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RAIL CAR EXTENSION SYSTEM

ABS
A rail car extension system including a first main rail section, 3 second main rail section
and a plurality of bow structures. The first main raif section is mounted with respect to an upper
surface of the first side wall. The first main rail section includes a first upper cail portion and a
first lower rail portion that extends from the first upper rail portion. The second main rail section
is mounted with respect to an upper surface of the second side wall. The second main rail
s¢ction includes a second upper rail portion and a second lower rail portion that extends from the

second upper rail portion. The plurality of bow structures are each attached to and extend

between the first main rail section and the second main rail section.
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RAIL CAR EXTENSION SYSTEM

FIELD OF THE INVENTION
(0002} The invention relates generally to a mechanism for enhancing the capacity of

vehicles that haul products. More particularly, the invention relates to an extension system for a

rail car side or end.

BACKGROUND OF THE INVENTION

[0003)  When hauling loose flowing bulk commeodity products, the amount of product that
can be hauled by a vehicle is limited in a variety of ways, the following are the two most
prevalent. In a high density load situation the amount of product being transported may be
limited by the maximum weight capacity of the vehicle hauling the product. In a low density
load situation the amount of product that may be transported is often {imited by the cubic volume
of the vehicle hauling the product.

[0004] There are two primary vehicles used for transporting commodities — rail cars and

trailers. With rail cars, the commodities are generally loaded via openings on the top of the rail

cars. The commodities are typically unloaded by tipping over the rail car or by opening doors on

the bottom of the rail cars.
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[0005] Unloading by tipping over the rail car often enables the rail car to haul

commodities that would not unioad well through doors on the bottom of the rail car, i.e. loads
that bridge, don’t flow well, freeze or stick to the interior require this method, in other cases

faster unioading is the primary reason for using doors on the bottom of the rail cars. Tipping
over the rail cars places forces on the sides of the rail cars that must be accounted for in the
design of the rail car to prevent damage to the rail cars during the tipping process.

[0006]) The maximum width and length of the rail cars and trailers is typically limited by
law or regulation. Accordingly, it is generally not possible to increase the capacity of rail cars
andd trasters for low density loads by increasing the width asvd length of the rail cars and trailers.
{0007] While there are often restrictions on the height of rail cars and trailers, the rail
cars and trailers are often manufactured shorter than the maximum allowed height due to'tha

anticipated commadity that the vehicle was destined to haul. There have been various attempts

to increase the capacity of rail cars and trailers by placing extensions on the top of the sides of

the raii cars and trailers.

{0008] When attaching extensions to rail cars or trailers, it is often desirable for the

extension to be removable so that they can be detached when not needed. Additionally, when
attaching the rail car extensions to the raif car, it is often desirable to not use attachment

mechanisms that coukd impact the structural integrity of the rail cars.

SUMMARY OF THE INVENTION

[0009] An embodiment of the invention is directed to a rail car extension system that

includes a first main rail section, a second main rail section and a plurality of bow structures.

The first main rail section is mounted with respect to an upper surface of the first side wall. The
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first main rail section includes a first upper rail portion and a first lower rail portion that extends
from the first upper rail portion. The second main rail section is mounted with respect tO an
upper surface of the second side wall. The second main rail section includes a second uppei' rail
portion and a second lower rail portion that extends from the second upper rail portion. The

plurality of bow structures are each attached to and extend between the ﬁrst main rail section and.

the second main rail section.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The accompanying drawings are included to provide a further understanding of
embodiments and are incorporated in and constitute a part of this specification. The drawings
illustrate embodiments and together with the description serve to cxplain principles of
embodiments. Other embodiments and many of the intended advantages of embodiments will be
readily appreciated as they bécome better understood by reference to the following detailed
description. The efements of the drawings are not necessarily to scale relative to each other.
Like reference numerals designate corresponding similar parts.

[0011] Fig. 1 is a perspective view of a rail car extension system that includes a single

side rail according to an embodiment of the invention.

[0012] Fig. 2 is an end view of a main rail section of the rail car extension system of
Fig. 1.
[0013] Fig. 3 is a perspective view of a rail car extension system that includes two side

rails according to another embodiment of the invention.

[0014] Fig. 4 is an end view of a main rail section of the rail car extension system of

Fig. 3.



CA 02663473 2015-09-04

[0015] Fig. 5 is a drawing of the rail car extension system of Fig. 3 used in
conjunction with a rail car.

[0016] Fig. 6 is an enfarged drawing of the main rail section.

10017} Fig. 7 i3 an enlarged drawing of an end rail section of the rail car side
extension.

DETAILED DESCRIPTION OF THE PRW

[0013] An embodiment of the invention is directed to a side rail extension sysiem, as
illustrated at 10 in the Figures. The side raif extension system 10 enables the volume of product
that may be transported in the rail car 12 to be increased.

[0019] The side rail extension system 1Q is particularly suited for use with rail cars 12

having open taps. However, the concepts of the invention may be adapted for use with other
transport vehicles such as trailers and cargo boxes on trucks,

[0020) The concepts of the invention are also adapted for use with mil cars 12 that
unioad products hauvled therein by tipping or rotating the rail cars 12 g0 that the rail car 12 is at
least partially inverted. The concepts of the invention may aiso be used in conjunction with rail
cars that unfoad products using doors on the bottom of the rail cars.

[0021] The side rail extension system 10 generally includes a main rail section 20, as

Hlustrated in Figs. 1 and 3. The main rail section 20 may extend substantially between the ends

of the ratl car 12. Depending on the application, the main ratl sections 20 used o opposite sides

of the rail car 12, such as illustrated in Fig. 3, may have different heights.
{0022] The main rail section 20 may include an upper raif portion 30 and a lower rail

portion 32. In one configuration, the upper rail portion 30 has a top panel 34, a bottom panel 36
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and a pair of side panels 38, 40 that may be connected in a generally rectangular shape. Forming
the u.pper rail portion 30 with the preceding configuration provides the main rail section 20 with
sufficient strength to resist defoﬁnat'ion when transporting products in the rail car 12 as well as
tipping the rail car 12 to remove the products from the rail car 12. -

[0023] The main rail section 20 may include a leg 42 extending from a lower surface of
the upper rail portion 30 opposite the lower rail portion 32, as illustrated in Figs. 2 and 4. The
leg 42 supports the main rail section 20 and thereby prevents the main rail section 20 from
. pivotiﬁg with respect to the rail car 12. The main rail section 20 may include an end panel 44
that prev.ents objects from entering into the region defined by the top panel 34, the bottom panel
36 and the side panels 38, 40.

[06024] The lower rail portion 32 extends from and may be integrally formed with the

upper rail portion 30, The lower rail portion 32 facilitates attachment of the main rail section 20

to the rail car 12 but aiso may enhance the strength of the main rail section 20. The lower rail

portion. 32 may include a plurality of apertures 46 to facilitate attachment of the main rail section
20 to the rail car 12 using bolts 48 or other fastening devices.

{0025] The main rail section 20 may be fabricated from using a variety of techniques and
materiais. [n one configuration, the main rail section 20 has a substantially consistent shape
along the length thereof. This configuration facilitates fabricating the main rail section 20 using
exfrusion. Exampies of materials that may be used to fabricate the main cail section 20 are
aluminum, fiberglass, piastic composite and steel. .

[0026] For rotary tipper cars, the system may include a first end rail section 22 and a
second end rail section 24 to clear clamps, as Mustrated in Figs. } and 3. The first end rail

section 22 and the second end rail section 24 are attached fo the rail car 12 proximate the front
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“and back ends thereof, as illustrated in Figs. 1 and 7. The first end rail section 22 and the second

end rail section 24 may be shaped substantially similar to each Other but are mirror images to
éach other.

[0027] Tﬁe first end rail section 22 and the second end rail section 24 may have a profile
that is similar to the profile of the main rail section 20. The first end rail section 22 and the
second end rail section 24 are used to adapt the side rail extension system 10 for rail cars 12

having different lengths.

[0028] The side fail extension system 10 may include at least one bow structure 80 that
extends between the main rail section 20, as illustrated in Figs. { and 3. The at feast one bow
- structure 30 may suppor't a cover that is placed over the rail car 12. The number of bow
structures 80 used in the side rail extension system 10 may depend on a variety of factors such as
the length of the rail car 12 and the weight of material being transported in the rail car 12.
[0029] The at least one bow structure 830 may include a central bow region 82 and a pair
of bow attachment regions 84. The central bow region 82 may have a variety of configurations
such as tubniar or solid, and may have a convex shape. To further sirengthen the central bow
region 82 a cross bar 86 may be attached hereto, The cross bar 86 may be substantially straight
and may extend substantially between the ends of the central bow region §2.
[0030] The bow attachment regions 84 facilitate attachment of the central b<_>w region 82

to the main rail section 20. The bow attachment regions 84 may include a first attachment

section 90 and second attachment section 92 that are pivotally attached to each other.
[0031] The first attachment section 90, as most clearly illustrated in Fig. 6, may be
slidably mounted to not transfer any loading to the bow from the flexing sides of the rail car.

This feature could also enable the side rail extension system 10 to be used in conjunction with



CA 02663473 2009-04-21

rail cars 12 having slightly different widths. The second attachment section 92 may have an
L-shape to be placed adjacent to the top panel 38 and the side panel 42. The second attachment
section 92 may be attached to the main rail section 20 using a variety of mechanisms such as

using bolts (not shown).

[0032] The side rail extension system 10 may include a latch plate 94, as illustrated in

Figs. 2, 4 and 6 The latch plate 94 may have an arched configuration. The latch plate 94 may
be attached to the main rail section 20 proximate an upper surface thereof and may extend

substantially along the léngth of the main rail section 20. The position of the latch plate 94 may

be recessed with respect to an edge of the rail car 12 so that the overall width of the rail car 12

with the side rail extension system 10 attached thereto does not extend beyond reguired
- dimensions.

[0033] A leg 41 may also be provided on the lower surface of the main rail section 20
‘that is opposite the leg 42, as illustrated in Fig. 6. The leg 41 supports the main rail section 20 in
a generally parallel orientation with respect to the rail car 12.

[0034] A gap may be provided between the main rail section 20 and the f‘u"st end rail
section 22 and the second end rail section 24, as illustrated in Fig. 7 to provide a location for

clamping the rail car 12 to facilitate tipping the rail car 12 to remove the contents therefrom.

[0035] In the preceding detailed description, reference is made to the accompanying

dmwirigs, which form a part hereof, and in which is shown by way of illustration specific
embodiments in which the invention may be pracriced. In this regard, directional terminology,
such as “top, “bottom, “front, “back, “leading, “trailing, efc., is used with reference o the
orientation of the Figure(s) being described. Because components of embodimemsl can be

positioned in a number of different orientations, the disectional terminology is used for purposes
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of itlustration and is in no way limiting, It is to be understood that other eémbodiments may be
utilized and structural or fogical changes may be made without departing from the scope of the
present invention. The preceding detaited description, therefore, is not to be taken in & limiting
 sense, and the scope of the present invention is defined by the appended claims,

10036} It is contemplated that features disclosed in this application, as well as those

described in the above applications . can be mixed and mafched to suit

particular circumstances. Various other modifications and changes will be apparent to those of
ordinary skill.
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CLAIMS

We claim:

L. A rail car extension system comprising:

a first main rail section mounted with respect to an upper surface of the first side wall,
wherein the first main rail section comprises a first upper rail portion and a first
tower ratl portion that extends from the first upper ratl portion;

a second main ratl section mounted with respect to an upper surface of the second side
wall, wherein the second main rail section comprises a second upper rail portion
and a second lower ratl portion that extends from the second upper rail portion;
and

a plurahity of bow structures that are each attached to and extend between the first main
rail section and the second main rail section.

2. The ratl car extension system of claim 1, wherein at least one of the first upper rail
portion and the second upper rail portion comprises a first stide panel, a second side panel, a top
panel and a bottom panel that are attached 10 each other so that the first side panel and the second

side panel each extend between the top panel and the bottom panel.
3. The rail car extension system of claim 1, and further comprising a latch plate that extends

from an outer surface of at least one of the first main rail section and the second main rail

section.

4, The rail car extension system of claim |, wherein the plurality of bow structures are

pivotally attached to the First main rail section and the second main rail section.
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J. The rail car extenston system of claim 1, wherein the plurality of bow structures each
include a central bow, a first attachment region and a second attachment region and wherein the

central bow extends between the first attachment region and the second attachment region.

6. ‘The rail car extension system of claim 5, wherein the central bow is arched such that ends
of the central bow are lower than a central portion of the central bow, and wherein the plurality
of bow structures each further comprise a cross bar that extends between the first attachment

region and the second attachment region.

7. An increased capacity ratl car system comprising:
an open top rail car comprising a front wall, a back wall, a first side wall, a second side
wall and a bottom wall that define an enclosure with an upwardly directed
opening; and
a rail car extension system comprising:

a first main rail section mounted with respect to an upper surface of the first side
wall, wheretn the first main rail section comprises a first upper rail portion
and a first lower rail portion that extends from the first upper rail portion;

a second main rail section mounted with respect to an upper surface of the second
side wall, wheremn the second main ratl section comprises a second upper
ratl portion and a second lower rail portion that extends from the second
upper rail portion; and

a pturaiity of bow structures that are each attached to and extend between the first

main rail section and the second main rail section.

8. The increased capacity ratl car system of claim 7, wherein at ieast one of the first upper
rail portion and the second upper rail portion comprises a first side panel, a second side panel, a
top pancl and a bottom panel that are attached to cach other so that the first side panel and the

second side panel each extend between the top panel and the bottom panel.

10
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9. The increased capacity rail car system of claim 7, and further comprising a latch plate
that extends from an outer surface of at least one of the first main rail section and the second

main ratl section.

10, The increased capacity rail car system of claim 7, wherein the plurality of bow structures

are pivolally attached to the first main rail section and the second mainrail section.

1. ‘The increased capacity rail car system of claim 7, wherein the plurality of bow structures
cach include a central bow, a first attachment region and a second attachment region and wherein

the central bow extends between the first attachment region and the second attachment region.

12. The increased capacity rail car system of claim 11, wherein the central bow is arched
such that ends of the central bow are lower than a central portion of the central bow, and wherein
the plurality of bow structures each further comprise a cross bar that extends between the first

attachment region and the second attachment region.

13, The increascd capacity rail car system of claim 7., and further comprising at Icast one end
ratl section mounted with respect to at least one of the first side wall and the second side wall.

wherein the end rail section is aligned with and spaced-apart from the main rail section.

14, The increased capacity rail car system of claim 13, wherein the end rail section includes
an end upper ratl portion and an end lower rail portion that extends from the end vpper rail

portion.
13, The increased capacity rail car system of claim 7, and further comprising a cover that

extends at least partially over the first main rail section, the second main rail section and the

plurality of bow structures to substantially cover the rail car.

11
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i6. A method of increasing capacity of an open top rail car that includes a front wall, a back
wall, a first side wall, a second side wall and a bottom wall that define an enclosure with an
upwardly directed opening, wherein the method comprises:
mounting a first main rail section with respect to an upper surface of the first side wall,
wherein the first main rail section comprises a first upper rail portion and a first
tower ratl portion that extends from the first upper rail portion;
mounting a second main rail section with respect to an upper surface of the second side
wall, wherein the second main rail section comprises a second upper rail portion
and a second lower rail portion that extends from the second upper rail portion;
and
attaching a plurality of bow structures to extend between the first main rail section and

the second main rail section.

17, The method of claim 16, and further comprising attaching a latch plate to an outer surface

of at least one of the first main rail section and the second main rail section.

I8, ‘The method of claim 16, wherein the plurality of bow structures are pivotally attached to

the first main rail section and the second mainrail section.

19, The method of claim 16, wherein the plurality of bow structures each include a central
bow, a first attachment region and a second attachment region and wherein the central bow
extends between the first attachment region and the second attachment region, wheremn the
central bow 1s arched such that ends of the central bow are lower than a central portion of the

central bow.

20.  The method of claim 19, and further comprising attaching a cross bar to the first

attachment region and the second attachment region.

12
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21, The method of claim 16, and further comprising mounting at least on¢ end rail section
with respect to at least one of the first side wall and the second side wall, wherein the end rail

section is aligned with and spaced-apart from the main rail section.
22. The method of clatm 16, and further comprising extending a cover at feast partially over

the first main rail section, the second main rail section and the plurality ol bow structures to

substantially cover the rail car.

13
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FIGURE 1
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FIGURE 3
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FIGURE 6



CA 02663473 2009-04-21







	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - abstract drawing

