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LOADING ASSEMBLY FOR TRANSPORT CONTAINERS

AND RELATED METHOD OF USE

CROSS-REFERENCE TO RELATED APPLICATION

This is a continuation-in-part of U.S. Patent Application No. 10/964,384, filed
October 12, 2004, now U.S. Patent No. 7,172,382, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

The present invention relates generally to assemblies for loading containers and,
more particularly, to assemblies for loading transport containers with bulk materials. The

present invention further relates to container supports for use in loading transport containers.

Efficient trade is highly dependent upon standardization of freight, including size
and weight requirements. Such standards allow common carriers, e.g., train, semi-tractor
trailers, and water vessels, to optimize space and to streamline loading and unloading of cargo.
As a result, common carriers typically provide lower rates for freight housed in standard
transport containers. Transport containers conforming to prescribed standards are ubiquitous in
commerce, particularly international trade. Such transport containers include standard 40-ft.

containers, 40-foot, high-cube containers, and standard 20-foot containers, having dimensions set
forth in Table 1, as follows:

TABLE 1: Exemplary Container Dimensions (approx.)

Std. 40-fi. Containers
Outside Dimensions Inside Dimensions
......... Length Width Height I Length Width Height
40 ft. 8 ft. ] 8 ft. 6in 39 ft. 6 in. 7 ft. 8 in. 7 ft. 10 in.
12.192m 2438 m 2.591 m 12.040 m 2.337m 2.387 m
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40-ft., High-Cube Containers
) Outside Dimensions Inside Dimensions
Length Width Height B Length - Width Height
40 ft. 8 ft. 9 ft. 6 in. 39 fi. 6 in. 7 ft. 8 in. 8 ft. 9 in.
12.192m 2.438 m 2.896 m 12.040 m 2337 m 2.667m
Std. 20-ft. Containers
Outside Dimensions Inside Dimensions
Length Width Height Length Width Height
20 ft. 8 ft. 8 ft. 6 in. 20 ft. 7 ft. 8 in. 7 ft. 10 in.
6.096 mm 2.438 m 2.591 m 6.096 m 2337 m 2.387 m

Notably, the dimensions of these containers are configured to facilitate transport
of multiple containers in both sizes on the same means of transportation. Shipping freight in
non-standard containers can greatly increase costs. Thus, to control costs, it is beneficial to load
cargo into standard transport containers. To load a container efficiently, current loading
approaches typically require that the items be palletized. For many types of cargo, this approach

is very efficient and economical.

However, palletizing a load of bulk materials, such as scrap metal, often is
unfeasible, particularly since such bulk materials are non-uniform in shape. Instead, such bulk
materials commonly are carried into the container with skid-steer loaders and dumped in place.
Once loaded, such transport containers often transferred to transport vehicles, e.g.,

tractor/trailers, railroad cars and so on.

Although skid-steer loaders are generally effective in transferring bulk materials,
loading a container in this manner has a number of shortfalls. The confined space of the
container limits the size of the skid-steer loader that can be used, requiring many trips to load the
container. Such loaders have great difficulty stacking material beyond a certain height within the
container. To dispense its load, the loader's bucket is lifted in proximity to the container's ceiling
and, then, tipped downward to dump its load. Thus, loading the container to capacity can be

challenging and time éonsuming. Moreover, due in part to the precision required in operating

D
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the loader, any operator error poses a likely risk of damage to the container as well as potential

worker injury.

It should be appreciated that there remains a need for a loading assembly that

addresses these concerns. The present invention fulfills this need and others.

SUMMARY OF THE INVENTION

In general terms, the present invention provides a loading assembly for use with
transport containers having an open end. The assembly includes a load bin that is inserted and
retracted by a drive mechanism. The assembly further includes a barrier assembly configured to
confine the contents of the load bin in the container while the bin is retracted, allowing the
contents of the bin to remain within the container upon removal of the bin. A container support
assembly is positioned to support the container during loading. The support assembly includes
left and right ramps disposed along side the container. The ramps each include a support surface
having an increasing height differential with reference to the ground from the distal end to the
proximal end. The support assembly further includes an interface assembly configured to attach
to the container and to engage the support surfaces of the left and the right ramps to distribute
load onto the ramps. Thus, with the container properly positioned, a substantial portion of the
container's load is borne by the ramps. Moreover, the container support assembly aid in

alignment of the container with respect to the loading assembly. .

More specifically, and by way of example, the load bin defines a volume
configured to hold a load of sufficient size to fill the container to capacity in a single operation.
The loading assembly also includes a support structure having a base support disposed below the
load bin and a drive mechanism configured to enable displacement of the load into the container
through the open end thereof and to retract the load bin from the container following
displacement. A barrier assembly is configured to engage the support structure such that it locks
in place adjacent to the open end of the container during retraction of the load bin, allowing the

contents of the bin to remain within the container during and after removal of the bin.

In a detailed aspect of an exemplary embodiment of the invention, the load bin
includes a floor, two side walls, an end wall, and a movable front wall. The load bin is
preferably configured to hold a load of sufficient size at least to meet the capacity of the
container to include volume and weight. Also, the loading assembly is operable with a load in

excess of 22,000 pounds. The front wall of the load bin can include a door that opens to allow
23—
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the load to exit the load bin upon retraction thereof, thereby allowing the load to remain within

the container.

In distinct and independent aspect of the invention, a container support aséembly
for use with transport containers is provided. The support assembly includes left and right ramps
disposed along side the container. The ramps each include a support surface having an
increasing height differential with reference to the ground from the distal end to the proximal
end. The support assembly further includes an interface assembly configured to attach to the

container and to engage the support surfaces of the left and the right ramps to distribute load onto
the ramps.

In an exemplary embodiment of the invention, the interface assembly includes a
roller assembly having a left roller configured to engage the support surface of the left ramp and
a right roller configured to engage the support surface of the right ramp. The interface assembly

can further include a comer assembly configured to couple to the transport container.

In a detailed aspect of an exemplary embodiment, the interface assembly includes
a roller assembly having a left roller configured to engage the support surface of the left ramp
and a right roller configured to engage the support surface of the right ramp, and the interface
assembly further includes a corner assembly configured to couple to the transport container and
to engage the roller bar. The roller assembly can further include left and right vertical rollers

positioned to each of the ramps.

In a detailed aspect of an exemplary embodiment, the support surfaces of the left

and the right ramps are inclined with reference to the ground between the ramps.

In another detailed aspect of an exemplary embodiment, the ground between the

ramps declines with reference to the support surfaces of the left and the right ramps.

In yet another detailed aspect of an exemplary embodiment, the left and the right
corner assemblies both include a body, an end support bar configured to be received within an
end opening in the corresponding corner of the container, and a side support bar configured to be
received within a side opening in the corresponding cormner of the container. A lever can be

provided to engage and disengage at least one of the support bars from the corresponding

opening of the container.
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For purposes of summarizing the invention and the advantages achieved over the
prior art, certain advantages of the invention have been described herein. Of course, it is to be
understood that not necessarily all such advantages may be achieved in accordance with any
particular embodiment of the invention. Thus, for example, those skilled in the art will
recognize that the invention may be embodied or carried out in a manner that achieves or
optimizes one advantage or group of advantages as taught herein without necessarily achieving

other advantages as may be taught or suggested herein.

All of these embodiments are intended to be within the scope of the invention
herein disclosed. These and other embodiments of the present invention will become readily
apparent to those skilled in the art from the following detailed description of the preferred
embodiments having reference to the attached figures, the invention not being limited to any

particular preferred embodiment disclosed.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the present invention will now be described, by way of example

only, with reference to the following drawings in which:

FIG. 1 is a perspective view of a loading assembly in accordance with the present
invention, depicting a load bin of the loading assembly aligned with an opening of a transport
container, further depicting a container support assembly in accordance with a distinct and

independent aspect of the invention.

FIG. 2 is a perspective view of the loading assembly of FIG. 1, depicting the load
bin fully extended into the container (in phantom) and a barrier assembly disposed adjacent to

the opening of the container.

FIG. 3 is a perspective view of the loading assembly of FIG. 1, depicting the load

bin partially withdrawn from the container (in phantom) and having a gate of the bin open.

FIG. 4 is a perspective view of the loading assembly of FIG. 1, depicting the load

bin fully withdrawn from the container (in phantom).

FIG. 5 is a front elevational view of the load bin of the loading assembly of
FIG. 1, with the gate excluded for clarity.
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FIG. 6 is a side elevational view of the load bin of the loading assembly of FIG. 1.

FIG. 7 is a front elevational view of the barrier assembly of the loading assembly
of FIG. 1.

FIG. 8 is a side elevational view of the barrier assembly of the loading assembly
5 ofFIG. 1.

FIG. 9 is a side elevational view of the drive mechanism and load bin of the

loading assembly of FIG. 1, depicting the load bin retracted.

FIG. 10 is a side elevational view of the drive mechanism and load bin of the

loading assembly of FIG. 1, depicting the load bin fully extended.

10 FIG. 11 is an exploded perspective view of the -drive mechanism of the loading
assembly of FIG. 1.

FIG. 12 is a close-up, perspective view of the container support assembly of

FIG. 1, depicting a roller assembly disposed on two ramps.

FIG. 13 is a close-up, perspective view of the container support assembly of

15  FIG. 1, depicting a corner block assembly engaging the roller assembly.

FIG. 14 is a perspective view of the container support assembly of FIG. 1,

depicting the roller assembly at an intermediate point along the ramps.

FIG. 15 is a perspective view of the container support assembly, similar to FIG.

14, depicting the roller assembly at proximal end of the ramps.
20 FIG. 16 is a perspective view of an end of the roller assembly of FIG. 12.
FIG. 17 is a perspective view of the corner block assembly of FIG. 12.
FIG. 18 is a top plan view of the corner block assembly of FIG. 12.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now to the drawings, and particularly to FIG. 1, there is shown a
25  loading assembly 10 configured to load bulk material 12, e.g., scrap metal, into a transport

-6-
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container 14. A container support assembly 110 is provided about the open end of the container
to facilitate alignment and stable support of the container 14 throughout the loading process,

which is discussed in detail below following a discussion of the loading assembly.

Loading Assembly

The loading assembly 10 includes a support structure 16 and a load bin 18 sized
to conform to the internal dimensions of the container. The load bin has an open top 21,
allowing it to be top-loaded to facilitate efficient loading of bulk material. The assembly
includes a drive mechanism 22 (FIG. 9) configured to urge the load bin into and out of the
container. When fully inserted, the contents of the load bin are completely disposed within the
container. The loading assembly further includes a barrier assembly 24 configured to keep the
load confined within the container and a gate 26 that allows the bulk material to exit the load bin
upon retraction. In this manner, the container can be loaded to capacity with bulk material

quickly and efficiently.

FIGS. 1-4 depict sequential operation of the loading assembly 10, with the
container 14 in phantom for visibility. The loading assembly operates through several phases,
including material loading (FIG. 1), transfer (FIG. 2), and retraction (FIGS. 3 and 4), thereby
loading the container to capacity in a single operation. During the loading phase, the load bin 18
is preferably disposed within the support structure 16, allowing the load bin to be top loaded,
even while aligned with the container. The load bin is filled with bulk material 12 up to a
desired level. For example, the load assembly can be used with both 20-ft and 40-ft containers.
When loading a 20-ft container, the barrier 24 can be positioned at a midpoint along the load bin,
thereby defining in volume that conforms to the internal volume of a 20-ft container. When
loading a 40-ft container, the barrier is positioned at an end wall 28 of the load bin. Operators

can fill the load bin with bulk material via the open top 21, as desired.

Once loaded, the transfer phase can be initiated. In this phase, the drive
mechanism 22 urges the load bin 18 into the container 14. This phase continues until the
contents of the load bin are fully disposed within the container. When desired, the lodd bin can
then be retracted, leaving the bulk material 12 within the container. As best seen in FIG. 3,
during the retraction phase, the gate 26 is unlocked, and the barrier 24 remains positioned against

an open end 30 of the container. The drive mechanism retracts the load bin from the container
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until the bin is removed from the container (FIG. 4), at which point the container is free for

transport.

With reference to FIGS. 1, 5 and 6, the load bin 18 includes sidewalls 32, a
bottom wall 34, and the end wall 28 spaced from the gate 26. In the exemplary embodiment, the
load bin is sized to conform to the internal dimensions of typical 20-ft. or 40-ft. transport
containers. More particularly, the load bin has an external height (H,) of about 7 ft., an external
width (W) of about 7 ft., 5 in., and a length (L) of about 44 ft., 4 in. The load bin has an internal
height (H;) of about 6 ft. 10 in., an external width (W;) of about 7 fi., 4 in. The load bin also
includes rollers 36 along the bottom wall to aid in smooth movement of the bin along the

container, to include along a floor 20 of the container.

Other embodiments are contemplated having a load bin sized to conform to
containers of various other sizes, e.g., railroad cars, storage containers, and semi trailers. The
load bin can be loaded to capacity easily with bulk material, and it can effectively hold bulk
material having a high degree of variability in make-up. For example, the load bin can hold a
single load of scrap steel having pieces varying size frqm as small as 0.01 in. x 11in. x 0.25 in.
(0.25 mm x 25 mm x 0.635 mm) up to and in excess of 5 ft. x 3 ft. x 1 ft. (1.52 m x 0.91 m x
0.3 m).

To facilitate operation of the loading assembly 10, interior surfaces 38 of the load
bin 18 are relatively smooth, free of excessive ridges and grooves, such that the load bin can be
retracted without having bulk material unduly catching the surface, particularly during retraction.
In the exemplary embodiment, the walls of the loaci bin include steel paneling 40 supportgd by '
reinforcing beams 42 spaced along the length of the load bin. The interior surfaces are defined
by the paneling of the walls of the load bin. Optionally, supplemental materials or coatings can
be used for the interior surfaces to facilitate retraction of the load bin. For example, in other
embodiments, the load bin can include rollers disposed along interior surfaces to facilitate

loading of the container.

With reference now to FIGS. 7 and 8, the barrier 24 includes a leading wall 41
attached to a brace 43. The leading wall is configured to conform to the interior dimensions of
the load bin and includes a forward projection 45 that aids in confining the bulk material 12 in
front of the leading wall throughout operation of the loading assembly. In the exemplary
embodiment, the leading wall has a height (Hy) of about 6 ft., 8 in., while the overall height (Hy,)

-8-
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of the barrier is about 7 ft, 6 in. The upper portion of the barrier extends out the open top 21 of
the load bin and is guided along the support structure 16.

As shown in FIGS. 1-4, the gate 26 of the load bin 18 includes two doors 44
hinged to corresponding sidewalls 32 and a locking mechanism for securing the doors closed.
During loading and transfer of the bulk material, the gate is configured to remain secure. Once
the load bin is fully inserted into the container, the gate is unsecured, enabling the load to remain

in the container upon withdrawal of the load bin.

In the exemplary embodiment, the locking mechanism is released by remote
activation initiated by the operator; however, various other approaches can be used, e.g.,
hydraulic or electric linkage to open, gravity to open, or spring loaded. Moreover, other
approaches can be used for allowing the load to remain in the container upon removal of the bin.
For example, various gate configurations can be used, such as, rolling track doors and
horizontally hinged doors. Also, sacrificial doors can be used, e.g., in which the door is

configured to remain in the container or to deteriorate or to be destroyed upon retraction of the
load bin.

In yet other embodiments, the load bin can be configured without a gate. Instead,
material can be positioned to serve as a sacrificial end wall such that it remains in the bin during
transfer and remains in the container upon removal of the load bin. For example, a large piece of
scrap steel can be position near the open end in manner that retains the material within the bin
during loading yet allows the load to remain within the container during retraction. In selected
embodiments, the floor of the load bin can be configured to be movable relative to the side walls
such that the floor can be displaced while within the container, allowing the load to remain in the

container.

With reference now to FIG. 2, the support structure 16 is configured to promote
stability of the load assembly 10 during all phases of operation. In the exemplary embodiment,
the loading assembly is configured to transfer a load of in excess of about 58,000 pounds
(approx. 26,300 kg). The support structure includes external framing 48 disposed about the load
bin 18, side buttresses 50, and a base support 52. The load assembly can be disassembled for
transportation, if desired. The support structure can be disassembled and housed within the load

bin. The overall weight of the load assembly is less than 42,000 pounds, making it convenient

for transport.
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The base support 52 is positioned below the bottom wall 34 (FIG. 5) of the load
bin 18 and includes a plurality of rollers 54 to facilitate longitudinal movement of the load bin.
In the exemplary embodiment, the base support is integrated with a weight scale (not shown) to
provide weight measurement of the load. Optionally, the base support can be configured to
move in support of operation of the load assembly. For example, the load assembly can be
configured to aid in aligning the load bin with the container, e. g., via movement of the base
support, including lateral and vertical adjustments. Also, the base support can be configured to

tilt and vibrate to facilitate in dispensing the load within the container.

With reference to FIGS. 1-4 and 9-11, the drive mechanism 22 is configured urge
the load bin 18 into and out of the container 14, through the transfer and retraction phases, in a
timely manner. The drive is attached to the support structure 16 and the load bin and provides a
cycle time through the transfer and retraction phases of less than about eight minutes. The drive
mechanism includes a hydraulic cylinder 56 and a cable assembly 58 operatively connected to
the load bin. The hydraulic cylinder includes a piston 60 disposed in a cylinder housing 62. The
cable assembly includes pulley blocks 64 disposed on opposite ends of a support beam 66 with
cabling 68 looped around the pulley blocks.

The drive mechanism 22 is aligned between two guide beams 70 (FIG. 11) below
the bottom wall of the load bin 18. As best seen in FIGS. 9 and 10, the hydraulic cylinder
displaces the cable assembly and, in turn, the load bin. The piston 60 of the hydraulic cylinder
can extend over 20 feet out the cylinder housing 62. The cable assembly is configured to
translate every one foot of movement by the hydraulic cylinder into two feet of movement of the
load bin. Thus, the cable assembly further displaces the load bin approximately 20 feet,
additionally, totaling about 40 feet of displacement for the load bin.

In the exemplary embodiment, a hydraulic drive mechanism is used; however,
various other drive mechanisms can be used, e.g., electric, gas or diesel engine. Moreover,
various other approaches can be used for translating the force from the drive mechanism in to
movement of the load bin, e.g., piston, rack and pinion, belt drive, cable/drum, chain/sprocket,

and gear reduction.

Container Support Assembly

' With reference now to FIG. 12, the container support assembly 110 attached to

the loading assembly 10 to facilitate alignment and stable support of the container 14 throughout
-10-
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the loading process. The container is positioned atop a flatbed trailer 80, as known in the art.
The container support assembly includes two ramps 112 and an interface assembly 114 that aids
in transferring the load of the container onto the ramps, in use. The ramps are spaced apart on a

level reinforced concrete slab (not shown), allowing the trailer to back into position between the

ramps.

The interface assembly 114 includes two corer block assemblies 126 that couple
to lower corners of the container 14 further includes a roller assembly 130. In use, the roller
assembly is configured to engage the ramps and interface with the block assemblies such that a
substantial portion of the container's load is borne by the ramps, rather than the suspension

system 82 of the trailer.

In use, the trailer 80 is backed between the ramps 112, causing the corner block
assemblies 126 to engage the roller assembly 130, pushing the roller assembly up the ramps. As
the interface assembly 114 rolls up the ramps, it increasingly supports the container. The trailer
is backed up until the floor 20 of the container 14 is on plane to receive the load bin 18. Once in
position, the container support assembly 110 bears a substantial portion of the load, rather than

the suspension system of the flatbed.

In this manner, the container support assembly 110 ensures precise alignment of
the container 14 and the load bin despite variations in height across different flatbed trailers.
Moreover, the container support assembly 110, rather than the suspension system of the flatbed,
bears a substantial portion of the load, thereby inhibiting changes in alignment of the load bin
and container as the bulk material 12 transferred into the container. Without the container
support assembly, the suspension system of the flatbed would tend to absorb the increased load,
particularly as the load bin with the bulk material is inserted in to the container. This could

cause misalignment between the load bin and the container, resulting in undue stress on the

loading assembly.

The ramps 112 extend from the support structure 16 and are in spaced relationship
with each other, to allow the flatbed trailer 80 to be positioned between the ramps. In the
exemplary embodiment, the ramps are formed of steel; however, various other materials having
sufficient strength to endure the loads anticipated can be used. The ramps each include a first
end 122 and a level portion 125, adjacent to the support structure 16. The level portion is

positioned such that the open end of the container is properly positioned to receive the load

-11-
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bin 18. With the interface assembly attached to the container and positioned on the level portion
of the ramps, the container floor is at a proper height to receive the load bin, and the container
support assembly 110, rather than the suspension system of the flatbed, bears a substantial

portion of the load.

With the open end of the container 14 is supported on the level portion 125 of the
ramps via the interface assembly 114, a locking structure 170 (FIG. 15) of the ramps can be
engaged. The locking mechanism provides an additional measure of safety during the loading
process. In the exemplary embodiment, the locking structure is hydraulic, though other locking

mechanisms can be used, or excluded entirely, as appropriate.

In the exemplary embodiment, the support surfaces 124 are angled relative to the
concrete slab. In other embodiments, the concrete slab can slope downward between the ramps
112. In such embodiments, an increasing height differential between the upper surface of the

ramp and the concrete slab is achieved, at least in part, via a downward slope of the slab.

With reference to FIGS. 16 and 17, the corner block assemblies 126 each include
an L-shaped body 134 an end support bar 136, and a side support bar 138. Both support bars are
formed of 1045 steel, cold drawn. In other embodiments, the body can be formed as one or
several pieces and of different material. The support bars engage end and side support openings
140, 142, respectively, (FIG. 12) defined in the corners of the container. In the exemplary
embodiment, the end support bar is fixed in place and is sized to be received within the end
opening 140 (FIG. 12). The side support bar 138 is configured to be received within the side
opening 142 (FIG. 12) of the container.

The side support bar 138 extends through a bore defined by the body 134 and is
operated by a lever 146 for axial and rotational movement. Using the lever, a user moves the
side support bar axially into the side opening of the container 80. Then, the user rotates the lever
such that a catch 148 on an end of the side support bar engages a wall of the side opening,

keeping the corner block assembly in place.

In the exemplary embodiment, the body 134 of each corner block assembly 126
includes a side block 150 and an end block 152 attached to each other. Both the side block and
the end block are formed of 7075-T651 aluminum. In other embodiments, the body can be

formed as one or several pieces and of different material.

-12-
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The corner block assemblies 126 further include three posts that extend
downward from the body 134, forward posts 154 and stop post 156. The posts are disposed
adjacent to the end of the container and aid in alignment and engaging the roller assembly 130.
The forward posts are of sufficient length to interface with a notch 158 defined by support
blocks 160 of the roller assembly.

The stop posts 154 of the corner post assemblies 126 extend downward from the
body 134. The stop post is substantially longer than the forward posts 154. As the trailer is
backed between the ramps, the stop post engages the support blocks of the roller assembly,
pushing it up the ramps 112. Once the roller bar is at a sufficient height, the support blocks will

press against the corner block assemblies, thereby supporting the container onto the ramps.

The roller assembly 130 includes a support 132 that extends between the two sets
of horizontal and vertical rollers 118, 120. The roller assembly is sized such that the rollers align
with the ramps 112. The vertical rollers extend downward from the support and are spaced from
each other to pfovide an acceptable measure of alignment tolerance, as the trailer is backed

between the ramps.

The post configuration facilitates engagement of the comer assemblies 126 and
the roller assembly 130 without requiring precise alignment, at least initially. For example, the
container need not be precisely aligned between the ramps to enable engagement of the corner
assemblies and the roller assembly. As the container backs into place, the posts will contact the
roller assembly. If necessary, the roller assembly will shift laterally until the forward posts 154
engage the notches 158. As the container continues to back up, the roller assembly will ride up

the ramps, transferring load on to the ramps.

Each horizontal roller 118 is housed in an opening 162 of the support blocks 160
attached to the support 132. The support block is formed of carbon steel (A36) and is configured
to receive a pin 164 that extends through the opening for supporting the horizontal roller. The
pin and the roller are both formed of 1045 steel, cold drawn; although, in other embodiments,

one or several pieces and of different material can be used, as appropriate.

Embodiments of the container support assembly are particularly useful with
loading assemblies for transport containers, as described in co-pending U.S. Patent Application

No. 10/964,384, filed October 12, 2004, now U.S. Patent No. 7,172,382, which is herein
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incorporated by reference. Embodiments of the container support assembly are also useful in

other applications that can benefit from providing a convenient and stable support.

It should be appreciated from the foregoing that the present invention provides a
loading assembly configured to load transport containers with bulk material quickly and

efficiently. A container support assembly is also provided that facilitate alignments and stable
support of the container throughout the loading process.

Although the invention has been disclosed in detail with reference only to the
exemplary embodiments, those skilled in the art will appreciate that various other embodiments

can be provided without departing from the scope of the invention. Accordingly, the invention is

defined only by the claims set forth below.
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I1CLAIM:

1. A loading assembly for use with transport containers having an open end comprising:

a load bin sized to be received through to an open end of a container the load bin defining

a top opening for receiving a load;

a drive mechanism configured to enable displacement of the load bin into the container
through the open end thereof;

a barrier assembly configured to confine the contents of the load bin in the container
while the bin is retracted, allowing the contents of the bin to-remain within the container upon

removal of the bin;

aright ramp having a distal end and a proximal end, the right ramp including a support
surface having an increasing height differential with reference to the ground from the distal end
to the proximal end, the proximal end of the right ramp disposed adjacent to the load binin a

retracted position;

a left ramp sufficiently spaced from the right ramp to allow the transport container
therebetween, the left ramp including a support surface having an increasing height differential
with reference to the ground from a distal end to a proximal end, the proximal end of the left

ramp disposed adjacent to the load bin in a retracted position;

and an interface assembly configured to attach to the container and to en gage the support
surfaces of the left and the right ramps to distribute load onto the ramps, as the transport

container is positioned relative to the load bin.

2. A loading assembly as defined in claim 1, wherein the loading assembly is operable with

a load in excess of 22,000 pounds.

3. A loading assembly as defined in claim 1, wherein the floor of the load bin is fixed in

place relative to the side walls.

4, A loading assembly as defined in claim 1, further comprising a support structure

including a base support, disposed below the load bin.
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5. A loading assembly as defined in claim 1, wherein the barrier assembly is configured to

engage the support structure such that it locks in place adjacent to the open end of the container

during retraction of the load bin.

6. Claim 6 (original): A container support for use with transport containers having an open

end, comprising:

a right ramp having a distal end and a proximal end, the right ramp including a support
surface having an increasing height differential with reference to the ground from the distal end

to the proximal end;

a left ramp sufficiently spaced from the right ramp to allow the transport container
therebetween, the left ramp including a support surface having an increasing height differential

with reference to the ground from the distal end to the proximal end;

and an interface assembly configured to attach to a transport container and to engage the

support surfaces of the left and the right ramps to distribute load onto the ramps.

7. A container support as defined in claim 6, wherein the interface assembly includes a
roller assembly having a left roller configured to engage the support surface of the left ramp and

aright roller configured to engage the support surface of the ri ght ramp.

8. A container support as defined in claim 6, wherein the interface assembly includes a

corner assembly configured to couple to the transport container.

9. A container support as defined in claim 6, wherein the interface assembly includes a
roller assembly having a left roller configured to engage the supports surface of the left ramp and
a right roller configured to engage the support surface of the ri ght ramp, the interface assembly

further includes a corner assembly configured to couple to the transport container and to engage
the roller bar.

10. A container support as defined in claim 6, wherein the support surfaces of the left and the

right ramps are inclined with reference to the ground between the ramps.

11. A container support for use with transport containers having an open end, comprising:
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a right ramp having a distal end and a proximal end, the right ramp including a support
surface having an increasing height differential with reference to the ground from the distal end

to the proximal end;

a left ramp sufficiently spaced from the right ramp to allow the transport container
therebetween, the left ramp including a support surface having an increasing height differential

with reference to the ground from the distal end to the proximal end;

an interface assembly configured to attach to a transport container and to engage the
support surfaces of the left and the right ramps to distribute load onto the ramps, the interface

assembly including

a roller assembly having a left roller confi gured to engage the support surface of
the left ramp and a right roller configured to engage the support surface of the right ramp,

a left corner assembly configured to couple to a left corner of the transport

container and to engage the roller bar adjacent to the left ramp, and

a right corner assembly configured to couple to-a right corner of the transport

container and to engage the roller bar adjacent to the right ramp.

12. A container support as defined in claim 11, wherein the left and the right corner
assemblies both include a body, an end support bar configured to be received within an end
opening in the corresponding corner of the container, and a side support bar configured to be

receive within a side opening in the corresponding corner of the container.

13. A container support as defined in claim 11, wherein the left and the right corner
assemblies both further include a lever configured to engage and disengage at least one of the

support bars flow the corresponding opening of the container.

14. A container support as defined in claim 11, wherein the support surfaces of the left and

the right ramps are inclined with reference to the ground between the ramps.

15. A container support as defined in claim 11, wherein the roller assembly includes a left
support block that supports the left roller, a right support block that supports the right roller, and
a support bar coupled to the left and the right support blocks.
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16. A container support as defined in claim 15, wherein the left and the right rollers are
oriented horizontally, the roller assembly further including a left vertical roller disposed adjacent

to the left ramp and a right vertical roller disposed adjacent to the right ramp.
17. A container support for use with transport containers having an open end, comprising:

a right ramp having a distal end and a proximal end, the right ramp including a support
surface having an increasing height differential with reference to the ground from the distal end

to the proximal end;

a left ramp sufficiently spaced from the right ramp to allow the transport container
therebetween, the left ramp including a support surface having an increasing height differential

with reference to the ground from the distal end to the proximal end;

a roller assembly having a left support block disposed adjacent to the left ramp, a left
horizontal roller coupled to the left support block to engage the support surface of the left ramp,
a right support block disposed adjacent to the right ramp, and a right horizontal roller coupled to
the right support block to engage the support surface of the right ramp;

a left corner assembly configured to couple to a left corner of the transport container and

to engage the roller assembly adjacent to the left ramp; and

aright corner assembly configured to couple to a right corner of the transport container

and to engage the roller assembly adjacent to the right ramp.

18. A container support as defined in claim 17, wherein the roller assembly further including
a left vertical roller disposed adjacent to the left ramp and a right vertical roller disposed adjacent

to the right ramp.

19. A container support as defined in claim 17, wherein the left and the ri ght corner

assemblies both inclhude
a body,

an end support bar configured to be received within an end opening in the corresponding

corner of the container, and
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a side support bar configured to be received within a side opening in the corresponding

comer of the container.

20. A container support as defined in claim 17, wherein the left and the right corner
assemblies both further include a lever configured to engage and disengage at least one of the

support bars from the corresponding opening of the container.
21. A loading assembly for use with a transport container having an open end, comprising:

a load bin sized to be inserted into a transport container through an open end thereof, the

load bin including a floor and two side walls;

a barrier assembly including a wall disposed within the load bin, wherein the load bin and
the barrier assembly cooperate to define a volume configured to hold an unpalletized load of
sufficient size to fill the transport container to capacity in a single operation, and wherein the
load bin and the barrier assembly further cooperate to define a top opening for receiving an

unpalletized load;

a stationary support structure including a base support disposed below the load bin and a

pair of upstanding side supports disposed on opposing sides of the load bin; and

a drive mechanism coupled to the load bin to move the load bin into the transport

container through the open end thereof and to retract the load bin from the container;

wherein the barrier assembly is configured to engage the stationary support structure
when the drive mechanism has moved the load bin into the transport container, to lock the barrier
assembly adjacent to the open end of the container, such that when the drive mechanism |
thereafter retracts the' load bin from the container, the wall of the barrier assembly retains the

unpalletized load within the container.

22. A loading assembly as defined in claim 21, wherein the barrier assembly can be
positioned in the load bin, prior to loading, to conform the internal volume of the load bin to

prescribed container sizes.

23. A loading assembly as defined in claim 21, wherein the load bin is configured to hold a
load in excess of 22,000 pounds.
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24. A loading assembly as defined in claim 23, wherein the load bin further includes a door
disposed at one end of the floor and configured to be movable to an open position, to allow the

unpalletized load to exit the load bin upon retraction thereof, thereby allowing the load to remain

within the container.

25. A loading assembly as defined in claim 23, wherein the load bin further includes a

movable front wall disposed initially at one end of the floor and configured to remain within the

container upon retraction of the load bin.

26. A loading assembly as defined in claim 23, wherein the barrier assembly is configured to

be positioned to conform the internal volume of the load bin to prescribed container sizes.

27. A loading assembly as defined in claim 21, wherein the wall of the barrier assembly

includes an upper portion that engages the side supports of the stationary support structure.

28. A loading assembly as defined in claim 21, wherein the base support is configured for

lateral and vertical adjustments to aid in aligning the load bin with the transport container.

29. A loading assembly as defined in claim 21, wherein the barrier assembly is supported by

the side supports of the support structure.

30. A loading assembly as defined in claim 21, wherein the drive mechanism includes a

hydraulic cylinder and a cable assembly coupled to the hydraulic cylinder and to the load bin.

31. A method of loading a transport container, comprising:

positioning a transport container and a loading assembly relative to one another such that

the loading assembly is disposed adjacent to an open end of the container, the loading assembly

including:
a load bin including a floor and two side walls,
a barrier assembly having a wall disposed within the load bin,

wherein the load bin and the barrier assémbly cooperate to define a volume
configured to hold an unpalletized load of sufficient size to substantially fill the transport
container to capacity in a single operation, and wherein the load bin and the barrier

assembly further cooperate to define a top opening for receiving an unpalletized load, and
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a stationary support structure for supporting the load bin and the barrier assembly

while in a position adjacent to the open end of the transport container,
loading the load bin with an unpalletized load through the top opening;

positioning the load bin within the transport container through the open end thereof, such

15  that the unpalletized load is fully disposed within the container; and

engaging the barrier assemb]y with the unpalletized load and simultaneously
repositioning the load bin and the transport container relative to each other such that the load bin
again is disposed adjacent to the open end of the transport container, while the unpalletized load

remains disposed within the transport container.
32. A method as defined in claim 31, wherein:

the loading assembly further includes a drive mechanism operable to move the load bin

into the transport container during the step of positioning and to retract the load bin from the

transport container during the step of engaging;

5 the step of positioning includes operating the drive mechanism so as to move the load bin
into the transport container through the open end thereof until the unpalletized load is fully

disposed within the transport container, while the transport container is maintained generally

stationary;

the step of engaging includes engaging the barrier assembly with the stationary support

10 structure, to lock the barrier assembly adjacent to the open end of the transport container; and

the step of engaging further includes operating the drive mechanism so as to retract the
load bin from the transport container, while the barrier assembly remains engaged with the
stationary support structure, such that the unpalletized load remains within the transport

container.
33. A method as defined in claim 32, further comprising:
disengaging the barrier assembly from the support structure; and

sliding the barrier assembly to a retracted position, disposed within the load bin.
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34. A method as defined in claim 32, wherein the drive mechanism includes a hydraulic

cylinder and a cable assembly coupled to the hydraulic cylinder and to the load bin.

35. A method as defined in claim 32, wherein the stationary support structure includes side
supports disposed on opposing sides of the load bin.

36. A method as defined in claim 35, wherein the barrier assembly further includes a brace

coupled to the wall of the barrier assembly and supported by the side supports of the support

structure.

37. A loading assembly for use with a transport container having an open end, comprising:

a load bin sized to be inserted into a transport container through an open end thereof, the

load bin including a floor and two side walls;

a barrier assembly including a wall disposed within the load bin that conforms to the

internal dimensions of the load bin, and further including a brace coupled to the wall;

wherein the load bin and the barrier assembly cooperate to define a volume configured to
hold an unpalletized load of sufficient size to fill the transport container to capacity in a single
operation, and wherein the load bin and the barrier assembly further cooperate to define a top

opening for receiving an unpalletized load;
a stationary support structure disposed about the load bin; and

a drive mechanism coupled to the load bin to move the load bin into the transport

container through the open end thereof and to retract the load bin from the transport container;

wherein the barrier assembly is configured to engage the stationary support structure
when the drive mechanism has moved the load bin into the transport container, to lock the barrier
assembly in place adjacent to the open end of the transport container during retraction of, such
that when the drive mechanism thereafter retracts the load bin from the transport container, the

barrier assembly retains the unpalletized load within the transport container.

38. A loading assembly as defined in claim 37, wherein the drive mechanism includes a

hydraulic cylinder and a cable assembly coupled to the hydraulic cylinder and to the load bin.
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39. A loading assembly as defined in claim 37, wherein the load bin further includes a door
disposed at one end of the floor and configured to be movable to an open position, to allow the

unpalletized load to exit the load bin upon retraction of the load bin.

40. A loading assembly as defined in claim 37, wherein the brace extends above the load bin

and is supported by side supports of the support structure.

41. A loading assembly as defined in claim 40, wherein the side supports are configured to

support the barrier assembly throughout the range of movement of the barrier assembly in an

operational cycle.
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