
1 METHOD AND APPARATUS FOR TWIST LOCK MANIPULATION
Field of the Invention The invention relates to the
handling of freight through the use of intermodal  5
devices such as containers, flat racks and similar
devices applicable for use with  engagement devices
such as twist-locks. In particular, the invention
relates to methods and devices for the engagement  and
disengagement of twist-locks from said intermodal
devices. 10 Background Twist-locks are used for
securing shipping containers to ships and to each
other.  Twist-locks are mounted on the bottom and top
of shipping containers and thereby  multiple
containers can be joined in a vertical stack. When
shipping containers have  been lifted off the ship by
a crane the twist-locks must be removed before the
containers 15 are taken to another location.
Furthermore, when the containers are loaded onto a
vessel, twist-locks must be fitted at the wharf to
secure containers on board the vessel.  Typically,
securing or removing twist-locks is via manual
handling of the twist-locks  below a shipping
container held approximately 1 to 1.8 metres above the
ground by the  crane. 20 This operation is dangerous
as the stevedore must manually handle the twist- locks
which are quite heavy and work under or adjacent
suspended loads in a high  traffic area. It is also
inefficient as it can take one to three minutes to fit
the twist-locks,  thereby slowing the crane cycle
time. It is also labour cost intensive since two men
are  often allocated to undertake such a task. 
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Methods and devices to alleviate this labour intensive
task have been proposed including that disclosed in
PCT/AU2005/001258, the contents of which are
incorporated herein by reference. 5 An issue with such
devices is the removal and storage of the twist-lock
devices  having been disengaged from the container.
Whilst the device of PCT/AU2005/001258  reduces the
bottleneck of the process by speeding the removal of
the twist-locks, a  further bottleneck may be created
by the removal of the twist-locks from the device and
subsequent storage. Whilst alternatives have been
proposed to achieve this, a simpler 10 and cheaper
option would provide further advantage to the process.
Summary of the Invention In a first aspect, the
invention provides a manipulation device for either
securing  a twist-lock to a shipping container or
releasing it therefrom or both, the device 15
comprising engagement means operative to engage and
rotate at least a portion of the  twist-lock so as to
secure the twist lock in the shipping container or to
release it  therefrom; a support member disposed above
the engagement means, the support  member being
arranged to receive and support a mid region of the
twist-lock whilst  allowing a lower portion of the
supported twist-lock to project below the member to be
20 engagable with the engagement means; said support
member being in the form of a  plate incorporating at
least one aperture allowing the lower portion of the
supported  twist-lock to project below the plate;
wherein said support member is selectively  



movable out of alignment with an axis of rotation of
the twist-lock. 3  In a second aspect, the invention
provides a storage bin for storing twist lock devices,
comprising said storage bin having a housing, a floor
and an internal assembly,  said floor and assembly
within said housing; said internal assembly for
biasing the floor  of said bin upwards using a
resilient biasing assembly; said resilient biasing
assembly 5 capable of applying sufficient force to
overcome the weight of a pre-determined number  of
twist lock devices wherein a number in excess of said
pre-determined number being  of a force to overcome
said force and consequently leading to a lowering of
the floor. In a third aspect, the invention provides a
storage rack assembly for storing twist  lock devices
comprising a plurality of elongate racks for receiving
twist lock devices in  10 sliding engagement; a drive
arrangement to which said plurality of racks are
mounted; said drive arrangement capable of moving said
racks to discreet positions, said positions  including
at least one position whereupon twist lock devices may
be received by at least  one rack and an unloading
position where at least one rack may unload twist lock
devices. 15 Accordingly, by shifting the position of
support member so as to be out of  alignment with the
axis of rotation of the engagement means a twist-lock
supported by  the support means may be placed in a
more favourable position to facilitate removal  than
would otherwise be the case. In a preferred
embodiment, moving the twist-lock from out of
alignment with  20 the axis of rotation may be
achieved through rotation of the support member about
an  axis parallel to but not colinear with the axis of
rotation of the engagement means. 



In an alternative embodiment, the support member may
be selectively rotatable  about an axis not parallel
to the axis of rotation of the engagement means. In a
more  preferred embodiment, the support member may be
selectively rotatable about an axis at 4  right angle
to the axis of rotation of the engagement means. In
this case, the support  member may be pivoted about
said axis so as to move the plane defined by the
support  member so as to be inclined. In a more
preferred embodiment, moving said plane may cause the
twist-lock to  5 shift through gravity so as to self
disengaged from said support member. Said self
disengagement may be through sliding or falling from
the support member through  inclination of the plane
defined by the support member. In a preferred
embodiment, movement of the support member may be
through  biasing by an actuator, said actuator may be
hydraulic/electric or pneumatic. 10 In a more
preferred embodiment, the actuator may be a rotation
actuator so as to  rotate the support member out of
alignment with the axis of the rotation of the
engagement member. Alternatively, the actuator may be
a linear actuator such that the  actuator biases the
support member so as to pivot the support member and,
consequently  inclining the plane defined by the
support member. 15 In a preferred embodiment, the
support member may be movable in a direction  of the
axis of rotation of the engagement means.
Alternatively, the engagement means  may be movable
relative to the support member in the direction of the
axis of rotation.  In a further preferred embodiment,
both the support member and the engagement means  may
be movable in the direction of axis of rotation. 



20 In a preferred embodiment, the manipulation device
may comprise a frame  incorporating both the
engagement means and the support member such that the
frame  is movable in the direction of axis of
rotation. In a preferred embodiment, the frame may be
arranged to be within a housing  such that the frame
is movable relative to the housing in the direction of
axis of rotation. 5  Brief Description of Drawings It
will be convenient to further describe the present
invention with respect to the  accompanying drawings
that illustrate possible arrangements of the
invention. Other 5 arrangements of the invention are
possible and, consequently the particularly of the
accompanying drawings is not to be understood as
superseding the generality of that  preceding
description of the invention. Figures IA to 1 C are
isometric views of a manipulation device according to
one  10 embodiment of the present invention; Figure 2
is a cross-sectional elevation view of a storage bin
according to one  embodiment of the present invention;
Figure 3 is an isometric view of a rack according to
one embodiment of the  present invention, and; 15
Figure 4 is an isometric view of a support platform
according to one  embodiment of the present invention.
Description of Preferred Embodiment Intermodal
devices, such as shipping containers are characterised
by their ability  to be engaged by standardised
connections for the purpose of engaging said
containers  



20 to lift or for securing multiple containers in
place. One example of said standardised connection is
a twist-lock which acts to  engage two containers
lying one on top of the other. The twist-lock is
placed  intermediate the containers engaging both so
as to hold both together. 6  The invention relates to
a manipulation device 5 for engaging and disengaging
said twist-locks from a container with Figures IA to C
showing various views of said  device 5. 5 The
manipulation device 5 comprises an assembly 55, 60
mounted to a frame  50. The assembly 55, 60 has an
upper section 60 engaged with the lower section 55
with the engagement being through hinges 35. With the
lower section 55 engaged with  the frame 50, the upper
section 60 is free to pivot about the hinges 35
relative to the  lower section 55. To control this
pivotal movement there is mounted between the upper 10
and lower section 55, 60, a hydraulic ram 40 such that
on extension of the ram 40, the  upper section 60
selectively pivots relative to the lower section 55.
The upper section 60 includes a support member 15
being a plate having a slot  25 into which the
twist-lock 10 is inserted. The slot 25 and plate 15
are arranged such  15 that the twist-lock 10 sits on
the plate 15 with the upper portion of the twist-lock
10 extending above the plate 15 and the lower portion
extending below the plate 15.  Mounted to the lower
section 55 is an engagement member 20 comprising a U-
shaped bracket which is shaped to receive and engage
the lower portion of the twist 20 lock 10 as it
extends below the plate 15. Further, the engagement
member 20 is  mounted to a motor 30 capable of
selectively rotating the engagement member 20 about  



an axis colinear with the vertical axis of the
engagement member. 7  The twist-lock, on insertion
into the manipulation device 5, is supported by the
plate 15 and engaged by the engagement member 20,
whereupon the lower portion of  the twist-lock is
rotated by the motor 30. This rotation is sufficient
to either engage the  upper portion of the twist-lock
with a container or alternatively to disengage the
upper  5 portion of the twist-lock from a container.
In the case of the twist-lock 10 being disengaged from
a container, on removal from the container, the
twist-lock is then free  to be removed from the
manipulation device 5. The steps to disengage the
twist-lock from the manipulation device 5 commence  10
with the engagement member 20 disengaging from the
twist-lock. This is achieved by  activating the
actuator 45 to lower the engagement member 20. The
actuator 45 has  sufficient stroke on the ram to move
the engagement member 20 clear of the twist-lock
whilst supported by the plate 15. Next, the pivoting
actuator 40 is extended biasing the  upper section 60
which consequently rotates about the hinges 35 tilting
the upper 15 section 60 and, consequently the plate
15. As the slot 25, in which the twist-lock 10 is
positioned, permits free sliding movement of the
twist-lock 10, the twist-lock is then  free to slide
out of engagement from the upper section 60, by
gravity. The twist-lock 10  may fall into a
containment area such as the storage bin 70 shown in
Figure 2 or,  alternatively, to slide into engagement
with the rack 100 shown in Figure 3. In a still 20
further embodiment, the twist-lock 10 may be more
easily removed from the  manipulation device 5 given
the free sliding nature of the twist-lock 10 with the
upper  section 60 in the inclined position. 



8  Figure 2 shows a purpose-built storage bin 70
according to one embodiment of the present invention.
The storage bin 70 is adapted to receive the
twist-locks 10 that  are disengaged from the
manipulation device 5. Said twist-locks fall within
the space  95 defined by the outer shell 75 of the bin
and the movable floor 80. The movable floor 5 80 is
supported by a scissor lift arrangement 90 which is
biased by a resilient assembly  such a hydraulic ram
or spring arrangement such that the number of
twist-locks within  the cavity 95 define the position
of the movable floor 80 relative to the other shell
75.  Said movable floor 80 is operable up or down 85
according to the position of the scissor  lift 90
which in turn, because of the resilient assembly, is
subject to the number of twist- 10 lock within the
cavity 95. The resilient assembly is such that when a
single layer, or less, of twist-locks  are located
within the cavity 95, the movable floor 80 is at its
highest position. As  subsequent twist-locks are
added, the floor 80 will progressively move down as
the 15 outer shell 75 progressively fills. The movable
floor 80 is intended to provide the  available
twist-locks within the cavity 95 at a convenient
height so that, irrespective of  the number of
twist-locks within the bin 70, there will always be
twist-locks available  adjacent the top of the bin 70
for convenient access by those requiring said
twist-locks. 20 Figure 3 shows an alternative, or a
complementary, storage system for said  twist-locks.
Here a rack 100 mounted to a chain drive 110 includes
a frame 105 into  which can slot a finite number of
twist-locks 115. Whilst this rack 100 cannot contain a
comparable number of twist-locks to the bin 70, it
does maintain the twist-locks 115 in a  pre-determined
orientation such that a user can more easily mount
said twist-locks or 



9  alternatively permit the automation of the
positioning of the twist-locks ready for  engagement
within the manipulation device 5. Further, multiple
rows of the frames 105  may be mounted to the chain
drive 110 such that a larger number of twist-locks are
available within the same rack system 100. 5 Figure 4
shows a platform 125 onto which a container (not
shown) may be  placed. In this embodiment the support
platform 125 is sized to receive two 20 foot
containers end to end or alternatively a single 40
foot container. The support platform  125 in this
embodiment is configurable between the 20 foot and 40
foot containers, as 10 can be seen by the placement of
manipulation devices 5, and corresponding storage
bins 70, intermediate the extreme ends of said support
platform 125. Accordingly there  are further
manipulation devices and corresponding bins placed at
the corners of the  support platform 125 to correspond
with the connection points of either the extreme  ends
of a 40 foot container or ends of, end to end, 20 foot
containers placed upon the 15 support platform.
Further, each manipulation device 5 includes a bin 70
into which  twist-locks may be placed after removable
from the respective manipulation devices 5  or,
alternatively, conveniently placed so as to permit a
user to withdraw a twist-lock  from the bin 70 and
place it within the manipulation device ready for
engagement with a  container placed on said support
platform 125. 20 10  THE CLAIMS: 



1. A manipulation device for either securing a
twist-lock to a shipping  container or releasing it
therefrom or both, the device comprising  engagement
means operative to engage and rotate at least a
portion of the 5 twist-lock so as to secure the twist
lock in the shipping container or to  release it
therefrom; a support member disposed above the
engagement means, the support  member being arranged
to receive and support a mid region of the twist-lock
whilst allowing a lower portion of the supported
twist-lock to project below 10 the member to be
engagable with the engagement means; said support
member being in the form of a plate incorporating at
least one  aperture allowing the lower portion of the
supported twist-lock to project  below the plate;
wherein said support member is selectively movable out
of alignment with  15 an axis of rotation of the
twist-lock. 2. A manipulation device according to
claim 1, wherein the support member is  arranged such
that the selective movement of the support member
causes the  twist lock to disengage from said device.
20 3. A manipulation device according to claim 1 or 2,
wherein said support member  is selectively pivotable.
4. A manipulation device according to claim 3, wherein
said support member is  25 selectively pivotable about
a pivotting axis perpendicular to the axis of
rotation. 11  



5. A manipulation device according to claim 3, wherein
said support member is selectively pivotable about a
pivotting axis parallel to the axis of rotation. 6. A
manipulation device according to any one of the
preceding claims, further  5 including an actuator
arranged to selectively bias the support member in a
pivotal motion. 7. A manipulation device according to
claim 6, wherein said actuator includes any  one of. a
hydraulic, electric or pneumatic ram. 10 8. A
manipulation device according to any one of claims 1
to 7, wherein the  support member is movable in the
direction of the axis of rotation of the  engagement
means. 15 9. A manipulation device according to any
one of claims 1 to 7, wherein the  engagement means is
movable relative to the support member in the
direction of  the axis of rotation of the engagement
means. 10. A manipulation device according to any one
of claims 1 to 7, wherein both the  20 engagement
means and the support member are movable in the
direction of the  axis of rotation of the engagement
means. 11. A manipulation device according to any one
of the preceding claims, further  comprising a frame
incorporating the engagement means and the support 25
member, wherein in use, the frame is movable in the
direction of the axis of  rotation of the engagement
means. 12  12. A manipulation device according to
claim 11, further comprising a housing 



wherein the frame is disposed within the housing and
movable relative to the  housing in the direction of
the axis of rotation of the engagement means. 5 13. A
manipulation device according to claim 12, further
comprising a height  adjustment assembly operative to
move the frame relative to the housing in the
direction of the axis of rotation of the engagement
means. 10 14. A manipulation device according to claim
13, wherein the height adjustment  means is one or
more hydraulic piston cylinder assemblies. 15. A
manipulation device according to any one of the
preceding claims, wherein the support member is
interchangeable with at least one other support member
of  15 different shape to accommodate different types
of twist-locks. 16. A manipulation device according to
any one of the preceding claims, wherein  the
engagement means is interchangeable with at least one
other engagement  means of different shape to
accommodate different types of twist-locks. 20 17. A
manipulation device according to any one of claims 1
to 15, wherein the  engagement means is able to be
reconfigured to accommodate different types of  twist-
locks. 13  18. A manipulation device according to
claim 17, wherein the engagement means comprises a
plurality of elements that are movable between a
retracted and  extended position and wherein a recess
operative to receive the twist-lock is  formed on
retracting selected areas of the elements. 



5 19. A manipulation device according to claim 18,
wherein the engagement means  comprises a base plate
and side plates, wherein at least one of the base
plates or  the side plates are extendable to vary the
size or shape of a recess for receiving a  twist-lock.
10 20. A manipulation device according to any one of
claims 1 to 18, wherein the  engagement means is in
the form of jaws which are operable to grip the twist-
lock disposed in the manipulation device. 15 21. A
manipulation device according to any one of the
preceding claims, further  comprising an actuator
operative to release a locking mechanism disposed on
the  twist-lock. 22. A storage bin for storing twist
lock devices, comprising 20 said storage bin having a
housing, a floor and an internal assembly, said floor
and assembly within said housing; said internal
assembly for biasing the floor of said bin upwards
using a resilient  biasing assembly; said resilient
biasing assembly capable of applying sufficient force
to overcome  25 the weight of a pre-determined number
of twist lock devices wherein a number 14  in excess
of said pre-determined number being of a force to
overcome said force  and consequently leading to a
lowering of the floor. 23. A system for removing and
storing twist lock devices, comprising  



5 a manipulation device according to any one of claims
I to 21; a storage bin according to claim 22, said bin
located adjacent to said  manipulation device such
that a twist lock removed by said manipulation device
is capable of falling into said storage bin on
activation of said manipulation  device. 10 24. A
storage rack assembly for storing twist lock devices
comprising a plurality of elongate racks for receiving
twist lock devices in sliding  engagement; a drive
arrangement to which said plurality of racks are
mounted; 15 said drive arrangement capable of moving
said racks to discreet positions, said  positions
including at least one position whereupon twist lock
devices may be  received by at least one rack and an
unloading position where at least one rack  may unload
twist lock devices. 20 25. The storage rack assembly
according to claim 24, wherein said drive  arrangement
includes a chain drive. 


