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TITLE

MULTIPLE-AXLE RAIL CAR WITH SPAN BOLSTERS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit under 35 U.S.C. § 119 of U.S. Provisional
Application Serial No. 63/226,250, filed July 28, 2021, which is incorporated by reference

herein.

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH

[0002] Not applicable.

BACKGROUND

[0003] The present invention relates generally to railcars. More specifically, the invention
relates to a multiple-axle railcar having cambered span bolsters to distribute a load among the

axles of the railcar.

[0004] When a railway transports oversized or heavy cargo, it accommodates the excessive
load by using railcars with additional axles compared to standard capacity railcars. To realize
the load carrying capacity of the additional axles, the load must be evenly distributed across
each axle. A twelve-axle rail vehicle manufactured by Kasgro Rail Corp. and disclosed in U.S.
Pat. No. 5,802,981 uses six axles at each end of the railcar, where each set of six axles are
mounted to a common carrier, known as a span bolster, that distributes the load among the
axles. The benefit of twelve-axle railcar, in addition to its load carrying capability, is improved
turning performance resulting from the fact that one span bolster can pivot independent of the

other.

[0005] The increased load carrying capability of the twelve-axle railcar or any other railcar
having additional axles is the result of evenly distributing the weight of the cargo to maintain
reasonable wheel and axle loadings. Having equal loading on each axle provides numerous
benefits, such as improved safety of operation and reduced maintenance costs. High capacity
railcars, such as a 24-axle railcar or a Schnabel car, present additional loading problems as they

are designed to carry extremely heavy loads and can have twice the number of axles as standard
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high-capacity railcars. Further, these railcars can have depressed decks where centralized loads
are not directly supported by axles beneath the load. It would therefore be advantageous to
develop a multiple-axle railcar having span bolsters that promote consistent loading across each

axle.

BRIEF SUMMARY

[0006] Disclosed is a multiple-axle railcar with four lower span bolsters, each span bolster
providing an attachment point for a group of axles mounted on truck assemblies. An upper
span bolster connects multiple lower span bolsters and receives the load from the car body. A
camber is introduced into each lower span bolster and each upper span bolster to reduce loading
variances due to deformation of the bolsters when weighted. Further disclosed is a method of
manufacturing the span bolsters, which minimizes variances that can be introduced during
fabrication or welding operations. The camber of each span bolster creates a peak near the
point where the bolster attaches to the upper span bolster or to the main body of the railcar.
The result of creating a camber is that the span bolster tends to flatten under load, equalizing
the load among the axles supported by the bolster. The arrangement can be used on railcars

such as 24-axle depressed center railcars and Schnabel railcars.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

[0007] Fig. 1A is a side view of a 24-axle depressed center railcar utilizing upper span

bolsters and lower span bolsters to attach the axles to the load carrying member.
[0008] Fig. 1B is a detailed view of a span bolster on a depressed center railcar.
[0009] Fig. 2 is a view of truck assemblies used to carry the axles.

[0010] Fig. 3A is a side view of a Schnabel railcar utilizing span bolsters and upper span

bolsters to attach the axles to the load carrying components.

[0011] Fig. 3B is a detailed view of one end of a Schnabel railcar.
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DETAILED DESCRIPTION

[0012] The railcar 100 shown in Fig. 1A is a 24-axle depressed center railcar capable of
carrying oversized loads. As shownin Fig. 1A, the railcar 100 contains four lower span bolsters
101, where each span bolster 101 provides a mounting point for a group of axles 102. Each
span bolster 101 in the railcar 100 depicted in Fig. 1A carries six axles. However, the number
of axles 102 carried by the span bolster 101 may vary depending on the intended load. In a
depressed center railcar 100, the span bolsters 101 are positioned towards the end of the railcar
100, with two span bolsters 101 at each end. See, for example, Fig. 1B, which shows one end
of a depressed center railcar 100. This configuration permits the center of the load carrying
member 103 to be lowered relative to the points where it attaches to span bolsters 101 via an
upper span bolster 104. Excessive height could prevent the railcar from travelling through
tunnels or under low overhangs. As shown in Fig. 1A, an upper span bolster 104 connects the
two lower span bolsters 101 at each end of the railcar 100. The upper span bolster 104 is
positioned above the lower span bolsters 101 and pivotally connects near a midpoint of each
individual span bolster 101. A main carrying member 103 attaches to each upper span bolster

104, linking the four span bolsters 101 via the upper span bolsters 104.

[0013] The railcar 100 shown in Fig. 1A has an overall length of 184 feet and a carrying
capacity of about 500 tons. Each lower span bolster 101 is about 21 feet long with a total length
of roughly 58 feet between the end axles 102 of adjacent span bolsters 101. The pivoting
connection permits the span bolsters 101 to move independently when the railcar traverses a
bend in the track. Given the length of the railcar 100, turning performance could be limited
without independent span bolsters 101. As will be discussed in greater detail, truck assemblies
110 carrying the axles have been modified compared to standard swing motion truck

assemblies to permit additional lateral movement, thereby increasing turning performance.

[0014] Referring now to Fig. 2, the axles 102 are carried by truck assemblies 110, which
are then mounted to a lower span bolster 101. As shown in Fig. 2, the truck assemblies 110
are swing motion truck assemblies and include a transom connecting a pair of side plates. The
transom may include elongated slots 111 to permit additional lateral movement, aiding turning
ability. Asistypical in the art, each truck assembly 110 includes a pair of axles 102. Referring
again to Fig. 1A, each span bolster 101 carries three truck assemblies 110, or six total axles

102.
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[0015] As previously discussed, the upper span bolster 104 attaches to each lower span
bolster 101 near its midpoint, which may be centered over the axles 102. For example, in a
grouping of three truck assemblies 110, the attachment point would be centered over the center
truck assembly 110. Unlike the span bolsters 101 of the present disclosure, a flat span bolster
would overweight the center axles 101 due, in part, to deformation of the span bolster under
the heavy load. The unequal loading of the axles 102 degrades the performance and longevity
of the railcar 100. To better equalize the loading of each axle 102, the span bolster 101 is
manufactured with a slight camber. The camber is formed with a peak near the midpoint of
the bolster 101 or, alternatively, at the attachment point for the upper span bolster 104. More
specifically, the camber is a deviation in the vertical direction, creating an arc-shaped bolster
101. In the railcar 100 depicted in Fig. 1A, the attachment point coincides with the midpoint
of the bolster 101, which is also directly above the center truck assembly 110 of the three
assembly 100 set. When loaded, the camber will slightly deform and flatten, equalizing the
load on the axles 102 attached to the span bolster 101. Depending on the load, the height of
the camber is in the range of several millimeters. For the 500-ton railcar shown in Fig. 1A, the

camber is about 19-20 millimeters.

[0016] Similar to the lower span bolsters 101, the upper span bolster 104 includes a camber
to offset load induced deformations, thereby equalizing the force distributed to each span
bolster 101 to which it is connected. Each upper span bolster 104 carries a significantly higher
load than the lower span bolsters 101 as there are fewer upper span bolsters 104 compared to
lower span bolsters 101. For example, in the railcar 100 shown in Fig. 1A, a single upper span
bolster 104 carries the same load as two lower span bolsters 101 at each end of the railcar 100.
As a result, the height of the camber in the upper span bolster 104 may be several millimeters
greater than the height of the camber in the lower span bolster 101. Alternatively, the upper
span bolster 104 can be fabricated with increased stiffness to minimize the amount of

deformation under load.

[0017] Upper span bolsters 104 can be used on a variety of high-load capacity railcars 100.
Fig. 3A depicts upper span bolsters 104 used on a Schnabel car 100. In these types of railcars
100, the load or cargo itself will become a structural member connecting each end of the railcar
100. The Schnabel railcar 100 depicted in Fig. 3A has a similar bolster 101/104 configuration
to the depressed center railcar 100 shown in Fig. 1A. Fig. 3B shows a detailed view of one end
of the Schnabel car. One difference is that the main carrying member 103 is replaced by a pair

of Schnabel frames 105. When not carrying cargo, the Schnabel frames 105 will be connected



WO 2023/009761 PCT/US2022/038734

to each other, linking each end of the railcar 100. When a load is present, the frames 105 will
support opposite ends of the cargo, where the cargo itself links each end of the railcar 100. The
Schnabel frames 105 attach to the upper span bolsters 104 at the peak of the camber, near the
midpoint of the upper span bolster 104. The Schnabel car 100 depicted in Fig. 3A has an
empty, coupled length of about 140 feet and has a load carrying capacity exceeding one million

pounds.

[0018] Manufacturing a railcar 100 with span bolsters 101 and upper span bolsters 104
uniformly distributing a load requires fabrication of bolsters 101/104 having a camber. Each
bolster 101/104 may have a longitudinal support, or stringer, constructed from flat plate steel
with a top plate and bottom plate attached to the stringers. The top and bottom plates may be
flat plate steel and forced against the stringers prior to attachment, causing the top and bottom
plate to assume the profile of the stringers. The height of the stringers may vary, with the
greatest height at its center (i.e. the location of the highest loading) and a taper towards the end
where it connects to the outbound truck assemblies 110. To create the camber, the area of the
bolster 101/104 near the attachment point is raised in the vertical direction compared to the
ends of the bolster 101/104. That is, the span bolster is fabricated with a slight arc which is
convex in shape. It is not necessary for the peak of the camber to be located in the center of
the bolster 101/104. Rather, load equalization among the axles is realized when the peak is
located near the attachment point. The amount of camber required for the span bolster 101/104
is determined based on the specifications of the railcar, such as the length of the bolster
101/104, the number of axles, trucks, and bolsters 101/104 being used, the size of material used

to create the bolster 101/104, and the load expected to be carried by the railcar, to name a few.

[0019] During the fabrication of longitudinal supports, the pre-determined camber is cut
into the profile of each support stringer, creating an arced profile. The longitudinal stringers
are beam-like members spanning substantially the length of the bolster 101/104, with a height
from a few to several inches, depending on the load to be carried. Cutting the stringers can be
accomplished by any typical method, such as using a plasma, waterjet, laser, or oxygen fuel
cutter. A computer-controlled cutting process allows for tight tolerances. For example, the
tolerances for the peak of the camber is plus ¥4 of an inch and the tolerances for other
components are plus or minus 1/16 of an inch for lengths and plus or minus % of a degree for
angles. Over the span of a bolster 101/104 having a length of over 20 feet or more, ¥4 of an

inch offers very little room for error.
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[0020] Once longitudinal supports complete, structures for mounting the truck assemblies
110 and attachment points can be fabricated and attached to the stringers. Next, top and bottom
plates are attached to the stringers. The plates can be fabricated with bends matching the
camber of the bolsters 101/104, which would result in a structure with little deformation in an
unloaded state. Alternatively, flat plates can be forced into the shape of the stringers and
welded into place. The top and bottom plates can be attached to the structures using a jig, as
is known in the art. Prior to final assembly and depending on the application, weld inspections
may be performed by a mag particle or a dye penetrant test. Inspection of the weld between

the longitudinal supports to top plate and bottom plate are most critical.

[0021] While the disclosure has been described in detail and with reference to specific
embodiments thereof, it will be apparent to one skilled in the art that various changes and
modification can be made therein without departing from the spirit and scope of the
embodiments. Thus, it is intended that the present disclosure cover the modifications and
variations of this disclosure provided they come within the scope of the appended claims and
their equivalents.

[0022] Further, the features disclosed in the foregoing description, or the following claims,
or the accompanying drawings, expressed in their specific forms or in terms of a means for
performing the disclosed function, or a method or process for attaining the disclosed result, as
appropriate, may, separately, or in any combination of such features, be utilized for realizing
the invention in diverse forms thereof. In particular, one or more features in any of the
embodiments described herein may be combined with one or more features from any other
embodiments described herein.

[0023] Protection may also be sought for any features disclosed in any one or more
published documents referred to and/or incorporated by reference in combination with the

present disclosure.
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CLAIMS
What is claimed is:
1. A multiple-axle railcar comprising:
a railcar body have a first end and a second end,;

a first upper span bolster pivotally attached to the first end and a second upper span

bolster pivotally attached to the second end,

wherein each of the first and second upper span bolster have a camber with a

peak coinciding with an attachment point to the railcar body;

a pair of lower span bolsters attached to each of the first upper span bolster and the

second upper span bolster,

wherein each lower span bolster has a camber with a peak coinciding with an

attachment point to the upper span bolster; and

a plurality of truck assemblies carrying axles, wherein the truck assemblies are mounted

to the span bolsters.

2. The multiple-axle railcar of Claim 1, wherein the railcar body comprises a pair of Schnabel

frames.

3. The multiple-axle railcar of Claim 1, wherein three truck assemblies are mounted to each

span bolster and have a slot to permit lateral movement of the plurality of axles.

4. The multiple-axle railcar of Claim 1, wherein the multiple-axle railcar has 24 axles.

5. The multiple-axle railcar of Claim 1, wherein the railcar body comprises a depressed center
load carrying member, wherein a center of the depressed center load carrying member is below
a mounting point of the load carrying member to the first upper span bolster and the second

upper span bolster.
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6. The multiple-axle railcar of Claim 1, wherein the peak of the camber of each lower span

bolster is located at a center of each lower span bolster.

7. The multiple-axle railcar of Claim 1, wherein the peak of the camber of each upper span

bolster is located at a center of each upper span bolster.
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