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[57] ABSTRACT

A railway car (10) is provided. Railway car (10) comprises
hopper assemblies (18) having floor panels (22, 24, 26, and
28) that are angled at approximately 40° or less. Floor panels
(22, 24, 26, and 28) are fabricated from an aluminum
material such that cargo may slide down floor panels (22, 24,
26, and 28) and exit hopper assembly (18) through an outlet
(20) with relative ease while maximizing volume. Aerody-
namic side posts (54) and improved side plates (58 and 60)
which prevent water from entering hoppers (18) are also
provided. An improved hatch (56), having first and second
coaming portions (88 and 86) that are formed by a single
extrusion process, is also presented.

11 Claims, 4 Drawing Sheets
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RAILWAY FREIGHT CAR

BACKGROUND OF THE INVENTION

Railway freight cars may be used to transport bulk
materials. In transporting such goods, it is desirable to
provide railway cars that are efficient with respect to their
cost, ease of manufacture, and energy required to move the
cars throughout the railway system. Prior art cars have made
advances with respect to making cars stronger, lighter in
weight, easier to manufacture, and more aerodynamic, but
the search continues for improved railway cars that are more
efficient in these regards while also increasing the volume.

Hopper cars may be used to transport perishable goods
and materials such as grain, corn, and other dry granular
commodities. Frequently, a covered hopper car may be used
for this purpose. Such hopper cars typically include a roof
having an access hatch that is used to load the hopper car. In
such railway cars, the roof may be connected to the side by
means of a side plate or top chord. With respect to prior art
covered hopper cars, a concern was raised that rain water
and other liquids may migrate to the interior of the hopper
car and potentially destroy or damage portions of the cargo.

In designing hopper cars and other railway cars, it is
desirable to maximize the volume of the car. While maxi-
mizing the volume is a goal that may be achieved by
minimizing the thickness of the sidewalls, the sidewalls
must remain strong and durable. The side posts, or side
stakes, must carry a load from the roof but also stiffen the
side sheets to help carry lateral loads and beam loads.
Frequently, cars, such as covered hopper cars, will have
numerous side posts spaced along the side of the car to
provide support. Conventional hopper cars have required as
many as 34 or more side posts per car. Numerous side posts
increase the material cost and complexity of the design of
the railway car. Additionally, when the side posts are placed
on the outside of the side sheet, the side posts, which are
frequently rectangular shaped, increase the aerodynamic
drag on the car, and thereby, reduce the car’s efficiency.

As previously noted, it is desirable to maximize the
volumetric capacity of a hopper car. In addition to maxi-
mizing the volume of the car, however, the car must be
designed to allow for easy and efficient unloading of the
cargo or loading through the hopper doors. To facilitate
unloading, many conventional hopper cars have angled
hopper chutes with a steep incline. In these conventional
cars, the incline of the hopper chutes has frequently been 45°
or more. This steep of an angle reduces the volume but
allows for easy discharge of the cargo.

SUMMARY OF THE INVENTION

In accordance with the present invention, a railway car is
provided that substantially eliminates or reduces disadvan-
tages and problems associated with previously developed
railway cars.

According to an aspect of the present invention, a roof is
connected to the side sheets by means of a side plate having
a flange and running along each side sheet. The flange
member extends away from the interior of the railway car at
the top of the side plate. Additionally, the side plate com-
prises a coupling member extending down from the bottom
portion of the side plate. The roof is coupled to the side plate
at the flange member and the side sheet is coupled to the side
plate at the coupling member.
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According to another aspect of the present invention, a
railway car having hopper assemblies disposed on an under-
frame with truck and wheel assemblies is provided. Each
hopper assembly has at least two floor portions that are
inclined at an angle of approximately 35°-40° with respect
to a top surface of the underframe. The hopper assemblies
may be made of aluminum.

According to another aspect of the present invention, the
railway car includes side sheets on opposite sides of the car
that may be supported by thirteen or fewer side posts spaced
longitudinally along the side sheets. The side posts are
provided as load bearing members and to give increased
support to the side sheets of a railway car. Each side post
includes a support body having a top, a bottom, and first and
second sides. The support body has a substantially flat
portion disposed between the first and second sides of the
support body. The post may have enhanced strength, and
therefore, a car designed with this aspect of the invention
may require fewer side posts which may make the car easier
to manufacture and reduce manufacturing expenses.

According to another aspect of the invention, aerody-
namic side posts may be included on the railway car. The
support body of the side post may have two curved or angled
end portions extending from the flat portion to reduce drag.
A stiffener disposed on the interior surface of the support
body may be included for strength. Finally, the side post may
include two fin bodies that are substantially parallel to the
flat portion of the support body and are coupled to the two
end portions. The fin bodies may extend on both sides of the
support body and may increase the strength and bearing
surface of the side posts. The aerodynamic posts may reduce
the energy required to move a railway freight car incorpo-
rating the posts along a railway track.

According to another aspect of the present invention, the
side sheets may include die impressions. The die impres-
sions may increase the strength and rigidity of the side
sheeting and increase the volume of the car.

According to yet another aspect of the present invention,
a hatch is provided that requires only a few components to
form a unitary hatch. The unitary hatch may make manu-
facture of the hopper car easier and less expensive.

A technical advantage of the present invention includes
that, in one embodiment, it provides a hopper car wherein
the floor of each hopper is oriented at an angle less than
conventional hopper cars which may increase the hauling
capacity of the hopper relative to conventional hopper cars.
The hoppers may be angled at less than 40°, but still be
sufficiently angled to discharge the lading without substan-
tial sticking to the hopper.

Another technical advantage of the present invention
includes the use of a side plate having a flange member
which inhibits moisture or containments from leaking into
the hopper car and damaging the cargo. According to this
aspect of the invention, the roof is coupled to the side plate
at an external flange member so as to substantially eliminate
any leakage into the car from between the side plate and the
roof into the hopper car.

Another technical advantage of the present invention
includes that, according to one aspect of the invention, the
number of side posts required to support each side sheet is
substantially reduced which may thereby reduce the cost of
manufacturing the car and simplify its construction. To
reduce the number of side posts, the side posts provided
according to the present invention may have increased
strength relative to conventional side posts.

Another technical advantage of the present invention
includes that, according to one aspect of the invention,
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thin-but-stiff side posts are provided that allow for the inside
width of the car to be increased and thereby increasing the
volume of the car.

Another technical advantage of the present invention
includes that, according to one aspect of the invention,
aerodynamic posts are provided which may reduce the
aerodynamic drag of the car. The aerodynamic posts, thus,
may increase fuel efficiency of a train pulling a car having
the aerodynamic posts.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the present inven-
tion and the advantages thereof, reference is now made to
the following description taken in conjunction with the
accompanying drawings in which like reference numbers
indicate like features and wherein:

FIG. 1 is a side elevation view of a railway hopper car
with portions broken away and incorporating features of the
present invention;

FIG. 2 is a plan view with portions broken away of the
railway car of FIG. 1,

FIG. 3 is an end view in elevation with portions broken
away of the railway car of FIG. 1,

FIG. 4 is an enlarged view in partial cross section of a side
plate of the railway car of FIG. 3,

FIG. 5 is a cross sectional view of a roof of the railway
car of FIG. 2 taken along lines 5—35;

FIG. 6 is a plan view with a portion of the roof removed
of the railway car of FIG. 1,

FIG. 7 is a side elevation view of a portion of the top of
the railway car of FIG. 1;

FIG. 8 is an enlarged top view in partial cross section of
a side post of the railway car of FIG. 1; and

FIG. 9 is a perspective view of a portion of a sidewall of
the railway car of FIG. 1.

DETAILED DESCRIPTION OF THE
INVENTION

The preferred embodiment of the present invention and its
advantages are best understood by referring to FIGS. 1-9 of
the drawings, like numerals being used for like and corre-
sponding parts of the various drawings.

A number of the claimed features may be used on different
types of railway freight cars, but are shown and described in
the context of a covered railway hopper car. Although
described in the context of a covered railway hopper car, the
claimed invention should not be limited to this type of car.
Except for the features described and claimed below, hopper
car 10 is conventional. Such hopper cars are shown and
described in the prior art, e.g., as in U.S. Pat. No. 5,209,166,
entitled Aerodynamic Self Cleaning Hopper Car, U.S. Pat.
No. 4,348,962, entitled Railway Hopper Car Bolster Assem-
bly, U.S. Pat. No. 3,844,229, entitled Railway Hopper Car
End Structure Assembly, and U.S. Pat. No. 3,786,764,
entitled Rapid Discharge Hopper Car, which are incorpo-
rated herein for all purposes.

FIG. 1 is a side view in elevation with parts broken away
of a railway hopper car indicated generally at 10 and
constructed according to aspects of the present invention,
The left portion of FIG. 1 shows an interior view of hopper
car 10, and the righthand portion of FIG. 1 shows an exterior
view of hopper car 10. Hatch cover 96 is removed in FIG.
1. Railway car 10 includes steel underframe indicated gen-
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erally at 12 having a first truck and wheel assembly 14
supported in the usual manner at one end of car 10 and a
second conventional truck and wheel assembly 16 supported
at the opposite end of car 10.

Railway car 10 includes hoppers 184, 185 and 18¢ which
are supported at least in part by underframe 12. In this
embodiment, there are three hopper assemblies, but there
could be more or less; a hopper car may be fabricated
according to the teachings of the present invention with any
appropriate number of hopper assemblies 18. For sake of
clarity and convenience, the designations “a”, “b”, and “c”
are used herein to differentiate between similar parts of
different hopper assemblies 18.

Each hopper 184, 18b, and 18¢ includes an outlet 20. As
shown in FIG. 2, each hopper assembly 18 may comprise
four separate hopper floor panels including first and second
side hopper floor panels 22 and 24, respectively, and first and
second end hopper floor panels 26 and 28, respectively.
Hopper floor panels 22, 24, 26, and 28 may be inclined at an
angle of approximately 40° with respect to a top plane of
underframe 12, such that a lower portion of each floor panel
22, 24, 26, and 28 forms a side of outlet 20. The angle of
floor panels 22, 24, 26, and 28 is substantially less than
conventional hopper cars. This may provide an increase
hauling capacity by as much as 650 cubic feet over conven-
tional hopper cars of similar length.

In the preferred embodiment, hoppers 18 are constructed
from aluminum, and for most materials carried by hopper
car 10, the coefficient of static friction between the alumi-
num and the cargo is such that the reduced hopper angle is
still sufficient to efficiently unload the material. Aluminum
hopper floor panels 22, 24, 26, and 28 allow granular
commodities stored in a hopper assembly 18 to slide down
panels 22, 24, 26, and 28 and through outlet 20 when the
corresponding outlet 20 is opened.

Hopper 18a and hopper 18¢ are connected with car end
floor panels 30 and 32, respectively. Floor panel 30 extends
from the end of the car near reference numeral 33 to the
opening edge of hopper 18a4. End floor panel 32 extends
from near reference numeral 35 to the end of hopper 18c.
Floor panels 30 and 32 are inclined at an angle of approxi-
mately 35° with respect to the top plane of underframe 12.

Railway car 10 further includes opposing first and second
side panels or sheets 38 and 40, respectively. Additionally,
railway car 10 includes opposing first and second upper end
floors or panels 42 and 44, respectively. Hopper 18a may be
separated from hopper 18b by partition 46. Hopper 18¢ may
be separated from hopper 186 by partition 48.

Each side sheet 38 and 40 may include a plurality of die
impressions 50 along its longitudinal length. Die impres-
sions 50 extend outboard of the car so as to form an interior
pocket at die impression 50. As shown in FIG. 9, die
impressions 50 may provide an increased carrying capacity
for railway car 10 and may provide increased strength and
rigidity of side sheets 38 and 40. For example, use of die
impressions 50 may increase the carrying capacity of rail-
way car 10 by ten or more cubic feet. As shown in FIG. 9,
die impressions 50 are shaped substantially like a prism, but
other shapes are possible. Die impression 50 may comprise
any other appropriate shape for increasing the volume of
railway car 10 while strengthening panels or sheets 38 and
48. Die impressions 50 are formed inside sheets 38 and 40
by stamping side sheets 38 and 40 with an appropriate die.
As shown in FIG. 3, die impressions 50 may also be
included on end panels 42 and 44.

The embodiment of railway car 10 includes a substan-
tially arcuate roof 52. The arcuate nature of roof 52 is shown









