PORT STORAGE AND DI STRI BUTI ON SYSTEM FOR | NTERNATI ONAL
SHI PPI NG, CONTAI NERS BACKGROUND OF I NVENTION 1. Field
of invention This application is directed to a

contai ner pint storage at distribution system wherein
shi ppi ng contalners are mani u- Iated bﬁ one or nore

overhe ggevate
t he shlpplng con alnab hen1 nto

vertical columms or stacks that are end to end and
si de by side, BRRFKRCERQHN R I MBRIE6Ment i onal

crane§ efQukld ftsnstfachile carriers, and the |ike,

ﬁJQSpﬁCQBHQE Afedt@d to a container port storage and
d1strlbut10n system wherein shipping containers are manipu-
lated by one or more overhead transfer units (TU) that can lift
or elevate the shipping containers and maneuver them into
vertical colummns or stacks that are end to end and side by side,
without the need to use conventional cranes, forklifts,
straddle carriers, and the like, and in such a manner as to
maximize storage space by eliminating the need for aisles or
spaces between rows of shipping containers for manipulating
and/or handling equipment. In one embodiment the system
includes a means for transferring the shipping containers
directly from the container ships to the storage area and from
a storage area to/from an intermodal transport area including
rail cars, as well as delivery vehicles such as tractor trailers.

2. Brief Description of the Related Axt

The most efficient and economical manner of shipping
goods by ship, rail or truck is the through the use of standard-
ized international shipping or cargo containers. The contain-
ers are designated in standard sizes which are generally
twenty, forty or forty-five feet in length. The containers are
specifically designed so that they may be loaded into the holds
and on the decks of ocean going vessels and off loaded from
the vessels at a port by use of either on-board or on-shore
cranes which are used to place the containers on dock areas
where they are moved by one or more transport devices such
as large fork lifts, straddle carrier, automatic guided vehicles
(AGV’s) and the like. In some instances the containers may
be loaded onto land transport vehicles including railway cars
and trucks and in other instances the containers may be
moved into storage such as in a warehouse.

Loadlng/unload;lng shipping containers to/from container
sh;lps is a labor intensive and time consuming process. It
requires large gantry cranes on a ship or shore to lift and
transfer the shipping containers to/from the container ships to
an area where straddle carriers, or other transporters, move
the containers directly to a storage area or to another transfer
location, where a type of bridge crane transfers the shipping
containers to a storage area where the shipping containers are
stacked generally three or four high in a side by side, end to
end arrangement within the length and width of a bridge crane
footprint. Straddle carriers typlcally stack the shipping con-
tainers two to three high and require an aisle between each
row of containers for the carriers to maneuver. Gantry cranes
are also used to lift and transport shipping containers using a
spreader beam much like straddle carriers, ships and gantry
cranes and the like. They are used primarily to transfer the
shipping containers from a staging yard to rail cars or over-
land truck/trailers.

Selective storage and retrieval of shipping containers
within various storage areas is very time consuming and
becomes a bottleneck to an efficient movement of containers
into and out of the storage areas both for transfer to/from the
container ships, as well as to/from rail cars and truck/trailers.
The land area required for current container ports is extremely
large. Currently operating container ports are increasingly
unable to handle the volumes of containers arriving and leav-
ing the ports as more and larger container ships are being
utilized.

In view of the foregoing, port authorities must find larger
land areas with more docking space to facilitate the growth in
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FIG 11 is .R O illustrations: view of an inventory
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2 wherein said transfer area includes a transfer:
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section of said. third portion of said grid guide
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Because of the added section 150" of the grid guide track
structure 60, it is preferred that the outer end portion of the
section 150" be supported by concrete or steel columns 152!
that are anchored within the berth area at a distance from the
dock area so as to allow clearance for container ships within
the berth. A Support beam 153' is supported by the columns
152' and is used to support extensions 1541 of the section 150’
of the grid guide track structure.
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A. Providing an elevated arid interconnected grid.
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t her é’qj e port mateérial h ing and storage system o
wheérein said first portion of said grid guide track structure
1nc1udes a section that extends vertically over a transfer area
where shipping containers are placed when being transferred
to and from a ship within the berth area and the at least one
storage area or the at least one ground transport area.

3. The port material handling and storage system of claim
2 wherein said transfer area includes a transfer platform hav-
ing at least a portion thereof oriented beneath said section of
said first portion and a section of said third portion of said grid
guide track structure for receiving containers from said at
least one transfer unit moveable along said first and second
portions of said grid guide track structure and containers from
at least one additional transfer unit moveable along said third
portion of the grid guide track structure.

4. The port material handling and storage system of claim
3 including means for elevating said transfer platform above
a ground surface.

5. The port material handling and storage system of claim
2 including at least one electronic container scanner mounted
below said grid guide track structure and positioned such that
a container carried by said at least one transfer unit may be
selectlvely aligned with said at least one electronic container
scanner in order to examine the contents of the container.
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23. A nethod tier handling conventional shipping
containers in a port relativeto a ship, a ground based
storage area and in |east one ground transport
shi pping and receiving station, the nethod including
the steps of: A Providi ng an eI evated grid gw de i
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grl e E;&?Fé}l% Beﬁ?‘? gRdeai¢ n Wit T esh pect
to® OFHOBS ah8i himakhevald a@rags léiysférﬁg)fclalm
cors: amdsle:ﬁlﬁgom DRetoind kdesitppic & s¢rayegt posi-
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shicpevaigon Ctlmta&hl Rerd ifirss yeptsgedndepatiignss ot tigasigeng

gu|a@eht1paek egnysifier ppat maneuvered along said third portion
directly above a hold or other storage area for shipping con-
tainers on a ship and such that the at least one additional
transfer unit may be used to transfer shlppmg containers to
and from a ship and a transfer area that is at least partially
position beneath at least one of the first and second portion of
said grid guide track structure and on which the shipping
containers may be placed so as to be positioned to be engaged
by said at least one transfer unit.

13. The port material handling and storage system of claim
12 including at least one electronic container scanner
mounted below said grid guide track structure and positioned
such that a container carried by said at least one transfer unit
or said at least one additional transfer unit may be selectlvely
aligned with said at least one electronic container scanner in
order to examine the contents of the container.

14. The port material and handling and storage system of
claim 1 in which said drive means includes first track engag-
ing members for engaging said at least two first parallel and
spaced tracks and at least one first drive motor for driving said
first track engaging members, and said drive means further
including second track engaging members for engaging said
at least two second parallel and spaced tracks and at least one
second drive motor for driving said second track engaging
members.

15. The port material handling and storage system of claim
1 including at least one operator platform mounted to said at
least one transfer unit, said operator platform including con-
trol means for controlling said drive means and said winch
means for controlling movement of said at least one transfer
unit and for controlling movement of said container engaging
means.
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E. Conveying the shipping container to or fromthe
third p-irlion of the grid guide track structure from
at | east one ic first and second portions of the
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t her exff. The port material handling and storage system of claim
18 wherein said platform is movably mounted to said at least
one transfer unit by an X-Y extension system.

21. A method for handling conventional shipping contain-
ers in a port relative to a ship, a ground based storage area and
at least one ground transport shipping and receiving station,
the method including the steps of:

A. Providing an elevated and interconnected grid guide
track structure, so as to have a first portion that extends
above the ground based storage area, a second portion
that extends above the at least one ground transport
shipping and receiving station, and a third portion that
extends above a berth area in which the ship is docked,
wherein the grid guide track structure includes hollow
beams connected together in an X-Y configuration so as
to form a plurality of first spaced parallel tracks extend-
ing in a first direction and a plurality of second spaced
parallel tracks that extend in a second direction that is
generally perpendicular to the first direction;

B. Maneuvering at least one transfer unit along the grid
guide track structure between the first, second and third
portions thereof on pairs of the first parallel tracks and
pairs of the second parallel tracks in an X-Y direction
with respect to a horizontal plane;

C. Elevating a shipping container from one of the ship, a
ground based storage area and the at least one ground
transport shipping and receiving station using the at least
one transfer unit so that the shipping container is sus-
pended relative to the grid guide track structure;

D. Conveying the shipping container along the grid guide
track structure using the at least one transfer unit to a
position above another of the ship, the ground based
storage area and the at least one ground transport ship-
ping area; and

E. Lowering the shipping container into either the ship, a
container stacking area of the ground based storage area
or onto a transport vehicle in the at least one ground
transport shipping area.

22 . The method of claim 21 including the additional steps

of:

Providing a shipping container scanning device;

Conveying the shipping container carried by the at least
one transfer unit to the shipping container scanner
device; and

Scanning the at least one shipping container to determine
the contents thereof.
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23. A method for handling conventional shipping contain-
ers in a port relative to a ship, a ground based storage area and
at least one ground transport shipping and receiving station,
the method including the steps of:

A. Providing an elevated grid guide track structure having

a first portion above the ground based storage area, a
second portion above the at least one ground transport
shipping and receiving station and a third portion above
a ship berthing area wherein the grid guide track struc-
ture includes hollow beams connected together in an
X-Y configuration so as to form a plurality of first spaced
parallel tracks extending in a first direction and a plural-
ity of second spaced parallel tracks that extend in a
second direction that is generally perpendicular to the
first direction;

B. Providing a shipping container transfer area intermedi-
ate the first and second portions of the grid guide track
structure and the third portion thereof;

C. Maneuvering at least one first transfer unit along pairs of
the first parallel tracks and pairs of the second parallel
tracks of the first and second portions of the grid track
structure in an X-Y direction with respect to a horizontal
plane;

D. Maneuvering at least one second transfer unit along
pairs of the first parallel tracks and pairs of the second

parallel tracks of the third portion of the grid track struc-
ture in an X-Y direction with respect to a horizontal
plane;

E. Elevating a shipping container from one of the ship, a
ground based storage area and the at least one ground
transport shipping and receiving station using the at least
one first and second transfer units and such that the
shipping container is suspended relative to the grid guide
track structure;

E. Conveying the shipping container to or from the third
portion of the grid guide track structure from at least one
of the first and second portions of the grid guide track
structure using the at least one first and second transfer
units to a position above another of the ship, the ground
based storage area and the at least one ground transport
shipping area by lowering and raising the shipping con-

tainer to and from the transfer area using the at least one
first transfer unit and the at least one second transfer unit;
and

F. Lowering the shipping container onto either the ship, a
container stacking area of the ground based storage area
or onto a transport vehicle in the at least one ground
transport shipping area.

24. The method of claim 23 including the additional steps

of:
Providing a shipping container scanning device;
Conveying the shipping container carried by the at least
one first or second transfer unit to the shipping container
scanner device; and

Scanning the at least one shipping container to determine
the contents thereof.
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