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FIELD
[0001] The present disclosure relates generally to cylindrical cargo trailers

including tanker trucks, trailers, and railcars.

BACKGROUND

[0002] Cylindrical cargo trailers, such as tanker (or tank) trucks and tanker
trailers, are widely used to transport various materials such as liquefied loads, dry
bulk cargo, or gases on roads or rails. Whether incorporated in a tanker truck
where the container is mounted on a chassis and wheeled suspension commonly
with the truck, or a tanker trailer where the container is mounted on its own
chassis and wheeled suspension which is towed by a tractor, or a railroad tanker
car, the container is typically cylindrical in shape and is mounted on and
supported by a chassis and wheeled suspension. Other configurations are
possible.

[0003] Cylindrical cargo trailers have many advantages which explain their
widespread use. Based on simple geometry, for any given volume a cylinder has
a smaller surface area than a typical rectangular, box-shaped cargo container. As
such, all other factors being equal, a cylindrical container can have both a higher
ratio of cargo weight to container weight, and of cargo weight to container
materials than a container of another shape. Moreover, cylindrical containers
typically have a more aerodynamic shape. Both of these factors result in a lesser
towing or carrying load, and thus lesser truck or tractor power requirements, and
better fuel economy.

[0004] Typically, such cylindrical containers have a construction including a
skin formed of a rigid and resilient plate material, usually metal, such as rolled
sheet steel or aluminum, and a frame structure, such as annular and longitudinal
ribbed beam structure, which may include vertical bands or ribs, to provide shape
and strength, and to support the skin, which is affixed to the frame, sometimes by

welds. In other cases, a less sturdy and resilient material is used, such as
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fiberglass or reinforced plastic. In any event, the frame is typically mounted on and
supported by the chassis of the truck, trailer, or railcar, and thus the weight of any
load contained by the tank is communicated to the chassis ultimately by this
frame.

[0005] While sometimes the structural frame is disposed at least partly
outside of the sheet metal skin, such that at least part of the structural frame is
exposed to the outside, doing so usually has the disadvantage of degrading the
aerodynamics of the container resulting from wind resistance at the projecting
portions. As such, in many cases, the structural frame is completely or mostly
enveloped by the sheet metal skin. In some cases, doing so presents a different
kind of disadvantage, including for example reduction of the useful volume of the
container, or inclusion of obstructions within the container which may impede
movement of its contents.

[0006] While, as noted, cylindrical tanks are widely used to haul many types
of cargo, they are not generally used to haul solid waste such as municipal or
industrial garbage. Certain problems arise in this connection, including that
cylindrical trailers of conventional construction, as described above, which are
sufficiently rigid to withstand the force of garbage compaction, require a volume of
structural frame members which renders the trailer too heavy with respect to the
economies applicable to waste hauling. To put it another way, while cylindrical
trailers of conventional construction were known, their use for hauling waste was
uneconomical.

[0007] Moreover, in connection with any type of cargo, it is desirable to
achieve yet greater efficiencies and advantages from improved construction and
use of cylindrical containers which reduce cost and provide new and enhanced
uses.

[0008] There is therefore a material value in addressing the above
deficiencies of conventional cylindrical containers, such as those used in tanker

trucks, trailers, and railcars, and to provide yet further advantages.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Embodiments will now be described, by way of example only, with
reference to the attached Figures.

[0010] FIG. 1 shows a first perspective view of a cylindrical cargo trailer

formed of longitudinal extruded panels.

[0011] FIG. 2 shows a side view of the cylindrical cargo trailer of FIG. 1.
[0012] FIG. 3 shows a second perspective view of the cylindrical cargo
trailer of FIG. 1.

[0013] FIG. 4 shows a cross-sectional view of a container of the cylindrical

cargo trailer of FIG. 1.

[0014] FIG. 5 is a cross-sectional view of a single longitudinal extruded
panel.
[0015] FIG. 6 is a cross-sectional view of a single longitudinal extruded

panel having an integral extrusion providing a longitudinal rail or flange to be
coupled to a chassis of a wheeled suspension.

[0016] FIG. 7 is a first perspective view of a cylindrical cargo trailer formed
of annular extruded panels.

[0017] FIG. 8 is a second perspective view of the cylindrical cargo trailer of
FIG. 7.

[0018] FIG. 9 is a third perspective view of the cylindrical cargo trailer of
FIG. 7.

[0019] FIG. 10 is a cross-sectional view of a single annular extruded panel.
[0020] FIG. 11 is an end view a cylindrical cargo trailer.

[0021] FIG’'s 12-14 are perspective views of rear ends of a cylindrical cargo

trailer showing a first compound tailgate.

[0022] FIG’'s 15-17 are perspective views of rear ends of a cylindrical cargo
trailer showing a second compound tailgate.

[0023] FIG's 18-20 are perspective views of front ends of a number of

cylindrical cargo trailers showing a number of front walls.
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DESCRIPTION

[0024] FIG's 1 to 3 show a cylindrical cargo trailer 100. The trailer has a
container 110 mounted on and supported by a wheeled suspension 120. The
container has a generally cylindrical shape, having a corresponding length along a
longitudinal axis L of the container (shown in FIG. 2), and a generally circular
cross-section characterized by a traverse width or diameter. The container 110
has a front end 130 and an rear end 140 oppositely disposed along the
longitudinal axis of the container, and these may be configured in any desired
manner, which may depend at least in part on an intended function of the trailer.
[0025] For example, if the trailer 100 is configured for use as a tanker trailer
for liquefied loads, dry bulk cargo, or gases, then the front end 130 and the rear
end 140 of the container may include a front wall 135 and an end wall (not
shown), respectively, joined to and enclosing a cylindrical tube, and the container
110 may have means for loading and unloading the container, such as one or
more closeable openings (not shown) at a side of the container, as is known in the
field.

[0026] In other configurations, the container may have a front wall 135 at its
front end, but at its rear end may instead have a rear opening 143 for loading and
unloading cargo. A plane or face of the rear opening may have any desired
configuration, and for example form any desired angle with a longitudinal axis of
the trailer, which may be, for example, perpendicular or oblique.

[0027] The container 110 may have a tailgate 147 for closing the rear
opening 143. The tailgate may be movably mounted at or adjacent a perimeter of
the opening 143 in any convenient manner. For example, the tailgate 147 may be
hingedly mounted, at or adjacent an edge of the tailgate, at or adjacent an upper
edge of the opening, as shown in FIG's 1 & 2, such that the tailgate 147 is
openable by rotating the tailgate 147 upwardly using the hinges 360, and
closeable by the opposite motion. Alternatively, the tailgate 147 may be hingedly
mounted, at or adjacent an edge of the tailgate, at or adjacent a lateral edge, such
as a right edge or left edge, of the opening such that the tailgate 147 is openable

by rotating the tailgate 147 laterally, that is to one side, using the hinges, and
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closeable by the opposite motion. The container 110 may include an appropriate
locking mechanism 325 selectively to maintain the tailgate 147 in a locked
configuration or to permit the tailgate 147 to open. In this way, the tailgate 147
may be closed to retain cargo in the container 110, and opened to permit loading
or discharge of cargo to or from the container 110.

[0028] In particular, in some embodiments the trailer 100 may be
configured as a tipper trailer, having the tailgate 147 mounted at or adjacent the
upper edge of the opening 143. When the trailer is tipped in a manner known in
the art, the tailgate 147 may be configured to swing open under its own weight to
open the rear opening 143 and to permit discharge of cargo from the container
110. When the locking mechanism 325 of the tailgate 147 is in the locked
configuration the tailgate 147 is kept closed, while in the unlocked configuration
the tailgate 147 is allowed to open, including by swinging open as previously
described. Such tipper trailers may be used to carry municipal or industrial waste,
and may be configured to cooperate with tipping mechanisms located at waste
landfills to tip the trailer 100 while the locking mechanism 325 is unlocked to
discharge the waste from the trailer 100 into the landfill.

[0029] As shown in FIG's 1 to 3, the container 110 may be formed of
longitudinal, oblong extruded panels 150. As shown in FIG. 5, each panel may
have an outer skin 152, an inner skin 154, and a plurality of webs 156 spanning
the outer skin 152 and the inner skin 154. The panels 150 may be formed of any
suitable material, which may be a metal, which may be steel or aluminum. The
outer skin 152, the inner skin 154, and the webs 156 may have any respective
dimensions. The following are non-limiting examples. The outer skin 152 may
have a thickness of at least 1 mm, or from 1 mm to 4 mm, or from 2 mm to 3 mm,
or about 2.5 mm. The inner skin 154 may have a thickness of at least 2 mm, or
from 2 mm to 5 mm, or from 3 mm to 4 mm, or about 3.5 mm. The webs 156 may
each have a thickness 154 may have a thickness of at least 1 mm, or from 1 mm
to 4 mm, or from 2 mm to 3 mm, or about 2.5 mm. The outer skin 152 and the
inner skin 154 may be spaced by a gap of at least 30 mm, or from 30 mm to 45

mm, or from 35 mm to 40 mm, or about 38 mm. The webs 156 may be provided in



10

15

20

25

30

CA 03039566 2019-04-05

WO 2018/112618 PCT/CA2017/051538

any desired number, which may be at least 6, or 6 to 12, or 8 to 10, or about 9.
The webs 156 may be spaced by a gap of at least 15 mm, or 15 mm to 35 mm, or
20 mm to 30 mm, or about 25 mm. Other configurations are possible.

[0030] In order to form, when assembled, the cylindrical tube, or cylindrical
shell, of the container 110 having a circular cross-section, as shown particularly in
FIG. 4, each panel 150 may include an oblong cylinder segment of the cylindrical
shell, and be extruded having a cross-section generally arcuate in shape, as
shown particularly in FIG. 5, which for all of the panels 150 may have a common
arc radius R, or degree of curvature, as shown in FIG. 4. The panels 150 may all
have the same arc length S, as shown in FIG 4, or some of the panels 150 may
have a different arc length S from other ones of the panels. Any suitable
combination is possible. As shown particularly in FIG. 5, each panel 150 may be
extruded with a tongue 158 at a first edge at one end of the arc and a groove 159
at an opposite edge at an opposite end of the arc. The tongues 158 and grooves
159 of the different panels 150 may be configured with respective sizes and
shapes to couple fittingly. In this way, a plurality of the panels 150 may be joined
at abutting edges by mating the tongue 158 of one panel 150 with the groove 159
of an abutting panel 150 to form a joint 160, and as shown particularly in FIG. 4
multiple panels may be so joined in sequence to form the cylindrical tube. Each of
the joints 160 so formed may be cemented or affixed by any suitable means,
which may include fasteners or welds. The panels 150 may be of any desired
length, which may include a length which bridges the front end 130, which may
include the front wall 135, and the rear end 140, which may include an end wall
(not shown) or the rear opening 143, as the case may be — in other words, the
entire length of the container 110. All of the panels 150 may have the same
length, or first ones of the panels 150 may have a first length different from a
second length of second ones of the panels 150. Further combinations are
possible.

[0031] As shown particularly in FIG. 6, some of the panels 150 may include
panels 151 extruded with a profile including one or more projections configured for

selected purposes. For example, and as shown in FIG. 4 one or more, which may
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be two, of the panels 151 may be extruded with longitudinal rails 170 or flanges to
be coupled to a chassis 122 of the wheeled suspension 120, for example by
fasteners or welds, for mounting the container 110 to the wheeled suspension
120. In such case, the profiles, include the two profiles, may be configured in such
a way that the mounting rails 170 or flanges are positioned and shaped in such a
way that is generally symmetrical relative to a vertical plane extending
longitudinally and intersecting a center of the circular cross-section of the
container 110, as shown particularly in FIG. 4. Such mounting rails 170 may also
be configured, sized, and shaped to provide structural strength to the container
110. Other projections may instead or also be included in the extrusion profile of
one or more panels 150 for any desired purpose, for example for attachment of
landing gear 124 or a fifth wheel, or hitch 126.

[0032] Where the panel 151 has a mounting rail 170, the outer skin 152, the
inner skin 154, and/or one or more of the webs 156 of the panel 151 may be
respectively formed with a greater thickness to provide additional strength and
rigidity at or about the portion of the panel 151 adjoining the rail 170, so as better
to communicate the weight of the container 110 and its contents to the rail 170
and thence to the wheeled suspension 120. The panel 151 may be formed with its
outer skin 152, inner skin 154, and/or webs 156 having respective thicknesses
which are uniformly greater relative to the corresponding thicknesses of other
ones of the panels 150 not having the rail 170. Alternatively, the panel 151 may
be formed such that the respective thicknesses of its outer skin 152 and/or inner
skin 154 are generally similar to those of neighbouring panels 150 where the
panel 151 adjoins neighbouring panels 150, i.e. at or about its tongue 158 and
groove 159, but where the respective thicknesses of its outer skin 152 and/or
inner skin 154 grow approaching the portion of the panel 151 which is adjacent to
and/or adjoins the rail 170. Similarly, the webs 156 of the panel 151 in the portion
of the panel 151 which is adjacent to and/or adjoins the rail 170 may have a
thickness which is relatively greater than a thickness of the remaining webs 156 of
the panel 151, where the thickness of such remaining webs may be substantially

similar to the webs 156 of the other panels 150 not having the rail 170. As with the
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outer skin 152 and the inner skin 154 of the panel 151, the webs 156 may grow in
thickness approaching the portion of the panel 151 which is adjacent to and/or
adjoins the rail 170.

[0033] The longitudinal panels 150 so provided, assembled, joined, and
affixed, to form the cylindrical tube of the container 110, may be configured to
function as structural members, and provide each panel 150, and the assembled
container 110 as a whole, with structural strength and rigidity both along and
transverse the longitudinal axis L of the container. As such, no further reinforcing
means may be required, such as annular bands or ribs required by conventional
cylindrical containers.

[0034] Moreover, due to the lack of any need for such additional structural
members, both the inside and the outside surfaces of the container 110 may be
made completely smooth, without or with minimal projections. With respect to the
outside surface of the container 110, this provides the container with an optimal
aerodynamic profile. With respect to the inside surface of the container 110, this
completely or maximally reduces the catching, or snagging, or other such
impediment to movement of the cargo within the container 110 along the inside
surface, thereby facilitating loading and unloading of cargo from the container 110.
[0035] Depending upon the intended use of the container 110, the
particular configuration of the panels provides yet further advantages.

[0036] For example, when the trailer 100 is configured as a tanker trailer for
liquefied loads, dry bulk cargo, or gases, the outside skin 152 of the panels 150
may provide protection against impact or puncture from a collision or other blow
coming from outside of the container 110. In such case, the blow may cause a
rupture in the outer skin 152 of a panel 150, but nevertheless the inner skin 154
may remain intact and its structural integrity unaffected or minimally affected by
the presence of the rupture in the outer skin 152.

[0037] A similar advantage may be realized when the trailer 100 is
configured for the transport of waste, such as municipal or industrial garbage. One
issue related to the transport of such waste is that it typically exudes leachate,

being liquid which has passed through or about the solid waste and which has
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extracted soluble or suspended solids. It is desirable to avoid the release of
leachate in an uncontrolled manner, as it is regarded to be an environmental
hazard. It is desirable, therefore, to ensure that it is not released during transport.
Municipal or industrial waste typically includes hard objects, however, which may
puncture a surface of a container upon impact. In such case, the present
cylindrical container 110, by virtue of the panels 150 having both an inner skin 154
and an outer skin 152, may provide a means of prevention of discharge of
leachate, inasmuch as the release of any leachate following puncture of the inner
skin 154, for example by impact with hard objects contained in the waste, may be
contained by the outer skin 152. Moreover, the webs 156 of the panel 150 may
provide one or more channels which limit movement of the leachate.

[0038] The cylindrical trailer 100 described above has longitudinal extruded
panels 150 which are assembled, joined, and affixed to form the cylindrical tube
container 110 of the trailer 100. Other alternative configurations are possible.
[0039] For example, another cylindrical trailer 200 is shown in FIG's 7 to 9.
Similar to trailer 100, trailer 200 trailer has a container 210 mounted on and
supported by a wheeled suspension 220. The container has a generally cylindrical
shape, having a corresponding length along a longitudinal axis L™ of the container,
and a generally circular cross-section characterized by a traverse width or
diameter. The container 210 has a front end 230 and an rear end 240 oppositely
disposed along the longitudinal axis of the container, and these may be
configured in any desired manner, which may depend at least in part on an
intended function of the trailer. For example, the cylindrical trailer 200 may be
configured as a tanker trailer, where the front end 230 and rear end 240 include a
front wall 235 and an end wall (not shown), respectively. Alternatively, the rear
end 240 may include a rear opening 243 for loading and unloading cargo, and the
container 210 may have a tailgate 247 for closing the rear opening 243 as
described above. As with trailer 100, trailer 200 may be configured as a tipper
trailer.

[0040] In contrast to trailer 100, cylindrical trailer 200 may be formed of

extruded panels, but which are instead annular extruded panels 250 (only five of



10

15

20

25

30

CA 03039566 2019-04-05

WO 2018/112618 PCT/CA2017/051538

which are identified in each of FIG's 7 to 9, to avoid obscuring the drawings,
though it will be understood that such reference intends to encompass all of the
panels 250 included in the container 210). As shown in FIG. 10, such extruded
panels may similarly have an outer skin 252, an inner skin 254, webs 256 bridging
the outer skins 252 and inner skins 254, and tongue 258 and groove 259 at
opposite edges of the panel. The cross-section may be flat, however, as opposed
to curved. Instead, as shown in FIG’s 7 to 9, the panel 250 may be curved along
its length, and thus may describe an arc having an arc radius. In this way, one of
more such curved panels 250 may be joined end-to-end to provide an annular
panel 250, and the channels formed by the inner skins 254 and outer skins 252
and the bridging webs 256 may also form annuli. A plurality of such annular
assembled panels 250 may be assembled and joined at abutting edges 260, by
mating of corresponding and abutting grooves 259 and tongues 258, and affixed,
which may also be by fasteners or welds, to form the cylindrical tube of the
container 210. The panels may be formed of any desired and suitable material,
which may be metal, such as steel or aluminum, and may have any suitable
dimensions and configurations, including those or ones similar to those described
above in connection with longitudinal panel 150.

[0041] The annular, curved extruded panels 250 may be made by providing
flat, extruded panels of the desired cross-section, as described and shown in FIG.
10, and then bending the panels to have the desired curved shape and radius.
This may be done using the method described in United States Patent No.
6,688,673, the entirety of the contents of which are incorporated herein by
reference. In particular, each annular panel 250 may be formed from a single flat,
extruded panel bent into a complete annulus, with the ends of the bent single
panel joined, for example by fasteners or welds, to form a continuous annulus.
Alternatively, each annular panel 250 may be formed from a plurality of curved
panels joined at abutting ends, by fasteners or welds, the curved panels having a
common radius of curvature, such that when they are all joined together they form

the annular panel 250 as described.
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[0042] With reference to FIG. 9, the cylindrical container 210 constructed of
annular panels 250 may be provided with one or more longitudinal rails 270
affixed to the container 210, for example by fasteners or welds, for mounting of
the container 210 to the chassis of a wheeled suspension 220, or for the
attachment of other components such as landing gear 224 or hitch 226. The rails
270 may also provide structure to the container 210. The rails 270 may be
provided with one or more structural flanges 275, which may be at or near the
front end of the container, as shown in FIG. 11.

[0043] While the above description relates to a cylindrical trailer, the same
principles are applicable to a cylindrical container mounted to a unitary chassis
with a truck, as is done in a tanker truck, or alternatively as a tanker railcar. The
size and configuration of the cylindrical container may be selected for mounting on
the chassis of a tanker truck or tanker railcar, as appropriate.

[0044] With reference to FIG’'s 5 & 6, the container 110 of FIG’s 1 to 3 may
include a plurality of longitudinal channels 180 formed in the wall of the container
110, in particular formed by the inner skin 154, outer skin 152, and webs 156 of
the extruded panels 150. Such longitudinal channels 180 may extend a part or an
entirety of the length of the container 110. For at least one of the channels 180,
the container 110 may have an inlet (not shown) at one end of the channel 180
and an outlet (not shown) at an opposite end of the channel 180. The channel 180
may be used to carry fluid fed into the inlet and drained from the outlet. A number
of the channels 180 may be so configured. A feed manifold (not shown) may be
coupled to the inlets, either by direct, rigid couplings or pipes, or by a
corresponding number of flexible hoses. The trailer 100 may have a fluid supply
apparatus (not shown), which may include a pump (not shown) to pump fluid to
the inlet manifold and from there to the channels. A return manifold (not shown)
may be coupled to the channel outlets, either by direct, rigid couplings or pipes
(not shown), or by a corresponding number of flexible hoses, to return spent fluid
to the fluid supply apparatus.

[0045] The fluid supply apparatus may include a fluid heating device (not

shown) to heat the fluid. In this way, heated fluid may be pumped into the wall of
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the container 110 to warm the container wall, and circulate back to the fluid
heating device to be reheated. Such a configuration may be useful when the
container forms part of a truck, trailer, or railcar used in a cold climate, and it is
desired to prevent or reduce freezing or sticking of the contents of the container to
an inside surface of the container due to the cold temperatures. Similarly, the fluid
supply apparatus may include a fluid cooling device (not shown) to cool the fluid.
In this way, cooled fluid may be pumped into the container walls channels to cool
the container wall, and circulate back to the fluid cooling device to be re-cooled. In
this way the fluid supply apparatus may be used to cool the contents of the
container. The fluid heating device or fluid cooling device may include a pump to
pump the fluid through the channels and supply pipes, hoses, and/or manifold,
and may be connected to be powered by an engine of a truck to which the trailer
is hitched, or the container is mounted, or a locomotive for pulling a railcar.

[0046] The fluid supply apparatus with fluid heating device may be
substantially similar to the teaching of United States Patent No. 8,662,405, the
entirety of which is incorporated herein by reference, and for example may include
the feed manifold, hot fluid source, valves, pipes, return manifold, and return pipe
disclosed therein. Similarly, the channel inlets and outlets may include holes and
plugs for feeding and emptying the fluid. The teachings of United States Patent
No. 8,662,405 may be adapted to provide a cooled liquid, instead of a heated
liquid, for a container adapted to cool its contents, as described above.

[0047] Alternatively, the channels formed in the container wall may be filled
with insulation. The channels may also be used to run electrical or plumbing lines
along the length of the container, and may be configured with plastic liners, with
appropriate inlets and outlets for passage of the electrical or plumbing lines into or
out of the channels.

[0048] As discussed above, where the container 110, 210 is provided with a
tailgate 147, 247, numerous constructions and configurations are possible in order
to achieve various advantages.

[0049] For example, as shown in FIG’s 12 to 14, container 210 may have a

compound tailgate 300 which is openable both upwardly and laterally to one side.
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The compound tailgate 300 may include a frame 305 hingedly mounted, which
may be by hinges 310, at or near an upper edge of the rear opening 243 of
container 210. A door 315 of the tailgate 300 may be hingedly mounted to the
frame 305 at a lateral side edge of the frame 305, which may be by hinges 320. In
this way, the compound tailgate 300 may be openable hingedly upwardly by
rotation about hinges 310, in which case the frame 305 and door 315 may move
together as a unit, as shown in FIG. 14. Alternatively, the door 315 may be
openable hingedly laterally, to one side, by rotation of the door 315 about hinges
320 while the frame 305 remains stationary, as shown in FIG. 13. The tailgate 300
may have a first locking mechanism 325 to clamp or otherwise to maintain the
frame 305 closed and stationary relative to the container 210, and a separate
second locking mechanism 330 to clamp or otherwise to maintain the door 315
closed and stationary relative to the frame 305. The container 210 so configured
with the compound tailgate 300 may thus be useful for a tipper trailer when the
first locking mechanism 325 is disengaged thus allowing the tailgate 300 to swing
upwardly in the fashion of a tipper trailer, and otherwise to enable sideways
opening of the door 315 when the second locking mechanism 330 is disengaged
to enable loading of material into the container 210 through the rear opening 243.
Although the compound tailgate 300 is shown in use with container 210 having
annular panels 250, it may also be configured for use with the container 110
formed of longitudinal panels 150.

[0050] Another compound tailgate 350 is shown in FIG's 15 to 17, which is
also openable both upwardly and laterally to one side. The compound tailgate 350
may include a frame 355 hingedly mounted, which may be by hinges 360, at or
near an upper edge of the rear opening 143 of container 110. Two opposing doors
365 of the tailgate 350 may each be hingedly mounted to the frame 355 at
opposite lateral side edges of the frame 355, which may be by hinges 370. In this
way, the compound tailgate 350 may be openable hingedly upwardly by rotation
about hinges 360, in which case the frame 355 and doors 365 may move together
as a unit, as shown in FIG. 17. Alternatively, the doors 365 may each be openable

hingedly laterally, to one side, by rotation of the door 365 about hinges 370 while
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the frame 355 remains stationary, as shown in FIG. 16. The tailgate 350 may have
a first locking mechanism 375 to clamp or otherwise to maintain the frame 355
closed and stationary relative to the container 110, and for each door 365 a
separate second locking mechanism 380 to clamp or otherwise to maintain the
door 365 closed and stationary relative to the frame 355. The container 110 so
configured with the compound tailgate 350 may thus be useful for a tipper trailer
when the first locking mechanism 375 is disengaged thus allowing the tailgate 350
to swing upwardly in the fashion of a tipper trailer, and otherwise to enable
sideways opening of each door 365 when the corresponding second locking
mechanism 380 is disengaged to enable loading of material into the container 110
through the rear opening 143. Although the compound tailgate 350 is shown in
use with container 110 having longitudinal panels 150, it may also be configured
for use with the container 210 formed of annular panels 250.

[0051] The frame 305, 355 and/or or doors 315, 365 may have any desired
construction and configuration. For example, either or both of the frame 305, 355
and/or or doors 315, 365 may each be formed in part of a plurality of extruded
panels, which may be formed of metal, which may be of steel or aluminum,
assembled together in tongue-and-groove fashion, and joined with fasteners or
welds.

[0052] As noted above, the container 110, 210 may have a front wall 135,
235, for which a number of advantageous configurations are possible, including
without limitations those shown in FIG's 18 to 20. For example, the front wall 135,
235 may be formed so as to be generally conical in shape, as shown in FIG. 18,
or instead with separate sloped sections as shown in FIG's 19 and 20. The front
wall 135, 235 may be formed with a smooth continuous surface, as shown in
FIG’s 18 and 19, or with a ridged surface, as shown in FIG. 20. The front wall 135,
235 may have a single sheet of material, such as sheet metal, formed into the
desired shape, or may instead be formed of a plurality of panels, which may be
extruded panels, and assembled and fastened, cemented, or welded into the
desired shape. In any event, an opening may be provided at a forward apex 505

of the front wall 135, 235, or elsewhere, to function as an access port or a vent for
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the release of air pressure developed by the loading of cargo into the rear opening
143, 243 of the container 110, 210. For example, the front wall 135, 235 may have
a fixed vent 510 including a plate with numerous small openings. The front wall
135, 235 may alternatively have a port door 515 having a plate mounted via
hinges 520 to the front wall 135, 235 and hingedly openable to expose an access
port, with a locking mechanism 525 selectively to maintain the port door 515
closed. The port door 515 may also have numerous small openings so as to
function as a vent when closed. Further alternatively, the front wall 135, 235 may
have a port door 530 without vent openings, and retained in retaining grooves 535
and slidably removable to expose a port. Other configurations are possible.

[0053] Further configurations and components are possible. For example,
the trailer 100, 200 may include a shield 400 which shields at least a part of the
wheeled suspension 120, 220 from road contaminants, and to improve
aerodynamics of the trailer 100, 200. The trailer 100, 200 may be provided near its
front end 130, 230 with fenders 410 (shown in FIG’s 7 to 9), or these may be
omitted if a towing truck has fenders. In the latter case, the trailer 100, 200 may
have an extended rod 420 which extends outwardly from the center of the
container 110, 220, and a light or reflector (not shown) may be mounted at
respective ends of the extended rods 420 as appropriate if required by location
regulations. The container 110, 210 may be provided with additional reinforcing
panels 430, if desirable or required, where the container 110, 210 is mounted to
the wheeled suspension 120, 220.

[0054] The truck, trailer, or railcar may be used with a compactor, for
example to compact municipal or industrial waste in the container as it is loaded.
While the use of conventional rectangular, box-shaped containers to receive,
compact, and transport waste is well-known and widespread, the use of cylindrical
containers for this purpose is unknown for the reasons given above, namely that
cylindrical containers of conventional construction which are sufficiently rigid to
withstand the force of compaction are too heavy for economical use for waste
transport. The presently-disclosed cylindrical trailers, formed of extruded panels,

solve this problem. Moreover, such cylindrical trailers possess a material advance
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over conventional rectangular trailers for use in waste transport specifically in
relation to the process of compaction. One problem routinely experienced during
compaction of waste in rectangular trailers is that the waste often develops
outward pressure in all directions, including against the inward faces of the
sidewalls of the container, resulting in outward bulging or bowing of the sidewalls.
As a result, the sidewalls must typically be constructed to withstand greater
pressure, leading to increase materials requirements, container weight, and cost.
With a cylindrical container, however, this outward force is evenly distributed
about the circumference of the circular cross-section of the container thereby
avoiding such problematic bulging and moreover avoiding enabling lighter
construction. Another problem experienced in the use of rectangular containers for
compaction and transport of waste is that it is common for waste to be pressed
into and stuck in the corners formed by the rectangular shape of the box.
Additional time and effort, or extra measures, are often required to remove this
stuck waste when the trailer is tipped for removal of the waste. The presently
disclosed cylindrical trailer lacks such corners, however, and thus removal of
waste by tipping or otherwise is facilitated.

[0055] A cylindrical container for a truck, trailer, or railcar as described
herein has numerous further advantages. It may be made smooth inside and
outside, with optimal aerodynamics. Compared to traditional tanker containers it
may also have reduced weight. Both of these advantages may result in better fuel
economy. The extruded panels, having inner and outer skins, may provide impact
protection from without, and as well content retention protection from within, in the
event of puncturing impacts. It may be straightforward and cost-effective to
provide linear items, such as rails for mounting to the chassis, or for mounting
landing gear or a hitch, by including them in the extrusion profile of one or more of
the panels.

[0056] The following are non-limiting examples of containers according to
the disclosure herein.

[0057] Example 1. A cylindrical cargo container comprising a plurality of

extruded panels having a common curved shape characterized by a curvature,
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wherein adjacent pairs of the panels are joined at respective abutting edges, and
the joined panels form a cylindrical tube.

[0058] Example 2. The cylindrical cargo container according to Example 1,
wherein for at least one of the extruded panels an extrusion axis of the panel is
parallel to a longitudinal axis of the cylindrical tube, and a cross-section profile of
the panel perpendicular to the extrusion axis has the curved shape.

[0059] Example 3. The cylindrical cargo container according to Example 1,
wherein for each one of the extruded panels an extrusion axis of the panel is
parallel to a longitudinal axis of the cylindrical tube, and a cross-section of the
panel perpendicular to the extrusion axis has the curved shape.

[0060] Example 4. The cylindrical cargo container according to Example 3,
wherein each extruded panel is formed by extrusion with an extrusion profile being
the cross-section having the curved shape.

[0061] Example 5. The cylindrical cargo container according to Example 3,
wherein each extruded panel is formed by extrusion with an extrusion profile
lacking the curved shape, and is bent to provide the extruded panel having the
cross-section having the curved shape.

[0062] Example 6. The cylindrical cargo container according to any one of
Examples 3 to 5, wherein the curved shape of each of the extruded panels has a
common arc length.

[0063] Example 7. The cylindrical cargo container according to any one of
Examples 3 to 5, wherein the curved shape of at least a first one of the extruded
panels has a first arc length different from a second arc length of the curved
shape of at least a second one of the extruded panels.

[0064] Example 8. The cylindrical cargo container according to any one of
Examples 3 to 7, wherein each one of the extruded panels has a common
longitudinal length.

[0065] Example 9. The cylindrical cargo container according to any one of
Examples 3 to 7, wherein at least a first one of the extruded panels has a first
longitudinal length different from a second longitudinal length of at least a second

one of the extruded panels.
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[0066] Example 10. The cylindrical cargo container according to any one of
Examples 1 to 9, wherein at least one of the panels comprises an extruded
projection configured for coupling to a support.

[0067] Example 11. The cylindrical cargo container according to Example
10, wherein the extruded projection comprises a rail integral with and extending
along a length of the at least one panel and configured for mounting to the
support.

[0068] Example 12. The cylindrical cargo container according to any one of
Examples 1 to 9, wherein each of two of the panels comprises an extruded
projection configured for coupling to a support, the extrusion projection comprising
a rail integral with and extending along at least a part of a length of the panel and
configured for mounting to the support, wherein the two panels are relatively
positioned to form the cylindrical tube such that the corresponding rails are
symmetrically positioned relative to a transverse center of the container.

[0069] Example 13. The cylindrical cargo container according to any one of
Examples 6 to 12, wherein the support comprises landing gear, a fifth wheel, or a
hitch.

[0070] Example 14. The cylindrical cargo container according to Example 1,
wherein for at least one of the extruded panels an extrusion axis of the panel is
perpendicular to a longitudinal axis of the cylindrical tube, and a cross-section of
the panel perpendicular to the longitudinal axis has the curved shape.

[0071] Example 15. The cylindrical cargo container according to Example
14, wherein for each one of the extruded panels an extrusion axis of the panel is
perpendicular to a longitudinal axis of the cylindrical tube, and a cross-section of
the panel perpendicular to the longitudinal axis has the curved shape.

[0072] Example 16. The cylindrical cargo container according to Example
15, wherein each panel is formed by extrusion lacking the curved shape, and is
bent to provide the panel having the cross-section having the curved shape.

[0073] Example 17. The cylindrical cargo container according to any one of
Examples 1 to 16, wherein the adjacent pairs of the panels are joined at the

respective abutting edges in a tongue-and-groove joint, wherein a tongue
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provided at the abutting edge of one of the panels is mated in a groove provided
at the abutting edge of the other one of the panels.

[0074] Example 18. The cylindrical cargo container according to any one of
Examples 1 to 17, wherein adjacent panels are joined at the respective abutting
edges using fasteners or welds.

[0075] Example 19. The cylindrical cargo container according to any one of
Examples 1 to 18, wherein the panels are formed of aluminum.

[0076] Example 20. The cylindrical cargo container according to any one of
Examples 1 to 19, wherein each panel comprises an inner skin and an outer skin
sandwiching a plurality of webs bridging a space between the inner skin and the
outer skin.

[0077] Example 21. The cylindrical cargo container according to Example
20, wherein the outer skin has a thickness of at least 1 mm, the inner skin has a
thickness of at least 2 mm, the webs each have a thickness of at least 1 mm, the
outer skin and the inner skin are spaced by a gap of at least 30 mm, and the webs
are spaced by a gap of at least 15 mm.

[0078] Example 22. The cylindrical cargo container according to Example
20, wherein the outer skin has a thickness of about 2.5 mm, the inner skin has a
thickness of about 3.5 mm, the webs each have a thickness of about 2.5 mm, the
outer skin and the inner skin are spaced by a gap of about 38 mm, and the webs
are spaced by a gap of about 25 mm.

[0079] Example 23. The cylindrical cargo container according to Example
20, wherein the outer skin has a thickness of from 2 mm to 3 mm, the inner skin
has a thickness of from 3 mm to 4 mm, the webs each have a thickness of from 2
mm to 3 mm, the outer skin and the inner skin are spaced by a gap of from 35 mm
to 40 mm, and the webs are spaced by a gap of from 20 mm to 30 mm.

[0080] Example 24. The cylindrical cargo container according to any one of
Examples 20 to 23, wherein for at least one of the panels, the outer skin, the inner
skin, and the webs form a channel.

[0081] Example 25. The cylindrical cargo container according to Example

24, wherein the channel is configured to contain or to transport fluid.
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[0082] Example 26. The cylindrical cargo container according to Example
25, wherein the fluid is leachate when the cargo comprises waste.

[0083] Example 27. The cylindrical cargo container according to Example
24, wherein the channel is configured to contain insulation.

[0084] Example 28. The cylindrical cargo container according to Example
24, wherein the channel is configured to house electrical or plumbing lines.

[0085] Example 29. The cylindrical cargo container according to Example
28, wherein the channel contains a plastic liner comprising at least one of an inlet
and an outlet for passage of the electrical or plumbing lines.

[0086] Example 30. The cylindrical cargo container according to any one of
Examples 20 to 29 when dependent on any one of Examples 10 to 13, wherein,
for the at least one of the panels comprising the extruded projection, at least one
of the outer skin, the inner skin, or at least one of the webs, has a thickness, at or
about a portion of the panel adjoining the extruded projection, greater than a
thickness of the outer skin, the inner skin, or at least one other one of the webs,
other than at or about the portion.

[0087] Example 31. The cylindrical cargo container according to any one of
Examples 20 to 29 when dependent on any one of Examples 10 to 13, wherein,
for the at least one of the panels comprising the extruded projection, respective
thicknesses of the outer skin, the inner skin, and the webs, are greater than
respective thicknesses of the outer skin, the inner skin, and the webs of the
panels different from the at least one of the panels comprising the extruded
projection.

[0088] Example 32. The cylindrical cargo container according to any one of
Examples 1 to 31 having a front wall and an end wall enclosing the container.
[0089] Example 33. The cylindrical cargo container according to any one of
Examples 1 to 31 having a front wall and a rear opening for passage of the cargo,
and a tailgate hingedly mounted at or adjacent a perimeter of the rear opening
closeable to retain the cargo in the container and openable to permit passage of

the cargo through the rear opening.

20



10

15

20

25

CA 03039566 2019-04-05

WO 2018/112618 PCT/CA2017/051538

[0090] Example 34. The cylindrical cargo container according to Example
33, wherein the tailgate comprises a compound tailgate openable both upwardly
and laterally to one side, the compound tailgate comprising a frame hingedly
mounted at or near an upper edge of the rear opening of the container, and a door
hingedly mounted to the frame at a lateral side edge of the frame.

[0091] Example 35. The cylindrical cargo container according to Example
33, wherein the tailgate comprises a compound tailgate comprising a frame
hingedly mounted by first hinges at or near an upper edge of the rear opening of
the container, and a door hingedly mounted by second hinges to the frame at a
lateral side edge of the frame, wherein the compound tailgate is openable
hingedly upwardly by rotation about the first hinges wherein the frame and door
move together as a unit, and the door is openable hingedly laterally to one side by
rotation of the door about the second hinges while the frame remains stationary.
[0092] Example 36. The cylindrical cargo container according to Example
35, wherein the tailgate further comprises a first locking mechanism selectively to
maintain the frame closed and stationary relative to the container, and a second
locking mechanism, different from the first locking mechanism, selectively to
maintain the door closed and stationary relative to the frame.

[0093] Example 37. The cylindrical cargo container according to Example
35 or 36, wherein the door is a first door, and the lateral side edge of the frame is
a first lateral side edge of the frame, the tailgate further comprising a second door
hingedly mounted by third hinges to the frame at a second lateral side edge of the
frame transversely opposite the first lateral side edge of the frame, wherein the
second door is openable hingedly laterally to one side by rotation of the second
door about the third hinges while the frame remains stationary.

[0094] Example 38. The cylindrical cargo container according to Example
37, wherein the tailgate further comprises a third locking mechanism different from
the first locking mechanism, selectively to maintain the second door closed and

stationary relative to the frame.
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[0095] Example 39. The cylindrical cargo container according to any one of
Examples 32 to 38, wherein the front wall comprises an access port or vent at a
forward apex of the front wall.

[0096] Example 40. The cylindrical cargo container according to any one of
Example 39, wherein the access port or vent comprises a port door having a plate
mounted to the front wall and openable to expose an opening.

[0097] Example 41. The cylindrical cargo container according to Example
40, wherein the port door comprises a plurality of vent openings.

[0098] Example 42. The cylindrical cargo container according to any one of
Examples 1 to 41 substantially free from reinforcing annular bands or ribs.

[0099] Example 43. The cylindrical cargo container according to any one of
Examples 1 to 42, wherein an inside surface of the cylindrical cargo container is
free from projections.

[00100] Example 44. A trailer comprising the cylindrical cargo container
according to any one of Examples 1 to 43 mounted to a chassis supported by a
wheeled suspension.

[00101] Example 45. The trailer according to Example 44 comprising a
shield mounted at an underside of the container adjacent the wheeled suspension
to shield at least a part of the wheeled suspension.

[00102] Example 46. A railcar comprising the cylindrical cargo container
according to any one of Examples 1 to 43 mounted to a chassis supported by a
wheeled suspension.

[00103] Example 47. An extruded panel for construction of a cylindrical
cargo container, wherein a cross-section of the panel perpendicular to an

extrusion axis of the panel has a curved shape.

[00104] Example 48. The extruded panel according to Example 47 formed
by extrusion with an extrusion profile being the cross-section having the curved
shape.

[00105] Example 49. The extruded panel according to Example 47 formed

by extrusion with an extrusion profile lacking the curved shape, and bent to

provide the extruded panel having the cross-section having the curved shape.
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[00106] Example 50. The extruded panel according to any one of Examples
47 to 49 comprising a tongue provided at a first edge of the panels and a groove
at an second edge of the panel opposite the first edge.

[00107] Example 51. The extruded panel according to any one of Examples
47 to 50 formed of aluminum.

[00108] Example 52. The extruded panel according to any one of Examples
47 to 51 comprising an inner skin and an outer skin sandwiching a plurality of
webs bridging a space between the inner skin and the outer skin.

[00109] Example 53. The extruded panel according to Example 52, wherein
the outer skin has a thickness of at least 1 mm, the inner skin has a thickness of
at least 2 mm, the webs each have a thickness of at least 1 mm, the outer skin
and the inner skin are spaced by a gap of at least 30 mm, and the webs are
spaced by a gap of at least 15 mm.

[00110] Example 54. The extruded panel according to Example 52, wherein
the outer skin has a thickness of about 2.5 mm, the inner skin has a thickness of
about 3.5 mm, the webs each have a thickness of about 2.5 mm, the outer skin
and the inner skin are spaced by a gap of about 38 mm, and the webs are spaced
by a gap of about 25 mm.

[00111] Example 55. The extruded panel according to Example 52, wherein
the outer skin has a thickness of from 2 mm to 3 mm, the inner skin has a
thickness of from 3 mm to 4 mm, the webs each have a thickness of from 2 mm to
3 mm, the outer skin and the inner skin are spaced by a gap of from 35 mm to 40
mm, and the webs are spaced by a gap of 20 mm to 30 mm.

[00112] Example 56. The extruded panel according to any one of Examples
52 to 55, wherein the outer skin, the inner skin, and the webs form a channel.
[00113] Example 57. The extruded panel according to Example 56, wherein
the channel is configured to contain or to transport fluid.

[00114] Example 58. The extruded panel according to Example 56, wherein
the channel is configured to contain insulation.

[00115] Example 59. The extruded panel according to Example 56, wherein

the channel is configured to house electrical or plumbing lines.
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[00116] Example 60. The extruded panel according to Example 59, wherein
the channel contains a plastic liner comprising at least one of an inlet and an
outlet for passage of the electrical or plumbing lines.

[00117] Example 61. The extruded panel according to any one of Examples
47 to 60 comprising a rail integral with and extending along a length of the panel
and configured for mounting to a support.

[00118] Example 62. The extruded panel according to Example 61, wherein
the support comprises landing gear, a fifth wheel, or a hitch.

[00119] Example 63. The extruded panel according to Example 61 or 62
when dependent on any one of Examples 52 to 60, wherein at least one of the
outer skin, the inner skin, or at least one of the webs, has a thickness, at or about
a portion of the panel adjoining the extruded projection, greater than a thickness
of the outer skin, the inner skin, or at least one other one of the webs, other than
at or about the portion.

[00120] In the preceding description, for purposes of explanation, numerous
details are set forth in order to provide a thorough understanding of the
embodiments. However, it will be apparent to one skilled in the art that these
specific details are not required. In particular, it will be appreciated that the various
additional features shown in the drawings are generally optional unless
specifically identified herein as required. The above-described embodiments are
intended to be examples only. Alterations, modifications and variations can be
effected to the particular embodiments by those of skill in the art. The scope of the
claims should not be limited by the particular embodiments set forth herein, but

should be construed in a manner consistent with the specification as a whole.
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WHAT IS CLAIMED IS:

1. A cylindrical cargo container comprising a plurality of extruded panels having a
common curved shape characterized by a curvature, wherein adjacent pairs of the panels are
joined at respective abutting longitudinal edges, and the joined panels form a cylindrical tube,
wherein for at least one of the extruded panels an extrusion axis of the panel is parallel to a
longitudinal axis of the cylindrical tube, a cross-sectional profile of the panel perpendicular to
the extrusion axis has the curved shape, and the cross-sectional profile defines an inner skin
of the panel and an outer skin of the panel sandwiching a plurality of webs of the panel bridging
a space between the inner skin and the outer skin.

2. The cylindrical cargo container according to claim 1, wherein for each one of the
extruded panels an extrusion axis of the panel is parallel to the longitudinal axis of the
cylindrical tube, and a cross-section of the panel perpendicular to the extrusion axis has the
curved shape, and the cross-sectional profile defines an inner skin of the panel and an outer
skin of the panel sandwiching a plurality of webs of the panel bridging a space between the

inner skin and the outer skin.

3. The cylindrical cargo container according to claim 2, wherein each extruded panel is

formed by extrusion with an extrusion profile being the cross-section having the curved shape.

4. The cylindrical cargo container according to claim 2, wherein each extruded panel is
formed by extrusion with an extrusion profile lacking the curved shape, and is bent to provide

the extruded panel having the cross-section having the curved shape.

5. The cylindrical cargo container according to any one of claims 2 to 4, wherein the

curved shape of each of the extruded panels has a common arc length.

6. The cylindrical cargo container according to any one of claims 2 to 4, wherein the
curved shape of at least a first one of the extruded panels has a first arc length different from

a second arc length of the curved shape of at least a second one of the extruded panels.
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7. The cylindrical cargo container according to any one of claims 2 to 6, wherein each one

of the extruded panels has a common longitudinal length.

8. The cylindrical cargo container according to claim 7, wherein the common longitudinal

length is substantially an entire length of the container.

9. The cylindrical cargo container according to any one of claims 2 to 6, wherein at least
a first one of the extruded panels has a first longitudinal length different from a second

longitudinal length of at least a second one of the extruded panels.

10. The cylindrical cargo container according to any one of claims 1 to 9, wherein at least

one of the panels comprises an extruded projection configured for coupling to a support.

11. The cylindrical cargo container according to claim 10, wherein the extruded projection
comprises a rail integral with and extending along a length of the at least one panel and
configured for mounting to the support.

12. The cylindrical cargo container according to any one of claims 1 to 9, wherein each of
two of the panels comprises an extruded projection configured for coupling to a support, the
extrusion projection comprising a rail integral with and extending along at least a part of a
length of the panel and configured for mounting to the support, wherein the two panels are
relatively positioned to form the cylindrical tube such that the corresponding rails are
symmetrically positioned relative to a transverse center of the container.

13. The cylindrical cargo container according to any one of claims 5 to 12, wherein the
support comprises landing gear, a fifth wheel, or a hitch.

14. The cylindrical cargo container according to any one of claims 10 to 13 when dependent
on claim 2, wherein, for the at least one of the panels comprising the extruded projection, at
least one of the outer skin, the inner skin, or at least one of the webs, has a thickness, at or
about a portion of the panel adjoining the extruded projection, greater than a thickness of the
outer skin, the inner skin, or at least one other one of the webs, other than at or about the

portion.
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15. The cylindrical cargo container according to any one of claims 10 to 13 when dependent
on claim 2, wherein, for the at least one of the panels comprising the extruded projection,
respective thicknesses of the outer skin, the inner skin, and the webs, are greater than
respective thicknesses of the outer skin, the inner skin, and the webs of the panels different

from the at least one of the panels comprising the extruded projection.

16. The cylindrical cargo container according to any one of claims 1 to 15, wherein the
adjacent pairs of the panels are joined at the respective abutting longitudinal edges in a tongue-
and-groove joint, wherein a tongue provided at the abutting longitudinal edge of one of the
panels is mated in a groove provided at the abutting longitudinal edge of the other one of the

panels.

17. The cylindrical cargo container according to any one of claims 1 to 16, wherein adjacent

panels are joined at the respective abutting longitudinal edges using fasteners or welds.

18. The cylindrical cargo container according to any one of claims 1 to 17, wherein the

panels are formed of aluminum.

19. The cylindrical cargo container according to any one of claims 1 to 18, wherein the
outer skin has a thickness of at least 1 mm, the inner skin has a thickness of at least 2 mm,
the webs each have a thickness of at least 1 mm, the outer skin and the inner skin are spaced

by a gap of at least 30 mm, and the webs are spaced by a gap of at least 15 mm.

20. The cylindrical cargo container according to any one of claims 1 to 18, wherein the
outer skin has a thickness of about 2.5 mm, the inner skin has a thickness of about 3.5 mm,
the webs each have a thickness of about 2.5 mm, the outer skin and the inner skin are spaced

by a gap of about 38 mm, and the webs are spaced by a gap of about 25 mm.

21. The cylindrical cargo container according to any one of claims 1 to 18, wherein the
outer skin has a thickness of from 2 mm to 3 mm, the inner skin has a thickness of from 3 mm

to 4 mm, the webs each have a thickness of from 2 mm to 3 mm, the outer skin and the inner
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skin are spaced by a gap of from 35 mm to 40 mm, and the webs are spaced by a gap of from

20 mm to 30 mm.

22. The cylindrical cargo container according to any one of claims 1 to 21, wherein for at

least one of the panels, the outer skin, the inner skin, and the webs form a channel.

23. The cylindrical cargo container according to claim 22, wherein the channel is configured

to contain or to transport fluid.

24. The cylindrical cargo container according to claim 23, wherein the fluid is leachate when

the cargo comprises waste.

25. The cylindrical cargo container according to claim 22, wherein the channel is configured

to contain insulation.

26. The cylindrical cargo container according to claim 22, wherein the channel is configured

to house electrical or plumbing lines.

27. The cylindrical cargo container according to claim 26, wherein the channel contains a
plastic liner comprising at least one of an inlet and an outlet for passage of the electrical or

plumbing lines.

28. The cylindrical cargo container according to any one of claims 1 to 27 having a front

wall and an end wall enclosing the container.

29. The cylindrical cargo container according to any one of claims 1 to 27 having a front
wall and a rear opening for passage of the cargo, and a tailgate hingedly mounted at or
adjacent a perimeter of the rear opening closeable to retain the cargo in the container and
openable to permit passage of the cargo through the rear opening.

30. The cylindrical cargo container according to claim 29, wherein the tailgate comprises a

compound tailgate openable both upwardly and laterally to one side, the compound tailgate
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comprising a frame hingedly mounted at or near an upper edge of the rear opening of the

container, and a door hingedly mounted to the frame at a lateral side edge of the frame.

31. The cylindrical cargo container according to claim 29, wherein the tailgate comprises a
compound tailgate comprising a frame hingedly mounted by first hinges at or near an upper
edge of the rear opening of the container, and a door hingedly mounted by second hinges to
the frame at a lateral side edge of the frame, wherein the compound tailgate is openable
hingedly upwardly by rotation about the first hinges wherein the frame and door move together
as a unit, and the door is openable hingedly laterally to one side by rotation of the door about
the second hinges while the frame remains stationary.

32. The cylindrical cargo container according to claim 31, wherein the tailgate further
comprises a first locking mechanism selectively to maintain the frame closed and stationary
relative to the container, and a second locking mechanism, different from the first locking

mechanism, selectively to maintain the door closed and stationary relative to the frame.

33. The cylindrical cargo container according to claim 31 or 32, wherein the door is a first
door, and the lateral side edge of the frame is a first lateral side edge of the frame, the tailgate
further comprising a second door hingedly mounted by third hinges to the frame at a second
lateral side edge of the frame transversely opposite the first lateral side edge of the frame,
wherein the second door is openable hingedly laterally to one side by rotation of the second

door about the third hinges while the frame remains stationary.

34. The cylindrical cargo container according to claim 33, wherein the tailgate further
comprises a third locking mechanism different from the first locking mechanism, selectively to
maintain the second door closed and stationary relative to the frame.

35. The cylindrical cargo container according to any one of claims 28 to 34, wherein the
front wall comprises an access port or vent at a forward apex of the front wall.

36. The cylindrical cargo container according to any one of claim 35, wherein the access
port or vent comprises a port door having a plate mounted to the front wall and openable to

expose an opening.
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37. The cylindrical cargo container according to claim 36, wherein the port door comprises

a plurality of vent openings.

38. The cylindrical cargo container according to any one of claims 1 to 37 substantially free

from reinforcing annular bands or ribs.

39. The cylindrical cargo container according to any one of claims 1 to 38, wherein an

inside surface of the cylindrical tube is free from projections.

40. A trailer comprising the cylindrical cargo container according to any one of claims 1 to

39 mounted to a chassis supported by a wheeled suspension.

41. The trailer according to claim 40 comprising a shield mounted at an underside of the

container adjacent the wheeled suspension to shield at least a part of the wheeled suspension.

42. A railcar comprising the cylindrical cargo container according to any one of claims 1 to

39 mounted to a chassis supported by a wheeled suspension.

43 An extruded panel for construction of a cylindrical cargo container, the extruded panel
comprising an inner skin and an outer skin sandwiching a plurality of webs bridging a space
between the inner skin and the outer skin, wherein a cross-section of the panel perpendicular

to an extrusion axis of the panel has a curved shape.

44, The extruded panel according to claim 43 formed by extrusion with an extrusion profile

being the cross-section having the curved shape.

45, The extruded panel according to claim 43 formed by extrusion with an extrusion profile
lacking the curved shape, and bent to provide the extruded panel having the cross-section

having the curved shape.
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46. The extruded panel according to any one of claims 43 to 45 comprising a tongue
provided at a first edge of the panels and a groove at a second edge of the panel opposite the
first edge.

47. The extruded panel according to any one of claims 43 to 46 formed of aluminum.

48. The extruded panel according to any one of claims 43 to 47, wherein the outer skin has
a thickness of at least 1 mm, the inner skin has a thickness of at least 2 mm, the webs each
have a thickness of at least 1 mm, the outer skin and the inner skin are spaced by a gap of at
least 30 mm, and the webs are spaced by a gap of at least 15 mm.

49 The extruded panel according to any one of claims 43 to 47, wherein the outer skin has
a thickness of about 2.5 mm, the inner skin has a thickness of about 3.5 mm, the webs each
have a thickness of about 2.5 mm, the outer skin and the inner skin are spaced by a gap of

about 38 mm, and the webs are spaced by a gap of about 25 mm.

50. The extruded panel according to any one of claims 43 to 47, wherein the outer skin has
a thickness of from 2 mm to 3 mm, the inner skin has a thickness of from 3 mm to 4 mm, the
webs each have a thickness of from 2 mm to 3 mm, the outer skin and the inner skin are
spaced by a gap of from 35 mm to 40 mm, and the webs are spaced by a gap of 20 mm to 30

mm.

51. The extruded panel according to any one of claims 43 to 50, wherein the outer skin,

the inner skin, and the webs form a channel.

52. The extruded panel according to claim 51, wherein the channel is configured to contain

or to transport fluid.

53. The extruded panel according to claim 51, wherein the channel is configured to contain

insulation.

54. The extruded panel according to claim 51, wherein the channel is configured to house

electrical or plumbing lines.
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55. The extruded panel according to claim 54, wherein the channel contains a plastic liner

comprising at least one of an inlet and an outlet for passage of the electrical or plumbing lines.

56. The extruded panel according to any one of claims 43 to 55 comprising a rail integral

with and extending along a length of the panel and configured for mounting to a support.

57. The extruded panel according to claim 56, wherein the support comprises landing gear,

a fifth wheel, or a hitch.

58. The extruded panel according to claim 56 or 57, wherein at least one of the outer skin,
the inner skin, or at least one of the webs, has a thickness, at or about a portion of the panel
adjoining the extruded projection, greater than a thickness of the outer skin, the inner skin, or

at least one other one of the webs, other than at or about the portion.

59. The cylindrical cargo container according to any one of claims 1 to 39, wherein for at
least one of the extruded panels a longitudinal length of the panel is greater than an arc length

of the curved shape of the panel.

60. The cylindrical cargo container according to any one of claims 1 to 39, wherein for at
least one of the extruded panels a longitudinal length of the panel is at least 2x an arc length

of the curved shape of the panel.

61. The cylindrical cargo container according to any one of claims 1 to 39, wherein for at
least one of the extruded panels a longitudinal length of the panel is at least 5x an arc length

of the curved shape of the panel.

62. The cylindrical cargo container according to any one of claims 1 to 39, wherein for at
least one of the extruded panels a longitudinal length of the panel is at least 10x an arc length

of the curved shape of the panel.

32

Date Regue/Date Received 2020-04-23



63. The cylindrical cargo container according to any one of claims 1 to 39, wherein for at
least one of the extruded panels a longitudinal length of the panel is at least 20x an arc length
of the curved shape of the panel.

64. The cylindrical cargo container according to any one of claims 1 to 39, wherein for at
least one of the extruded panels a longitudinal length of the panel is at least 30x an arc length

of the curved shape of the panel.

65. The cylindrical cargo container according to any one of claims 1 to 39, wherein for each
of the extruded panels a longitudinal length of the panel is greater than an arc length of the

curved shape of the panel.

66. The cylindrical cargo container according to any one of claims 1 to 39, wherein for each
of the extruded panels a longitudinal length of the panel is at least 2x an arc length of the

curved shape of the panel.

67. The cylindrical cargo container according to any one of claims 1 to 39, wherein for each
of the extruded panels a longitudinal length of the panel is at least 5x an arc length of the

curved shape of the panel.

68. The cylindrical cargo container according to any one of claims 1 to 39, wherein for each
of the extruded panels a longitudinal length of the panel is at least 10x an arc length of the
curved shape of the panel.

69. The cylindrical cargo container according to any one of claims 1 to 39, wherein for each
of the extruded panels a longitudinal length of the panel is at least 20x an arc length of the

curved shape of the panel.

70. The cylindrical cargo container according to any one of claims 1 to 39, wherein for each
of the extruded panels a longitudinal length of the panel is at least 30x an arc length of the

curved shape of the panel.
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71. A trailer comprising the cylindrical cargo container according to any one of claims 59 to

70 mounted to a chassis supported by a wheeled suspension.

72. The trailer according to claim 71 comprising a shield mounted at an underside of the

container adjacent the wheeled suspension to shield at least a part of the wheeled suspension.

73. A railcar comprising the cylindrical cargo container according to any one of claims 59

to 70 mounted to a chassis supported by a wheeled suspension.

74. The extruded panel according to any one of claims 43 to 58, wherein a longitudinal

length of the panel is greater than an arc length of the curved shape of the panel.

75. The extruded panel according to any one of claims 43 to 58, wherein a longitudinal

length of the panel is at least 2x an arc length of the curved shape of the panel.

76. The extruded panel according to any one of claims 43 to 58, wherein a longitudinal

length of the panel is at least 5x an arc length of the curved shape of the panel.

77. The extruded panel according to any one of claims 43 to 58, wherein a longitudinal

length of the panel is at least 10x an arc length of the curved shape of the panel.

78. The extruded panel according to any one of claims 43 to 58, wherein a longitudinal
length of the panel is at least 20x an arc length of the curved shape of the panel.

79. The extruded panel according to any one of claims 43 to 58, wherein a longitudinal
length of the panel is at least 30x an arc length of the curved shape of the panel.
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