_ 1 b
¥ . : g o :;wa g»‘—-\‘
8 o -g\ P : -g , - /?’h . \
T N ""’ o a2
o! p %’6’ t‘? ; by - ‘L| A : &
| A 9 ! A
ui o m 3 8 N /"
7 .‘.';J‘]' —
I s a‘{ - ) [-1-]
| AR & 9 fel
§ 1- A /\;\% R : | 3 W‘Wt
R o) o - L — | Ligh o
; o - - — ‘{ 2\ S L \ %4&,@;&&/,;‘. o
%umneo ) }) ‘\18 &Gw \\aﬂrﬂ- . \ %JW
Fokeppths, % Y BVVUL | %%_/! /
Z ,‘,,//-%ﬁmﬂ/eﬁ_ \ : s

D —

FreightCar America, Ex. 1005
IPR Petition - USP 8,166,892



C. A, LINDSTHOM AND.J, F, STREIB.

DUMP GAR GONSTRUGTON.
APPLICATION FILED JUNE B, 1815,

1,321,928. - . . Patented Nov. 18, 1919,

9 SHEETS—SHEET 3:

s s
rE-l o
24N °
’g/ of - o ;
Y A 5 L
' [.) a
g,l kN T 4 gt ﬁ
R SRR I F R :
‘ ] . - J
R = j—s'h—a—"’-—s'?:'i‘-’fr?ééa_-_n_z_g.,sy.&- 3
RN e g AR ou_e P:I 33 3
- B5) Tt Yy
h} s o @3\ ,/(é/@e r'Y '\""m "’1' ol 4
L B a Sl -~~da ol .
' a)’ 3 :°_L£_%§?eog:i_g'a\e\w LR "ﬁm
8 = i oo
Tay S - °_, LY ‘g\o\.\-&-g = "3“ .
X | > i o N - = N
1 ' L o~z g ik Q
8-b| ety : VE Ny R R
. a = TSV 1 Y
N 3R89 o o 8 8 RE R
3 IR (EH LGN 3
= T o 18 Ho[ |l F\o o_\_o 3 ;::5..___
or}lo \ % Rk g::)
(P wine ¥ Y & P a3
o||io %‘ﬂu P o
[, T (R N . L:#!a (\3
n- of | 10 T i T~ S
o 4 4 Q o B — .
. & Aol o Hhs ¥ g . b @ J
s ’
A
3
. 1
N5y - g

o

IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057 ) ]
FreightCar America Inc. v. National Steel Car Limited -3- FreightCar America, Ex. 1005

Page 666 IPR Petition - USP 8,166,892



€. A LINDSTRGM AND J. F. STREIB.
DUMP CAR CONSTRUCTION,
APPLICATION FILED (UNE 9,1915.

: P_atenteﬂ-Nov.- 18, 1919.

1' ! ) . '9 SHEETS—SHEET 4.
38 39
s\ 1
bt 5
@
e 20
F6 %3
Ad— I
235
L _z6
i
22
N
2a 59
/ 88
ried
6 w7 )ﬂ
! .
’? 5 -
73 i 27[6 68\6‘6\-
-&5 =]
2 NS

5
ﬁj- 14, |\5‘;3 ) - Jasventor
- - 129.13. Zorts #. Ludiiz,

" AWibneoses . . _ : .
Bk & Mt . .ﬂé;,,é |

- atfomwg

IPRZOZS—W, A O RS Ear‘tlmi!ed Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited -4- FreightCar America, Ex. 1005
Page 667 IPR Petition - USP 8,166,892



“C. A. LINDSTROM. ARD 1. F, STREIB,

1,321,928,

. DUMP-GAR GONSTRUCTION.
ARPLICATION EILED JUNE 9, (815,

: I’afenteﬂ Nov;-‘]S',' 1919

9 LHEETS--SHEET 5.

38 39 30
6.\ A /
i '//:J ¢ ) o f
Y 5 )
a

. el o o ko
<] )
G . 20 -]
oy e

I )
o @ o
’ <;l -1
- N o ol

e O" - ,r
le3 \ﬂ', Qi

@

. {°
=y i T
] le]
o al-
@ o]

K . <
v (] =

o &2 Ao ;
e o 0 o of @
=3 olo
o @l
I

Ritncoses

 Foe B E

Bt

L\
ks

IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 668

FreightCar America, Ex. 1005
IPR Petition - USP 8,166,892



C.A LINDSTROM AND J..F. STREIB.
" DUMP-CAR.CONSTRUGTION. -
APPLICATION “FILED JUNE, 1915,

Patented Nov. 18; 1919,

1 :321:928' | 9 SHEETS--SHEET b.

72

.78

vl

20 36

Fe

ST 30

Snvion
Wi tmeoscs : | | : Choclls ﬂo’f%
Gonunte 8. Fellw o E -./é:&"‘ P

IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057 . .
FreightCar America Inc. v. National Steel Car Limited -6- FrelghtCar America, Ex. 1005

Page 669 IPR Petition - USP 8,166,892



© €. A LINDSTRGM AND & F. STREIB. -

" DUMP CAR CONSTAUCTION,
AE‘PLICATIQN FILED JUKE 9, 1915,

Patonted Nov, 18, 1919.

1,321,928, .
- ) . - . BSHEE'I:S_—SH.EET I.
o3 < i C
R FPOFTENT .
A e’ Ko
‘/’. -
‘ & Oz
‘ 8 ‘
) : :
% - X -
lq.
£ PN .
. g A7 O
s N
% | b 7 .
AR
. ‘.
)
) \\\\‘ A\
L
. BN
Q 0 %.\\\l A
% ’ ‘\}\ Y - .
: RN 9 .
VIS A R
% ' % ~
R LIRS~ AN N O
NI 0 W
F Y petmd
T 3 "
%_\1- rI Ll . \’
, o @
§ gt g 3
o & :
8~ 3 0 9
o 0 of /o
W AL f-— . 4 % Srventor
A 3 8 8N /0) Wplitud dduditi,
- _ L . y
o At i %JW
s st Lo 4 e
: ﬂbl’omdm#
IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057 ) )
FreightCar America Inc. v. National Steel Car Limited -7- FreightCar America, Ex. 1005

Page 670

IPR Petition - USP 8,166,892



1,321,928,

-G, AT LINDSTROM. AND J, F; STREIB.

DUMP CAR CONSTRUCTION.

. APPLICATION FILED JUNES, 1515, .

Patented Yov. 18, 1“19. _

-_::; 9 sanTs—-;um 5.

'°'5'1“ ‘

23

N

4r—L-'--___—--— .©
. 6 ..

s

oaoeooeo-ooo,eooo.o,ooq',

[ . [}

/_46 .

mz;d;gmw

P 0. .

d mmtto'b

mé?mu_

JW.‘
il

atIOb»mJ.., .

IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited -8-

Page 671

FreightCar America, Ex. 1005
IPR Petition - USP 8,166,892




G. A, LINDSTROM AND 1. F. STREIS,
© DUMP CAR GONSTRUGTION,
. APPLICATION FILED JUKE 8, 1915,

Patented Nov. 18, 1919. -

B‘SHEETS—SHEE.T'B.'

IPR2025-010486, 47 - National Steel Car Limited Exhibit 2057 ) )
FreightCar America Inc. v. National Steel Car Limited -9- FreightCar America, Ex. 1005

Page 672 IPR Petition - USP 8,166,892



'To'alﬂwharr&itﬁiéy,aaméo'h;" L
" Be'it known that we; CrarLEs Al Linp-’

"UNITED STATES PATENT OFFICE, -

CHARLES A LINDSTROM AND JOHN ‘F. STRELR, OF PITTRBURGH, PENNSYLVANIL,
ASSIGNORSTO PRESSED STEEL CAR, COMPANY, OF PITTSBURGH, PENNSYLVANIA, A

CORPORATION OF NEW JERSEY. -

| DUMP-CAR.CONSTRUOTION: .

1,321,928,

sTRiM and Joux P, Srrein, citizens of-the

United States, residing ot 138 Stratford -

Ave., Pittsburgh, and #7389 Taylor Ave.,

Avalon, respectively, in the county of Alle--

* . gheny and State of Pennsylvania, have in-

10

16

- dimensions of the car. D
Another object of ‘our invention is t0 pro-:
vide 2 dumping car having the floor plates .

20

25

- 30

35

40

4

50

vented certain new and useful .Improve-
menis in Dump-Car Construction, of which
the following is a specification.

“The present invention relates to improve--

ments in.dumping cars'and door gears there-

One of the objects of our invention 1s to

provide u dumping car having a large cubié

capacity within certain limiting over-all

so shaped and arranged as'to provide a large

.cubic capacity within certain limiting over-’
wll dimensions and facilitate the complete -

and .rapid discharge of the lading.

" Another object of our.invention is to pro-*
vide a‘center dumping ear having o single

. unobstructed discharpe opening with ineans - :
. view of one of ‘the sloping end floor plates -
‘taken on'the line 15—13 of Fig. 10,  ~ ° 80

whereby the lading will be preventéd from
falling on the rails. when Leing discharged.

Another object of our invention 13 to pro-'

vide means for bracing the inwardly E:o-
jecting: legs of the side sheet. top members
ngainst damage by falling inaterial when
the enr is being toaded, o1 from other causes.

Another object of our invention is to pro-
vide & dumping car having novel framings
at its sides and ends, which framings ure

rigidly connected topether amd which nre -

well adapted to.take care of the stiesses and
straing set up in the car. B

. Another object of our invention is to ]')_ro{

vide & damp car with an improved door- -
operating mechunigm of the types shown in’

the Lindstréin United Stutes Tefters Patent
Nos, 1,002,850, and 1,012,260, -

- With the abové and other objects in view
our invention resides in the construction; ar-
rangements and ¢ombinations of parts here-

“innfter deseribed and clnimed.

Referring now to the drawings in which
like reference characters refer to like parts
and in which Figure 1is o plan view of a car
constructed in accordance with the ‘inven:

 Specificatlon of Lotters Patént, -

-‘f’ateﬁted Nov.18;1919.

... . Ayplioation fled Jume 9, 1815 Serlal Wo, 33,007 .-

" tion, Fig.2 s o side elevational view. of the
“eary Fig, 8 is-a plan view of the car with

portions of -the gloping ehd and side foors 5%
und the entireside-sheets. removed; Fig. 4 -

"is an enlorged cross séctibnal view taken. on

the line 4—4 of Fig, 1; Fig. §'is an enlarged* -
cross sectional view taken on the line’5=5 of . -
Fig, 1; TFig. & is.an _enlarged Jongitudinal 60

- §ectional view of.a portion of the length of

the car taken on'the line 66 of Fig. 13 Fig.

‘T is an enlarged crosd sectional view -taken..
~on the line- 7T of Fig. 1, parts of the dis-
-charge.door operating mechanism. being re~ 06

nioved in order to more clearly -show the
relation of the various.compoient parts to .
ench other; Fig. 8 is an enlarged detail view:- - -

- ‘taken o the line 8—8 of Fig. 1; Fig. %isan
“enlarged detail -view of one of the safety 70

clutches; and Figs: 10, 11 and 12 are en-
lurged detail plan, part inside elevatjon-.

-and perspective views respectively of one of
ithe sloping end. Hooir sheets. - Fig. 18 is a
- cross sectional view of a poltion of a car .76

illnstrating modified forms of. construction] .

‘Fig. 14'1s a.sectional view-taken on the line

14—14 of Fig. 13, and Fig. 15.is a sectional

Referring now jn detail to the deawings
1, 1 indicate- the draft sills,.2, 2:the side
sillé; 8, 8 the bolsters and 4 the car body. .
Each of the bolsters 3 comprises members 5,
§ which members at their inner ends nre 85
gsecured to the draft sills 1,1 pnd at their '
puler ends. are secured-to-the side sills 2, 2.

““The side sills 2, 2 are preferably of channel

form and may extend fram end to end of the -

ar hody 4 - The side sills 2..2, draft sills 90 -
1,1 and bolster'3, at each end of.the car, ar¢ v
connected together by w.mpeniber- 6 ;which.is
preferably in the form: of a horizontally ex-
tending flat plate, thus -forming n strong )
and vigid end framing, To further strengthen 98 .
the end framing, a-member 7. is provided '
which extends transversely of the'car.. This

member 7 is preferably secured at its-ends’

. to the side sills 2,2 and intermediate its ends .
“to the draft sills 1, .1, and it .may also be

100
secured to the horizontal plate.6, ‘The draft -
sills 1, I extend beyond the member T and at :
their ends ave-provided with the ordinary -
striking plate 8-and-are braced by diagonal

IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited

Page 673

FreightCar America, Ex. 1005
[PR Petition - USP 8,166,892

-10-




FreightCar America Inc. v. National Steel Car Limited

Page 674

10
16

- 20

s - 1,321,028

members 9, 9.each of which hes one of its
ends secured to one of the draft sills, their
other ends baing sécured to the member of

plate 6. These sills 1, 1 are further -
-strengthened and briced by a member 10

which is preferably in the form of a flat
plate. - This member 10 may be & continua:
tion or part of the horizontal plate 6.

11, 11 -indiecste longitudinally extending
members which ‘ara preferably of channel

. form, having their webs 12, 12 disposed in a
-horizontsdl direction'and their flanges 13, 18

and 14,14 disposed downwardly in & verti:
cal direction. Each of these members ex-
tend preferably parallel with the side sills 2
and 15 seeured to-the framing at either end
of the car by rivets of other suitable means.
At _intervnls throughout their lenpth: each
of thesa members 11 is connected with one
of the side sills 2 by the tranaversely extend-
ing members 15 which are preferably of cast
meta] but .if. desired may be of pressed or
built up construction. At tho ends of the

- car snd et one side of the longitudinal cen-

-1

ter line thereof, plates 16 are proviced which
are preferably secured to the draft sills 1,

- side gills’ 2 and the transverse memher-16°,
_while on the opposite side of the longitudi-

30

nal center line, plates 17 are provided which
are secured to the draft sills 1, the longitudi-

nally extending member 11 and the trans-.

" -verse member 16% Bach of these plates 18

a5

and 17 atre strengthened by diagonal brace
members 18 which are preferably of Z form
hut which may be of any other sniteble form.
At-their inner edges each of thess plates 16
-and’ 17 are provided with Aanges: 19 which
nre secored to the sloping end floors, herein-

" -.after more fully .described.

40

45

50

The longitudinal members 11 and the side
sills 2, when connected in the manner just
described, provide n-composite or built up
side framing construction which is adnpted
not only to receive and transmit the buff-
ing and pulling strains to which the car is
subjected when in use, but also serves to re-

- tain the rigidity of the car agninst the vack-

ing strains to which ears of, this type are
subjected. :

The body 4 of the car is of substa_ntin.l](yi.

medified V-shape in longitudinal section an
comprises sloping end fleors 20, 20, and com-

j -bined side walls.and sloping floors 21, 21,

88

60

some times hefein referred to-as sloping
side. floors, whiich are. formed and connected
together in such—a manner 23 to permit of

"the free discharge of the lading through

the single central  unobstructed discharge
opening 22 which is defined by the lower
portions of such sloping end floors and com-
bined side walls and sloping floors, and it
will be observed that the longitudinal cen-

. tral portion of each end floor is V-shaped

T

in cross-section. This longitwdinal centrnl
portion is substantially open' and unob-

structed for its full length, in other words the
floor surface or load supporting surfuce of
each end floor is a V-shaped portion which
is clear and unobstructed for the full length
and breadth ‘of the floor. Becauss the
end floor, and 'particulurly the Jower end
thereof is am unobstrueted V-shape, viz., be-
cause the central discharge opening 22 is

.clear and open for its full length and

breadth and because it hns no obstructing
member extending aloug or ncross it, there
is enabled to Dbe realized a car which has
o larger capacity and which also permits
o freer discharge of the lading throngh the
single unobstiucted discharge opening 22
than would be realized if the floor construc-
tion were not made to embody the features
above referred to. _

Each of the combined side walls and slop-

.ing floors 21 mny be made from a single sheet

of metal, but for convenience in manufae-
ture they preferably’ comprise an wpper
side plato 23 and a lower or sloping floor
plate 24. The plate 23 is preferably flac
throughout its E&ng‘th and at each of ity
end ‘portions js conneccted. with one of ghe
posts 25 which may be secured to the side
gills 2. The lower or.sloping floor plate
24 is inclined downwardly and inwnrdly to-
ward the longitudinal center line of the
car and is provided with an upper Aange

.26 whieh is adapted to be secured to the

lower portion of the upper plate 23, and
is further provided with a lower fange 27
which may be secured to the Hange 14 of
the member 11, thus stiffening the lower por-
tion of the combined side wall and sloping
floor plate against bulging or buckling when
the car js loaded with heavy material. We
do not wish, however, to be limited to this
exact construction for it will be seen from
Fig. 18 of the drawings that if desived the
sloping portion of the floor plate 24 may
be secured to the flange 14 of the member
11 and the flange 27 of the Hoor plate may
be secured to the members 15. To assist
in supporting ond stiffening the combined
side walls and sloping floor plate 21, 21,
members 98 are provided which are pref-
erably of trinngular form and secured to the
longitudinally - extending colwnns, viz., to
the side sills 2, 2 and the members 11, 11
thereof, and to the sloping, floor plates
o4, 94,

At each end of the enr body corner posts
29, 29 are provided which, at their lower
end portions, are secured to the side sills 2,
2 and to the member-T. The upper end
portions of these corner posts ave connected
together transversely of the car by a plate
30, whieh forms an end wall of the ear
body, and is provided with a stiffening
flange 31.

_Bach .of the posts 25 is preferably pro-
vided with a channel shaped corrugation

85

90°

105

110

115

120

139
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"9 is preferably inclined.

bz ond with flanges 33, 33 which flanges

may be secured fo the side sill 2, "When
these posts 25 are secured to the &ide sill |

2, the corrugations 32 extend outwardly be-

p yond the vertical plane of the side sill and ;

at their wpper portion are. connected with
the side wall sheets 23 by .rivets orother

. suitable means. At the: sides of .the car
.ond ot opposite ends thereof the.ordinary

10 -Indder irons 34 nre provided, esch of which
is secured to one of the flanges 33, of ome.

of the posts 25 and the flange 35 of. ome of

the posts 20. -It will be seen from the fore- .

going description that the ladder-irons 34

15 when secured to the: posts 25 and -29 will :

be loeated wholly within the plane ‘of the
- sheet 23 of the combined side wall and
sloping floor plates where they will be, as

nearly as possible; free from. accidental

20 damege..

86, 36 in.dic..a.te top rhaﬁlbéi'é_ “of -the.car

body which aré preferably of angular form

in. cross-section, each having'a verticnll}vl

disposed flange 37 and a'ﬂa_nge 38 whic
- The

each member is secured at ifs end portions
to the corner li)ost_-s 29 and intermediate its
ends is secured to the upper portion of the

. side wall sheet 23. -The flange 38 pref-

30 erably extends in o direction toward the
longitudinal center line of the car and at

its end portions may be conmected with the -

flange 81'of eachend top plate 30 by a gus-

st member 39. To stiffen and strengthen
35 the flange 38 of the members 36 against

-dainage when the car is being loaded, brace

members 40 are provided which may be se-
cured to the under side of the flange 38-
and to the side wall sheet 23.. ‘To further
40 stiffen and strengthen the combined sidse
walls and sloping floors 21, 21, stakes 41°
-oire’ provided - which =re- praferably' tof -
U-shape in .¢ross section having lateral

flanges, which are secured to the ‘plates 23

45 and 24 by rivets or other suitable means.

“The upper end portions of these stakes are
formed in such a manner as to also form
stiffeners or braces for the flanges 37 of the
to%mem.bers 36
0 L . L (
pressed from its sides to its lowest portion

at or near the longitudinal center line of the.

car and slopes downwardly and inwardly

- from the end of the body 4 toward the trans-
£5 verse centsr line of the car and as indicated
-at 42, the lower portion of the sloping end

floor defines one end- of the single central -

discharge opening 22, which discharge open-
‘ing is rectangular in horizontal projection

60 or plan. The form and slope of these end’

floors 20, 20 not only facilitate the free dis-
charge of the lading but also provide for
an increase in capacity without increasing
the length or width of the car body.  Each
g5 of these end floors is preferably of substan-

ange 37. of-

" 1,991,028 : ‘ LT A

-tially .V.shape in ' éross - sectién-‘—tnke any

transverse vertically extending cross-section:
—and the lower end of the :V-shape portions-
‘define the ends of the discharge opening 22,
Each end of the, dischargs opening 22 is 7o

"in plan g straight line that extends traris-
“versely and at right ungles to a line paral-

lel with-the, longitudinal center line of the
car. Each'of the sloping end flooxs may be
made of » singlé plate, But for convenicnce 75
in .manufacturing. ‘way comprise side end -
floor plates 43; 43 and o center end. floor
platé 44, The upper portions of the plates

:48, 48 ut'edch end of the body 4 are pref- - -

erably secured to the plate 30 and may be so’
rovided with top flages 45, 45 ‘which may '
ha secured to'the gusset member-39. From -

" thé plate 80 and the gusset-member 89 these

end foor plates 43, 43 slope downwardly and

. inwardly to: the dischargeopening 22; and 85

at their outer sides are bent 1n snch’a man-

_her-ns to form flanges 46, 46-which ore se-

curéd to the plates 23 and 24 of the com-.
ibined side walls and -sloping:flobrs 21, 21.
These plates 43, 43, besides sloping in 2 di- 80
rection longitudinally of the car, also siope -
in 4 direction, transversely of the car und
converge from the combined side ¥walls and -

_ sloping floors 21, 21 toward esch other, and

at their inner portions moy be connected to- 95 -

gether by the center floor plate 44: If de-

sired the plate 44 may be dispensed with and

the plates 43, 43 may extend to the lon-
itudinal ‘center lihe of the car as shown

in-dot and dash lines Fig. 4 of the draw- 100

in;]rs and may hbe secutred together in any suit-

able manner. As indicated at 47 in the

drawings, the lower portions of these plates

43, 43 and 44 extend below the combined side

. walls and. sloping floors and define the end 105

edges of the sinele céntral unobstricted dis-
charge opening 22.  The doors 48, 48 are
preferably hinged at the sides of the car to -
and between the jaws.formed in the trans--
verse members 15 and when in closed posi--110
tion sald doors aré adapted to contact with
lower edges of the plates. 43, 43. To the
lower: portions of the plates 43, 43 baffle

P .. .- plates or wings'49, 49 are secured which
ach of the end floors 20 is gradually de- -

prevent the escape of the lnding past the 115
ends of the rectangular, substantially flat
doors 48, 48 when such doors are in an open
‘position. ‘It Wwill be seen that when the
adingis being discharged the doors 48, 48
form in effect continiuitions of the combined 120
side walls aud sloping floors 21, 21, and
guch doors in, conjunction with the- baffle
plates or wings 49, 49 will direct the dis- -
charge of the lading- wholly within the
sjince between the traelr vails. It will be 128
noted that the wings.-49 are depending tvi-
angular-shaped members that extend verti-
cally and transversely of the ear. Tt arill
also be observed that the trizngular-shaped
members or plates depend from the sides of 130

- N - N - . - N ‘. N ° .
IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057

FreightCar America Inc. v. National Steel Car Limited -12-
Page 675

FreightCar America, Ex. 1005
IPR Petition - USP 8,166,892



& R 1,921,008

the V of the V-ship’e- portions; or in other
words, from the lower ends of the central
V-shape portions of the sloping end floors.

" Weé do not wish to be limited to this exact

construction of the lower portions of - the
sloping end floor plates 43, 43 and beffle

. gates, or wings 49, 49, for it will be secn

om Figs. 13 and 14 of the drawings that

' the baffle plates or wings may be made inte-

<10

16

20

" of the car and the underframe.

25

30

. 35

gral with the floor plates 43, 43. When these
baffle plates are mage integral with the plates
43, 438, flat.surfaces. 50, 50 .may be provided
against which the doors 48, 48 may contact
when such doors are in closed position. Tha
inner edge portions of the floor plates 43, 43,

“at each end of the car, may be provided with

outwardly
51, 51, ) .

52, 52 indicnte connection members each of
which. is secured to the draft sills 1, 1,
Banges 51, 51 of the sloping end floor plates

extending stiffening flanges

43,49 and to the sloping end floor plate 44,

thus forming a connection between the body
! Besides
forming a connection between the body of
the car and the underframe, this member
also forms a support for portions of the door
operating mechanisin hereinafter more fully
described. The lower portions of the slop-
ing end floor plates are secured to the flanges
19 of the plates 16 and 17 thus providing
additional connections between the body and
the underframe. . )

To gssist in supporting and bracing the
body 4, members 53 and 54 are provided,
each of which is preferably of angnlar form.

. QOne.end of each of these members is prefor-

40

43

il

ably secured to one of the sills 1, and each
member extends upwardly and the upper
end thereof inay be connected with the flange
51 of one of the floor plates 43 by rivets or
other suitable means.

For the purpose of operating the doors 48,
48 we have provided s« mechanism which is
gimilar to the mechanism shown in U. S.
Letters Patent No. 1,002,856 and 1,012,200,
granted ‘to Charles A. Lindstrom, with the
following improvements: Instead of locnt-
ing the crank operating mechanism on both
sides of the ear in such » manner that the

- mechanism on one side operates one end of

+ each of the doors and the mechanism on the

55

‘other side operates the other end of each of
the doors, in which location they are diffieult
to inspect without going from side to side of
the cnr, the mechanism has been mounted on

~_one'side of the ear. This improvement also

59

reduces the number of pinion wheels from
two to one, and permits the whole mecha-
nism to be constructed more accessible and
compact, and also cheaper,

The present mechanism including parts

. previously used and the modifications are ag

85

Tollows: IEach of the discharge doors 48 is
provided with a beam 55, composed of Z or
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other suitable section or sections extending
along and under its free edge and projecting
slightly on each end of the door. The ends
of beans 53, 55 are comnected through the
medium of universally jointed links 56 to
yoltes 47, 57 pivotably mounted in crank
frames 58, 58, which re preferably located
between the sills 1, 1, and at eacl end of the
doors. That is to Saf’ there is a pair of links
56 ut each end of the dischargze doors, one
end of eaclt of said Jinks being connected to
the end of its respective beam 35, the other
end of each pair of Jinks being Lrought to-
gether and pivotally mounted in the yoke
57. Each of the cranit frames which are
oppositely disposed consists of a pair of
erank avms 59, 60 connected together through
the medinm of a web 62,
of the crank arm there is earried the erank
pins 61 upon which the yokes 57 are directly
mounted. Each of the crank frames 58 is
journaled, as later described, in the draft
sills 1, 1 m such a position that when the
discharge doors 48, 48 are closed, the links
56 and yolre 57 are on the dead center of the
crnnk frame 58, or slightly beyond the sume

" toward the sloping floor, so that the load on

the doors tends to force the crank frame in

.the closing direction and thus the doors ars

automatically locked against opening from
jars or shocks during teamsit, It will be
noted from the drawings that the cranl

frames 58 are oppositely disposed so that.

through the medium of the yokes 57 and the
links 6 they oppose each other, which ar-
rangement is o further safe-guard against
accidental “opening of the doors dwing
transit.

The wrins 59 of the crank frames 58 are
journaled on trumnions 63, while the avms
60 are provided with trunnions 64 having

" cylindrical outer bearing portions which are

snitably journaled in bearing members 63
preferably integral with the members 52 se-
cured between the sills 1, 1. Each of these
trunnions is provided with a squared inner
end which fits in a square perforation in the
erank arm 60 and may form a member of
the safety cluteh hereinafter referred to.
Trunnions (3 are each provided with a flange
66 which is preferably seeured to the outer
face of the sill 1. .

For operating the erank frames 58, shafts
G7 ure provided which aré secured in the
outer portions of the.clutehes herveinnfter
deseribed by any snitable means. “The shafts
67 extend transversely from the clutches to
the side of the car, and nre supported at their
outer ends by sultable bearings. Near the
outer ends of the shafts 67, segments of
gears ore secured thersto, connected with
rack operating mechanism hersinafter de-
seribed,

Safety clutches are introduced for the
purpose of permitting the dropping of the

76

B0

At the free ends |

85

90
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the trinion is capable of iimited non-
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doors quickly without danger to the opera-
tor. The elutch members (8 and the trun-

niong 64 are provided with projecting lugs,.

such lugs being in the same rotary plane so
that the Jug in the clutch member' (8 when
rotating will strike the lug on the trunnion
64 and transmit motion to such tinmmjon G4

transmitting movement relative to the othet.
These cIntches are of the same  general

. charneter as deseribed in United States Liot-

L

20

25

30

36

40

46

.60

ters Patent Nos, 865,714, 865,920 and 865,921
granted to Charles A, Lindstrom.” Yt will

be noted that the crank frames 58, in drop-
ping the doors will make about ome half
revolution, and this Leing the cese, hecause

of. the interposition of -the clutches, such’

movement will not be transmitted to the
shafts 67, and henca will be'independent of

shafts 67 und the balunee of the mechanism.-

Tt is necessary that the two crank frames

58 operate simultaneously to prevent undue.
strain on either side of . door- due to one.

crank fiume operating before the other, also

that the two crank frames move away from

the end sloping floors when the doors are
being opened and toward the floors when the
doors are being closed, which enables the
lacing of the erank frames . closer. to the
oors and also-allows the-use of straight con-
nections to the beams 55; further, ns the

load on the doors is naturally pgreat, on

account of the size of the:doors as well as

the nuture of the lading, a FEJower inerensing
For this purpose.
the two shafts 67 are opératively eonnected -

mechahism is necessary.

to . common operating shaft 69, preferably
extendinig transversely of the-car and jour-
naled in bearings 70 and 71. The shaft 69
is connected to one of the shafts 67 through
the medium of a pinion 72 secured on, the

shaft 69, meshing with a segment gear 73 on,

the shaft 67, such segment. gear projecting

upwardly between -the side sill 2 and the’
member 11, end shaft 69 being preferably
glane’ ‘of the

located above the horizontal
upper surfaces of the side and -draft sills.

Tha operating shaft 69 is connected with the
other shaft 67 by means of a sagment'ﬁear y
aft

- %4 on the shaft 67, the pinion 72 on the 5

55

60

69 and toothed rucks T5 meshing with "and

operatively connecting s2id segment gear-74.

and pinion.72, " . .

- The rack 75 comprises o member 76 which
is preferably of I form having toothed mem-
bers 77 and 78 attached to its horizontally
disposed web in such position 25 to mesh
with the pinion 72 and the segment gear 74

respectively. The toothed memabér 78 is

attached to the web of the member 76

8§

through the medium of bolts 79 which - pass
throngh:perforations in the mermber 78 and

ber 76, such bolts heing held in quitiqr; by

nuts or other suitablé means. To the mem-
ber 76, intermediate the members 77-and 78, |
a bracket 81 is seeured.  Held within this .

braclet and extending outwardly therefrom
is o threaded member 82 which is adapted
to pass through a perforation in the lug 83
of the member 78. " This member 82 is. pro-

vided with nuts 84 and 85 which are adupted |

to engage tho opposite faces of the lug 88

= and hold the member 78 in any desifed posi-

tion., When for any teason-it is desired to

The racke-75 is-supported in operative posﬁ-
tion by meahs of bragkets 86 and 70, projec:
tions bemng.provided on the inner sides of

70

5
. lengthen or shorten the distance between tha . -

1members 77 and 78 the nuts §4 and 85 are ©
‘turhed to effect such adjustment.. . - ‘

80

the vertien] portion of the sides of the -

or flanges of the rack. "The rack -is refained
in such a position,.that the teeth shall be in

.bracleets, on which slide the side extensions ,

B5 °

mesh with the testh of the pinion 72 and -~
segment geai T4, by means of rollers 87 ..

which contact. with the upper- portions:of.
thie rack, nnd whicl are held in suel position-

by means of pins which are passed through

the upward extensions of the brackets 86 and .

70. Intermediate the brackets 86 and 7¢ the

rack i3 retnined in position by & roller jour- .

niled between the Tugs 282 which are prefer-
ably integred with one of the membets 28, -
For'the purpose of:holding the shaft 9

"against movement when' the mechanism s~

not being operated, a toothed meémber 88 is
provided which-is-mountad on the rack™ 75
and which ‘may be. efgaged by a pawl 88
pivotally mounted on .t%e member 70 above
the rack 73; Thmawl 89 is'adapted to be
eng::_xﬁed by:a criankeéd -portion of.a rod 90
which rod extends preferably froin sids to
side of the ear, and which muy. be operuted
from either éid

cranked ends which are provided. -

All of the parts of the mechanism having
-been deseribed, the operation of the same
may be briefly deseribed as follows:—As-.
‘suming the doors to be closed®ind the car to

be Joaded svith ‘ore ‘with-the parts in the

_ gosition as shown in Figs. 2,3/ 4, 6,7, and

of ‘the drawings, the operntor grasps the
rod .90 by one ofits: cranked -ends and

throngh its operation“throws the pawl 89
.ont, of engagement with the toothed member
88. A crank or wrench is then applied to -

the end of the shaft 69, which is then oper-

ated in the direction of the arréw, as shown.

in Fig. 2. This:resulis in twming one of the
shafts 67 in the same direction, and the other

:13

100 .

105

o.0f the car by medns of the

110
116 .

120

of the shafts 87,3, e., the shafy geared directly . .

to the shaft 69, in an gpposite direction’to

the direction of ratation of the shoft 69. As [°
“tlie shafts 67 rotate, the Iugs on their elutch
~members strike the lugs on the trunnions 64
through slotted perforations 80 in the mem- ! '

which turn with the crank frame 58, where-
npon the cranle franies 58 are turned and the
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Jinks 88, yokes 57-and crank frames 58 Tun
away Trom the shafts 67 for about one-half

.of & revelution as slready described. To

6 versed. .. - S ,
We do not wish-to be limited to the exact
construction of thé framing, body and end
- floors and discharge door operating mecha-
‘nism: ‘a5 described in the specifications, for

close the doors. these movements are re-

: 10 it will be apparent to tliose skilled in the art

.to - which ‘this ilivention_appertains, that
many changes may be made without depart-
. ing from the spivit and seope of the inven-

tion as set forth in the appended claims.
15 -Having thus deseribed the invention, what
we ‘claim as gow and desire to secure by Let-
_ters'Paten is: . | ‘ '
1. A dump car having sides, sloping end
. floors each for its full length being substun-
go tinlly V-shape in ‘cross section, the longi-
tudinal.central V-shape portion of which 1s
unobstructed throughout its full length, side
. floor plates connected to said sides, the lower
" portions of suid side floor plates and the
25 lower portions of the floor plates, that pro-
vide the ‘slopihg end floars, together defin-
ing a single unobstructed central discharge
. opening’in the Hottom of the car, and doors

" for closing said opening.

30 . 2. A dump carhaving connected sides and
* end floors, which. end  floors slope down-
wardly dind inwardly, and with the sides
__define a simple unobstructed central dis-
" charge opening that is rectangular in plan,

" .35 the lower end portion of ewch of the end

fioors which define the ends of the discharge
opening each being substentidlly V shupe,
-and having an unobstructed central portion.
3. A dump car having connected sides and
40 end floors, the end floors each having, in
each hulf that is outside of the longitudinal
uentral.gdrti_f)n of the car, u flat surface that
slopes downwardly and inwardly toward
tho transverse central portion of the car
45 and that slopes upwardly toward the cor-
responding side of the car, the lower edges
of siid end floors defining the ends of a
. single unobstructed discharge opening, the
lower.edge of each end Boor in a transverse
50 vérticul view being substantially a V, and
the load supporting surfaces at the lower
. end _portion of each end floor being unob-

. strueted, - R
4. A dump car having connccted sides and
56 end floors, the end floors each having a
pair of flat surfaces, each of which surfaces
slopes downwardly and inwardly toward
the transverse central portion of the ¢ar and
-downwardly and inwardly toward the Jongi-
80 . tudinal centril portion of the car, the floor
" surfade at the lower end portion of ench
end floor being nnob'strncteﬁ and the lower
edge of each end Haor defining an end of »
single centrel door opening provided in the
65 car, ench of which door opening ends arg

IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057 15
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in plan straight lines extending at right

angles with o longitudinal center line of the
car, that portion of cach end floor which
defines an edge of the door opening being
substantially V-shaped in a transverse verti-
cal view. .

5 In n dump ear, the combination with
the sides and end framing thereof of a
body mounted on seid framing, said body
having side plates with inwiedly and down-
wardly extending side floor plates, and ewd
floowrs each comprising o pair of end fieor
plates sloping downwardly and inwardly
toward the longitudinal and transverse cen-
tral portions ot the car and a eentral floor
plate  connéeting suid sloping end floor
pliates, which central foor plate slopes down-
wardly and inwardly toward said transverse
center line, the lower edge portions of said
side floor plates and of sid sloping end
and central Hoor plates defining a single un-
obstrueted discharge opening in the center
of the bottom of the car, the load support-
ing surfaces along the lower central portion
of the end floors being unchstructed whereby
the Jading 15 freely discharged when the
discharge dooxs are open. ,

6. A dump car having & sloping end Hoor
whicli throughont ity length is of substan-
tially V shape in cvess seetion, the longi-
tudinal eentral portion of said Hoor, and
particularly the lower end thereof, being
unobstructed, suid floor comprising a plu-
rality of ntetal plates connected Jongitudi-
nally along the longitudingl central portion
of the car, the lower edges of the sloping
end floor forming the end of a single central
discharge opening, and a pair of cobperar-
ing dooys for closing said opening, which
doors are substantially lak on the lowd car-
rying portion, nieet at the longitudinal cen-

ter of the enr and are hinged along the ear

sides.
7. & dump ewy having at each end thercof

" sloping end floor of substantially V shape

i eross section, enely of said end floors com-

rising a plurality of metal plates connected
ongitudinaltly aleng the longitudinal cen-
tral portion of the ear, the lower edges of
the V portions of the sloping end floors de-
Aning the ends or opposite edges of u single
central unobstructed discharge opening, the
longitudinal central portion of enely end
floor being unobstructed whereby a free dis-
charge of the lading is eoabled to be real-
ized.

8. A dump car having a single central dis-
charge epening in its hottom, doors for clos-
ing suid opening, sloping end {loors of sub-
stantially V shape in cross seetion, and sub-
stantinlly triangular shaped means depend-
tng from the lower ends of the V poriions of
the sloping end floors, which triangular
shaped means exiend vertieally and trans-
versely of the car and are adapted to prevent

FreightCar America, Ex. 1005
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lading from falling on the track rails when

said doors are in un open position.

9. A dump car having sloping sides, end
floors of substantially V shape in cross see-
tion connected to said sides and with the
sides defining n single central discharge
opening in the bottom of the car, doors

hinged at the sides of the car for closing .

said opening, and transversely extending ex-

tensions on suid V-shape end floors adaptad.

to prevent lading from falling on the tracl
rails when the doors are in an open position.

10. A dwmp car having sloping sides, énd -

floors having céentral portions of subston-
tixlly V shape in cross section ind, enrved
side portions connected to said sides, which
sloping sides and V shape central portions
define a single central diszharge opening in

the bottain of the ear, doors: hinged at the -
sides of the car for closing said opening, and -

floor extensions depending from said V
shape ¢enttal portions adapted to prevent
lading from falling on the track rails when
the doors arc in open position. .
11, A dump car having sloping sides, end
floors edch of substantinlly V shape in, cross
section and wnobstrueted throughout its
length and breadth which end floors are
connected to said sloping sides and with said
sloping sides defining a single central un-
obstructed discharge opening in the. bottom

of the car, and doors hinged at the sides of

the car, meeting 2t the center of the car, and

extending from end floor to ‘end flour so us-

to close snid opening. : :

12, A dump car body having sloping end
floors having central! portions of substan-
tially V shape in cross section, a single dis-

charge opening in its bottom, substantially
triangnlar ‘shaped piates depending from

said V sha{)e central portion adjacent to said
opening which trinngular plates extend ver-
tieally and transversely, and codperating
doors extending from the central portion ot
one end floor to the central portion of the
other end floor for closing sza.:'lc{J opening, said
triangular plates and doors beinﬁ.ai-mnged
so°as to direct the dumping of-the lading:

12. A dump car having sloping end floors.

with central portions of substantially V
shape in cross section, a single discharge
opening in its bottom, substantially triangu-
lar shaped plates depending from the lower
ends of said V shape central portions and
located adjacent to.said opani_ng, and doors
neeting along a longitudinal center of the
car for closmg said opening, said doors
being arranged betsveen - snid depending
plates, extending from end floor to end floor
and hinged algrg the car sides and so that
the free, ends. can’ swing downwardly and

Contwardly. .

6B

14, A dump car hody having sloping end

floors having central portions of substan--

tially V shape.in cross section and curved

- its bottom, triangu

Lr 28

side portions, o sin?le d.igcharrré opening in

jacent the ends of snid opening; dnd: doors

closin% sald opening,- which doors are lo--
cated between but are axranged to cobperite

with suid plates,

i ar wing p?a,tw depend- .
-ing from said-V shape cenéral portions ad--

70 -

15. A dump car body having i sloping -

end floor at each end of the ear, the longi-

tudinal central portion of each end Roor
- being substantially V shupe in cross section,

7M.

n discharge opening in the bottomn of the cax,.

substantially- triangular shuped. plates de-
pending froin-suid 'V shape ¢entral portion,
which triangular shaped plates:are located

adjacent the ends of said opening, und doors .
hinged at the sides of the car body for clos,

ing said opening, said doors being adapted
tosswing between said plates. . .o

"18. A dump ear body having sloping end,
floors of substantially V shape in cross sec-
tion which define the ends of a central dis-
char%a opening,’
ngular wing lates each depending from.s
side of the V of a V shape portion, and
each located adjacent-an end of said open-

g0 - .

8% -

transversely extending tri- ..

80 -

ing, and doors hinged at the sides of the -

body for-closing said. opening, said. doors
being adupted to'swing between snid plutes.

17. A dump car body huviag sloping end
floors with central portiong. of substantially
¥ shape in cross section, a diseharge opening

in its'bottom, seid opening being of greater

85,

width tharn the distance between. the tracl -

rails, doors hinged at the sides of tlie body
for closing said opening,.and- 'substantinlly
tri_;(llng'ula.r shaped plates ‘depending from
sad

ends of said dgors and extending trins-
versely of the car, said ddors, when the latter
are in -an open position, cobperating. with

shape centrzl portions adjacent the .

160

105 -

said -plates to discharge the Iading wholly

within the space between :the.track rails.

18. A dump car having.a-single discharge
opening in its bottom, said opening being of
greater width than the distance between the'
track rails, but -of shorter length than the
distance between the inner truck wheels,
sloping . end floors having. central ‘portions

of substantially V-shepe in cross section,.
doors hinged at the sides of the body for .
closing srid opening, and -transversely ex-’

tending pletes depending from the lower
V shape central

floors-and loeated adjacent.the ends of: said

doots, said doors when in an open position

cobperating with said -plates to discherge
the lading wholly within the spacs between
the trock rails. ‘ iy 3

-19. A: dump ear having a substantially
V-shape in cross section sloping end floor;
said floor having at the lower portion thereof
vertically depending portions forming trans-

- vorsely extending baffle. plates.

20, A dump car having-sloping side ;uﬂ

gortion of suid sloping end -
120

110

116

125

130
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end floors which' define é..sin'gle «discharge
opening in the bottom . .of the:car, the end
floors having central -portions -of substan-

-tially V-shape inieross section and curved'

gide portions, said central V shape portions,
Kaving transversely: extending depending

- portions, and doors for closing said opening

arranged -between said ‘depending portions,
the construction being such that ﬁle sloping
sides are-connected to the curved side por-
tions of the end floors: - - o

- 21. A dump car liaving sloping side and
end floors which define r single discharge
opening in the bottom of the car, the end
floors’ having centrnl -portions of substan-
tially V-shape:in-cross section.und curved.
side portions, and \deors for closing said
opening; the- corstruction being sucl% that
the sloping sides are connected to thecurved
side ‘portions’of theend floors.

22, A dump car having sloping side floors, .

sloping -end. floors with central portions of
substantially V-shipe in .cross section and
curved side:portions connected to said side

flodr’s, whicli side:and ‘end flooys define o

single .discharge .opening in the bottom of
the car;-and- doors ‘for closing said opening,

23;" A dump car having. sloping end floors
with' central portions .of substantially V-

.shape in cross section and cuxrved.side por-

tions, & discharge opening in the bottom of

" thescdr, said-opening being of. greater width

3§

40

45

thuri the distance between the track rails,
substantinlly triangular shaped wings de-
‘pending from said central V shape portions
ot each end of said opening, and o pair of
cobperating doors-one hinged at one side of

the car angd the other hinged at the other-

side of the car, which doors are adapted to
swing between snid wings to close said open-
ing. . . .
24. A’'dump car having sloping side floors
and end. floers which longitudinally slope
downwardly and towanrd the transverse cen-
ter-line.of the car, which said-side and end
floors define a single unobstructed discharge
opening in the-bottom of the car, each of

_ said end floors throughout, its entire length

- bo

beinﬁ' gradually depressed toward the lon-
gituding] center line of the car, and also be-
g unobstrueted whereby the lower portion
of each .end floor is in cross- section sub-

* stantlally o V.

- 85

25, A dump.car having an end floor which
slopes longitudinally and which is gradually
clepressed toward-a Iongitudinal center line

. of the car, said end floor hoving vertically

80 -

and-transversely extending depending por-

tions at its lower end. .
26. A dump ear having sloping side floors

“and sloping end floors, suid end floors com.

65
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prising companion plates having upwardly
extenchng outer side flanges for connection
with snid side floors-and having depending
flanges at their adjacent inner edges, which

-17-

.depeqding flanges are connected with the

framing of the car.

27. A dump car baving sloping end flooxs
of substantinl V-shape in cross section, each
of said floors comprising a pair of sloping
floor plates, each floor plate having an up-
wardly extending flange along its outer
edge and o (lownwm'd’Ty extending {lange
along its inner edge. -

28. A dump cax having sides, end walls,
gusset plates connecting said sides and end
walls, and sloping end Hoors having up-
wardly extending flanges secured to snid
sides, and horizontal top flanges secured to
said gusset plates.

29, In o dump ear, the combination of an
end wall, & side wall, 2 sloping end floor
having horizontal top flanges, and a gusset

plate adapted to connect said walls and.

flanges together.

80. In o dump car, the combination with
the end framing, of side framing secured
thereto, said side framing comprising 2 plu-
ralitv of parallel channel shaped members
having their webs disposed substantially at
right angles to each other, transverse mem-
bers adapted to connect said channel mem-
bers, and a body extending betieen and car-
ried by snid framings.
3L In o dump car, tho combination with
the end framings, of side framings connect-
ing sald end framings, said side framings
each comprising a plurality of parallel
double flanged members having their webs
disinosed at substantinlly right angles to
each other, flanged transverse members
adapted to connect said flanged members,
and a body carried by said end and side
framings, the lower portions of said body
extending between said flanged members.

32. A dump car having in combination a
horizontally extending plate located at cach
end of the ear, composite side frunings each
comprising a longitudinally extending mom-

80

85

00

95

100

106

ber with vertie:ﬁly extending web, and a 110

longitudinzlly extending member with hori-
zontally extending portion, which longitudi-
nally extending members are connected by
transversely extending members so as to
formi the built-up or composite side framing
construction, said longitudinally extending
members being Iocated below and seenred to
the horizontally extending plates, draft sills
located below and secured to said horizon-
tally extending plates, bolsters loeated be-
tween and secured.to said composite side
sills, and a body having sloping end floors
secured to said draft sills, and sloping sida
floors secured to said side framing.

83. A dump ear having in combination a
horizontally extending plate located ot cach
end of the car, a pair of composite side
framings ench framing comprising a longi-
tudinally extending member with vertic.'l.ﬁy
extending web, and o longitudinally ex-

116

120

125

13¢
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- tending member with horizontally extend-

10

15

20

25

30

ing portion, which longitudinally extending
members are connected by transversely ex-
tending meinbers.so as to form the hult-np
or composite framing construction which is
lacated at the side of the car, draft sills lo-
cated below und secured to said horizontally
extending plates, bolsters located betwesn

and secured to snid compusite side framings, .

spneed transversely extending braces orstif-
fening members located at each end of the
car above the horizontally extending plate
at, each. end of the car and secured.to the’
longitudinally extending side framing and
draft sills, and 4 body having sloping end
floors secured to said draft sills and sloping
side floors secured to said side framing con-

struction. . :

34, In 5 dump car, side framing compris-

ing u plurality of channel shaped members
having their webs disposed ‘at substantially
right angles to each other, means for con-
necting said members together, and a-slop-
ing side floor secured to one of said-channel
shaped members. : -

85: In a dump car, a side.iraming com- .

prising a plurality’ of connected channel
shaped members, the web of one of said
members being disposed horizontally and
ke web of the other ofisaid mernbers being

vertically disposed, and a sloping side floor - °

secured to one of kaid chianme] shaped mem-
bers, -
36. In a dump car, & side framing com-

prising a plurality of ¢hannel shaped mem-
‘bers having their webs dispused at substan-
tially right nnglés'to cach other, transverss’
members connecting wid channel shaped

members and a discharge door hinged to
said transverse members. -
47 In"a dump car, & side framing com-

prising a plurulity of members having webs.
- disposed at substantially right a’nggi

! es to
ench other, and transverse members, secured
to-and connecting the webs of said members;

35

40

45

and u discharge door hinged to said trans-

' verse membera.

. 88..In & dump ecar, a 'side framing com-

prising a plurality of longitudinally extend- .
-méc_rb channel shaped members hav;lyng their

webs disposed at substantially right angles
to each other, fransverse members secured

50,

to the webs of said channel shaped members ' )

- In testimony whereof we affix our signa-
tures in presence of two.witnesses,
- CHARLES A. LINDSTROM.,
JOHN F. STREIB.
Witnesses:-
" - Foawg E. Moaer,
MaRgarET SUMMERBELL,
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Forbes et al. 45) Date of Patent: Mar. 13, 2012
(54) RAILROAD GONDOLA CAR STRUCTURE OTHER PUBLICATIONS
AND MECHANISM THEREFOR 5 Photographs of Quebec Iron and Titanium (QIT) ore hopper carNo.
(75) Inventors: James W, Forbes, Campbellville (CA); 556, dated Aug. 15, 2007.
Marcus Thiesen, Hamilton (CA); Dave
Keats, Brantford (CA) (Continued)

(73) Assignee: National Steel Car Limited (CA) Primary Examiner — Joe Morano, IV
(*) Notice:  Subject to any disclaimer, the term of this ~ _4ssistant Examiner — Jason C Smith

patent is extended or adjusted under 35 (74) dnormey, Agent, or Firm — Hahn Loeser & Parks LLP;
U.S.C. 154(b) by 0 days. Michael H. Minns

(21) Appl. No.: 12/816,660

(22) Filed:  Junm.16,2010 G ABSTRACT
. A railroad gondola car has a hopper carried between two
(65) Prior Publication Data trucks. The hopper has convergent end and side slope sheets
US 2010/0251922 Al Oct. 7, 2010 that feed a bottom discharge, The bottom discharpe has a pair
Related US. Application Data of longitudinal doors. The door closing mechanism is a

mechanical transmission that includes a set of linkages run-

(62) Division of application No. 12/559,065, filed on Sep. ning from the door to a reciprocating pn fic cylinder. The

14, 2009. linkages run generally parallel to the slope sheet. The car has

(30) Forcign Application Prierity Data a very short draft installation that includes a removable cou-
pler carrier bat, and the main shear plate has a removable draft

Sep. 14,2009  (CA) 2678605 gear installation panel. There is a machinery space above the
(51) Int.ClL end section shear plate. It is overhung by the slope sheet that
B61D 17/00 (2006.01) is substantially unobstructed by any other primary structure.

(52) US.CL ..ooeecrosirs 105/406.1; 105/248; 105/240,  The pneumatic cylinder is mounted on an angle in this unob-
105/247; 105/250  structed machinery space, oriented longitudinally over the

(58) Field of Classification Search ............ 105/406.1,  draftsill beneath the main drag link of the mechanical trans-

105/406.2, 396, 404, 411, 413, 416, 417, mission, and above the main inOt ofthe driVing input leverof
105/418. 419, 250 the transmission, The main lever is bifurcated, and straddles
L the pneumatic cylinder. The mechanism includes a primary

See application file for complete search history. lock in the form of an over center lever arrangement, and a

(56) References Cited compact secondary lock that acts sideways rather than length-
wise. The sidewalls of the car include vertical stiffeners and

U.S. PATENT DOCUMENTS side sheets. The lower portion of the side sheets lies laterally

673,103 A * 4/i901 Williamson et al. .......... 105/248 inboard of the stiffener web, while the upper portion lies

laterally outboard of the stiffener web. The side slope sheet of

(Continued) the hopper meets the sidewall at the transition of the sidewall
FOREIGN PATENT DOCUMENTS fil(];et from the inside-the-post to the outside-the-post condi-
CA 1082524 Al 7/2008 )
(Continued) 44 Clalms, 18 Drawing Sheets
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1

RAILROAD GONDOLA CAR STRUCTURE
AND MECHANISM THEREFOR

This application is a divisional application of U.S. patent
application Scr, No. 12/559,065 cntitled “Railroad Gondola
Car Structure and Mechanism Therefor,” filed Sep. 14, 2009,
which claims priority under 35 USC 119 to Canadian Patent
Application Serial Number 2,678,447, entitled “Railroad
Gondola Car Structure and Mechanism Therefor” filed Sep.

2

It may also be that in some circumstances ore cars are used
in quasi-permanent sets that form a unit train. The unit train
may tend to follow a single route for substantially its entire
operalional service [ife. In the case of an ore car, that opera-
tional route may be from a mine or concentrator [acility, at
which the cars receive the lading; to a discharge facility,
whether a mill or a break of bulk terminal at a port. In these
circumstances the line may be owned by the mine or mill, and
the cars may not necessarily be used for interchange service.

11, 2009, and Canadian Patent Application Serial Number ¢ To the cxtent that thoy are not used for interchange service
2,678,605, entitled “Railroad Gondola Car Structure and they may not necessarily C‘?mPIY with allAARstanclards.The
Mochanism Therefor” fled Scp. 14, 2009, UL, petent applj- 523 mé have short, passibly non-standard dal sills, draf
. L : gear, and couplers, or o combination thereof.
cation Ser. No. 12/559,065 is incorporated herein by reler- Tile cars may ha,ve tightly limited space envelopes over the
ence. 15 end shear plates, and yet these spaces may nonetheless be
intended to accommodate, for example, the brake reservoir
FIELD OF THE INVENTION and poeumatic gear for operating the gondola discharge
This invention relates to the field of railroad freight cars, doors.
apd, in particular to mil road gondola cars such as may ,, SUMMARY OF THE INVENTION
employ bottom unlcading gates or doors.
In an aspect of the invention there is a railroad hopper car.
BACKGROUND It has at lcast one hopper having a bottom discharge, Lhe
) . . . bottom discharge including a docr movable between a closed
There are many kinds of rail road cars for carrying particu- 25 position for retaining lading and an open position for permit-

late material, be it sand or gravel aggregate, plastic pellets,
grains, ores, potash, coal or other granular materials. Many of
those cars have an upper opening, or accessway of some kind,
by which the particulate is loaded, and a lower opening, or
accessway, or gate, or door by which the particulate material
exits the car under the influence of gravity. While the inlet
opening need not necessarily have a movable gate, the outlet
opening requires a govemor of some kind that is movable
between a closed position for retaining the lading while the
lading is being transported, and an open pasition for releasing
the lading at the destination. The terminology *“flow through™
or*flow through rail road car” or “center flow” car, or the like,
may sometimes be used for cars of this nature where lading,
typically particulate lading, is introduced at the top, and flows
out at the bottom.

Discharge doors for gondola cars or other bottom dumping
cars may tend to have certain desirable propertics. First, to the
extent possible it is usually desirable for the door opening to
be large so that unloading may tend to be relatively fast, and
for the sides of any unloading chute to be relatively steep so
that the particulate will tend not to hang up on the slope,
Further, to the extent that the door ean be large and the slope
sheets steep, the interior of the car may tend to have a greater
lading volume for a given car length. Further still, any
increase in Jading achieved will tend to be at a relatively low
height relative to Top of Rail (TOR) and so may tend to aid in
maintaining a low center of gravity. A low center of pravity
tends to yield a better riding car that is less prone to dernil-
ment, and perhaps less prone to cause as much wear or dam-
age 1o tracks,

For a given length of car, hopper volume, and hence overall
car volume, can be maximized by reducing the proportion of
the length of the car occupied by the trucks, and occupied by
the door opening drive mechanism, Furthermore, where the
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ting egress of lading. The hopper is carried on spaced apart
railroad cars trucks for rolling motion along railroad tracks in
a lengthwise direction of the car. The hopper has at least a first
end slope sheet inclined downwardly in the lengthwise direc-
tion toward the door. There is a linkage connected to the door.
The linkage is oriented lengthwise with respect to the car. A
drive is connected to the linkage. The drive is operable to
move the linkage and thereby 1o urge the door 1o a closed
position, The linkage is movable from a first position corre-
sponding to the open position of the doer to a second position
comresponding to the closed position of the door. The linkage
includes at least a drag link. When the linkage moves from the
first to the second position one of () the overall motion from
the first to the second position includes displacement of the
drag link in a direction having a predominant component of
motion parallel to the first end slope sheet; and (b) the motion
of the drag link is at least instantancously parallel to the first
end slope sheet.

In another feature of that aspect of the invention the linkage
includes a first pivot arm pivotally connected to a datum
structure at a first pivot connection. The drive is also mounted
to the datum structure. The linkage includes a second pivot
armm pivotally connected fo the datum structure at a second
pivot connection. The second pivot arm has the door mounted
thereto. The first pivot amm has a second connection distant
from the first pivot connection, The second pivot arm has a
second connection distant from the second pivot connection.
A mechanical trunsmission is mounted between the second
connection ofthe second pivot arm and the second connection
of the [irst pivot arm. The mechanics] transmission includes
the drag link. The drive is connected to move the first pivot
arm, and, in moving from the first position to the second
position, each position of the first pivot arm being associated
with a unique position of the drag link. In a finther feature, the

lading to be carried by the car is of greater than usual density, 60 linkage includes left and right hand first pivot arms pivotally
it may ofien be helpful for the truck center length © be  conneeted to a datum structure at respective first pivot con-
relatively short such that the length of the span between the  nections, the respective first pivot connections being co-axial.,
trucks is smaller, and the weight of the structure may be  The linkage includes leNl and righl hand second pivot amms
correspondingly decreased relative to the maximum permis-  pivotally connected to the datum structure at respective sec-
sible gross weight on roil for the car. In some instances, as 65 ond pivot connection. The door is a left hand door of a pair of

with iron ore or other high density lading, that truck center
distance may he very short.

co-operable right and left hand doors, the left hand door being
mounted to the left hand second pivot arm and the right hand
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door being mounted to the right hand second pivot arm. Each
first pivot arm has a respective second connection distant
from its respective first pivot connection, the respective sec-
ond conuections being pivot connections and being mutually
co-axial. Each second pivot arm has a respective second con-
nection distant from the respective second pivot connection.
A mechanical transmission is mounted between the respec-
tive second connections of the second pivot arms and the
respective second connections of the first pivot arms. The
drag link is a left hand drag link, and the mechanical trans-
mission includes a mated parallel right hand drag link. The
lefi and right hand drag links each have a first end mounted to
one of the respective second connections of the first pivot
armms. The left and right hand drag links have second ends
yoked together distantly from the first ends. The transmission
member includes left and right hand slave links extending
belween and connecling the second ends of the drag links lo
the second connections of the second pivot arms respectively.

In still another feature, the linkage includes left and right
hand first pivot arms pivotally connected to a datum structure
at respective first pivot connections, the respective first pivot
connections being co-axial. The linkage includes left and
right hand second pivot arms pivotally connected to the datum
structure at respective second pivot connection. The dooris a
left hand door of a pair of co-operable right and lefi hand
doors, the left hand door being mounted to the lefl hand
second pivot arm and the right hand door being mounted to
the right hand second pivot arm. Each first pivot arm has a
respective second connection distant from its respective first
pivot connection, the respective second connections being
pivot connections and being mutually co-axial. The left and
right hand pivot arms co-operate to define a bifurcated lever
straddling the drive. In yet another feature, the drive includes
an actuating cylinder having an axially reciprocating mem-
ber, the axially reciprocating member being inclined relative
to horizontal. In stil] another featore the drag link lies between
the actuating cylinder and the first end slope sheet of the
hopper. In another feature the railroad hopper car includes a
first end section, the first end section includes a draft sill and
a substantially horizontal shear plate mounted over the draft
sill, the drive includes an actuating cylinder having an axis of
reciprocation lying in a central vertical-lengthwise plane of
the car, the actuating cylinder is mounted above the shear
plate, the first end slope sheet at least partially overhangs the
actuating cylinder; and the drag link is localed between the
actuating cylinder and the first slope sheet.

In another aspect of the invention there is a railroad hopper
car, It has at least one hopper having a bottom discharge, the
bottom discharge including a gate movable between a closed
position for retaining lading and an open position for permit-
ting egress of lading. The car includes structure by which the
hopper is carried on spaced apart railroad cars trucks for
rolling motion along railroad tracks in o lengthwise direction
of the car, A door operating linkage is connected to the gate,
the door operaling linkage being oriented lengthwise with
respect to the car. An actuating eylinder connected to drive the
door operating linkage, the actuating cylinder also being ori-
ented to act lengthwise with respect to the car, the actuating
cylinder having an axis of reciprocation. The axis of recipro-
cation being tilted such that displacement of the actuating
ceylinder includes 2 vertical component of motion.

In another feature of that aspect of the invention, the hopper
car includes an end section mounted over one of the trucks,
the end section includes a substantially horizontal shear plate,
and the actuating cylinder is mounted on a pedestal mounted
to the shear plate, the pedestal including an inclined mounting
for the cylinder. In a further feature, the railroad hopper car

IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited

Page 704

20

25

30

35

40

45

50

53

65

4

has a longitudinal-vertical central plane, and the axis or recip-
rocation lies in the longitudinal-vertica] plane. In a still fur-
ther feature, the hopper includes at least a first end slope sheet
extending Jongitudinally and being inclined longitudinally
inboard and downwardly toward the gate, and at lcast part of
the actuating cylinder is overhung by at least part of the first
end slope sheet. In a yet further feature, the hopper car
includes an end section having a substantially horizontal
shear plate mounted over a draft sill. The hopper includes a
first end slope sheet, the first end slope sheet at least partially
overhanging the horizontal shear plate, The actuating cylin-
der is mounted above the shear plate, centrally aligned over
the draft sill. The actuating cylinder is at least partially over-
hung by the first end slope sheet. In still yet another further
feature the first slope sheet is substantially planar and has a
first angle of inclination relative to horizontal. The actuating
cylinder is inclined longitudinzally inboard downwardly, and
is inclined at a second angle. The second angle lies between
horizontal and the first angle. In yet another featurethe carhas
an underframe and the door operating linkage includes a first
linkage component, 2 second linkage component, a third link-
age component, and e fourth linkege component. The first
linkage component is a reference datum component and
includes structure immovable relative to the underframe. The
second linkage component is e first pivot linkage mounted to
the first linkage component at a main pivot connection, the
first pivot linkage being a first pivot arm constrained to pivot
on anaxis of rotation criented horizontally cross-wise relative
to the underframe. The fourth linkage component is a second
pivot linkage pivotally mounted to the first linkage compo-
nent and includes at least the gate. The third linkage compo-
nent includes a drag link element connected to the first pivot
arm, the drag link clement having at lcast a first pivotal
attachment to at Jeast a portion of the fourth linkage compo-
nent, whereby input motion of the second linkage component
uniquely determines position and motion of the third and
fourth linkage components relative to the first linkage com-
ponent. Motion of the second linkage component is driven by
the actuator. In still another feature the main pivot connection
of the first pivot arm to the first linkage component is located
lower than the actuating eylinder, In yet still another feature,
the drag link element is connected to the first pivot arm at a
distal pivot connection relative to the main pivot connection,
and, when the gate is in the closed position and the car is
viewed in side view, the actuating cylinder is located between
the main pivot connection and the distal pivot connection.
In another aspect there is a railroad hopper car. It has at
least one hopper having a bottom discharge, the bottom dis-
charge including a gate movable between a closed position for
retaining lading and an open position for permitting egress of
lading, It has first and second end sections to which the
hopper is mounted, the first and second end sections being
mounted to respective first and second railroad car trucks for
rolling motion along ruilroad tracks in & lengthwise direction
of the car. There is a door operating linkage connected to the
gate, the door operating linkage being oriented lengthwise
with respect to the car and connected. An actuating cylinder is
connected to drive the door operating linkage. The actuating
cylinder is also oriented to act ina lengthwise extending plane
with respect to the car. The actuating cylinder has an axis of
reciprocation. The door operating linkage includes a first
pivot arm pivolully mounted to the first end scction at a first
pivot connection. There is a mechanical transmission con-
nected between the first pivot arm and the gate. The mechani-
cal transmission includes at least a drag link movably con-
nected to the first pivot arm at a location distant from the first
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pivot connection, The first pivot connection is lower than the
actuating cylinder as seen when viewing the first end section
in side view.

In another feature of that aspect of the invention, when the

6

There is an actuating cylinder also oriented to act in a [ength-
wise extending plane with respect to the car, the actuating
cylinder being connected to drive the door operating linkage.
The door operating linkage includes a pair of first and second

gateis inthe closed position and the caris viewed insideview, 5 linkape members co-operably mounted to either transverse
the actuating cylinder is located between the main pivot con- side of the actuating cylinder, whereby the actuating cylinder
nection and the distal pivot connection. In still another fea- is bracketed by the linkage members.
ture, the actuating cylinder drives an intermediate lever that is In another feature of that aspect of the invention, the carhas
connected to drive the first pivot arm. an underframe and the linkage is a closed loop bar linkape in
Inapother aspect of the invention there is a rail road hopper 10 which there is a first linkage component, a second linkage
car. It has a hopper carried between a pair of trucks, the  component, a third linkage component, and a fourth linkage
hopper having first and second upstanding sidewalls running component. The first linkage component is a reference datum
lengthwise therealong, The hopper has a lower dischargeand ~ component and includes structure immovable relative to the
convergent slope sheets giving onto the discharge, The rail  underframe. The second linkage component is a first pivot
road car has a side sill and a top chord. The first upstanding 15 linkage mounted to the first linkage component at a main
sidewall extends from the side sill to the top chord. The first ~ pivot connection, and which includes the first and second
upstanding sidewall has a predominanily upwardly running linkage members, the {irst and second linkage members being
sidewall stiffener mounted thereto. The sidewall stiffener is ~ amatched pairofileft and right hand pivot arms consirained to
located at & longitudinal station intermediate the trucks. The  pivot ona common axis of rotation relative to the underframe.
first upstanding sidewall has a first region, the first region 20 The fourth linkage component is a second pivot linkage piv-
being alower region thereof. The first upstanding sidewall has otally mounted 1o the first linkage component and which
a second region. The second region is an upper region thereof. inchudes at least one pivotally mounted door assembly defin-
The sidewall stiffencr has a first portion, the first portion  ing the bottom discharge govemer. The third linkage compo-
being a lower portion thereof. The first portion is mountedto  nentinchides a drag link element having at least a first pivotal
the first region of the first upstanding sidewall. The sidewall 25 attachment to at least a portion of the fourth linkage compo-

stiffener bas a second portion, the second portion being an
upper portion thereof. The second portion is mounted to the
second region of the upstanding sidewall. The first portion of
the first upstanding sidewall stiffener is laterally outboard of
the first region of the first upstanding sidewall. The second
portion of the sidewall stiffener is laterally inboard of the
second region of the first upstanding sidewall. The sidewall
has a continuous section between the first and second regions
thercof. The sidewall stiffencr has web continuity between
the first and second portions thereof.

In a feature of that aspect of the invention, Lhe first and
second portions of the sidewall stiffener are substantially
co-planar, and are substantially vertically aligned when seen
in a sectional view looking along the car. In another feature,
the first upstanding sidewall has a third region intermediate
the first and second regions. The third region includes a side
sheet transition portion passing across the sidewall stiffener
from an inboard margin thereof to an outboard margin
thereof, and the stiffener has vertical web continuity through
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nent, whereby input motion of the second linkage component
uniquely determines position and motion of the third and
fourth linkage components relative to the first linkage com-
ponent. Motion of the second linkage component is driven by
the actuator.

In another feature the hopper includes a hopper end slope
sheet. The end slope sheet extends substantially in a plane
inclined downwardly and lengthwise inwardly toward the
bottom discharge. Displaccment of the third linkage compo-
nentassociated with motion ofthe door assemhly between the
open position is predominanty in a direction generally par-
alle] to the end slope sheet, In another feature the hopper
includes a hopper end slope sheet. The end slope sheet
extends substantially in a plane inclined downwardly and
lengthwise inwardly toward the bottom digcharge. During at
least an instantanegus portion of motion of the third linkage
component while the door assembly is in a position between
the open position and the closed position the third linkage
component moves parelle] to the end slope sheet. In still

the transition portion. In another feature, the first upstanding 45 another feature the third linkage component includes at least
sidewall has a third region intermediate the first and second a first element and a second element mounted thereto. 1The
regions. The third region includes a side sheet transition por-  first element is pivotally mounted to the first linkage compo-
tion passing across the sidewall stiffener from an inboard nent, and is constrained to move in a lengthwise-vertical
margin thereof to an outboard margin thereof. The hopper plane relative to the first linkage component. The second
includes first and second sloped side sheets. The first sloped 50 element has a first connection to the first component the first
side sheet meets the first sidewall at the transition portion. In  connection being a pivot connection. The second element has
another feature, the first sidewall has an overall height from a secoud connection to the fourth linkage component, the
the side sill to the top chord, L, and the transition is located a second connection having at least one degree of freedom of
distance above the side sill that is in therangeof %10% L.In motion. The second element is constrained always to be co-
a still forher feature the first sidewal] has an overal] height 55 planar with the first connection, (he second connection, and
from the side sill to the top chord, L, and the first slope sheet  the main pivot connection, In yet still another feature, the
meefs the transition at an height that is in the range of Yato %4 bottom discharge governor includes a door. The actuating
L above the side sill. cylinder is connected to drive the door operating linkage

Ina further aspect of the invention there is a railroad hopper ~ through a lever assembly. The lever assembly has an over-
car. It has at least one hopper having a bottom discharge, the 60 center lock that is operable to prevent release of the hotiom
hottorn discharge having a bottom discharge governor mov- gate to the open position when the actuating cylinder is inac-
able between a closed position for retaining lading and an ~  tive. In yet a further feature, motion of the first pivot linkage
open position for permilling egress of lading. The car has occurs in a longitudinal-vertical plane. The second pivol link-
structure by which the hopper is carried on spaced apart age moves in a plane generally cross-wise 10 the longitudinal -
railroad cars trucks for wlling motion along railroad tracksin 65 vertical plane. Instill a further feature the main pivot connec-

a lengthwise direction of the car. The hopper has a door
operating linkage oriented lenpthwise with respect to the car.

tion is beneath the actuating cylinder when the hopper car is
seen in side view, In again another feature one of (a) the main
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pivot is beneath the drag link element; and (b) the actuating  ber being a cam. The third fitting includes an abutment for
cylinder is between the main pivot and the drag link element.  co-operation with 2 mating fitting of the door actuating trans-
Tn a yet still further feature, the hopper includes at leasta first ~ missjon. The third fitting is movable between a first position
end slope sbeet, and the bottom discharge governor includes  and a second position, in the first position the abutment being
a door. The first end slope sheet is inclined longitudinally 5 presented to obstruct motion of the mating fitting of the door
downwardly and inboard toward the door. The drag lick ele-  actuating transmission and thereby to prevent the door from
ment is inclined on a slope predominantly paralle] to, and moving to an open position thereof. The second fitting is
adjacent to, the first end slope sheet. The actuating cylinderis movable between a first position and a second position, in the
oriented along the lengthwise direction, and is also tilted  first position thereof the second fitting being positioned to
longitudinally downwardly and inwardly toward the door. 10 intercept the member of the door actuating transmission and
In another aspect of the invention there is a railroad hopper  to be deflected away from the first position toward the second
car. It has at least one hopper carried by railroed cartrucksfor  position thereby. The first fitting has a first degree of freedom
motion in a lengthwise direction of the car along reilroad  of motion permitting the first and second fittings to move
tracks. The hopper has a bottom discharge. The bottom dis- ~ between their respective first and second positions. The
charge has a door movable between a closed position for 15 degroe of freedom constrains the third fitting to motion pre-
retaining lading and an open position for permitting egressof  dominantly cross-wise to the axial direction.
lading. A mechanical (ransmission is connected to the door. In another feature, the lock mechanism there has a bias
The mechanical treasmission is oriented lengthwise with ~ member oriented to urge the third fitting toward the first
respect to the car. A door actuator is conmected to the  position thereof. The bias member is a spring having a first
mechanical transmission and is operable to urge the door 20 end and a second end, the first end being mounted to bear
from the open position toward the closed position, the door against tbe body of the lock mechanism, the second end
actuator being oriented to reciprocate in a first direction. The having a foot for reaction against the datum structure, Jn
hopper car has a first Jock operable to prevent movement of  another feature, the first degree of frecdom of motion is an
the door from the closed position to the open position when  angular degree of freedom, and the predominantly cross-wise
the dooractuator is inactive. The hopper carhas a second lock 25 motion is predominantly circumferential motion about an
operable to prevent movement of the door from the closed  axis of rotation. In a feature the first fitting is an hinge, the axis
position to the open position when the door actuator is inac- of rotation is an axis of rotatjon of the hinge, and the axis of
tive if the first lock should fail. The second lock is movable  rotation of the hinge is substantially paralle] to the axial
between an engaped position in which it prevents movement  direction of the door actuating transmission. In still another
of the door to the open position thereof, In moving between 30 further feature, the first fitting of the lock mechanism includes
the engaged and disengaged positions, the second lockhas a  an hinge and a footing of the hinge for mounting to the datum
displacement that is predominantly cross-wise to the first structure. The axis of rofation is an axis of rotation of the
direction of the reciprocation of the door actuator. hingg, and the footing has a substantially planar footprint. The
In another featurc of that aspeet of the invention, thecarhas axis of rotation of the hinge is angularly inclined relative to
a central lengthwise-vertical plane, the door actuator is posi- 35 the substantially planar footprint. In yet another feature, the
tioned to reciprocate in the central lengihwise-vertical plane, lock mechanism has all or any combination of the forgoing
and the second lock is movable between the engaged and additional features.
disengaged positions in motion predominantly transverse to In still another aspect of the invention there is a railroad
the central lengthwise-vertical plane. In ancther feature, the hopper car for carrying particulate material. The hopper car
second Jock is mounted on an hinge and pivots in a circum- 40 there has a hopper and first and second end sections for
ferential direction between the engaged and disengaged posi-  carriage by respective first and second rail road car trucks for
" tions. In still another feature the second lock is mounted onan rolling motion along railroad tracks in a longitudinal dirce-
hinge, the hinge has an axis lying paralle] to the lengthwise  tion. The hopper is suspended between the first and second
vertical plane, and the second lock pivots circumferentially end sections. The hopper has a discharge section through
between the engaged and disengaged positions. In another 45 which to release lading, and first and second end slope sheets
feamre, the second lock is biased toward the engaged posi- oriented toward the first and second end sections, the slope
tion. In still another feature, the second lock is biased toward sheets being inclined in the longitudinal direction to feed the
the engaged position. In yet another feature the apparatus is discharge section. The first end section includes a draft sill
one in which one of: (a) the second lock has a cam and the  extending in the longitudinal direction, a main bolster extend-
actuator has a mating cam follower; and (b) the second Jock 50 ing cross-wise to either side of the draft sill, and a shear plate
has a cam follower and the actuator has a mating cam. The  mounted to the draft sill and to the main bolster. The shear
cam and cam follower are co-operable, and are oriented to plate extends lengthwise along the drafi sill and cross-wise
deflect the second lock away from the engaged positionasthe  from side to side of the hopper car. The first end slope sheet of
door moves from the open position to the closed position  the hopper overhangs the shear plate of the first end section.
thereof, 55 The hopper car is [ree of primary structure directly above the
In another aspect of the invention, there is a Jock mecha-  shear plate of the first end section under the overhang of the
nism for a door actuating transmission of 2 railroad gondola first slope sheet of the hopper.
car, the door actuating transmission including a reciprocating In another featre of that aspect of the invention, there is
actuating cylinder mounted to a datum structure, the cylinder ~ one of: (a) the first slope sheet has an upper margin and the
being movable forward and backward in an axial direction, 60 hopper car includes an end post extending upwardly from the
The lock mechanism has a body having a first fitting, a sccond draft sill to the upper margin of the slope sheet; and (b) the
fitting and a third fitting. The first fitting is a mounting by first slope sheet has an upper margin terminating at an end
which to connect the lock mechanism to the datum structure.  wall, and the hopper car includes an end post exlending
The second fitting is one of (a) a cam for co-operationwitha  upwardly from draft stub sill to the end wall. In another
member of the door actuating transmission, that member 65 feature, the shear plate has a longitudinally outboard margin
being a cam follower; and (b) a cam follower for co-operation  and the draft sill has a striker located outboard of the longi-
with a member of the door actuating transmission, that mem- tudinally outboard margin of the shear plate, and the end post
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is one of: (a) rooted to the draft sill adjacent to the striker; (b)
rooted to the shear plate adjacent to the longitudinally out-
board margin of the shear plate. In a further feature, the
bolster has first and second laterally outboard distal ends, and
the hopper car has comer posts extending upwardly from the
distal ends of the hopper to the first slope sheet.

In still another feature, the bolster has first and second
laterally outboard distal ends, and the hopper car has corner
posts extending upwardly from the distal ends of the hopper
to the first slope sheet. In another feature, one of: (a) the first
slope sheet has an upper margin and the hopper car includes
an end post extending upwardly from the draft sill to the upper
margin of the slope sheet; and (b) the first slope sheet has an
upper margin terminating at an end wall, and the hopper car
includes an cnd post extending upwardly from draft stub sill
to the end wall; the shear plate has a longitudinally outboard
margin and the drall sill has a siriker located outboard of the
longitudinally outboard margin ofthe shear plate, and the end
post is one of: (&) rooted to the draft sill adjacent to the striker,

10
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shear plate over an inboard end region of the draft sill, the
aperture permitling a portion of the draft gear to protrude
upwardly therethrough during installation in the draft gear
pocket; and (b) a coupler catrier seat defined in the draft sill
longitudinally inboard of the striker, and a coupler carricr
co-operable therewith, the coupler carrier being removable to
permit installation of draft gear in the draft pocket, and, when
the coupler carrier Is installed, the coupler carrier providing a
support for a coupler shank when the coupler shank is con-
nected to the draft gear within the draft sill.

In another feature of that aspect of the invention the freight
car has both (a) and (b). In another feature, there is a cover
plate for the aperture of the shear plate, the cover plate being
removable to permit installation of the draft gear. In still
another feature, the draft sill has a pair of vertically oriented,
longimdinally running spaced apart side webs. The webs have
a preater depth of section adjacent to the striker. The webs
have respective first and second apertures formed therein. The

(b) rooted to the shear plate adjacent to the longitudinally 20 first and sccond apertures define the draft gear retainer scat,
outboard margin of the shear plate. The bolster has firstand  and the retainer is a sideways slidable shaft that is movable to
second laterally outboard distal ends, and the hopper carhas ~ extend across the draft sill between the first and second aper-
corner posts extending upwardly from the distal ends of the tures in the draft sill side webs. In a further feature there is a
hopperto the first slopesheet. The hopper carhasamachinery  cover plate for the aperture of the shear plate, the cover plate
space bounded by (a) the first slope sheet; (b) the shear plate 25 being removable to permit installation of the draft gear. In

of the first end section; (c) the end post; and (d) the comer
posts, and the machinery space is free of any other primary
structure.

In yet another feature the hopper car hes at least one lon-
gitudinally hinged discharge door, the discharge door being
movable cross-wise between open and closed positions. A
longitudinally acling pneumatic actuator is at least partially
lodged in the machinery space directly above the draft sill. In
still yet another feature a brake reservoir is also at least
partially lodged in the machinery space. In a yet further
feature the shear plate is mounted above and to the main
bolster and defines an upper flange thereof. The main bolster
has a lower flange downwardly spaced from the upper flange,
the lower flange terminating at respective distal end portions
at either side of the car. The car includes a side sill running
along the car between the first and second end sections. The
side sill has an upper flange, the upper flange of the side sill
being substantially co-planar and comnected to the shear
plate. The side sill has a lower flange, the lower flange of the
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side sill being substantially co-planar with a respective one of 45

the distal end portions of the Jower flange of the main bolster.
In another further feature, the shear plate defines an upper
flange of the draft sill whereby the draft sill upper flange, the
shear plate and the side sill upper flange are all substantially

co-planar. In another feature the machinery space is free of 50

elephant ears.

In a further aspect of the invention there is a railroad freight
car having a freight car body for carrying lading, the body
being mounted on railroad car trucks for rolling motion in a
longitudinal direction along railroad tracks. The car body
includes a draft sill having a draft gear pocket for accommo-
dating draft gear, and a shear plate overlying the drafi sill and
functioning as an upper flange of the draft sill. The draft sill
has aninboard end oriented toward a truck center of one of the
trucks, and an outboard end terminating at a striker, The draft
sill has an underside and an access opening formed in the
underside to admit entry of draft gear into the draft gear
pocket from below. The car has a drafl gear carrier plate, The
carrier plate is mounted to the underside of the draft sill
beneath the draft gear pocket. The carrier plate is removable
to permit installation of the draft gear into the draft gear
pocket. The car body has one of (a) an aperture formed in the

353

60

65

another further feature the draft sill has a centerplate centered
onthe truck center, rear drafl stops are weldad within the draft
sill, and at least a portion of each of the rear draft stops
extends longimdinally inboard of the truck center. In still
another further feature, the car is one in which at least one of
(a) the feight car has a truck center fo striker plate drall sill
length of less than 50 inches; and (b) the freight car has a truck
center to coupler pulling face length of less than 65 inches
when the draft gear is fully extended in draft. In another
feature, the railroad freight car is one in which at least one of
(a) the freight car has a truck center to striker plate draft sill
length of about 38 inches (+/-2™); and (b) the freight car has
atruck center to coupler pulling face length of about 53 inches
(+/-2") when the draft gear is fully extended in draft.

These and other aspects and features of the invention may
be understood with reference to the description which fol-
lows, and with the aid of the illustrations.

BRIEF DESCRIPTION OF THE FIGURES

The description is accoinpanied by a set of illustrative
Figures in which:

FIG. 1 is a general arrangement, jsometric view of a rail-
road freight car according to an aspect of the invention with
all ancillary systems removed to leave only primary structure
vigible;

FIG. 2a is an isometric view of a sidewall of the gondola car
of FIG. 1;

FIG. 2b shows a side view of the sidewall of FIG. 2a;

FIG. 2¢ shows an end view of the sidewall of FIG. 2a;

FIG. 3a shows a perspective view of the end structure ofthe
railroad freight car of FIG. 1;

FIG. 3p is a side view of the structure of FIG. 3a;

FIG. 3¢ is a detail of the end structure of FIG. 35, with the
near side web of the draft sill removed to show the draft stop,
ccater plate, and coupler relationship.

FIG. 4a is a isometric view of a portion of the door opening
mechanism for the railroad car of FIG. 1 in a fully open
position;

F1G. 4bis a isometric view of a portion of the door opening
mechanism for the railroad car of FIG. 1 in an intermediate
position;
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FIG. 4c is a isometric view of a portion of the door opening,
mechanism for the railroad car of FIG. 1 in a fully closed

position;

FIG. 5a 15 a side view of the door opening mechanism of

FIG. 4a;

5

F1G. 55 is a side view of the door opening mechanism of

FIG. 4&;

FIG. 5¢ is a side view of the door opening mechanism of

FIG. 4¢;

FIG. 6a is an cnd view of the door opening mechanism of 10

FIG. 4a;

FIG. 64 is an end view of the door opening mechanism of

FIG. 4b; and

FIG. 6¢ is an end view of the door opening mechanism of

FIG. 4¢;

15

FIG. 7a is a perspective view of a secondary lock mecha-

nism for the door opening mechanism of FIG. 4a;

FIG. 7b is a plan view of the mechanism of FIG. 7a;
FIG. 7c is a perspective view of the mechanism of FIG. 7a

when the door are open

20

FIG. 7d is a view similar to FIG. 7¢, of the mechanism of

FIG. 7a in a deflected condition; and

FIG. 7e is a perspective view of the mechanism of FIG. 7a

in a locked position;

DETAILED DESCRIPTION

25

The description that follows, and the embodiments
described therein, are provided by way of illustration of an
example, or examples, of particular embodiments of the prin- 3¢
ciples, aspects or features of the present invention. These
examples are provided for the purposes of explanation, and
not of limitation, of those principles and of the invention. In
the deseription, like parts are marked throughout the specifi-
cation and the drawings with the same respective reference 35
numerals. The drawings may be aken as being to scale unless

noted otherwise,

The terminology used in this specification is thought to be
consistent with the customary and ordinary meanings of those
terms as they would be understood by a person of ordinary 40
skill in the rail road industry in North America. Following
from decision of the CAFC in Phillips v. AWH Corp., the
Applicant expressly excludes all interpretations that are
inconsistent with this specification, and, in paricular,
expressly excludes any interpretation of the claims or the 4s
languape used in this specification such as may bemade in the
USPTOQ, or in any other Patent Office, other than those inter-
pretations for which express support can be demonstrated in
this specification or in objective evidence of record in accor-
dance with In re Lee, (for example, earlier publications by 50
persons not employed by the USPTO or any other Patent
Office), demonsirating how the terms are used and under-
stood by persons of ordinary skill in the art, or by way of
expert evidence of a person or persons of at least 10 years
experience in the industry in North America orin other [ormer ss
territories of the British Empire and Commonwealth.

In terms of general orientation and directional nomencla-
fure, for rail road cars described herein the longitudinal direc-
tionis defined as being coincident with the rolling direction of

12

refer to a distance or orientation relative to the longitudinal
centerline of the railroad car, or car unit, or of the centerline of
a centerplate at a truck center. The term “longitudinally
inboard”, or “longitudinally outboard” is a distance taken
relative to a mid-span lateral section of the car, or car unit.
Pitching motion is angular motion of a railcar unit about a
horizontal axis perpendicular to the longitudinal direction.
‘Yawing is angular motion about a vertical axis. Roll is angular
motion about the longitudinal axis. Given that the rail road car
described herein may tend to have both longitudinal and
transverse axes of symmetry, a description of one half of the
car may generally also be intended to describe the other half
as well, allowing for differences between right hand and left
hand parts. In this description, the abbreviation kpsi stands for
thousand of pounds per square inch. To the extent that this
specification or the accompanying illustrations may refer to
standards of the Association of American Railroads (AAR),
such as to AAR plate sizes, those references are to be under-
stood as at the earliest date of priority to which this applica-
tion is entitled.

Bottom dumping hopper cars, of which ore cars and coal
cars may be examples, may tend to have either longitudinal
doors or transverse doors, Longitudinal doors are oriented
such that the doors operate on hinges or axes of rotation that
are parallel to the direction of travel of the railroad car gen-
erally. U.S. Pat. No. 4,250,814 of Stark et al,, issued Feb, 17,
1981 and U.8. Pat. No. 3,800,711 of Tuttle, issued Apr, 2,
1974 show cars with longitudinal doors. By contrast, trans-
verse doors are ones in which the axes ofrotation of the hinges
or other pivots tend to be predominantly cross-wise to the
direction of travel, most often perpendicular to it. An example
of a transverse door car shown in U.S, Pat. No. 4,843,974 of
Ritter et al, issued Jul. 4, 1989,

FIG. 1 shows an isometric view of an examplc of a rail road
freight car 20 that is intended to be representative of a range
of rail road cars in which one or more of the varivus aspects of
the present invention may be incorporated. While car 20 may
be suitable for a variety of general purpose uses, it may be
taken as being symbolic of, and in some ways a generic
example of, a flow through car, in which lading is introduced
by gravity flow from above, and removed by gravity dis-
charge through gated or valved outlets below. Flow through,
or center flow cars may include open topped hopper cars,
grain cars, plastic pellet cars, potash cars, ore cars, coal gon-
dolas, and so on. In one embodiment car 20 may be a hopper
car such as may be used for the carriage of bulk commodities
in the form of a granular particulate, be it in the nature of
relatively coarse gravel or fine aggregate in the nature of fine
gravel or sand or various ores, ore concentrate or coal. The
principle, or primary, structure of car 20 may be symmetrical
about both its longitudinal and transverse, or lateral, center-
line axes. Consequently, it will be understood that the car has
first and second, left and right hand side beams, bolsters and
50 on.

By way ol a penerul overview, car 20 may have a car body
22 that is carried on trucks 24 for mlling opemation along
railroad tracks. Car 20 may be a single unit car, or it may be a
multi-unit car having two or more car body units, where the
multiple car body units may be substantially permanently

the rail road car, or rail road car unit, when located on tangent 60 connected at an articulated connector, or by draw bars, as
(that s, straight) track. In the case of arail rond car havinga  opposcd to by ordinarily releasable AAR couplers. Car body
center sill, be it a stub sill or a straight-through center sill, the 22, and the various structural members and fittings described
longitudina] direction is paralle] lo the center sill, and parallel  herein may be undersiood 1o be typically of metal construc-
to the top chords. Unless otherwise noted, vertical, crupward ~ tion, whether welded or Huck(t.m.) bolted, or riveted
and downward, are terms that use top of rail, TOR, asadatum. 65 together, the metal members being most typically steel, stain-
In the context of the car as a whole, the term lateral, or less steel, or aluminum, as may be appropriate. Some car
laterally outboard, or transverse, or transversely outboard builders have also used reinforced plastic composites for car
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elements, and those materials could also be employed where
suitable. The default construction may be taken as being steel,
of which the majority may be mild stee] having, typically, a 50
kpsi yield. Car body 22 may have a lading containment vessel
or shell 26 such as may include an upstanding wall structure
28 which may have a pair of opposed first and second end
walls 30, 32, that extend cross-wise, and a pair of first and
second side walls 34, 36 that extend lengthwise, the end walls
30, 32 and side walls 34, 36 co-operating to define a generally
rectangular form of peripheral wall structure 28, Wall struc-
ture 28 may include top chords 38 running along the top of the
walls, and side sills 40 running fore-and-afi along lower por-
tions of the side sheets or side sheet assemblies 42 of side
walls 34, 36. In some instances, such as that of the illustration
of FIG. 1a, car 20 may have stub center sills 44 at cither cnd,
in which case side walls 34, 36 may act as deep beams, and
may carry vertical loads 1o main bolsters 90 that extend Lat-
erally from the centerplates. In the case of a single, stand
alonc car unit, draft gear and relcasable couplers may be
mounted at either end of the stub center sill. In a center flow,
or flow through car, the upper portion of the car may typically
include means by which to admit lading under a gravity drop
system. Such an intake 46, or cotryway may be a large rect-
angular opening such as that bounded by top chords 38.

Car body 22 may include end sheets 48 and side sheets 50.
Car 20 of FIG. 1 et seq., is illustrated as a car having a single
hopper 52, a single hopper discharge section 54, and an out-
flow or discharge governor in the nature of a discharge door
assembly 56. However, car 20 could, alternatively, be a mul-
tiple hopper car. In a multiple hopper car, the car may have
laterally extending members or reinforcements, which may
be cross-bearers, or cross-bearers with shrouds, or merely
shrouds, particularly where the car is a multiple hopper car.
These cross-members may run fully across the car from side

sill to side sill, and may intersect the center sill, or the center :

sill shroud as may be. The car may also include upper wall
bracing, in the nature of diagonal struts which extend diago-
nally upwardly and outwardly from the apices of the respec-
tive cross-members at the centerline of the car to upper
regions of the side walls near or at the top chords; and laterzl
ties or struts that run across the car from sidewall to side wall
to meet the upper cads of the diagonal struts at their wall
brackets. Those brackets may be aligned with, and mated
through the wall to, the vertical exterior posts that run from
the side sill to the top chord and reinforce the walls.

End sheets 48 may be substantially planar slope sheets or
slope sheet assemblies that are inclined downwardly in the
longitudinally inboard direction to feed the discharge section.
Not atypically, each pair of fore- and aft opposed slope sheets
may be inclined at equal and opposite angles, and the angles
of those sheets may be selected to be somewhat steeper than
the free slope angle, or natural talus slope angle of the lading
for which the car is designed, such that, when the gates are
opened, the lading may tend to flow out, rather than sit at rest.

The primary structure of body 22 of car 20 includes lading
containment vessel 26 which is in the nature of hopper 52.
Hopper 52 has an upper portion 58 with substantially vertical
wall panels, and a lower stationary portion defined by & set of
converging sloped walls, namely the side and end slope sheet
assemblies 48 and 50. At the lower margin of the sloped walls
there is the outflow govemor, namely door asscmbly 56,
which, in this instance, may have the form ofa pairof first and
second, or left and right hand doors 62, 64. This containment
structure seals on, and is carried by, a pair of first and second
end structures, 66, 68, at either end of the car. End structures
66, 68 are in tum carried by trucks 24. A door operating
apparatus or mechanism, or drive train, or transmission, how-
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ever it may be termed, and identified generally as 70, is
provided to move doors 62, 64 between open and closed
positions.

Considering this structure in greater detail, trucks 24 are
most immediately surmounted by center plates 72 of longi-
tudinally extending stub sills 44. Stub sills 44 in tum carry
laterally extending main bolster arms 74 of main bolster 90,
Arms 74 extended perpendicularly away from the centerplate
72, 1.e., they are centered on the truck center, CL-Truck. Side
sills 40 run Jengthwise along the carbetween, and tie together,
the most laterally outboard extremities of main bolster arms
74. A shear plate 76 is mounted in an x-y horizontal plane
defining the top cover plate of stub sill 44. Shear plate 76
extends laterally from side sill to side sill, and longitudinally
from the forc-and-aft cod slope shect 48 to the laterally
extending end sill 78 of'the car, which, in this instance may be
an upturned {lange formed on the longitudinally culboard
margin of shear plate 76. In car 20, the primary structure
includes an end post 80 and a pair of side or corner posts 82,
84,

Endpost 80is rooted in shear plate 76 in line with centersill
44, and may have lateral webs or gussets aligned with the
wcbs of stub sill 44 to provide vettical web continuity across
shear plate 76. End post 80 then extends fully between shear
plate 76 and top chord 86 of end wail 30 or 32, as may be.
Comer posts 82 and 84 are rooted to, and stand upwardly
from, the junction of the laterally outboard ends of left and
right hand main bolster anms 74 and side sills 40. Posts 82 and
84 extend upwardly from this junction to mate with various
elements of the end and side walls, as may be described
below.

As described in additional detail below, car 20 has an
abnormally short distance from the striker 88 to the truck
center, i.c., the CL of centerplate 72. Striker 88 s the vertical
planar surrounding face plate at the outhoard end of the stub
sill 44. In the terminclogy of the industry, the portion of the
center sill 44 (be it a stub center sill or a straight through
center sll) that lies longitudinally outboard of the truck center
CL-Truck may also be referred to as the draft sill. In car 20,
the short draft sill length, identified as L4, leaves an anoma-
lously small space in which to install other systems, such as
the brake reservoir and the door operating pncumatic cylin-
der. Car 20 has an end of car machinery space, indicated
generally as 75, that is bounded by skear plate 76 on the
bottom, the sloped end wall assembly 30 or 32 of the car on
the top, main vertical central end post 80, and main side posts
82, 84 at the ends of main bolster 90. This space may be
referred to as having the shape, generally, of a triangular
prism and is substantially unobstructed by the primary struc-
ture of the car. For the purposes of this description, primary
structure is defined as the underframe, including side sills and
center sill (i.e., including the draft sill), the side walls, the
slope sheets and top chords, the hopper construction includ-
ing the stationary parts ofthe discharge section, as wel] as any
cross-bearers, cross-lies, bolsters, shear plates and so on.
Primary structure excludes secondary or ancillary structure or
systems such as ladders, cat-walks and other safety appli-
ances, brakes, brake rods and brake fittings, air hoscs, reser-
voirs and pneumatic fittings, movable door members, door
operating linkages, and so on.

In cxisting cars, this space, 75, is often occupicd or other-
wise obstructed by other primary structure, such as so-called
“glephant ears™. In this context, “elephant ears” are large,
substantially triangular planar plates, sometimes provided
with central lightening holes, that have one edge fixed along
the junction of the center sill webs and the center sill cover
plate, and another edge welded to the end slope sheet. The
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third edge is typically a free edge. Often these plates lic in a
plane that is oriented at an angle to the vertical—i.e., it leans
laterally outboard. Car 20 avoids the use of these “elephant
ears” and so provides the large unobstructed space sbown in
F1G. 14.

FIGS. 1 and 24, 25 and 2¢, all show the sidewall of the car,
indicated generally as 34 or 36. Sidewall 34 and 36 function
as sbort beatns of low (e.g., less than 4:1, possibly less than
3:1) length-to-depth ratio. Sidewall 34 or 36 can be seen to
have a bottom flange or chord member, namely side sill 40, a
top flange or chord member, namely top chord 38, which may
have the form of a square or rectangular hollow structural
steel tube; and an intermediate shear force transfer web,
namely side sheet assembly 42. Side sbeet assembly 42 may
include an upper sheet portion or member 92 that is welded to
the outside face of top chord 38 at alap joint, and that extends
downwardly therefrom; and a lower sheet portion or member
94. Member 94 may have the form of a Z-section, having a
first portion, namely an upper flange or leg or margin 96 that
extends in a substantially vertical plane aud has an uppermost
margin that overlaps the lowermost edge or margin of mem-
ber 92; a second or intermediate portion 98 that runs in an
inclined planc sloping inwardly and downwardly on the slepe

.of the hopper side sheets generally, and a third or bottom

porticn, namely bottom flange, or leg, or margin 100 that
extends jn a substantially vertical plene downwardly. Side-
wall 34 or 36 also includes a central post, or web stiffener, 102
that bas a lowermost first portion 104 an intermediate second
portion 106, and an uppermost third portion 108.

Side sill 40 includes a channel 110 that is welded toes-
inward against the lowermost marginal portion of lower leg
100 to form a closed section. The first or lowermost portion
104 of web stiffener 102 has the form ofa quadrilateral gusset
having a first edge welded to the upper leg of chennel 110, a
second edge welded to the vertical margiu 100, a third edge
welded 1o the slopmg portion 98, and the fourth, laterally
outboard, edge being free. As may be noted, portion 104
stands outboard of the sidewall sheet.

Portion 108 is a rectangular web stiffener that is welded to,
and extends downwardly from, the underside of top chord 38
along the inside face of vertical web portion 92. Intermediate
portion 106 is a web, or plate, or gussct, that is also a quad-
rilateral, having a first edge that overlaps, and is weldedto, the
lower margin of portion 108. A second edge is welded to the
lower region of vertical web portion 92, and to the upper
flange or leg 96. A third edge is welded along the sloped
pottion 98 of member 94. The fourth edge is free, and faces
inwardly into the lading containment space of the kopper.
Portions 104 and 106 are co-planar, or substantially co-pla-
nar, such that stiffener 102 has web continuity through mem-
ber 94. The upper margin of the side slope sheet 50 of the
hopper discharge section is welded to the lower margin of the
inclined or sloped portion 98, such that the structure presents
acontinuous sloped surface for containing, and then slidingly
discharging, particulate lading. Expressed dillerently, the
web of the sidewall traverses the sidewall stiffener, commenc-
ing on its inboard margin at side sill 40, traverses tbe web
mid-way up the post, and ends along its outboard margin at
top chord 38, In this arrangement, the vertical stiffener, 102,
acts as the web of a T-section, and the local region of the wall
section to which it is joined functions as the flange of that
T-section.

In this example, the Jocus of intersection of the side slope
sheet plane Py, with the plane of the side wall sheet Py, lies
above the level of side sill 40 by a substaatial distance, indi-
cated as L. This distance may lie in the range of % to %5 of
the distance Ly from side sill 46 to top chord 38, and, in the
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particular may be about 14 of that distance. Further, although
the post bas stiffening member web continuity in a vertical
plane, the wall sheet raverses the stiffening web intermediate
the top chord and the side sill, and does so obliquely on the
slope of plane Py,

The upper leg of channel 110 forms the upper flange of side
sill 40, and the lower leg of channel 110 forms the lower
flange of side sill 40. Shear plate 76 forms the top flange of
main bolster 90. Main bolster 90 also has a Jower or bottom
flange 91. In car 20 the upper leg of channel 110 is co-planar
or substantially co-plapar with, and is connected in flange
continuity with, shear plate 76. Similarly, the lower leg of
channel 110 is co-planar or substantially co-planar with, and
connected in flange continuity with, bottom flange 91 of main
bolster 90.

Continuing with the sidewall assembly, the main sheet,
namely upper sheet portion 92, ends at the comers, and there
are respective first and second end upper web stiffener por-
tions and inwardly stepped plate members 112, which may be
termed “ears™. The top edge of eack ear is welded to the inside
face of top chord 38 in alap joint. The longitudinaily outboard
end edge forms a plane to which the vertical end sheet of the
end slope sheet wall abuts and is welded. The bottom edge
follows the slope of, and is welded to, end slope sheet 48. The
forward, transversely outwardly bent edge is welded to the
upperend portion of side sheet assembly 42, The lower region
of the main sidewall sheet also includes lightening apertures
114, in the space between the corner posts and the slope of the
end slope sheets. Finally, the lower partion of region 100 of
the main sidewall sheet has longitudinal extensions 116 that
are welded to the side edges of the shear papel, namely shear
plate 76, outboard of main bolster 90, thereby forming a
portion of the peripheral flange of the shear plate.

End walls 30, 32 cach includc upper and lower sloped
surface members 122 and 124, which could be made as a
single piece, or as two pieces butt-welded together, as here.
Uppermember122 has notches 126 formed therein to accom-
modate corresponding comer posts 82, 84 as may be, with
local reinforcement doublers 128 at the junction. Lower por-
tion 124 tapers in width to match the narrowing width
between the sloped side sheets with which it mates. At the
upper end of end wall 30 the end wall assembly inchides a
laterally extending first formed member 130 that has a first,
vertical leg 132 that laps the inside face of the top chord 86,
and a bent flange 136 that extends initially horizontally, with
a distal Lp bent upward to mate perpendicularly with the
upper margin 138 of the end slope sheet 48. The distal tip of
end slope sbeet 48 is fillet welded to vertical leg 132. This
results in a substantially triangular closed section defining a
laterally extending end slope sheet reinforcement beam 140.
The ends of this beam abut, are welded to, and are capped by
elephant ears 112, Vertical leg 132 also lies against, and is
welded to, end post 80,

A formed angle 142 is mounted toes-in at an intermediate
height on sloped end wall 48, forming thereby another bollow
section laterally extending end sheet reinforcement or beam
148. Vertical leg 144 of angle 142 is substantially aligned with
the central web of the corner post (be it 82 or 84) and therefore
also with the central web of the main bolster. Another formed
angle 150 is welded toes-in to the back of sloped end wall 30
at the level of shear plate, thercby forming yet another slope-
sheet reinforcement in the form of a laterally extending beam.

The corner posts 82 and 84 each have a lower comer post
flange plate 160 (that includes a lifting lug aperture) that has
a bottom tab welded to the outside, or back, of the end of side
sill 40 in Jine with the mein bolster, then an angled portion
following the angle of the outside cdge of the vertically

FreightCar America, Ex. 1001
IPR Petition - USP 8,132,515

IPR2025-01046, 47 - National Steel Car Limited Exhibit 2057
FreightCar America Inc. v. National Steel Car Limited
Page 710



US 8,132,515 B2

17

extending side wall reinforcements, 161, to an upper end at
the juncture of the side slope sheet with the side wall vertical
leg of the lower side wall sheet. Each end post has two internal
reinforcements 154, Each corner post aiso includes an inter-
mediate member, or web, or gusset, or plate 162, which is
considerably wider than intermediate gusset 106, and a sub-
stantially triangular inside edge web stiffener 164. Plate 162
is a quadrilateral. A first edge of plate 162 muns along the
upward and outward slope of wall extension 166. A second
edge runs vertically against the upper leg of wall extension
166. A third upper edge adjacent runs horizontally along
lateral reinforcement beam 148. The fourth edge runs verti-
cally downward to and along edge stiffener 164. As such, a
vertical post is established.

Considering FIGS. 3a, 36 and 3¢, center sil] 44 includes a
bottom flange or bottom cover plate 165, and a pair of spaced
aparl webs 168, The central region of shear plate 76 forms the
top flange, or top cover plate of the center sill. At its inboard
end, the center sill terminates centrally under the bottom
lateral reinforcement of the end slope sheet 48, A draft pocket
175 is defined between webs 168, shear plate 76 and bottom
cover plate 165 longitudinally inboard of the striker plate.

Center plate 72 is mounted at truck center CL-Truck, inline
with main bolster 90 and the corner posts 82, 84. Rear draft

1¢
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expression of the relative compactness of the draft gear is that
the length from the truck center to the pulling face of the
coupler, when the draft gear is extended in tension, is in the
range of less than 65 inches, and in one embodiment is in the
range of 53"+/-2".

Car 20 may also include a door opening mechanism 200.
Thereare left and right hand, or first and second, doors 62, 64.
Each door has a proximal, hinged edge 206, and a distal free
edge 208. The hinges are carried on hinpe fittings welded to
mounting brackets depending from the slope sheets and side
sills. The hinges run parallel to the longitudinal or lengthwise
axis of the car, generally such that doors 62, 64 are longitu-
dinal doors. Each door has the form of a hollow section beam,
having a proximal beam 210 along the hinge side, a distal
beam 212 along the free edge, internal cross-braces, not
shown, and front and back skins or sheets or plates 214, 216.
The hinges are indicated as 220, the end closure plates as 222,
224. The doors have door seal members 226, 228 that mutu-
ally engage when the doors are moved to a closed position.
Seal members 226, 228 are sprung, such that when they are
closed they deflect somewhat and in so doing take on a spring
pre-load against each other. The door mechanism includes a
pair of first and sccond, matched left and right hand pivot
arms 230, 232; a corresponding pair of first and second drag

stops 172 are welded within the center sill above center plate 25 links 234, 236; a shared yoke 238, and a pair of slave links
72. As seen in FIG. 3c, the inboard end of rear drafi stop 172 240, 242 that each pick up on a knuckle fitting 244, 246 of
extends longitudinally inboard of the truck center. While this ~ each of respective doors 62, 64, The whole assembly has lefi
is known to have been used in at least one single piece, and right band symmetry.
integrally cast draft sill, the inventor is unaware of such a Inasmuch as, when tripped, doors 62, 64 open under the
construction in an all-welded fabrication draft sill assembly. 3¢ influence of gravity, particularly when assisted by the weight
The removable draft sill access cover plate, or draft gear  of'the lading being discharged, one may consider the motion
carrier plate 174, which is bolted 1o the draft sill (i.e., thestub  that occurs as the doors are closed in the sequence of views
sill) bottom flange margins, is mounted immediately longitu- 4a, 4b, and 4¢; 5a, 5b, and 5c; and 6a, 66 and 6¢c. Knuckles
dinally outboard of center plate 72. Front draft stops 176 arc, 244 and 246 arc constrained by geometry to move in circular
in tumn, mounted longitudinally outhoard of carrier plate 174. 35 arcs of fixed radii in planes perpendicular to the respective
In this embodiment there is also a removable member, such as axes of rotation of doors 62 and 64, those axes being the hinge
a top leeway or access plate 178, mounted to shear plate 76. axes of their respective hinges 220, which each lie in a plane
Plate 178 is removed when draft gear 180 is removed or  parallel to the x-z plane of the car centerline. The plane of
installed. On installation, draft gear 180, to which yoke 188is  rotation of knuckles 244, 246 will then tend to be perpendicu-
already mounted, is fed into draft pocket 175 from below, on 40 lar to the central x-z plane. Slave links 240 and 242 are each
anangle, whereby the rear corner protrudesupwardly through ~ of fixed length; each has an end pivotally connected at a two
the opening that is otherwisc covercd by plate 178. The front  rotational degree of freedom knuckle, be it 244 or 246, as may
end of draft gear 180 is rotated into place, and therearend is ~ be; each of slave links 240 and 242 has another end pivotally
rotated downward. As this occurs, yoke 188 is also raised into connected ata second pivot connection at yoke 238; and slave
place. Plates 178 and 174 are then reinstalled. The shank 182 45 links 240 and 242 do not wransmit a bending moment, and so
of the coupler, 184 is inserted, and the coupler key 186 is fed .  therefore pull in pure tension. The upper, or near (i.e., proxi-
through the slot in front draft stops 176 to link coupler 184,  mal), ends of drag links 234, 236 are connected to the distal
and yoke 188 in the customary manper. It may be noted that ~ ends of pivot arms 230, 232 at pivot connections 248, 250,
coupler 184 combines an AAR Type E shank with and AAR ~ which may, if desired, share a common axis of rotation or
Type I knuckle with a bottom shelf. Draft gear 180 itself has so pivot pin.
abnormally short travel, namely about 2% inches deflection Yoke 238 i5 constrained by symmetry to pull in an x-z
before going solid, as compared to 2 “normal” deflection of  plane, which in the embodiment illustrated is the vertical
over 3" before going solid. plane of the centerline of the car. As such, movement of yoke
Dratt sill webs 164 have, at their longitudinally outboard 238 away from the plane of motion of knuckles 244 and 246
end an end portion 190 of increased depth of seclion with a 55 will necessarily draw kouckle fitlings 244 and 246 closer
downwardly protruding bulge or horn, such as might be  together, and toward the vertical centerline plane of the car,
termed a “chin”. End portion 190 has an aperture or slot 192 eventually causing resilient door seals 226, 228 mutually to
formed therein to permit lateral sliding insertion ofa coupler ~ engage, thus closing the opening. This motion can be
support, carrier or bar 194 immediately behind striker plate  achieved by pulling on drag links 234, 236. Each pivot con-
88. Removal of bar 194 permits yoke 188 to be swung intc 60 nection of slave links 240, 242 has a single angplar degree of
place during installation of draft gear 180. When coupler 184 freedom. Similarly yoke 238 has an angular degree of free-
is installed, the shank may rest on bar194. Bar 194isheldin =~ dom about the axis of rotation of the axle, or trunnions, by
place by bolts that secure it relative to webs 164, Overall, a  which it is pivotally mounted to the drag link, or drag links
coupler installation of very short length is achieved. In this 234, 216. This gives the drag link connection two angular
example, L,4 may be in the range of less than 50 inches, and 65 degrees of freedom in total. As the drag links are withdrawn,

in one embodiment may be about 38"+/-2", from the truck
center lo the outboard face of striker plate 88. An alternative

the slave links pull in tension, finding the natural hypotenuse
between the plane of the arc of motion of knuckle fittings 244,
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246 and the plane of motion of drag links 234, 236. Since this
mechanism operates in tension, pivot connections 248, 250
and knuckle fittings 244, 246 are co-planar, with drag links
234, 236, yoke 238, slave links 240 and 242, and their asso-
ciated pivot conoections also lying in that same plane as well.
(See FIGS. 54, 55, 5¢).

Driving force for this system is provided by an actuator,
identified as 260. Actuator 260 may be a pneumatic actuator,
which may be charged by the pneumatic system of the train
generally, as supplied through the pressurized air connection
of the train line. Actuator 260 may include its own reservoir
and check valve. Actuator 260 is connected to move a first
member, in the nature of a primary driven pivot arm or lever,
262, which is in this instance zctuzlly a pair of matched lever
arm members, which in turn is pivotally connccted to, and
drives, a second member in the nature of, a push rod, or, given
{he symmetrical nature of the assembly, a pairof lefl and right
hand push rods 264 and 266. One or both of push rods 264,
266 may have a secondary member, such as may be an extend-
ing arm, or detent, or stop, or abutment, identified as an
over-center travel limiter or governor, 268. The far ends of
push rods 264, 266 may be connected to either pivot arms 230
(or 232, as may be), or to drag link 234 (or 236, as may be). It
may be convenient to connect the far end of push rods 264,
266 at the same pivot connection, or connections 248, 250,

Lever 262 has a first end pivotally mounted to primary
structure of car 20 at footings, identified as mounting fixtures,
fittings or brackets 270. The drive rod of actuator 260 picks up
on lever 262 at an intermediate location, such that lever 262
provides magnification of displacement. Similarly, pivot
arms 230, 232 have a first or base end pivotally connected to
primary structure at mounting fixtures, fittings, or brackets
272. Acteator 260 is located on the centerline (ie., in the
central X-z planc) of car 20, between and in substance below
pivot arms 230, 232. “Below™ in this context may be thought
of'as radially more proximate Lo (he pivol axis Py, ofbrackels
270 than is the pivot axis of connections 248, 250, as well as
in the context of being lower than as In closer to Top of Rail.
Inthe past the lever fitting has more commonly been mounted
to the slope sheet such that the output pin is lower than the
poeumatic cylinder. Turning this arrangement upside down,
in cffect, and fitting the cylinder may then permit a more
compact installation than otherwise. Similarly, the pivot axis,
P, g, of driven arms 230, 232 is below the outputknuckle, i.e.,
atP..,,and is below the actuator cylinder as shownin FIG. 56
inwhich P, lies below the centerline CL., 4, or actuator 260.
This may be taken in the sense of being further from the plane
of the end slope sheets, identified as P,,. Bxpressed differ-
ently, actuator 260 lies between the base or datum pivot point
P50 of driven arms 230, 232 and the platie P.,g of end slope
sheet 48.

As may be noted, the line of action of drag links 234, 236
hos a predominant component that is substantially parallel to
plane P,,. Expressed differently, at some point during mid-
siroke, the line of action will be at least instantaneously
parallel to plane P,,. Finally, it may be noted that rather than
placing actuator 260 on shear plate 76, and orienting actuator
260 such that its longitudinal axis (i.e., the working axis or
axis of reciprocation of the actuator), that actuator is itself
raised upwardly from the shear plate and oriented to work
along a line of action that is tilted downward and longitudi-
nally inboard, the angle of tilt being identified as ¢r,4,. This
angle of clination lies in the range from horizontal to the
angle of inclination ofend slope sheet 48, identified in FIG. 5¢
a8 O,q. Placing the mounts and pivot points under the appa-
ratus, raising, the actuator cylinder, orienting it on an incline,
and making the line of action or the zone swept by the dra-
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glinks in the progressions of FIGS. 4a, 46 and 4c (or 5a, 56
and 5¢) tend to correspond to a displacement substantially or
predominantly parallel to plane P,g, all aid in providing a
more compact installation, in particular one that is longitudi-
nally short as may suit the short distance from the truck center
to the striker. It is also an installation that may tend to leave
space for other car systems, such as the brake system.

This arrangement may be thought of in terms of a four bar,
or multi-bar, linkage. The first bar of the linkage may be
thought of as being the underframe, and structure rigidly
mounted to the underframe. This is the datum, or frame of
reference member of the linkage. The sccond member or
linkage component is the first pivot arm, 230 (or 232) having
a fixed main pivot point, and an output distal pivot point
canstrained to move on a fixed radivs about main pivot point
P.s0. The fourth component or element of the linkage is the
second pivot arm, namely 62 or 64, each of which is a second
lever or pivot arm mounted to a pivot axis fixed with respect
to the first or datum link, and having a distal connection, in
this case also a pivot connection, constrained to move in an
arc of constant radius about the base pivot axis. The third
linkage is the drag link. Although the drag link is made of two
portions that are held together at yoke 238, the geometric
symmetry of the assembly constrzains both the upper portion
of the drag link, (i.e,, drag link 234, 236) and the lower
portions, (i.e., stave links 240, 242) to be co-planar during
closing of the doors. In any case, the single input of the
actuator cylinder acting through the over-center links against
the first pivot arm (at the distal pivot connection) produces a
unique output geometry such that position of the elements is
determinate as if it were a four bar linkage.

When the door opening apparatus is retracted to the posi-
tion shown in FIGS. 4¢, 5c and 6¢, driven primary pivot arms
and the over-center links are driven to a slightly over-center
relationship such that the pivol conoection between the pri-
mary pivot arms and the over center arts lies below a line
drawn from the primary pivot axis and the over-center link
output connection as axis P,s,. In this condition tensile force
ondrag links 234 and 236 (as from weight placed on doors 62,
64, for example) will tend to urge the main driven pivot arms,
namely lever 262, counterclockwisc as viewed in FIG. 4c.
Moticn in this direction is prevented by the over center stop,
268, thereby defining a first lock that prevents inadvertent
opening, of doors 62, 64 from moving to the open position
when actuator 260 is dormant, i.e., inactive. This first lock is
released by reversing actuator 260 to open the doors.

Car 20 has a secondary door mechanism, or secondary
latching system, identified generally as 300. This secondary
latch system, and, indeed, the door closure linkage apparatus
of FIGS. 7u-Te, are slightly different from those shown in
FIGS. 4a, 54, and 64. In latching system 300 there is a latch
assembly 302, shown in FIGS. 7a and 7. Assembly 302
includes a first member, or main member, or plate 304, which
performs the function of a budy orarmature or spider that ties
the other various physical elements of the assembly together.
Along one edge plate 304 has physical motion constraint
fittings, identified as hinge fittings 306, that limit plate 304
(and assembly 302 more generally) to a single degree of
freedom, that single degree of freedom limiting plate 304 to
motion of any point to motion in a planc perpendicular to the
hinge axis, and in particular to pivotal motion in that plane
about that axis. To the extent thal (he hinge axis is substan-
tially or predominantly parallel to the axis of reciprocation of
poeumatic actuator 260, that motion can be said to be side-
ways, or predominantly transverse of cross-wise to that direc-
tion of reciprocation.
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Pjate 304 has a portion or finger, or arm member 308
extending away from the hinge. In this case, arm member 308
extends arcuately away, and has a bent termination, or end, or
lip, or tip, indicated at 310, Another member 312 in the form
of a block is mounted, e.g., welded, at the distal end of arm
member 308. Member 312 has the same general shape, a
dog-leg bend, as tip 310. Member 312 has a first, generally
inwardly (i.e., away from the tip) facing surface 314 that
defines an abutment 316, Member 312 also has an oblique
surface 318 that defines a wear or cam surface, which may be
termed a reset cam, or return cam.

Another member 320, which may have the form of a plate
or block, is welded to the major portion of the body of plate
304 relatively close to the hinge axis. The axially foremost
face of member 322 is relicved—i.c., it docs not define a face
in a plane perpendicular to the hinge axis—or to the axis of
reciprocation of the pneumatic actuator clevis. This face may
be arcuate or chamfered, and so defines a first or deflection
cam 324. That is, as installed, it lies in the path of actuator
clevis 330. When the leading comer of clevis 330 encounters
cam 324, plate 304 will tend to be urged to rotate, i.e., pivot,
about its axis m the clockwise direction as viewed looking
from actuator 260 toward hopper 52. Assembly 302 also
includes a motion resisting, or return biasing member in the
form of a spring, identified as leaf spring 326 that is anchored
at the proximal end to stationary structure of the secondary
lock footing, or base, 328 which is welded to shear plate 76.
The footprint of base 328 apainst shear plate 76 is planar. The
hinge axis is inclined relative to the plane as shown, the angle
of inclination being substantially similar to, and possibly the
same as, the mid-stroke angle of inclination of actuator 260
(which, itself, varies slightly during operation). The distal end
of spring 326 bears against plate 304 distant from the hinge.
Finally, assembly 302 includes reaction force transmission
members 332, 334 in the form of welded flat bars that bear
againsl, i.e., abut, the longitudinally outboard face of mount-
ing fifting 270 when the laich is in the engaged position.

In operation, as actuator 260 works, lost motion is takenup
in slot 336 of the distal or forward end 338 of the reciprocat-
ing actuator ram. Eventually the end of slot 336 engages a
pivot pin 340 of bell crank arm 342 and causes driven member
344 (analogous to driven member 262), causing it to rotate
counterclockwise as viewed in FIG. 7a. This forces push rods
346, 348 (analogous to push rods 264, 266) to act against
connections 248, 250, and hence to force drag links 234, 236
along their retracting path. Since 262, 264, 230 and the car
body form a four bar linkage, the output path of connections
248, 250 is determinate and unique.

While this happens, clevis 338 keeps moving rearward to
engage reset cam surface 318, with the effect that assembiy
302 is urged to rotate out of the way, against the resistance of
spring 326 (FIG. 74). Eventually the trailing portion of clevis
338 clears cam 324, and soon thereafter the most longitudi-
nally inboard edge of driven member 344 clears abutment
316. Assembly 302 then moves under the influence of spring
326 into the locked position shown in FIG. 7e. In this locked
position, any moment tending to pivot driven member 344
clockwise is reacted not by the hinge fittings, but rather by the
reinforcements, namely members 332, 334. In this locked
position driven member 344 and push rods 346, 348 are
drawn to, and locked in, their over center position.

When the doors are to be released, actuator 260 moves in
{he opposite direction. The lost motion of (he length of slot
336 reverses, such that the end of clevis 338 bears against the
release cam, namely cam surface 324, which causes plate 304
to pivot away, and thus disengages abutment 316, moving it
out of the path of driven member 262 against which it would

45
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otherwise abut. The outboard end of slot 336 then engages pin
340, releasing the over-center hold of driven member 344,
and permitting the doors to open under the influence of grav-
ity.

The cems need not necessarily be onthe plate, i c., thelatch
body, but could be on the clevis, as shown at 350 in FIG. 4c.
That is, it is to some extent arbitrary which partis identified as
the cam, and which part is identified as the cam follower. The
point is that the parts mutually engage such that the one
intercepts the other during motion of the actuator cylinder to
1rip the door opening condition, with the result that the sec-
ondary latch is urged to deflect out of the way sideways. In the
other direction, of course, the abutment relationship of items
262 and 316 prevents the doors from opening. The apparatus
of FIG. dc works in substantially the same way, and combines
both arms of the bell crank driven member 344 into a single
driven lever, namely lever 262. ‘

In summary, car 20 has a first lock, the over center lock,
operable to prevent movement of the door from the closed
position to the open position when the door actuator is inac-
tive. Car 20 also has a second lock, symbolized by latching
systcm 300, opcrable to prevent movement of the door from
the closed position to the open position when the door actua-
tor is inactive if the first lock should fail. The second lock is
movable between an engaged position in which it prevents
movement of the door to the open position thereof. In moving
between the engaged and disengaged positions, the second
lock has a displacement that is predominantly cross-wise to
the first direction of the reciprocation of the door actuator.
Actuator 260 is positioned to reciprocate in the central length-
wise-vertical plane ofcar 20. Latching system 300 is movable
predominantly transverse to the central lengthwise-vertical
planc as it pivots in a circumfcrential direction between the
engaged and disengaged positions. The hinge axis lies paral-
lel o the lengthwise vertical plane, and the second lock pivots
circumferentially. The second lock is biased toward the
cogaged position. The lock mechanism can be thought of as
having a first fitting, a second fitling and a third fitting. The
first fiting is the mounting, 238 by which to connect the lock
mechanism to the datum structure. The second fitting is one of
acamoracam follower for co-operation with amember of the
door actuating transmission. The third fitting is the abutment,
i.e., 316, that co-operates with a mating part of the door
actuating transmission, in this case the side of lever 262. The
third fitting is movable between a first position and a second
position, in the first position the abutment being presented to
obstruct motion of the mating fitting of the door actuating
transmission and thereby to prevent the door from moving to
an open position thereof. The second fitting is movable
between a first position and & second position, in the first
position thereof the second fitting being positioned to inter-
cept the member of the door actuoting transmission and to be
deflected away from the first position toward the second posi-
tion thereby. The first fitting has s first degree of freedom of
motion permitting the first and second fftings to move
hetween their respective first and second positions. The
degree of freedom constrains the third fifting to motion pre-
dominanily cross-wise to the axial direction. The bias mein-
berisa spring having a first end and a second end, the first end
being mounted to bear against the body of the lock mecha-
nism, the second end having a foot for reaction apainst the
datum structure, namely shear plate 76. The first degree of
freedom of motion is an angular degree of freedom, and is
predominantly cross-wise circumferential motion. The axis
of rotation is the hinge axis, which is substantially parallel to
the axial direction of the door actuating transmission.
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Various embodiments have been described in detail. Since
changes in and or additions to the above-described examples
may he made without departing from the nature, spirit or
scope of the invention, the invention is not to be limited to
thosc dctails.

We claim:

1. A railroad hopper car for carrying particulate material,
said hopper car comprising:

a hopper;

first and second end sections for carriage by respective first

and second rail road car trucks for rolling motion along

railroad tracks in a longitudinal direction;

said hopper being suspended between said first and second

end sections, said hopper having a discharge section

through which to release lading, and first and second end
slope sheets oriented toward said first and second end
sections, said end slope sheets being inclined in the
longitudinal direction te feed said discharge section;

said first end section including a draft sill extending in the
longitudinal direction, a main bolster extending cross-
wise to said draft sill, and a shear plate mounted to said
draft sill and to said main bolster, said shear plate
extending leppthwise along said drafi sill and cross-wise
from side to side of said hopper car;

said first end slope sheet of said hopper over hanging said

shear plate of said first end section; and

said hopper car being free of primary structure directly

above said sheor plate of said first end section under said

overhang of said first end slope sheet of said hopper;
one of:

(a) said first end slope sheet has an upper margin and said
hopper car includes an end post extending upwardly
from said draft sill to said upper margin of said first
end slope sheet; and

(b) said first end slope sheet has an upper margin termi-
nating at an end wall, and said hopper car includes an
end post extending upwardly from draft stub sill to
said end wall;

said shear plate has a longitudinally outboard margin and

said draft sill has a striker located outboard of said lon-

gitudinally outboard margin of said shear plate, and said
end post is one of:

(a) rooted to said draft sill adjacent to said striker;

(b) rooted to said shear plate adjacent to said longitudi-
nally outboard margin of said shear plate;

said bolster has first and second laterally outboard distal

ends, and said hopper car has comer posts extending

upwardly from said distal ends of said bolster to said first
end slope sheet; and

said hopper car has a machinery space bounded by (a) said

first end slope sheet; (b) said shear plate of said first end

section; (¢) said end post; and (d) said comer posts, and
said machinery space is [ree of'any other primary struc-
fure.

2. The railroad hopper car of claim 1 wherein said bolster
has first and second laterally outboard distal ends, and said
hopper car has cofner posts extending upwardly from said
distal ends of said hopper to said first end slope sheet.

3. The railroad hopper car of claim 1 whercin:

said hopper car has at least one longitudinally hinged dis-

churge door, said discharge door being movable cross-

wise between open and closed positions; and

a longitudinally acting pneumatic actuator is at least par-

tially lodged in said machinery space directly above said

drafi sill.
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4. The railroad hopper car of claim 3 wherein a brake
reservoir is also at least partially lodged in said machinery
space.

5. The raitroad hopper car of claim 1 wherein:

said shear plate is mounted above, and to, said main bolster
and defines an upper flange thereof;

said main bolster has a lower flange downwardly spaced
from said upper flange, said lower flange terminating at
respective distal end portions at either side of said car;

said car includes a side sill running along said car between
sajd first and second end sections;

said sidc sill has an upper flange, said upper flange of said
side sill being substantially co-planar with, and con-
nected to, said shear plate; and

said side sill has a lower flange, said lower flange of said
side sill being substantially co-planar with a respective
one of said distal end portions of said lower flange of
said main bolster.

6. The railroad hopper car of claim 5 wherein said shear
plate defines an upper flange of said draft sill whereby said
draft sill upper flange, said shear plate and said side sill upper
flange arc all substantially co-planar.

7. A railroad hopper car, said hopper car comprising;

a hopper;

first and second end sections for carriage by respective first
and second rail road car trucks for rolling motion along
railroad tracks in a longjtudinal direction;

said hopper being suspended between said first and second
end sections, said hopper having a discharge section
through which to release lading, and a first end slope
sheet oriented toward said first end section, said first end
slope sheet being inclined in the longitudinal direction to
feed said discharge section;

said first end section including a draft sill extending in the
longitudinal direction, a main bolster extending cross-
wise to said draft sill, and a shear plate mounted to said
draft sill and to said main bolster, said shear plate
extending lengthwise along said draft sill and cross-wise
from side to side of said hopper car;

said first end slope sheet of said hopper over-hanging said
shcar plate of said first cod section;

first and second side walls running lengthwise along first
and second sides of said car, said first end slope sheet of
said hopper extending cross-wise between said first and
second side walls;

a first laterally extending reinforcement mounted cross-
wise to said first end slope sheet adjacent to said shear
plate;

said shear plate of said first end section being connected to
said first laterally extending reinforcement;

said first end slope sheet of said first end section being
connected to said first laterally extending reinforcement,;

said first laterally extending reinforcement defining part of
a first hollow section beam extending across said hopper
car between said first and second side walls;

said hopper car being free of longitudinally oriented
elephant ears extending between said draft sill and said
end slope sheet;

said hopper car has a first end wall member running cross-
wisc betwecen said first and sccond side walls;

said first end slope sheet has an upper margin that meets
said first end wall member at a first junciion;

said first end wall member extends upwardly from said first
Jjunction;

said first end wall member has a lower portion extending
downward of said first junction;
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said lower portion of said first end wall member and said
upper margin of said first end slope sheet co-operate to
define portions of the cross-section of a second hollow
section beam extending cross-wise across said hopper

26

wise to said draft sill, and a shear plate mounted to said
draft sill and to said main bolster, said shear plate
extending lenpthwise along said draft sill and cross-wise
from side to side of said hopper car;

car between said first and second side walls. 5  said first end slope sheet of sald hopper over-hanging said

8. The railroad hopper car of claim 7 wherein said laterally shear plate of said first end section;
extending reinforcement member includes a first edge first and second side walls running lengthwise along first
mounted cross-wise along szid first end slope sheet; a second and second sides of said car, said first end slope sheet of
edge mounted cross-wise along said first end slope sheet and said hopper extending cross-wise between said first and
spaced from said first edge, and a third portion mounted 1¢ second side walls;
across said shear plate of said first end section. a first laterally extending reinforcement mounted cross-

9. The railroad hopper car of claim 7 wherein said Jaterally wise to said first end slope sheet adjacent to said sbear
extending member has a pair of first and second spaced apart plate;
toes, and said laterally extending member is mounted toes-in said shear plate of said first end section being connected to
against said first end slope sheet, whereby said first hollow 15 said first Jaterally extending reinforcement;
section beam is defined by said laterally extending reinforce- said first end slope sheet of said first end section being
ment and said first end slope sheet. connected (o said (irst laterally extending reinforcement;

10. The railroad hopper car of claim 7 wherein said later- said first laterally extending reinforcement defining pari of
ally extending reinforcement has, when seen in section, a first a first hollow section beam extending across said hopper
toe, a second toe, and a back; said laterally extending rein- 20 car between said first and second side walls;
forcement is mounted toes-in against said first end slope said hopper car being free of longitudinally oriented shear
sheet; and said back is mounted to said sbear plate of said first webs ears extending between said draft sill and said end
end section. slope sheet;

11. The railroad hopper car of claim 10 wherein said lat- said hopper carhas second, and third hollow section beams
erally extending reinforcement is an angle iron mounted toes- 25 as well as said first hollow section beam, said first,
in to said first end slope sheet. second and third hollow section beams extending there-

12. The railroad hopper car of ¢laim 7 wherein said lower across between said first and second side walls thereof;
pertion of said first end wall member has a lower margin that said first end slope sheet has an uppermost margin, and said
is bent to meet said upper margin of said first end slope sheet second hollow section beam runs along said uppermost
at a location lower than said first junctjon. 30 margin of said first end slope sheet;

13. The railroad hopper carof claim 7 wherein said first end said third hollow section beam is located intermediate said
wall member has an upper margin that terminates at a top first and second hollow section beams;
chord, said top chord extending from side to side of said said hopper carhas an end post mounted over said draft sill,
hopper car. said end post being located longitudinally outboard of

14. The railroad hepper car of claim 7 wherein said car 35 said main bolster of said first end section;
includes an upstanding end post, said end post being mounted said end post extends upwardly to meel said second hollow
over said draft sill longitudinally outboard of said main bol- section beam;
ster and extending upwardly therefrom to meet said first end said hopper car has first and second side sills running
wall member. longitudinally along either side thereof, said first and

15, The railroad hopper car of claim 7 wherein an interme- 40 second side walls extending upwardly of said first and
diate beam extends across said first end slope sheet between second side sills respectively;
said first and sccond side walls et e position intermediate said said first and second side sills mate with first and sccond
first hollow section beam and said second hollow section ends of said main bolster of said first end section; and
beam. said first and second side sills have upper flanges that mate

16. The railroad hopper car of claim 15 wherein said inter- 45 with said shear plate of said first and section.
mediate beam includes a cross-wise extending structural 19. 'The railroad hopper car of claim 18 wherein:
member mounted toes-in against said first end slope sheet to there is an end wall that extends from sidewall to sidewall;
define a closed hollow section. said end wall has an upper portion that has an upper margin

17.The railroad hopper carof claim 7 wherein said firstand terminating at a top chord of said end wall;
second side walls of said hopper car define sidewalls of said so  said first end slope sheet has an vppermost margin, said
hopper, and said first and second side walls include end por- uppermost margin of said first end slope sheet meeting
tions that are stepped laterally inboard, and said second hol- said end wall along a first juncture;
low section beam extends between said end portions of said said end wall has a lower portion extending below said first
first and second side walls that are stepped laterally inboard. juncture, said lower porfion being bent to define a por-

18. A railroad hopper car, said hopper car comprising: 55 tion of szid second hollow seclion beam; 2nd

a hopper; said end post extends past said second hollow section beam

first and second end sections for carriage by respective first along said end wall to mate with said top chord of said

and second rail road car trucks for rolling motion along end wall.

railroad tracks in a longitudinal direction; 20. A railroad hopper car, said hopper car comprising:
said hopper being suspended between said firstand second 60 a hopper;

end sections, said hopper having a discharge section first and sccond cnd sections for carriage by respeetive first

through which to release lading, and a first end slope and second rail road car trucks for rolling motion along

sheet orienled toward said first end section, said first end railroad racks in a longitudinal direction;

slope sheet being inclined in the longitudinal direction to said hopper being suspended between said first and second

feed said discharge section; 65 end sections, said hopper having a discharpe section

said first end section inclnding a draft sill extending in the
longitudinal direction, a main bolster extending cross-

through which to release lading, and a first end slope
sheet oriented toward said first end section, said first end
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slope sheet being inclined in the Jongitudinal directionto
feed said discharge section;

said first end section including a draft sill extending in the
longitudinal direction, a main bolster extending cross-
wise to said draft sill, and a shear plate mounted to said
draft sill and to said main bolster, said shear plate
extending lengthwise along said drafl sill and cross-wise
from side to side of said hopper car;

said first end slope sheet of sald hopper over-hanging said
shear plate of said first end section;

first and second side walls running lengthwise along first
and second sides of said car, said first end slope sheet of
said hopper extending cross-wise between said first and
second side walls;

a first laterally cxtending reinforcement mounted cross-
wise to said first end slope sheet adjacent to said shear
plate;

said shear plate of said first end section being connected to
gaid first laterally extending reinforcement;

said first end slope sheet of said first end section being
connected to said first laterally extending reinforcement;

said first laterally extending reinforcement defining part of
a first hollow section beam extending across said hopper
car between said first and second side walls;

said hopper car being free of longitudinally oriented
elephant ears extending between said draft sill and said
end slope sheet;

said main bolster of said first end section of said milroad
hopper carhas first and second ends at laterally outboard
extremities thereof;

said hopper car has first and second corner posts mounted
at said first and second ends of said main bolster of said
first end section, said comer posts extending upwardly
from said main bolster to said first end slope sheet;

said draft sill has a longitudinally outboard end;

an end post stands upwardly of said longitudinally out-
board end of said draft sill;

amachinery space is defined above said shear plate, below
said first end slope sheet, longitudinally inboard of said
end post, and between said comer posts; and

said machinery space is frez of any other primary structure.

21. The railroad hopper car of claim 20 wherein:

said hopper has a movable door by which egress of lading
is governed;

said hopper car has an actuator and a drive train, said drive
train being connected between said actuator and said
door, said actuator being operable to move said door;
and

said actuator is mounted in said machinery space.

22. The railroad hopper car of ¢laim 21 wherein said first
side wall has an aperture formed therein at a location higher
than said shear plate, lower than said first end slope sheet, and
longitudinally inboard of said first corner post.

23, The railroad hopper car of claim 20 wherein

said first and second side walls of said car bave openings
defined therein longitudinally inboard of said respective
corner posts, above said shear plate, and below said first
end slope sheet.

24, A railroad hopper ear, said hopper car comprising:

a hopper;

first and second end sections for carriage by respective first
and second rail road car trucks for rolling motion along
railroad tracks in 4 longitudinzl direction;

said hopper being suspended between said first and second
end sections, said hopper having & discharge section
through which to release lading, and a first end slope
sheet oriented toward said first end section, said first end
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28
slope sheet being inclined inthe lopgitudinal direction to
feed said discharge section;

said first end section including a draft sill extending in the

longitudinal direction, a main bolster extending cross-
wise 10 said draft sill, and a shear plate overlying said
draft sill and said main bolster, said shear plate extend-
ing along said draft sill and cross-wise from side to side
of said hopper car;

said first end slope sheet over-hanging said shear plate of

said first end section;

first and second side walls running lengthwise along first

and sccond sides of said car, said first end slope sheet of
said hopper extending cross-wise between said first and
second side walls;

there being a first end wall extending between said first and

second side walls;

said first end slope sheet having an uppermost margin, said

uppermost margin meeting said first end wall at a first
junction;

said bopper car having a first heam extending cross-wise

between sajd first and second side walls at said first
Jjunction of said uppermost margin of said first end slope
sheet and said first end wall, said first beam being a beam
of hollow section;

said first end wall has an upper portion and a lower poriion;

said upper portion of said first end wall extends upwardly

of said first junction of said uppermost margin of said
first end slope sheet and said first end wall;

said lower portion of said end wall extends downwardly of

said first junction of said uppermost margin of said first
end slope sheet and said first end wall; and

said lower portion of said first end wall [orms part of said

first beam;

said draft sill having longitudinally extending draft sill

webs;

said first end section being free of longitudinally oriented

elephant ears extending upwardly of said draft sill webs
to meet said end slope sheet;

s5aid lower portion of said first end wall has a margin, and

said marginis bent to mate with said first end slope sheet
as a second junction distant from the first junction, said
lower portion of said first end wall and said uppermost
margin of said first end slope sheet co-operating to
define said first beam.

25. The railroad hopper car ofclaim 24 whereinan end post
is mounted over said draft sill outboard of said main bolster,
said end post extending upwardly to meet said first beam.

26. The railroad hopper car of claim 25 wherein:

said upper portion of said first end wall extends upwardly

of said first junction to end at a top chord; said top chord
extends across said hopper car between said first and
second side walls; and

said end post extends past said first beam to terminate at

said top chond.

27. The railroad hopper car of claim 25 wherein:

said main bolster has first and second ends; and

respective firstand second comer posts are mounted to said

first and second ends of said main bolster and extend
upwardly therefrom.

28. The railroad hopper car of claim 27 wherein: a machin-
ery space is defined above said shear plate, in the lee of said
first end slope sheet, longitudinally inboard of said end post
and between said first and second comer posts; and said
machinery space is free of any other primary structure.
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29, The railroad hopper car of claim 28 wherein:

said first side wall has an aperture formed therein in a
location that is longitudinally inboard of said first corner
post, above said shear plate, and leeward of said first end
slope sheet;

said hopper has a movable gate operable to govern egress
of lading from said hopper;

there is an actuator mounted in said machinery space, and
a drive train connecting said actuator to said gate.

30. The railroad hopper car of claim 24 wherein a second

beam is mounted across said first end slope sheet adjacent
said shear platc.

31. The railroad hopper car of claim 30 wherein a third

beam is mounted across said first end slope sheet intermediate
said first and second beams, and said third beam is formed of
a structural member mounted toes-in against said first end
slope sheet to define an hollow section.

32. A reilroad hopper car, said hopper car comprising:

ahoppen;

first and second end sections for carriage by respective first
and second rail road car trucks for rolling motion along
railroad tracks in a longitudinal dircetion;

said hopper being suspended between said first and second
end sections, said hopper having a discharge section
through which to release lading, and a first end slope
sheet oriented toward said first end section, said firstend
slope sheet being inclined in the longitudinel directionto
feed said discharge section;

said first end section including a draft siil extending in the
longitudinal direction, said draft sill having first and
second spaced apart longitudinally running drait sill
webs and a draft pocket defined therebetween,

said first end section including & main bolster cxtending
cross-wise 1o said dreaft sill;

- said first end section having a truck center where said main

bolster meets said draft sill;

said draft sill having a striker end Jongitudinally outboard
of said truck center;

said first end section including a shear plate;

said shear plate overlying said deaft sill webs and said main
bolster, said shear plate extending longitudinally along
said draft sill and cross-wise from side to side of said
hopper car;

said shear plate having an outboard margin running across
said car distant from said truck center and proximate
said striker end;

said first end slope sheet over-hanging said shear plate of
said first end section; .

first and second side walls running lengthwise along first
and second sides of said car, said first end slope sheet of
said hopper extending cross-wise between said first and
second side walls;

there being a first end wall extending between said first and
second side walls;

said first end slope sheet having an uppermost margin, said
uppermost margin meeting said first end wall at a first
Jjunction;

said hopper car having 2 first beam extending cross-wise
between said first and second side walls at said first
junction of said uppermost margin of said first cnd slope
sheet and said first end wall, said first beam being a beam
of hollow section;

said first end wall is surmounted by a cross-wise munning
top chord,

said first end wall includes a panel extending downwardly
from said cross-wise running top chord;
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said first end section includes an end post extending
upwardly of said draft sill, said end post being mounted
above said draft sill distant from said truck center and
proximate said striker end;

said end post extending upwardly to meet said first beam

and said top chord;
said first end section being free of longitudinally oriented
elephant ears extending upwardly of said draft sill webs
of said draft sill to meet said first end slope sheet; and

said hopper car having a second beam extending cross-
wise between said first and second side walls, said sec-
ond beam being a beam of hollow section; and

said second beam being connected to said shear plate.

33. The railroad hopper car of ¢laim 32 wherein a third
beam is mounted across said first cnd slope sheet intermediate
said first and second beams.

34. The railroad hopper car of claim 33 wherein said third
beam is formed of & structural member mounted toes-in
against said first end slope sheet to define an hollow section.

35. The railroad hopper car of claim 32 wherein:

said main bolster has first and second ends; and

respective first and second corner posts are mounted to said

first and second ends of said main bolster and extend
upwardly therefrom to meet said first end slope sheet,

36. The railroad hopper car of claim 35 wherein:

a machinery space is defined above said shear plate and

under said first end slope sheet; and

adoor actuater is mounted above said shear plate and under

said first end slope sheet.

37. The railroad hopper car of claim 35 wherein:

a machinery space is defined above said shear plate and

under said first end slope sheet;

said first side wall has an aperture formed therein in a

location that is longitudinally inboard of said first corner
post, ahove said shear plate, and leeward of said first end
slope sheet;

said hopper has a movable gate operable to govern egress

of lading from said hopper;

there is an actuator mounted in said machinery space, and

a drive train connecting said actuator to said gate.

38. The railroad hopper car of claim 32 wherein;

said main bolster has first and second ends; and

respective first and second corner posts are mounted to said

first and second ends of said main bolster and extend
upwardly therefrom;

said first side wall has an opening formed therein, said

opening being located longitudinally inbeard of said
first corner post, upward of said shear plate, leeward of
said first end slope sheet.

39. The railroad hopper car of claim 32 wherein said draft
sill has a longitudinally outboard end, and a striker plate
mounted at said longitudinally outboard end; and said draft
sill has a length between said truck center and said striker
plate that is less than 50 inches.

40. The railroad hopper car of claim 32 wherein

said railroad hopper car has first and second end section,

and said hopper is carried thereby;

said first and second side walls each have a respective side

sill and a top chord;

said first side wall extends from said side sill to said top

chond;

said first side wall has a predominantly upwardly running

side wall stifTener mounied thereto, said side wall still-
ener being located at a longitudinal station intermediate
the tucks;

said first side wall having a first region, said first region

being a lower region thereof;
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said first side wall haviog a second region, said second
region being an upper region thereof,

said side wall stiffener having a first portion, said first
portion being a lower portion thereof:

said first portion being mounted to said first region of seid
first side wall;

said side wall stiffener having a second portion, said sec-
ond portion being an upper portion thereof, said second
portion being mounted to said second region of said side
wall;

s2id first portion of said first side wall stiffener being lat-
erally outboard of said first region of said first side wall;

said second portion of said side wall stiffener being later-
ally inboard of said second region of said first side wall;

said side wall having a continuous section between said
first and second regions thereof; and

said side wall stiffener having web continuity between said
first and second portions thereof.

32
42. The railroad hopper car of claim 41 wherein said first

side wall hag a third region intermediate said first and second
regions, said third region including a side sheet transition

portion passing across said side wall stiffener from an inboard

§ margin thereof to an outboard margin thereof, and said stiff-

ener having vertical web continuity through said transition

portion.

43. The railroad hopper car of claim 40 wherein:

said first side wall has a third region intermediate said first
and second regions, said thind region including a side
sheet transition portion passing across said side wall
stiffener from an inboard margin thereof to an outboard
margin thereof;

said hopper includes first and second sloped side sheets;
and

said first sloped side sheet meets said first side wall at said
lransition portion.

44. The milroad hopper car of claim 43 wherein said first

side wall has an overall height from said side sill to said top

41. The railroad hopper car of claim 40 wherein said fitst 5y chord, 1, and said transition portion is located a distance
and second portions of said side wall stiffener are substan-  apqve said side sill that is in the range of V4 to 25 L.
tially co-planar, and are substantially vertically aligned when
seen in a sectional view looking along the car. L L
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UNITED STATES PATENT OFFICE.

HAREY 8. HART AND JOHN 0. NEIKIRE, OF CHICAGO, ILLINOIS, ASSIGNORS TO RODGER
BALLAST CAR OOMPANY, OF CHICAGO, ILLINOIS, 4 CORPORATION OF MAINE

DUHP-0AR.

992,192, Specification of Letters Patent.  Patented May 16, 1911.
Application filed Qctober 13, 1808, Barfal No, 336,840, ’

To all whom it may concern:
- Be it known that we, Harry S. Harr and
Jomx O. Nrgirk, cifizens of the United
States, residing at Chicago, in the county of

‘5 Cook ‘and State of Illinols, have invented
certnin mew and useful Improvements in
Dump-Cars, of which the following is a
speci.gcation.. o

Our invention relates to damp ears, espe-

10 cially to cars of the type kmown az the

“ Hart convertible car; ” and has for its ob-
ject to provide an improved car of this type
in which provision is made for the efficient
and rapid unloading of the enr and for dis-
15 tributing the load thronghout tho load sus-
taining members of the car. _ )
In tﬁa accompanying drawings—Figure 1
is a longitudinal elevation, purtly in section,
of o car embodying our invention. Fig. 2
20 is a plan view oz & portion of one end of our
improved ear, Tig. 3 is n plan view of n
portion of our car, certain parts being re-
moved to show the construetion of the un-
derirame. Fig. 4 is o _transverse sectional
25:view on the Ime 4 of Tig. 1. Tig. b is
* detail view of a pari of the door operating
mechanism. TFig, ¢ is n modified form of
the structure schown in Ifig. 5, .
In carrying out our invention we provide
80 a car the underframe of which comprises
bolsters a, intermediate cross members ¢ and
suitable ]’ongitudinn.l sills ¢® connected to
the bolsters and to the cross members, as
shown. Suitably secured to the bolsters at

". 85 each side of the car are posts or stnkes &'

.shown in Jigs. 1 ond 3 as Yormed of channel
beams and to these posts are conmected the
plate girder sides b, these plate girder sides
Enving o lower longitudinal member 3° and

40 an upper member 5 formed of chanmnel
iron. It will be observed that the lower
member 3° of the si:te girder side is sup-
orted a.suitable distance above the floor
evel of the car. The plate girder sides aro

* + 45 further supported by stakes & of angle iron,

these stakes extending downwardl{; below
-.the level of the transverse members, as
shown in Fig. 4, and the stakes ¢ are suit-
ably connected to the transverse members of

- . 50 the underframe by gusset plates mn, ns shown

in Fig. 4. Angle iron broce members &~
forther serve to brace the plate girder sides,
these members extending. between the top
.and bottom longitudinal angle irons of the

. 66 gides, The upper angle iron of the plate
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girder sides extends beyond the bolster to an
upright #* hereinafter deseribed,

The bottom of the car is shown ns formed
of hopper portions comprising a central hop-
per portion formed by the downwardly and
mwardly extending plates e, ¢* secured at
their upper ends to the longitudinal mem-
bers ¢* of the underframe, one of the plates
¢’ being secured to the longitndinal bar ¢
extending the entire length of the eentral
hopper portion. The other side of the cen-
tral hopper portion is formed of n similar
downwardly and inwerdly extending plate
¢* connected at its u¥per end to the longi.
tudinu]l member ¢* of the underframe, and
by braces % to the opposite member of the
central hopper portion. The central hopper
is provided with deors ¢ provided upon
their under sides with broces %’. The
bracos A" extend above the upper edges of
the doors ¢ and are hinged to brackets =
sceured to two longitudinal members ¢2. By
this means the hinges 4 lie beneath the sta-
tionary hopper plate ¢* where thef' are pro-
tected from being clogged by the lading
transported in the car. Suitnble hopper
portions are also formed at ench sido of the
central hopper portion by downwardly and
outwardly extending plates ¢ and & at-
tnched at their upger ends to the longitudi-
nal mmembers ¢ of the underframe and at
their lIower ends to the lower ends of the
staltes d—clenrly shown in Iig. 4. Suit-
ably hinged, as at £, to the sides of the car,
are doors f so hingeri ng to swing outwardly
when released. It will-ba observed that the
upper member 5*° of tho plate ghder side
extends beyond the end of the supporting
post ¢’ and has connected to its onter end a
support °, this support 3¢ being in turn con-
neeted to n short su?
the bolster toward the end of the enr, nnd
the end sill ¢° is in turn connected to the
short side sills, It will bo seen that tho end’
sills are cavried or hung from the extension
of the side plate. girders. Suiteble draft
beams ¢* are connected to the end sill and
to the bolster, ns will be readily understood.

It will thus be seen that we have provided
o cor with hopper portions and doors so ar-
ranged as to deposit the load-of the car at
the sides or at the center, or both, 15 may be
clesired.

By supporting the plate girder sides above
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‘3

= o ' . 82,109

we i)]:o"-'idé. & suitable space befween the
lower member of the sides and the floor of

--the car. ‘We thus provide n wide opehning

10

‘16

.20

throtgh which the matérisl may be dumped

“from either side of the ear, as will be readily

understood from en inspection of Fig. 4.
Wo nlso provide o car having high sides,

which serve to retain the load efficiently and.

transmit this load to'the bolsters by which
it is ultimately carried.

- - In order to operate the side deors, we pro-

vide the following mechanism: Winding
shufts f2-are arranged longitudinally of the
car ond extend through the end sills, where
they ‘are provided with any suitable operat-
ing - device f°. We also provide what we
term a drop shaft ff-mounted in suitable in-
clined guideg m. The drop shaft f* ia con-
nected %y .4 chain f* to the winding shaft,
end the chain f* passes arcund the drop
ghaft and is secured at its ends to the hop-
jper bottdn and to the side door, respectively,

. the connection to the door being shown at f

©. 2b

[=]

86

- pinions en u.gi.ndg racks upon

-40

|-
ot

and to the hopper bottom at f° . By un-

-winding the chain f* the drop shaft is al-

lowed to trdvel downwardly in its guides,
thus permitting the door to open, and 1t will
be observed that as the chajn connected to
the winding shaft is unwound twice the

“lengih of the chain, which, is connected to

the door, will be rélessed, thus permitting
the door fo epen to that increesed extent.
It will be readily understood that the
winding shaft and its connection to the dro
shaft may be omitted. dnd the drop shaft
:(l)_Pemted -directly by any suitable means,
For example, the shaft may be S;.'Oﬁded with
n the guides, as
clearly indicated in Fig. 6, the shaft in this
ingtance being, :of course, provided with o
suitable operating means at itg ends.
- . In-order to operate the centra] door g, we
show & winding shaft ¢" mounted in suitable
.bearings g® in the underframe of the car and
connected by the chain g2 to the door, the
connection being shown nt g% &" repre-

- sents the inclined ends of the:car and 5% the
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inclined ends of the hi)lpper bottom, the ends
-of the ear being suitably supported by upper

‘and lower transverse brace members 5° and
. &*, respectively, the upper brace member be-

- ingsmipported from the-sides of the car and
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_shown—serve as su ]Eorté for

gurtably: braced by an wupright 3%°- The

lower portion of the eénd of the car-is se-

cured to o transverse member b4, -which nlso
serves -to gupport the‘upper.portion of the
end of thé hopper.- Trahsverse braces 5 and
inclined braces 3’ setva to further strengthen
the ends of -the ecar. Suitable metallic
pieces 5%, which may be of angle bar—as
1€ -sides of
the -car ends, as.will be rendily understoed.

4t will be seen that we have provided on
all-metal “ballast ‘or dump’ car, providing
therein means for dumping the lo 3

>

below the lower e

from the-

hop[;\ér bottom eithér at the sides or the cen-
fer of the car:in which. the load.js carried

‘by the plate girder sidés and’ ilie bolsters, -

1A dum'i) car of the class deseribed, hav-,
inE a frame, the lond carrying members of
which consist of bolsters and plate girder

-sides, a botlom comprising a series. of three

hoppers secured to the frame, swinging doors

hinged to the sides and forming port of the.
cay side, o swinging door secured to the in-

termediate hopper, nid means for operating
the doors.: : :

70,
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2. In o car of tho-class: described, the .

freme of which comprises bolsters and- ciross

‘80 .
ties placéd at whet is ordinarily the. floor - -

level of the car, longitudinal griiculated -

members connecting said bolsters and eross
ties, hopper portions Eup}i:orted' by seid ar-
ticulated members on each-side theveof, and
lond carrying plate. girder members extend-
ing longitndinally of the ¢ar in a vertiéal

8%

plane and supperted at or about the end ‘of -

the bolsters and having their lower edges.
. . -80
8. A car of the class described, having bol-' .

disposed above the plane of the bolsters.

sters, su}lJports- or posts suitably connected - :

to the bolsters at the ends thereof, side piate
girders extending between the posts and sup-
ported above the plane of the bolsters, side

95

sills extending from the bblster toward the

end ‘of the cur, said side sills being hun
from an extension:of tlic-plate girders, en

sills supported by the side.sills, stalkes-se-.

cured to said side dplate girders projecting

100

ge thereof, cross mem- .-

bers secured to the lower ends of said stalkes;

and o floor supportéd by said ¢ross members
and stakes. T oY
4. In o car of the class described, a suit-
ahle frame, plate qirders;suppo:ted.above
the plane of the. bo i

sters and carrying said

105

frame, bolsters carrying the plate girders, -~

and three longitudingl hoppéra supported by -

the frame. .

110

-5. A domp car of the cless-déscribed, pro- -
vided with 2 swinging door, means for op- . " |

erating the swinging door, comprising a

Jbodily movable shaift and & flexible connec-
tion secured. at one end to a'fixed portion of

the ¢ar frame and at the other end to the
swinging door nnd enga . the movible
shaft at an intermediate point, ond means
for operating the movable shaft. = i

_..6. A dump dar of the'class. described, pro-.
vided with a swinging door,-means for op-
erating the dodr, comprising n bodily mov-.
‘Able shaft supported in' the. ¢ar -frame, n

115
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flexible connection passing around the shaft .

and attached at one end to the door and at

I25

its other erd to the car -ﬁ'ﬂm:fland megns for |

1t

ruiding and opeérating the .
S A"dump ear of tho class deseribed, pro.

tirig the door, comprising a.bodily movable

-vided with & ewinging: door, means.for oper- -

igo
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shaft supported in the car frame, » winding

" phaft also journaled in the car frame, a
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_dinte

flexible connection secured at one end to the
winding shait and st the other end to the
bedily movable shaft, and a flexible connee-
tion between the bodily movable shaft and
the smndgmg door.

8. A dump car of the class described, pro-
vided with 2 swinging door, means for oper-
ating the deor, cornprizing a bodily movable

shaft supported in the ear frame, a winding |

shaft, o flexible conmection between the
winding shaft and the bodily movable shaft.
and a flaxible connection secuved ut one end
{o the car frarme and at the other end to the
swinging door and engaging the bodily mov-
uble shuft et an intermediate point, sub-
stantially ns described. .

9. In a car of the class described, o cen-
tral longitudinal hopper, side longitudinal
hoppers having downwardly and outwardly
inelined bottoms, and plate givder side mem-
bers supporting said hoppers.

10. a car of the cless described, bel-
sters, end walls inclining downwardly above
said bolsters, draft sills lying wholly out-
side said end walls, plate girder sides sup-
ported by said bolsters, a cross member be-
tween said bolsters and supported by said
late %i;rder sides, longitudinal sills interme-

the center and sides of the car and sup-
ported by said cross beam, and hop&;ers slop-
Ing downward from said longitudinal sills
toward the center and sides of the car, snid
hoppars.beinﬁ sufjported by said interme-
diute longitudinal sills, cross member and
plate girder sides, .

11. o car of the clnss deseribed, bol-
sters, end walls inclining downwardly above
suid ,bolsters, draft sills located wholly out-
side of snid end walls, stakes extending

. upwardly from the ends of snid bolsters,

45
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plate girder sides supported by suid stukes,
a cross beam between said bolsters und sup-

orted by said sides, longitudinal sills
intermediate the center and sides of the
car, said intermediate sills being supported
by seid eross beam, and a lengifudinal cen-
tral hopger slopi.ng downward?fy toward the
center of the car between said intermediate
sills and supported. thereby and by said
cross beam,

12, In n car of the class described, bol-
sters, end wulls inclining downwardly above
snid bolsters, draft sills wholly outside of
said end wnf]s, stakes extending upwardly
from said ‘bolsters, plate girder sides sup-
ported by said stales above the plane of the

olsters, a cross member supported by said
sides, Jongitudinal sills infermediate the
center and sides of the car and supported
by snid crosgz member, hopﬁer bottoms be-
tween said intermediate sills and between
said intermedinte sills and the car sides.

13. In o car of the class deseribed, bol-
sters, end walls inclinin]g downwardly sbove
suid bolsters, drvaft sills wholly outside of
snid end wu.ils, gtakes extending upwardly
from snid bolsters, plate girder sides suﬁa-

orted by said steles above the plane of the
olsters, a cross member supporied by snid
gsides, longitudinal sills intermedinte the
center and sides of the car and supported
by said cross member, ho
tween said intermediate sills and between
snid intermediate sills and the car sides, and
doors hinged to the lower edge of said plate
girder sides.

14, In a car of the cluss described, bol-
sters, ends sloping downwardly anbove snid
bolsters, draft sills wholly outside said ends,
plate girder sides supported by snid bol-
sters, longitudinal central and side hoppers,
cross members supported by said plate
girder sideg, longitudinal sills at the june-
tion of snid central and side hoppers, said
longitndinal sills being supported by said
cross aembers,

156.. In o cor of the class described, a cen-
tral longitudinol hopper heving sides in-
clining toward the center of the car, side
hoppers each having a bottom section in-
clining toward the side of the ear, bolsters,
plate girder sides supported by said bolsters,
an underframe between the holsters sup-
Eorted by eaid plate girder sides, and doors

inged to the lower edges of said plate

girder sides,

HARRY S. HART,
JOIN O. NEIKIRK.

Witnesses:
Caarres IF, Tors,
Wirryast T. Joxes.

Coples of this patent may be obtained for Ive cents ench, by addressing the * Commissioner, of Fatents,
Washington, D, 0.”
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