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(57) Abrégé/Abstract:
A bulk material shipping container including a pallet
connected to and supported by the pallet, a material u
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, a compartment configured to receive, hold, and release materials and

nloading assembly positioned under a bottom portion of the compartment,

configured to facilitate the release or unloading of materials from the compartment, and connected to and supported by the pallet,

and a material loading assembly configured to facilitate
supported by a top wall assembly of the compartment.
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ABSTRACT
A bulk material shipping container including a pallet, a compartment configured
to receive, hold, and release materials and connected to and supported by the pallet, a
material unloading assembly positioned under a bottom portion of the compartment,
configured to facilitate the release or unloading of materials from the compartment,
and connected to and supported by the pallet, and a material loading assembly
configured to facilitate the loading of material into the compartment and connected to

and partially supported by a top wall assembly of the compartment.
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BULK MATERIAL SHIPPING CONTAINER

BACKGROUND

[0001] Various bulk material shipping containers are known. Such known
material bulk shipping containers are typically used to transport a wide range of
products, parts, components, items, and other materials such as, but not limited to,
seeds, shavings, fasteners, dry bulk, plastic resins, and granular materials (such as
but not limited to cement or sand). These are sometimes called loose materials.

[0002] There is a continuing need for better bulk material shipping containers
for loose materials that are stronger than various known containers, more durable than
various known containers, lighter than various known containers having similar weight
capacities, easier to repair than various known containers, easier to reconstruct than
various known containers, that are configured to hold greater volumes of materials
than various known containers, configured to hold greater weights of materials than
various known containers, and configured to have a better weight to holding cargo

capacity than various known containers.

SUMMARY

[0003] Various embodiments of the present disclosure provide a bulk material
shipping container that provides various advantages over previously known
commercially available bulk shipping material containers.

[0004] For purposes of brevity, the bulk material shipping container of the
present disclosure may sometimes be referred to herein as a material shipping
container, a shipping container, or simply as a container. For purposes of brevity, a
person who uses the container may sometimes be referred to herein as a “user” or an
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“operator”, a person who loads materials in a container may sometimes be referred to
herein as a "loader," and a person who removes the materials from a container may
sometimes be referred to herein as an "unloader."

[0005] Various embodiments of the bulk material shipping container of the
present disclosure each include: (a) a pallet; (b) a compartment connected to and
supported by the pallet; (c) a material unloading assembly positioned under a bottom
portion of the compartment and connected to and supported by the pallet; and (d) a
material loading assembly connected to and supported by the top wall assembly of the
compartment.

[0008] In various embodiments, pallet of the bulk material shipping container
includes: a front support, a first or left side support, a rear support, a second or right
side support, a first fork lift tine receiving tube, a second fork lift tine receiving tube, a
first material unloading assembly support, a second material unloading assembly
support, a first stabilizer brace, a second stabilizer brace, a first bottom corner
assembly, a second bottom corner assembly, a third bottom corner assembly, and a
fourth bottom corner assembly.

[0007] In various embodiments, the pallet is configured such that parts of the
front support, the ‘left side support, the rear support, and the right side support,
respectively, integrally co-act with or form parts of the first bottom corner assembly,
the second bottom corner assembly, the third bottom corner assembly, and the fourth
bottom corner assembly to provide an improved pallet and an improved overall
container that is stronger than various known containers, more durable than various
known containers, configured to hold greater volumes of materials than various known
containers, configured to hold greater weights of materials than various known
containers, and configured to have a better weight to holding cargo capacity than
various known containers.

[0008] In various embodiments, the configuration, arrangement, and
attachment of the other components of the pallet also provide an improved pallet and
an improved overall container that is stronger than various known containers, more

durable than various known containers, configured to hold greater volumes of
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materials than various known containers, configured to hold greater weights of
materials than various known containers, and configured to have a better weight to
holding cargo capacity than various known containers.

[0009] In various embodiment, the compartment of the bulk material shipping
container is connected to and supported by the pallet, configured to receive, hold, and
release materials, and includes: a first upright corner assembly, a second upright
corner assembly, a third upright corner assembly, a fourth upright corner assembly, an
interior bottom wall assembly, an interior bottom wall support assembly, an exterior
front wall assembly, an exterior first or left side wall assembly, an exterior rear wall
assembly, an exterior second or right side wall assembly, a first upper corner
assembly, an second upper corner assembly, an third upper corner assembly, a fourth
upper corner assembly, and a top wall assembly.

[0010] In various embodiments, the first upright corner assembly, the second
upright corner assembly, the third upright corner assembly, the fourth upright corner
assembly, the interior bottom wall assembly, the interior bottom wall support assembly,
the exterior front wall assembly, the exterior first or left side wall assembly, the exterior
rear wall assembly, the exterior second or right side wall assembly, the first upper
corner assembly, the second upper corner assembly, the third upper corner assembly,
the fourth upper corner assembly, and the top wall assembly of the compartment of
the bulk material shipping container co-act to provide an improved compartment and
an improved overall container that is stronger than various known containers, more
durable than various known containers, configured to hold greater volumes of
materials than various known containers, configured to hold greater weights of
materials than various known containers, and configured to have a better weight to
holding cargo capacity than various known containers.

[0011] In various embodiments, the material unloading assembly of the bulk
material shipping container is positioned under a bottom portion of the compartment,
configured to facilitate the release or unloading of materials from the compartment,
and connected to and supported by the pallet. In various embodiments, the material
unloading assembly includes a first guide rail or J-channel, a second guide rail or J-
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channel, a gate assembly, a gate movement assembly, and a rear material director.
The gate movement assembly is configured to cause the gate assembly to move from
a closed position to a fully opened position, and to move from the fully opened position
to the closed position. In various embodiments, the configuration, arrangement, and
attachment of the first guide rail or J-channel, the second guide rail or J-channel, the
gate assembly, and the gate movement assembly of the material uniocading assembly
provide an intentional looseness that facilitates or allows more play or side to side
movement in the gate assembly that enables the gate assembly to continue to open or
close if the gate assembly becomes skewed, off-center, or misaligned. This enables
the material unloading assembly and the entire shipping container to be manufactured
with reasonable manufacturing tolerance limits. In this illustrated embodiment, the
configuration, arrangement, and attachment of the first guide rail or J-channel, the
second guide rail or J-channel, the gate assembly, and the rear material director of the
material unloading assembly provide material leakage prevention. In this illustrated
embodiment, the configuration, arrangement of the gate assembly also provides
additional stability and damage prevention. Thus, in various embodiments, the material
unloading assembly of the bulk material shipping container provides an improved
material unloading assembly and an improved overall container that is stronger than
various known containers, more durable than various known containers, holds greater
volumes of materials than various known containers, holds greater weights of
materials than various known containers, and has a better weight to holding cargo
capacity than various known containers.

[0012] In various embodiments, the material loading assembly of the bulk
material shipping container is configured to facilitate the loading of materials into the
compartment and connected to and partially supported by the top wall assembly of the
compartment, and includes a hatch collar assembly, a hatch rail guide assembly, a
hatch assembly, and a hatch movement assembly, the hatch movement assembly
configured to cause the hatch assembly to move from a closed position to a fully
opened position, and to move from the fully opened position to the closed position.



[0013] In various embodiments, the combination of the hatch collar assembly,
the hatch rail guide assembly, the hatch assembly, and the hatch movement assembly
of the material loading assembly of the bulk material shipping container provide an
improved material loading assembly and an improved overall container that is stronger
than various known containers, more durable than various known containers, holds
greater volumes of materials than various known containers, holds greater weights of
materials than various known containers, has a better weight to holding cargo capacity
than various known containers, and additionally provides a more weather tight container
than various known containers.

[0014] Each shipping container of the present disclosure is configured to directly
receive, hold, and release materials without a liner although a liner may be employed in
accordance with the present disclosure. Various embodiments of the container of the
present disclosure can be stacked when being filled, when being emptied, for shipping
or transit, and/or storage.

[0015] Various embodiments of the shipping container of the present disclosure
are primarily made from a combination of steel, stainless steel, and a composite material
(such as a fiber glass material or fiberboard components). If one of the components or
sections of the container is damaged, that section can be fixed to reduce: (a) cost; (b)
time out of service for the container; and (c) additional material and/or energy waste.

[0015a] In one embodiment, there is a material shipping container comprising:
(a) a pallet including: a first bottom corner assembly, a second bottom corner assembly,
a third bottom corner assembly, and a fourth bottom corner assembly, wherein each
bottom corner assembly of the pallet includes a base, a tubular body connected to
and extending upwardly from the base, a cap connected to a top of the tubular body,
and a corner support connected to and extending upwardly from the cap; (b) a
compartment connected to and supported by the pallet, the compartment including: a
top wall assembly, a first upper corner assembly, a second upper corner assembly, a
third upper corner assembly, and a fourth upper corner assembly; (c) a material
unloading assembly connected to a bottom portion of the compartment; and (d) a
material loading assembly connected to and supported by a top wall assembly of the
compartment.

Date Recue/Date Received 2023-02-14



[0015b] In another embodiment, there is described a material shipping container
comprising: (a) a pallet including: a front support; a first side support; a rear support; a
second side support; a first fork lift tine receiving tube; a second fork lift tine receiving
tube; a first material unloading assembly support; a second material unloading assembly
support; a first stabilizer brace; a second stabilizer brace; a first bottom corner assembly;
a second bottom corner assembly; a third bottom corner assembly; a fourth bottom
corner assembly, wherein each bottom corner assembly of the pallet includes a base, a
tubular body connected to and extending upwardly from the base, a cap connected to a
top of the tubular body, and a corner support connected to and extending upwardly from
the cap; (b) a compartment configured to receive, hold, and release materials and
connected to and supported by the pallet, the compartment including: a first upright
corner assembly; a second upright corner assembly; a third upright corner assembly; a
fourth upright corner assembly; an interior bottom wall assembly; an interior bottom wall
support assembly; an exterior front wall assembly; an exterior first side wall assembly;
an exterior rear wall assembly; an exterior second side wall assembly; a first upper
corner assembly; a second upper corner assembly; a third upper corner assembly; a
fourth upper corner assembly; and a top wall assembly; (c) a material unloading
assembly configured to facilitate unloading of materials from the compartment, material
unloading assembly connected to and supported by the pallet, the material unloading
assembly including: a first guide rail; a second guide rail; and a gate assembly; and (d)
a material loading assembly configured to facilitate the loading of material into the
compartment and connected to and supported by the top wall assembly of the
compartment, the material loading assembly including: a hatch collar assembly; a hatch
rail guide assembly; and a hatch assembly.

[0016] Additional features and advantages of the present invention are described
in, and will be apparent from, the following Detailed Description of Exemplary

Embodiments and the figures.

5a
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DESCRIPTION OF THE DRAWINGS

[0017] Fig. 1 is a top perspective view of the bulk material shipping container of
one example embodiment of the present disclosure.

[0018] Fig. 2 is a vertical cross-sectional top front perspective view of the bulk
material shipping container of Fig. 1, showing the hatch assembly of the material
loading assembly in the closed position, and showing the gate assembly of the
material unloading assembly in the closed position.

[0019] Fig. 3 is a vertical cross-sectional top front perspective view of the bulk
material shipping container of Fig. 1, showing the hatch assembly of the material
loading assembly in the open position, and showing the gate assembly of the material
unloading assembly in the open position.

[0020] Fig. 4 is a top front perspective view of the bulk material shipping
container of Fig. 1, with the top wall assembly of the compartment removed and with
the composite panels of the exterior front, rear, and side wall assemblies removed.

[0021] Fig. 5 is a left side top perspective view of the bulk material shipping
container of Fig. 1, with the top wall assembly of the compartment removed and with
the composite panels of the exterior walls removed.

[0022] Fig. 6 is a front view of the bulk material shipping container of Fig. 1,
with the top wall assembly of the compartment removed and with the composite
panels of the exterior front, rear, and side wall assemblies removed.

[0023] Fig. 7 is a right side view of the bulk material shipping container of Fig.
1, with the top wall assembly of the compartment removed and with the composite
panels of the exterior front, rear, and side wall assemblies removed.

[0024] Fig. 8 is a left side view of the bulk material shipping container of Fig. 1,
with the top wall assembly of the compartment removed and with the composite
panels of the exterior front, rear, and side wall assemblies removed.

[0025] Fig. 9 is a top view of the bulk material shipping container of Fig. 1.

[0026] Fig. 10 is a bottom view of the bulk material shipping container of Fig. 1.
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[0027] Fig. 11A is an enlarged top perspective view of the pallet of the bulk
material shipping container of Fig. 1, shown removed from the container.

[0028] Fig. 11B is an enlarged top view of the pallet of the bulk material
shipping container of Fig. 1, shown removed from the container.

[0029] Fig. 11C is an enlarged bottom view of the pallet of the bulk material
shipping container of Fig. 1, shown removed from the container.

[0030] Fig. 11D is an enlarged perspective view of the front support, rear
support, right side support, and left side support of the pallet of the bulk material
shipping container of Fig. 1, shown removed from the container.

[0031] Fig. 11E is an enlarged perspective view of the front (or rear) support of
the pallet of the bulk material shipping container of Fig. 1, shown removed from the
rest of the pallet.

[0032] Fig. 11F is an enlarged front view of the front (or rear) support of the
pallet of the bulk material shipping container of Fig. 1, shown connected to the rest of
the pallet.

[0033] Fig. 11G is an enlarged perspective front view of the left (or right) side
support of the pallet of the bulk material shipping container of Fig. 1, shown removed
from the rest of the pallet.

[0034] Fig. 11H is an enlarged side view of the left (or right) side support of the
pallet of the bulk material shipping container of Fig. 1, shown connected to the rest of
the pallet.

[0035] Fig. 11l is an enlarged fragmentary exploded perspective view of the
front support, the left side support, and the bottom corner assembly connectable to the
front support and the left side support of the pallet of the bulk material shipping
container of Fig. 1.

[0036] Fig. 11J is an enlarged fragmentary assembled perspective view of the
front support, left side support, and the bottom corner assembly connected to the front
support and the left side support of the pallet of the bulk material shipping container of
Fig. 1.
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[0037] Fig. 11K is an enlarged fragmentary assembled bottom view of the front
support, left side support, and the bottom corner assembly connected to the front
support and the left side support of the pallet of the bulk material shipping container of
Fig. 1.

[0038] Fig. 11L is an enlarged top perspective view of the pallet, the material
unloading assembly, and part of the compartment of the bulk material shipping
container of Fig. 1, shown removed from the rest of the container, showing the
material unloading assembly connected to and supported by the pallet, showing the
gate assembly of the material unloading assembly in the closed position, and showing
the tube supports connected to the pallet.

[0039] Fig. 11M is an enlarged vertical cross-sectional top perspective view of
the pallet, the material unloading assembly, and part of the compartment of the bulk
material shipping container of Fig. 1, shown removed from the rest of the container,
showing the material unloading assembly connected to and supported by the pallet,
showing the gate assembly of the material unloading assembly in the closed position,
and showing tube supports connected to the pallet.

[0040] Fig. 11N is an enlarged top view of the pallet, the material unloading
assembly, and part of the compartment of the bulk material shipping container of Fig.
1, shown removed from the rest of the container, showing the material unloading
assembly connected to and supported by the pallet, showing the gate assembly of the
material unloading assembly in the closed position, and showing the tube supports
connected to the pallet.

[0041] Fig. 110 is an enlarged vertical cross-sectional top perspective view of
the pallet, the material unloading assembly, and part of the compartment of the bulk
material shipping container of Fig. 1, shown removed from the rest of the container,
showing the material unloading assembly connected to and supported by the pallet,
showing the gate assembly of the material unloading assembly in the closed position,

and showing tube supports connected to the pallet.
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[0042] Fig. 12A is an exploded bottom perspective view of the material
unloading assembly of the bulk material shipping container of Fig. 1, shown removed
from the pallet and shown without the rear material director.

[0043] Fig. 12B is a vertical partial cross-sectional perspective view of the
material unloading assembly of the bulk material shipping container of Fig. 1, shown
removed from the pallet and shown without the rear material director.

[0044] Fig. 12C is a further enlarged partial fragmentary cross-sectional
perspective view of the material unloading assembly of the bulk material shipping
container of Fig. 1, shown removed from the pallet and shown without the rear material
director.

[0045] Fig. 12D is an enlarged perspective view of the second guide rail or
second J-channel of the material unloading assembly of the bulk material shipping
container of Fig. 1.

[0046] Fig. 12E is an enlarged perspective view of the front part of the material
unloading assembly of the bulk material shipping container of Fig. 1.

[0047] Fig. 12F is an enlarged side view of the gate screw of the material
unloading assembly of the bulk material shipping container of Fig. 1.

[0048] Fig. 12G is an enlarged end view of the gate screw, gate screw head,
and gate screw bushing of the material unloading assembly of the bulk material
shipping container of Fig. 1.

[0049] Fig. 12H is an enlarged side view of the gate screw, gate screw head,
and gate screw bushing of the material unloading assembly of the bulk material
shipping container of Fig. 1.

[0050] Fig. 121 is an enlarged vertical partial cross-sectional view of the gate
screw, gate screw head, and gate screw bushing of the material unloading assembly
of the bulk material shipping container of Fig. 1.

[0051] Fig. 12J is an enlarged end view of a first rubber gate screw bearing of
the material unloading assembly of the bulk material shipping container of Fig. 1.
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[0052] Fig. 12K is an enlarged end view of a second gate screw bearing and
first stabilizer tube of the material unloading assembly of the bulk material shipping
container of Fig. 1.

[0083] Fig. 12L is an enlarged perspective view of the gate screw mount of the
material unloading assembly of the bulk material shipping container of Fig. 1.

[0054] Fig. 12M is an enlarged front end view of the gate screw mount of the
material unloading assembly of the bulk material shipping container of Fig. 1.

[0055] Fig. 12N is a bottom perspective view of the material unloading
assembly of the bulk material shipping container of Fig. 1, shown connected to the
pallet and showing the rear material director.

[0056] Fig. 120 is a front perspective view of the rear material director of the
material unloading assembly of the bulk material shipping container of Fig. 1, shown
removed from the pallet.

[0057] Fig. 12P is a rear perspective view of the rear material director of the
material unloading assembly of the bulk material shipping container of Fig. 1, shown
removed from the pallet.

[0058] Fig. 13A is an enlarged bottom perspective view of the interior bottom
wall assembly of the compartment of the bulk material shipping container of Fig. 1,
shown removed from the container.

[0059] Fig. 13B is an enlarged top perspective view of the interior bottom wall
assembly of the compartment of the bulk material shipping container of Fig. 1, shown
removed from the container, and showing the winged panel supports and upper V-
shaped sealing plates of the upright corner assemblies that partially support the
interior bottom wall assembly.

[0060] Fig. 13C is an enlarged exploded bottom perspective view of the interior
bottom wall assembly of the compartment of the bulk material shipping container of
Fig. 1, shown removed from the container, showing the winged panel supports and
upper V-shaped sealing plates of the upright corner assemblies that partially support
the interior bottom wall assembly.

10
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[0061] Fig. 13D is an enlarged exploded top perspective view of the interior
bottom wall assembly of the compartment of the bulk material shipping container of
Fig. 1, shown removed from the container, showing the winged panel supports and
upper V-shaped sealing plates of the upright corner assemblies that partially support
the interior bottom wall assembly.

[0062] Fig. 13E is an enlarged vertical cross-sectional bottom perspective view
of the interior bottom wall assembly of the compartment of the bulk material shipping
container of Fig. 1, shown removed from the container.

[0063] Fig. 13F is an enlarged fragmentary bottom perspective view of the two
of the adjacent panels of the interior bottom wall assembly of the compartment of the
bulk material shipping container of Fig. 1, shown removed from the container, and
showing one of the butterfly leakage prevention plates of the interior bottom wall
assembly.

[0064] Fig. 13G is an enlarged top perspective view of one of the panels of the
interior bottom wall assembly of the compartment of the bulk material shipping
container of Fig. 1.

[0065] Figs. 13H and 13l are enlarged top and bottom perspective views of
another one of the panels of the interior bottom wall assembly of the compartment of
the bulk material shipping container of Fig. 1.

[0066] Fig. 13J is an enlarged fragmentary bottom perspective view of a lower
part of the compartment of the bulk material shipping container of Fig. 1, showing one
of the interior bottom wall leakage guards of the interior bottom wall assembly.

[0067] Fig. 13K is an enlarged fragmentary bottom perspective view of a lower
part of the compartment of the bulk material shipping container of Fig. 1, showing one
of the interior bottom wall leakage guards of the interior bottom wall assembly.

[0068] Fig. 13L is an enlarged fragmentary bottom perspective view of a lower
part of the compartment of the bulk material shipping container of Fig. 1, showing one

of the interior bottom wall leakage guards of the interior bottom wall assembly.

11
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[0069] Fig. 13M is an enlarged side perspective view of one of the bottom wall
leakage guards of the interior bottom wall assembly of the compartment of the bulk
material shipping container of Fig. 1.

[0070] Fig. 13N is an enlarged top perspective side view of one of the bottom
wall leakage guards of the interior bottom wall assembly of the compartment of the
bulk material shipping container of Fig. 1.

[0071] Fig. 130 is an enlarged perspective of the gate sealing members of the
interior bottom wall assembly of the compartment of the bulk material shipping
container of Fig. 1, shown removed from the rest of the interior bottom wall assembly.

[0072] Fig. 13P is an enlarged exploded perspective of the gate sealing
members of the interior bottom wall assembly of the compartment of the bulk material
shipping container of Fig. 1, shown removed from the rest of the interior bottom wall
assembly.

[0073] Fig. 13Q is an enlarged perspective view of one of the gate sealing
members of the interior bottom wall assembly of the compartment of the bulk material
shipping container of Fig. 1.

[0074] Fig. 13R is an enlarged exploded perspective view of one of the gate
sealing members of the interior bottom wall assembly of the compartment of the bulk
material shipping container of Fig. 1.

[0075] Fig. 13S is an enlarged end view of one of the gate sealing members of
the interior bottom wall assembly of the compartment of the bulk material shipping
container of Fig. 1.

[0076] Fig. 13T is a fragmentary bottom perspective view of the bottom of one
of the butterfly leakage prevention plates of the interior bottom wall assembly of the
compartment of the bulk material shipping container of Fig. 1, shown connected to two
adjacent panels of the interior bottom wall assembly.

[0077] Fig. 13U is a top perspective view of one of the butterfly leakage
prevention plates of the interior bottom wall assembly of the compartment of the bulk
material shipping container of Fig. 1, shown connected to two adjacent panels of the

interior bottom wall assembly.

12
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[0078] Fig. 13V is a fragmentary outer perspective view of the bottom section
of one of the upright corner assemblies of the compartment of the bulk material
shipping container of Fig. 1, shown connected to the bottom corner assembly of the
pallet.

[0079] Fig. 13W is a fragmentary inner perspective view of the bottom section
of one of the upright corner assemblies of the compartment of the bulk material
shipping container of Fig. 1, shown connected to the bottom corner section assembly
of the pallet.

[0080] Fig. 13X is a fragmentary inner perspective view of one of the corner
assemblies of the compartment of the bulk material shipping container of Fig. 1,
showing one of the winged panel supports connected to one of the W-shaped corner
members of one of the upright corner assemblies of the compartment.

[0081] Fig. 13Y is an inner perspective view of one of the winged panel
supports of one of the corner assemblies of the compartment of the bulk material
shipping container of Fig. 1.

[0082] Fig. 13Z is an outer perspective view of one of the winged panel
supports of one of the corner assemblies of the compartment of the bulk material
shipping container of Fig. 1.

[0083] Fig. 13AA is a fragmentary inner perspective view of one of the corner
assemblies of the compartment of the bulk material shipping container of Fig. 1,
showing one of the winged panel supports connected to one of the W-shaped corner
members, and one of the upper corners of one of the panels of the interior bottom wall
assembly connected to that winged panel support.

[0084] Fig. 13BB is a fragmentary exploded inner perspective view of the upper
corners of two adjacent panels of the interior bottom wall assembly, and the upper V-
shaped sealing plate of the compartment of the bulk material shipping container of Fig.
1, shown removed from the panels of the interior bottom wall assembly.

[0085] Fig. 13CC is a fragmentary inner perspective view of the upper corners
of two adjacent panels of the interior bottom wall assembly, and the upper V-shaped

13
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sealing plate of the compartment of the bulk material shipping container of Fig. 1
connected to the panels of the interior bottom wall assembly.

[0086] Fig. 13DD is a fragmentary inner perspective view of one of the corner
assemblies and two panels of the interior bottom wall assembly of the compartment of
the bulk material shipping container of Fig. 1, showing the upper corners of two
adjacent panels of the interior bottom wall assembly, and showing the V-shaped
sealing plate.

[0087] Fig. 13EE is a fragmentary inner perspective view of one of the corner
assemblies and two panels of the interior bottom wall assembly of the compartment of
the bulk material shipping container of Fig. 1, showing the upper corners of two
adjacent panels of the interior bottom wall assembly, and showing the V-shaped
sealing plate.

[0088] Fig. 13FF is a fragmentary perspective view of a bottom portion of the
compartment of the bulk material shipping container of Fig. 1, showing part of the
interior bottom wall support assembly including two inner wedge shaped interior
bottom wall supports and two outer wedge shaped interior bottom wall supports on the
left side of the container.

[0089] Fig. 13GG is a fragmentary exploded perspective view of two sets of
two inner wedge shaped interior bottom wall supports and two outer wedge shaped
interior bottom wall supports on the left and rear sides of the container, and the
associated tube supports of the interior bottom wall support assembly of the
compartment of the bulk material shipping container of Fig. 1.

[0090] Fig. 13HH is a fragmentary perspective view of the sets of two inner
wedge shaped interior bottom wall supports and two outer wedge shaped interior
bottom wall supports on the left and rear sides of the container, and the associated
tube supports of the interior bottom wall support assembly of the compartment of the
bulk material shipping container of Fig. 1.

[0091] Fig. 13ll is a fragmentary perspective view of two of the outer wedge

shaped interior bottom wall supports of the interior bottom wall support assembly of

14
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the compartment of the bulk material shipping container of Fig. 1, shown attached to
part of the pallet.

[0092] Fig. 13JJ is an enlarged perspective view of one of the tube supports of
the interior bottom wall support assembly of the compartment of the bulk material
shipping container of Fig. 1.

[0093] Fig. 13KK is an enlarged perspective view of another one of the tube
supports of the interior bottom wall support assembly of the compartment of the bulk
material shipping container of Fig. 1.

[0094] Fig. 13LL is a fragmentary outer perspective view of the top of one of
the upright corner assemblies of the compartment of the bulk material shipping
container of Fig. 1, shown with an upper corner assembly connected to the W-shaped
corner member of that upright corner assembly.

[0095] Fig. 13MM is an inner perspective view of one of the upper corner
assembly of the compartment of the bulk material shipping container of Fig. 1,
removed from the container.

[0096] Fig. 13NN is an inner exploded perspective view of one of the top corner
assemblies of the compartment of the bulk material shipping container of Fig. 1, shown
removed from the container.

[0097] Fig. 1300 is an exploded side perspective view of one of the top corner
assemblies of the compartment of the bulk material shipping container of Fig. 1, shown
removed from the container.

[0098] Fig. 13PP is an enlarged top perspective view of one of the top corner
pins of the compartment of the bulk material shipping container of Fig. 1.

[0099] Fig. 13QQ is an enlarged perspective view of one of the top corner pins
of the compartment of the bulk material shipping container of Fig. 1.

[00100] Fig. 13RR is an enlarged side view of one of the top corner pins of the
compartment of the bulk material shipping container of Fig. 1.

[00101] Fig. 13SS is an enlarged bottom view of one of the top corner pins of
the compartment of the bulk material shipping container of Fig. 1.
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[00102] Fig. 13TT is an enlarged front view of the front kick plate (with a
viewing port) of the front wall assembly of the compartment of the bulk material
shipping container of Fig. 1.

[00103] Fig. 13UU is an enlarged front view of the front kick plate (with a
viewing port) of the front wall assembly and two of the panels of the interior bottom
wall assembly of the compartment of the bulk material shipping container of Fig. 1.

[00104] Fig. 13VV is an enlarged perspective view of a first one of the outer
wall braces of the front wall assembly and side wall assembly of the compartment of
the bulk material shipping container of Fig. 1.

[00105] Fig. 13WW is an enlarged perspective view of a second one of the
outer wall braces of the front wall assembly and side wall assembly of the
compartment of the bulk material shipping container of Fig. 1.

[00106] Fig. 13XX is an enlarged fragmentary perspective view of one end of
the second one of the outer wall braces of the front wall assembly and side wall
assembly of the compartment of the bulk material shipping container of Fig. 1.

[00107] Fig. 13YY is an enlarged fragmentary exploded perspective view of the
second one of the outer wall braces of the front wall assembly and side wall assembly
of the compartment of the bulk material shipping container of Fig. 1.

[00108] Fig. 13ZZ is an enlarged exploded inner perspective view of the side
seal plates adjacent to one of the W-shape corner members of one of the upright
corner assemblies of the compartment of the bulk material shipping container of Fig. 1.

[00109] Fig. 13AAA is an enlarged top perspective view of part of the top
assembly of the compartment of the bulk material shipping container of Fig. 1, shown
removed from the container.

[00110] Fig. 13BBB is an enlarged fragmentary top perspective view of the
front L-shaped angle top support of the top assembly of the compartment of the bulk
material shipping container of Fig. 1.

[00111] Fig. 14A is a top perspective view of the material loading assembly of

the bulk material shipping container of Fig. 1, shown removed from the top wall
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assembly of the compartment of the container and with the hatch assembly in the
closed position.

[00112] Fig. 14B is a bottom perspective view of the material loading assembly
of the bulk material shipping container of Fig. 1, shown removed from the top wall
assembly of the compartment of the container and with the hatch assembly in the
closed position.

[00113] Fig. 14C is a top perspective view of the material loading assembly of
the bulk material shipping container of Fig. 1, shown removed from the top wall
assembly of the compartment of the container and with the hatch assembly in a fully
open position.

[00114] Fig. 14D is a top view of the bulk material shipping container of Fig. 1,
showing the material loading assembly connected to the top wall assembly of the
compartment of the container.

[00115] Fig. 14E is a top view of the bulk material shipping container of Fig. 1,
shown without part of the top wall assembly of the compartment, and showing the
material loading assembly.

[00116] Fig. 14F is a top exploded perspective view of the material loading
assembly of the bulk material shipping container of Fig. 1, shown removed from the
top wall assembly of the compartment of the container.

[00117] Fig. 14G is a vertical partial cross-sectional perspective view of the
material loading assembly of the bulk material shipping container of Fig. 1, shown
removed from the top wall assembly of the compartment of the container.

[00118] Fig. 14H is an enlarged top perspective view of the hatch collar
assembly of the material loading assembly of the bulk material shipping container of
Fig. 1.

[00119] Fig. 14l is an enlarged top perspective view of the hatch rail guide
assembly of the material loading assembly of the bulk material shipping container of
Fig. 1.

[00120] Fig. 14J is an enlarged top perspective view of the hatch assembly of
the material loading assembly of the bulk material shipping container of Fig. 1.
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[00121] Fig. 14K is an enlarged bottom perspective view of the hatch assembly
of the material loading assembly of the bulk material shipping container of Fig. 1.

[00122] Fig. 14L is an enlarged bottom view of the hatch assembly of the
material loading assembly of the bulk material shipping container of Fig. 1.

[00123] Fig. 14M is an enlarged fragmentary top perspective view of part of the
hatch assembly of the material loading assembly of the bulk material shipping
container of Fig. 1, showing the closing ramps of the material loading assembly.

[00124] Fig. 14N is an enlarged front view of the hatch assembly of the
material loading assembly of the bulk material shipping container of Fig. 1.

[00125] Fig. 140 is an enlarged rear view of the hatch assembly of the material
loading assembly of the bulk material shipping container of Fig. 1.

[00126] Fig. 14P is an enlarged partial cross-sectional perspective view of the
front portion of the material loading assembly of the bulk material shipping container of
Fig. 1.

[00127] Fig. 14Q is an enlarged perspective view of the screw and screw head
of the material loading assembly of the bulk material shipping container of Fig. 1.

[00128] Fig. 14R is an enlarged partial fragmentary side view of the end of the
screw and screw head of the hatch movement assembly of the material loading
assembly of the bulk material shipping container of Fig. 1.

[00129] Fig. 14S is an enlarged end view of the end of the screw and screw
head of the hatch movement assembly of the material loading assembly of the bulk
material shipping container of Fig. 1.

[00130] Fig. 14T is an enlarged perspective view of the direction bracket of the
material loading assembly of the bulk material shipping container of Fig. 1.

[00131] Fig. 15A is a rear perspective view of a ladder and certain of the ladder
attachments of the ladder assembly of the present disclosure, shown removed from a
container.

[00132] Fig. 15B is a rear perspective view of certain of the ladder attachments

of the present disclosure, shown removed from the ladder.
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[00133] Fig. 15C is a front perspective view of one of the ladder attachments of
the ladder assembly of the present disclosure, shown removed from the ladder.

[00134] Fig. 16A is a perspective view of a hatch opening and closing tool of
the present disclosure that is configured to work with the bulk material shipping
container of Fig. 1.

[00135] Fig. 16B is a top view of the hatch opening and closing tool of Fig. 16A.

[00136] Fig. 17A is a perspective view of two bulk material shipping containers
of Fig. 1 positioned on two adjacent material unloading devices of the present
disclosure.

[00137] Fig. 17B is a front view of the two bulk material shipping containers of
Fig. 1 positioned on the two adjacent material unloading devices of Fig. 17A.

[00138] Fig. 17C is a rear view of one of the bulk material shipping containers
of Fig. 1 positioned on one of the two adjacent material unloading devices of Fig. 17A.

[00139] Fig. 17D is a right side view of one of the bulk material shipping
containers of Fig. 1 positioned on another one of the two adjacent material unloading
devices of Fig. 17A.

[00140] Figs. 18A and 18B are front perspective views of a hatch opening and
closing assembly of the present disclosure, shown attached to a container of the
present disclosure.

[00141] Figs. 18C and 18D are side perspective views of the hatch opening
and closing assembly of Figs. 18A and 18B, shown attached to a container of the

present disclosure.
DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

[00142] Referring now to the drawings, Figs. 1 to 14T illustrate one example
embodiment of the bulk material shipping container of the present disclosure. This
example bulk material shipping container, which is generally indicated by numeral 50,

is configured to receive, hold, and release materials of substantial weight and volume.
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[00143] Generally, as shown in Figs. 1 to 10, this illustrated example
embodiment of the shipping container 50 of the present disclosure includes: (a) a
pallet 100 (shown in Figs. 1 to 10 and 11A to 110); (b) a compartment 500 (shown in
Figs. 1 to 10, 11L to 110, and 13A to 13BBB) connected to and supported by the
pallet 100; (c) a material unloading assembly 300 (shown in Figs. 1 to 10, 11L to 110,
and 12A to 12P) positioned under a bottom portion of the compartment 500 and
connected to and supported by the pallet 100; and (d) a material loading assembly 900
(shown in Figs. 1 to 10, and 14A to 14T) connected to and supported by the top wall
assembly 850 of the compartment 500. The pallet 100 is configured to facilitate
movement of the container 50 and to facilitate stacking of multiple containers 50. The
material unloading assembly 300 is connected to the pallet 100 and configured to
facilitate the release or unloading of materials from the compartment 500 of the
container 50. The compartment 500 is connected to and supported by the pallet 100
and configured to receive, hold, and release materials. The material loading assembly
900 is connected to and supported by the top wall assembly 850 of the compartment
500 and configured to facilitate the loading of material into the compartment 500 and
to prevent contaminants from entering the compartment 500. It should be appreciated
that the container 50 generally includes a front side, a rear or back side opposite the
front side, a right side, a left side opposite the right side, a bottom side, and a top side.

[00144] As further explained below, the shipping container of the present
disclosure provides an improved bulk material shipping container for loose materials
that is stronger than various known containers, more durable than various known
containers, lighter than various known containers having similar weight capacities,
easier to repair than various known containers, easier to reconstruct than various
known containers, configured to hold greater volumes of materials than various known
containers, configured to hold greater weights of materials than various known
containers, and configured to have a better weight to holding cargo capacity than

various known containers.
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The lllustrated Example Pallet

[00145] More specifically, the pallet 100 of this illustrated embodiment of the
shipping container 50 of the present disclosure is generally illustrated in Figs. 1 to 10,
and more specifically illustrated in Figs. 11A to 110. The pallet 100 is specifically
configured to be lifted by a lifting vehicle such as a forklift truck to lift, move, and
position or place the container 50 when the container 50 is: (a) manufactured; (b)
transported to a material loading facility; (c) at a material loading facility; (d) moved
and positioned in or on a transport vehicle at the material loading facility after loading
materials in the container 50; (e) removed from a transport vehicle at a material
unloading facility or storage facility; (f) at a container unloading facility or site or at a
storage facility; (g) moved and positioned in or on a material unloading device for
storage or emptying or another container at the material unloading facility for storage
or emptying; (h) moved into another position or another location for customer storage,
use, or emptying; and/or (i) moved and positioned in or on a transport vehicle at the
material unloading facility after unloading the materials from the container 50. The
container 50 and specifically the pallet 100 of the container 50 is configured to account
for the use of forklift trucks that can engage the pallet 100 to: (a) lift the container 50;
(b) move the container 50; (c) stack the container 50 on top of another container 50 or
other device; (d) un-stack a stacked container 50 from another container 50 or other
device; and (e) place the container 50 on a material unloading device (such as one of
the material unloading devices shown in Figs. 17A, 17B, 17C, and 17D).

[00146] The pallet 100 of this illustrated example embodiment of the container
50 generally includes: (a) a front support 110; (b) a first or left side support 120; (c) a
rear support 130; (d) a second or right side support 140; (e) a first fork lift tine
receiving tube 150; (f) a second fork lift tine receiving tube 160; (g) a first material
unloading assembly support 170; (h) a second material unloading assembly support
180; (i) a first stabilizer or anti-racking brace 190; (j) a second stabilizer or anti-racking
brace 200; (k) a first bottom corner assembly 210; (I) a second bottom corner

assembly 230; (m) a third bottom corner assembly 250; (n) a fourth bottom corner
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assembly 270. In this illustrated embodiment as further discussed below, the pallet
100 is configured such that parts of the front support 100, the left side support 120, the
rear support 130, and the right side support 140, respectively, integrally co-act with or
form parts of the first bottom corner assembly 210, the second bottom corner
assembly 230, the third bottom corner assembly 250, and the fourth bottom corner
assembly 270 to provide an improved pallet 100 and an improved overall container 50
that is stronger than various known containers, more durable than various known
containers, configured to hold greater volumes of materials, configured to hold greater
weights of materials, and configured to have a better weight to holding cargo capacity.
In this illustrated embodiment as further discussed below, the configuration,
arrangement, and attachment of the other components of the pallet 100 also provide
an improved pallet 100 and an improved overall container 50 that is stronger than
various known containers, more durable than various known containers, configured to
hold greater volumes of materials than various known containers, configured to hold
greater weights of materials than various known containers, and configured to have a
better weight to holding cargo capacity than various known containers.

[00147] The pallet 100 of this illustrated example embodiment of the container
50 also includes four D-rings 102, 104, 106, and 108 suitably respectively connected
to the first or left side support 120 and the second or right side support 140 to facilitate
general securement or securement to a transport vehicle or unloading device using
one or more securing devices (such as chains or ropes). It should be appreciated that
the quantity and placement of the D-rings can vary in accordance with the present
disclosure.

[00148] In this illustrated embodiment, the front support 110, the first or left
side support 120, the rear support 130, the second or right side support 140, the first
fork lift tine receiving tube 150, the second fork lift tine receiving tube 160, the first
material unloading assembly support 170, the second material unloading assembly
support 180, the first stabilizer brace 190, the second stabilizer brace 200, the first
bottom corner assembly 210, the second bottom corner assembly 230, the third

bottom corner assembly 250, the fourth bottom corner assembly 270, and the D-rings
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are all formed from steel and connected by welding to provide suitable structural
strength and rigidity. = However, it should be appreciated that in alternative
embodiments of the present disclosure, the pallet 100 or one or more parts thereof can
be made from other suitably strong materials (such as wood, plastic, or composite or
fiber glass materials) and that two or more parts thereof can be suitably connected in
other manners (such as by fasteners).

[00149] As shown in Figs. 11D, 11E, 11F, 11l, and 11J, the front support 110
includes an elongated steel member having an elongated vertically extending body
111, an elongated horizontally outwardly extending shoulder 112 integrally connected
to the top of body 111, an elongated vertically extending head 113 integrally
connected to the shoulder 112, an elongated horizontally outwardly extending foot 114
integrally connected to the bottom of the body 111, a first or left arm 115 integrally
connected to and extending from the first or left side of the body 111, and a second or
right left arm 116 integrally connected to and extending from the second or right side
of the body 111. The body 111 defines a rectangular first tine receiving opening 111a
and a spaced apart second rectangular tine receiving opening 111b. The body 111
also defines a material unloading assembly screw opening 111c and fastener
openings 111d, 111e, 111f, and 111g. The shoulder 112 partially defines interior
bottom wall support member openings 112a and 112b. The elongated vertically
extending head 113 defines a series of fastener openings (not labeled) including
corner section fastener openings and exterior wall fastener openings (not labeled).

[00150] The first or left arm 115 defines a corner pin viewing opening 115a that
is aligned with a corner pin viewing opening 219a of the bottom corner assembly 210.
Likewise, the second or right arm 116 defines a corner pin viewing opening 116a that
is aligned with a corner pin viewing opening 279a of the bottom corner assembly 270.
These sets of aligned openings enable an operator of a forklift truck to see through the
respective arms 115 and 116 of the front support 110 and through the first and fourth
bottom corner assemblies 210 and 270. This enables the operator to determine if
such bottom corner assemblies 210 and 270 are properly aligned with upstanding

corner pins (not shown) of another container 50 (when such containers are stacked),

23



CA 02945454 2016-10-13

of a transport device (not shown) when the container 50 is placed on such transport
device, or of an unloading device (such as one of the unloading devices shown in Figs.
17A, 17B, 17C, and 17D) when the container 50 is placed on such unloading device to
determine the if the container 50 is being properly positioned.

[00151] The front support 110 of the pallet 100 further includes vertically
extending corner stability or weight transfer braces 117 and 118 that respectively
assist in transferring weight on the upright corner assemblies 210 and 270 (including
the upright W-shaped corner members 211 and 571) to or through the front wall
support 110 to the ground or other supporting member (such as another container, a
transport device, or an unloading device).

[00152] As shown in Figs. 11D, 11G, 11H, 111, and 11J, the first or left side
support 120 includes an elongated steel member having an elongated vertically
extending body 121, an elongated horizontally outwardly extending shoulder 122
integrally connected to the top of body 121, an elongated vertically extending head
123 integrally connected to the shoulder 122, an elongated horizontally outwardly
extending foot 124 integrally connected to the bottom of the body 121, a first or left
arm 125 integrally connected to and extending from the first or left side of the body
121, and a second or right left arm 126 integrally connected to and extending from the
second or right side of the body 121. The shoulder 122 partially defines interior
bottom wall support tube member openings 122a, 122b, 122¢c, and 122d. The
elongated vertically extending head 123 defines a series of fastener openings (not
labeled) including corner section fastener openings and exterior wall fastener openings
(not labeled).

[00153] The left side support 120 of the pallet 100 further includes vertically
extending corner stability or weight transfer braces 127 and 128 (as shown in Figs
11H) that respectively assist in transferring weight on the upright corner assemblies
210 and 230 (including the upright W-shaped corners members 211 and 231) to or
through the left side support 120 to the ground or other supporting member (such as

another container, a transport device, or an unloading device).
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[00154] The rear support 130 in this illustrated example embodiment is
identical to the front support 110 and thus includes an elongated steel member having
an elongated vertically extending body, an elongated horizontally outwardly extending
shoulder integrally connected to the top of body, an elongated vertically extending
head integrally connected to the shoulder, an elongated horizontally outwardly
extending foot integrally connected to the bottom of the body, a first or left arm
integrally connected to and extending from the first or left side of the body, a second or
right left arm integrally connected to and extending from the second or right side of the
body, and vertically extending corner stability or weight transfer braces. For simplicity
in manufacturing, the body of rear support 130 defines a material unloading assembly
screw opening and fastener openings even though these openings are only needed for
the front support 110 and not the rear support 130 in this illustrated example
embodiment.

[001565] It should also be appreciated that alternative embodiments of the
container of the present disclosure can include two opposing material unloading
assemblies and that in such alternative embodiments, the material unloading
assembly screw opening and fastener openings defined by the rear support 130 will be
employed in such embodiments to support the second material unloading assembly.
Various such embodiments include two gate assemblies (such as gate assembly 350
described below) with each being approximately half of its current size. Each such
gate assembly will be opened from the respective side (i.e., the front gate assembly
will be opened from the front side and the rear gate assembly will be opened from the
rear side).

[00156] The second or right side support 140 in this illustrated example
embodiment is identical to the first or left side support 120 and thus includes an
elongated steel member having an elongated vertically extending body, an elongated
horizontally outwardly extending shoulder integrally connected to the top of body, an
elongated vertically extending head integrally connected to the shoulder, an elongated
horizontally outwardly extending foot integrally connected to the bottom of the body, a

first or left arm integrally connected to and extending from the first or left side of the
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body, a second or right left arm integrally connected to and extending from the second
or right side of the body, and vertically extending corner stability or weight transfer
braces.

[00157] As shown in Figs. 11A, 11B, and 11C, the first forklift tine receiving
tube 150 includes an elongated generally rectangular tubular body 151 having
integrally connected top, bottom, and side walls (not labeled). A first end of the tubular
bo'dy 151 is integrally connected to the interior side of the front support 110. A second
opposite end of the tubular body 151 is integrally connected to the interior side of the
rear support 130. The tubular body 151 defines a first tine receiving channel (not
labeled) that extends from the front support 110 to the rear support 130. The first
forklift tine receiving tube 150 further includes a plurality of upwardly extending interior
bottom wall support member attachment brackets 152, 153, 154, and 155 that extend
upwardly from the top wall of the tubular body 151.

[00158] Likewise, as shown in Figs. 11A, 11B, and 11C, the second forklift tine
receiving tube 160 includes an elongated tubular body 161 having integrally connected
top, bottom, and side walls (not labeled). A first end of the tubular body 161 is
integrally connected to the interior side of the front support 110. A second opposite
end of the tubular body 161 is integrally connected to the interior side of the rear
support 130. The tubular body 161 defines a second tine receiving channel (not
labeled) that extends from the front support 110 to the rear support 130. The second
forklift tine receiving tube 160 further includes a plurality of upwardly extending interior
bottom wall support member attachment brackets 162, 163, 164, and 165 that extend
upwardly from the top wall of the tubular body 161.

[00159] The aligned forklift tine receiving tubes 150 and 160 are positioned and
spaced apart such that the forks or tines of a forklift truck can be inserted into these
tubes or the channels formed by the tubes 150 and 160 to move and handle the
container 50 as generally discussed above. The aligned forklift tine receiving tubes
150 and 160 are also configured and positioned such that multiple containers 50 can
be stacked on top of one another without the tines or forks engaging or damaging the

top wall assembly 850 of the compartment 500 of the lower container 50 or the
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material loading assembly 900 on the top wall assembly 850 of the compartment 500
of the lower container 50. It should thus be appreciated that the pallet 100 is
configured to enable a forkiift truck to move these containers when one container is
stacked on another or lower container 50 without damaging the lower container 50. It
should also be appreciated that the aligned forklift tine receiving tubes 150 and 160
serve or provide supporting functions in addition to the forklift truck tine receiving
functions.

[00160] As shown in Figs. 11A, 11B, and 11C, the first material unloading
assembly support 170 is generally C-shaped and includes an elongated vertically
extending body 171, an elongated transversely or horizontally extending shoulder 172
integrally connected to the top of the body 171, and an elongated transversely or
horizontally extending foot 173 integrally connected to the bottom of the body 171. A
first end of the first material unloading assembly support 170 is integrally connected to
the interior side of the front support 110. A second opposite end of the first material
unloading assembly support 170 is integrally connected to the interior side of the rear
support 130. The first material unloading assembly support 170 is configured to
partially support the material unloading assembly 300 as further described below.

[00161] As shown in Figs. 11A, 11B, and 11C, the second material unloading
assembly support 180 is generally C-shaped and includes an elongated vertically
extending body 181, an elongated transversely or horizontally extending shoulder 182
integrally connected to the top of the body 181, and an elongated transversely or
horizontally extending foot 183 integrally connected to the bottom of the body 181. A
first end of the second material unloading assembly support 180 is integrally
connected to the interior side of the front support 110. A second opposite end of the
second material unloading assembly support 180 is integrally connected to the interior
side of the rear support 130. The second material unloading assembly support 180 is
configured to partially support the material unloading assembly 300 as further
described below.

[00162] The first material unloading assembly support and the second material

unloading assembly support 180 also support the tube supports 650, 652, 654, and
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656 of the interior bottom wall support assembly as shown in Figs. 11L, 11M, and 11N.
More specifically, (a) tube support 650 is suitably connected by fasteners (not shown)
to the top of shoulder 172 of the first material unloading assembly support 170 and to
the top of shoulder 182 of the second material unloading assembly support 180; (b)
the tube support 652 is suitably connected by fasteners (not shown) to the top of
shoulder 172 of the first material unloading assembly support 170; (c) the tube
support 654 is suitably connected by fasteners (not shown) to the top of shoulder 172
of the first material unloading assembly support 180 and to the top of shoulder 182 of
the second material unloading assembly support 180; and (d) the tube support 656 is
suitably connected by fasteners (not shown) to the top of shoulder 182 of the second
material unloading assembly support 180. Thus, it should be appreciated that the first
material unloading assembly support 170 and the second material unloading assembly
support 180 serve or provide multiple supporting functions.

[00163] As shown in Figs. 11A, 11B, and 11C, the first stabilizer or anti-racking
brace 190 is generally C-shaped and includes an elongated horizontally extending
body 191, an elongated vertically extending arm 192 integrally connected to one side
of the body 191, and an elongated vertically extending arm 193 integrally connected to
the opposite side of the body 191. A first end of the stabilizer brace 190 is integrally
connected to the top side of the first side support 120. A second opposite end of the
stabilizer brace 190 is integrally connected to the top side of the second side support
140. The stabilizer brace 190 is configured to partially support the material unloading
assembly 300 by supporting the first material unloading assembly support 170 and by
supporting the second material unloading assembly support 180. Specifically, the
stabilizer brace 170 is welded to the top of the shoulder 172 of the first material
unloading support 170 and is welded to the top of the shoulder 182 of the second
material unloading support 180. The stabilizer brace 190 is configured to prevent any
racking or distortion of the pallet 100.

[00164] As shown in Figs. 11A, 11B, and 11C, the second stabilizer or anti-
racking brace 200 is generally C-shaped and includes an elongated horizontally

extending body 201, an elongated vertically extending arm 202 integrally connected to
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one side of the body 201, and an elongated vertically extending arm 203 integrally
connected to the opposite side of the body 201. A first end of the stabilizer brace 200
is integrally connected to the top side of the first side support 120. A second opposite
end of the stabilizer brace 200 is integrally connected to the top side of the second
side support 140. The stabilizer brace 200 is configured to partially support the
material unloading assembly 300. The stabilizer brace 180 is welded to the top of the
shoulder 172 of the first material unloading support 170 and is welded to the top of the
shoulder 182 of the second material unloading support. The stabilizer brace 200 is
also configured to prevent any racking or distortion of the pallet 100.

[00165] In various embodiments of the present disclosure, the pallet 100 and
specifically the first bottom corner assembly 210, the second bottom corner assembly
230, the third bottom corner assembly 250, and the fourth bottom corner assembly 270
are not standard ISO corners, but are rather each compatible with standard 1SO
corners to enable: (a) the container 50 of the present disclosure to be stacked on other
containers with ISO corners; (b) other containers to be stacked on the container 50 of
the present disclosure; (c) the transport of the container of the present disclosure on
transport vehicles configured for containers with 1ISO corners; (d) the containers 50 of
the present disclosure to be mounted on container unloading devices configured for
containers with ISO corners; and (e) the containers 50 of the present disclosure to be
mounted on container unloading devices configured for the containers of the present
disclosure such as the material unloading devices shown in Figs. 17A, 17B, 17C, and
17D.

[00166] The first bottom corner assembly 210 as shown in Figs. 111, 11J, and
11K includes a generally rectangular horizontally extending base 211, a horizontally
extending tubular body 215 integrally connected to and extending upwardly from the
base 211, a generally rectangular horizontally extending cap 220 integrally connected
to the top of the horizontally extending tubular body 215, and a vertically extending
corner support 225 integrally connected to and extending upwardly from the cap 220.
The generally rectangular horizontally extending base 211 defines an inwardly offset

corner pin receiving opening 212 (shown in Figs. 10, 111, 11J, and 11K) that is
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configured to receive an upwardly extending corner pin (such as the upwardly
extending corner pin 766 of the upper corner assembly 750 further described below).
In this example illustrated embodiment, the inwardly offset corner pin receiving
opening 212 is angled or chamfered (i.e., wider at the bottom surface of the base 211
than the top surface of the base 211 as shown in Fig. 11K) to facilitate better receipt
and alignment of an upwardly extending corner pin received by the first bottom corner
assembly 210. As indicated below, such a corner pin 766 can be connected to and
extend upwardly from the top of another bulk material shipping container 50, or from a
bulk material shipping container transport vehicle (not shown) on which the container
50 is transported, or from a bulk material shipping container unloader device (such as
shown in Figs. 17A, 17B, 17C, and 17D) on which the container 50 is positioned. The
tubular body 215 includes four connected upwardly or horizontally extending integrally
connected upstanding walls 216, 217, 218, and 219. Wall 219 defines a corner pin
viewing opening 219a that is configured to be aligned with aperture 115a defined by
the arm 115 of the front support 110 as shown in Fig. 11J. As mentioned above, the
corner pin viewing opening 115a of the front support 110 is aligned with a corner pin
viewing opening 219a of the bottom corner assembly 210 to enable an operator of a
forklift truck to see through the respective arm 115 of the front support 110 and
through the first bottom corner assembly 210 to enable the operator to determine if
such bottom corner assembly is properly aligned with an upstanding corner pin (not
shown) of another container 50 (when such containers are stacked), of a transport
device (not shown) when the container 50 is placed on such transport device, or of a
unloading device (such as shown in Figs. 17A, 17B, 17C, and 17D) when the
container 50 is placed on such an unloading device to determine if the container 50 is
being properly positioned.

[00167] The horizontally extending cap 220 is integrally connected to top of the
tubular body 215, and specifically vertically extending connected walls 216, 217, 218,
and 219. The vertically extending corner support 225 that is integrally connected to
and that extends upwardly from the cap 220 is configured to be engaged by and
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support the first W-shaped corner member of the upright corner assembly of the
compartment 500 as further discussed below.

[00168] In this illustrated example embodiment, the front support 110 including
the arm 115 is integrally connected (by welding) to (and thus co-acts with or forms part
of) the first corner section assembly 210. More specifically, (a) the arm 115 is integrally
connected to the base 111, the tubular body 215, the cap 220, and to the first side
support 120; and (b) the foot 114 is integrally connected to the base 211.

[00169] In this illustrated example embodiment, the first side support 120
including the arm 126 is integrally connected (by welding) to (and thus co-acts with or
forms part of) the first corner section assembly 210. More specifically, (a) the arm 126
is integrally connected to the tubular body 215, the cap 220, and to the first side
support 120; and (b) the foot 124 is integrally connected to the base 211.

[00170] As shown in Figs. 1 to 10, 11A, 11B, 11C, 11D, and 11H, the second
bottom corner assembly 230 is a mirror image of the first bottom corner assembly 210
and thus includes a generally rectangular horizontally extending base, a horizontally
extending tubular body connected to and extending upwardly from the base, a
generally rectangular horizontally extending cap connected to the top of the
horizontally extending tubular body, and a vertically extending corner support 245
connected to and extending upwardly from the cap wall. The generally rectangular
horizontally extending base defines an inwardly offset corner pin receiving opening
that is configured to receive a corresponding upwardly extending corner pin of another
container, a transport vehicle, or unloading device.

[00171] In this illustrated example embodiment, (a) the first side support 120 is
integrally connected (by welding) to (and thus co-acts with or forms part of) the second
bottom corner assembly 230; and (b) the rear support 130 is integrally connected (by
welding) to (and thus co-acts with or forms part of) the second bottom corner assembly
230.

[00172] As shown in Figs. 1 to 10, 11A, 11B, 11C, and 11D, the third bottom
corner assembly 250 is identical to the first bottom corner assembly 210 and thus
includes a generally rectangular horizontally extending base, a horizontally extending
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tubular body connected to and extending upwardly from the base a generally
rectangular horizontally extending cap connected to the top of the horizontally
extending tubular body, and a vertically extending corner support 265 connected to
and extending upwardly from the cap. The generally rectangular horizontally
extending base defines an inwardly offset corner pin receiving opening that is
configured to receive a corresponding upwardly extending corner pin of another
container, a transport vehicle, or unloading device.

[00173] In this illustrated example embodiment, (a) the rear support 130 is
integrally connected (by welding) to (and thus co-acts with or forms part of) the third
bottom corner assembly 250; and (b) the second side support 140 is integrally
connected (by welding) to (and thus co-acts with or forms part of) the third bottom
corner assembly 250.

[00174] As shown in Figs. 1 to 10, 11A, 11B, 11C, and 11D, the fourth bottom
section corner assembly 270 is a mirror image of the first bottom corner assembly 210
and thus includes a generally rectangular horizontally extending base, a horizontally
extending tubular body connected to and extending upwardly from the base a
generally rectangular horizontally extending cap connected to the top of the
horizontally extending tubular body, and a vertically extending corner support 285
connected to and extending upwardly from the cap. The generally rectangular
horizontally extending base defines an inwardly offset corner pin receiving opening
that is configured to receive a corresponding upwardly extending corner pin of another
container, a transport vehicle, or unloading device.

[00175] In this illustrated example embodiment, (a) the second side support
140 is integrally connected (by welding) to (and thus co-acts with or forms part of) the
fourth bottom corner assembly 270; and (b) the front support 110 is integrally
connected (by welding) to (and thus co-acts with or forms part of) the fourth bottom
corner assembly 270.

[00176] It should be appreciated that the above illustrated example
embodiment enables the pallet 100 to support greater volumes of materials than

various known containers, support greater weights of materials than various known
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containers, provide the container with a better weight to holding cargo capacity than
various known containers. This is in part because the pallet and specifically the bottom
corner assemblies, the W-shaped corner members (of the upright corner assemblies
of the compartment), and the top corner assemblies (of the compartment) are
specifically aligned for weight transfer to the ground or other supporting member.
Additionally, this alignment and weight transfer provides the container with stacking
strength for one or more stacked containers. The (a) pallet, and (b) the W-shaped
corner assemblies, the top wall assembly, and the rest of the of the compartment as
described below, provide a cage like system that enables the use of the composite
panel or wall members (or FRP) described below that significantly reduces the tare
weight or tare to cargo weight ratio. This cage like system thus: (i) supports greater
volumes of materials than various known containers; (ii) supports greater weights of
materials than various known containers; and (iii) provides the container with a better

weight to holding cargo capacity than various known containers.

The lilustrated Example Material Unloading Assembly

[00177] The material unloading assembly 300 of this illustrated example
embodiment of the shipping container 50 of the present disclosure is generally
illustrated in Figs. 1 to 10, and more specifically illustrated in Figs. 11L, 11M, 11N,
110, and 12A to 12P. The material unloading assembly 300 generally includes: (a) a
first guide rail or J-channel 310; (b) a second guide rail or J-channel 320; (c) a gate
assembly 350; (d) a gate movement assembly 400; and (e) a rear material director
450. The gate assembly 350 is specifically configured to be in a closed position (as
shown in Figs. 2, 10, 11L, 11M, and 11N) to prevent the release of materials held in
the compartment 500, and to move to a plurality of different partially open positions
and to a fully opened position (shown in Figs. 3 and 12C) to enable the release of
materials held in the compartment 500. In this illustrated embodiment, the
configuration, arrangement, and attachment of the first guide rail or J-channel 310, the
second guide rail 320, the gate assembly 350, the gate movement assembly 400, and
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the rear material director 450 of the material unloading assembly 300 provide an
intentional looseness that facilitates or allows more play or side to side movement in
the gate assembly 350 that enables the gate assembly 350 to continue to open or
close if the gate assembly 350 becomes skewed, off-center, or misaligned. In other
words, the material unloading assembly is self-correcting. This enables the material
unloading assembly 300 and the entire container 50 to be manufactured with
reasonable manufacturing tolerance limits.

[00178] In this illustrated embodiment, the configuration, arrangement, and
attachment of the first guide rail or J-channel 310, the second guide rail 320, the gate
assembly 350, and the rear material director 450 of the material unloading assembly
300 provide material leakage prevention. In this illustrated embodiment, the
configuration and arrangement of the gate assembly 350 also provides additional
stability and damage prevention. Thus, this illustrated embodiment of the material
unloading assembly of the bulk material shipping container enables the container to be
stronger than various known containers, to be more durable than various known
containers, to hold greater volumes of materials than various known containers, to
hold greater weights of materials than various known containers, and to have a better
weight to holding cargo capacity than various known containers.

[00179] More specifically, in this illustrated embodiment, except as set forth
below, the first guide rail or J-channel 310, the second guide rail or J-channel 320, the
gate assembly 350, the gate movement assembly 400, and the material director 450
are all formed from steel to provide suitable structural strength and rigidity. However,
it should be appreciated that in alternative embodiments, the material unloading
assembly 300 or one or more parts thereof can be made from other suitably strong
materials (such as wood, plastic, or composite or fiber glass materials).

[00180] The second guide rail or J-channel 320 as shown in Figs. 12A, 12B,
12C, 12D, and 12N includes an elongated vertically extending attachment wall 321, an
elongated horizontally inwardly extending base wall 322 integrally connected to the
attachment wall 321, an elongated vertically upwardly extending gate assembly guide
wall or lip 323 integrally connected to the base wall 322 and spaced from and
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generally parallel to the attachment wall 321, a vertically inwardly extending front end
wall 322 integrally connected to the front end of the attachment wall 321, and a
vertically inwardly extending rear end wall 325 integrally connected to the rear end of
the attachment wall 321. The attachment wall 321, the base wall 322, the gate
assembly guide wall or lip 323, the front end wall 323, and the rear end wall 325 define
a channel 320a in which the lip 354 of the gate assembly 350 slides or moves as
discussed below. The second guide rail or J-channel 320, and specifically the
attachment wall 321 is suitably connected such as by fasteners (not shown) to the
second material unloading assembly support 180 as shown in Figs. 11L, 11M, 12C,
and 12N. The second guide rail or J-channel 320, and specifically the attachment wall
321 is connected to the wall 181 of the second material unloading assembly support
180. The second guide rail or J-channel 320 extends toward the front support 110 of
the pallet 100 to facilitate movement of the gate assembly 350 toward the front support
110 of the pallet 100.

[00181] The first guide rail or J-channel 310 is identical to the second guide rail
or J-channel 320 in this illustrated example embodiment. Thus, the first guide rail or J-
channel 310 includes an elongated vertically extending attachment wall, an elongated
horizontally inwardly extending base wall integrally connected to the attachment wall,
an elongated vertically upwardly extending gate assembly guide wall or lip integrally
connected to the base wall and spaced from and generally parallel to the attachment
wall, a vertically inwardly extending front end wall integrally connected to the front end
of the attachment wall, and a vertically inwardly extending rear end wall integrally
connected to the rear end of the attachment wall. The attachment wall, the base wall,
the gate assembly guide wall or lip, the front end wali, and the rear end wall of the first
guide rail or J-channel 310 define a channel in which the lip 353 of the gate assembly
350 slides or moves as discussed below. The first guide rail or J-channel, and
specifically the attachment wall, is suitably connected such as by fasteners (not
shown) to the wall 171 of first material unloading assembly support 170. The first guide
rail or J-channel 310 extends toward the front support 110 of the pallet 100 to facilitate
movement of the gate assembly 350 toward the front support 110 of the pallet 100.

35



CA 02945454 2016-10-13

[00182] The first guide rail or J-channel 310 extends parallel or substantially
parallel to second guide rail or J-channel 320. The first guide rail or J-channel 310 and
the second guide rail or J-channel 320 are also sized, aligned, and configured to
support opposite sides of the gate assembly 3560 and to generally guide the gate
assembly 350 as the gate assembly 350 moves from the closed position to each of the
partially open positions to the fully open position, and back from the fully opened
position to the fully closed position. The first guide rail or J-channel 310 and the
second guide rail or J-channel 320 enable relatively free movement of the gate
assembly 350 and particularly the side lips 353 and 354 of the closure member 352 of
the gate 351 of the gate assembly 350. This partly facilitates the relatively loose
interconnection of the gate 351 on or relative to the J-channels 310 and 320 to
facilitate free travel of the gate 351 relative to and on the J-channels, while also
enabling the gate 351 and the gate movement assembly 350 to cause the gate 351 to
self correct if it goes askew as it continues to open or close.

[00183] The upstanding front end walls of the guide rails or J-channels 310 and
320 function as stopping walls that prevent the gate 351 from moving too far toward
the front support 110.

[00184] The material unloading assembly 300 of the container 50 is thus
supported by the pallet 100 such that the gate assembly 350 is configured to be
positioned under and adjacent to the bottom opening or chute 504 in or defined by the
compartment 500 as described below.

[00185] As indicated above, the gate 351 of the gate assembly 350 includes a
substantially flat generally rectangular closure member 352, a first or left downwardly
extending side lip 353 integrally connected to a first or left side of the closure member
352, a second or right downwardly extending side lip 354 integrally connected to a
second or right side of the closure member 352, a downwardly extending front end
member 355 integrally connected to a front end of the closure member 352, a
downwardly extending rear end member or material director 356 integrally connected
to a rear end of the closure member 352. The gate 351 is movable or slidable from a

closed position (as shown in Figs. 1, 2, 4, 5, 9, 11L, 11M, 11N, and 12B) to a plurality
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of different partially opened positions (not shown) and then to a fully opened position
(as shown in Figs. 3 and 12C).

[00186] In this illustrated embodiment, the closure member 352 is made from
steel to: (a) provide structural strength and rigidity; (b) facilitate ease of cleaning; (c)
facilitate ease of repair; and (d) prevent contamination. However, it should be
appreciated that in alternative embodiments, the gate and the guide rails can be made
from other suitable materials.

[00187] The gate assembly 350 further includes a first downwardly extending
intermediate support member or stiffener 357 integrally connected to an intermediate
portion of the bottom of the closure member 352, and a second downwardly extending
intermediate support member or stiffener 358 integrally connected to an intermediate
portion of the bottom of the closure member 352.

[00188] The gate assembly 350 further includes a tubular cylindrical screw
stabilizer 359 that extends through and is integrally connected to the front end member
355, the first intermediate support member or stiffener 357, and the second
intermediate support member or stiffener 358. The tubular cylindrical screw stabilizer
359 assists in causing the elongated threaded screw 401 (described below) to spin in
a more or substantially true manner.

[00189] The downwardly extending rear end member 356 functions as a
secondary stopping member to prevent the gate 351 from moving too far forward
toward the front support 110. The downwardly extending rear end member 356 also
functions as a material director when the gate assembly 350 is in one of the partially
opened positions or the fully opened position as further discussed below.

[00190] The gate movement assembly 400 includes an elongated threaded
gate screw 401 having a first multi-level outer end 401a, a threaded (not shown)
intermediate section 401b, and a threaded (not shown) opposite or inner end 401c that
extends through and is threadably received in the screw receiver 430 (discussed
below) and in the screw stabilizer 359. The elongated threaded gate screw 401 co-
acts with the gate screw receiver 430 (that is integrally connected to the gate 351 of
the gate assembly 350) such that rotation of the gate screw 401 causes movement of
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the gate screw receiver 430 and thus movement of the gate 351 and gate assembly
350 including the closure member 352 toward and away from the front support 110.
This configuration enables the rotation of the gate screw 401 with minimal movement
of the gate screw 401 relative to the front wall support 110 and to the gate assembly
350.

[00191] The gate movement assembly 400 includes a gate screw head 402
integrally connected to the first outer end 401a of the gate screw 401. The gate screw
head 402 includes a nut 404 welded to the first level of the first outer end of the gate
screw 401 and a first collar 406 welded to the second larger level of the first outer end
of the gate screw 401.

[00192] The gate movement assembly 400 further includes a second washer
408 journaled about the gate screw 401, a gate first bushing 409 journaled about the
gate screw 401, a gate screw direction plate 410 journaled about the gate screw 401
and connected to the first support 110 (by shoulder bolt fasteners), a first rubber
impact-absorbing gate face plate 412 journaled about the gate screw 401 and
connected to the first support 110 (by the shoulder bolt fasteners), a gate screw
stabilizer tube 414 journaled about the gate screw 401, a second gate screw face plate
416 journaled about the gate screw stabilizer tube 410 and integrally connected
thereto and further connected to the first support 110 (by the shoulder bolt fasteners),
a third gate screw washer 418 journaled about the gate screw 401, a second gate
screw bushing 419 journaled about the gate screw 401, a gate screw pressure clamp
420 journaled about the gates screw 401 and securely connected to the gate screw
401, and the gate screw receiver 430. The gate screw receiver 430 includes a gate
screw mounting plate 432 and a threaded nut 434 integrally connected to and
extending from the gate screw mounting plate 432, and a second impact-absorbing
rubber gate screw face plate (not shown).

[00193] As mentioned above, the gate movement assembly 400 includes a first
plurality of fasteners and particularly shoulder bolts and nuts (not labeled) that connect
the direction plate 410, the first face plate 412, the second face plate 410 (and tube
stabilizer 414) to opposite sides of the first support 110. The combination of the
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shoulder bolts and the first rubber impact-absorbing face plate 412 provide an
intentional loose connection between: (a) the first support 110, and (b) the tube
stabilizer 414, the second washer 408, the first bushing 409, and the second face plate
416, the third washer 418, the second bushing 419, and the pressure clamp 420
securely connected to the screw 401. This loose connection enables certain
movements of the second washer 408, the first bushing 409, the stabilizer tube 414
and the second face plate 416, the third washer 418, the second bushing 419, and the
pressure clamp 420 relative to the screw 401, and relatively free rotation or oscillation
of the shoulder bolts. The combination of these components enable the screw 401 to
spin in either direction without further extending outside of the front to rear width of the
container 50.

[00194] The gate movement assembly 400 further includes a second plurality
of fasteners such as bolts and nuts (not labeled) that attach the gate screw receiver
430 to the gate 351 and particularly the downwardly extending front end member 355
of the gate 351.

[00195] In this illustrated example embodiment, the gate screw 401 is a 1.5
inch diameter cylindrical threaded rod. It should be appreciated that the gate screw
may be made in other suitable sizes and from other different materials such as other
different types of steel in accordance with the present disclosure.

[00196] The gate screw head 402 is configured to be engaged or gripped by a
socket, wrench, or other tool of the user to open and close the gate assembly 350 and
particularly the gate 351. This configuration also inhibits or prevents the gate
assembly 350 including the gate 351 from opening accidentally. In other words, this
configuration of the material unloading assembly 300 and specifically the gate
assembly 350 and the gate movement assembly 400 enable a user to secure the gate
351 in a closed position or any specific open position to prevent the gate assembly
350 from being accidentally moved at undesired points in time such as: (a) during
loading of the container 50; (b) during transit of the container 50; or (c) at any other
point in time prior to the time when an unloader wants to open the gate assembly 350.
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[00197] It should be appreciated that placing the gate assembly 350 and
particularly the gate 351 in a partially open or partially closed positioned enables the
user to control the rate of emptying the materials from the container 50.

[00198] The rear material director 450 of the material unloading assembly 300
includes an elongated horizontally extending upstanding base wall 452, a first or left
side vertically extending attachment arm 460 integrally connected to the left side of
and transversely extending rearwardly from the upstanding base wall 452, a second or
right side vertically extending attachment arm 470 integrally connected to the right side
of and transversely extending rearwardly from the upstanding base wall 452, and a
downwardly and rearwardly extending material director wall 480 integrally connected
to the bottom of the upstanding base wall 452.

[00199] The rearwardly extending material director wall 480 of the upstanding
base wall 452 co-acts with the downwardly extending rear end member or material
director 356 of the closure member 352 of the gate 351 of the gate assembly 350
(when the gate 351 is moved to any of the plurality of different partially opened
positions and to the fully opened position) to direct material held in the compartment
500 out of the compartment 500.

[00200] The rear material director 450 of the material unloading assembly 300
also functions as a backstop to prevent the rearwardly movement of the gate assembly
350.

[00201] The rear material director 450 of the material unloading assembly 300
is connected by fasteners (not shown) to the first material unloading assembly support
170 and the second material unloading assembly support 180. The rear material
director 450 extends between the first material unloading assembly support 170 and
the second material unloading assembly support 180. The rear material director 450
also prevents the first material unloading assembly support 170 and the second
material unloading assembly support 180 from respectively bowing outwardly toward

the left side and right sides of the container.
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The lllustrated Example Compartment

[00202] The compartment 500 of this illustrated example embodiment of the
shipping container 50 of the present disclosure is generally illustrated in Figs. 1 to 10,
and more specifically illustrated in Figs. 13A to 13BBB. The compartment 500 defines
a chamber or material holding area 502 configured to receive, hold, and release
materials (not shown).

[00203] The compartment 500 generally includes: (a) a first upright corner
assembly 510; (b) a second upright corner assembly 530; (c) a third upright corner
assembly 550; (d) a fourth upright corner assembly 570; (e) an interior bottom wall
assembly 590; (f) an interior bottom wall support assembly 630; (g) an exterior front
wall assembly 670; (h) an exterior first or left side wall assembly 690; (i) an exterior
rear wall assembly 710; (j) an exterior second or right side wall assembly 730; (k) a
first upper corner assembly 750; (I) an second upper corner assembly 770; (m) an
third upper corner assembly 790; (n) a fourth upper corner assembly 810; and (o) a
top wall assembly 850. The first upright corner assembly 510, the second upright
corner assembly 530, the third upright corner assembly 550, the fourth upright corner
assembly 570, the interior bottom wall assembly 590, the exterior front wall assembly
670, the exterior first or left side wall assembly 690, the exterior rear wall assembly
710, the exterior second or right side wall assembly 730, and the top wall assembly
850 define the compartment material holding area 502 that extends downwardly from
the top wall assembly 850 toward the interior bottom wall assembly 590, and to a
material release opening or chute 504 defined by the interior bottom wall assembly
590. In this illustrated embodiment of the material unloading assembly of the bulk
material shipping container, the combination of the first upright corner assembly 510,
the second upright corner assembly 530, the third upright corner assembly 550, the
fourth upright corner assembly 570, the interior bottom wall assembly 590, the interior
bottom wall support assembly 630, the exterior front wall assembly 670, the exterior
left side wall assembly 690, the exterior rear wall assembly 710, the exterior right side
wall assembly 730, the first upper corner assembly 750, the second upper corner
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assembly 770, the third upper corner assembly 790, the fourth upper corner assembly
810, and the top wall assembly 850, enables the container 50 to be stronger than
various known containers, more durable than various known containers, hold greater
volumes of materials than various known containers, hold greater weights of materials
than various known containers, and have a better weight to holding cargo capacity
than various known containers.

[00204] In this illustrated embodiment, except as set forth herein (such as for
the composite panels of the exterior wall assemblies), the first upright corner assembly
510, the second upright corner assembly 530, the third upright corner assembly 550,
the fourth upright corner assembly 570, the interior bottom wall assembly 590, the
exterior front wall assembly 670, the exterior first or left side wall assembly 690, the
exterior rear wall assembly 710, the exterior second or right side wall assembly 730,
and the top wall assembly 850 are all formed from steel and suitably connected by
fasteners or welding to provide suitable structural strength and rigidity. However, it
should be appreciated that in alternative embodiments of the present disclosure, the
compartment 500 or one or more parts thereof can be made from other suitably strong
materials (such as wood, plastic, or composite or fiber glass materials) and that two or
more parts thereof can be suitably connected in other manners.

[00205] More specifically, as shown in Figs. 13B to 13U, the interior bottom
wall assembly 590 includes: (i) an interior bottom wall defined by or including four
connected downwardly angled panels 592, 594, 596, and 598 (shown in Figs 2, 3, 4,
5, 13A to 13L, 13T, 13AA to 13FF) ; (ii) four material leakage preventers 600, 602,
604, and 606 (shown in Figs. 13A, 13C to 13F, 13J to 13N, 13T, and 13FF); (iii) four
gate sealing members 610, 612, 614, and 616 (shown in Figs. 13A, 13C to 13E, and
130 to 13T); and (iv) four butterfly leakage prevention plates 618 (shown in Figs. 13T
and 13U), 620 (not shown), 622 (not shown), and 624 (shown in Fig. 13F). The four
panels 592, 594, 596, and 598 of the interior bottom wall assembly 590 and the four
gate sealing members 610, 612, 614, and 616 define the material release opening or
chute 504. '
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[00208] As shown in Figs. 2, 3, 4, 5, 13A to 13L, 13T, 13AA to 13FF, the four
downwardly angled panels 592, 594, 596, and 598 respectively have: (a) inwardly and
downwardly extending sections 592a, 594a, 596a, and 598a; (b) vertically downwardly
extending lower lips 592b, 594b, 596b, and 598b extending vertically downwardly from
the sections 592a, 594a, 596a, and 598a; (c) vertically upwardly extending lower lips
592¢, 594c, 596¢, and 598c extending vertically upwardly from the sections 592a,
594a, 596a, and 598a; (d) downwardly extending left side lips 592d, 594d, 596d, and
598d extending downwardly from the left sides of sections 592a, 594a, 596a, and
598a; and (e) downwardly extending right side lips 592e, 594e, 596e, and 598e
extending downwardly from the left sides of sections 592a, 594a, 596a, and 598a.

[00207] The lower edges of these four downwardly angled panels 592, 594,
596, and 598 are not directly supported in this illustrated example embodiment.
Rather, the interior bottom wall panels 592, 594, 596, and 598 are supported at
multiple locations above the lower edges of these four downwardly angled panels 592,
594, 596, and 598 by the interior bottom wall support assembly 630 as further
discussed below. Thus, the four downwardly angled panels 592, 594, 596, and 598
are allowed to move or flex to a certain extent relative to each other and to the rest of
the compartment 500 when supporting the materials loaded into the compartment 500.

[00208] In this various example embodiments of the present disclosure, the
interior bottom wall assembly 590 (including each of the downwardly extending panels
592, 594, 596, and 598) is made of stainless steel, galvanized steel, or other suitable
materials to: (a) facilitate attachment or connection of these parts by welding and/or
suitable fasteners; (b) provide structural strength and rigidity; (c) facilitate ease of
cleaning; (d) facilitate ease of repair; (e) prevent rusting; (f) minimize overall weight of
the container; and (g) prevent contamination. However, it should be appreciated that
in alternative embodiments, one or more of these components can be made from other
suitable materials and that these components can be connected in other suitable
manners.

[00209] As shown in Figs. 13A, 13C to 13F, 13J to 13N, 13T, and 13FF, the
four material leakage preventers 600, 602, 604, and 606 are each generally U-shaped
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elongated members that are configured to be connected to the adjacent side lips of the
downwardly angled panels 592, 594, 596, and 598 to prevent material leakage
between the downwardly angled panels 592, 594, 5696, and 598. More specifically, as
shown in Figs. 13J, 13K, 13L, 13M, and 13N, material leakage preventer 600 includes
a first outwardly extending elongated wall 600a and a second outwardly extending
elongated wall 600b integrally connected by an elongated connector 600c. The first
wall 600a and the second wall 600b are longer than the elongated connector 600c.
The first wall 600a, the second wall 600b, and the connector 600c form a pocket 600d
(shown in Fig. 13L) that is configured such that if any materials leak between the
adjacent lips of adjacent panels, the pocket 600d will catch such materials and trap
such materials and/or in various embodiments direct such materials downwardly
toward the opening 504. The first wall 600a and the second wall 600b each have
suitable fastener openings (not labeled) that enable the material leakage preventer
600 to be connected by fasteners (not shown) to the adjacent panels 592 and 594,
and specifically to downwardly extending left side lip 592d of panel 592 and
downwardly extending right side lip 594e of panel 594.

[00210] Each of the other material leakage preventers 602, 604, and 606 has
the same configuration as material leakage preventer 600 and respectfully facilitate
attachment of: (i) material leakage preventer 602 to downwardly extending left side lip
594d of panel 594 and downwardly extending right side lip 596e of panel 596; (ii)
material leakage preventer 604 to downwardly extending left side lip 596d of panel 596
and downwardly extending right side lip 598e of panel 598; and (i) material leakage
preventer 608 to downwardly extending left side lip 598d of panel 598 and downwardly
extending right side lip 592e of panel 592.

[00211] As shown in Figs. 13A, 13C, 13D, 13E, 13K, 130, 13P, 13Q, 13R, and
138, the four gate sealing members 610, 612, 614, and 616 are respectively
connected to the vertically downwardly extending lower lips 592b, 594b, 596b, and
598b of the panels or sections 592a, 594a, 596a, and 598a of the interior bottom wall
assembly 590 by suitable fasteners (not shown). Gate sealing member 610 includes a

vertically extending panel attachment elongated wall 611a, a transversely extending
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elongated extension wall 611b integrally connected to the attachment wall 611a, and a
vertically extending elongated guide member attachment wall 611c integrally
connected to the extension wall 611b. Gate sealing member 610 further includes an
elongated guide member 611d suitably connected to the guide member attachment
wall 611c such as by fasteners (not shown). In one embodiment, the guide member is
partially made from a felt material. In this illustrated embodiment, wall 611a, wall 611b,
and wall 611c are shorter than the guide member 611d to allow guide member 611d
(and the other guide members) to respectively fill the spaces at the corner
intersections of the four gate sealing members 610, 612, 614, and 616. The other
gate sealing members 612, 614, and 616 have the same configuration as gate sealing
member 610. When the four gate sealing members 610, 612, 614, and 616 are
suitably and respectively connected to the vertically downwardly extending lower lips
592b, 594b, 596b, and 598b of the panels or sections 592a, 594a, 596a, and 598a (as
shown in Fig. 13A), they define the opening 504.

[00212] The guide members 611d, 613d, 615d, and 617d of the four gate
sealing members 610, 612, 614, and 616 have several functions. The guide members
611d, 613d, 615d, and 617d seal the corners of the panels or sections 592a, 594a,
596a, and 598a. The guide members 611d, 613d, 615d, and 617d also provide a seal
or seals with top of the gate 351 of the gate assembly 350 of the material unloading
assembly 300, and thus enable the gate 351 to be positioned below the lower edge of
the lower lips of the panels. The guide members 611d, 613d, 615d, and 617d further
enable the gate 351 to move freely while the material in the compartment 500 is still
sealed above. The guide members additionally enable the material unloading
assembly 300, the compartment 500, and the entire container 50 to be manufactured
with reasonable tolerance limits while still providing a high performance seal. The
guide members 611d, 613d, 615d, and 617d of the four gate sealing members 610,
612, 614, and 616 are each individually replaceable when worn or damaged.

[00213] The four gate sealing members 610, 612, 614, and 616 also co-act
with the downwardly extending rear end member or material director 356 of the
closure member 352 of the gate 351 of the gate assembly 350 (when the gate 351 is
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moved to any of the plurality of different partially opened positions and to the fully
opened position) to direct material held in the compartment 500 out of the
compartment 500. In other words, the shape of the four gate sealing members 610,
612, 614, and 616 assist in directing material from the compartment 500 through the
opening 504.

[00214] Thus, the four gate sealing members 610, 612, 614, and 616 are
configured to engage the top surface of the gate 351 of the gate assembly 350 of the
material unloading assembly 300 to form a seal with the gate 351 to prevent leakage
of material, to allow for and compensate for movement of the panels or sections 592a,
594a, 596a, and 598a of the interior bottom wall assembly 590 due to the weight of
materials held by the compartment 500, to enable the material unloading assembly
300, the compartment 500, and the entire container to be manufactured with
reasonable manufacturing tolerance limits, and to properly direct material out of the
compartment.

[00215] The four butterfly leakage prevention plates 618, 620, 622, and 624
are also connected to the bottom corners of the panels or sections 592a, 594a, 596a,
and 598a of the interior bottom wall assembly 590 to prevent leakage of materials held
in the compartment 500. Butterfly leakage prevention plate 618 includes two integrally
connected plates 816a and 618b as shown in Figs. 13T and 13U. Butterfly leakage
prevention plates 620, 622, and 624 are identical to butterfly leakage prevention plate
618 in this illustrated example embodiment.

[00216] The compartment 500 includes four upright corner assemblies 510,
530, 550, and 570. Each upright corner assembly 510, 530, 550, and 570 generally
includes an elongated vertically extending upright W-shaped corner member, a winged
panel support, and an upper V-shaped sealing plate as further described below.

[00217] The bottom portion of example upright corner assembly 570 (partially
shown in Figs. 13V and 13W) includes an elongated vertically extending upright W-
shaped corner member 571. The example W-shaped corner member 571 includes
four elongated vertically extending upright connected walls 572, 573, 574, and 575.
Wall 673 extends generally transversely to and is integrally connected to wall 572.
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Wall 574 extends generally transversely to and is integrally connected to wall 573.
Wall 575 extends generally transversely to and is integrally connected to wall 574.
The bottom of the W-shaped corner member is connected to the pallet 100, and
specifically: (a) the bottom of wall 573 is connected to the vertically extending corner
support 275 of the bottom corner assembly 270 of the pallet 100 by one or more
suitable fasteners (not shown); (b) the bottom of wall 574 is connected to the vertically
extending corner support 275 of the bottom corner assembly 270 of the pallet 100 by
one or more suitable fasteners (not shown); (c) the bottom of wall 572 is connected to
the front support 110 of the pallet 100 by one or more suitable fasteners (not shown);
and (d) the bottom of wall 5675 is connected to the side support 140 of the pallet 110 by
one or more suitable fasteners (not shown).

[00218] As mentioned above, each upright corner assembly 510, 530, 550, and
570 includes a winged panel support. The example winged panel support 576 is
shown in Figs. 13B, 13C, 13D, 13X, 13Y, 13Z, and 13AA, and includes: (a) vertically
extending attachment walls 577a and 577b configured to be connected by fasteners
(not shown) to vertically extending upright connected walls 573 and 574 of the W-
shaped corner member 571; and (b) outwardly extending engagement walls 578a and
578b configured to engage configured to respectively support the bottom surfaces of
the upper corner sections of the panels 592 and 598 that partially define the interior
bottom wall of the interior bottom wall assembly 590.

[00219] As mentioned above and as shown in Figs. 13B, 13C, 13D, 13BB,
13CC, and 13EE, each upright corner assembly 510, 530, 550, and 570 further
includes an upper V-shaped sealing plate. The example upper V-shaped sealing plate
580 is formed from or includes two members integrally connected and more
specifically includes: (a) vertically extending attachment walls 581a and 581b
configured to be connected by fasteners (not shown) to vertically extending upright
connected walls 573 and 574 of the W-shaped corner member 571; and (b)
downwardly and then inwardly and downwardly extending corner support walls 582a
and 582b respectively configured to be connected by fasteners (not shown) to
vertically extending upright connected walls 572 and 575 of the W-shaped corner
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member 571. The example upper V-shaped sealing plate 580 engages the top
surfaces of the upper corner sections of the panels 592 and 598 that define the interior
bottom wall of the interior bottom wall assembly 590 to seal that corner from material
leakage.

[00220] The winged panel support 576 and the upper V-shaped sealing plate
580 are configured to engage and sandwich the upper corner sections of the panels
592 and 598 that define the interior bottom wall of the interior bottom wall assembly
590. This provides additional support for the upper corner sections of the panels 592
and 598 and additionally prevents leakage of materials in the area where the upper
corner sections of the panels 592 and 598 meet.

[00221] Similar to the first upright corner assembly 570, the second upright
corner assembly 510 includes an elongated vertically extending W-shaped corner
member, a winged panel support, and an upper V-shaped sealing plate.

[00222] Similar to the first upright corner assembly 570, the third upright corner
assembly 530 includes an elongated vertically extending W-shaped corner member, a
winged panel support, and an upper V-shaped sealing plate.

[00223] Similar to the first upright corner assembly 570, the fourth upright
corner assembly 550 includes an elongated vertically extending W-shaped corner
member, a winged panel support, and an upper V-shaped sealing plate.

[00224] The interior bottom wall support assembly 630 supports the interior
bottom wall assembly 590 and includes: (i) tube supports 650, 652, 654, and 656; (ii)
four sets of inner wedge shaped interior bottom wall supports; and (iii) four sets of
outer wedge shaped interior bottom wall supports. Each different first and second set
of supports support a respective different one of the panels 592, 594, 596, and 598 of
the interior bottom wall assembly 590 of the compartment 500. In other words, each of
the panels 592, 594, 596, and 598 is supported by two inner wedge shaped interior
bottom wall supports and two outer wedge shaped interior bottom wall supports.

[00225] For example, as shown in Figs. 5, 8, 10, 13FF, 13GG, 13HH, 13JJ,
1311, and 13KK, two inner wedge shaped interior bottom wall supports 632 and 636
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and two outer wedge shaped interior bottom wall supports 642 and 646 support panel
594.

[00226] The inner wedge shaped interior bottom wall support 632 includes
vertically downwardly extending tube 633 integrally formed with inwardly downwardly
extending tube 634. The inwardly downwardly extending tube 634 is configured to
mate with upwardly outwardly extending tube 635 that extends from the tube support
652. The inner wedge shaped interior bottom wall support 632 including the tube 633,
tube 634, and tube 635 is positioned under the panel 594 such that when weight is
placed on the panel 594 and the panel 594 moves or flexes downwardly, the panel
594 engages and is supported by the tube 634.

[00227] Likewise, the inner wedge shaped interior bottom wall support 636
includes vertically downwardly extending tube 637 integrally formed with inwardly
downwardly extending tube 638. The inwardly downwardly extending tube 638 is
configured to mate with upwardly outwardly extending tube 639 that extends from the
tube support 652. The inner wedge shaped interior bottom wall support 636 including
the tube 637, tube 638, and tube 639 is positioned under the panel 594 such that
when weight is placed on the panel 594 and the panel 594 moves or flexes
downwardly, the panel 594 engages and is supported by the tube 638.

[00228] The outer wedge shaped interior bottom wall support 642 includes
vertically downwardly extending tube 643 integrally formed with inwardly downwardly
extending tube 644, which is integrally formed with vertically downwardly extending
tube 645. The vertically downwardly extending tube 645 is supported by and
connected to the first fork lift tine receiving tube 150. The vertically downwardly
extending tube 645 connected by a suitable fastener (not shown) to upwardly
extending interior bottom wall support member attachment bracket 154 that extends
upwardly from the top wall of the tubular body 151 of the first fork lift tine receiving
tube 150. The outer wedge shaped interior bottom wall support 642 including the tube
643, tube 644, and tube 645 is positioned under the panel 594 such that when weight
is placed on the panel 594 and the panel 594 moves or flexes downwardly, the panel

594 engages and is supported by the tube 644,
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[00229] Likewise, the outer wedge shaped interior bottom wall support 646
includes vertically downwardly extending tube 647 integrally formed with inwardly
downwardly extending tube 648, which is integrally formed with vertically downwardly
extending tube 649. The vertically downwardly extending tube 649 is supported by
and connected to the first fork lift tine receiving tube 150. The vertically downwardly
extending tube 649 connected by a suitable fastener (not shown) to upwardly
extending interior bottom wall support member attachment bracket 153 that extends
upwardly from the top wall of the tubular body 151 of the first fork lift tine receiving
tube 150. The outer wedge shaped interior bottom wall support 646 including the tube
647, tube 648, and tube 649 is positioned under the panel 594 such that when weight
is placed on the panel 594 and the panel 594 moves or flexes downwardly, the panel
594 engages and is supported by the tube 648.

[00230] It should be appreciated that the tubes 633 and 637 of the two inner
wedge shaped interior bottom wall supports 632 and 636 and the tubes 643 and 647
of the two outer wedge shaped interior bottom wall supports 642 and 646 extend
through the shoulder 122 (and specifically the interior bottom wall support member
openings 122a, 122b, 122¢, and 122d defined by the shoulder 122) of the left side
support 120 of the pallet 100 and rest on the base wall 124 of the left side support 120
to direct the weight of the materials held in the compartment 500 directly to the ground
or other supporting surface. It should be appreciated that the tubes 645 and 649 of
two outer wedge shaped interior bottom wall supports 642 and 646 rest on the tube
150 to direct the weight of the materials held in the compartment 500 to the pallet 100.
It should be appreciated that this same configuration is also employed to partially
support the right side of the compartment.

[00231] The two inner wedge shaped interior bottom wall supports for the front
side of the interior bottom wall support assembly 630 likewise extend through the front
support 110 of the pallet 100. The two inner wedge shaped interior bottom wall
supports for the front side of the interior bottom wall support assembly 630 also are
attached to support tube 650 which is connected to the pallet 100.
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[00232] The two outer wedge shaped interior bottom wall supports for the front
side of the interior bottom wall support assembly 630 rest on the shoulder 112 of the
front wall support 110 of the pallet 100. The two outer wedge shaped interior bottom
wall supports for the front side of the interior bottom wall support assembly 630 also
rest on and are connected to the tubes 150 and 160 of the pallet 100.

[00233] Likewise, the two inner wedge shaped interior bottom wall supports for
the rear side of the interior bottom wall support assembly 630 extend through the rear
support 130 of the pallet 100. The two outer wedge shaped interior bottom wall
supports for the rear side of the interior bottom wall support assembly 630 rest on the
shoulder of the rear wall support 120 of the pallet 100.

[00234] The tube supports 650, 652, 654, and 656 are thus configured to
partially support the sets of inner wedge shaped interior bottom wall supports and sets
of outer wedge shaped interior bottom wall supports. For example, tube support 652
includes a horizontally extending attachment bar 652a and an upwardly extending
support member 642b. Each other tube support also includes an attachment bar and a
support member in various embodiments. The attachment bars are respectively
attached by fasteners (not shown) to the first material unloading assembly support 170
and the second material unloading assembly support 180 as shown in Figs. 11L, 11M,
and 11N.

[00235] The compartment 500 includes four upper corner assemblies 750, 770,
790, and 810. As illustrated in Figs. 13LL, 13MM, 13NN, 1300, 13PP 13QQ, 13RR,
and 13SS, the example upper corner assembly 750 is connected to the top of the W-
shaped corner member of the upright corner assembly 510 that is connected to and
extends upwardly from the pallet 100. The upper corner assembly 750 includes a
horizontally extending base 751, a vertically downwardly extending corner connection
bracket 755 integrally connected to the bottom of the base 751, a vertically extending
tubular body 760 integrally connected to and extending upwardly from the top of the
base 752, a generally rectangular horizontally extending cap 765 integrally connected
to the top of the horizontally extending tubular body 760, and a vertically extending
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corner pin 770 integrally connected to and extending upwardly from the top of the cap
765.

[00236] The horizontally extending base 751 is identical to the cap 765 in this
ilustrated example embodiment, and includes a generally rectangular body 752 having
a top surface, a bottom surface, a front edge, a rear edge, a first side edge, and a
second side edge. The body 752 defines an off-center opening 753 for manufacturing
purposes (i.e., that is needed for the cap 765 in this example illustrated embodiment).

[00237] The corner connection bracket 755 includes a first wall 756 and a
transversely extending integrally connected second wall 758 that are connected to the
top section of the upright corner assembly and particularly the walls 512 and 515 of
the W-shaped corner member of the upright corner assembly 510 of the compartment
500. In addition to the fastener openings (not labeled), the walls 756 and 758 include
fixturing opening 756a and 758a that surround the heads of bolts (not shown) that are
employed to attach the top wall assembly 850 to the four upper corner assemblies
750, 770, 790, and 810.

[00238] The tubular body 760 includes four integrally connected upwardly
extending walls 761, 762, 763, and 764, each having an upper edge, a bottom edge,
an inner surface, and an outer surface.

[00239] The cap 765 is integrally connected to each of the upper edge of the
upwardly extending walls 761, 762, 763, and 764 of the tubular body 760.

[00240] The corner pin 766 in this illustrated example embodiment is a solid
piece of steel configured to fit into the corner pin receiver or opening of a bottom
corner assembly of a pallet of another container stacked on container 50. The corner
pin 766 includes a neck 767 and a head 768 that define generally flat continuous
opposing side walls and generally curved end walls. The head 768 includes inwardly
angled upwardly extending top walls and a horizontally extending top wall. The
inwardly angled upwardly extending top walls assist in the alignment and centering of
another container being stacked on container 50. The opposing flat sides of the head
768 of the corner pin 766 also facilitate alignment and centering of another container
being stacked on container 50. The upwardly extending corner pin 766 as well as the
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other corner pins of the compartment 500 of the container 50 are also configured to be
received by standard or other ISO corners.

[00241] The corner pin 766 is integrally connected at an offset position on the
cap 756. More specifically, during assembly, the neck 767 of the corner pin 766 is
inserted through the opening 765a in the top of the cap 756 and welded to the bottom
surface of the cap 756. This enables a bottom corner assembly of another container
to directly and flatly rest on the upper surface of the cap 756 without interference from
any welds on the top surface of the cap 765. This provides for more level and secure
stacking of the containers of the present disclosure.

[00242] The corner pin 766 in this illustrated example embodiment fits into an
aperture of a standard ISO corner as well as into any of the bottom corner assemblies
of the container of the present disclosure.

[00243] The second upper corner assembly 770 is a mirror image of the first
upper corner assembly 750 in this illustrated example embodiment.

[00244] The third upper corner assembly 790 is identical to the first upper
corner 750 in this illustrated example embodiment.

[00245] The fourth upper corner assembly 810 includes is a mirror image of the
first upper corner assembly 750 in this illustrated example embodiment.

[00246] When a second or upper container 50 sits on a first or lower container
50, the pallet 100 of the second or top container rests on the caps of the first upper
corner 750, the second upper corner 770, the third upper corner 790, and the fourth
upper corner 810 of the lower container 50. The first upper corner 750, the second
upper corner 770, the third upper corner 790, and the fourth upper corner 810 of the
lower container 50 direct the weight of the second or upper top container 50 to the
upright corners assemblies of the first or lower container rather than the exterior wall
assemblies of the first or lower container. This prevents the weight of the second or
upper container from damaging the exterior wall assemblies of the compartment and
provides for better nesting of compatible containers.

[00247] The exterior front wall assembly 670 includes a composite panel 672 to
minimize the weight of the container 50, a first or bottom elongated horizontally
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extending kick plate 676, a second or intermediate elongated horizontally extending
seal plate 680, a first or lower elongated horizontally extending brace 682, a second or
intermediate elongated horizontally extending brace 684, a third intermediate
elongated horizontally extending brace 686, and a fourth or upper elongated
horizontally extending brace 688 (as shown in Figs. 1, 2, 3, 4, 6, 13TT, 13UU, 13WW,
13XX, and 13YY).

[00248] The composite panel 672 includes a top edge, a bottom edge, a left
side edge, and a right side edge. The composite panel 672 extends from the upright
corner assembly 510 to the upright corner assembly 570, and from the shoulder 112 of
the front support 110 to the front L-shaped angle top support 852 of the top wall
assembly 850. The composite panel 672 is connected by fasteners (not shown) to the
upright corner assembly 510 and to the upright corner assembly 570 by respective
side interior side sandwich plates (such as sandwich plate 673 shown in Fig. 13ZZ).
The composite panel 672 is connected by fasteners (not shown) to the shoulder 112 of
the front support 110 by the bottom of interior seal plate 681 and exterior kick plate
676. The composite panel 672 is also held in place by the second seal plate 680 and
the top of interior seal plate 681 and fasteners (not shown). The composite panel 672
is connected by fasteners (not shown) to the front L-shaped angle top support 852 and
an internal attachment plate (not shown) of the top assembly 850.

[00249] The first or bottom elongated horizontally extending kick plate 676
includes a substantially flat metal plate having a top edge, a bottom edge, a left side
edge, and a right side edge. The first or bottom elongated horizontally extending kick
plate 676 defines a central opening or viewing port 676a that enables a user see the
operation of part of the material unloading assembly 300, and particularly the rotation
of the screw 401 and the movement of the gate assembly 350 from closed position
toward the fully open position, and back from the fully opened position to the closed
position. The first or bottom elongated horizontally extending kick plate 676 extends
from the upright corner assembly 510 to the upright corner assembly 570, and from
the shoulder 112 of the front corner support 110 to the same height as the top of the
lip 592¢ of the panel 592 as shown in Fig. 13UU. The top of the first or bottom
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elongated horizontally extending plate kick 676 is connected by fasteners (not shown)
to the lip 592¢ of the panel 592 and to the bottom of an interior seal plate 681 shown in
Figs. 13DD and 13EE.

[00250] The second or intermediate elongated horizontally extending seal plate
680 includes a substantially flat metal plate having a top edge, a bottom edge, a left
side edge, and a right side edge. The second or intermediate elongated horizontally
extending seal plate 680 extends from the upright corner assembly 510 to the upright
corner assembly 570. The second or intermediate elongated horizontally extending
seal plate 680 facilitates the attachment of the top of the interior seal plate 681 shown
in Figs. 11DD and 13EE.

[00251] The interior seal plate 681 prevents leakage of materials from the
compartment by facilitating an upward extension of or from the lip 592c. This upwardly
extending plate or extension extends above the mid-point or pressure level of the
compartment where any outward bowing would occur in the first wall assembly when
the compartment contains heavy or dense materials, and thus prevents such materials
from entering spaces formed between the lip 592 and the composite wall 672 due to
any such outward bowing. The interior seal plate 681 additionally seals any spaces
between the fasteners that hold the kick plate 676 to the upwardly extending lip 592¢
of panel 592 of the interior bottom wall assembly 590.

[00252] The first or lower elongated horizontally extending brace 682 (as
shown in Fig. 13VV), includes an elongated vertically extending outer wall 682a, an
upper elongated upwardly angled inwardly extending connection wall 682b integrally
connected to the top of the outer wall 682a, a lower elongated downwardly angled
inwardly extending connection wall 682¢ integrally connected to the bottom of the
outer wall 682a, an upper elongated vertically extending base wall 682d integrally
connected to the top of the connection wall 682b, and a lower elongated vertically
extending base wall 682e integrally connected to the bottom of the connection wall
682c. The left side end of the brace 682, and particularly the left side end of the upper
base wall 682d and lower base wall 682e are connected to the wall 572 of the corner

support assembly 570 by suitable fasteners (not shown). The right side end of the
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brace 682, and particularly the right side end of the upper base wall 682d and the
lower base wall 682e are connected to the wall 515 of the upright corner assembly 510
by suitable fasteners (not shown).

[00253] The second or intermediate elongated horizontally extending brace
684 (as shown in Figs. 13WW, 13XX, and 13YY) includes an elongated vertically
extending outer wall 684a, an upper elongated upwardly angled inwardly extending
connection wall 684b integrally connected to the top of the outer wall 684a, a lower
elongated downwardly angled inwardly extending connection wall 684c integrally
connected to the bottom of the outer wall 684a, an upper elongated vertically
extending base wall 682d integrally connected to the top of the connection wall 684b,
and a lower elongated vertically extending base wall 684¢ integrally connected to the
bottom of the connection wall 684c. The left side end of the brace 684, and particularly
the left side end of the upper base wall 684d and lower base wall 684e are connected
to the wall 572 of the corner support assembly 570 by suitable fasteners (not shown).
The right side end of the brace 682, and particularly the right side end of the upper
base wall 684d and the lower base wall 684e are connected to the wall 515 of the
upright corner assembly 510 by suitable fasteners (not shown). The second or
intermediate elongated horizontally extending brace 684 further includes end walls
684f and 6849 that extend outwardly from the base walls 684d and 684e and are
angled toward each other such that each end of the brace 684 includes and inwardly
angled end. These inwardly angled end walls act as bumpers and prevent damage
from forklift trucks and other operating equipment, and prevent damage from container
to container contact.

[00254] The third intermediate elongated horizontally extending brace 686 is
identical to the first or lower elongated horizontally extending brace 684, and includes
an elongated vertically extending outer wall, an upper elongated upwardly angled
inwardly extending connection wall integrally connected to the top of the outer wall, a
lower elongated downwardly angled inwardly extending connection wall integrally
connected to the bottom of the outer wall, an upper elongated vertically extending
base wall integrally connected to the top of the connection wall, and a lower elongated
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vertically extending base wall integrally connected to the bottom of the connection
wall. The left side end of the brace 686, and particularly the left side end of the upper
base wall and lower base wall are connected to the wall 572 of the corner support
assembly by suitable fasteners (not shown). The right side end of the brace 686, and
particularly the right side end of the upper base wall and the lower base wall are
connected to the wall 515 of the upright corner assembly 510 by suitable fasteners
(not shown). The second or intermediate elongated horizontally extending brace
further includes end walls that respectively extend outwardly from the base walls and
are angled toward each other such that each end of the brace includes and inwardly
angled end. These inwardly angled end walls act as bumpers and prevent damage
from forklift trucks and other operating equipment, and prevent damage from container
to container contact.

[00255] The fourth or upper elongated horizontally extending brace 688 is
identical to the first or lower elongated horizontally extending brace 682, and includes
an elongated vertically extending outer wall, an upper elongated upwardly angled
inwardly extending connection wall integrally connected to the top of the outer wall, a
lower elongated downwardly angled inwardly extending connection wall integrally
connected to the bottom of the outer wall, an upper elongated vertically extending
base wall integrally connected to the top of the connection wall, and a lower elongated
vertically extending base wall integrally connected to the bottom of the connection
wall. The left side end of the brace 688, and particularly the left side end of the upper
base wall and lower base wall are connected to the wall 572 of the corner support
assembly 570 by suitable fasteners (not shown). The right side end of the brace 688,
and particularly the right side end of the upper base wall and the lower base wall are
connected to the wall 515 of the upright corner assembly 510 by suitable fasteners
(not shown).

[00256] The exterior first or left side wall assembly 690 as shown in Figs. 1, 4,
and 8 includes a composite panel 692 to minimize the weight of the container, a first or
intermediate elongated horizontally extending seal plate 696, a second or intermediate

elongated horizontally extending seal plate 700, a first or lower elongated horizontally
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extending brace 702, a second or intermediate elongated horizontally extending brace
704, a third intermediate elongated horizontally extending brace 706, and a fourth or
upper elongated horizontally extending brace 708. The composite panel 692 includes
a top edge, a bottom edge, a left side edge, and a right side edge. The composite
panel 692 extends from the upright corner assembly 510 to the upright corner
assembly 530, and from the lip of the left side support 120 to the top wall assembly
850. The composite panel 692 is generally connected in the same manner as the
composite panel 672.

[00257] The first or intermediate elongated horizontally extending seal plate
696 is identical or similar to the second or intermediate elongated horizontally
extending plate 680 and includes a substantially flat metal plate having a top edge, a
bottom edge, a left side edge, and a right side edge. The second or intermediate
elongated horizontally extending seal plate 696 extends from the upright corner
assembly 510 to the upright corner assembly 530. The second or intermediate
elongated horizontally extending seal plate 680 facilitates attachment of the inner
upwardly extending seal plate (not shown) for the left side wall assembly 690 of the
compartment. The second or intermediate elongated horizontally extending seal plate
700 is identical or similar to second or intermediate elongated horizontally extending
seal plate 680 and includes a substantially flat metal plate having a top edge, a bottom
edge, a left side edge, and a right side edge. The second or intermediate elongated
horizontally extending seal plate 700 extends from the upright corner assembly 510 to
the upright corner assembly 530. The second or intermediate elongated horizontally
extending seal plate 700 facilitates attachment of the inner upwardly extending seal
plate (not shown) for the left side wall assembly 690 of the compartment.

[00258] The first or lower elongated horizontally extending brace 702 is
identical fo the first or lower elongated horizontally extending brace 682, and includes
an elongated vertically extending outer wall, an upper elongated upwardly angled
inwardly extending connection wall integrally connected to the top of the outer wall, a
lower elongated downwardly angled inwardly extending connection wall integrally
connected to the bottom of the outer wall, an upper elongated vertically extending
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base wall integrally connected to the top of the connection wall, and a lower elongated
vertically extending base wall integrally connected to the bottom of the connection
wall. The left side end of the brace 702, and particularly the left side end of the upper
base wall and lower base wall are connected to the wall 512 of the upright corner
assembly 510 by suitable fasteners (not shown). The right side end of the brace 702,
and particularly the right side end of the upper base wall and the lower base wall are
connected to the wall 535 of the upright corner assembly 530 by suitable fasteners
(not shown).

[00259] The second or intermediate elongated horizontally extending brace
704 is identical to the first or lower elongated horizontally extending brace 684, and
includes an elongated vertically extending outer wall, an upper elongated upwardly
angled inwardly extending connection wall integrally connected to the top of the outer
wall, a lower elongated downwardly angled inwardly extending connection wall
integrally connected to the bottom of the outer wall, an upper elongated vertically
extending base wall integrally connected to the top of the connection wall, and a lower
elongated vertically extending base wall integrally connected to the bottom of the
connection wall. The left side end of the brace 704, and particularly the left side end of
the upper base wall and lower base wall are connected to the wall 512 of the upright
corner assembly 510 by suitable fasteners (not shown). The right side end of the brace
704, and particularly the right side end of the upper base wall and the lower base wall
are connected to the wall 535 of the corner support assembly 530 by suitable
fasteners (not shown). The second or intermediate elongated horizontally extending
brace 704 further includes end walls that respectively extend outwardly from the base
walls and are angled toward each other such that each end of the brace includes and
inwardly angled end. These inwardly angled end walls act as bumpers and prevent
damage from forklift trucks and other operating equipment, and prevent damage from
container to container contact.

[00260] The third intermediate elongated horizontally extending brace 706 is
identical to the first or lower elongated horizontally extending brace 684, and includes

an elongated vertically extending outer wall, an upper elongated upwardly angled
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inwardly extending connection wall integrally connected to the top of the outer wall, a
lower elongated downwardly angled inwardly extending connection wall integrally
connected to the bottom of the outer wall, an upper elongated vertically extending
base wall integrally connected to the top of the connection wall, and a lower elongated
vertically extending base wall integrally connected to the bottom of the connection
wall. The left side end of the brace 706, and particularly the left side end of the upper
base wall and lower base wall are connected to the wall 512 of the upright corner
assembly 510 by suitable fasteners (not shown). The right side end of the brace 706,
and particularly the right side end of the upper base wall and the lower base wall are
connected to the wall 535 of the corner support assembly 530 by suitable fasteners
(not shown). The second or intermediate elongated horizontally extending brace 706
further includes end walls that respectively extend outwardly from the base walls and
are angled toward each other such that each end of the brace includes and inwardly
angled end. These inwardly angled end walls act as bumpers and prevent damage
from forklift trucks and other operating equipment, and prevent damage from container
to container contact.

[00261] The fourth or upper elongated horizontally extending brace 708 is
identical to the first or lower elongated horizontally extending brace 682, and includes
an elongated vertically extending outer wall, an upper elongated upwardly angled
inwardly extending connection wall integrally connected to the top of the outer wall, a
lower elongated downwardly angled inwardly extending connection wall integrally
connected to the bottom of the outer wall, an upper elongated vertically extending
base wall integrally connected to the top of the connection wall, and a lower elongated
vertically extending base wall integrally connected to the bottom of the connection
wall. The left side end of the brace 708, and particularly the left side end of the upper
base wall and lower base wall are connected to the wall 512 of the upright corner
assembly 510 by suitable fasteners (not shown). The right side end of the brace 708,
and particularly the right side end of the upper base wall and the lower base wall are
connected to the wall 535 of the corner support assembly 530 by suitable fasteners

(not shown).
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[00262] Similar to the exterior front wall assembly 670, the exterior rear wall
assembly 710 includes a composite panel, a first or bottom elongated horizontally
extending kick plate (with or without a viewing port), a second or intermediate
elongated horizontally extending seal plate, a first or lower elongated horizontally
extending brace, a second or intermediate elongated horizontally extending brace, a
third intermediate elongated horizontally extending brace, and a fourth or upper
elongated horizontally extending brace.

[00263] Similar to the exterior first or left side wall assembly 670, the exterior
second or right side wall assembly 730 includes a composite panel, a first or
intermediate elongated horizontally extending seal plate, a second or intermediate
elongated horizontally extending seal plate, a first or lower elongated horizontally
extending brace, a second or intermediate elongated horizontally extending brace, a
third intermediate elongated horizontally extending brace, and a fourth or upper
elongated horizontally extending brace.

[00264] As shown in Figs 13AAA and 13BBB, the top wall assembly 850 of the
compartment 500 of the container 50 includes an exterior top wall including a front L-
shaped angle top support 852, a first or left side L-shaped angle top support 854, a
rear L-shaped angle top support 856, and a second or right side L-shaped angle top
support 858.

[00265] The front L-shaped angle top support 852 includes an elongated
horizontally extending top wall 852a integrally connected to an elongated vertically
extending side wall 852b.

[00266] The first or left side L-shaped angle top support 854 includes an
elongated horizontally extending top wall 854a integrally connected to an elongated
vertically extending side wall 854b.

[00267] The rear L-shaped angle top support 856 includes an elongated
horizontally extending top wall 856a integrally connected to an elongated vertically

extending side wall 856b.
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[00268] The second or right side L-shaped angle top support 858 includes an
elongated horizontally extending top wall 858a integrally connected to an elongated
vertically extending side wall 858b.

[00269] The L-shaped angle top support 852, the first or left side L-shaped
angle top support 854, the rear L-shaped angle top support 856, and the second or
right side L-shaped angle top support 858 are configured to support a horizontally
extending panel 860.

[00270] The top wall assembly 850 of the compartment 500 of the container 50
further includes: (a) a plurality of supports (not shown); and (b) in various
embodiments panel attached plates (not shown), that are suitably connected to the L-
shaped angle top support 852, the first or left side L-shaped angle top support 854, the
rear L-shaped angle top support 856, and the second or right side L-shaped angle top
support 858 under the horizontally extending panel 860 that support the panel 860,
and that provide or define the opening 851.

[00271] The top wall assembly 850 of the compartment 500 of the container 50
and specifically the plurality of supports (not shown), the L-shaped angle top support
852, the first or left side L-shaped angle top support 854, the rear L-shaped angle top
support 856, and the second or right side L-shaped angle top support 858 are
configured to be attached to the upright corner assemblies 510, 530, 5650, and 570.

[00272] In this illustrated embodiment, the exterior top wall panel is made of
fiber board to: (a) facilitate attachment or connection of these parts by welding and/or
suitable fasteners; (b) provide structural strength and rigidity; (c) facilitate ease of
cleaning; (d) facilitate ease of repair; (e) prevent rusting; (f) minimize overall weight of
the container; and (g) prevent contamination. However, it should be appreciated that
in alternative embodiments, one or more of these components can be made from other
suitable materials and connected in any suitable manner.

[00273] The top wall assembly 850 defines rectangular material receipt or
loading opening 851. This material receipt or loading opening 851 enables materials
to flow into the compartment when the hatch assembly of the material loading

assembly 900 is opened as discussed above and below.
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The lllustrated Example Material Loading Assembly

[00274] The material loading assembly 900 of this illustrated example
embodiment of the shipping container 50 of the present disclosure is generally
illustrated in Figs. 1 to 9, and more specifically illustrated in Figs. 14A to 14T. The
material loading assembly 900 generally includes: (a) a hatch collar assembly 910; (b)
a hatch rail guide assembly 930; (c) a hatch assembly 940; and (d) a hatch movement
assembly 970. The hatch assembly 940 is configured to be in a closed position (as
shown in Figs. 1, 2, 4, 5, 6, 7, 8, 9, and 14A, 14B, 14D, 14E, and 14G) to prevent
materials or contaminants from entering the compartment 500 through the opening
851 in the top wall assembly 850 of the compartment 500, and to move to a plurality of
different partially open positions and to a fully opened position (shown in Figs. 3 and
14C) to enable materials to be loaded into the compartment 500 through the opening
851 in the top wall assembly 850 of the compartment 500. In this illustrated
embodiment, the configuration, arrangement, and attachment of the hatch collar
assembly 910, the hatch rail guide assembly 930, the hatch assembly 940, and the
hatch movement assembly 970 provide material contamination prevention and secure
access to the compartment 500. In this illustrated embodiment, the configuration and
arrangement of the material loading assembly 900 also provides additional stability
and contaminant prevention. Thus, this illustrated example embodiment of the
material loading assembly of the bulk material shipping container enables the
container to be stronger than various known containers, to be more durable than
various known containers, to hold greater volumes of materials than various known
containers, to hold greater weights of materials than various known containers, and to
have a better weight to holding cargo capacity than various known containers.

[00275] In this illustrated embodiment, except as provided below, the hatch
collar assembly 910, the hatch rail guide assembly 930, the hatch assembly 940, and
the hatch movement assembly 970 are all formed from steel to provide suitable
structural strength and rigidity. However, it should be appreciated that in alternative
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embodiments, the material loading assembly 900 or one or more parts thereof can be
made from other suitably strong materials (such as wood, plastic, or composite or fiber
glass materials).

[00276] More specifically, as shown in Figs. 14F and 14H, the hatch collar
assembly 910 includes: (a) a first or left elongated generally flat horizontally extending
hatch slide 912 connected to the top wall assembly 850 of the compartment 500; (b) a
second or right elongated generally flat horizontally extending hatch slide 914
connected to the top wall assembly 850 of the compartment 500 and spaced apart
from the first hatch slide 912; (c) a front elongated generally flat horizontally extending
hatch slide connector 916 connected to the top wall assembly 850 of the compartment
500; (d) a rear elongated generally flat horizontally extending hatch slide connector
818 connected to the top wall assembly 850 of the compartment 500; (e) a first or left
elongated vertically upwardly extending lip 920 integrally connected to the hatch slide
912; (f) a second or right elongated vertically upwardly extending lip 922 integrally
connected to the hatch slide 914; (g) a front elongated vertically upwardly extending lip
924 integrally connected to the hatch slide connector 916; and (h) a rear elongated
vertically upwardly extending lip 926 integrally connected to the hatch slide connector
918. The first or left upwardly extending lip 920 is also integrally connected to the front
upwardly extending lip 924 and the rear upwardly extending lip 926, and the second or
right upwardly extending lip 922 is also integrally connected to the front upwardly
extending lip 924 and the rear upwardly extending lip 926, such that the first or left
upwardly extending lip 920, the second or right upwardly extending lip 922, the front
upwardly extending lip 924, and the rear upwardly extending lip 926, form an
integrated continuous lip that encircles the opening 851 in the top wall assembly 850
of the compartment 500. This continuous lip prevents contaminants (including solid
particles and/or water or other liquids) on top assembly 850 of the compartment 500
from flowing into the compartment 500 through the opening 851 in the top wall
assembly 850 of the compartment 500.

[00277] Although not shown, in this illustrated embodiment, a suitable sealant
is applied on the top wall assembly under the hatch collar assembly 910 to further
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prevent or assist in preventing contaminants (such as solid particles and/or water or
other liquids) from entering the compartment 500.

[00278] As shown in Figs. 14A, 14F, and 14l, the hatch rail guide assembly
930 includes: (a) a first or left elongated generally horizontally extending hatch rail 932
connected to the first or left hatch slide 912 on the top wall assembly 850 of the
compartment 500; (b) a second or right elongated generally horizontally extending
hatch rail 934 connected to the second or right hatch slide 914 on the top wall
assembly 850 of the compartment 500 and spaced apart from the first hatch rail 932;
and (c) a rear elongated generally horizontally extending hatch rail connector 938
connected to the rear hatch slide connector 918 on the top wall assembly 850 of the
compartment 500. The first or left hatch rail 932 includes a vertically extending body
932a, a horizontally outwardly extending base 932b integrally connected to bottom of
the body 932a, and a horizontally inwardly extending lip 932¢ integrally connected to
the top of the body 932a. The second or right hatch rail 934 includes a vertically
extending body 934a, a horizontally outwardly extending base 934b integrally
connected to bottom of the body 934a, and a horizontally inwardly extending lip 934c
integrally connected to the top of the body 934a. The rear hatch rail connector 938
includes a vertically extending body 938a, a horizontally outwardly extending base
938b integrally connected to bottom of the body 938a, and a horizontally inwardly
extending lip 938c¢ integrally connected to the top of the body 938a. The first or left
hatch rail 932 is integrally connected to one end of the rear hatch rail connector 938.
The second or right hatch rail 934 is integrally connected to the other end of the rear
hatch rail connector 938. The first or left hatch rail 932, the second or right hatch rail
934, and the rear hatch rail connector 938 are positioned respectively adjacent to and
exterior to the first or left lip 920, the second or right lip 922, and the rear lip 926. The
first or left hatch rail 932, the second or right hatch rail 934, and the rear hatch rail
connector 938 also assist in preventing contaminants (such as solid particles and/or
water or other liquids) on top assembly 850 of the compartment 500 from flowing into
the compartment 500 through the opening 851 in the top wall assembly 850 of the
compartment 500.
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[00279] The hatch collar assembly 910 and the hatch rail guide assembly 930
co-act to provide a guide for and rails for the movement of the hatch assembly 940
from the closed position to the plurality of different partially open positions and to the
fully opened position as well as back to the closed position from the fully opened
position.

[00280] The hatch assembly 940 includes a substantially flat hatch panel 942
and a hatch frame 944 configured to support the hatch panel 942 and configured to
move or slide on the hatch rail guide assembly 930. In this illustrated embodiment, the
hatch panel 942 is made from a composite material, although it could be made from
any other suitable material. In this illustrated embodiment, the hatch frame 944
includes: (a) a first or left elongated hatch frame slide member 946; (b) a second or
right hatch frame slide member 948 spaced apart from the first hatch frame side
member 946; (c) a front elongated hatch frame member 952; and (d) a rear elongated
hatch frame member 956 spaced apart from the front hatch frame member 952.

[00281] The first or left elongated hatch frame slide member 946 includes an
elongated horizontally extending top member 946a and an elongated vertically
extending side member 946b integrally connected to the top member 946a.

[00282] The second or right elongated hatch frame slide member 948 includes
an elongated horizontally extending top member 948a and an elongated vertically
extending side member 948b integrally connected to the top member 948a.

[00283] The front elongated hatch frame member 952 includes an elongated
horizontally extending top member 953 and an elongated vertically extending front
member 954 integrally connected to the top member 953. The elongated vertically
extending front member 954 includes an outwardly extending left arm 954a and an
outwardly extending right arm 954b. The hatch assembly 940 and specifically the
hatch frame 944 defines a space between the end of the outwardly extending left arm
954a and the first or left hatch frame slide member 946 for the upwardly extending
hatch rail 932. Likewise, the hatch assembly 940 and specifically the hatch frame 944
defines a space between the end of the outwardly extending right arm 954b and the
second or right hatch frame slide member 948 for the upwardly extending hatch rail
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934. The rear elongated hatch frame member 956 includes an elongated horizontally
extending top member 957. As shown in Figs. 14E and 14H, the rear elongated hatch
frame member 956 does not include a downwardly extending member (or alternatively
a substantially downwardly extending member) to enable the hatch assembly 940 to
slide forward over the hatch collar assembly 910 and on and over the hatch rail guide
assembly 930. In other words, this configuration of the hatch assembly 940 enables
the sliding of the hatch assembly 940 and specifically the hatch frame 944 over the
hatch collar assembly 910 and on and over the hatch rail guide assembly 930. The
inwardly extending lip 932c of the first or left hatch rail 932 and the inwardly extending
lip 938c of the second or right hatch rail 934 maintain the hatch assembly 840 adjacent
to the top wall assembly 950.

[00284] The hatch frame slide member 946, the hatch frame slide member
948, the hatch frame member 952, and the hatch frame member 956 all include rivet
holes (not labeled) that facilitate the attachment of the hatch panel 942 to the hatch
frame 944. More specifically, the hatch assembly 940 further includes hatch panel
attachment plates 957 and 959 that are positioned under the hatch panel 942 and
under the members 946, 948, 952, and 956. Rivets (not shown) are used to connect
the panel attachment plate 957 to the first or left hatch frame slide member 946, the
second or right hatch frame slide member 948, and the front hatch frame member 952.
Rivets (not shown) are used to connect the panel attachment plate 959 to the first or
left hatch frame slide member 946, the second or right hatch frame slide member 948,
and the rear elongated hatch frame member 952. In this way, the panel 942 is
sandwiched between and held in place by the panel attachment plate 957, the panel
attachment plate 959, the first or left hatch frame slide member 946, the second or
right hatch frame slide member 948, the front hatch frame member 952 and the rear
elongated hatch frame member 852. A suitable sealant such as silicone is used to
create a seal between the panel 942 and the hatch frame slide member 946, the hatch
frame slide member 948, the hatch frame member 952, and the hatch frame member
956.
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[00285] The hatch assembly 940 also includes a screw receiver 960 integrally
connected to the center of the vertically extending front member 954 of the front
elongated hatch frame member 952. The screw receiver 960 in this illustrated
embodiment is in the form of a threaded nut that is welded to the front member 954,
and specifically positioned in screw receiver opening 954a in front member 954 and
welded to the front member 954. The screw receiver 960 is configured to threadably
receive an intermediate section and end section of the screw 972 of the hatch
movement assembly 970 such that rotation of the screw 972 causes the hatch
assembly 940 to move or slide over the hatch collar assembly 910 and on and over
the hatch rail guide assembly 930.

[00286] In this illustrated embodiment, the hatch movement assembly 970
includes an elongated threaded hatch screw 972 having a first outer end, a threaded
intermediate section, and a threaded opposite end section that is threadably received
through the hatch screw receiver 960 such that rotation of the hatch screw 972 causes
movement of the hatch screw receiver 996 and thus movement of the hatch assembly
940. The elongated threaded hatch screw 972 co-acts with the hatch screw receiver
960 (that is integrally connected to the hatch assembly 940) such that rotation of the
hatch screw 972 causes movement of the hatch screw receiver 960 and thus
movement of the hatch assembly 940 toward and away from the front of the container
50. This configuration enables the rotation of the hatch screw 972 with minimal
movement of the hatch screw 972 relative to the top wall assembly 850 of the
compartment 500 and to the hatch assembly 940.

[00287] More specifically, the hatch movement assembly 970 includes a screw
head 974 connected to the first outer end of the elongated threaded screw 972. The
screw head 974 includes a nut 978 welded to and extending from the end of the screw
972, and a loop 980 welded to the nut 978. The loop 980 is configured to be engaged
by a suitable tool (such as the tool shown in Figs. 16A and 16B) to facilitate rotation of
the hatch screw 972 (and thus opening and closing of the hatch assembly 940) from a
position adjacent to the container 50 without having to climb a ladder to reach the

hatch screw 972 or screw head 974.
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[00288] The hatch movement assembly 970 further includes a first washer 976
(and if needed one or more washers) journaled about the first end of the screw 972, a
U-shaped direction bracket 982 integrally connected to the top front L-shaped angle
top support 852 of the top assembly 850 of the compartment 500, a screw guide or
collar 984 positioned in the U-shaped direction bracket 982, a pressure or securement
clamp or collar 986 journaled about the screw 972 and connected to the screw 972.
The direction bracket 982 includes a base 982a integrally connected to the top front L-
shaped angle top support 852 of the top assembly 850 of the compartment 500, an
upwardly extending front wall 982b, and an upwardly extending rear wall 982¢. The
front wall 982b and the rear wall 982c define aligned screw openings. The direction
bracket 982, the collar 984, and the pressure or securement clamp or collar 986
enable the screw 972 co-act to relieve tightening pressure on the screw and thus
enable the screw 972 to spin freely. The combination of these components enable the
screw 972 to spin in either direction without further extending outside of the front to
rear width of the container 50.

[00289] As shown in Fig. 14M, the material loading assembly 900 further
includes upwardly and outwardly extending closing ramps 988a and 988b connected
to the rear upwardly extending lip 926 of the hatch collar assembly 910. The closing
ramps 988a and 988b are configured to engage the bottom of the rear portion of the
hatch assembly 940 (and specifically the top member 957 of the rear elongated hatch
frame member 956 of the hatch frame 944) as the hatch assembly 940 moves from an
open position to the closed position to ensure that the hatch assembly 940 (and
specifically the top member 957 of the rear elongated hatch frame member 956 of the
hatch frame 944 of the hatch assembly 940) clears the rear upwardly extending lip 926
of the hatch collar assembly 910. For example, if snow or other material is on the top
of hatch frame 944 and weighs down the hatch assembly 940, the closing ramps 988a
and 988b will direct the hatch assembly 940 (and specifically the top member 957 of
the rear elongated hatch frame member 956 of the hatch frame 944 of the hatch
assembly 940) upwardly and over the rear upwardly extending lip 926 of the hatch

collar assembly 910.
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[00290] In an alternative embodiment of the material loading assembly, the
direction plate is connected to an upstanding bracket (not show) integrally connected
to the top front L-shaped angle top support 852 of the top assembly 850 of the
compartment 500.

[00291] It should be appreciated that a suitable locking mechanism (not shown)
may be employed in accordance with the present disclosure to lock the material
loading assembly. For example, a lock (not shown) may be used to attach the loop
980 to a securing member (not shown) on the container 50.

[00292] It should be appreciated from that above that the material loading
assembly 900 and the material unloading assembly 300 are vertically aligned, and that
the arrangement of the pallet 100, the material unloading assembly 300, the
compartment 500, and the material loading assembly 900, facilitate the stacking of
multiple containers 50 to create a silo where the multiple stacked containers 50

seamilessly function together.

Additional Features and Components

[00293] In various embodiments, the bulk material shipping container of the
present disclosure includes a ladder assembly. In various embodiments, the ladder
assembly is fixed to the container. In other embodiments, the ladder assembly
includes a ladder and certain ladder attachments that are removably attachable to the
container.

[00294] In one example embodiment, the bulk material shipping container 50 of
the present disclosure includes a ladder assembly 1000 as partially shown in Figs. 1,
2, 3,4, 6, and 9, and more fully shown in Figs. 15A and 15B. The ladder assembly
generally includes a ladder 1010 and ladder attachments 1050. Certain of the ladder
attachments 1050 are configured to be connected to the container 50 and particularly
the top wall assembly 850 of the compartment 500 of the container 50 and certain of
the ladder attachments 1050 are configured to be integrally connected to the ladder
101. More specifically, the ladder attachments 1050 in this illustrated example
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embodiment include: (a) ladder support brackets 1052 and 1054 connected by
fasteners (not shown) to the top front L-shaped angle top support 852 of the top wall
assembly 850 of the compartment 500 of the container 50; (b) ladder attachment arms
1056 and 1058 integrally connected to a top portion of the ladder 1010; and (c) ladder
spabers 1060 and 1062 integrally connected to an intermediate portion of the ladder
1010 and to a lower portion of the ladder 1010. The ladder attachment arms 1056 and
1058 are configured to be hooked onto and rest on the ladder support brackets 1052
and 1054 to attach the ladder to the container 50. The ladder spacers 1060 and 1062
are configured to engage the front wall assembly 670 of the compartment 500 of the
container 50 to maintain the ladder in a vertical or substantially vertical position.

[00295] It should be appreciated that other ladder assemblies may be
employed with the container in accordance with the present disclosure.

[00296] It should be appreciated that the ladder attachments can be provided
as part of a ladder attachment kit.

[00297] In various embodiments, the present disclosure further includes a
hatch opening and closing tool that enables an operator to open and close the hatch
assembly while standing on the ground adjacent to the container.

[00298] In one example embodiment, the hatch opening and closing tool 1100
of the present disclosure is shown in Figs. 16A and 16B. This example hatch opening
and closing tool 1100 generally includes: (a) an elongated rod or pole 1110; (b) a hook
1114 connected to one end of the rod or pole 1110; and (c) a handle 1130 connected
to the opposite end of the rod or pole 1110. The hook 1114 is configured to engage
the loop 980 connected to the hatch screw 972 of the hatch movement assembly 970
of the material loading assembly 300 to enable the operator to connect one end of the
rod or pole 1110 to the hatch screw 972 to turn the hatch screw 972 to open or close
the hatch assembly 940.

[00299] As discussed above, in various embodiments, the bulk material
shipping container of the present disclosure is configured to be positioned on a
material unloading device to assist in the unloading of materials from the container.

Figs. 17A and 17B illustrated two bulk material shipping containers 50 of the present
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disclosure positioned on two different adjacent material unloading devices of the
present disclosure. Fig. 17C shows one of the bulk material shipping containers 50
positioned on a first such material unloading device 1300 and Fig. 17D shows another
one of the bulk material shipping containers 50 positioned on a second different
material unloading device 1400. Each of these example bulk material shipping
container unloading devices is configured to support a bulk material shipping container
of the present disclosure.

[00300] More specifically, each of these example bulk material shipping
container unloading devices includes a supporter movable from a retracted position to
at least one expanded position, wherein the supporter includes a plurality of
expandable legs each including telescoping upper and lower sections, a plurality of
feet respectively connected to the legs, and a plurality of locking members configured
to respectively hold the legs in the at least one expanded position.

[00301] Each of these example bulk material shipping container unloading
devices further includes a pallet receiver supported by the supporter and configured to
receive and support the pallet of the bulk material shipping container, wherein the
pallet receiver includes a plurality of pallet support bases including a front pallet
support base, a rear pallet support base spaced apart from the front support base, a
first side pallet support base connected to the front pallet support base and the rear
pallet support base, and a second side pallet support base spaced apart from the first
side pallet support base and connected to the front pallet support base and the rear
pallet support base, and a plurality of nesting supports respectively connected to and
extending upwardly from upper surfaces of the pallet support bases, each nesting
support configured to engage a bottom section of the pallet of the bulk material
shipping container.

[00302] Each of these example bulk material shipping container unloading
devices further includes a material director supported by the pallet receiver, wherein
the material director defines an opening, and includes (i) a first downwardly extending
material directing wall, (i) a spaced apart second downwardly extending material

directing wall, (iii) a first downwardly extending material directing side wall integrally
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connected to the first downwardly extending material directing wall and the second
downwardly extending material directing wall, and (iv) a spaced-apart second
downwardly extending material directing side wall integrally connected to the first
downwardly extending material directing wall and the second downwardly extending
material directing wall. The first downwardly extending material directing wall, the
second downwardly extending material directing wall, the first downwardly extending
material directing side wall and the second downwardly extending material directing
side wall define a chamber having a fixed shape for directing material from the bulk
material shipping container through the pallet of the bulk material shipping container
supported by the pallet receiver through the chamber.

[00303] The main difference between the first and second material unloading
devices 1300 and 1400 is that the second different material unloading device 1400
includes an integrated catwalk 1450. The catwalk is provided to enable a operator to
walk adjacent to multiple containers positioned on side by side adjacent material
unloading devices.

[00304] In various embodiments, the present disclosure additionally includes
one or more devices that enable the hatch assembly of the material loading assembly
to be opened and closed by an operator standing on the ground adjacent to the
container. Figs. 18A, 18B, 18C, and 18F illustrate an example embodiment of a hatch
opening and closing assembly that is attachable to the container and enables an
operator standing on the ground adjacent to the container to open and close the hatch
assembly of the material loading assembly. This hatch opening and closing assembly
generally includes: (a) a frame removably or permanently attachable to the container;
(b) a wheel assembly supported by the frame and including a wheel configured to be
turned by an operator to open and close the hatch assembly; (c) a hatch screw
rotation assembly supported by the frame and configure to engage or couple with the
hatch screw head or the hatch screw to rotate the hatch screw; and (d) a linkage
mechanism supported by the frame and coupled at one end to the wheel assembly

and at the other end to the hatch screw rotation assembly.

73



CA 02945454 2016-10-13

[00305] It should be appreciated that suitable instructional marking or labels
may be placed on or connected to the container of the present disclosure to instruct
the users, operators, loaders, or unloaders on how to use, load, unload, and/or move
the container in accordance with the present disclosure.

[00306] It should also be appreciated that suitable reflective tape strips can be
connected to the container in accordance with the present disclosure.

[00307] It should further be appreciated that the container of the present
disclosure can be suitably coated (such as by painting with a clear or colored
protective coating). It should be appreciated that such coating may include a UV
protective agent.

[00308] It should also be appreciated that one or more sections of the
container may be reinforced with a suitable plating to provide additional protection and
strength in accordance with the present disclosure.

[00309] It should also be appreciated that one or more vents can be formed in
or attached to the container in accordance with the present disclosure.

[00310] It should further be appreciated that the attachment of the various
components of the container can be performed in any suitable way such as by welding
(including but not limited to laser welding) and by suitable fasteners (such as but not
limited to rivets and bolts and nuts).

[00311] It should be appreciated that the present disclosure contemplates the
elimination or reduction of sharp edges in the compartment and that any sharp edges
can be curved or formed with a suitable radius.

[00312] It should be understood that modifications and variations may be
effected without departing from the scope of the novel concepts of the present
disclosure, and it should be understood that this application is to be limited only by the
scope of the appended claims.
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EMBODIMENTS IN WHICH AN EXCLUSIVE PROPERTY OR PRIVILEGE IS
CLAIMED ARE DEFINED AS FOLLOWS:

1. A material shipping container comprising:
(a) a pallet including:
a first bottom corner assembly,
a second bottom corner assembly,
a third bottom corner assembly, and
a fourth bottom corner assembly, wherein each bottom corner assembly
of the pallet includes a base, a tubular body connected to and extending upwardly from
the base, a cap connected to a top of the tubular body, and a corner support connected
to and extending upwardly from the cap;
(b) a compartment connected to and supported by the pallet, the compartment
including:
a top wall assembly,
a first upper corner assembly,
a second upper corner assembly,
a third upper corner assembly, and
a fourth upper corner assembly;
(c) a material unloading assembly connected to a bottom portion of the
compartment; and
(d) a material loading assembly connected to and supported by a top wall

assembly of the compartment.

2. The material shipping container of Claim 1, wherein each upper corner
assembly of the compartment includes a base, a corner connection bracket connected
to and extending downwardly from the base, a tubular body connected to
and extending upwardly from the base, a cap connected to a top of the tubular body,

and a corner pin connected to and extending upwardly from the cap.
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3. The material shipping container of Claim 1, wherein each upper corner
assembly of the compartment includes a base, a corner connection bracket connected
to and extending downwardly from the base, a tubular body connected to
and extending upwardly from the base, a cap connected to a top of the tubular body,

and a corner pin connected to and extending upwardly from the cap.

4. The material shipping container of Claim 1, wherein the base of each
bottom corner assembly defines an inwardly offset comer pin receiving opening
configured to receive an upwardly extending corner pin, the tubular body defining a

corner pin viewing opening.

5. The material shipping container of Claim 4, wherein each upper corner
assembly includes a base, a downwardly extending corner connection bracket
integrally connected to the base, a tubular body integrally connected to and extending
upwardly from a top of the base, a cap integrally connected to a top of the tubular body,
and the upwardly extending corner pin integrally connected to the cap and extending

upwardly from a top of the cap.

6. The material shipping container of Claim 1, wherein each upper corner
assembly includes a base, a downwardly extending corner connection bracket
integrally connected to the base, a tubular body integrally connected to and extending
upwardly from a top of the base, a cap integrally connected to a top of the tubular body,
and a corner pin integrally connected to the cap and extending upwardly from a top of

the cap.

7. The material shipping container of Claim 1, wherein the pallet includes:
a front support;
a first side support;
a rear support;
a second side support;
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a first fork lift tine receiving tube;

a second fork lift tine receiving tube;

a first material unloading assembly support;

a second material unloading assembly support;
a first stabilizer brace; and

a second stabilizer brace.

8. The material shipping container of Claim 7, wherein opposing arms of
the front support are integrally connected to the first bottom corner assembly and the
fourth bottom corner assembly; opposing arms of the rear support are integrally
connected to the second bottom corner assembly and the third bottom corner
assembly; opposing arms of the first side support are integrally connected to the first
bottom corner assembly and the second bottom corner assembly; and opposing arms
of the second side support are integrally connected to the third bottom corner assembly

and the fourth bottom corner assembly.

9. The material shipping container of Claim 1, wherein the compartment
includes:
a first upright corner assembly;
a second upright corner assembly;
a third upright corner assembly;
a fourth upright corner assembly;
an interior bottom wall assembly;
an interior bottom wall support assembly;
an exterior front wall assembly;
an exterior first side wall assembly;
an exterior rear wall assembly; and

an exterior second side wall assembly.
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10. The material shipping container of Claim 9, wherein the compartment
includes a plurality of seal plates extending upwardly from the interior bottom wall

assembly to provide a seal above a pressure level of the compartment.

11.  The material shipping container of Claim 9, wherein the compartment

includes a plurality of corner V shaped leakage prevention plates.

12.  The material shipping container of Claim 9, wherein the compartment
includes a plurality of U-shape material leakage preventers connected to downwardly

extending lips of panels of the interior bottom wall assembly.

13. The material shipping container of Claim 9, wherein the compartment
includes a plurality of butterfly leakage prevention plates connected to panels of the
interior bottom wall assembly.

14. The material shipping container of Claim 9, wherein the compartment
includes a plurality of gate sealers that extend from the downwardly extending lips of

panels of the interior bottom wall assembly.

15. The material shipping container of Claim 9, wherein the front wall

assembly of the compartment includes a kick plate having a viewing window.

16. The material shipping container of Claim 9, wherein the compartment

includes elongated horizontally extending braces with inwardly angled end walls.

17. The material shipping container of Claim 9, wherein the material
unloading assembly includes a first guide rail, a second guide rail, and a gate

assembly.
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18.  The material shipping container of Claim 9, wherein the first guide rail is

C-shaped and the second guide rail is C-shaped.

19. The material shipping container of Claim 1, wherein the material
unloading assembly includes a first guide rail, a second guide rail, and a gate

assembly.

20. The material shipping container of Claim 1, wherein the material loading
assembly includes a hatch collar assembly.

21. A material shipping container comprising:
(a) a pallet including:
a front support;
a first side support;
a rear support;
a second side support;
a first fork lift tine receiving tube;
a second fork lift tine receiving tube;
a first material unloading assembly support;
a second material unloading assembly support;
a first stabilizer brace;
a second stabilizer brace;
a first bottom corner assembly;
a second bottom corner assembly;
a third bottom corner assembly;
a fourth bottom corner assembly, wherein each bottom corner assembly
of the pallet includes a base, a tubular body connected to and extending upwardly from
the base, a cap connected to a top of the tubular body, and a corner support connected

to and extending upwardly from the cap;
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(b) a compartment configured to receive, hold, and release materials and
connected to and supported by the pallet, the compartment including:
a first upright corner assembly;
a second upright corner assembly;
a third upright corner assembly;
a fourth upright corner assembly;
an interior bottom wall assembly;
an interior bottom wall support assembly;
an exterior front wall assembly;
an exterior first side wall assembly;
an exterior rear wall assembly;
an exterior second side wall assembly;
a first upper corner assembly;
a second upper corner assembly;
a third upper corner assembly;
a fourth upper corner assembly; and
a top wall assembly;

(c) a material unloading assembly configured to facilitate unloading of materials
from the compartment, material unloading assembly connected to and supported by
the pallet, the material unloading assembly including:

a first guide rail;
a second guide rail; and
a gate assembly; and

(d) a material loading assembly configured to facilitate the loading of material
into the compartment and connected to and supported by the top wall assembly of the
compartment, the material loading assembly including:

a hatch collar assembly;
a hatch rail guide assembly; and

a hatch assembly.
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22. The material shipping container of Claim 21, wherein the compartment
includes a plurality of seal plates extending upwardly from the interior bottom wall

assembly to provide a seal above a pressure level of the compartment.

23. The material shipping container of Claim 21, wherein the compartment

includes a plurality of corner V shaped leakage prevention plates.

24.  The material shipping container of Claim 21, wherein the compartment
includes a plurality of U-shape material leakage preventers connected to downwardly

extending lips of panels of the interior bottom wall assembly.

25.  The material shipping container of Claim 21, wherein the compartment
includes a plurality of gate sealers that extend from the downwardly extending lips of
panels of the interior bottom wall assembly.

26. The material shipping container of Claim 21, wherein the front wall

assembly of the compartment includes a kick plate having a viewing window.

27.  The material shipping container of Claim 21, wherein the compartment

includes elongated horizontally extending braces with inwardly angled end walls.

28. The material shipping container of Claim 21, wherein the compartment
includes a plurality of butterfly leakage prevention plates connected to panels of the

interior bottom wall assembly.
29. The material shipping container of Claim 21, wherein the material
unloading assembly includes a gate movement assembly, the gate movement

assembly configured to cause the gate assembly to move from a closed position to a

fully opened position, and to move from the fully opened position to the closed position.
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30. The material shipping container of Claim 21, wherein the material loading
assembly includes a hatch movement assembly, the hatch movement assembly
configured to cause the hatch assembly to move from a closed position to a fully
opened position, and to move from the fully opened position to the closed position.
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