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Description
BACKGROUND

[0001] The presentdisclosure relates generally to sys-
tems for moving containers and, more particularly, to a
system and method for simultaneously moving a group
or cluster of containers either from a vehicle to a platform
or from a platform to a vehicle.

[0002] Containers are used when transporting objects
via vehicles such as ships, trains, or trucks. The contain-
ers are durable, modular, and can hold large and small
objects during transport. Typically, the containers are
loaded onto the vehicles in rows (called racks). For ex-
ample, each rack may include 20 or more containers. A
single vehicle may carry hundreds of racks having thou-
sands of containers. Typically, the containers are trans-
ferred between the vehicle and a platform (e.g., a dock)
by a crane that raises each container and moves the
container between the vehicle and the platform. The
crane also moves each container from the dock and onto
the vehicle.

[0003] However, typically the crane individually trans-
fers each container between the vehicle and the platform.
Moving thousands of containers onto or off of a vehicle,
such as a ship using current crane technology and sys-
tems takes days to complete. The protracted container
loading and unloading process increases the cost and
time required to transport the containers. Some cranes
can support two, three, or even four containers. For ex-
ample, some cranes support two, three, or four contain-
ers that are arranged in a vertically aligned arrangement,
one container above another. However, the forces on the
cranes are increased when multiple containers are
moved, and conventional cranes may not be capable of
handling the increased forces created by the increased
container loads. For example, wind, gravity, momentum
forces, and load shifts can cause the containers to shift
(e.g., sway, twist, or turn) as the crane moves the con-
tainers and can limit the crane’s ability to control move-
ment of the containers. Uncontrolled movement of the
containers can cause damage to equipment and possibly
injure people. In addition, the containers can be difficult
to properly locate on the vehicle or platform when the
containers are moved between the vehicle and platform
by the crane.

[0004] Therefore, there is a need for a system to ef-
fectively move groups of containers quickly and safely
between a vehicle and a platform.

SUMMARY

[0005] In one aspect, a system for moving containers
between a vehicle and a platform includes a container
support frame including a first end, a second end, and at
least one structural member extending from the first end
to the second end. The container support frame has a
longitudinal axis extending through the first end and the
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second end. The system also includes connector hous-
ings arranged between the first end and the second end.
The container support frame is configured to support a
group of containers secured to the container support
frame atthe connector housings. The group of containers
includes at least five containers. The system further in-
cludes at least one hoist and a conveyor. The at least
one hoist is configured to raise and lower the container
support frame and the containers when the containers
are secured to the container support frame. The conveyor
is configured to move the container support frame and
the containers between the vehicle and the platform.
[0006] Inanotheraspect, a method for moving contain-
ers between a vehicle and a platform includes securing
a group of containers to a container support frame and
raising, using a hoist, the container support frame and
the group of containers above the platform and the ve-
hicle. The group of containers include at least five con-
tainers. The method also includes moving the container
support frame and the at least five containers between
the platform and the vehicle, and lowering, using the
hoist, the at least five containers onto the platform or the
vehicle.

[0007] Inyetanother aspect, a system includes a con-
tainer support frame configured to engage a group of
containers in a row on a platform or a vehicle . The group
of containers include at least five containers. The con-
tainer support frame includes connector housings that
are arranged to secure the containers in the row to the
container support frame. The system also includes a
hoist configured to raise and lower the container support
frame and the containers, and a conveyor configured to
move the container support frame and the containers be-
tween the platform and the vehicle.

[0008] In still another aspect, a system for moving con-
tainers between a ship and a platform is provided. The
ship includes a cargo space having a width sized to re-
ceive a group of containers. The group of containers in-
cludes five to twenty five containers arranged to span the
width of the cargo space. The system is configured to
secure to and support the group of containers and move
the group of containers between the ship and the plat-
form.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009]

Figure 1 is a perspective view of an embodiment of
a system for moving containers between a vehicle
and a platform, the system including a hoist, a con-
veyor, and a container support frame.

Figure 2 is a perspective view of the system of Figure
1 with the hoist in a raised position and containers
secured to the container support frame above the
vehicle.
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Figure 3 is a perspective view of the system of Figure
1 with the hoist in a lowered position and the con-
tainers secured to the container support frame above
the platform.

Figure 4 is a perspective view of the system of Figure
1 with the hoist in a raised position and the container
support frame ready to receive additional containers
to move between the vehicle and the platform.

Figure 5is a front elevation view the system of Figure
1 with the hoist in a raised position and the containers
secured to the container support frame above the
vehicle, a portion of the vehicle being omitted to il-
lustrate the containers on the vehicle.

Figure 6 is a front elevation view of the system of
Figure 1 with the hoist in a lowered position and the
containers secured to the container support frame
above the platform.

Figure 7 is a sectional view of a portion of the system
of Figure 1 taken along line A-A in Figure 6, with the
hoist in a raised position.

Figure 8 is a sectional view of a portion of the system
of Figure 1 taken along line A-A in Figure 6, with the
hoist in a lowered position.

Figure 9 is an end view of a portion of the system of
Figure 1, illustrating stairs on the system.

Figure 10 is a top view of a portion of the system of
Figure 1, illustrating the hoist and the container sup-
port frame.

Figure 11 is a top view of a portion of the system of
Figure 1 with a top portion of the hoist being omitted.

Figure 12 is a perspective view of the portion of the
system of Figure 1 with the hoist in a lowered posi-
tion.

Figure 13 is a perspective view of the portion of the
system of Figures 1 and 12 with the hoist in a raised
position.

Figure 14 is an enlarged perspective view of a portion
of the system shown in Figure 5 within the rectangle
identified as "Fig. 14" in Figure 5, illustrating connec-
tors of the system.

Figure 15 is an enlarged front view of a portion of
the hoist of the system shown in Figure 12 within the
rectangle identified as "Fig 15" in Figure 12, illustrat-
ing the hoist including a drum, reeve blocks, and ca-
bles wound onto the drum.
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Figure 16 is an enlarged front view of a portion of
the system shown in Figure 15 within the rectangle
identified as "Fig. 16" in Figure 15, illustrating reeve
blocks of the hoist of the system.

Figure 17 is an enlarged sectional view of a portion
of the system taken along line B-B shown in Figure
15 and illustrating the cables extending through the
reeve blocks and to the drum.

Figure 18 is an enlarged end view of a portion of the
containers positioned on the platform of the system
within the rectangle identified as "Fig. 18" in Figure
1, illustrating the system including an alignment de-
vice.

Figure 19 is an enlarged side view of a portion of the
containers and alignment device within the rectangle
identified as "Fig. 19" in Figure 1, illustrating the
alignment device engaged with the containers.

Figure 20 is a perspective view of an embodiment
of a portion of a system for moving containers be-
tween a vehicle and a platform, the system including
a container support frame configured to support up
to five containers.

Figure 21 is a side view of the system of Figure 20.
Figure 22 is a top view of the system of Figure 20.
Figure 23 is a front view of the system of Figure 20.

Figure 24 is a perspective view of an embodiment
of a container support frame for use with the system
100, the container support frame including trans-
verse beams, horizontal lacers, and diagonal lacers.

Figure 25 is a perspective view of the container sup-
port frame of Figure 24 with containers secured to
the container support frame.

Figure 26 is a force diagram of the container support
frame of Figure 24 illustrating modeled loads on the
container support frame when the container support
frame is used to move containers between a vehicle
and a platform.

Figure 27 is a perspective view of the container sup-
port frame of Figure 26 with broken lines illustrating
adeflected shape of the container support frame due
to loading.

Figure 28 is a side view of the container support
frame of Figure 26 with broken lines illustrating a
deflected shape of the container support frame due
to loading.
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Figure 29 is a perspective view of a schematic wire
frame representation of the container support frame
of Figure 26 illustrating stress concentrations and
magnitudes in the container support frame due to
loading.

Figure 30 is a side view of the wire frame represen-
tation of Figure 29 illustrating stress concentrations
and magnitudes in the container support frame due
to loading.

Figure 31 is a perspective view of the wire frame
representation of Figure 29 with broken lines illus-
trating a deflected shape of the container support
frame due to loading.

Figure 32 is a side view of the wire frame represen-
tation of Figure 29 with broken lines illustrating a de-
flected shape of the container support frame due to
loading.

Figure 33 is an enlarged side view of a portion of the
wire frame representation indicated by the box in Fig-
ure 32 with broken linesiillustrating a deflected shape
ofthe container support frame around a support point
of the container support frame in the disclosed em-
bodiment.

[0010] Corresponding reference characters indicate
corresponding parts throughout the several views of the
drawings.

DETAILED DESCRIPTION

[0011] Referring now to the drawings, and in particular
to Figs. 1-6, a system 100 for moving containers 102
between a vehicle 104 and a platform 106 generally in-
cludes a container support frame 108, a hoist, broadly a
moving system, 110, a conveyor 112, and an alignment
system 114. For example, in the illustrated embodiment,
vehicle 104 is a ship (e.g., an ocean-borne transport). In
some embodiments, vehicle 104 may be a train, an au-
tomobile, an aircraft, and/or any other suitable vehicle.
System 100 is configured to load containers 102 onto
vehicle 104 from platform 106 or unload containers 102
from vehicle 104 onto platform 106. For example, in the
illustrated embodiment, platform 106 is located at a quay
or dock 116. In some embodiments, platform 106 is lo-
cated at a shipping depot, a train station, or any other
suitable location.

[0012] Containers 102 are any suitable containers. For
example, in the illustrated embodiment, containers 102
are conventional shipping or intermodal containers. Con-
tainers 102 are rectangular cuboids and have a length
of approximately 20 feet (feet (ft))(6.1 meters (m)) or 40
ft (12.2 m) and a width of approximately 8 ft (2.4 m).
Containers 102 are constructed of a metal such as steel.
[0013] Asshownin Figs. 1-6, system 100 is configured

10

15

20

25

30

35

40

45

50

55

to simultaneously move a group of containers. As shown
in the figures 1-6 in the illustrated embodiment the group
comprises a plurality of containers aligned side-by-side
in a row or rack 118. For the example, row 118 includes
typically 5-25 of the containers. The group of containers
moved onto vehicle 104 comprises a plurality of contain-
ers that spans a width of the ship. For example, the ve-
hicle 104 includes a cargo space 107 with a width 105
that is sized to receive the group of containers. In the
illustrated embodiment, the width 105 of the cargo ship
is equal to the width of the ship. For example, the cargo
space 107 may be a hold define by the hull of the ship
and/or a platform on a deck of the ship. The containers
are positioned in the cargo space 107 on the ship. In this
way, the ship is loaded and unloaded quickly and effi-
ciently. Although a row is disclosed, in some embodi-
ments, the group of containers may comprise different
load configurations not specifically described herein. In
the illustrated embodiment, each row 118 includes twen-
ty-one containers 102. Rows 118 may include more or
less than twenty-one containers 102 without departing
from aspects of the disclosure. System 100 picks up rows
118 of containers 102 and moves the containers between
vehicle 104 and platform 106. System 100 is configured
to support rows of the containers and counteract forces
on the containerrows during movement of the containers.
As a result, system 100 moves containers 102 between
the vehicle and the platform more efficiently and in less
time than the same containerload is able to be completely
moved using conventional systems. Moreover, system
100 picks up rows 118 from stacked arrangement 120
and sets down the rows of the containers into stacked
arrangement 120 that is suitable for transport on vehicle
104 or for storing on platform 106. Accordingly, system
100 does not require containers 102 to be rearranged
prior to or after the system moves the containers between
the vehicle and the platform.

[0014] Conveyor 112is configured to move empty con-
tainer support frame 108 or container support frame 108
and containers 102 secured to container support frame
108 between vehicle 104 and platform 106. For example,
conveyor 112 includes a boom comprising boom mem-
bers 122a, 122b, legs 124, and trolleys 126. Boom mem-
bers 122a, 122b are parallel to each other and extend
between, and are supported by legs 124. The boom has
a longitudinal axis 130 and spans across the width of
vehicle 104 and platform 106 as shown in Figure 1. Boom
members 122a, 122b include tracks 128 extending in the
direction of the longitudinal axis 130 and are adapted to
enable movement of trolleys 126 in longitudinal direction
130 between ends 131a and 131b of boom members
122a and 122b. Each trolley 126 includes wheels 132
and at least one drive motor (not shown) drivingly con-
nected to wheels 132. Trolleys 126 are configured to
move along tracks 128 between the vehicle 104 and the
platform 106. Although two trolleys are disclosed, any
suitable number of trolleys may be used to effectively
move the container support frame and containers.
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[0015] Intheillustrated embodiment, conveyor 112 in-
cludes six legs 124. Pairs of legs 124a, 124b are located
at respective ends 131a, 131b of booms 122a, 122b and
oriented to form an A-frame type structure at the boom
ends. A third pair of legs 124c is located midspan of the
booms between the boom ends. In use, in the exemplary
embodiment, the midspan legs are located on the plat-
form as shown in Fig. 1. Legs 124 each include wheel
assemblies 134 at the ends of the legs and the wheels
are configured to move along tracks 136 extending along
the length of platform 106. For example, tracks 136 are
located on quay 116. Conveyor 112 includes motors (not
shown) that are drivingly connected to the wheel assem-
blies to control movement of conveyor 112 along the
length of platform 106.

[0016] AsshowninFigs.5 and 6, system 100 includes
acab 138 located on boom 122 of the conveyor 112. Cab
138 includes any control systems, electronic and com-
munication equipment, and operator interfaces suitable
for an operator to control system 100. For example, an
operator controls conveyor 112 and hoist 110 from cab
138. The control systems within the cab are communi-
catively connected to and configured to send control sig-
nals to at least hoist 110 and conveyor 112. System 100
may include sensors such as cameras (not shown) po-
sitioned around the system to provide the operator within
cab 138 feedback during system operation. In some em-
bodiments, system 100 is operated at least in part re-
motely. In further embodiments, the system has control
systems configured to operate the system at least in part
autonomously.

[0017] Referringto Figs. 7-9, system 100 is accessible
for personnel to inspect, maintain, and operate. For ex-
ample, system 100 includes stairs 139 extending along
one of the pairs of legs 124a, b of conveyor 112 from the
platform to the top of boom 122a, b. In addition, the sys-
tem includes one or more walkways 141 for personnel
to traverse the conveyor. An operator can access the
booms 122a, b and cab 138 using stairs 139 and walk-
ways 141.

[0018] Referring to Figs. 10-13, container support
frame 108 includes a first end 140, a second end 142,
and connectors 144 that secure discrete containers 102
to the container support frame. Container support frame
108 has a longitudinal axis 146 extending through the
first and second ends. Connectors 144 are arranged be-
tween first end 140 and second end 142. Container sup-
port frame 108 is configured to support a group of con-
tainers comprising a group of containers 102 (e.g., five
to twenty five containers) secured to the container sup-
port frame by connectors 144.

[0019] Intheillustrated embodiment, container support
frame 108 comprises a plurality of structural members
148 forming an open lattice. For example, structural
members 148 extend in at least three different directions
and are arranged to resist bending and twisting/torsional
forces imparted on the container support frame 108 as
the container support frame and the group of containers
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are moved by hoist 110 and conveyor 112 (shown in Fig.
1). Structural members 148 include a top 150, a bottom
152, and cross-bracing 154. Cross-bracing 154 extends
between top 150 and bottom 152 at angles relative to
both the top and bottom members and forms sides 155
of the container support frame. The structural members
extend between first end 140 and second end 142 and
around a perimeter of the container support frame to form
a hollow rectangular cuboid shape. As a result, structural
members 148 provide strength for container support
frame 108 and enable the container support frame 108
to be relatively light in weight and simpler to assemble
than other frames.

[0020] The container support frame has a length 156
defined as the linear distance between first end 140 and
second end 142, and also comprises a width 158 defined
as the linear distance between support frame sides 155.
Length 156 is greater than or equal to the cumulative
width of at least five of the containers 102. For example,
using the standard dimensions of the exemplary contain-
er provided herein, length 156 of support frame 108 is at
least 40 ft (12.2 m). In the illustrated embodiment, the
length is approximately 172 ft (52.4 m). In addition, the
width is greater than or equal to the length of containers
102. For example, width 158 is at least 20 ft (6.1 m) or
atleast40ft(12.2 m). Inthellustrated embodiment, width
158 is approximately 20 ft. (6.1 m). In otherembodiments,
container support frame 108 may be other sizes without
departing from some aspects of the disclosure. For ex-
ample, in some embodiments, width 158 is less than the
length of containers 102.

[0021] Connectors 144 are mounted along bottom 152
of the container support frame and configured to secure
the containers to the container support frame along the
frame bottom 152. The containers are supported below
the container support frame as hoist 110 raises and low-
ers the container support frame. The connectors are ar-
ranged in sets with each set being associated with dis-
crete containers 102. For example, as shown in Fig. 11,
connectors 144 are arranged in sets of four and are con-
figured so that each connecter engages one of four con-
tainer corners. Each set of four connectors includes two
connectors at a longitudinal position along bottom mem-
ber 152a and two connectors located along the opposite
bottom member 152b at a similar longitudinal position.
As a result, the set of four connectors are positioned to
engage the container corners. In the illustrated embodi-
ment, each set of connectors 144 is configured to engage
at least one container 102. For example, each set of the
connectors 144 is configured to engage four corners of
one container 102 and the immediately adjacent two cor-
ners of containers on either side of the container 102.
Accordingly, the containers are secured to container sup-
port frame 108 in an aligned, side by side arrangement
that corresponds with rows 118 of containers 102 on plat-
form 106 and vehicle 104. As a result, container support
frame 108 is able to directly pick up a group of containers
and set down the containers in the rows without the need
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to rearrange the containers. Moreover, in the illustrated
embodiment, container support frame 108 is configured
to pick up rows 118 comprising groups of containers 102
where rows 118 include a full group of side-by-side con-
tainers and all of the connectors are engaged with atleast
one container, or a group of containers where one or
more or the connector sets are not engaged with at least
one container.

[0022] Referring to Fig. 14, connectors 144 include
housings 145 and rotatable locking mechanisms (not
shown) that extend into twist lock mechanisms 160 on
containers 102. The rotatable locking mechanisms may
be any conventional rotatable locking mechanisms. Such
rotatable locking mechanisms are commonly used with
containers and persons of ordinary skill in the art would
readily understand use of the rotatable locking mecha-
nisms for the present disclosure. The rotatable locking
mechanisms may be at least partly contained within the
housings 145. Connectors 144 may be positioned be-
tween an unlocked position and a locked position. In the
locked position, the connectors engage the containers.
In the illustrated embodiment, each connector 144 in-
cludes two or more locking mechanisms for engaging the
containers. In some embodiments, connectors 144 are
controlled by an operator located, for example, in cab
138. In further embodiments, connectors 144 operate at
least partly autonomously and engage containers 102
when the containers are in proximity to the connectors.
The connectors utilize existing connection points on the
containers. For example, in the locked position, connec-
tors 144 engage twist lock mechanisms 160 on contain-
ers 102. As a result, system 100 is usable with existing
containers 102 without having to modify the container
structure. Moreover, the connectors provide a secure and
simple to use means for attaching the containers to the
frame and are easy to maintain and resistant to damage.
Connectors 144 utilize conventional twist lock technology
and connection points on containers that are well known
in the field. Accordingly, additional details of operation of
connectors 144 are not necessary for a complete under-
standing of the disclosure. In other embodiments, the
system uses other connectors without departing from
some aspects of the disclosure.

[0023] Referring to Figs. 7, 8, 12, and 13, in the illus-
trated embodiment, system 100 includes two hoists
110a, 110b configured to raise and lower container sup-
port frame 108 and containers 102 secured to the con-
tainer support frame. Each hoist 110a, 110b includes a
drum 162, reeving blocks 164, cables 166, and a mount-
ing frame 168. Hoists 110a and 110b are the same.
Therefore, "hoist 110" will be used to describe structure
and functionality of each hoist 110a, 110b. Container
support frame 108 is attached to the mounting frames
168. Trolleys 126 each include upper support frame 169
that is configured to support at least a portion of hoists
110 as the trolleys move along tracks 128 of boom 1223,
122b. Drum 162 is attached to upper support frames 169
ofthe trolleys. Drum 162 is rotatable by at least one motor
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(not shown) to wind or unwind cables 166 and adjust the
vertical distance between the drum and mounting frame
168 and, thereby, raise and lower container support
frame 108 attached to the mounting frame 168.

[0024] Reeving blocks 164a, 164b, 164c are attached
to mounting frames 168 and to upper support frames
169. Cables 166a, 166b, 166c extend between drum 162
and mounting frame 168 and through reeving blocks
164a, 164b, 164c, 164d, 164e. Reeving blocks 164a ro-
tate about a rotation axis parallel to a rotation axes of
drums 162. Reeving blocks 164b, 164c rotate about a
rotation axis perpendicular to the rotation axes of drums
162. Reeving blocks 164d, 164e rotate about a rotation
axis skew (i.e., non-intersecting, non-parallel) to rotation
axes of drums 162. Reeving blocks 164d are oriented in
an opposite direction from reeving blocks 164e. Cables
166a extend from drum 162 and through reeving blocks
164a attached to upper support frame 169 and mounting
frame 168. Cables 166a extend in a vertical direction
between upper support frame 169 and mounting frame
168. Cables 166b extend from drum 162, through reeving
blocks 164d attached to upper support frame 169, and
around reeving blocks 164b attached to upper support
frame 169 and mounting frame 168. Cables 166b extend
at a first angle between upper support frame 169 and
mounting frame 168. Cables 166c¢ extend from drum 162,
through reeving blocks 164e attached to upper support
frame 169, and around reeving blocks 164c attached to
upper support frame 169 and mounting frame 168. Ca-
bles 166c extend at a second angle between upper sup-
port frame 169 and mounting frame 168 and in an oppo-
site direction from cables 166b.

[0025] Referring to Figs. 15-17, reeving blocks 164a,
164b, 164c, 164d, 164e guide cables 166 from drum 162
to mounting frame 168 and enable the cables to be re-
directed from the direction the cables are released from
the drum or are gathered around the drum to a direction
about ninety degrees offset from the releasing and gath-
ering directions. The reeving blocks each include at least
one rotatable wheel 167 that receives cables 166 and
allows the cables to move as the cables are wound or
unwound on the drum. The reeving blocks direct the ca-
bles in multiple directions and at different angles relative
to the direction of travel of trolley 126 and to the direction
of movement of mounting frames 168 as container sup-
port frame 108 is raised and lowered. For example, each
hoist 110 includes cables 166 that each are received by
two or more reeving blocks 164 and extend in at least
three different directions. In the illustrated embodiment,
hoist 110 includes cables 166 connected to each side of
each mounting frame 168. Cables 166a extend vertically
in a direction parallel to the direction that the hoist 110
raises and lowers each mounting frame 168. Cables
166b, 166¢ extend at angles relative to the direction that
the hoist 110 raises and lowers each mounting frame
168. Cables 166a, 166b, 166¢ are routed through reeving
blocks 164 in the different directions. For example, cables
166b, 166¢, which are oriented at an angle, are routed
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through reeving blocks 164b, 164c on offset corners of
mounting frame 168 and upper support frame 169. Ca-
bles 166b, 166¢ are also routed through angled reeving
blocks 164d, 164e on the upper support frame 169 that
facilitate directing the cables 166 from the drums 162 into
the corner reeving blocks. Cables 166a are routed
through reeving blocks 164a on sides of mounting frame
168 and upper supportframe 169. In otherembodiments,
the hoists 110 may include other reeving blocks 164 or
cables 166 without departing from some aspects of the
disclosure.

[0026] Cables 166a, 166b, 166¢ are individually con-
trolled to adjust the distance between mounting frame
168 and drum 162 and to counteract forces on container
supportframe 108 as containers 102 are moved between
vehicle 104 (shown in Fig. 1) and platform 106 (shown
in Fig. 1). For example, drum 162 includes a plurality of
sections that are connected to one or more motors. Each
section receives one or more of the cables. The sections
of drum 162 are rotatable to wind or unwind cables 166
separately on the sections of drum 162. Accordingly,
drums 162 and reeving blocks 164 facilitate hoists 110
providing precise control of the movement of container
support frame 108 and containers 102 when container
support frame 108 and containers 102 are raised and
lowered or moved between vehicle 104 and platform 106.
In addition, hoist 110 is able to counteract forces on con-
tainer support frame 108 and containers 102 during
movement of container support frame 108 and containers
102. In some embodiments, system 100 includes an anti-
sway system and predicts forces on the containers 102
and the container supportframe 108 and adjusts the hoist
110 preemptively to prevent disruption of movement of
the container support frame 108 and the containers 102.
[0027] The one or more hoists of system 100 facilitate
the system moving at least five containers between ve-
hicle 104 (shown in Fig. 1) and platform 106 (shown in
Fig. 1). For example, hoists 110 can raise and lower an
entire row of containers 102 secured to container support
frame 108. System 100 is configured to accommodate
forces on system 100 in different directions as containers
102 are moved between vehicle 104 and platform 106.
Moreover, system 100 is configured to accommodate
balancing and counteract forces if container support
frame 108 is supporting less than a full row of the con-
tainers. In some embodiments, container support frame
108 supports a non-symmetrical, a non-uniform, or a
symmetrical loading.

[0028] Referring to Figs. 18 and 19, one example of
alignment system 114 of system 100 includes at least
one alignment device 170 that is arranged to align con-
tainers 102 on vehicle 104 (shown in Fig. 1) or platform
106 in row 118. For example, in the illustrated embodi-
ment, alignment devices 170 comprise a plurality of pegs
172 that have one end connected to container and a sec-
ond end that is seated in the platform 106. Pegs 172
extend into container corner castings 173 to engage the
containers 102. Pegs 172 are arranged in sets of four
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configured to engage each container 102 at the four cor-
ner castings 173 located at the lower container corners.
Pegs 172 are removable from platform 106. Accordingly,
pegs 172 can be rearranged to accommodate different
sizes or arrangements of containers 102. The pegs are
located in the container corner castings 173 and then
four locked pegs are seated in recesses formed in plat-
form 106 as shown in Fig. 18. In some embodiments,
alignment system 114 does not include pegs 172 and
includes any devices that facilitate alignment of the con-
tainers. For example, in some embodiments, alignment
system 114 includes magnets, lasers, tracks, motorized
apparatus or any other suitable alignment devices.
[0029] Alignment system 114 orients and aligns con-
tainers 102 in groups, such as rows 118, required for
pickup and movement onto vehicle 104 by system 100.
In addition, alignment system 114 facilitates system 100
positioning the containers in rows 118 when containers
102 are placed onto platform 106 from the vehicle by the
container support frame. Rows 118 on the platform cor-
respond to the orientation and positioning of the contain-
ers on the vehicle 104 (shown in Fig. 1). Accordingly,
system 100 is able to quickly move the containers to
load/unload between the vehicle and the platform. In ad-
dition, as a result of the system of the present disclosure,
the containers do not need to be repositioned before or
after the containers are moved and the system maintains
the containers in a precise position for pickup by contain-
er support frame 108.

[0030] Referring again to Figs. 1-6, during operation,
system 100 is used to move the containers between the
vehicle and the platform. The containers are arranged in
rows 118 in a stacked arrangement on the vehicle and
the platform. In some embodiments, containers 102 are
arranged in the rows using alignment devices 170. In
other embodiments, the containers are arranged in rows
using motorized apparatus or any suitable alignment de-
vices.

[0031] Conveyor 112 and hoist 110 position container
support frame 108 above group 118 of containers 102.
The containers are secured to container support frame
108 by connectors 144. In the illustrated embodiment,
system 100 picks up and simultaneously moves an entire
row 118. In the illustrated embodiment the group com-
prises 21 containers, which have a cumulative length
substantially equal to the side-to-side dimension of ve-
hicle 104.

[0032] Hoists 110 raise the container support frame
and the group of containers connected to the frame above
platform 106 and vehicle 104. When raising the load,
drums 162 are rotated to wind cables 166 onto the drums.
The cables are directed through the reeving blocks to
raise the container support frame attached to mounting
frame 168 toward boom 122 as cables 166 are wound
onto drums 162.

[0033] When the container support frame and the con-
tainers are raised a predetermined distance above the
platform and the vehicle, the conveyor moves the con-
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tainer support frame 108 and the group of containers
supported by the frame. The trolleys are moved along
track 128 with container support frame 108 maintained
in the raised position. During container movement, the
container support frame supports the container load and
minimizes impacting the load as a result of torsional,
bending loads the frame sustains during operation. The
hoists adjust the cable tension to accommodate sway,
wind, load displacement and other forces during move-
ment.

[0034] When conveyor 112 is positioned above plat-
form 106 or vehicle 104, hoists 110 lower container sup-
port frame 108 and the group of containers onto the plat-
form or the vehicle. In the illustrated embodiments, con-
tainer support frame 108 positions the containers on the
platform in row 118. In some embodiments, the contain-
ers are lowered onto alignment devices 170 positioned
on the platform. Once in place on the platform, the con-
tainers 102 are released from the container support
frame by connectors 144 and the container supportframe
is then raised and conveyed back to the vehicle or the
platform to pick up another row 118 of containers 102.
[0035] Figs.20-23illustrate an embodiment of contain-
er support frame 200 for use with system 100 (shown in
Fig. 1). The container support frame is configured to sup-
port up to five containers 102. The container support
frame 200 includes a top 202, a bottom 204, and sides
206 extending between top 202 and bottom 204. Con-
tainer support frame 200 is a hollow cube. Top 202 of
container supportframe 200 includes outer members 208
and cross members 210. Cross members 210 extend
between outer members 208 and across the middle of
container support frame 200.

[0036] Hoist 110 of system 100 is attached to cross
members 210 of container support frame 200. In the ex-
ample, container supportframe 200 is raised and lowered
by a single hoist 110. Container support frame 200 and
containers 102 are moved by the conveyor 112 along the
track 128 in the manner previously described.

[0037] The container support frame 200 includes con-
nectors 212 that secure the containers to container sup-
portframe 200. In theillustrated embodiment, connectors
212 are mounted in sets along bottom 204 of container
support frame 200. Accordingly, connectors 212 secure
containers 102 to the bottom of the container support
frame such that the containers are carried below the con-
tainer support frame 200.

[0038] Figs. 24 and 25 illustrate another embodiment
of a container support frame 300 for use with system 100
(shown in Fig. 1). Container support frame 300 includes
frame members 302 including top chords 304, bottom
chords 306, corner posts 308, transverse beams 310,
horizontal lacers 312, diagonal lacers 314, and cross
bracing members 315. Top chords 304 and bottom
chords 306 extend from a first end to a second end of
the container support frame 300. Horizontal lacers 312
and transverse beams 310 are perpendicular to chords
304, 306. Diagonal lacers 314 and cross bracing mem-
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bers 315 are oblique to top chords 304, bottom chords
306, horizontal lacers 314, and transverse beams 310.
In the illustrated embodiment, frame members 302 form
an open lattice having an overall rectangular cuboid
shape. In other embodiments, frame members 302 are
arranged in other shapes without departing from some
aspects of the disclosure.

[0039] Embodiments of container supportframes (e.g.,
container support frame 108, container support frame
200, and container support frame 300) are constructed
to effectively lift and move a group of containers simul-
taneously and to resist forces on the containers during
container movement. For example, frame members (e.g.
structural members 148 of frame 108, members 208,210
of frame 200, and frame members 302 of container sup-
port frame 300) resist forces on the container support
frame in multiple directions as the container support
frame and containers are moved. For example, trans-
verse beams, horizontal lacers, and diagonal lacers re-
sist twist forces on the container support frame.

[0040] In the embodiment shown in Figs. 26 and 27,
container support frame 300 includes connectors 316
and is configured to support containers 102 secured to
container support frame by connectors 316. Suitably,
container support frame 300 is configured to support the
containers when the containers are positioned in different
arrangements and have different loadings. For example,
as shown in Fig. 25, the container support frame 300
supports less than a full row 118 of the containers. More-
over, the containers are secured to the container support
frame 300 in anasymmetric and unbalanced loading con-
figuration. The frame members 302 of the container sup-
port frame 300 accommodate uneven loading during
movement.

[0041] Fig. 26 is a force diagram of container support
frame 300 illustrating modeled loads on the container
support frame 300 when, for example, the container sup-
port frame is used to move containers 102 between ve-
hicle 104 and platform 106. In the illustrated embodiment,
the loading of the container support frame is substantially
uniform along the length of the container support frame
(i.e., the container support frame experiences uniformly
distributed loading (UDL)). For example, the containers
are spaced evenly along the length and each containers
has a load that is equal to the load of other containers.
In other embodiments, the loading may be non-uniform
(i.e., avarying distributed loading). For example, the con-
tainers may be unevenly spaced along the length of con-
tainer support frame 300, container support frame 300
may carry less than a full load of containers, and/or the
containers each may have different loads.

[0042] Fig. 27 is a perspective view of container sup-
port frame 300 with broken lines illustrating a deflected
shape of the container support frame due to the loading.
Fig. 28 is a side view of container support frame 300 with
broken linesillustrating a deflected shape ofthe container
support frame due to loading. The container support
frame is supported by a hoist (e.g. hoist 110 shown in
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Fig. 1) at pick or support points 318. The pick points are
fixed in location. The container support frame deflects
downward at the ends and in the middle of the container
support frame between the pick points.

[0043] The container support frame 300 is constructed
to accommodate the deflection and facilitate container
support frame 300 supporting a group of containers typ-
ically comprising 5-25 containers. For example, contain-
er support frame 300 includes frame members 302 that
extend in different directions and form an open frame
structure. Frame members 302 resist forces in multiple
directions and distribute the load throughout the length
of container support frame 300 to accommodate deflec-
tion, resist twist, and maintain support of the containers
during movement.

[0044] Fig.29is a perspective view of a schematic wire
frame representation 320 of container support frame 300
(shown in Fig. 26) illustrating stress concentrations 322
in container support frame 300 due to loading. Fig. 30 is
a side view of wire frame representation 320. Stress con-
centrations 322 include tensile stresses 326 and com-
pression stresses 328. For example, bottom chords 306
experience compression stresses 328 with a maximum
stress proximate pick points 318. The pick points 318 are
connection points to a support or hoist and are therefore
fixed support points for the container support frame 300.
Stresses are concentrated at the pick points due to the
rigidity of the container support frame 300 in the regions
of the pick points.

[0045] The cross bracing members 315 transfer forces
between chords 304, 306. Cross bracing members 315
experience tensile stresses 326 or compression stresses
328 based on the orientation of the cross bracing mem-
bers 315. In the example, cross bracing members 315
are arranged in pairs that are oriented oppositely and,
thus, receive opposite tensile and compression stresses
326, 328.

[0046] Fig. 31 is a perspective view of wire frame rep-
resentation 320 illustrating a deflected shape of container
support frame 300 (shown in Fig. 26) due to loading. Fig.
32 is a side view of wire frame representation 320 with
broken lines illustrating a deflected shape of container
support frame 300 due to loading. Fig. 33 is an enlarged
side view of a portion of wire frame representation 320.
[0047] Referring to Figs. 29-33, wire frame represen-
tation 320 indicates that the greatest tensile and com-
pression stresses 326, 328 occurs at the fixed support
regions of container support frame 300 where loads are
resolved. For example, container support frame 300 de-
flects in regions proximate pick points 318. The largest
deflection and lowest stress concentrations occur at the
free ends of the container support frame. Container sup-
port frame 300 may have varying stress concentrations
and deflections when container support frame 300 expe-
riences varying loadings from static and/or dynamic forc-
es. Suitably, container support frame 300 includes frame
members 302 throughout the length of the container sup-
port frame 300 that extend in different directions and are
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configured to support different loadings of container sup-
port frame 300. In the example, container support frame
300 is symmetric about axes extending through a center
of container support frame 300. Container support frame
300 is constructed to support at least five containers and
accommodate the deflection and associated tensile and
compression stresses 326, 328. Container supportframe
108 and container support frame 200 are constructed to
support at least five containers and accommodate the
deflection in a manner similar to container support frame
300. In this way the system 100 and associated frames
108, 200 and 300 support the loads created by the large
number of containers moved between the platform and
vehicle to dramatically simplify vehicle loading relative to
existing loading systems.

[0048] Embodiments of the systems and methods de-
scribed herein are configured to move a group of con-
tainers (e.g., 5-25 containers) between a vehicle and a
platform and resist forces on the containers during move-
ment to facilitate the containers being safely and quickly
moved between the vehicle and the platform. The sys-
tems and methods move an entire row of the containers
simultaneously. Accordingly, the containers do not need
to be rearranged prior to or after the containers are picked
up.

[0049] When introducing elements of the present dis-
closure or the preferred embodiment(s) thereof, the arti-
cles "a", "an", "the", and "said" are intended to mean that
there are one or more of the elements. The terms "com-
prising," "including", and "having" are intended to be in-
clusive and mean that there may be additional elements
other than the listed elements.

[0050] As various changes could be made inthe above
constructions without departing from the scope of the dis-
closure, it is intended that all matter contained in the
above description or shown in the accompanying draw-
ings shall be interpreted asiillustrative and not in a limiting
sense. By way of further example, the following features
list illustrates examples of features compatible with the
systems and methods of the present disclosure.

FEATURES LIST
[0051]

1. A system for moving containers between a vehicle
and a platform, the system comprising:

a container support frame including a first end,
a second end, and at least one structural mem-
ber extending from the first end to the second
end, the container support frame having a lon-
gitudinal axis extending through the firstend and
the second end;

connector housings arranged between the first
end and the second end, wherein the container
support frame is configured to support a group
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of containers secured to the container support
frame at the connector housings, wherein the
group of containers comprises at least five con-
tainers;

at least one moving system configured to raise
and lower the container support frame and the
containers when the containers are secured to
the container support frame; and

a conveyor configured to move the container
support frame and the containers between the
vehicle and the platform.

2. The system of feature 1, wherein the group of con-
tainers comprises five to twenty-five containers.

3. The system of feature 1, wherein the container
support frame comprises a plurality of structural
members forming an open lattice.

4. The system of feature 3, wherein the structural
members extend in at least three different directions
and are arranged to resist bending and twist forces
experienced by the container support frame as the
container support frame and the containers are
moved by the moving system and the conveyor.

5. The system of feature 1 further comprising at least
one alignment device that is arranged to align the
group of containers in a row on the vehicle or the
platform, wherein the connector housings are ar-
ranged for securement of the containers in the row
to the container support frame.

6. The system of feature 1, wherein the container
support frame includes a top, a bottom, and sides
extending between the first end and the second end,
the connector housings are mounted along the bot-
tom of the container supportframe to secure the con-
tainers below the container support frame as the
moving system raises and lowers the container sup-
port frame.

7. The system of feature 6, wherein the container
support frame has a length defined from the first end
to the second end, the length is at least 40 feet.

8. The system of feature 7, wherein the container
support frame has a width defined between the
sides, the width is at least 20 ft.

9. The system of feature 1, wherein the vehicle is a
ship including a cargo space having a width sized to
receive the group of containers, the group of con-
tainers arranged across the width of the cargo space.

10. A method for moving containers between a ve-
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hicle and a platform, the method comprising:

securing a group of containers to a container
support frame, wherein the group of containers
comprises at least five containers;

raising the container support frame and the con-
tainers above the platform and the vehicle;

moving the container support frame and the con-
tainers between the platform and the vehicle;
and

lowering the containers onto the platform or the
vehicle.

11. The method of feature 10, wherein securing the
group of containers to the container support frame
comprises securing the group of containers to a bot-
tom of the container support frame such that the con-
tainers are positioned below the container support
frame when the container support frame is raised
and lowered.

12. The method of feature 11, wherein securing the
group of containers to the container support frame
comprises securing the group of containers to the
container support frame using sets of connector
housings, wherein each set of connector housings
is arranged to secure at least one container to the
container support frame.

13. The method of feature 10, wherein securing the
group of containers to the container support frame
comprises securing a group offive to twenty-five con-
tainers to the container support frame.

14. The method of feature 10 further comprising
aligning the group of containers in a row on the ve-
hicle or the platform.

15. The method of feature 14 further comprising
aligning the container support frame and the row of
containers, wherein the container support frame is
arranged to engage the containers in the row.

16. A system comprising:

a container support frame configured to engage
a group of containers in a row on a platform or
a vehicle, wherein the group of container com-
prises at least five containers, wherein the con-
tainer support frame includes connector hous-
ings that are arranged to secure the containers
in the row to the container support frame;

a hoist configured to raise and lower the con-
tainer support frame and the containers; and



19 EP 4 151 583 A1 20

a conveyor configured to move the container
support frame and the containers between the
platform and the vehicle.

17. The system of feature 16, wherein the group of
containers comprises five to twenty-five containers.

18. The system of feature 16, wherein the container
support frame comprises a plurality of structural
members forming an open lattice, wherein the struc-
tural members extend in at least three different di-
rections and are arranged to resist bending and twist
forces experienced by the container support frame
as the container support frame and the group of con-
tainers are moved by the hoist and the conveyor.

19. The system of feature 18, wherein the container
support frame includes a first end, a second end, a
top, a bottom, and sides extending between the first
end and the second end, wherein the container sup-
port frame is configured to support the containers
below the bottom of the container support frame as
the hoist raises and lowers the container support
frame.

20. The system of feature 19, wherein the container
support frame has a length defined from the first end
to the second end, the length is at least 40 feet.

21. The system of feature 20, wherein the container
support frame has a width defined between the
sides, the width is at least 20 ft.

22. The system of feature 16 further comprising an
alignment device configured to align the group of
containers in the row on the platform or the vehicle.

23. A system for moving containers between a ship
and a platform, the ship including a cargo space hav-
ing a width sized to receive a group of containers,
the group of containers comprising five to twenty five
containers horizontally arranged to span the width
of the cargo space, the system configured to secure
to and support the group of containers and move the
group of containers simultaneously between the ship
and the platform.

24. The system of feature 23, further comprising a
container support frame comprising a plurality of
structural members forming an open lattice.

25. The system of feature 24, wherein the structural
members extend in at least three different directions
and are arranged to resist bending and twist forces
experienced by the container support frame as the
container support frame and the containers are
moved by the system.
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26. The system of feature 23 further comprising at
least one alignment device that is arranged to align
the group of containers in a row on the ship or the
platform.

27. The system of feature 23 further comprising a
container support frame including a top, a bottom,
and sides extending between a first end and a sec-
ond end, the container support frame further com-
prises connector housings mounted along the bot-
tom of the container support frame to secure the con-
tainers below the container support frame as the sys-
tem raises and lowers the container support frame.

28. The system of feature 27, wherein the container
support frame has a length defined from the first end
to the second end and a width defined between the
sides, the length is at least 40 feet, the width is at
least 20 ft.

29. A system for moving containers between a ve-
hicle and a platform, the system comprising:

a container support frame including a first end,
a second end, and at least one structural mem-
ber, the container support frame being config-
ured to support a group of containers; and

a conveyor configured to movie the container
support frame and the group of containers be-
tween the vehicle and the platform, the conveyor
comprising:

a boom including a first end, a second end,
and at least one boom member extending
between the first end and the second end,
the boom having a longitudinal axis extend-
ing through the firstend and the second end;
and

a pair of legs located between the first and
second ends of the boom, wherein the pair
of legs is oriented to define a passageway
therebetween and form an A-frame struc-
ture, wherein the conveyor is configured to
move the container support frame in a di-
rectional parallel to the longitudinal axis of
the boom and through the passageway be-
tween the pair of legs.

30. The system of feature 29, wherein the group of
containers comprises five to twenty-five containers.

31. The system of feature 29, wherein the container
support frame comprises a plurality of structural

members forming an open lattice.

32. The system of feature 31, wherein the structural
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members extend in at least three different directions
and are arranged to resist bending and twist forces
experienced by the container support frame as the
container support frame and the containers are
moved by the moving system and the conveyor.

33. The system of feature 31 further comprising at
leastone alignment device thatengages a contained
of the group of containers and is arranged to align
the group of containers in a row on the platform,
wherein the at least one alignmentdevice is movable
on the platform to a location, the at least one align-
ment device engages the container at the location
to position the container in the row.

34. The system of feature 29, wherein the container
support frame includes a top, a bottom, a first end,
a second end, and sides extending between the first
end and the second end, the system further com-
prising connector housings mounted along the bot-
tom of the container supportframe to secure the con-
tainers below the container support frame.

35. The system of feature 34, wherein the container
support frame has a length defined from the first end
to the second end, the length is at least 40 feet.

36. The system of feature 35, wherein the container
support frame has a width defined between the
sides, the width is at least 20 ft.

37. The system of feature 29, wherein the vehicle is
a ship including a cargo space having a width sized
to receive the group of containers, the group of con-
tainers arranged across the width of the cargo space.

38. A method for moving containers between a ve-
hicle and a platform, the method comprising:

securing a group of containers to a container
support frame, wherein the containers are ar-
ranged in a row side-by-side along a longitudinal
axis of the container support frame and support-
ed directly below the container support frame,
wherein a conveyor is configured to move the
container support frame and the group of con-
tainers between the vehicle and the platform,
the conveyor including a boom and a pair of legs
oriented to define a passageway therebetween
and form an A-frame structure;

raising the container support frame and the con-
tainers above the platform and the vehicle;

moving the container support frame and the con-
tainers between the platform and the vehicle in
a direction parallel to a longitudinal axis of the
boom and through the passageway defined by
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the pair of legs; and

lowering the containers onto the platform or the
vehicle.

39. The method of feature 38, wherein securing the
group of containers to the container support frame
comprises securing the group of containers to a bot-
tom of the container support frame such that the con-
tainers are positioned below the container support
frame when the container support frame is raised
and lowered.

40. The method of feature 39, wherein securing the
group of containers to the container support frame
comprises securing the group of containers to the
container support frame using sets of connector
housings, wherein each set of connector housings
is arranged to secure at least one container to the
container support frame.

41. The method of feature 38, wherein securing the
group of containers to the container support frame
comprises securing a group offive to twenty-five con-
tainers to the container support frame.

42. The method of feature 38 further comprising
aligning the group of containers in a row on the ve-
hicle or the platform.

43. The method of feature 42 further comprising
aligning the container support frame and the row of
containers, wherein the container support frame is
arranged to engage the containers in the row.

44. A system for moving containers between a ve-
hicle and a platform, the system comprising:

a container support frame including a first end,
a second end, and at least one structural mem-
ber extending from the first end to the second
end, the container support frame having a lon-
gitudinal axis extending through the firstend and
the second end, the container support frame
configured to support at least five discrete con-
tainers arranged in a row side-by-side along the
longitudinal axis of the container support frame
and supported directly below the container sup-
port frame; and

a conveyor configured to move the container
support frame and the at least five discrete con-
tainers between the platform and the vehicle,
the conveyor including a pair of legs oriented to
define a passageway therebetween and form an
A-frame structure.

45. The system of feature 44, wherein the container
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support frame is configured to support five to twenty-
five containers.

46. The system of feature 44, wherein the container
support frame comprises a plurality of structural
members forming an open lattice, wherein the struc-
tural members extend in at least three different di-
rections and are arranged to resist bending and twist
forces experienced by the container support frame
as the container support frame and the containers
are moved by the conveyor.

47. The system of feature 46, wherein the container
support frame includes a first end, a second end, a
top, a bottom, and sides extending between the first
end and the second end, wherein the container sup-
port frame is configured to support the containers
below the bottom of the container support frame.

48. The system of feature 47, wherein the container
support frame has a length defined from the first end
to the second end, the length is at least 40 feet.

48. The system of feature 48, wherein the container
support frame has a width defined between the
sides, the width is at least 20 ft.

49. The system of feature 44 further comprising an
alignment device that engages one of the containers
and is configured to align the containers in the row
on the platform, wherein the alignment device is
movable on the platform to a location, the alignment
device engages the container at the location to po-
sition the container in the row.

50. A system for moving containers between a ship
and a platform, the ship including a cargo space hav-
ing a width sized to receive a group of containers,
the group of containers comprising fifty to twenty five
containers horizontally arranged to span the width
of the cargo space, the system comprising:

a container support frame configured to secure
to and support the group of containers and move
the group of containers simultaneously between
the ship and the platform; and

a conveyor configured to move the container
support frame and the group of containers be-
tween the platform and the ship, the conveyor
including a pair of legs oriented to define a pas-
sageway therebetween and form an A-frame
structure.

51. The system of feature 50, further comprising a
container support frame comprising a plurality of
structural members forming an open lattice.
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52. The system of feature 51, wherein the structural
members extend in at least three different directions
and are arranged to resist bending and twist forces
experienced by the container support frame as the
container support frame and the containers are
moved by the system.

53. The system of feature 50 further comprising at
least one alignment device that engages a container
of the group of containers and is arranged to align
the group of containers in a row on the platform,
wherein the atleast one alignment device ismovable
on the platform to a location, the at least one align-
ment device engages the container at the location
to position the container in the row.

54. The system of feature 50 further comprising a
container support frame including a top, a bottom,
and sides extending between a first end and a sec-
ond end, the container support frame further com-
prises connector housings mounted along the bot-
tom of the container support frame to secure the con-
tainers below the container support frame as the sys-
tem raises and lowers the container support frame.

55. The system of feature 54, wherein the container
support frame has a length defined from the first end
to the second end and a width defined between the
sides, the length is at least 40 feet, the width is at
least 20 ft.

56. The system of feature 29, wherein the pair of
legs is a first pair of legs, the conveyor further com-
prising:

a second pair of legs located at the first end of
the boom; and

a third pair of legs located at the second end of
the boom.

57. The system of feature 44, wherein the container
support frame has a length defined as the linear dis-
tance between the first end and the second end, and
a width defined as the linear distance between the
sides, wherein the length is greater than the width,
and wherein the length is greater than or equal to a
cumulative width of the at least five discrete contain-
ers.

58. A system for moving containers between a ve-
hicle and a platform, each container having a top,
the system comprising:

a container support frame including a bottom, a
first end, a second end, and at least one struc-
tural member extending from the first end to the
second end, the container support frame having
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a longitudinal axis extending through the first
end and the second end;

connector housings mounted along the bottom
of the container support frame between the first
end and the second end, wherein the container
support frame is configured to support a group
of containers secured to the container support
frame at the connector housings, wherein the
container support frame is only secured to the
containers along the tops of the containers,
wherein the group of containers comprises at
least five containers arranged in a row side-by-
side along the longitudinal axis of the container
support frame and supported directly below the
container support frame;

a hoist configured to raise and lower the con-
tainer support frame and the at least five con-
tainers when the containers are secured to the
container support frame; and

a conveyor configured to move the container
support frame and the at least five containers
between the vehicle and the platform.

59. The system of feature 58, wherein the group of
containers comprises five to twenty-five containers.

60. The system of feature 58, wherein the container
support frame comprises a plurality of structural
members forming an open lattice.

61. The system of feature 60, wherein the structural
members extend in at least three different directions
and are arranged to resist bending and twist forces
experienced by the container support frame as the
container support frame and the containers are
moved by the hoist and the conveyor.

62. The system of feature 58 further comprising at
least one alignment device that engages a container
of the group of containers and is arranged to align
the group of containers in a row on the platform,
wherein the connector housings are arranged for se-
curement of the containers in the row to the container
support frame, wherein the at least one alignment
device is movable on the platform to a location, the
atleast one alignment device engages the container
at the location to position the container in the row.

63. The system of feature 58, wherein the container
support frame includes a top and sides extending
between the first end and the second end, the con-
nector housings are mounted along the bottom of
the container support frame to secure the containers
below the container supportframe as the hoist raises
and lowers the container support frame, wherein the
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sides include cross-bracing extending between the
top and the bottom.

64. The system of feature 58, wherein the container
support frame has a length defined from the first end
to the second end, the length is at least 40 feet.

65. The system of feature 58, wherein the container
support frame includes sides extending between the
first end and the second end, wherein the container
support frame has a width defined between the
sides, the width is at least 20 ft.

66. The system of feature 58, wherein the vehicle is
a ship including a cargo space having a width sized
to receive the group of containers, the group of con-
tainers arranged across the width of the cargo space.

67. A method for moving containers between a ve-
hicle and a platform, each container having a top,
the method comprising:

securing a group of containers to a bottom of a
container support frame, wherein the group of
containers comprises at least five containers ar-
ranged in a row and supported directly below
the container support frame, wherein the con-
tainer support frame is only secured to the con-
tainers along the tops of the containers;

raising the container support frame and the at
least five containers above the platform and the
vehicle;

moving the container support frame and the at
least five containers between the platform and
the vehicle; and

lowering the at least five containers onto the plat-
form or the vehicle.

68. The method of feature 67, wherein securing the
group of containers to the container support frame
comprises securing the group of containers to the
container support frame using sets of connector
housings, wherein each set of connector housings
is arranged to secure at least one container to the
container support frame.

69. The method of feature 67, wherein securing the
group of containers to the container support frame
comprises securing a group offive to twenty-five con-
tainers to the container support frame.

70. The method of feature 67 further comprising
aligning the group of containers in a row on the ve-
hicle or the platform.



27 EP 4 151 583 A1 28

71. The method of feature 70 further comprising
aligning the container support frame and the row of
containers, wherein the container support frame is
arranged to engage the containers in the row.

72. A system comprising:

a container support frame including a bottom
and configured to engage a group of containers
in a row on a platform or a vehicle, wherein the
group of containers comprises at least five con-
tainers arranged in a row and supported directly
below the container support frame, wherein the
container support frame includes connector
housings that are mounted along the bottom of
the container support frame and arranged to se-
cure the containers in the row to the container
support frame;

a hoist configured to raise and lower the con-
tainer support frame and the at least five con-
tainers; and

a conveyor comprising at least two trolleys that
support at least a portion of the hoist and are
configured to move the container support frame
and the at least five containers between the plat-
form and the vehicle.

73. The system of feature 72, wherein the group of
containers comprises five to twenty-five containers.

74. The system of feature 72, wherein the container
support frame comprises a plurality of structural
members forming an open lattice, wherein the struc-
tural members extend in at least three different di-
rections and are arranged to resist bending and twist
forces experienced by the container support frame
as the container support frame and the group of con-
tainers are moved by the hoist and the conveyor.

75. The system of feature 74, wherein the container
support frame includes a first end, a second end, a
top, and sides extending between the first end and
the second end, wherein the container support frame
is configured to support the containers below the bot-
tom of the container supportframe as the hoist raises
and lowers the container support frame, wherein the
sides include cross-bracing extending between the
top and the bottom.

76. The system of feature 72, wherein the container
support frame includes a first end and a second end,
wherein the container support frame has a length
defined from the first end to the second end, the
length is at least 40 feet.

77. The system of feature 72, wherein the container
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support frame includes a first end, a second end,
and sides extending between the first end and the
second end, wherein the container support frame
has a width defined between the sides, the width is
at least 20 ft.

78. The system of feature 72 further comprising an
alignment device that engages a container of the
group of containers and is configured to align the
group of containers in the row on the platform, where-
in the alignment device is movable on the platform
to a location, the alignment device engages the con-
tainer at the location to position the container in the
row.

79. A system for moving containers between a ship
and a platform, the ship including a cargo space hav-
ing a width sized to receive a group of containers,
the group of containers comprising five to twenty five
containers arranged in a row to span the width of the
cargo space, the system comprising:

a container support frame configured to secure
to and support the group of containers directly
below the container support frame; and

a conveyor comprising at least two trolleys cou-
pled to the container support frame and config-
ured to move the group of containers simulta-
neously between the ship and the platform.

80. The system of feature 79, wherein the container
support frame comprises a plurality of structural
members forming an open lattice.

81. The system of feature 80, wherein the structural
members extend in at least three different directions
and are arranged to resist bending and twist forces
experienced by the container support frame as the
container support frame and the containers are
moved by the system.

82. The system of feature 79 further comprising at
least one alignment device that engages a container
of the group of containers and is arranged to align
the group of containers in a row on the platform,
wherein the atleast one alignment device ismovable
on the platform to a location, the at least one align-
ment device engages the container at the location
to position the container in the row.

83. The system of feature 79 further comprising a
container support frame including a top, a bottom,
and sides extending between a first end and a sec-
ond end, the container support frame further com-
prises connector housings mounted along the bot-
tom of the container support frame to secure the con-
tainers below the container support frame as the sys-
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tem raises and lowers the container support frame.

84. The system of feature 79 further comprising a
container support frame including a first end, a sec-
ond end, and sides extending between the first end
and the second end, wherein the container support
frame has a length defined from the first end to the
second end and a width defined between the sides,
the length is at least 40 feet, the width is at least 20 ft.

85. The system of feature 62, wherein the at least
one alignment device comprises at least one of a
peg, a magnet, a laser, a track, and a motorized ap-
paratus.

86. The system of feature 58, wherein each container
of the group of containers has a longitudinal axis,
and wherein the group of containers are secured to
the container support frame in a side-by-side ar-
rangement such that the longitudinal axis of each
container is perpendicular to the longitudinal axis of
the container support frame.

87. The system of feature 58, wherein the group of
containers comprises at least twenty containers.

88. The system of feature 58, wherein the conveyor
include legs and a boom, and wherein the boom ex-
tends between the legs and has a longitudinal axis
thatis parallel to the longitudinal axis of the container
support frame, wherein the conveyor is configured
to move the container support frame and the con-
tainers between the platform and the vehicle in a
direction parallel to the longitudinal axis of the con-
tainer support frame

89. The system of feature 88, wherein the conveyor
includes at least two pairs of the legs, wherein a first
pair of legs is disposed on a first side of the vehicle
and wherein a second pair of legs is located on a
second side of the vehicle.

Claims

A system for moving containers between a vehicle
and a platform, the system comprising:

a container support frame; wherein the contain-
er supportframe is configured to supporta group
of containers; and

a conveyor configured to move the container
support frame and the containers between the
vehicle and the platform.

2. The system of claim 1, wherein the group of contain-

ers comprises at least five containers.
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3.

10.

1.

12.

13.

14.

30

The system of claim 2, wherein the group of contain-
ers comprises five to twenty five containers.

The system of any preceding claim, wherein the con-
tainers are arranged in a row.

The system of claim 3, wherein the vehicle is a ship
comprising a cargo space having a width sized to
receive the group of containers, wherein the group
of containers are horizontally arranged to span the
width of the cargo space.

The system of any preceding claim, wherein the con-
veyor comprises a pair of legs oriented to define a
passageway therebetween and form an A-frame
structure.

The system of claim 6, wherein the conveyor further
comprises a boom including a first boom end, a sec-
ond boom end, and at least one boom member ex-
tending between the first boom end and the second
boom end, the boom having a longitudinal axis ex-
tending through the first boom end and the second
boom end;

wherein the conveyor is configured to move the con-
tainer support frame in a direction parallel to the lon-
gitudinal axis of the boom and through the passage-
way between the pair of legs.

The system of any preceding claim, wherein the con-
tainer support frame comprises a first end, a second
end, and at least one structural member.

The system of claim 8, wherein the atleast one struc-
tural member extends from the first end to the second
end, the container support frame having a longitudi-
nal axis extending through the first end and the sec-
ond end.

The system of any preceding claim, wherein the con-
tainer support frame is configured to support the con-
tainers directly below the container support frame.

The system of any preceding claim, further compris-
ing connector housings that are arranged to secure
the containers to the container support frame.

The system of claim 11, wherein the container sup-
port frame includes a bottom and the connector
housings are mounted along the bottom of the con-
tainer support frame.

The system of claim 11-12 as dependent on claim
9, wherein the connector housings are arranged be-
tween the first end and the second end.

The system of any preceding claim, further compris-
ing at least one moving system configured to raise



15.

16.

17.

18.

19.

20.

21.

22.
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and lower the container support frame and the con-
tainers.

The system of claim 14, wherein the moving system
is a hoist.

The system of claim 15, wherein the conveyor further
comprises at least two trolleys that support at least
a portion of the hoist.

A method for moving containers between a vehicle
and a platform, the method comprising:

securing a group of containers to a container
support frame;

raising the container support frame and the con-
tainers above the platform and the vehicle;
moving the container support frame and the con-
tainers between the platform and the vehicle;
and

lowering the containers onto the platform or the
vehicle.

The method of claim 17, wherein the group of con-
tainers comprises at least five containers.

The method of claim 17 or claim 18, wherein the
containers are arranged in a row and supported di-
rectly below the container support frame.

The method of claim 19, wherein the containers are
arranged in a row side-by-side along a longitudinal
axis of the container support frame.

The method of claim 20, wherein a conveyor is con-
figured to move the container support frame and the
group of containers between the vehicle and the plat-
form, the conveyor including a boom and a pair of
legs oriented to define a passageway therebetween
and form an A-frame structure, wherein moving the
container support frame and the containers between
the platform and the vehicle comprises moving the
container support frame and the containers in a di-
rection parallel to alongitudinal axis of the boom and
through the passageway defined by the pair of legs.

The method of any of claims 17-21, wherein the
group of containers is secured to a bottom of the
container support frame.

10

15

20

25

30

35

40

45

50

55

17

32



EP 4 151 583 A1

100

T
T

T
1=

I
i

_m_
i
I

Ik
T

i}

/i s
2 1
il
}p. vein
V. i
i

7 / sa‘li\\/\sl ”

1T
i

L

I

L

N
i lmwT‘\%‘

RS

2\

N7
%%I

18




EP 4 151 583 A1

19

FIG. 2



EP 4 151 583 A1

20

FIG. 3



122

128

EP 4 151 583 A1

21

FIG. 4



EP 4 151 583 A1

(@)
v
o N
-—
NS
SIS
=== -
ﬂﬁMﬁMﬁMﬁl
N M=l
— N :m:m:m:m:
HEsIEIE=E
|| =] = ==
|
I==lIE=E=IE=
==
ﬂﬁMﬁMﬁMﬁl
< S ST
AL ﬂ:m:m:m:l o
-— ||:|||:|||:|I|:|J
=~ Ty
® M=l
A ' s=I=l=1E=]E
©ov —
©
A q‘/‘
©
QO
-—
P is]
co e —
(o]
-—
?
v
~—

{
105

22

FIG. 5



EP 4 151 583 A1

134

| |—m—mmm*ﬂn

T—T—I | Imlll— - 1

102

138

23

FIG. 6



EP 4 151 583 A1

o 162 126
/ 169
128 © B B B ©
\\ // : 164
166
154
150 4, N%
148 <
124 N 152
102 Il

134

N

o

°

© ) 2

o NN N N N A N N N P
[— T T— T [ T——T T T——T T T——I T T—T T T—T [ ——T T [——[ T [——T 1T

24



EP 4 151 583 A1

112 169

110
AL /

| ‘gi : ﬁw 126

——132
166
124
/ A 168
108
154 ]
- 152
| 1
/7
134 N 118
______ e ey ) e

25



EP 4 151 583 A1

141 138

124

139

BO(

26



EP 4 151 583 A1

FIG. 10



EP 4 151 583 A1

Ll "Old

Z01 Y91 89L P9l bosor var 89L g
oLy NN
oVl W i 2L =l T Al 2L Hl
\ Wrad)

¢0l

7 yARRA

N
1
T
-
AR
i

]
AN
<
(e
<
[
[
)
—
\\
a—
[
[
(

goL” ¥ o011 py, SV YL OLL

28



EP 4 151 583 A1

891

991

121"

cEl
q0L L

[0

1221

VIR

¢l Ol

¥G1
GGl
25} grcy
W7l gg|
< 20l
0)
: wwww«
GGl J % 0Sl
qzsi -
801 ~ 8yl
d© vl
- 99|
%@1
: SR )
Gl OI4 ,w//
B0l

ctl g1 Zol

29



EP 4 151 583 A1

4 L K¢
&

. AR Ny

VAN N

RO
=

164a

154

30

164b 4166¢

FIG. 13



EP 4 151 583 A1

102

+~—102

108

145

31



EP 4 151 583 A1

e9gl

Q991

Gl 'Old

2991

174

0Ll

T T 2tEl

9l 'Old

32



EP 4 151 583 A1

91 "Old

g9l
N // \ Vel
N
NN
2991 \ \ ///
NN opgl
NN ZE
~— 0Ll
69 —— @.\k se|
P9l g | | _ﬁ )

\ Byol

oLl

9l

33



EP 4 151 583 A1

Q991

cel

e99|

Ll "Old

A

q991

—
|

L=

00

(

8cl

PYOL

eyol P19l

34



EP 4 151 583 A1

1 i I eas i 1L oui] iny osi] |
H gl i _ i 1
_ |
M ,, il | il “
! ) 1 AL0) b |l -
L r/ [o0lo oy I A o
Z01 201 ¢/l <0l

8L

35



EP 4 151 583 A1

-

B

&

oLl

36



EP 4 151 583 A1

iy
4l P

T 7 a— e

206 —-
204 »«—%\ 219

102 U

FIG. 21

37



EP 4 151 583 A1

200\ 110 164 162

7
% 169
‘l‘l
166
164 208
102
— 166
\\
212 "\ ~
212 210 212

202

204

102—

38



EP 4 151 583 A1

39



EP 4 151 583 A1

40



EP 4 151 583 A1

9¢ Old

80¢

41



EP 4 151 583 A1

80¢

oLe

]3>

8lLE

c0€

¢ Ol

42



EP 4 151 583 A1

P

R

GlLe

8¢ Old

43



EP 4 151 583 A1

44



EP 4 151 583 A1

0€ 'Old

45



EP 4 151 583 A1

0ce

8Lt

L€ Old

46



EP 4 151 583 A1

[V —

¢t Old

— = 7

| \/ 4/\//7/\/
XXX XX
— = /
= == \
= = \/ &

X

P

o \ﬂl\\/\ﬂ N/ |
XX XX XXX
/ y = T !

y — e e @u\k\/\\\\ﬂw

8Lt

€e 'Ol

8lLe

0ce

47



EP 4 151 583 A1

€e Old

p—

N ¥ N/ y , / X
AN 2.9 / R\ J R\ ,
- = = — — .\ G LA\

e

8LE

0ce

48



10

15

20

25

30

35

40

45

50

55

9

Europdisches
Patentamt

European
Patent Office

Office européen
des brevets

[

EPO FORM 1503 03.82 (P04C01)

EP 4 151 583 A1

EUROPEAN SEARCH REPORT

Application Number

EP 22 19 4473

DOCUMENTS CONSIDERED TO BE RELEVANT
Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X JP S51 149568 U (UNKNOWN) 1-5, INV.
30 November 1976 (1976-11-30) 8-13, B66C1/10
17-20,22
Y * abstract; figure 1 * 21
X WO 2005/021414 Al (SHANGHAI ZHENHUA PORT 1,6,
MACH CO [CN]; TIAN HONG [CN]) 8-10,
10 March 2005 (2005-03-10) 14-17
Y * abstract; figures 1,2 * 21
X JP 5 270210 B2 (MITSUI SHIPBUILDING ENG) 1,5-8,
21 August 2013 (2013-08-21) 10-12,
17,19,
20,22
ref.1lA and 1B;
* abstract; figure 1 *
* ref.10;
figure 3 *
* figure 6 *
* figure 7 *
_____ TECHNICAL FIELDS
SEARCHED (IPC)
B66C
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
The Hague 23 January 2023 Serafeim, Athanasios

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another

document of the same category
A :technological background
O : non-written disclosure
P : intermediate document

: theory or principle underlying the invention
: earlier patent document, but published on, or

T

E
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding

document

49




EP 4 151 583 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 22 19 4473

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

23-01-2023
Patent document Publication Patent family Publication
cited in search report date member(s) date
JP S51149568 U 30-11-1976 JP §5351571 Y2 09-12-1978
JP $51149568 U 30-11-1976
WO 2005021414 Al 10-03-2005 CN 1590272 A 09-03-2005
WO 2005021414 A1 10-03-2005
JP 5270210 B2 21-08-2013 JP 5270210 B2 21-08-2013
JP 2009242086 A 22-10-2009

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

50




	bibliography
	abstract
	description
	claims
	drawings
	search report

