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IN THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF DELAWARE
NATIONAL STEEL CAR LIMITED,
Plaintiff,

v. C.A. No. 24-594-JLH

FREIGHTCAR NORTH AMERICA, LLC,
JAC OPERATIONS INC., and FCA-
FASEMEX, LLC,

)

)

)

)

)

)
FREIGHTCAR AMERICA, INC., )

)  JURY TRIAL DEMANDED

)

)

)

)

Defendants.

SECOND AMENDED COMPLAINT FOR PATENT INFRINGEMENT

1. Plaintiff National Steel Car Limited (“NSC”), for its Complaint against
Defendants FreightCar America, Inc. (“FreightCar”), FreightCar North America, LLC
(“FreightCar North America”), JAC Operations Inc. (“JAC Operations”), FCA-FASEMEX, LLC
(“FCA-FASEMEX” and collectively, “Defendants” or the “FreightCar Entities”), alleges as
follows:

THE PARTIES

2. Plaintiff National Steel Car Limited is a Canadian corporation having an address
at 600 Kenilworth Avenue North, P.O. Box 2450, Hamilton, Ontario, L8N 3J4.

3. On information and belief, Defendant FreightCar America, Inc. is a Delaware
Corporation having an address at 125 South Wacker Drive, Chicago, IL 60606.

4, On information and belief, Defendant FreightCar North America, LLC is a
Delaware limited liability company having an address at 125 South Wacker Drive, Chicago, IL

60606.
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5. On information and belief, Defendant JAC Operations Inc. is a Delaware limited
liability company having an address at 125 South Wacker Drive, Chicago, IL 60606.

6. On information and belief, Defendant FCA-FASEMEX, LLC is a Delaware
limited liability company having an address at 125 South Wacker Drive, Chicago, IL 60606.

7. On information and belief, Defendants FreightCar North America, JAC
Operations, and FCA-FASEMEX are wholly owned by Defendant FreightCakl

B. On information and belief, Defendant FCA-FASEMEX is a subsidiary of
FreightCar North America.

9. On information and belief, FreightCar North America is a holding company that
is wholly owned by FreightCakl

ra. On information and belief, JAC Operations is a holding company that is wholly
owned by FreightCakl

. On information and belief, Defendant FCA-FASEMEX was originally created as
part of a joint venture between FreightCar North America and a third-party as part of plans to
expand FreightCar’s manufacturing business in Mexico.

12. On information and belief, FreightCar now wholly owns FCA-FASEMEX.

JURISDICTION AND VENUE

13. This action arises under the Patent Laws of the United States, B5 U.S.C. § 1|, et.

seq.

14.  This Court has jurisdiction over this action pursuant to B8 U.S.C. §§ 1331 and
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15. This Court also has jurisdiction over this action pursuant to P8 U.S.C, § 1332
because Plaintiff is a Canadian company, each of the FreightCar Entities are Delaware entities,
and the amount in controversy exceeds $75,000, exclusive of interest and costs.

16. This Court has personal jurisdiction over the FreightCar Entities because they are

Delaware entities.

17.  Venue is proper in this Court under B8 U.S.C._§§ 1391 and [[400(b) because the

FreightCar Entities are Delaware entities.

NATIONAL STEEL CAR LIMITED

18.  NSC has earned a reputation as North America’s leading railroad freight car
manufacturef]

[9. NSC was founded in June 1912 and the first wood and steel freight cars left the
production line that yeak]

0.  Example rail cars are shown below in an open-top hopper with bottom discharge
configuration. Material, such as iron ore, can be deposited into the top of the car. The deposited
material sits on a mechanically-driven floor that opens in order to gravity-feed the material into a
ship loader or other conveyance system positioned below the rail cak]

Bl1.  NSC designed, built and sold hundreds of such open-top hopper with bottom
discharge rail cars (colloquially referred to as “jennies”) to Canadian National Railway Company
(“CN”) for use on its Duluth, Missabe and Iron Range Railway (“DMIR”) subsidiary in or
around 2009.

22.  Unique requirements of docks on which the jennies would be used by DMIR in
Two Harbors, Minnesota led NSC to innovate a number of novel features for the rail cars

designed and provided in or around 2009.
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23.  Animage of one of the jennies as manufactured by NSC and used by DMIR (the

“NSC Jennies™) is shown below:

WWW.CN.CA

LD LMT 174900 EXW10-8 H
| c3 LTWT 45100 EW 10-8 H 10-

CUFT1150

DMIR DMIR
70160 70160

24, NSC filed for U.S. Patent No. 8,166,892 (the “’892 Patent,” attached hereto as
Exhibit A) and 8,132,515 (the “’515 Patent,” attached hereto as Exhibit B) to cover innovations

it made in the design and construction of the NSC Jennies.
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25.  The ’892 and 515 Patents have earliest effective filing dates in September 2009
and issued in May and March 2012, respectively.
26. The NSC Jennies, manufactured in 2009, were marked “U.S. AND OTHER

PATENTS PENDING” on both sides of the rail car:
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27.  NSC has not manufactured rail cars incorporating the inventions of the 892 and
’515 Patents after those patents issued, and thus was never under an obligation to mark any
product pursuant to B3 T.S.C. § 287.

28.  NSC provided CN with specifications and drawings for the NSC Jennies in or
around 2009, when the NSC Jennies were delivered. These specifications and drawings included
dimensions for most, if not all, components of the jennies to permit CN to maintain the NSC
Jennies.

29.  NSC did not sell or deliver any NSC Jennies, or any other products that practice
the 892 or ’515 Patents, after these patents issued.

CANADIAN NATIONAL REQUESTS NEW RAIL CARS

30.  Inor around November 2018, CN told NSC that it would seek to purchase
approximately 600-800 new jennies for use by DMIR, with delivery to begin in 2020.

31.  NSC provided a quote to CN by September 2019 for approximately 840 jennies.

32.  InJanuary 2020, NSC gave a presentation to CN regarding NSC as a company, its
manufacturing processes, and history of working with CN.

33.  As part of its presentation, NSC highlighted its commitment to innovation,
including its 249 active patent applications and 269 patents granted since 2000.

34. As part of its presentation, NSC reminded CN of the innovative and patented

features of the jennies it produced for use by DMIR in 2009:
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Company Overview

Innovative Products

1150 CF Iron Ore Hopper Patented open top hopper features

: | Open end of car design to allow for easy
access maintenance

Versatile door opening system

Option for pneumatic or mechanical door

operating system

T o 25 Confidental Information CNJ

35. On information and belief, the acquisition process for the jennies was delayed due
at least in part to the COVID-19 pandemic.

36. By August 2021, CN had re-ignited its desire to purchase the new jennies.

37.  From around August 2021 until around January 2023, NSC was in frequent
communication with CN about its quote, technical questions, pricing, and timing information
regarding the jennies.

38.  Ultimately, NSC was not awarded the contract to build the new jennies.

THE ACCUSED PRODUCTS

39.  Instead, FreightCar announced in April 2024 that it sold 600 new 1,150 cubic foot

iron ore hopper cars to Canadian National for use by DMIR (together with any other iron or
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hopper cars of the same or similar design, the “Accused Products”). (See, e.g., CN modernizes
DM&IR fleet with acquisition of 600 new iron ore jennies, TRAINS.COM, April 3, 2024

https://www.trains.com/trn/news-reviews/news-wire/cn-modernizes-dmir-fleet-with-acquisition-

of-600-new-iron-ore-jennies/ (last accessed April 25, 2024); CN purchases iron-ore cars,

enhances U.S. Steel partnership, PROGRESSIVERAILROADING.COM, April 11, 2024

https://www.progressiverailroading.com/RailPrime/Details/CN-purchases-iron-ore-cars-

enhances-US-Steel-partnership—71673 (last accessed April 25, 2024); CN is purchasing 600

new iron ore wagons from FreightCar America, RAILMARKET.COM, April 16, 2024

https://railmarket.com/news/freight-rail/18441-cn-is-purchasing-600-new-iron-ore-wagons-from-

freightcar-america (last accessed April 25, 2024); CN Receiving Next-Gen Ore Jennies

(Updated), RAILWAYAGE.COM, April 9, 2024 https://www.railwayage.com/mechanical/freight-

cars/cn-acquiring-next-gen-ore-jennies/ (last accessed April 25, 2024).

40. On information and belief, FreightCar was awarded the CN contract for jennies
that NSC had sought.
41. On information and belief, the Accused Products were manufactured at

Defendants’ facility in Castafios, Mexico.

42. On information and belief, FreightCar is involved in the operation of the facility
in Castafios, Mexico.

43. On information and belief, FreightCar North America is involved in the operation
of the facility in Castafios, Mexico.

44. On information and belief, FCA-FASEMEX is involved in the operation of the

facility in Castafios, Mexico.
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45. On information and belief, the FreightCar Entities were part of the bidding
process for the CN contract.

46. On information and belief the FreightCar Entities were part of the design and/or
manufacturing of the Accused Products.

47.  On information and belief, the FreightCar Entities imported the Accused
Products.

48. On information and belief, FreightCar continues to make, use, sell, offer to sell, in
the U.S. and/or imports the Accused Products into the U.S.

49, On information and belief, the Accused Products are intended to be used at the
same location in Two Harbors, Minnesota, and for the same purpose as those manufactured by
NSC and provided to DMIR in or around 2009.

50.  Pictures of exemplary Accused Products are shown below:

DMIR
8000

LDLMT 175400
LTWT 44600
CUFT
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51.  NSC inspected the accused FreightCar jenny bearing the number DMIR 8000 on

July 23, 2024 at CN’s railyard in Proctor, Minnesota. On information and belief, DMIR is using
the accused FreightCar jenny bearing the number DMIR 8000 and other Accused Products.

52. A picture of the DMIR 8000 jenny taken on July 23, 2024 is shown below:

10
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53. A picture of FreightCar’s builder’s plaque near the center of the DMIR 8000

jenny taken on July 23, 2024 is shown below:

=]

FREIGHTCAR

HMERICR

Cajfafdan = NERICOD

54.  NSC also inspected the NSC Jenny bearing the number DMIR 70016 on July 23,

2024 at CN’s railyard in Proctor, Minnesota.

11

IPR2025-01047 - National Steel Car Limited Exhibit 2004
FreightCar America Inc. v. National Steel Car Limited
Page 11 of 125



Case 1:24-cv-00594-JLH-CJB  Document 56 Filed 03/27/25 Page 12 of 48 PagelD #:
828

55. A picture of the DMIR 70016 Jenny taken on July 23, 2024 is shown below.

70016 -

WWW.CN.CA

LD LMT 175200 i,
@ LTWT 44800 P
el curTtiso

U'S. AND OTHER PATENTS PENDING

EMPTY LOAD
1/4 ADJ. BLOCK
1.5 IN TREADGUARD SHOE 50% VALVE

56.  NSC’s builder’s plaque appears on the left side of the DMIR 70016 Jenny, as seen

in the following photograph taken on July 23, 2024:

12
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57.  NSC’s “U.S. AND OTHER PATENTS PENDING” appears in the middle of the

DMIR 70016, as seen in the photograph below taken on July 23, 2024:

U.S. AND OTHER PATENTS PENDING

K ok o ’

58.  The Accused Products bear a striking resemblance to the NSC Jennies.

59. On July 23, 2024, NSC took measurements of portions of the NSC and FreightCar
Jennies.

60.  NSC’s measurements show that portions of the jennies claimed in the 515 and
the *892 Patents are dimensionally identical within manufacturing tolerances.

61. For example, the NSC Jenny DMIR 70016 and FreightCar jenny DMIR 8000

both have side sills (a claimed feature in the *892 Patent) that are dimensionally identical:

13
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NSC FCA

62.  The NSC Jenny DMIR 70016 and FreightCar jenny DMIR 8000 both also have
corner posts (a claimed feature in the *515 Patent) that have measurements that are identical

within manufacturing tolerances:

14
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NSC FCA

15
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NSC FCA

16
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NSC FCA

17
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NSC FCA

63. The NSC Jenny DMIR 70016 and FreightCar jenny DMIR 8000 both also have
end posts (a claimed feature in the *515 Patent) that are dimensionally identical within

manufacturing tolerances:

NSC FCA

18
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NSC FCA

64.  On information and belief, FreightCar and/or its employees or personnel

inspected the NSC Jennies during FreightCar’s design or bidding processes and/or were provided
with copies of the specifications and drawings for the NSC Jennies by CN.

65. On information and belief, FreightCar North America, JAC Operations, and/or
FCA-FASEMEX, and/or their employees or personnel inspected the NSC Jennies during
FreightCar North America, JAC Operations, and/or FCA-FASEMEX’s design or bidding
processes and/or were provided with copies of the specifications and drawings for the NSC
Jennies by CN.

66. On information and belief, FreightCar used the design of the NSC Jennies, and/or
the specifications and drawings for the NSC Jennies provided by NSC to CN, to design the
Accused Products.

67. On information and belief, FreightCar North America, JAC Operations, and/or
FCA-FASEMEX used the design of the NSC Jennies, and/or the specifications and drawings for

the NSC Jennies provided by NSC to CN, to design the Accused Products.

19
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68. On information and belief, FreightCar and/or its employees or personnel saw the
“U.S. AND OTHER PATENTS PENDING” marking on the NSC Jennies and would have been
notified by CN of NSC’s claims of patent rights in the design of the NSC Jennies.

69. On information and belief, FreightCar North America, JAC Operations, and/or
FCA-FASEMEX and/or their employees or personnel saw the “U.S. AND OTHER PATENTS
PENDING” marking on the NSC Jennies and/or would have been notified by CN of NSC’s
claims of patent rights in the design of the NSC Jennies.

70. On information and belief, FreightCar copied the NSC Jennies’ design or features
thereof.

71. On information and belief, FreightCar North America, JAC Operations, and/or
FCA-FASEMEX copied the NSC Jennies’ design or features thereof.

72. The Accused Products did not need to include designs or dimensions that are
identical to the NSC Jenny.

73. For example, other jennies, such as this one made by ARI, do not use the same

dimensions or designs, as shown below:

20

IPR2025-01047 - National Steel Car Limited Exhibit 2004
FreightCar America Inc. v. National Steel Car Limited
Page 20 of 125



Case 1:24-cv-00594-JLH-CJB  Document 56 Filed 03/27/25 Page 21 of 48 PagelD #:
837

0803

D LMT 173200

T Wt 46800 HINGE MOD
ELS

SEPT 2021 EW 10-0 H 10-10
EXW 10-10 H 4-2

WWW.CN.CA ,_ - WITH COUPLINGS APPLIED

CU FT 1I50

|
EeeTe——

JI
- 4

By - AERNGERN

74.  For example, ARI’s jenny does not have corner post designs that are similar to the

Accused Products or the NSC Jennies:

21
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NSC FCA ARI

75.  As another example, ARI’s end post dimensions are different than the Accused

Products and NSC’s Jennies:

22
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NSC FCA ARI

76. On information and belief, FreightCar copied the claimed features of the 892
and/or ’515 Patents.

77. On information and belief, FreightCar used the disclosures of the 892 and ’515
Patents to design the Accused Products.

78.  FreightCar has long been aware of NSC’s patent portfolio.

23
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79. In 2011, NSC sued FreightCar for infringement of U.S. Patent Nos. 8,047,140 and
8,065,964 relating to railroad hopper cars. No. 11-cv-08743 (N.D. I11.).

80.  In 2015, NSC filed two lawsuits against FreightCar for infringement of five U.S.
Patents relating to gondola cars — Nos. 7,434,519, 7,461,600, 7,878,125, and 8,025,014 (No. 15-
cv-03418) and 7,757,611 (No. 15-cv-08643 (N.D. I1L.).

81.  FreightCar was represented by counsel in connection with each of these cases.

82.  FreightCar also filed Petitions for Inter Partes review challenging the validity of
two of the patents in the 2015 cases at the patent office — and ultimately lost, the patent office
affirming the patents’ validity in both cases in final written decisions.

83.  FreightCar and/or JAC Operations cited the 515 and 892 Patents to the United
States Patent and Trademark Office (“USPTO”) in Information Disclosure Statements (“IDS”)
during prosecution for their own patents.

84.  The USPTO requires that applicants for patents disclose material prior art to the
applied-for patent to the USPTO; duplicative disclosures need not be disclosed (i.e., only one
patent in a family needs to be disclosed).

85. FreightCar and/or JAC Operations cited and incorporated the *515 Patent (and by
extension, the ’892 Patent) by reference in its own patent applications.

86. For example, in U.S. Provisional Application No. 61/977,753, filed April 10,

2014, FreightCar and/or JAC Operations states:

cars to high-sided gondolas. Using a gondola, the railroads are able to haul a larger
amount of coal per car. For examples of gondola cars see U.S. Patents 4,212,252;
4,361,097; 4,911,082; 5,253,593; 5,335,603; 5,488,912; 5,813,353; 6,148,735;
6,978,720; 8,132,515; 8,240,256, which patents are incorporated herein by

reference.

24
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87.  U.S. Provisional Application No. 61/977,753 is used as a priority basis for
FreightCar Application No. 15/289,466, which issued as U.S. Patent No. 10,017,191, and
FreightCar Application No. 16/031,410, which issued as U.S. Patent No. 10,710,612. On
information and belief, each of these applications and patents are owned by JAC Operations.

88.  The same sentence incorporating the *515 Patent by reference appears in U.S.
Patent Nos. 10,017,191 and 10,710,612 as “establishing the general nature of the relevant art.”

89.  Inan October 10, 2016 IDS, FreightCar and/or JAC Operations cited the 515
Patent (and by extension the *892 Patent, which has the same specification), and also cited six (6)

other patents from the first-named inventor of the ’515 and ’892 Patents, James Forbes, each of

which is assigned to NSC:
Application Number ‘ 15289466
Filing Date [2016-10-10
INFORMATION DISCLOSURE First Named Inventor | Dave Single
STATEMENT BY APPLICANT - Tor7
( Not for submission under 37 CFR 1.99)
Examiner Name |
Attorney Docket Number I FCA-1301
9 b813353 1998-09-29 Sauter: Lynn B
10 b148735 p000-11-21 Bauter, etal
1 b978720 po05-12-27 Johnson; Kent N
12 434519 P008-10-14 forbes, etal
13 461600 P008-12-09 forbes , etal
14 /559284 p009-04-14 Forbes , etal.
15 757611 P010-07-20 Forbes , etal.
16 878125 P011-02-01 Forbes , etal
17 p025014 p011-09-27 forbes , etal
18 B132515 p012-03-13 Forbes, etal
19 p240256 p012-08-14 Nutt; Bryan M.
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90. Each of the patents in the 2015 lawsuits — U.S. Patent Nos. 7,434,519, 7,461,600,
7,757,611, 7,878,125, and 8,025,014 — are included on the October 10, 2016 IDS. The other
patent — U.S. No. 7,559,284 — is in the same family as patents in the 2015 lawsuits.

91. The same seven NSC patents, including the 515 Patent, were cited in a July 10,
2018 IDS in U.S. Pat. App. No. 16/031,410, which issued as U.S. Patent No. 10,710,612.

92. On information and belief, the inventor listed on the 10,017,191 and 10,710,612
patents was an employee of FreightCak]

D3 On information and belief, the inventor listed on the 10,017,191 and 10,710,612
patents was an employee of JAC Operations.

94. On information and belief, the patent attorney who filed and prosecuted U.S.
Provisional Application No. 61/977,753 and Application Nos. 15/289,466 and 16/031,410 was
retained by FreightCak]

P3. On information and belief, the patent attorney who filed and prosecuted U.S.
Provisional Application No. 61/977,753 and Application Nos. 15/289,466 and 16/031,410 was
retained by JAC Operations.

96. On information and belief, FreightCar, JAC Operations, their employees, and/or
the inventor had knowledge of the language used in Provisional Application No. 61/977,753 and
Application Nos. 15/289,466 and 16/031,410.

97. On information and belief, FreightCar, JAC Operations, their employees and/or
the inventor were provided with drafts of the Provisional Application No. 61/977,753 and
Application Nos. 15/289,466 and 16/031,410 before they were filed.

98. On information and belief, the FreightCar Entities were aware of the 892 and

’515 Patents before submitting their bid to CN.
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99. On information and belief, the FreightCar Entities were aware of the 892 and
’515 Patents before delivering rail cars to CN.

100.  On information and belief, CN informed the FreightCar Entities of NSC’s
intellectual property in the NSC Jennies.

101.  On information and belief, CN informed the FreightCar Entities of NSC’s *892 or
’515 Patents.

102.  On information and belief, CN informed the FreightCar Entities of the technology
that NSC considered proprietary in the design of the NSC Jennies.

103.  On information and belief, the FreightCar Entities were willfully blind to the
possibility that their rail cars infringe at least one of the 892 and ’515 Patents.

104.  On information and belief, the FreightCar Entities took deliberate action to avoid
confirming a high probability that their rail cars would infringe the 892 or ’515 Patent in view
of (1) its awareness of the “U.S. AND OTHER PATENTS PENDING” markings on the NSC
Jennies; (2) disclosures regarding the 892 or ’515 Patents made by CN to FreightCar, and/or (3)
its knowledge of the 515 Patent through prosecution of its own patent applications.

105. On information and belief, the FreightCar Entities took deliberate action to avoid
confirming a high probability that their rail cars would infringe the 892 or ’515 Patent because
they copied the design and/or features of the NSC Jennies.

106.  On information and belief, FreightCar North America, JAC Operations, and/or
FCA-FASEMEX were involved in the bidding process for the Accused Products.

107.  On information and belief, FreightCar North America, JAC Operations, and/or

FCA-FASEMEX were involved in the design process for the Accused Products.
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108.  On information and belief, the FreightCar Entities share employees, directors,
and/or officers.

109. On information and belief, FreightCar North America, JAC Operations, and/or
FCA-FASEMEX operate through FreightCak]

[1Id. On information and belief, FreightCar North America, JAC Operations, and/or
FCA-FASEMEX only act under instructions from FreightCakl

[11. On information and belief, FreightCar’s knowledge can be imputed to FreightCar
North America and/or FCA-FASEMEX.

THE ASSERTED PATENTS

112.  U.S. Patent No. 8,166,892 was filed as Application No. 12/559,065 on September
14,2009, and issued on May 1, 2012.

113.  The *892 Patent claims priority to two Canadian Patent Applications, Nos.
2,678,447, filed on September 11, 2009, and 2,678,605, filed September 14, 2009.

114. U.S. Patent No. 8,132,515 was filed as Application No. 12/816,660 on June 16,
2010, and issued on March 13, 2012.

115.  The ’515 Patent is a divisional of the 892 Patent, and the application number for
the 892 Patent is on the face of the *515 Patent.

116. The ’892 and 515 Patents are each entitled “Railroad gondola car structure and
mechanism therefor”.

117. The ’892 and ’515 Patents name James W. Forbes, Marcus Thiesen, and Dave
Keats as inventors.

118. NSC is the owner of all right, title, and interest in and to the 892 and ’515

Patents.

28

IPR2025-01047 - National Steel Car Limited Exhibit 2004
FreightCar America Inc. v. National Steel Car Limited
Page 28 of 125


http://www.google.com/search?q=r.

++++++++++++++110
http://www.google.com/search?q=r.

++++++++++++++110
http://www.google.com/search?q=r.

++++++++++++++111
http://www.google.com/search?q=r.

++++++++++++++111

Case 1:24-cv-00594-JLH-CJB  Document 56 Filed 03/27/25 Page 29 of 48 PagelD #:
845

119. The ’892 Patent has 15 claims, of which claims 1 and 2 are independent.

120. The ’515 Patent has 44 claims, of which claims 1, 7, 18, 20, 24, and 32 are
independent.

121.  The ’892 and ’515 Patents claim novel features of NSC’s design of the rail cars
provided for use by DMIR in 2009.

122. The ’892 and ’515 Patents describe a railroad hopper car for carrying particulate

material, as shown in Fig. 1 below:

Figure |

123.  “[C]Jar 20 may have a car body 22 that is carried on trucks 24 for rolling operation
along railroad tracks. . . . 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

29

IPR2025-01047 - National Steel Car Limited Exhibit 2004
FreightCar America Inc. v. National Steel Car Limited
Page 29 of 125



Case 1:24-cv-00594-JLH-CJB  Document 56 Filed 03/27/25 Page 30 of 48 PagelD #:
846

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 structure 28 may include top chords 38
running along the top of the walls, and side sills 40 running fore-and-aft along lower portions of
the side sheets or side sheet assemblies 42 of side walls 34, 36.” (’892 Patent! at 12:50-13:8.)

124.  “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
entryway may be a large rectangular opening such as that bounded by top chords 38.” (/d. at
13:15-19.) “Car body 22 may include end sheets 48 and side sheets 50. . . . 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. . . . [W]hen the gates are opened,
the lading may tend to flow out, rather than sit at rest.” (/d. at 13:20-49.)

125.  “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 a 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 governor, namely door assembly 56, which, in this instance, may have
the form of a pair of first and second, or left and right hand doors 62, 64. This containment
structure seats 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 turn carried by trucks 24. A door operating apparatus or
mechanism, or drive train, or transmission, however it may be termed, and identified generally as

70, is provided to move doors 62, 64 between open and closed positions.” (/d. at 13:50-65.)

! Citations are made to the 892 Patent but should also be understood to correspond to citations
to the ’515 Patent.
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126. “Considering this structure in greater detail, trucks 24 are most immediately
surmounted by center plates 72 of longitudinally extending stub sills 44. Stub sills 44 in turn
carry laterally extending main bolster arms 74 of main bolster 90. . . . Side sills 40 run
lengthwise along the car between, 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 fore-and-aft end slope sheet 48 to the laterally extending end sill 78 of
the car, which, in this instance may be an upturned flange formed on the longitudinally outboard
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.” (Id. at 13:66-14:14.)
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184

Figure 3a

127.  “End post 80 is rooted in shear plate 76 in line with center sill 44, and may have
lateral webs or gussets aligned with the webs of stub sill 44 to provide vertical web continuity
across shear plate 76. End post 80 then extends fully between shear plate 76 and top chord 86 of
end wall 30 or 32, as may be. Corner 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 arms 74 and side sills
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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.” (Id. at 14:15-26.)

128.  “As described in additional detail below, car 20 has an abnormally short distance
from the striker 88 to the truck center, i.e., the CL of centerplate 72. Striker 88 is the vertical
planar surrounding face plate at the outboard end of the stub sill 44. In the terminology of the
industry, the portion of the center sill 44 (be it a stub center sill or a straight through center sill)
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 L88, leaves an anomalously small space in
which to install other systems, such as the brake reservoir and the door operating pneumatic
cylinder. Car 20 has an end of car machinery space, indicated generally as 75, that is bounded by
shear 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 structure 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 including the
stationary parts of the discharge section, as well as any cross-bearers, cross-ties, bolsters, shear
plates and so on. Primary structure excludes secondary or ancillary structure or systems such as
ladders, cat-walks and other safety appliances, brakes, brake rods and brake fittings, air hoses,
reservoirs and pneumatic fittings, movable door members, door operating linkages, and so on.”
(Id. at 14:27-55.)

129. In addition, Figure 2C shows “an end view of the sidewall of FIG. 2a.” (/d. at

10:50.) “FIGS. 1 and 2 a, 2 b and 2 c, all show the sidewall of the car, indicated generally as 34
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or 36. . .. 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 sheet assembly 42 may include an upper sheet portion or member
92 that is welded to the outside face of top chord 38 at a lap 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 and has an uppermost margin that overlaps the lowermost edge or
margin of member 92; a second or intermediate portion 98 that runs in an inclined plane sloping
inwardly and downwardly on the slope of the hopper side sheets generally, and a third or bottom
portion, namely bottom flange, or leg, or margin 100 that extends in a substantially vertical plane

downwardly.” (/d. at 15:1-21.)
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Figure 2¢
130. “Sidewall 34 or 36 also includes a central post, or web stiffener, 102 that has 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. . . . As may be noted, portion 104

stands outboard of the sidewall sheet.” (/d. at 15:21-33.)
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131.  “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 gusset, that is also a quadrilateral, having a first
edge that overlaps, and is welded to, 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 portion 98 of member 94. The fourth edge is free, and faces inwardly
into the lading containment space of the hopper. Portions 104 and 106 are co-planar, or
substantially co-planar, such that stiffener 102 has web continuity through member 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 a continuous sloped
surface for containing, and then slidingly discharging, particulate lading. Expressed differently,
the web of the sidewall traverses the sidewall stiffener, commencing on its inboard margin at
side sill 40, traverses the 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.”
(Id. at 15:34-57.)

COUNT I: INFRINGEMENT OF U.S. PATENT NO. 8,132,515

132.  Plaintiff incorporates herein by reference the allegations in paragraphs 1-98.

133.  On information and belief, Defendants have been and are now directly infringing

the 515 Patent in violation of BS U.S.C. § 271(a) at least by making, using, selling, offering for
sale, and/or importing into the United States the Accused Products. The Accused Products
practice one or more claims of the *515 Patent, including at least representative claim 1.

134. Claim 1 of the ’515 Patent recites:
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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 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 shear plate
of said first end section; and

said hopper car being free of primary structure directly above said
shear 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 terminating
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 longitudinally 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 longitudinally
outboard margin of said shear plate;
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said bolster has first and second laterally outboard distal ends, and
said hopper car has corner 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 corner posts, and said machinery space is free of
any other primary structure.

135.  The Accused Products are “[a] railroad hopper car for carrying particulate

material,” as shown in the below image, hereinafter “Annotated Image 1”:

top chord
second region
hopper
side wall
machinery space machmen space
side post side post
end section end section
: rail road
::rl tl:xaci car truck
side sill discharge section  sidewall first region
stiffener/first
portion

Annotated Image 1

136. As shown in Annotated Image 1, the Accused Products include “a hopper.”

137.  The Accused Products include “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,” as shown in Annotated Image 1.

138.  The Accused Products include “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
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slope sheets being inclined in the longitudinal direction to feed said discharge section,” at least as

shown in Annotated Image 1 and the below image, hereinafter “Annotated Image 2

top chord

upper margin
sidewall stiffener/ slope shest
second portion
side wall

end post
hopper

machinery space

shear plate

longimdinally cufboard marzin
draft =il

striker

Annotated Image 2

139.  The Accused products include: “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,” at least as
shown in Annotated Image 2 and the below images, hereinafter the “Annotated Image 3” and the

“Annotated Image 4™
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machinery space
shear plate

side post

draft sill

end post
mzchinery space

shear plate

longitudinally
outboard margin

side sill

Annotated Image 4
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140. The Accused Products include: “said first end slope sheet of said hopper over
hanging said shear plate of said first end section,” at least as shown in Annotated Images 1-2.

141. The Accused Products include: “said hopper car being free of primary structure
directly above said shear plate of said first end section under said overhang of said first end slope
sheet of said hopper,” at least as shown in Annotated Images 1-4.

142.  The Accused Products include: “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
terminating at an end wall, and said hopper car includes an end post extending upwardly from
draft stub sill to said end wall,” at least as shown in Annotated Image 2.

143.  The Accused Products include: “said shear plate has a longitudinally outboard
margin and said draft sill has a striker located outboard of said longitudinally 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 longitudinally outboard margin of said shear plate,”
at least as shown in Annotated Images 2 and 4.

144. The Accused Products include: “said bolster has first and second laterally
outboard distal ends, and said hopper car has corner posts extending upwardly from said distal
ends of said bolster to said first end slope sheet,” at least as shown in Annotated Images 1, 3,
and 4.

145. The Accused Products include: “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 corner posts, and said machinery space is free of any other primary structure,” at

least as shown in Annotated Images 1, 3, and 4.
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146. Defendants have committed infringing acts without authorization, consent,
permission or a license from Plaintiff.

147.  On information and belief, Defendants have also induced and continue to induce

infringement of at least representative claim 1 of the *515 Patent pursuant to S U.S.C. § 271(b),
by actively and knowingly inducing, directing, causing, and encouraging others, including, but
not limited to, their customers and/or end users, to make, use, sell, and/or offer to sell in the
United States the Accused Product.

148.  On information and belief, Defendants’ customers and/or end users have directly
infringed and are directly infringing at least representative claim 1 of the *515 Patent. Defendants
have actively encouraged, educated, and instructed its customers and/or end users to use the
Accused Products within the United States, and therefore Defendants have knowingly induced its
customers and/or end users to directly infringe the 515 Patent. Defendants have acted and
continue to act with the specific intent to encourage such infringement by customers and/or end
users, and knowing that the induced acts by these customers and/or end users constitute
infringement of the ’515 Patent.

149. Defendants’ direct and indirect infringement is literal, under the doctrine of
equivalents, or both.

150. Defendants will continue to infringe the 515 Patent, causing irreparable harm to
Plaintiff for which there is no adequate remedy at law unless and until enjoined by this Court.
Defendants’ infringement has caused and continues to cause irreparable harm to Plaintiff in the
form of loss of business opportunities, lost sales, loss of market share, loss of goodwill, price

suppression, and the loss of Plaintiff’s exclusive right to practice the inventions.
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151. Defendants’ infringement is willful and on information and belief, Defendants
had knowledge of the 515 Patent, acted to infringe the *515 Patent, or were willfully blind to a
high likelihood that it infringed the *515 Patent.

152. As aresult of Defendants’ infringement of the *515 Patent, Plaintiff has suffered

damages and is owed no less than a reasonable royalty under BS U.S.C. § 284 as a remedy.

COUNT II: INFRINGEMENT OF U.S. PATENT NO. 8.166,892

153.  Plaintiff incorporates herein by reference the allegations in paragraphs 1-119.

154.  On information and belief, Defendants have been and are now directly infringing

the *892 Patent in violation of BS U.S.C. § 271(a) at least by making, using, selling, offering or
sale, and/or importing into the United States the Accused Products. The Accused Products
practice one or more claims of the *892 Patent, including at least representative claim 1.

155.  Claim 1 of the *892 Patent states:

1. A rail road hopper car comprising:

a hopper carried between a pair of trucks, said hopper having first
and second upstanding sidewalls running lengthwise therealong;

said hopper having a lower discharge and convergent slope sheets
giving onto said discharge;

said rail road car having a side sill and a top chord;

said first upstanding sidewall extending from said side sill to said
top chord;

said first upstanding sidewall having a predominantly upwardly
running sidewall stiffener mounted thereto, said sidewall stiffener
being located at a longitudinal station intermediate the trucks;

said first upstanding sidewall having a first region, said first region
being a lower region thereof;

said first upstanding sidewall having a second region, said second
region being an upper region thereof;
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said sidewall stiffener having a first portion, said first portion being
a lower portion thereof, said first portion being mounted to said first
region of said first upstanding sidewall;

said sidewall stiffener having a second portion, said second portion
being an upper portion thereof, said second portion being mounted
to said second region of said first upstanding sidewall;

said first portion of said first upstanding sidewall stiffener being
laterally outboard of said first region of said first upstanding

sidewall;

said second portion of said sidewall stiffener being laterally inboard
of said second region of said first upstanding sidewall;

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

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

156. The Accused Products include “a hopper carried between a pair of trucks, said
hopper having first and second upstanding sidewalls running lengthwise therealong,” at least as
shown in Annotated Image 1.

157. The Accused Products include “said hopper having a lower discharge and
convergent slope sheets giving onto said discharge,” at least as shown in Annotated Images 1
and 2.

158.  The Accused Products include “said rail road car having a side sill and a top
chord,” at least as shown in Annotated Images 1 and 2.

159. The Accused Products include “said first upstanding sidewall extending from said
side sill to said top chord,” at least as shown in Annotated Images 1 and 2.

160. The Accused Products include “said first upstanding sidewall having a

predominantly upwardly running sidewall stiffener mounted thereto, said sidewall stiffener being
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located at a longitudinal station intermediate the trucks,” at least as shown in Annotated Images 1
and 2.

161. The Accused Products include “said first upstanding sidewall having a first
region, said first region being a lower region thereof,” and “said first upstanding sidewall having
a second region, said second region being an upper region thereof,” at least as shown in
Annotated Images 1 and 2.

162. The Accused Products include “said sidewall stiffener having a first portion, said
first portion being a lower portion thereof, said first portion being mounted to said first region of
said first upstanding sidewall,” at least as shown in Annotated Image 1.

163. The Accused Products include “said sidewall stiffener having a second portion,
said second portion being an upper portion thereof, said second portion being mounted to said
second region of said first upstanding sidewall,” at least as shown in Annotated Image 2.

164. The Accused Products include “said first portion of said first upstanding sidewall
stiffener being laterally outboard of said first region of said first upstanding sidewall,” at least as
shown in Annotated Image 1.

165. The Accused Products include “said second portion of said sidewall stiffener
being laterally inboard of said second region of said first upstanding sidewall,” at least as shown
in Annotated Image 2.

166. On information and belief, the Accused Products include “said first sidewall
having a continuous section between said first and second regions thereof,” at least as shown in

Annotated Images 1 and 2.
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167. On information and belief, the Accused Products include “said sidewall stiffener
having web continuity between said first and second portions thereof,” at least as shown in
Annotated Images 1 and 2.

168. Defendants have committed infringing acts without authorization, consent,
permission or a license from Plaintiff.

169. On information and belief, Defendants have also induced and continue to induce

infringement of at least representative claim 1 of the *892 Patent pursuant to S U.S.C. § 271(b),
by actively and knowingly inducing, directing, causing, and encouraging others, including, but
not limited to, their customers and/or end users, to make, use, sell, and/or offer to sell in the
United States the Accused Products.

170.  On information and belief, Defendants’ customers and/or end users have directly
infringed and are directly infringing at least representative claim 1 of the *892 Patent. Defendants
have actively encouraged, educated, and instructed its customers and/or end users to use the
Accused Products within the United States, and therefore Defendants have knowingly induced its
customers and/or end users to directly infringe the 892 Patent. Defendants have acted and
continue to act with the specific intent to encourage such infringement by customers and/or end
users, and knowing that the induced acts by these customers and/or end users constitute
infringement of the 892 Patent.

171. Defendants’ direct and indirect infringement is literal, under the doctrine of
equivalents, or both.

172.  Defendants will continue to infringe the 892 Patent, causing irreparable harm to
Plaintiff for which there is no adequate remedy at law unless and until enjoined by this Court.

Defendants’ infringement has caused and continues to cause irreparable harm to Plaintiff in the
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form of loss of business opportunities, lost sales, loss of market share, loss of goodwill, price
suppression, and the loss of Plaintiff’s exclusive right to practice the inventions.

173.  Defendants’ infringement is willful, and on information and belief, Defendants
had knowledge of the *892 Patent, acted to infringe the 892 Patent, or were willfully blind to a
high likelihood that it infringed the 892 Patent.

174.  As aresult of Defendants’ infringement of the 892 Patent, Plaintiff has suffered

damages and is owed no less than a reasonable royalty under BS U.S.C. § 284 as a remedy.

JURY TRIAL DEMAND
Pursuant to Fed. R, Civ. P, 38(b), Plaintiff hereby demands a trial by jury of all issues so

triable.

PRAYER FOR RELIEF

WHEREFORE, Plaintiff respectfully requests that this Court enter judgment in its favor
and grant the following relief:

A. A judgment that Defendants have directly and/or indirectly infringed one or more
claims of the ’515 and/or 892 Patents;

B. A permanent injunction against Defendants and their respective officers, directors,
agents, branches, subsidiaries, parents, partners, and any others active in concert with Defendants
from further infringement of the *515 and/or *892 Patents;

C. A judgment or order requiring Defendants to pay Plaintiff past and future damages

under BS U.S.C. § 284, including any supplemental damages arising from any continuing post-
verdict infringement between the time of the trial and entry of the final judgment with an
accounting as needed;

D. A judgment or order requiring Defendants to pay Plaintiff no less than a reasonable

royalty after the final judgment if a permanent injunction is not granted;
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E. A judgment and order requiring Defendants to pay Plaintiff pre-judgment and post-
judgment interest on any damages award;

F. A judgment and order that Defendants’ infringement of the ’515 and/or ’892

Patents be found willful and that the Court award treble damages pursuant to BS U.S.C. § 284
G. A judgement that Defendants are jointly, severally, or alternatively liable for their

infringement;

H. A judgment that this case is exceptional under BS U.S.C. § 289 and an order that
Defendants pay Plaintiff their attorneys’ fees incurred in prosecuting this action;

L A judgment and order requiring Defendants to pay Plaintiff’s costs and expenses
incurred in this action; and

J. Any further relief, including equitable relief, as the Court may deem just and

proper.

/s/ Andrew E. Russell
John W. Shaw (No. 3362)
Andrew E. Russell (No. 5382)

OF COUNSEL.: SHAW KELLER LLP
Safet Metjahic [.M. Pei Building
Robert D. Keeler 1105 North Market Street, 12th Floor
ICE MILLER LLP Wilmington, DE 19801
1500 Broadway, Suite 2900 (302) 298-0700
New York, NY 10036 jshaw@shawkeller.com
(212) 824-4940 arussell@shawkeller.com
Attorneys for Plaintiff National Steel
Kenneth Sheehan Car Limited
ICE MILLER LLP

200 Massachusetts Ave NW, Suite 400
Washington, DC 20001
(202) 824-8666

Dated: March 27, 2025
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1
RAILROAD GONDOLA CAR STRUCTURE
AND MECHANISM THEREFOR

This application claims priority under 35 USC 119 on the
basis of Canadian Patent Application Serial Number 2,678,
447, entitled “Railroad Gondola Car Structure and Mecha-
nism Therefor” filed Sep. 11, 2009, the specification of which
is incorporated herein by reference. This application also
claims priority to Canadian Patent Application Serial Number
2,678,605.

FIELD OF THE INVENTION

This invention relates to the field of railroad freight cars,
and, in particular to rail road gondola cars such as may
employ bottom unloading gates or doors.

BACKGROUND

There are many kinds of'rail road cars for carrying particu-
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 governor of some kind that is movable
between a closed position for retaining the lading while the
lading is being transported, and an open position 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 properties. 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 can 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 lading 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 gravity
tends to yield a better riding car that is less prone to derail-
ment, and perhaps less prone to cause as much wear or dam-
age to 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
lading to be carried by the car is of greater than usual density,
it may often be helpful for the truck center length to be
relatively short such that the length of the span between the
trucks is smaller, and the weight of the structure may be
correspondingly decreased relative to the maximum permis-
sible gross weight on rail for the car. In some instances, as
with iron ore or other high density lading, that truck center
distance may be very short.

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
operational service life. In the case of an ore car, that opera-
tional route may be from a mine or concentrator facility, at
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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.
To the extent that they are not used for interchange service
they may not necessarily comply with all AAR standards. The
cars may have short, possibly non-standard draft sills, draft
gear, and couplers, or a combination thereof.

The cars may have tightly limited space envelopes over the
end shear plates, and yet these spaces may nonetheless be
intended to accommodate, for example, the brake reservoir
and pneumatic gear for operating the gondola discharge
doors.

SUMMARY OF THE INVENTION

In an 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 door movable between a closed
position for retaining lading and an open position for permit-
ting egress of lading. The hopper is carried on spaced apart
railroad cars trucks for rolling motion along railroad tracks in
alengthwise 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 to urge the door to a closed
position. The linkage is movable from a first position corre-
sponding to the open position of the door to a second position
corresponding 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 (a) 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 instantaneously 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
arm pivotally connected to the datum structure at a second
pivot connection. The second pivot arm has the door mounted
thereto. The first pivot arm 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 transmission is mounted between the second
connection of the second pivot arm and the second connection
of the first pivot arm. The mechanical 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 further feature, the
linkage includes left and right hand first pivot arms pivotally
connected to a datum structure at respective first pivot con-
nections, 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 sec-
ond pivot connection. The door is a left hand door of a pair of
co-operable right and left hand doors, the left hand door being
mounted to the left 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 sec-
ond connections being pivot connections and being mutually
co-axial. Each second pivot arm has a respective second con-
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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
left and right hand drag links each have a first end mounted to
one of the respective second connections of the first pivot
arms. The left and right hand drag links have second ends

4

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

yoked together distantly from the first ends. The transmission 10 feature the first slope sheet is substantially planar and has a
member includes left and right hand slave links extending first angle of inclination relative to horizontal. The actuating
between and connecting the second ends of the drag links to cylinder is inclined longitudinally inboard downwardly, and
the second connections of the second pivot arms respectively. is inclined at a second angle. The second angle lies between
In still another feature, the linkage includes left and right horizontal and the first angle. In yet another feature the car has
hand first pivot arms pivotally connected to a datum structure 15 an underframe and the door operating linkage includes a first
at respective first pivot connections, the respective first pivot linkage component, a second linkage component, a third link-
connections being co-axial. The linkage includes left and age component, and a fourth linkage component. The first
right hand second pivot arms pivotally connected to the datum linkage component is a reference datum component and
structure at respective second pivot connection. The door is a includes structure immovable relative to the underframe. The
left hand door of a pair of co-operable right and left hand 20 second linkage component is a first pivot linkage mounted to
doors, the left hand door being mounted to the left hand the first linkage component at a main pivot connection, the
second pivot arm and the right hand door being mounted to first pivot linkage being a first pivot arm constrained to pivot
the right hand second pivot arm. Each first pivot arm has a onan axis of rotation oriented horizontally cross-wise relative
respective second connection distant from its respective first to the underframe. The fourth linkage component is a second
pivot connection, the respective second connections being 25 pivot linkage pivotally mounted to the first linkage compo-
pivot connections and being mutually co-axial. The left and nent and includes at least the gate. The third linkage compo-
right hand pivot arms co-operate to define a bifurcated lever nent includes a drag link element connected to the first pivot
straddling the drive. In yet another feature, the drive includes arm, the drag link element having at least a first pivotal
an actuating cylinder having an axially reciprocating mem- attachment to at least a portion of the fourth linkage compo-
ber, the axially reciprocating member being inclined relative 30 nent, whereby input motion of the second linkage component
to horizontal. In still another feature the drag link lies between uniquely determines position and motion of the third and
the actuating cylinder and the first end slope sheet of the fourth linkage components relative to the first linkage com-
hopper. In another feature the railroad hopper car includes a ponent. Motion of the second linkage component is driven by
first end section, the first end section includes a draft sill and the actuator. In still another feature the main pivot connection
a substantially horizontal shear plate mounted over the draft 35 of'the first pivot arm to the first linkage component is located
sill, the drive includes an actuating cylinder having an axis of lower than the actuating cylinder. In yet still another feature,
reciprocation lying in a central vertical-lengthwise plane of the drag link element is connected to the first pivot arm at a
the car, the actuating cylinder is mounted above the shear distal pivot connection relative to the main pivot connection,
plate, the first end slope sheet at least partially overhangs the and, when the gate is in the closed position and the car is
actuating cylinder; and the drag link is located between the 40 viewed in side view, the actuating cylinder is located between
actuating cylinder and the first slope sheet. the main pivot connection and the distal pivot connection.
In another aspect of the invention there is a railroad hopper In another aspect there is a railroad hopper car. It has at
car. It has at least one hopper having a bottom discharge, the least one hopper having a bottom discharge, the bottom dis-
bottom discharge including a gate movable between a closed charge including a gate movable between a closed position for
position for retaining lading and an open position for permit- 45 retaining lading and an open position for permitting egress of
ting egress of lading. The car includes structure by which the lading. It has first and second end sections to which the
hopper is carried on spaced apart railroad cars trucks for hopper is mounted, the first and second end sections being
rolling motion along railroad tracks in a lengthwise direction mounted to respective first and second railroad car trucks for
of'the car. A door operating linkage is connected to the gate, rolling motion along railroad tracks in a lengthwise direction
the door operating linkage being oriented lengthwise with 50 of the car. There is a door operating linkage connected to the
respectto the car. An actuating cylinder connected to drive the gate, the door operating linkage being oriented lengthwise
door operating linkage, the actuating cylinder also being ori- with respect to the car and connected. An actuating cylinder is
ented to act lengthwise with respect to the car, the actuating connected to drive the door operating linkage. The actuating
cylinder having an axis of reciprocation. The axis of recipro- cylinder is also oriented to act in a lengthwise extending plane
cation being tilted such that displacement of the actuating 55 with respect to the car. The actuating cylinder has an axis of
cylinder includes a vertical component of motion. reciprocation. The door operating linkage includes a first
In another feature of that aspect of the invention, the hopper pivot arm pivotally mounted to the first end section at a first
car includes an end section mounted over one of the trucks, pivot connection. There is a mechanical transmission con-
the end section includes a substantially horizontal shear plate, nected between the first pivot arm and the gate. The mechani-
and the actuating cylinder is mounted on a pedestal mounted 60 cal transmission includes at least a drag link movably con-
to the shear plate, the pedestal including an inclined mounting nected to the first pivot arm at a location distant from the first
for the cylinder. In a further feature, the railroad hopper car pivot connection. The first pivot connection is lower than the
has a longitudinal-vertical central plane, and the axis or recip- actuating cylinder as seen when viewing the first end section
rocation lies in the longitudinal-vertical plane. In a still fur- in side view.
ther feature, the hopper includes at least a first end slope sheet 65 In another feature of that aspect of the invention, when the

extending longitudinally and being inclined longitudinally
inboard and downwardly toward the gate, and at least part of

gate is in the closed position and the car is viewed in side view,
the actuating cylinder is located between the main pivot con-
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nection and the distal pivot connection. In still another fea-
ture, the actuating cylinder drives an intermediate lever that is
connected to drive the first pivot arm.

In another aspect of the invention there is a rail road hopper
car. It has a hopper carried between a pair of trucks, the
hopper having first and second upstanding sidewalls running
lengthwise therealong. The hopper has a lower discharge and
convergent slope sheets giving onto the discharge. The rail
road car has a side sill and a top chord. The first upstanding
sidewall extends from the side sill to the top chord. The first
upstanding sidewall has a predominantly upwardly running
sidewall stiffener mounted thereto. The sidewall stiffener is
located at a longitudinal station intermediate the trucks. The
first upstanding sidewall has a first region, the first region
being a lower region thereof. The first upstanding sidewall has
a second region. The second region is an upper region thereof.
The sidewall stiffener has a first portion, the first portion
being a lower portion thereof. The first portion is mounted to
the first region of the first upstanding sidewall. The sidewall
stiffener has 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
thereof. The sidewall stiffener has web continuity between
the first and second portions thereof.

In a feature of that aspect of the invention, the 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
the transition portion. 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 por-
tion passing across the sidewall stiffener from an inboard
margin thereof to an outboard margin thereof. The hopper
includes first and second sloped side sheets. The first sloped
side sheet meets the first sidewall at the transition portion. In
another feature, the first sidewall has an overall height from
the side sill to the top chord, L, and the transition is located a
distance above the side sill that is in the range of Y4 to 25 L. In
a still further feature the first sidewall has an overall height
from the side sill to the top chord, L, and the first sloped sheet
meets the transition at an height that is in the range of 4 to 24
L above the side sill.

In a further aspect of the invention there is a railroad hopper
car. It has at least one hopper having a bottom discharge, the
bottom discharge having a bottom discharge governor mov-
able between a closed position for retaining lading and an
open position for permitting egress of lading. The car has
structure by which 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 a door
operating linkage oriented lengthwise with respect to the car.
There is an actuating cylinder also oriented to act in a length-
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
linkage members co-operably mounted to either transverse
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side of the actuating cylinder, whereby the actuating cylinder
is bracketed by the linkage members.

In another feature of that aspect of the invention, the car has
an underframe and the linkage is a closed loop bar linkage in
which there is a first linkage component, a second linkage
component, a third linkage component, and a fourth linkage
component. The first linkage component is a reference datum
component and includes structure immovable relative to the
underframe. The second linkage component is a first pivot
linkage mounted to the first linkage component at a main
pivot connection, and which includes the first and second
linkage members, the first and second linkage members being
amatched pair of left and right hand pivot arms constrained to
pivoton a common axis of rotation relative to the underframe.
The fourth linkage component is a second pivot linkage piv-
otally mounted to the first linkage component and which
includes at least one pivotally mounted door assembly defin-
ing the bottom discharge governor. The third linkage compo-
nent includes a drag link element having at least a first pivotal
attachment to at least 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 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. Displacement of the third linkage compo-
nent associated with motion of the door assembly between the
open position is predominantly in a direction generally par-
allel 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 discharge. During at
least an instantaneous 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 parallel to the end slope sheet. In still
another feature the third linkage component includes at least
a first element and a second element mounted thereto. The
first element is pivotally mounted to the first linkage compo-
nent, and is constrained to move in a lengthwise-vertical
plane relative to the first linkage component. The second
element has a first connection to the first component the first
connection being a pivot connection. The second element has
a second connection to the fourth linkage component, the
second connection having at least one degree of freedom of
motion. The second element is constrained always to be co-
planar with the first connection, the second connection, and
the main pivot connection. In yet still another feature, the
bottom discharge governor includes a door. The actuating
cylinder is connected to drive the door operating linkage
through a lever assembly. The lever assembly has an over-
center lock that is operable to prevent release of the bottom
gate to the open position when the actuating cylinder is inac-
tive. In yet a further feature, motion of the first pivot linkage
occurs in a longitudinal-vertical plane. The second pivot link-
age moves in a plane generally cross-wise to the longitudinal-
vertical plane. In still a further feature the main pivot connec-
tion is beneath the actuating cylinder when the hopper car is
seen in side view. In again another feature one of (a) the main
pivot is beneath the drag link element; and (b) the actuating
cylinder is between the main pivot and the drag link element.
In a yet still further feature, the hopper includes at least a first
end slope sheet, and the bottom discharge governor includes
a door. The first end slope sheet is inclined longitudinally
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downwardly and inboard toward the door. The drag link ele-
ment is inclined on a slope predominantly parallel to, and
adjacent to, the first end slope sheet. The actuating cylinder is
oriented along the lengthwise direction, and is also tilted
longitudinally downwardly and inwardly toward the door.

In another aspect of the invention there is a railroad hopper
car. Ithas at least one hopper carried by railroad car trucks for
motion in a lengthwise direction of the car along railroad
tracks. The hopper has a bottom discharge. The bottom dis-
charge has a door movable between a closed position for
retaining lading and an open position for permitting egress of
lading. A mechanical transmission is connected to the door.
The mechanical transmission is oriented lengthwise with
respect to the car. A door actuator is connected to the
mechanical transmission and is operable to urge the door
from the open position toward the closed position, the door
actuator being oriented to reciprocate in a first direction. The
hopper car has a first lock operable to prevent movement of
the door from the closed position to the open position when
the door actuator is inactive. The hopper car has a second lock
operable to prevent movement of the door from the closed
position to the open position when the door actuator is inac-
tive 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.

In another feature of that aspect of the invention, the car has
a central lengthwise-vertical plane, the door actuator is posi-
tioned to reciprocate in the central lengthwise-vertical plane,
and the second lock is movable between the engaged and
disengaged positions in motion predominantly transverse to
the central lengthwise-vertical plane. In another feature, the
second lock is mounted on an hinge and pivots in a circum-
ferential direction between the engaged and disengaged posi-
tions. In still another feature the second lock is mounted on an
hinge, the hinge has an axis lying parallel to the lengthwise
vertical plane, and the second lock pivots circumferentially
between the engaged and disengaged positions. In another
feature, the second lock is biased toward the engaged posi-
tion. In still another feature, the second lock is biased toward
the engaged position. In yet another feature the apparatus is
one in which one of: (a) the second lock has a cam and the
actuator has a mating cam follower; and (b) the second lock
has a cam follower and the actuator has a mating cam. The
cam and cam follower are co-operable, and are oriented to
deflect the second lock away from the engaged position as the
door moves from the open position to the closed position
thereof.

In another aspect of the invention, there is a lock mecha-
nism for a door actuating transmission of a railroad gondola
car, the door actuating transmission including a reciprocating
actuating cylinder mounted to a datum structure, the cylinder
being movable forward and backward in an axial direction.
The lock mechanism has a body having a first fitting, a second
fitting and a third fitting. The first fitting is a mounting by
which to connect the lock mechanism to the datum structure.
The second fitting is one of (a) a cam for co-operation with a
member of the door actuating transmission, that member
being a cam follower; and (b) a cam follower for co-operation
with a member of the door actuating transmission, that mem-
ber being a cam. The third fitting includes an abutment for
co-operation with a mating fitting of the door actuating trans-
mission. 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
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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 a second position, in the
first position thereof the second fitting being positioned to
intercept the member of the door actuating transmission and
to be deflected away from the first position toward the second
position thereby. The first fitting has a first degree of freedom
of motion permitting the first and second fittings to move
between their respective first and second positions. The
degree of freedom constrains the third fitting to motion pre-
dominantly cross-wise to the axial direction.

In another feature, the lock mechanism there has a bias
member oriented to urge the third fitting toward the first
position thereof. The bias member is a spring having a first
end and a second end, the first end being mounted to bear
against the body of the lock mechanism, the second end
having a foot for reaction against the datum structure. In
another feature, the first degree of freedom of motion is an
angular degree of freedom, and the predominantly cross-wise
motion is predominantly circumferential motion about an
axis of rotation. In a feature the first fitting is an hinge, the axis
of rotation is an axis of rotation of the hinge, and the axis of
rotation of the hinge is substantially parallel to the axial
direction of the door actuating transmission. In still another
further feature, the first fitting of the lock mechanism includes
an hinge and a footing of the hinge for mounting to the datum
structure. The axis of rotation is an axis of rotation of the
hinge, and the footing has a substantially planar footprint. The
axis of rotation of the hinge is angularly inclined relative to
the substantially planar footprint. In yet another feature, the
lock mechanism has all or any combination of the forgoing
additional features.

In still another aspect of the invention there is a railroad
hopper car for carrying particulate material. The hopper car
there has a hopper and 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 direc-
tion. The hopper is suspended between the first and second
end sections. The hopper has a discharge section through
which to release lading, and first and second end slope sheets
oriented toward the first and second end sections, the slope
sheets being inclined in the longitudinal direction to feed the
discharge section. The first end section includes a draft sill
extending in the longitudinal direction, a main bolster extend-
ing cross-wise to either side of the draft sill, and a shear plate
mounted to the draft sill and to the main bolster. The shear
plate extends lengthwise along the draft sill and cross-wise
from side to side of the hopper car. The first end slope sheet of
the hopper overhangs the shear plate of the first end section.
The hopper car is free of primary structure directly above the
shear plate of the first end section under the overhang of the
first slope sheet of the hopper.

In another feature of that aspect of the invention, there is
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 end post extending
upwardly from draft stub sill to the end wall. In another
feature, the shear plate has a longitudinally outboard margin
and the draft sill has a striker located outboard of the longi-
tudinally outboard margin of the shear plate, and the end post
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
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the hopper car has corner 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 end post extending upwardly from draft stub sill
to the end wall; the shear plate has a longitudinally outboard
margin and the draft sill has a striker located outboard of the
longitudinally outboard margin ofthe shear plate, and the end
post is one of: (a) rooted to the draft sill adjacent to the striker;
(b) rooted to the shear plate adjacent to the longitudinally
outboard margin of the shear plate. 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. The hopper car has a machinery
space bounded by (a) the first slope sheet; (b) the shear plate
of the first end section; (c) the end post; and (d) the corner
posts, and the machinery space is free of any other primary
structure.

In yet another feature the hopper car has at least one lon-
gitudinally hinged discharge door, the discharge door being
movable cross-wise between open and closed positions. A
longitudinally acting pneumatic actuator is at least partially
lodged in the machinery space directly above the draft sill. In

20

25

10

longitudinally inboard of the striker, and a coupler carrier
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,
longitudinally running spaced apart side webs. The webs have
a greater depth of section adjacent to the striker. The webs
have respective first and second apertures formed therein. The
first and second apertures define the draft gear retainer seat,
and the retainer is a sideways slidable shaft that is movable to
extend across the draft sill between the first and second aper-
tures in the draft sill side webs. In a further 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
another further feature the draft sill has a centerplate centered
onthe truck center, rear draft stops are welded within the draft
sill, and at least a portion of each of the rear draft stops
extends longitudinally inboard of the truck center. In still
another further feature, the car is one in which at least one of
(a) the freight car has a truck center to striker plate draft 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

still yet another feature a brake reservoir is also at least 30 feature, the railroad freight car is one in which at least one of
partially lodged in the machinery space. In a yet further (a) the freight car has a truck center to striker plate draft sill
feature the shear plate is mounted above and to the main length of about 38 inches (+/-2"); and (b) the freight car has
bolster and defines an upper flange thereof. The main bolster ~  atruck center to coupler pulling face length of about 53 inches
has a lower flange downwardly spaced from the upper flange, (+/-2") when the draft gear is fully extended in draft.

the lower flange terminating at respective distal end portions 35 These and other aspects and features of the invention may

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 connected to the shear
plate. The side sill has a lower flange, the lower flange of the
side sill being substantially co-planar with a respective one of
the distal end portions of the lower 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
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 draft sill and
functioning as an upper flange of the draft sill. The draft sill
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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 accompanied by a set of illustrative
Figures in which:

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

FIG. 2a is anisometric view of a sidewall ofthe gondola car
of FIG. 1;

FIG. 25 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 of the
railroad freight car of FIG. 1;

FIG. 35 is a side view of the structure of FIG. 3a;

FIG. 3¢ is a detail of the end structure of FIG. 35, with the

has aninboard end oriented toward a truck center of one of the 55 near side web of the draft sill removed to show the draft stop,
trucks, and an outboard end terminating at a striker. The draft center plate, and coupler relationship.

sill has an underside and an access opening formed in the FIG. 4a is aisometric view of a portion of the door opening
underside to admit entry of draft gear into the draft gear mechanism for the railroad car of FIG. 1 in a fully open
pocket from below. The car has a draft gear carrier plate. The position;

carrier plate is mounted to the underside of the draft sill 60  FIG. 4bis aisometric view of a portion of the door opening
beneath the draft gear pocket. The carrier plate is removable mechanism for the railroad car of FIG. 1 in an intermediate
to permit installation of the draft gear into the draft gear position;

pocket. The car body has one of (a) an aperture formed in the FIG. 4¢ is aisometric view of a portion of the door opening
shear plate over an inboard end region of the draft sill, the mechanism for the railroad car of FIG. 1 in a fully closed
aperture permitting a portion of the draft gear to protrude 65 position;

upwardly therethrough during installation in the draft gear
pocket; and (b) a coupler carrier seat defined in the draft sill

FIG. 5a is a side view of the door opening mechanism of
FIG. 4a;
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FIG. 55 is a side view of the door opening mechanism of
FIG. 4b;

FIG. 5c¢ is a side view of the door opening mechanism of
FIG. 4¢;

FIG. 6a is an end view of the door opening mechanism of
FIG. 4a;

FIG. 654 is an end view of the door opening mechanism of
FIG. 4b; and

FIG. 6c¢ is an end view of the door opening mechanism of
FIG. 4¢;

FIG. 7a is a perspective view of a secondary lock mecha-
nism for the door opening mechanism of FIG. 4a;

FIG. 754 is a plan view of the mechanism of FIG. 7a;

FIG. 7¢ is a perspective view of the mechanism of FIG. 7a
when the door are open

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

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-
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 description, like parts are marked throughout the specifi-
cation and the drawings with the same respective reference
numerals. The drawings may be taken 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
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 particular,
expressly excludes any interpretation of the claims or the
language used in this specification such as may be made in the
USPTO, 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
persons not employed by the USPTO or any other Patent
Office), demonstrating 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 or in other former
territories of the British Empire and Commonwealth.

In terms of general orientation and directional nomencla-
ture, for rail road cars described herein the longitudinal direc-
tionis defined as being coincident with the rolling direction of
the rail road car, or rail road car unit, when located on tangent
(that is, straight) track. In the case of a rail road car having a
center sill, be it a stub sill or a straight-through center sill, the
longitudinal direction is parallel to the center sill, and parallel
to the top chords. Unless otherwise noted, vertical, or upward
and downward, are terms that use top of rail, TOR, as a datum.
In the context of the car as a whole, the term lateral, or
laterally outboard, or transverse, or transversely outboard
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.
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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.S. 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 of rotation 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 example 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 various 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
SO on.

By way of a general overview, car 20 may have a car body
22 that is carried on trucks 24 for rolling operation 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
connected at an articulated connector, or by draw bars, as
opposed to by ordinarily releasable AAR couplers. Car body
22, and the various structural members and fittings described
herein may be understood to be typically of metal construc-
tion, whether welded or Huck™ bolted, or riveted together,
the metal members being most typically steel, stainless steel,
or aluminum, as may be appropriate. Some car builders have
also used reinforced plastic composites for car 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 steel 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
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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 rectangu-
lar form of peripheral wall structure 28. Wall structure 28 may
include top chords 38 running along the top of the walls, and
side sills 40 running fore-and-aft along lower portions 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 either end, in which case
side walls 34, 36 may act as deep beams, and may carry
vertical loads to main bolsters 90 that extend laterally from
the centerplates. In the case of a single, stand alone car unit,
draft gear and releasable 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 entryway may be a large rectangular 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 lateral
ties or struts that run across the car from sidewall to side wall
to meet the upper ends 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 a 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 governor, namely door assembly 56,
which, in this instance, may have the form ofa pair of first and
second, or left and right hand doors 62, 64. This containment
structure seats 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 turn carried by trucks 24. A door operating
apparatus or mechanism, or drive train, or transmission, how-
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-
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tudinally extending stub sills 44. Stub sills 44 in turn carry
laterally extending main bolster of main bolster 90. Arms 74
extended perpendicularly away from the centerplate 72, i.e.,
they are centered on the truck center, CL-Truck. Side sills 40
run lengthwise along the car between, and tie together, the
most laterally outboard extremities of main bolster. 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 fore-
and-aft end slope sheet 48 to the laterally extending end sill 78
of the car, which, in this instance may be an upturned flange
formed on the longitudinally outboard 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 center sill
44, and may have lateral webs or gussets aligned with the
webs of stub sill 44 to provide vertical web continuity across
shear plate 76. End post 80 then extends fully between shear
plate 76 and top chord 86 of end wall 30 or 32, as may be.
Corner 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 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.e., the CL of centerplate 72. Striker 88 is the vertical
planar surrounding face plate at the outboard end of the stub
sill 44. In the terminology of the industry, the portion of the
center sill 44 (be it a stub center sill or a straight through
center sill) 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 pneumatic cylin-
der. Car 20 has an end of car machinery space, indicated
generally as 75, that is bounded by shear 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 of the discharge section, as well as any
cross-bearers, cross-ties, 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 hoses, reser-
voirs and pneumatic fittings, movable door members, door
operating linkages, and so on.

In existing cars, this space, 75, is often occupied or other-
wise obstructed by other primary structure, such as so-called
“elephant 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
third edge is typically a free edge. Often these plates lie 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 shown in
FIG. 15
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FIGS. 1 and 24, 2b and 2c, all show the sidewall of the car,
indicated generally as 34 or 36. Sidewall 34 and 36 function
as short beams 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 sheet assembly 42 may
include an upper sheet portion or member 92 that is welded to
the outside face of top chord 38 at a lap 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 and 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 plane sloping inwardly and downwardly on the slope
of the hopper side sheets generally, and a third or bottom
portion, namely bottom flange, or leg, or margin 100 that
extends in a substantially vertical plane downwardly. Side-
wall 34 or 36 also includes a central post, or web stiffener, 102
that has 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 stiftener 102 has the form of a quadrilateral gusset
having a first edge welded to the upper leg of channel 110, a
second edge welded to the vertical margin 100, a third edge
welded to the sloping 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 gusset, that is also a quad-
rilateral, having a first edge that overlaps, and is welded to, 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
portion 98 of member 94. The fourth edge is free, and faces
inwardly into the lading containment space of the hopper.
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
a continuous sloped surface for containing, and then slidingly
discharging, particulate lading. Expressed differently, the
web of'the sidewall traverses the sidewall stiffener, commenc-
ing on its inboard margin at side sill 40, traverses the web
mid-way up the post, and ends along its outboard margin at
top chord 38. In this arrangement, the vertical stiftener, 102,
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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 lower or bottom
flange 91. In car 20 the upper leg of channel 110 is co-planar
or substantially co-planar 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 corners, 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 each ear is welded to the inside
face of top chord 38 in a lap joint. The longitudinally 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
upper end 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 portion of region 100 of
the main sidewall sheet has longitudinal extensions 116 that
are welded to the side edges of the shear panel, 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 each include 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.
Upper member 122 has notches 126 formed therein to accom-
modate corresponding corner 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 includes 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 lip bent upward to mate perpendicularly with the
upper margin 138 of the end slope sheet 48. The distal tip of
end slope sheet 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 hollow
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

acts as the web of a T-section, and the local region of the wall 55 angle 150 is welded toes-in to the back of sloped end wall 30
section to which it is joined functions as the flange of that at the level of shear plate, thereby forming yet another slope-
T-section. sheet reinforcement in the form of a laterally extending beam.

In this example, the locus of intersection of the side slope The corner posts 82 and 84 each have a lower corner post
sheet plane P, with the plane of the side wall sheet P, lies flange plate 160 (that includes a lifting lug aperture) that has
above the level of side sill 40 by a substantial distance, indi- 60 abottom tab welded to the outside, or back, of the end of side

cated as L,,. This distance may lie in the range of %4 to %4 of
the distance Ly from side sill 40 to top chord 38, and, in the
particular may be about ¥4 of that distance. Further, although
the post has stiffening member web continuity in a vertical
plane, the wall sheet traverses the stiffening web intermediate
the top chord and the side sill, and does so obliquely on the
slope of plane Pg,,.

65

sill 40 in line with the main bolster, then an angled portion
following the angle of the outside edge of the vertically
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 also includes an inter-
mediate member, or web, or gusset, or plate 162, which is
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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 runs 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, 35 and 3¢, center sill 44 includes a
bottom flange or bottom cover plate 165, and a pair of spaced
apart 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

18

Car 20 may also include a door opening mechanism 200.
There are 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 hinge 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 second, matched left and right hand pivot

stops 172 are welded within the center sill above center plate 20 arms 230, 232; a corresponding pair of first and second drag
72. As seen in FIG. 3¢, the inboard end of rear draft stop 172 links 234, 236; a shared yoke 238, and a pair of slave links
extends longitudinally inboard of the truck center. While this 240, 242 that each pick up on a knuckle fitting 244, 246 of
is known to have been used in at least one single piece, each of respective doors 62, 64. The whole assembly has left
integrally cast draft sill, the inventor is unaware of such a and right hand symmetry.

construction in an all-welded fabrication draft sill assembly. 25 Inasmuch as, when tripped, doors 62, 64 open under the

The removable draft sill access cover plate, or draft gear
carrier plate 174, which is bolted to the draft sill (i.e., the stub
sill) bottom flange margins, is mounted immediately longitu-
dinally outboard of center plate 72. Front draft stops 176 are,
in turn, mounted longitudinally outboard of carrier plate 174.
In this embodiment there is also a removable member, such as
a top leeway or access plate 178, mounted to shear plate 76.
Plate 178 is removed when draft gear 180 is removed or
installed. On installation, draft gear 180, to which yoke 188 is
already mounted, is fed into draft pocket 175 from below, on
an angle, whereby the rear corner protrudes upwardly through
the opening that is otherwise covered by plate 178. The front
end of draft gear 180 is rotated into place, and the rear end is
rotated downward. As this occurs, yoke 188 is also raised into
place. Plates 178 and 174 are then reinstalled. The shank 182
of'the coupler, 184 is inserted, and the coupler key 186 is fed
through the slot in front draft stops 176 to link coupler 184,
and yoke 188 in the customary manner. It may be noted that
coupler 184 combines an AAR Type E shank with and AAR
Type F knuckle with a bottom shelf. Draft gear 180 itself has
abnormally short travel, namely about 2V2 inches deflection
before going solid, as compared to a “normal” deflection of
over 3" before going solid.

Draft sill webs 164 have, at their longitudinally outboard
end an end portion 190 of increased depth of section with a
downwardly protruding bulge or horn, such as might be
termed a “chin”. End portion 190 has an aperture or slot 192
formed therein to permit lateral sliding insertion of a coupler
support, carrier or bar 194 immediately behind striker plate
88. Removal of bar 194 permits yoke 188 to be swung into
place during installation of draft gear 180. When coupler 184
is installed, the shank may rest on bar 194. Bar 194 is held in
place by bolts that secure it relative to webs 164. Overall, a
coupler installation of very short length is achieved. In this
example, L35 may be in the range of less than 50 inches, and
in one embodiment may be about 38"+/-2", from the truck
center to the outboard face of striker plate 88. An alternative
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".
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influence of gravity, particularly when assisted by the weight
of the lading being discharged, one may consider the motion
that occurs as the doors are closed in the sequence of views
4a, 4b, and 4c; 5a, 5b, and 5¢; and 6a, 65 and 6¢. Knuckles
244 and 246 are constrained by geometry to move in circular
arcs of fixed radii in planes perpendicular to the respective
axes of rotation of doors 62 and 64, those axes being the hinge
axes of their respective hinges 220, which each lie in a plane
parallel to the x-z plane of the car centerline. The plane of
rotation of knuckles 244, 246 will then tend to be perpendicu-
lar to the central x-z plane. Slave links 240 and 242 are each
of fixed length; each has an end pivotally connected at a two
rotational degree of freedom knuckle, be it 244 or 246, as may
be; each of slave links 240 and 242 has another end pivotally
connected ata second pivot connection at yoke 238; and slave
links 240 and 242 do not transmit a bending moment, and so
therefore pull in pure tension. The upper, or near (i.e., proxi-
mal), ends of drag links 234, 236 are connected to the distal
ends of pivot arms 230, 232 at pivot connections 248, 250,
which may, if desired, share a common axis of rotation or
pivot pin.

Yoke 238 is constrained by symmetry to pull in an x-z
plane, which in the embodiment illustrated is the vertical
plane of the centerline of the car. As such, movement of yoke
238 away from the plane of motion of knuckles 244 and 246
will necessarily draw knuckle fittings 244 and 246 closer
together, and toward the vertical centerline plane of the car,
eventually causing resilient door seals 226, 228 mutually to
engage, thus closing the opening. This motion can be
achieved by pulling on drag links 234, 236. Each pivot con-
nection of slave links 240, 242 has a single angular degree of
freedom. Similarly yoke 238 has an angular degree of free-
dom about the axis of rotation of the axle, or trunnions, by
which it is pivotally mounted to the drag link, or drag links
234, 236. This gives the drag link connection two angular
degrees of freedom in total. As the drag links are withdrawn,
the slave links pull in tension, finding the natural hypotenuse
between the plane of the arc of motion of knuckle fittings 244,
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
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234, 236, yoke 238, slave links 240 and 242, and their asso-
ciated pivot connections also lying in that same plane as well.
(See FIGS. 5a, 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 actually a pair of matched lever
arm members, which in turn is pivotally connected to, and
drives, a second member in the nature of, a push rod, or, given
the symmetrical nature of the assembly, a pair of left 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 (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. Actuator 260 is located on the centerline (i.e., in the
central X-z plane) of car 20, between and in substance below
pivot arms 230, 232. “Below” in this context may be thought
of as radially more proximate to the pivot axis P,,, of brackets
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
pneumatic cylinder. Turning this arrangement upside down,
in effect, and fitting the cylinder may then permit a more
compact installation than otherwise. Similarly, the pivot axis,
P50, 0f driven arms 230, 232 is below the output knuckle, i.e.,
atP,s,, and is below the actuator cylinder as shown in FIG. 54
in which P, lies below the center line CL, ¢, or actuator 260.
This may be taken in the sense of being further from the plane
of the end slope sheets, identified as P,5. Expressed difter-
ently, actuator 260 lies between the base or datum pivot point
P, of driven arms 230, 232 and the plane P, of end slope
sheet 48.

As may be noted, the line of action of drag links 234, 236
has a predominant component that is substantially parallel to
plane P,,. Expressed differently, at some point during mid-
stroke, the line of action will be at least instantaneously
parallel to plane P,4. 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 o, 4,. This
angle of inclination lies in the range from horizontal to the
angle ofinclination of end slope sheet 48, identified in F1G. 5¢
as o,g. 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-
glinks in the progressions of FIGS. 4a, 4b and 4c¢ (or 5a, 5b
and 5¢) tend to correspond to a displacement substantially or
predominantly parallel to plane P,g, all aid in providing a
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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 second member or
linkage component is the first pivot arm, 230 (or 232) having
a fixed main pivot point, and an output distal pivot point
constrained to move on a fixed radius about main pivot point
P,50- 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 constrains both the upper portion
of the drag link, (i.e., drag link 234, 236) and the lower
portions, (i.e., slave 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 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¢, 5¢ and 6¢, driven primary pivot arms
and the over-center links are driven to a slightly over-center
relationship such that the pivot connection between the pri-
mary pivot arms and the over center arms lies below a line
drawn from the primary pivot axis and the over-center link
output connection as axis P, . 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, counter-clockwise as viewed in FIG. 4c.
Motion 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. 7a-Te, are slightly different from those shown in
FIGS. 4a, 5a, and 6a. In latching system 300 there is a latch
assembly 302, shown in FIGS. 7a and 7b. Assembly 302
includes a first member, or main member, or plate 304, which
performs the function of a body or armature 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 plane perpendicular to the
hinge axis, and in particular to pivotal motion in that plane
about that axis. To the extent that the hinge axis is substan-
tially or predominantly parallel to the axis of reciprocation of
pneumatic actuator 260, that motion can be said to be side-
ways, or predominantly transverse of cross-wise to that direc-
tion of reciprocation.

Plate 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
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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 relieved—i.e., it does 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 corner of clevis 330 encounters
cam 324, plate 304 will tend to be urged to rotate, i.e., pivot,
about its axis in 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 against 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
against, i.e., abut, the longitudinally outboard face of mount-
ing fitting 270 when the latch is in the engaged position.

In operation, as actuator 260 works, lost motion is taken up
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 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 assembly
302 is urged to rotate out of the way, against the resistance of
spring 326 (FIG. 7d). 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
the opposite direction. The lost motion of the 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
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-
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The cams need not necessarily be onthe plate, i.e., the latch
body, but could be on the clevis, as shown at 350 in FIG. 4c.
That is, itis 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
trip the door opening condition, with the result that the sec-
ondary latch is urged to deflect out of the way sideways. Inthe
other direction, of course, the abutment relationship of items
262 and 316 prevents the doors from opening. The apparatus
of FIG. 4¢ 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
system 300, operable 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 of car 20. Latching system 300 is movable
predominantly transverse to the central lengthwise-vertical
plane as it pivots in a circumferential direction between the
engaged and disengaged positions. The hinge axis lies paral-
lel to the lengthwise vertical plane, and the second lock pivots
circumferentially. The second lock is biased toward the
engaged position. The lock mechanism can be thought of as
having a first fitting, a second fitting and a third fitting. The
first fitting is the mounting, 238 by which to connect the lock
mechanism to the datum structure. The second fitting is one of
acam or a cam follower for co-operation with a member 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 a second position, in the first
position thereof the second fitting being positioned to inter-
cept the member of the door actuating transmission and to be
deflected away from the first position toward the second posi-
tion thereby. The first fitting has a first degree of freedom of
motion permitting the first and second fittings to move
between their respective first and second positions. The
degree of freedom constrains the third fitting to motion pre-
dominantly cross-wise to the axial direction. The bias mem-
ber is a 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 against 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.

Various embodiments have been described in detail. Since
changes in and or additions to the above-described examples
may be made without departing from the nature, spirit or
scope of the invention, the invention is not to be limited to
those details.
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We claim:

1. A rail road hopper car comprising:

a hopper carried between a pair of trucks, said hopper
having first and second upstanding sidewalls running
lengthwise therealong;

said hopper having a lower discharge and convergent slope
sheets giving onto said discharge;

said rail road car having a side sill and a top chord;

said first upstanding sidewall extending from said side sill

24

said shear plate having a longitudinally inboard margin
adjacent to said longitudinally inboard end of said first
end slope sheet;

said shear plate having a longitudinally outboard cross-
wise running margin traversing said draft sill longitudi-
nally outboard of said truck center;

said upper, longitudinally outboard end of said first end
slope sheet being reinforced by a first cross-wise extend-
ing beam;

to sai - 10 said lower, longitudinally inboard end of said first end
o said top chord; . . .
. . . . . slope sheet being reinforced by a second cross-wise
said first upstanding sidewall having a predominantly extending beam:
upwardly running sidewall stiffener mounted thereto, . ’ . . .
A . . - said first end slope sheet overhanging said shear plate;
Sald, 51d.ewa11 stl.ffener being located at a longitudinal a door actuator mounted above said shear plate, said door
.statlon 1nterm§d1at§ the trucks.; . . 15 actuator being at least partially overhung by said first
said firstupstanding sidewall having a first region, said first end slope sheet;
region being a lower region thereof; said door actuator being connected to said door by a
said first upstanding sidewall having a second region, said mechanical transmission;
second region being an upper region thereof: said first end section being free of longitudinally oriented
said sidewall stiffener having a first portion, said first por- 20 elephant ears extending between said draft sill and said
tion being a lower portion thereof, said first portion first end slope sheet;
being mounted to said first region of said first upstanding said hopper having respective first and second top chords
sidewall; running longitudinally therealong;
said sidewall stiffener having a second portion, said second said car having respective first and second side sills run-
portion being an upper portion thereof, said second por- 25 ning longitudinally between said first and second end
tion being mounted to said second region of said first sections;
upstanding sidewall; said first upstanding sidewall having a predominantly
said first portion of said first upstanding sidewall stiffener upwardly running sidewall stiffener mounted thereto,
being laterally outboard of said first region of said first said sidewall stiffener being located at a longitudinal
upstanding sidewall; 30 station intermediate the trucks;
said second portion of said sidewall stiffener being later- said first upstanding sidewall having a first region, said first
ally inboard of said second region of said first upstand- region being a lower region thereof;
ing sidewall; said first upstanding sidewall having a second region, said
said first sidewall having a continuous section between said second region being an upper region thereof;
first and second regions thereof; and 35 said first and second regions of said sidewall adjoining
said sidewall stiffener having web continuity between said each other at a height intermediate said first side sill and
first and second portions thereof. said first top chord;
2. A rail road hopper car comprising: said second region of said sidewall extending downwardly
a hopper carried between a first end section and a second or said first top chord;
end section; 40  saidfirstregionofsaid sidewall extending downwardly and
said first and second end sections being carried by respec- laterally inboard from said second region of said side-
tive first and second trucks for rolling motion in a lon- wall;
gitudinal direction along railroad tracks; said sidewall stiffener having a first portion, said first por-
said hopper having first and second upstanding sidewalls tion being a lower portion thereof,
running lengthwise therealong; 45 said first portion being mounted to said first region of said
said hopper having a lower discharge and convergent slope first upstanding sidewall;
sheets that slope downward toward said discharge; said sidewall stiffener having a second portion, said second
said discharge having a door movable between a closed portion being an upper portion thereof, said second por-
position and an open position to govern egress of lading tion being mounted to said second region of said first
from said hopper; 50 upstanding sidewall;
one of said convergent slope sheets being a first end slope said first portion of said first upstanding sidewall stiffener
sheet; being laterally outboard of said first region of said first
said first end slope sheet extending laterally between said upstanding sidewall;
first and second upstanding sidewalls; said second portion of said sidewall stiffener being later-
said first end slope sheet having a first, lower, longitudi- 55 ally inboard of said second region of said first upstand-
nally inboard end proximate said discharge, and a sec- ing sidewall;
ond, upper, longitudinally outboard end distant from said first sidewall having a continuous section between said
said discharge; first and second regions thereof; and
said first end section having a first draft sill and a main said sidewall stiffener having web continuity between said
bolster extending cross-wise to said first draft sill, said 60 first and second portions thereof.
first draft sill and said main bolster intersecting at a first 3. The rail road hopper car of claim 2 wherein said first and
truck center, said first truck being located centrally second portions of said sidewall stiffener are substantially
under said first truck center; co-planar, and are substantially vertically aligned when seen
said draft sill having a striker longitudinally outboard of in a sectional view looking along the car.
said first truck center; 65 4. The rail road hopper car of claim 2 wherein said first

said first end section having a shear plate mounted overtop
of said first draft sill and said main bolster;

upstanding sidewall has a third region intermediate said first
and second regions, said third region including a side sheet
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transition portion passing across said sidewall stiffener from
an inboard margin thereof to an outboard margin thereof, and
said stiffener having vertical web continuity through said
transition portion.

5. The rail road hopper car of claim 4 wherein said first
sidewall has an overall height from said first side sill to said
first top chord, L, and said transition portion is located a
distance above said first side sill that is in the range of V4 to %3
L.

26

said first cross-wise extending beam is located where said
downwardly extending end wall meets said first end
slope sheet; and

said first cross-wise extending beam is of hollow cross-

section.

10. The rail road hopper car of claim 8 wherein said shear
plate has lateral margins; said lateral margins of said shear
plate mate with said first and second side sills; and said
sidewall stiffener is supported by a respective one of said side

6. The rail road hopper car of claim 2 wherein: 10 sills.
said first upstanding sidewall has a third region intermedi- 11. The rail road hopper car of claim 10 wherein said main
ate said first and second regions, said third region includ- bolster has first and second ends; and first and second corner
ing a side sheet transition portion passing across said posts extend upwardly from said first and second ends respec-
sidewall stiffener from an inboard margin thereof to an tively to mate with said sidewalls.
outboard margin thereof; 15 12. The rail road hopper car of claim 2 wherein said main
said hopper includes first and second sloped side sheets; bolster has first and second ends; and first and second corner
and posts extend upwardly from said first and second ends respec-
said first sloped side sheet meets said first sidewall at said tively to mate with said sidewalls.
transition portion. 13. The rail road hopper car of claim 12 wherein said shear
7. The rail road hopper car of claim 6 wherein said first 20 plate has lateral margins; said lateral margins of said shear
sidewall has an overall height from said first side sill to said plate mate with said first and second side sills; and said
first top chord, L, and said first sloped side sheet meets said sidewall stiffener is supported by a respective one of said side
transition portion at an height that is in the range of Y4 to 25 L sills.
above said first side sill. 14. The rail road hopper car of claim 2 wherein said shear
8. The rail road hopper car of claim 2 wherein said hopper 25 plate has lateral margins; said lateral margins of said shear
has a cross-wise extending outboard end top chord; and an plate mate with said first and second side sills; and said
end post extends from said draft sill to said end top chord, said sidewall stiffener is supported by a respective one of said side
end post being mounted above said draft sill between said sills.
truck center and said striker. 15. The rail road hopper car of claim 2 wherein said first
9. The rail road hopper car of claim 8 wherein: 30 and second portions of said sidewall stiffener are made of flat

said hopper has an end wall extending downward of said
end top chord;

said upper, longitudinally outboard end of said first end
slope sheet meets said downwardly extending end wall;
and

bar, are positioned in vertical-transverse planes, are substan-
tially co-planar, and are substantially vertically aligned when
seen in a sectional view looking along the car.

#* #* #* #* #*
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(57) ABSTRACT

A railroad gondola car has a hopper carried between two
trucks. The hopper has convergent end and side slope sheets
that feed a bottom discharge. The bottom discharge has a pair
of longitudinal doors. The door closing mechanism is a
mechanical transmission that includes a set of linkages run-
ning from the door to a reciprocating pneumatic cylinder. The
linkages run generally parallel to the slope sheet. The car has
a very short draft installation that includes a removable cou-
pler carrier bar, and the main shear plate has a removable draft
gear installation panel. There is a machinery space above the
end section shear plate. It is overhung by the slope sheet that
is substantially unobstructed by any other primary structure.
The pneumatic cylinder is mounted on an angle in this unob-
structed machinery space, oriented longitudinally over the
draft sill beneath the main drag link of the mechanical trans-
mission, and above the main pivot of the driving input lever of
the transmission. The main lever is bifurcated, and straddles
the pneumatic cylinder. The mechanism includes a primary
lock in the form of an over center lever arrangement, and a
compact secondary lock that acts sideways rather than length-
wise. The sidewalls of the car include vertical stiffeners and
side sheets. The lower portion of the side sheets lies laterally
inboard of the stiffener web, while the upper portion lies
laterally outboard of the stiffener web. The side slope sheet of
the hopper meets the sidewall at the transition of the sidewall
sheet from the inside-the-post to the outside-the-post condi-
tion.
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RAILROAD GONDOLA CAR STRUCTURE
AND MECHANISM THEREFOR

This application is a divisional application of U.S. patent
application Ser. No. 12/559,065 entitled “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.
11, 2009, and Canadian Patent Application Serial Number
2,678,605, entitled “Railroad Gondola Car Structure and
Mechanism Therefor” filed Sep. 14, 2009. U.S. patent appli-
cation Ser. No. 12/559,065 is incorporated herein by refer-
ence.

FIELD OF THE INVENTION

This invention relates to the field of railroad freight cars,
and, in particular to rail road gondola cars such as may
employ bottom unloading gates or doors.

BACKGROUND

There are many kinds of'rail road cars for carrying particu-
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 governor of some kind that is movable
between a closed position for retaining the lading while the
lading is being transported, and an open position 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 properties. 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 can 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 lading 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 gravity
tends to yield a better riding car that is less prone to derail-
ment, and perhaps less prone to cause as much wear or dam-
age to 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
lading to be carried by the car is of greater than usual density,
it may often be helpful for the truck center length to be
relatively short such that the length of the span between the
trucks is smaller, and the weight of the structure may be
correspondingly decreased relative to the maximum permis-
sible gross weight on rail for the car. In some instances, as
with iron ore or other high density lading, that truck center
distance may be very short.
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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
operational service life. In the case of an ore car, that opera-
tional route may be from a mine or concentrator facility, 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.
To the extent that they are not used for interchange service
they may not necessarily comply with all AAR standards. The
cars may have short, possibly non-standard draft sills, draft
gear, and couplers, or a combination thereof.

The cars may have tightly limited space envelopes over the
end shear plates, and yet these spaces may nonetheless be
intended to accommodate, for example, the brake reservoir
and pneumatic gear for operating the gondola discharge
doors.

SUMMARY OF THE INVENTION

In an 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 door movable between a closed
position for retaining lading and an open position for permit-
ting egress of lading. The hopper is carried on spaced apart
railroad cars trucks for rolling motion along railroad tracks in
alengthwise 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 to urge the door to a closed
position. The linkage is movable from a first position corre-
sponding to the open position of the door to a second position
corresponding 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 (a) 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 instantaneously 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
arm pivotally connected to the datum structure at a second
pivot connection. The second pivot arm has the door mounted
thereto. The first pivot arm 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 transmission is mounted between the second
connection of the second pivot arm and the second connection
of the first pivot arm. The mechanical 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 further feature, the
linkage includes left and right hand first pivot arms pivotally
connected to a datum structure at respective first pivot con-
nections, 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 sec-
ond pivot connection. The door is a left hand door of a pair of
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 connections 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

4

has a longitudinal-vertical central plane, and the axis or recip-
rocation lies in the longitudinal-vertical plane. In a still fur-
ther feature, the hopper includes at least a first end slope sheet
extending longitudinally and being inclined longitudinally
inboard and downwardly toward the gate, and at least 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

d{ag .hnk. is a left hand drag link, ar}d the mechamga I trans- 10 first end slope sheet, the first end slope sheet at least partially
mission includes a mated parallel right hand drag link. The hanoine the horizontal sh late. The actuati lin-
left and right hand drag links each have a first end mounted to OVErhAnging the N0orzontal shear prate. LAC actialiig ey
one of the respective second connections of the first pivot der is mognted above the shea.r plate?, centrally ahgn ed over
arms. The left and right hand drag links have second ends the draft sill. The actuating cylinder is gt least partially over-
yoked together distantly from the first ends. The transmission 15 hung by the first end slope s.heet. In St}ll yet another further
member includes left and right hand slave links extending feature the first slope sheet is substantially planar and has a
between and connecting the second ends of the drag links to first angle of inclination relative to horizontal. The actuating
the second connections of the second pivot arms respectively. cylinder is inclined longitudinally inboard downwardly, and
In still another feature, the linkage includes left and right is inclined at a second angle. The second angle lies between
hand first pivot arms pivotally connected to a datum structure 20 horizontal and the first angle. In yet another feature the car has
at respective first pivot connections, the respective first pivot an underframe and the door operating linkage includes a first
connections being co-axial. The linkage includes left and linkage component, a second linkage component, a third link-
right hand second pivot arms pivotally connected to the datum age component, and a fourth linkage component. The first
structure at respective second pivot connection. The door is a linkage component is a reference datum component and
left hand door of a pair of co-operable right and left hand 25 includes structure immovable relative to the underframe. The
doors, the left hand door being mounted to the left hand second linkage component is a first pivot linkage mounted to
second pivot arm and the right hand door being mounted to the first linkage component at a main pivot connection, the
the right hand second pivot arm. Each first pivot arm has a first pivot linkage being a first pivot arm constrained to pivot
respective second connection distant from its respective first onan axis of rotation oriented horizontally cross-wise relative
pivot connection, the respective second connections being 30 to the underframe. The fourth linkage component is a second
pivot connections and being mutually co-axial. The left and pivot linkage pivotally mounted to the first linkage compo-
right hand pivot arms co-operate to define a bifurcated lever nent and includes at least the gate. The third linkage compo-
straddling the drive. In yet another feature, the drive includes nent includes a drag link element connected to the first pivot
an actuating cylinder having an axially reciprocating mem- arm, the drag link element having at least a first pivotal
ber, the axially reciprocating member being inclined relative 35 attachment to at least a portion of the fourth linkage compo-
to horizontal. In still another feature the drag link lies between nent, whereby input motion of the second linkage component
the actuating cylinder and the first end slope sheet of the uniquely determines position and motion of the third and
hopper. In another feature the railroad hopper car includes a fourth linkage components relative to the first linkage com-
first end section, the first end section includes a draft sill and ponent. Motion of the second linkage component is driven by
a substantially horizontal shear plate mounted over the draft 40 the actuator. In still another feature the main pivot connection
sill, the drive includes an actuating cylinder having an axis of of'the first pivot arm to the first linkage component is located
reciprocation lying in a central vertical-lengthwise plane of lower than the actuating cylinder. In yet still another feature,
the car, the actuating cylinder is mounted above the shear the drag link element is connected to the first pivot arm at a
plate, the first end slope sheet at least partially overhangs the distal pivot connection relative to the main pivot connection,
actuating cylinder; and the drag link is located between the 45 and, when the gate is in the closed position and the car is
actuating cylinder and the first slope sheet. viewed in side view, the actuating cylinder is located between
In another aspect of the invention there is a railroad hopper the main pivot connection and the distal pivot connection.
car. It has at least one hopper having a bottom discharge, the In another aspect there is a railroad hopper car. It has at
bottom discharge including a gate movable between a closed least one hopper having a bottom discharge, the bottom dis-
position for retaining lading and an open position for permit- 50 charge including a gate movable between a closed position for
ting egress of lading. The car includes structure by which the retaining lading and an open position for permitting egress of
hopper is carried on spaced apart railroad cars trucks for lading. It has first and second end sections to which the
rolling motion along railroad tracks in a lengthwise direction hopper is mounted, the first and second end sections being
of'the car. A door operating linkage is connected to the gate, mounted to respective first and second railroad car trucks for
the door operating linkage being oriented lengthwise with 55 rolling motion along railroad tracks in a lengthwise direction
respectto the car. An actuating cylinder connected to drive the of'the car. There is a door operating linkage connected to the
door operating linkage, the actuating cylinder also being ori- gate, the door operating linkage being oriented lengthwise
ented to act lengthwise with respect to the car, the actuating with respect to the car and connected. An actuating cylinder is
cylinder having an axis of reciprocation. The axis of recipro- connected to drive the door operating linkage. The actuating
cation being tilted such that displacement of the actuating 60 cylinderis also oriented to act in a lengthwise extending plane
cylinder includes a vertical component of motion. with respect to the car. The actuating cylinder has an axis of
In another feature of that aspect of the invention, the hopper reciprocation. The door operating linkage includes a first
car includes an end section mounted over one of the trucks, pivot arm pivotally mounted to the first end section at a first
the end section includes a substantially horizontal shear plate, pivot connection. There is a mechanical transmission con-
and the actuating cylinder is mounted on a pedestal mounted 65 nected between the first pivot arm and the gate. The mechani-

to the shear plate, the pedestal including an inclined mounting
for the cylinder. In a further feature, the railroad hopper car

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
gate is in the closed position and the car is viewed in side view,
the actuating cylinder is located between the main pivot con-
nection and the distal pivot connection. In still another fea-
ture, the actuating cylinder drives an intermediate lever that is
connected to drive the first pivot arm.

In another aspect of the invention there is a rail road hopper
car. It has a hopper carried between a pair of trucks, the
hopper having first and second upstanding sidewalls running
lengthwise therealong. The hopper has a lower discharge and
convergent slope sheets giving onto the discharge. The rail
road car has a side sill and a top chord. The first upstanding
sidewall extends from the side sill to the top chord. The first
upstanding sidewall has a predominantly upwardly running
sidewall stiffener mounted thereto. The sidewall stiffener is
located at a longitudinal station intermediate the trucks. The
first upstanding sidewall has a first region, the first region
being a lower region thereof. The first upstanding sidewall has
a second region. The second region is an upper region thereof.
The sidewall stiffener has a first portion, the first portion
being a lower portion thereof. The first portion is mounted to
the first region of the first upstanding sidewall. The sidewall
stiffener has 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
thereof. The sidewall stiffener has web continuity between
the first and second portions thereof.

In a feature of that aspect of the invention, the 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
the transition portion. 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 por-
tion passing across the sidewall stiffener from an inboard
margin thereof to an outboard margin thereof. The hopper
includes first and second sloped side sheets. The first sloped
side sheet meets the first sidewall at the transition portion. In
another feature, the first sidewall has an overall height from
the side sill to the top chord, L, and the transition is located a
distance above the side sill that is in the range of Y4 to 25 L. In
a still further feature the first sidewall has an overall height
from the side sill to the top chord, L, and the first slope sheet
meets the transition at an height that is in the range of 4 to 24
L above the side sill.

In a further aspect of the invention there is a railroad hopper
car. It has at least one hopper having a bottom discharge, the
bottom discharge having a bottom discharge governor mov-
able between a closed position for retaining lading and an
open position for permitting egress of lading. The car has
structure by which 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 a door
operating linkage oriented lengthwise with respect to the car.
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There is an actuating cylinder also oriented to act in a length-
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
linkage members co-operably mounted to either transverse
side of the actuating cylinder, whereby the actuating cylinder
is bracketed by the linkage members.

In another feature of that aspect of the invention, the car has
an underframe and the linkage is a closed loop bar linkage in
which there is a first linkage component, a second linkage
component, a third linkage component, and a fourth linkage
component. The first linkage component is a reference datum
component and includes structure immovable relative to the
underframe. The second linkage component is a first pivot
linkage mounted to the first linkage component at a main
pivot connection, and which includes the first and second
linkage members, the first and second linkage members being
amatched pair of left and right hand pivot arms constrained to
pivoton a common axis of rotation relative to the underframe.
The fourth linkage component is a second pivot linkage piv-
otally mounted to the first linkage component and which
includes at least one pivotally mounted door assembly defin-
ing the bottom discharge governor. The third linkage compo-
nent includes a drag link element having at least a first pivotal
attachment to at least 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 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. Displacement of the third linkage compo-
nent associated with motion of the door assembly between the
open position is predominantly in a direction generally par-
allel 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 discharge. During at
least an instantaneous 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 parallel to the end slope sheet. In still
another feature the third linkage component includes at least
a first element and a second element mounted thereto. The
first element is pivotally mounted to the first linkage compo-
nent, and is constrained to move in a lengthwise-vertical
plane relative to the first linkage component. The second
element has a first connection to the first component the first
connection being a pivot connection. The second element has
a second connection to the fourth linkage component, the
second connection having at least one degree of freedom of
motion. The second element is constrained always to be co-
planar with the first connection, the second connection, and
the main pivot connection. In yet still another feature, the
bottom discharge governor includes a door. The actuating
cylinder is connected to drive the door operating linkage
through a lever assembly. The lever assembly has an over-
center lock that is operable to prevent release of the bottom
gate to the open position when the actuating cylinder is inac-
tive. In yet a further feature, motion of the first pivot linkage
occurs in a longitudinal-vertical plane. The second pivot link-
age moves in a plane generally cross-wise to the longitudinal-
vertical plane. In still a further feature the main pivot connec-
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
cylinder is between the main pivot and the drag link element.
In a yet still further feature, the hopper includes at least a first
end slope sheet, and the bottom discharge governor includes
a door. The first end slope sheet is inclined longitudinally
downwardly and inboard toward the door. The drag link ele-
ment is inclined on a slope predominantly parallel to, and
adjacent to, the first end slope sheet. The actuating cylinder is
oriented along the lengthwise direction, and is also tilted
longitudinally downwardly and inwardly toward the door.

In another aspect of the invention there is a railroad hopper
car. Ithas at least one hopper carried by railroad car trucks for
motion in a lengthwise direction of the car along railroad
tracks. The hopper has a bottom discharge. The bottom dis-
charge has a door movable between a closed position for
retaining lading and an open position for permitting egress of
lading. A mechanical transmission is connected to the door.
The mechanical transmission is oriented lengthwise with
respect to the car. A door actuator is connected to the
mechanical transmission and is operable to urge the door
from the open position toward the closed position, the door
actuator being oriented to reciprocate in a first direction. The
hopper car has a first lock operable to prevent movement of
the door from the closed position to the open position when
the door actuator is inactive. The hopper car has a second lock
operable to prevent movement of the door from the closed
position to the open position when the door actuator is inac-
tive 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.

In another feature of that aspect of the invention, the car has
a central lengthwise-vertical plane, the door actuator is posi-
tioned to reciprocate in the central lengthwise-vertical plane,
and the second lock is movable between the engaged and
disengaged positions in motion predominantly transverse to
the central lengthwise-vertical plane. In another feature, the
second lock is mounted on an hinge and pivots in a circum-
ferential direction between the engaged and disengaged posi-
tions. In still another feature the second lock is mounted on an
hinge, the hinge has an axis lying parallel to the lengthwise
vertical plane, and the second lock pivots circumferentially
between the engaged and disengaged positions. In another
feature, the second lock is biased toward the engaged posi-
tion. In still another feature, the second lock is biased toward
the engaged position. In yet another feature the apparatus is
one in which one of: (a) the second lock has a cam and the
actuator has a mating cam follower; and (b) the second lock
has a cam follower and the actuator has a mating cam. The
cam and cam follower are co-operable, and are oriented to
deflect the second lock away from the engaged position as the
door moves from the open position to the closed position
thereof.

In another aspect of the invention, there is a lock mecha-
nism for a door actuating transmission of a railroad gondola
car, the door actuating transmission including a reciprocating
actuating cylinder mounted to a datum structure, the cylinder
being movable forward and backward in an axial direction.
The lock mechanism has a body having a first fitting, a second
fitting and a third fitting. The first fitting is a mounting by
which to connect the lock mechanism to the datum structure.
The second fitting is one of (a) a cam for co-operation with a
member of the door actuating transmission, that member
being a cam follower; and (b) a cam follower for co-operation
with a member of the door actuating transmission, that mem-
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ber being a cam. The third fitting includes an abutment for
co-operation with a mating fitting of the door actuating trans-
mission. 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 a second position, in the
first position thereof the second fitting being positioned to
intercept the member of the door actuating transmission and
to be deflected away from the first position toward the second
position thereby. The first fitting has a first degree of freedom
of motion permitting the first and second fittings to move
between their respective first and second positions. The
degree of freedom constrains the third fitting to motion pre-
dominantly cross-wise to the axial direction.

In another feature, the lock mechanism there has a bias
member oriented to urge the third fitting toward the first
position thereof. The bias member is a spring having a first
end and a second end, the first end being mounted to bear
against the body of the lock mechanism, the second end
having a foot for reaction against the datum structure. In
another feature, the first degree of freedom of motion is an
angular degree of freedom, and the predominantly cross-wise
motion is predominantly circumferential motion about an
axis of rotation. In a feature the first fitting is an hinge, the axis
of rotation is an axis of rotation of the hinge, and the axis of
rotation of the hinge is substantially parallel to the axial
direction of the door actuating transmission. In still another
further feature, the first fitting of the lock mechanism includes
an hinge and a footing of the hinge for mounting to the datum
structure. The axis of rotation is an axis of rotation of the
hinge, and the footing has a substantially planar footprint. The
axis of rotation of the hinge is angularly inclined relative to
the substantially planar footprint. In yet another feature, the
lock mechanism has all or any combination of the forgoing
additional features.

In still another aspect of the invention there is a railroad
hopper car for carrying particulate material. The hopper car
there has a hopper and 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 direc-
tion. The hopper is suspended between the first and second
end sections. The hopper has a discharge section through
which to release lading, and first and second end slope sheets
oriented toward the first and second end sections, the slope
sheets being inclined in the longitudinal direction to feed the
discharge section. The first end section includes a draft sill
extending in the longitudinal direction, a main bolster extend-
ing cross-wise to either side of the draft sill, and a shear plate
mounted to the draft sill and to the main bolster. The shear
plate extends lengthwise along the draft sill and cross-wise
from side to side of the hopper car. The first end slope sheet of
the hopper overhangs the shear plate of the first end section.
The hopper car is free of primary structure directly above the
shear plate of the first end section under the overhang of the
first slope sheet of the hopper.

In another feature of that aspect of the invention, there is
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 end post extending
upwardly from draft stub sill to the end wall. In another
feature, the shear plate has a longitudinally outboard margin
and the draft sill has a striker located outboard of the longi-
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 corner 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 end post extending upwardly from draft stub sill
to the end wall; the shear plate has a longitudinally outboard
margin and the draft sill has a striker located outboard of the
longitudinally outboard margin ofthe shear plate, and the end
post is one of: (a) rooted to the draft sill adjacent to the striker;
(b) rooted to the shear plate adjacent to the longitudinally
outboard margin of the shear plate. 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. The hopper car has a machinery
space bounded by (a) the first slope sheet; (b) the shear plate
of the first end section; (c) the end post; and (d) the corner
posts, and the machinery space is free of any other primary
structure.

In yet another feature the hopper car has at least one lon-
gitudinally hinged discharge door, the discharge door being
movable cross-wise between open and closed positions. A
longitudinally acting 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 connected to the shear
plate. The side sill has a lower flange, the lower flange of the
side sill being substantially co-planar with a respective one of
the distal end portions of the lower 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
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 draft sill and
functioning as an upper flange of the draft sill. The draft sill
has an inboard 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 draft 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
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shear plate over an inboard end region of the draft sill, the
aperture permitting a portion of the draft gear to protrude
upwardly therethrough during installation in the draft gear
pocket; and (b) a coupler carrier seat defined in the draft sill
longitudinally inboard of the striker, and a coupler carrier
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,
longitudinally running spaced apart side webs. The webs have
a greater depth of section adjacent to the striker. The webs
have respective first and second apertures formed therein. The
first and second apertures define the draft gear retainer seat,
and the retainer is a sideways slidable shaft that is movable to
extend across the draft sill between the first and second aper-
tures in the draft sill side webs. In a further 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
another further feature the draft sill has a centerplate centered
onthe truck center, rear draft stops are welded within the draft
sill, and at least a portion of each of the rear draft stops
extends longitudinally inboard of the truck center. In still
another further feature, the car is one in which at least one of
(a) the freight car has a truck center to striker plate draft 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 accompanied by a set of illustrative
Figures in which:

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

FIG. 2a is anisometric view of a sidewall ofthe gondola car
of FIG. 1;

FIG. 25 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 of the
railroad freight car of FIG. 1;

FIG. 35 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,
center plate, and coupler relationship.

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

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

FIG. 5a is a side view of the door opening mechanism of
FIG. 4a;

FIG. 55 is a side view of the door opening mechanism of
FIG. 4b;

FIG. 5c¢ is a side view of the door opening mechanism of
FIG. 4¢;

FIG. 6a is an end view of the door opening mechanism of
FIG. 4a;

FIG. 654 is an end view of the door opening mechanism of
FIG. 4b; and

FIG. 6c¢ is an end view of the door opening mechanism of
FIG. 4¢;

FIG. 7a is a perspective view of a secondary lock mecha-
nism for the door opening mechanism of FIG. 4a;

FIG. 754 is a plan view of the mechanism of FIG. 7a;

FIG. 7¢ is a perspective view of the mechanism of FIG. 7a
when the door are open

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

The description that follows, and the embodiments
described therein, are provided by way of illustration of an
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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.S. Pat. No. 3,800,711 of Tuttle, issued Apr. 2,
show cars with longitudinal doors. By contrast, trans-
verse doors are ones in which the axes of rotation of the hinges

example, or examples, of particular embodiments of'the prin- 30 or other pivots tend to be predominantly cross-wise to the
ciples, aspects or features of the present invention. These direction of travel, most often perpendicular to it. An example
examples are provided for the purposes of explanation, and of a transverse door car shown in U.S. Pat. No. 4,843,974 of
not of limitation, of those principles and of the invention. In Ritter et al, issued Jul. 4, 1989.

the description, like parts are marked throughout the specifi- FIG. 1 shows an isometric view of an example of a rail road
cation and the drawings with the same respective reference 35 freight car 20 that is intended to be representative of a range

numerals. The drawings may be taken 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
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 particular,
expressly excludes any interpretation of the claims or the
language used in this specification such as may be made in the
USPTO, 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
persons not employed by the USPTO or any other Patent
Office), demonstrating 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 or in other former
territories of the British Empire and Commonwealth.

In terms of general orientation and directional nomencla-
ture, for rail road cars described herein the longitudinal direc-
tionis defined as being coincident with the rolling direction of
the rail road car, or rail road car unit, when located on tangent
(that is, straight) track. In the case of a rail road car having a
center sill, be it a stub sill or a straight-through center sill, the
longitudinal direction is parallel to the center sill, and parallel
to the top chords. Unless otherwise noted, vertical, or upward
and downward, are terms that use top of rail, TOR, as a datum.
In the context of the car as a whole, the term lateral, or
laterally outboard, or transverse, or transversely outboard
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of'rail road cars in which one or more of the various 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
SO on.

By way of a general overview, car 20 may have a car body
22 that is carried on trucks 24 for rolling operation 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
connected at an articulated connector, or by draw bars, as
opposed to by ordinarily releasable AAR couplers. Car body
22, and the various structural members and fittings described
herein may be understood to be typically of metal construc-
tion, whether welded or Huck(t.m.) bolted, or riveted
together, the metal members being most typically steel, stain-
less steel, or aluminum, as may be appropriate. Some car
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 steel 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-aft 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 either end,
in which case side walls 34, 36 may act as deep beams, and
may carry vertical loads to main bolsters 90 that extend lat-
erally from the centerplates. In the case of a single, stand
alone car unit, draft gear and releasable 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 entryway 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 lateral
ties or struts that run across the car from sidewall to side wall
to meet the upper ends 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 a 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 governor, namely door assembly 56,
which, in this instance, may have the form ofa pair of first and
second, or left and right hand doors 62, 64. This containment
structure seats 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 turn 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 turn 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 lengthwise along the car between, 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 fore-and-aft end slope sheet 48 to the laterally
extending end sill 78 of the car, which, in this instance may be
an upturned flange formed on the longitudinally outboard
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 center sill
44, and may have lateral webs or gussets aligned with the
webs of stub sill 44 to provide vertical web continuity across
shear plate 76. End post 80 then extends fully between shear
plate 76 and top chord 86 of end wall 30 or 32, as may be.
Corner 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 arms 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.e., the CL of centerplate 72. Striker 88 is the vertical
planar surrounding face plate at the outboard end of the stub
sill 44. In the terminology of the industry, the portion of the
center sill 44 (be it a stub center sill or a straight through
center sill) 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 pneumatic cylin-
der. Car 20 has an end of car machinery space, indicated
generally as 75, that is bounded by shear 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 of the discharge section, as well as any
cross-bearers, cross-ties, 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 hoses, reser-
voirs and pneumatic fittings, movable door members, door
operating linkages, and so on.

In existing cars, this space, 75, is often occupied or other-
wise obstructed by other primary structure, such as so-called
“elephant 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 lie 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 “clephant
ears” and so provides the large unobstructed space shown in
FIG. 15

FIGS. 1 and 24, 2b and 2c, all show the sidewall of the car,
indicated generally as 34 or 36. Sidewall 34 and 36 function
as short beams 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 sheet assembly 42 may
include an upper sheet portion or member 92 that is welded to
the outside face of top chord 38 at a lap 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 and 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 plane sloping inwardly and downwardly on the slope
of the hopper side sheets generally, and a third or bottom
portion, namely bottom flange, or leg, or margin 100 that
extends in a substantially vertical plane downwardly. Side-
wall 34 or 36 also includes a central post, or web stiffener, 102
that has 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 stiftener 102 has the form of a quadrilateral gusset
having a first edge welded to the upper leg of channel 110, a
second edge welded to the vertical margin 100, a third edge
welded to the sloping 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 gusset, that is also a quad-
rilateral, having a first edge that overlaps, and is welded to, 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
portion 98 of member 94. The fourth edge is free, and faces
inwardly into the lading containment space of the hopper.
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
a continuous sloped surface for containing, and then slidingly
discharging, particulate lading. Expressed differently, the
web of'the sidewall traverses the sidewall stiffener, commenc-
ing on its inboard margin at side sill 40, traverses the web
mid-way up the post, and ends along its outboard margin at
top chord 38. In this arrangement, the vertical stiftener, 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 locus of intersection of the side slope
sheet plane P, with the plane of the side wall sheet P, lies
above the level of side sill 40 by a substantial distance, indi-
cated as Ly,. This distance may lie in the range of ¥4 to %5 of
the distance Ly from side sill 40 to top chord 38, and, in the
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particular may be about 4 of that distance. Further, although
the post has stiffening member web continuity in a vertical
plane, the wall sheet traverses the stiffening web intermediate
the top chord and the side sill, and does so obliquely on the
slope of plane Pg,,.

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 lower or bottom
flange 91. In car 20 the upper leg of channel 110 is co-planar
or substantially co-planar 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 corners, 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 each ear is welded to the inside
face of top chord 38 in a lap joint. The longitudinally 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
upper end 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 portion of region 100 of
the main sidewall sheet has longitudinal extensions 116 that
are welded to the side edges of the shear panel, 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 each include 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.
Upper member 122 has notches 126 formed therein to accom-
modate corresponding corner 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 includes 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 lip bent upward to mate perpendicularly with the
upper margin 138 of the end slope sheet 48. The distal tip of
end slope sheet 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 hollow
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, thereby forming yet another slope-
sheet reinforcement in the form of a laterally extending beam.

The corner posts 82 and 84 each have a lower corner 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 line with the main bolster, then an angled portion
following the angle of the outside edge of the vertically

Page 29 of 43 PagelD

IPR2025-01047 - National Steel Car Limited Exhibit 2004
FreightCar America Inc. v. National Steel Car Limited
Page 111 of 125



Case 1:24-cv-00594-JLH-CJB Document 56-2

Filed 03/27/25

#: 928

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 also 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 runs 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, 35 and 3¢, center sill 44 includes a
bottom flange or bottom cover plate 165, and a pair of spaced
apart 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
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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.
There are 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 hinge 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 second, 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. 3¢, the inboard end of rear draft 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 left
is known to have been used in at least one single piece, and right hand 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. 30 influence of gravity, particularly when assisted by the weight

The removable draft sill access cover plate, or draft gear
carrier plate 174, which is bolted to the draft sill (i.e., the stub
sill) bottom flange margins, is mounted immediately longitu-
dinally outboard of center plate 72. Front draft stops 176 are,
in turn, mounted longitudinally outboard of carrier plate 174.
In this embodiment there is also a removable member, such as
a top leeway or access plate 178, mounted to shear plate 76.
Plate 178 is removed when draft gear 180 is removed or
installed. On installation, draft gear 180, to which yoke 188 is
already mounted, is fed into draft pocket 175 from below, on
an angle, whereby the rear corner protrudes upwardly through
the opening that is otherwise covered by plate 178. The front
end of draft gear 180 is rotated into place, and the rear end is
rotated downward. As this occurs, yoke 188 is also raised into
place. Plates 178 and 174 are then reinstalled. The shank 182
of'the coupler, 184 is inserted, and the coupler key 186 is fed
through the slot in front draft stops 176 to link coupler 184,
and yoke 188 in the customary manner. It may be noted that
coupler 184 combines an AAR Type E shank with and AAR
Type F knuckle with a bottom shelf. Draft gear 180 itself has
abnormally short travel, namely about 2V2 inches deflection
before going solid, as compared to a “normal” deflection of
over 3" before going solid.

Draft sill webs 164 have, at their longitudinally outboard
end an end portion 190 of increased depth of section with a
downwardly protruding bulge or horn, such as might be
termed a “chin”. End portion 190 has an aperture or slot 192
formed therein to permit lateral sliding insertion of a coupler
support, carrier or bar 194 immediately behind striker plate
88. Removal of bar 194 permits yoke 188 to be swung into
place during installation of draft gear 180. When coupler 184
is installed, the shank may rest on bar 194. Bar 194 is held in
place by bolts that secure it relative to webs 164. Overall, a
coupler installation of very short length is achieved. In this
example, L35 may be in the range of less than 50 inches, and
in one embodiment may be about 38"+/-2", from the truck
center to the outboard face of striker plate 88. An alternative
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of the lading being discharged, one may consider the motion
that occurs as the doors are closed in the sequence of views
4a, 4b, and 4c; 5a, 5b, and 5¢; and 6a, 65 and 6¢. Knuckles
244 and 246 are constrained by geometry to move in circular
arcs of fixed radii in planes perpendicular to the respective
axes of rotation of doors 62 and 64, those axes being the hinge
axes of their respective hinges 220, which each lie in a plane
parallel to the x-z plane of the car centerline. The plane of
rotation of knuckles 244, 246 will then tend to be perpendicu-
lar to the central x-z plane. Slave links 240 and 242 are each
of fixed length; each has an end pivotally connected at a two
rotational degree of freedom knuckle, be it 244 or 246, as may
be; each of slave links 240 and 242 has another end pivotally
connected ata second pivot connection at yoke 238; and slave
links 240 and 242 do not transmit a bending moment, and so
therefore pull in pure tension. The upper, or near (i.e., proxi-
mal), ends of drag links 234, 236 are connected to the distal
ends of pivot arms 230, 232 at pivot connections 248, 250,
which may, if desired, share a common axis of rotation or
pivot pin.

Yoke 238 is constrained by symmetry to pull in an x-z
plane, which in the embodiment illustrated is the vertical
plane of the centerline of the car. As such, movement of yoke
238 away from the plane of motion of knuckles 244 and 246
will necessarily draw knuckle fittings 244 and 246 closer
together, and toward the vertical centerline plane of the car,
eventually causing resilient door seals 226, 228 mutually to
engage, thus closing the opening. This motion can be
achieved by pulling on drag links 234, 236. Each pivot con-
nection of slave links 240, 242 has a single angular degree of
freedom. Similarly yoke 238 has an angular degree of free-
dom about the axis of rotation of the axle, or trunnions, by
which it is pivotally mounted to the drag link, or drag links
234, 236. This gives the drag link connection two angular
degrees of freedom in total. As the drag links are withdrawn,
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 connections also lying in that same plane as well.
(See FIGS. 5a, 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 actually a pair of matched lever
arm members, which in turn is pivotally connected to, and
drives, a second member in the nature of, a push rod, or, given
the symmetrical nature of the assembly, a pair of left 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
pushrods 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. Actuator 260 is located on the centerline (i.e., in the
central X-z plane) of car 20, between and in substance below
pivot arms 230, 232. “Below” in this context may be thought
of'as radially more proximate to the pivot axis P, of brackets
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
pneumatic cylinder. Turning this arrangement upside down,
in effect, and fitting the cylinder may then permit a more
compact installation than otherwise. Similarly, the pivot axis,
P50, 0f driven arms 230, 232 is below the output knuckle, i.e.,
atP,,, and is below the actuator cylinder as shown in FIG. 554
in which P, lies below the center line CL, ¢, or actuator 260.
This may be taken in the sense of being further from the plane
of the end slope sheets, identified as P,5. Expressed difter-
ently, actuator 260 lies between the base or datum pivot point
P,s, of driven arms 230, 232 and the plane P, of end slope
sheet 48.

As may be noted, the line of action of drag links 234, 236
has a predominant component that is substantially parallel to
plane P,,. Expressed differently, at some point during mid-
stroke, the line of action will be at least instantaneously
parallel to plane P, 4. 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 o, 4,. This
angle of inclination lies in the range from horizontal to the
angle ofinclination of end slope sheet 48, identified in F1G. 5¢
as o,g. 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, 4b and 4c¢ (or 5a, 5b
and 5c¢) 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 second member or
linkage component is the first pivot arm, 230 (or 232) having
a fixed main pivot point, and an output distal pivot point
constrained to move on a fixed radius about main pivot point
P,50- 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 constrains both the upper portion
of the drag link, (i.e., drag link 234, 236) and the lower
portions, (i.e., slave 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 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¢, 5¢ and 6¢, driven primary pivot arms
and the over-center links are driven to a slightly over-center
relationship such that the pivot connection between the pri-
mary pivot arms and the over center arms lies below a line
drawn from the primary pivot axis and the over-center link
output connection as axis P,,. 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, counter-clockwise as viewed in FIG. 4c.
Motion 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. 7a-Te, are slightly different from those shown in
FIGS. 4a, 5a, and 6a. In latching system 300 there is a latch
assembly 302, shown in FIGS. 7a and 7b. Assembly 302
includes a first member, or main member, or plate 304, which
performs the function of a body or armature 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 plane perpendicular to the
hinge axis, and in particular to pivotal motion in that plane
about that axis. To the extent that the hinge axis is substan-
tially or predominantly parallel to the axis of reciprocation of
pneumatic 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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Plate 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 relieved—i.e., it does 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 corner of clevis 330 encounters
cam 324, plate 304 will tend to be urged to rotate, i.e., pivot,
about its axis in 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 against 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
against, i.e., abut, the longitudinally outboard face of mount-
ing fitting 270 when the latch is in the engaged position.

In operation, as actuator 260 works, lost motion is taken up
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 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 assembly
302 is urged to rotate out of the way, against the resistance of
spring 326 (FIG. 7d). 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
the opposite direction. The lost motion of the 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
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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 cams need not necessarily be onthe plate, i.e., the latch
body, but could be on the clevis, as shown at 350 in FIG. 4c.
That is, itis 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
trip the door opening condition, with the result that the sec-
ondary latch is urged to deflect out of the way sideways. Inthe
other direction, of course, the abutment relationship of items
262 and 316 prevents the doors from opening. The apparatus
of FIG. 4¢ 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
system 300, operable 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 of car 20. Latching system 300 is movable
predominantly transverse to the central lengthwise-vertical
plane as it pivots in a circumferential direction between the
engaged and disengaged positions. The hinge axis lies paral-
lel to the lengthwise vertical plane, and the second lock pivots
circumferentially. The second lock is biased toward the
engaged position. The lock mechanism can be thought of as
having a first fitting, a second fitting and a third fitting. The
first fitting is the mounting, 238 by which to connect the lock
mechanism to the datum structure. The second fitting is one of
acam or a cam follower for co-operation with a member 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 a second position, in the first
position thereof the second fitting being positioned to inter-
cept the member of the door actuating transmission and to be
deflected away from the first position toward the second posi-
tion thereby. The first fitting has a first degree of freedom of
motion permitting the first and second fittings to move
between their respective first and second positions. The
degree of freedom constrains the third fitting to motion pre-
dominantly cross-wise to the axial direction. The bias mem-
ber is a 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 against 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 be made without departing from the nature, spirit or
scope of the invention, the invention is not to be limited to
those details.

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 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

shear plate of said first end section; and

said hopper car being free of primary structure directly

above said shear 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 corner 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 corner posts, and
said machinery space is free of any other primary struc-
ture.

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

3. The railroad hopper car of claim 1 wherein:

said hopper car has at least one longitudinally hinged dis-

charge 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

draft 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 railroad 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
said first and second end sections;

said side 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 bolstdr]

B 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 are all substantially co-plan

fi. 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 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 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
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 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
afirst 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-
wise between said first and second side walls;

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

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

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
car between said first and second side walls.

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

9. The railroad hopper car of claim 7 wherein said laterally
extending member has a pair of first and second spaced apart
toes, and said laterally extending member is mounted toes-in
against said first end slope sheet, whereby said first hollow
section beam is defined by said laterally extending reinforce-
ment and said first end slope sheet.

10. The railroad hopper car of claim 7 wherein said later-
ally extending reinforcement has, when seen in section, a first
toe, a second toe, and a back; said laterally extending rein-
forcement is mounted toes-in against said first end slope
sheet; and said back is mounted to said shear plate of said first
end section.

11. The railroad hopper car of claim 10 wherein said lat-
erally extending reinforcement is an angle iron mounted toes-
in to said first end slope sheet.

12. The railroad hopper car of claim 7 wherein said lower
portion of said first end wall member has a lower margin that
is bent to meet said upper margin of said first end slope sheet
at a location lower than said first junction.

13. The railroad hopper car of claim 7 wherein said firstend
wall member has an upper margin that terminates at a top
chord, said top chord extending from side to side of said
hopper ¢

[3. The railroad hopper car of claim 7 wherein said car
includes an upstanding end post, said end post being mounted
over said draft sill longitudinally outboard of said main bol-
ster and extending upwardly therefrom to meet said first end
wall membEr]

[3. The railroad hopper car of claim 7 wherein an interme-
diate beam extends across said first end slope sheet between
said first and second side walls at a position intermediate said
first hollow section beam and said second hollow section
beam.

16. The railroad hopper car of claim 15 wherein said inter-
mediate beam includes a cross-wise extending structural
member mounted toes-in against said first end slope sheet to
define a closed hollow section.

17. The railroad hopper car of claim 7 wherein said first and
second side walls of said hopper car define sidewalls of said
hopper, and said first and second side walls include end por-
tions that are stepped laterally inboard, and said second hol-
low section beam extends between said end portions of said
first and second side walls that are stepped laterally inboard.

18. 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 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 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-
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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
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 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
afirst hollow section beam extending across said hopper
car between said first and second side walls;

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

said hopper car has second, and third hollow section beams
as well as said first hollow section beam, said first,
second and third hollow section beams extending there-
across between said first and second side walls thereof;,

said first end slope sheet has an uppermost margin, and said
second hollow section beam runs along said uppermost
margin of said first end slope sheet;

said third hollow section beam is located intermediate said
first and second hollow section beams;

said hopper carhas an end post mounted over said draft sill,
said end post being located longitudinally outboard of
said main bolster of said first end section;

said end post extends upwardly to meet said second hollow
section beam;

said hopper car has first and second side sills running
longitudinally along either side thereof, said first and
second side walls extending upwardly of said first and
second side sills respectively;

said first and second side sills mate with first and second
ends of said main bolster of said first end section; and

said first and second side sills have upper flanges that mate
with said shear plate of said first and section.

19. The railroad hopper car of claim 18 wherein:

there is an end wall that extends from sidewall to sidewall;

said end wall has an upper portion that has an upper margin
terminating at a top chord of said end wall;

said first end slope sheet has an uppermost margin, said
uppermost margin of said first end slope sheet meeting
said end wall along a first juncture;

said end wall has a lower portion extending below said first
juncture, said lower portion being bent to define a por-
tion of said second hollow section beam; and

said end post extends past said second hollow section beam
along said end wall to mate with said top chord of said
end wall.

20. 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 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 a first end slope
sheet oriented toward said first end section, said first end
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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

28

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 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

shear plate of said first end section; 10 said first end section:

first and second side walls running lengthwise along first G . ’ . .

. . . rst and second side walls running lengthwise along first
and second sides of said car, said first end slope sheet of d d sides of said d first end sl heet of
said hopper extending cross-wise between said first and and second sides ot said car, said lrst end slope sheet 0
second side walls; said hopper extending cross-wise between said first and

a first laterally extending reinforcement mounted cross- 15 secoqd side walls; . .
wise to said first end slope sheet adjacent to said shear there being a first end wall extending between said first and
plate; second side walls;

said shear plate of said first end section being connected to said first end slope sheet having an uppermost margin, said
said first laterally extending reinforcement; uppermost margin meeting said first end wall at a first

said first end slope sheet of said first end section being 20 junction;
connected to said first laterally extending reinforcement; said hopper car having a first beam extending cross-wise

said first laterally extending reinforcement defining part of between said first and second side walls at said first
afirst hollow section beam extending across said hopper junction of said uppermost margin of said first end slope
car between said first and second side walls; sheet and said first end wall, said first beam being a beam

said hopper car being free of longitudinally oriented 25 of hollow section; &
elez)hlant ealrl s extending between said draft sill and said said first end wall has an upper portion and a lower portion;
end slope sheet; i ; i

said main bolster of said first end section of said railroad sa1é1f1151;1i)§rﬁ1;2ftjlzrrllciifoiaﬁﬂigﬁée&fp\:rﬂoztziilﬁf ZV; Z(alz
hopper.c.ar hallls ﬁrstf and second ends at laterally outboard first end slope sheet and said first end wall;

sai?ixltlrc?;;ﬁecsatr Eerliofi;st and second corner posts mounted ¥ said 1ower p.ortiop of said.end wall extends dgwnwardly of
at said first and second ends of said main bolster of said said first junction of sa}d uppermost margin of said first
first end section, said corner posts extending upwardly .end slope Sh?et and S.ald first end wall; and .
from said main bolster to said first end slope sheet; said lower portion of said first end wall forms part of said

said draft sill has a longitudinally outboard end; 35 .ﬁr st beam; . o . .

an end post stands upwardly of said longitudinally out- said draft sill having longitudinally extending draft sill
board end of said draft sill; webs: ) ) o )

a machinery space is defined above said shear plate, below said first end section being free of longitudinally oriented
said first end slope sheet, longitudinally inboard of said elephant ears extending upwardly of said draft sill webs
end post, and between said corner posts; and 40 to meet said end slope sheet;

said machinery space is free ofany other primary structure. said lower pOI'tiOIl of said first end wall has a margin, and

21. The railroad hopper car of claim 20 wherein: said margin is bent to mate with said first end slope sheet

said hopper has a movable door by which egress of lading as a second junction distant from the first junction, said
is governed; lower portion of said first end wall and said uppermost

said hopper car has an actuator and a drive train, said drive 45 margin of said first end slope sheet co-operating to

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.

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

. 22. The railroad hopper car of claim 21 Whereir} saiq first 50 3¢ The railroad hopper car of claim 25 wherein:
side wall has an aperture formed therein at a location higher said upper portion of said first end wall extends upwardly
than said shear plate, lower than said first end slope sheet, and Fsaid first i . d hord: said hord
longitudinally inboard of said first corner post of saidfirst junctionto end ata top chord; said top chor
23. The railroad hopper car of claim 20 Whérein extends across said hopper car between said first and
said first and second side walls of said car have openings 55 .Zecoréd side Walls(i and d first b .
defined therein longitudinally inboard of said respective sald en post extends past said first beam to termunate at
corner posts, above said shear plate, and below said first said top. chord. . .
end slope sheet. 27. The railroad hopper car of claim 25 wherein:
24. A railroad hopper car, said hopper car comprising: said main bolster has first and second ends; and
a hopper; 6o  respective firstand second corner posts are mounted to said

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 a first end slope
sheet oriented toward said first end section, said first end

65

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 corner 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

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

30. The railroad hopper car of claim 24 wherein a second 1o said.hopper car haying a second beam extending [cross-
beam is mounted across said first end slope sheet adjacent wise betweer} said first and second 51de? W?HS’ said sec-
. ond beam being a beam of hollow section; and
said shear plgte. . . . said second beam being connected to said shear plate.
31..The railroad hoppe.r car of claim 30 th:reln a thlrd 33. The railroad hopper car of claim 32 wherein a third
beam is mounted across said first end slope sheet intermediate | 1,051 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 railroad hopper car, said hopper car comprising:

said first and second beams.

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

a hopper; 20 35. The railroad hopper car of claim 32 wherein:
first and second end sections for carriage by respective first said main bolster has first and second ends; and
and second rail road car trucks for rolling motion along respective first and second corner posts are mounted to said
railroad tracks in a longitudinal direction; first and second ends of said main bolster and extend
said hopper being suspended between said first and second upwardly therefrom to meet said first end slope sheet.
end sections, said hopper having a discharge section 25  36. The railroad hopper car of claim 35 wherein:
through which to release lading, and a first end slope a machinery space is defined above said shear plate and
sheet oriented toward said first end section, said first end under said first end slope sheet; and
slope sheet being inclined in the longitudinal direction to adoor actuator is mounted above said shear plate and under
feed said discharge section; said first end slope sheet.
said first end section including a draft sill extending in the 30  37. The railroad hopper car of claim 35 wherein:
longitudinal direction, said draft sill having first and a machinery space is defined above said shear plate and
second spaced apart longitudinally running draft sill under said first end slope sheet;
webs and a draft pocket defined therebetween; said first side wall has an aperture formed therein in a
said first end section including a main bolster extending location that is longitudinally inboard of said first corner
cross-wise to said draft sill; 35 post, above said shear plate, and leeward of said first end
said first end section having a truck center where said main slope sheet;
bolster meets said draft sill; said hopper has a movable gate operable to govern egress
said draft sill having a striker end longitudinally outboard of lading from said hopper;
of said truck center; there is an actuator mounted in said machinery space, and
said first end section including a shear plate; 40 a drive train connecting said actuator to said gate.
said shear plate overlying said draft sill webs and said main 38. The railroad hopper car of claim 32 wherein:
bolster, said shear plate extending longitudinally along said main bolster has first and second ends; and
said draft sill and cross-wise from side to side of said respective first and second corner posts are mounted to said
hopper car; first and second ends of said main bolster and extend
said shear plate having an outboard margin running across 45 upwardly therefrom;
said car distant from said truck center and proximate said first side wall has an opening formed therein, said
said striker end; opening being located longitudinally inboard of said
said first end slope sheet over-hanging said shear plate of first corner post, upward of said shear plate, leeward of
said first end section; said first end slope sheet.
first and second side walls running lengthwise along first 50  39. The railroad hopper car of claim 32 wherein said draft

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

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.

second side walls; 55 40. The railroad hopper car of claim 32 wherein
said first end slope sheet having an uppermost margin, said said railroad hopper car has first and second end section,
uppermost margin meeting said first end wall at a first and said hopper is carried thereby;
junction; said first and second side walls each have a respective side
said hopper car having a first beam extending cross-wise sill and a top chord;
between said first and second side walls at said first 60  said first side wall extends from said side sill to said top
junction of said uppermost margin of said first end slope chord;
sheet and said first end wall, said first beam being a beam said first side wall has a predominantly upwardly running
of hollow section; side wall stiffener mounted thereto, said side wall stiff-
said first end wall is surmounted by a cross-wise running ener being located at a longitudinal station intermediate
top chord; 65 the trucks;

said first end wall includes a panel extending downwardly
from said cross-wise running top chord;

said first side wall having a first region, said first region
being a lower region thereof;
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said first side wall having 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 said

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;

said 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.

41. The railroad hopper car of claim 40 wherein said first
and second portions of said side wall stiffener are substan-
tially co-planar, and are substantially vertically aligned when
seen in a sectional view looking along the car.

32

42. The railroad hopper car of claim 41 wherein said first
side wall has 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

5 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 third 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
transition portion.
44. The railroad hopper car of claim 43 wherein said first
side wall has an overall height from said side sill to said top

20 chord, I, and said transition portion is located a distance

above said side sill that is in the range of Yato 24 L.

#* #* #* #* #*
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AO 120 (Rev. 08/10)
TO: Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

In Compliance with B U.S.C-§ 290 and/or [3T.S.C.§ 1114 you are hereby advised that a court action has been
filed in the U.S. District Court for the District of Delaware on the following

[] Trademarks or [/ Patents. ( [ the patent action involves B3 U.S.C. § 207 )]

DOCKET NO. DATE FILED U.S. DISTRICT COURT
5/17/2024 for the District of Delaware
PLAINTIFF DEFENDANT
National Steel Car Limited FreightCar America, Inc.
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
IS 8,164,892 B2 5/1/2012 National Steel Car Limited
p US 8 1336713 B2 3/13/2012 National Steel Car Limited
3
4
5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY
[0 Amendment [ Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director = Copy 4—Case file copy
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IN THE UNITED STATES DISTRICT COURT

FOR THE DISTRICT OF DELAWARE

NATIONAL STEEL CAR LIMITED,
Plaintiff,
V.
FREIGHTCAR AMERICA, INC.,

Defendant.

C.A. No.

RULE 7.1 CORPORATE DISCLOSURE STATEMENT

Pursuant to Rule 7.1 of the Federal Rules of Civil Procedure, Plaintiff National Steel Car

Limited, hereby identifies its parent corporation and any publicly held corporation owning 10% or

more of its stock as follows:

Pursuant to Rule 7.1(a)(1) of the Federal Rules of Civil Procedure National Steel Car

Limited hereby states that it has a parent corporation, National Industries Inc., and that no publicly

held corporation owns 10% or more of its stock.

OF COUNSEL:

Safet Metjahic

Robert D. Keeler

ICE MILLER LLP

1500 Broadway, Suite 2900
New York, NY 10036
(212) 824-4940

Kenneth Sheehan

ICE MILLER LLP

200 Massachusetts Ave NW, Suite 400
Washington, DC 20001

(202) 807-4055

Dated: May 17, 2024

/s/ Andrew E. Russell

John W. Shaw (No. 3362)

Andrew E. Russell (No. 5382)
SHAW KELLER LLP

[.M. Pei Building

1105 North Market Street, 12th Floor
Wilmington, DE 19801

(302) 298-0700
jshaw@shawkeller.com
arussell@shawkeller.com

Attorneys for Plaintiff National Steel
Car Limited
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UNITED STATES DISTRICT COURT

NATIONAL STEEL CAR LIMITED

Plaintiff(s)
A\

FREIGHTCAR AMERICA, INC.

Defendant(s)

for the

District of Delaware

N N N N N N N N N N N N

SUMMONS IN A CIVIL ACTION

To: (Defendant’s name and address) FREIGHTCAR AMERICA, INC.

c/o The Corporation Trust Company
Corporation Trust Center
1209 Orange Street
Wilmington, DE 19081

A lawsuit has been filed against you.

Within 21 days after service of this summons on you (not counting the day you received it) — or 60 days if you
are the United States or a United States agency, or an officer or employee of the United States described in Eed. R__Civ]
(a)(2) or (3) — you must serve on the plaintiff an answer to the attached complaint or a motion under Rule 12 of

Civil Action No.

the Federal Rules of Civil Procedure. The answer or motion must be served on the plaintiff or plaintiff’s attorney,

whose name and address are:

If you fail to respond, judgment by default will be entered against you for the relief demanded in the complaint.

Andrew E. Russell

Shaw Keller LLP

[.M. Pei Building

1105 N. Market Street, 12th Floor
Wilmington, DE 19801

You also must file your answer or motion with the court.

Date:

ATTTTITES
7 AR
T
o

CLERK OF COURT

/s/ Randall Lohan

Signature of Clerk or Deputy Clerk

IPR2025-01047 - National Steel Car Limited Exhibit 2004
FreightCar America Inc. v. National Steel Car Limited

Page 124 of 125


http://www.google.com/search?q=FRCP++12
http://www.google.com/search?q=FRCP++12

Case 1:24-cv-00594-JLH-CJB  Document 56-2  Filed 03/27/25 Page 43 of 43 PagelD
#:941

AO 440 (Rev. 06/12) Summons in a Civil Action (Page 2)

Civil Action No.

PROOF OF SERVICE
(This section should not be filed with the court unless required by [Fed. R. Civ. P. 4 (1))

This summons for (mame of individual and title, if any)

was received by me on (date)

(O I personally served the summons on the individual at (place)

on (date) ; or

(3 I left the summons at the individual’s residence or usual place of abode with (name)
, a person of suitable age and discretion who resides there,

on (date) , and mailed a copy to the individual’s last known address; or

(A I served the summons on (name of individual) , who is

designated by law to accept service of process on behalf of (name of organization)

on (date) ; or
(O I returned the summons unexecuted because ; or
(A Other (specify):
My fees are $ for travel and $ for services, for a total of $ 0.00

I declare under penalty of perjury that this information is true.

Date:

Server’s signature

Printed name and title

Server’s address

Additional information regarding attempted service, etc:
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