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STORAGE CONTAINERS, BINS AND DEVICES

The present invention relates to storage containers, bins and devices. More specifically

but not exclusively, it relates to storage containers, bins and devices used in robotic

picking systems for picking objects from storage systems having storage bins in stacks,

the stacks being located within a grid structure.

The present application claims priority from UK Patent Application Nos. GB1519931 .8,

GB1 5 19930.0 and GB1 5 19929.2 filed on 11th November 2015, the entire contents of

which are hereby incorporated by reference.

Some commercial and industrial activities require systems that enable the storage and

retrieval of a large number of different products. One known type of system for the

storage and retrieval of items in multiple product lines involves arranging storage bins or

containers in stacks on top of one another, the stacks being arranged in rows. The

storage bins are removed from the stacks and accessed from above by load handling

devices, removing the need for aisles between the rows and allowing more containers to

be stored in a given space.

Methods of handling containers stacked in rows have been well known for decades. In

some such systems, for example as described in US 2,701 ,065, to Bertel comprise f ree

standing stacks of containers arranged in rows in order to reduce the storage volume

associated with storing such containers but yet still providing access to a specific

container if required. Access to a given container is made possible by providing

relatively complicated hoisting mechanisms which can be used to stack and remove

given containers from stacks. The cost of such systems are, however, impractical in

many situations and they have mainly been commercialised for the storage and handling

of large shipping containers.

The concept of using freestanding stacks of containers and providing a mechanism to

retrieve and store specific containers has been developed further, for example as

described in EP 0 767 113 B to Cimcorp. 13 discloses a mechanism for removing a

plurality of stacked containers, using a robotic load handler in the form of a rectangular

tube which is lowered around the stack of containers, and which is configured to be able

to grip a container at any level in the stack. In this way, several containers can be lifted at

once from a stack. The movable tube can be used to move several containers from the



top of one stack to the top of another stack, or to move containers from a stack to an

external location and vice versa. Such systems can be particularly useful where all of

the containers in a single stack contain the same product (known as a single-product

stack).

In the system described in 13 , the height of the tube has to be as least as high as the

height of the largest stack of containers, so that that the highest stack of containers can

be extracted in a single operation. Accordingly, when used in an enclosed space such

as a warehouse, the maximum height of the stacks is restricted by the need to

accommodate the tube of the load handler.

EP 1037828 B 1 (Autostore) the contents of which are incorporated herein by reference,

describes a system in which stacks of containers are arranged within a frame structure.

A system of this type is illustrated schematically in Figures 1 to 4 of the accompanying

drawings. Robotic load handling devices can be controllably moved around the stack on

a system of tracks on the upper most surface of the stack.

Other forms of robotic load handling device are further described in, for example,

Norwegian patent number 317366, the contents of which are incorporated herein by

reference. Figure 3(a) and 3(b) are schematic perspective views of a load handling

device from the rear and front, respectively, and Figure 3(c) is a schematic front

perspective view of a load handling device lifting a bin.

A further development of load handling device is described in UK Patent Application No.

GB1 314313.6 - Ocado Innovation Limited - where each robotic load handler only covers

one grid space, thus allowing higher density of load handlers and thus higher throughput

of a given size system. However, any suitable form of load handling device may be

used.

In the known robotic picking systems described above, robotic load handling devices are

controllably moved around the top of the stacks on a track system forming a grid. A

given load handling device lifts a bin from the stack, the container being lifter containing

inventory items needed to fulfil a customer order. The container is carried to a pick

station where the required inventory item may be manually removed from the bin and

placed in a delivery container, the delivery container forming part of the customer order,

and being manually filled for dispatch at the appropriate time. At the pick station, the



items may also be picked by industrial robots, suitable for such work, for example as

described in UK Patent Application No GB1 502123.1 - Ocado Innovation Limited.

It will be appreciated that this picking of inventory items from storage bins in to delivery

containers can cause delays at pick stations, causing congestion at the pick stations and

delays in the assembly of customer orders. In addition, the pick stations themselves

represent a significant investment, whether design for manual or robotic picking.

According to the invention there is provided a container for storing at least one item

within in a storage system, the storage system comprising: a first set of parallel rails or

tracks and a second set of parallel rails or tracks extending substantially perpendicularly

to the first set in a substantially horizontal plane to form a grid pattern comprising a

plurality of grid spaces; a set of uprights, the uprights supporting the tracks, the uprights

and tracks together defining a framework; and a plurality of said containers being located

beneath the tracks and within the framework, a portion of said containers occupying a

space below a grid space; characterised in that the container comprises means for

transferring the or each item from the container to at least one second container.

In this way, parts of customer orders, or some or all customer orders may be picked

robotically directly on the grid. This reduces the amount of manual intervention required

in the system which improves efficiency and reduces costs.

In this way, the present invention overcomes the problems of the prior art and provides a

system and method of increasing the speed at which customer orders are compiled and

reduce the overall cost and improve the efficiency of large bin handling storage and

picking systems.

The invention will now be described with reference to the accompanying diagrammatic

drawings in which:

Figure 1 is a schematic, perspective view of a frame structure for housing a plurality of

stacks of bins in a storage system;

Figure 2 is a schematic, plan view of part of the frame structure of Figure 1;



Figures 3(a) and 3(b) are schematic, perspective views, from the rear and front

respectively, of one form of robotic load handling device for use with the frame structure

of Figures 1 and 2 , and Figure 3(c) is a schematic perspective view of the known load

handler device in use lifting a bin;

Figure 4 is a schematic, perspective view of a known storage system comprising a

plurality of load handler devices of the type shown in Figures 3(a), 3(b) and 3(c), installed

on the frame structure of Figures 1 and 2 , together with a robotic load handling device in

accordance with one form of the invention.

Figure 5 is a schematic, perspective view of one form of robotic picking area in

accordance with one aspect of the invention the robotic picking area being located above

a dispatch dock, the picking area comprising a series of grids forming tracks above a

plurality of delivery containers;

Figure 6a is a schematic, cut-away, perspective view of one form of robotic picking

device in accordance with a first embodiment of the invention, the robotic picking device

picking an inventory item 28 from a bin located in the robotic picking area of Figure 5 ;

Figure 6b is a schematic, cut-away, perspective view of one form of robotic picking

device in accordance with a first embodiment of the invention, the robotic picking device

depositing the picked item from Figure 6a in a delivery container located in the robotic

picking area of Figure 5 , the delivery container being pre-loaded with delivery bags;

Figure 7 is a schematic, perspective view of a robotic picking device in accordance with a

first embodiment of the invention, picking an inventory item from a bin in a stack within

the main storage system;

Figure 8a is a schematic, cut-away, perspective view of a robotic picking device in

accordance with a further invention, the robotic picking device being adapted to lift a bin

containing inventory items from the storage system, pick an inventory item from the bin

and deposit the picked item in to a delivery container, the delivery container being in a

dispatch portion of the grid, a robotic picking area or within the storage system;



Figures 8b to 8f are cut-away, schematic views of the dispatch portion of Figure 8 ,

showing the robotic picking device of Figure 8a depositing an inventory item robotically

picked from the storage system directly in to a delivery bin;

Figures 8g to 8i are cut-away, schematic views of a portion of the storage system of

Figure 5 , showing the robotic picking device of Figure 8a picking inventory items from

bins within the grid and depositing them with a delivery container held within the body of

the robotic picking device;

Figures 9a to 9f are cut-away perspective, schematic views of a robotic picking device in

accordance with a further aspect of the invention, the robotic picking device being

adapted to receive a bin containing inventory items from the storage system, pick an

inventory item from the bin and deposit the picked item in to a delivery container, the

delivery container being in a dispatch portion of the grid, a robotic picking area of the grid

or within the storage system;

Figure 10a is a schematic, perspective view of a further form of robotic device, in

accordance with the invention, the robotic device comprising an opening in the top

surface of the vehicle body, thereby extending a cavity through the robotic device, the

extended cavity enabling the content of the bin or delivery container to be accessed

through the top of the device;

Figure 10b is a schematic, perspective view of the robotic device of Figure 10a showing

a delivery container in situ in the extended cavity;

Figure 10c is a schematic, perspective view of the robotic device of Figures 10a and 10b

on the grid of the storage system, the system further comprising robotic picking means

adapted so as to access the content of the delivery container or bin located within the

cavity of the robotic device, the robotic picking means picking an inventory item from one

of a number of robotic devices located on the grid of the storage system;

Figure 10d is a schematic, perspective view of the robotic device of Figures 10a and 10b

on the grid of the storage system, the system further comprising robotic picking means

adapted so as to be carried on a further form of robotic device, the robotic picking means

picking an inventory item from one of a number of robotic devices located on the grid of



the storage system and placing said inventory item in a robotic device comprising a

delivery container;

Figures 11a and 11b are schematic, perspective views of a robotic picking device in

accordance with a further aspect of the invention, the robotic picking device being

moveably mounted on an edge of the storage system, the robotic picking device picking

an inventory item from within a portion of the storage system of Figure 5 and depositing

the inventory item within a delivery container located in the storage system;

Figures 12a and 12b are schematic, perspective views of a robotic picking device in

accordance with a further aspect of the invention, the robotic picking device being

moveably mounted above the storage system, the robotic picking device being movable

to positions above any storage bin or delivery container within the storage system, the

robotic picking device being adapted so as to pick inventory items directly from at least

one storage bin and deposit the or each item in at least one delivery container;

Figures 13a, 13b and 13c are perspective, schematic cut-away views of a bin in

accordance with a further invention, the bin comprising a number of dispenser

mechanisms capable of automatically and under remote control, depositing items from

the bin in to delivery containers;

Figure 13d is a schematic, perspective view of a robotic handling device in accordance

with a further invention, the robotic handling device comprising means for lifting and

carrying the bin of Figures 13a, b and c the bin dispensing inventory items contained

therein, in to delivery containers located in a portion of the storage system;

Figures 14a, 14b and 14c are schematic views of further aspects of an invention showing

a bin comprising a mechanism for withdrawing a base section of the bin, the base

section moving between a first and second position such that in the first position an

inventory item is held within the bin, and in the second position the inventory item is

released from the bin;

Figure 14d is a schematic view of one form of mechanism for moving the base section of

the bin of Figures 14a, b, and c from the first position to the second position;



Figure 14e is a schematic, cut away view of a further form of robotic handling device

carrying a bin, the bin comprising a base movable from a first closed position to a second

open position, showing an inventory item having dropped from the bin to a delivery

container on movement of the base of the bin in to the second open position;

Figure 15a is a schematic view of a further form of bin having a base section that is

movable from a first to a second position, the bin having a base comprising a plurality of

portions independently movable from first to second positions in order to allow inventory

items located within said bin to be controllably deposited in to a specific part of a delivery

container;

Figure 15b is a schematic, cut-away view of a further form of robotic load handling device

in accordance with one form of the invention, the load handling device carrying the bin of

Figure 15a showing the inventory item being deposited in to a given bagged part of a

delivery container below;

Figure 16a is a schematic view of a further bin in accordance with a further aspect of the

invention, the bin comprising an alternative embodiment of mechanism for moving the

base section of the bin from a first position to a second position such that an inventory

item held within the bin may fall into the delivery container below;

Figure 16b is a schematic, cut-away view of a further form of robotic load handling device

in accordance with one form of the invention, the load handling device carrying the bin of

Figure 16a showing the inventory item being deposited in a delivery container below;

Figure 17 is a schematic view of a further bin in accordance with a further aspect of the

invention, the bin comprising an alternative embodiment of mechanism moving the base

section of the bin from a first position to a second position such that an inventory item

held within the bin falls into the delivery container below;

Figure 18a is a schematic view of a bin in accordance with a further aspect of the

invention, the bin comprising an alternative mechanism for depositing inventory items

located within the storage container to be deposited in to a delivery container below, the

inventory item being of the flowing type; and



Figure 18b is a schematic cut-away view of a further form of robotic load handling device

in accordance with one form of the invention, the load handling device carrying the bin of

Figure 18a showing the inventory items being deposited in a delivery container below.

As shown in Figures 1 and 2 , stackable storage containers, known as bins 10, are

stacked on top of one another to form stacks 12 . The stacks 12 are arranged in a frame

structure 14 in a warehousing or manufacturing environment. Figure 1 is a schematic

perspective view of the frame structure 14, and Figure 2 is a top-down view showing a

single stack 12 of bins 10 arranged within the frame structure 14. Each bin 10 typically

holds a plurality of product or inventory items 28, and the inventory items within a bin 10

may be identical, or may be of different product types depending on the application.

Furthermore, the bins 10 may be physically subdivided to accommodate a plurality of

different inventory items 28.

In the description below, bins 10 will be used to denote containers intended for the

storage of inventory items 28, whilst delivery containers DT will be used to denote

containers intended to be filled to fulfil customer orders placed by customers. It will be

appreciated that this terminology is used for ease of reference and explanation within this

document. However, it should be noted that the bins 10 and the containers DT may be

of the same shape and configuration. Furthermore, delivery containers DT may be

stored in bins 10 within the storage system or any part thereof.

The frame structure 14 comprises a plurality of upright members 16 that support

horizontal members 18 , 20. A first set of parallel horizontal members 18 is arranged

perpendicularly to a second set of parallel horizontal members 20 to form a plurality of

horizontal grid structures supported by the upright members 16. The members 16, 18 ,

20 are typically manufactured from metal. The bins 10 are stacked between the

members 16 , 18 , 20 of the frame structure 14, so that the frame structure 14 guards

against horizontal movement of the stacks 12 of bins 10, and guides vertical movement

of the bins 10 .

The top level of the frame structure 14 includes rails 22 arranged in a grid pattern across

the top of the stacks 12 . Referring additionally to Figures 3 and 4 , the rails 22 support a

plurality of robotic load handling devices 30. A first set 22a of parallel rails 22 guide

movement of the load handling devices 30 in a first direction (X) across the top of the

frame structure 14, and a second set 22b of parallel rails 22, arranged perpendicular to



the first set 22a, guide movement of the load handling devices 30 in a second direction

(Y), perpendicular to the first direction. In this way, the rails 22 allow movement of the

load handling devices 30 in two dimensions in the X-Y plane, so that a load handling

device 30 can be moved into position above any of the stacks 12 .

Each load handling device 30 comprises a vehicle 32 which is arranged to travel in the X

and Y directions on the rails 22 of the frame structure 14, above the stacks 12. A first set

of wheels 34, consisting of a pair of wheels 34 on the front of the vehicle 32 and a pair of

wheels 34 on the back of the vehicle 32, are arranged to engage with two adjacent rails

of the first set 22a of rails 22. Similarly, a second set of wheels 36, consisting of a pair of

wheels 36 on each side of the vehicle 32, are arranged to engage with two adjacent rails

of the second set 22b of rails 22. Each set of wheels 34, 36 can be lifted and lowered,

so that either the first set of wheels 34 or the second set of wheels 36 is engaged with

the respective set of rails 22a, 22b at any one time.

When the first set of wheels 34 is engaged with the first set of rails 22a and the second

set of wheels 36 are lifted clear from the rails 22, the wheels 34 can be driven, by way of

a drive mechanism (not shown) housed in the vehicle 32, to move the load handling

device 30 in the X direction. To move the load handling device 30 in the Y direction, the

first set of wheels 34 are lifted clear of the rails 22, and the second set of wheels 36 are

lowered into engagement with the second set of rails 22a. The drive mechanism can

then be used to drive the second set of wheels 36 to achieve movement in the Y

direction.

In this way, one or more robotic load handling devices 30 can move around the top

surface of the stacks 12 on the frame structure 14, as shown in Figure 4 under the

control of a centralised control utility (not shown). Each robotic load handling device 30

is provided with lifting means 38 for lifting one or more bins 10 from the stack 12 to

access the required products.

The body of the vehicle 32 comprises a cavity 40, the cavity 40 being of a size capable of

holding a bin 10. The lifting means 38 comprises winch means and a bin gripper

assembly 39. The lifting means lifts a bin 10 from the stack 12 to within the cavity 40

within the body of the vehicle 32.



In this way, multiple products can be accessed from multiple locations in the grid and

stacks at any one time.

The robotic load handling devices 30 remove bins 10 containing inventory items 28 (not

shown) therein and transport the bins 10 to picking stations (not shown) where the

required inventory items 28 are removed from the bins 10 and placed into bins 10

comprising delivery containers DT. It is important to note that a delivery container DT

may fit within a bin 10 . The bins 10 may comprise inventory items 28 or may comprise

delivery containers DT. Furthermore, the delivery containers DT may comprise at least

one bag 52, the inventory items 28 being picked directly in to a bag 52 at a pick station

(not shown).

The empty bins 10 or the bins comprising delivery containers DT or the bins comprising

delivery containers DT and bags 52 may all be stored within the stacks 12. It will be

appreciated that all the bins 10 have substantially the same external shape and

configuration.

Figure 4 shows a typical storage system as described above, the system having a

plurality of load handling devices 30 active on the grid above the stacks 12.

Figures 1 and 4 show the bins 10 in stacks 12 within the storage system. It will be

appreciated that there may be a large number of bins 10 in any given storage system

and that many different items 28 may be stored in the bins 10 in the stacks 12 , each bin

10 may contain different categories of inventory items 28 within a single stack 12.

In one system described above and further in UK Patent Application Number

GB141 0441 .8 - Ocado Innovation Limited, hereby incorporated by reference, the

storage system comprises a series of bins 10 that may further comprise delivery

containers DT with customer orders contained therein or may further comprise bins 10

with inventory items 28 awaiting picking contained therein. These different bins 10 and

combinations thereof may be contained in the storage system and be accessed by the

robotic load handling devices 30 as described above.

In a first aspect of the invention, the robotic picking and storage system described above,

with reference to Figures 1 to 4 , comprises a robotic picking system, apparatus, and

method to enable inventory items 28 to be picked on the storage system described



above, thereby avoiding bins 10 being transferred to pick stations for manual or robotic

picking of inventory items 28 in to customer orders.

As shown in Figure 5 , a portion of the storage system 100 may be set aside for the

express purpose of robotic on grid picking. Any such area will comprise delivery

containers DT located beneath the dedicated portion of grid, which may be remotely

located from, but linked to the main portion of the framework 14 and grid 22 system by

an extension of the grid 22, on which the robotic load handlers 30 operate. The portion

100 of the grid 22 may act as a dedicated robotic picking area. However, it will be

appreciated that the main storage system may be used in the manner described below,

as long as at least some delivery containers DT are located at the top of at least some of

the stacks 12 of bins 10.

A plurality of robotic handling devices 30, for instance as described above and in UK

Patent Application No. GB1413155.1 - Ocado Innovation Limited, hereby incorporated

by reference, are operative on the grid 22 system and under control of a separate

centralised control utility as described in UK Patent Application No. GB1 50961 3.4 -

Ocado Innovation Limited, hereby incorporated by reference.

In addition to the robotic load handling devices 30 there are, according to the present

invention, a plurality of additional, similarly looking robotic picking devices 130 which may

be used to pick inventory items 28 from bins 10 and to deposit items directly in the

delivery containers DT.

As shown in Figure 6a, one form of a robotic picking device 130 in accordance with one

aspect of the invention, comprises robotic picking means 50 within the cavity 40 of the

body of the load handling device 30. The external shape and configuration of the device

130 substantially matches that of the load handling device 30 such that it may operate on

the grid 22 in the same manner. However, it will be appreciated, that in this form of

robotic picking device 130, the picking means 50 takes the space previously used for the

location of the bin 10 being lifted from a stack 12. As described below, the purpose of

the robotic picking device 130 is different to that of the load handling device 30.

In one aspect of the present invention, a robotic load handling device 30 is remotely

instructed by a centralised control utility (not shown) to collect a bin 10 from a stack 12 in

the main storage system, the bin 10 containing inventory items 28 required for a



customer order. The load handling device 30 deposits the bin 10 containing inventory

items 28 required for the customer order, in a vacant position in the robotic picking

portion 100 or any other suitable position in beneath the grid 22 of the storage system.

A robotic picking device 130 is positioned above the deposited bin 10 , containing

inventory items 28, by the centralised utility. Under remote control from the centralised

utility, potentially assisted by on-board sensors, cameras and processing means, the

robotic picking means 50 located within the cavity 40 of the picking device 130 is

instructed to pick at least one inventory item 28 from the bin 10 . The item picked is

withdrawn in to the cavity 40 of the robotic picking device 130. The picking device 130 is

then moved to a position on the robotic picking portion of the system or any other part of

the storage system above a delivery container DT. The delivery container DT may

comprise a number of bags 52 in which the inventory item 28 may be placed.

Alternatively, the delivery container DT may comprise an empty delivery container DT.

The robotic picking device 130 places the inventory item 28 in the delivery container DT

or a bin 10 comprising a delivery container DT contained therein.

It will be appreciated that the delivery container DT may already comprise inventory

items 28 either previously picked robotically or manually on grid, or at pick stations, or

picked manually at pick stations. It will be appreciated that the delivery container DT

associated with a given customer order may be filled via many separate picking steps

across a period of time. Furthermore, a customer order may comprise multiple delivery

containers DT, therefore a delivery container DT in the picking portion of the system 100

may comprise only part of a customer order. Multiple delivery containers DT may be

consolidated at a dispatch location immediately prior to the order being loaded on to a

vehicle for delivery.

It will also be appreciated that this form of robotic picking device 130 substantially

occupies a single grid space on the horizontal grid 22 of the framework 14. However,

other forms of robotic picker device 130 may occupy more grid spaces. For example, a

robotic picking device 130 may occupy 2x1 grid spaces or 2x2 grid spaces or more as

required to perform the function described.

Furthermore, the robotic picking device 130 may comprise picking means 50 of a

different form to that shown in Figures 6 and 7 . Any suitable form of remotely

controllable or autonomously capable picking means 50 may be used. It will be

appreciated that the picking means 50 may have different grippers or hands to pick



inventory items 28 from bins 10 . For example, hands (not shown) may comprise suction

cups activated by vacuum means or may comprise remotely controllable grippers

activated by the central control utility.

Using the robotic picking device 130, comprising the picking means 50, removes the

requirement to transport a bin 10 from a stack 12 to a pick station (not shown) and

remove the required inventory item 28 and place it in an allocated delivery container DT.

In a further aspect of the invention, with reference to Figures 6a and 6b, the robotic load

handling device 130 may comprise a robotic picker devices 130 as shown in Figure 6a.

Such a robotic picker device 130 may be provided with picking means 50 within the

cavity 40 of the body of the device 130. The picking means may comprise a robotic arm

capable of remote or autonomous manipulation such that inventory items 28 may be

picked from bins 10 or delivery containers DT and deposited in bins 10 or delivery

containers DT.

In use, and as shown in Figures 6a and 6b such a robotic picker device 130 would be

positioned above a bin 10 transported to or located in the picking portion of the storage

system. The device 130 would be used to rapidly pick inventory items 28 from bins 10

and deposit the inventory items 28 in the delivery containers DT located adjacent the

bins 10 . As shown in Figures 6a and 6b it is possible for inventory items 28 to be picked

from bins 10 and deposited in delivery containers with relatively little movement of the

picking device 130.

Using this method, it would also be possible to consolidate customer orders in delivery

containers DT located in the picking portion of the grid. For example, the robotic picker

device 130 may be positioned over a first delivery container DT1 and the picking means

48 remotely activated to pick up an inventory item from the delivery container DT1 . The

robotic picker device 130 may then be moved in to position over a second delivery

container DT2 and the picking device activated to place the in to the second delivery

container DT2. This will be particularly relevant to customer orders where bulky items

may have been inefficiently stored in delivery containers DT and can be moved around in

order to provide a more efficient packing regime for a given order.



In this aspect of the invention, the use of robotic load handlers in the manner described

in, for example, UK Patent Application No GB141 0 127.3 may be envisaged, and such

load handling devices are hereby incorporated by reference.

This is advantageous as the delivery containers DT are packed in to delivery vans for

onward delivery to customers, therefore the more efficiently the containers DT are

packed, the more efficiently the vans may be packed.

In the above ways, it will be appreciated that it is beneficial to pick popular items from

one bin 10 in to multiple delivery containers DT. Using robotic picker devices 330,

reduces congestion at manual pick stations, increases throughput and reduces costs.

In further aspects of the invention, the robotic picking and storage system described

above with reference to Figures 1 to 4 comprises different forms of robotic picking

devices 130, 230, 330, 430

As explained with reference to Figures 1 to 7 , the robotic load handling devices 30

described above act co-operatively, under the control of a suitable centralised control

utility, to remove bins 10 from the stacks 12 of the storage system. The function of each

robotic handling device 30 is to collect and transport a bin 10 containing the required

inventory item 28 or items to a pick station from where the required inventory item 28 or

items are loaded in to a delivery container DT. It will be appreciated that robotic load

handling devices 30 may have additional functions such as removing bins 10 from stacks

12 and moving said bins 10 to alternative locations within the stacks 12 of bins 10 , as

well as periodically rearranging the bins 10 in the stacks 12 in a form of housekeeping

task.

In a further aspect of the invention another derivative of a robotic load handling device

230 may be provided with alternative picking means 150 within the body of the device

230, which can be used for picking and lifting an inventory item 28 directly from a storage

bin 10, located within the stacks 12, in the main portion of the storage system and

transferring the inventory item 28 directly to a delivery container DT.

The alternative form of robotic picking device 230 is shown in Figure 8a. The picking

device 230 in the following example comprises a 2x1 grid spacing device. However, it

will be appreciated that devices 230 of alternative sizes may be envisaged.



As can be seen in Figure 8a, the picking device 230 comprises a cavity 40, lifting means,

a bin gripper assembly 39 and picking means 150. The lifting means together with the

bin gripper assembly 39 act so as to releasably attach to a bin 10 to enable the bin 10 to

be lifted from the stack 12 by the robotic picking device 230, in a similar manner to that

described with reference to Figure 3 . The lifting means may take the form of a torpedo

engageable with co-operating portions of the bins 10 to enable the lifting means to pick

the bin 10 from a stack 12 . It will be appreciated that any suitable form of lifting means

44 may be used that enables the robotic picking device 230 to engage a bin and then

raise it from its position in the stack 12 or in the picking area of the system. The bin 10 is

retained in the cavity 40 by suitable retaining means movable from a first position, to

allow the lifting means and the bin gripper assembly 39 to withdraw the bin 10 in to the

cavity 40, to a second position where the bin 10 is held in situ in the cavity 40 of the

device 230.

The picking means 150 acts so as to pick inventory items from the bin 10 lifted in to the

cavity 40 within the picking device 230. The picking device 230 further comprises

moving means 48 for sliding the bin 10 from a first position where it is located after lifting,

to a second position where it is located beneath the picking means 150. It will be

appreciated that the moving means 48 may additionally act to retain the bin 10 in the

cavity 40.

In use, the lifting means 44 of the picking device 230 is placed over a bin 10 in a stack 12

or in a picking area. The lifting means 44 and bin gripper assembly 39 together lift the

bin 10 in to the cavity 40 of the device 230, as shown in Figures 8c and 8d. Once lifted,

the bin 10 is transferred by the moving means 48 from the first, lifted position to the

adjacent second position within the cavity 40 as shown in Figure 8e. It should be noted

that the first position substantially corresponds to a first grid square 22 in the horizontal

part of the framework 14 and the second position substantially corresponds to a second

grid square 22' adjacent the first grid square 22.

The picking means 150 is disposed above the second position within the cavity 40 of the

device 230. The picking means 150 comprises a suitable grabbing means for locating

and engaging at least one inventory item 28 from the bin 10 as shown in Figure 9d. It

will be appreciated that the picking means 150 comprises means for engaging inventory

items 28 of numerous shapes and sizes. Indeed, different engaging means may be



required for different inventory items 28 to be picked. Furthermore, the picking means

150 is required to be movable in at least x-y-z directions.

As shown in Figure 8f, once an inventory item is engaged by the picking means 150, the

bin 10 is moved from the second position to the first position by the moving means 48.

The inventory item 28 is retained on the picking means 150. The robotic picking device

230 is then moved to a position such that the second position within the device is above

a target delivery container DT. The picking means 150 is then extended toward the

delivery container DT identified as requiring the inventory item picked, as required,

depending on the size and shape of the inventory item.

Once picked, the inventory item is placed in a delivery container DT, shown in Figure 8f

are positioned beneath the cavity 40 in the second of the two grid spaces occupied by

the picking device 230. However, it will be appreciated that the robotic picking device

230 may be moved such that the picking device 230 is disposed above an alternative

delivery container DT in the robotic picking area 100 or on the main storage system.

Figures 8g, 8h and 8i show an alternative method of robotic, on grid picking in which the

delivery container DT is lifted by the robotic picking device 230 in to the cavity 40, the

inventory items 28 being disposed within bins 10 within the robotic picking area or in the

main system.

In this alternative embodiment it will be appreciated that the robotic picking device 230

may travel on the grid 22 carrying the delivery container DT, the picking means 150

being used to pick inventory items from bins 10 within the storage system. In this way,

multiple inventory items may be picked in to a single delivery container DT being carried

by a single robotic picking device 230.

It will be appreciated that such robotic picker devices 230 may be used to retrieve a bin

10 from the main storage system in which the required inventory items 28 were located.

Alternatively, load handling devices 30 may be used to lift bins 10 from the main storage

system and transport them to a dedicated robotic picking area 100 of the system, the

dedicated picking area 100 having only a single layer of bins 10 or delivery containers

DT disposed within the framework 14.



The picker device 230 would, under remote control from the centralised control utility,

potentially assisted by on-board sensors camera and processing means, be positioned

above the bin 10 deposited by the robotic load handling device 30 and act as described

above with reference to Figures 8g, 8h and 8i. Inventory items 28 picked being

deposited in target delivery containers DT in the dedicated portion 100 of the storage

system. It will be appreciated that means to identify the correct delivery container DT

and as appropriate the correct position within the delivery container DT, is provided on

the picking device 230 if necessary, using remotely controlled automatic positioning

means. In this way, the inventory item 28 is robotically picked from a bin 10 and

deposited in a delivery container DT without the need for any bins 10 or delivery

containers DT to be transported to picking stations.

It will be appreciated that the robotic picker handling device 230 may be of any size

capable of carrying a bin 10 whilst also containing picking means 150. This may be

achievable with regard to the device 230 if the device 230 was adapted to have limited

winch capabilities with respect to other robotic load handling devices 30 operating on the

storage system. In this specific example, it may be that the picker handling device 230

need only be provided with telescopic grippers on two sides of the cavity within the body

of the device 230.

Given the limited space within the robotic picking device 230 an alternative robotic

picking device 430 is shown in Figures 9a to 9f. In this robotic picking device 430 the bin

10 is not lifted in to the cavity 40 of the device 430 by lifting means 44 and bin gripper

assembly 39 rather the bin 10 is pushed up in to the cavity 40 by raising means 46

located in the base of the storage system. The raising means 46 occupies a grid space

as shown in Figure 9c, for example.

The raising means 46 comprises a substantially flat plate having locating pins 47 for c o

operating with suitable co-operating means on the underside of the or each bin 10 in

order to stabilise the bin 10 on lifting. The raising means 46 may be raised by any

suitable means, for example via hydraulically activated pistons extending in a telescopic

manner upwardly toward the grid.

In use, as shown in Figures 9b to 9f, a robotic load handling device 30 (not shown in Fig

9b) retrieves a bin 10 from the storage system and deposits said bin 10 on the raising

means 46. A robotic picking device 430 is moved in to position over the bin 10 on the



raising means 46. The raising means 46 is activated, for example by the centralised

control utility, and the bin 10 is raised in to the cavity 40 of the device 430. The device

430 comprises releasable latching means 49 that act so as to retain the bin 10 within the

cavity 40 during the picking process. The latching means 49 may comprise movable

arms that locate beneath the bin 10, once the bin 10 is in situ. Alternatively the latching

means 49 may comprise electromagnetic catches operable by solenoids or any other

suitable means. It will be appreciated that any number of releasable latching

mechanisms may be used performing the required function of retaining the bin 10 in the

cavity 40.

Once the bin 10 is in situ, the picking means 150 may be used in a manner similar to that

described above with reference to the previous robotic picking device 230. Namely, the

picking means 150, movable in x-y-z directions is manipulated in to position above an

inventory item 28 in the bin 10 under the control of the central control utility or any other

suitable control means. The picking means 150 is then lowered downwardly and

engages an inventory item 28. It will be appreciated that the picking means 150 is

provided with suitable gripping means to engage with an inventory item 28. Once

engaged, the picking means 150 is lifted upwardly and moved in to position above a

delivery container DT located beneath the grid space adjacent the raised bin 10 .

Once the picking means 150 is in the correct location above the required delivery

container DT, assisted by sensor or camera means as appropriate, the inventory item 28

is either released in to the delivery container DT or placed by movement in the z-axis of

the picking means 150 in to the delivery container DT.

It will be appreciated that the raising means 46 may be used to raise a delivery container

DT in to the cavity 40 within the picking device 430 and the picking means 150 used to

pick inventory items 28 from bins 10 located underneath the grid and place said

inventory items in the delivery container DT within the cavity 40 of the picking device

430.

Once all the required picking steps are complete, the robotic picking device 430 returns

to the grid square above the raising means 46, the raising means 46 is raised, the bin 10

or the delivery container DT is unlatched from the device 430 and lowered beneath the

grid space. The bin 10 or delivery container DT is then positioned in the required place

by a load handling device 30 where it awaits its next action.



Figures 10a to 10d show a further embodiment of a robotic device 30. As can be seen in

Figure 10a, the robotic device 330 comprises a cavity 40 that extends through the body

of the robotic device 330. In order to achieve this, the lifting means 44, bin gripping

mechanism 39 and all other mechanics and electronics required to operate the robotic

device 330 have been moved to the sides of the device 330, creating a robotic device

having overhanging sections. It will be appreciated that the overhanging sections shown

in Figures 10a and 10b are exemplary embodiments only and there may be only one

overhanging section disposed on one side of the robotic device. However, it should be

noted that the cross-sectional area defined by the wheels of the device 330 occupy a

single space of the grid 22 only.

In use, a bin 10 or a delivery container DT may be lifted from the storage system in to the

extended cavity 40 of the device 330. As shown in Figure 10b, when in situ the delivery

container DT, in this example, is exposed at the top surface of the device 330.

Therefore, it is possible for inventory items to be picked directly in to the delivery

container DT.

It will be appreciated that there are many ways of picking inventory items directly in to the

delivery container DT and Figures 10 c and 10 d shown two ways in which items may be

picked directly in to the device 330 of Figures 10a and 10b.

In the embodiment of Figure 10c, robotic picking means 250 is suspended above the

storage system. A number of robotic devices 330 containing bins 10 comprising

inventory items 28 required to fulfil customer orders are positioned within reach of the

picking means 250. The picking means 250 may efficiently pick from the bins 10 located

in the devices 330 directly in to the delivery container DT located in the central robotic

device 330.

It will be appreciated that if the robotic picking means 250 has sufficient reach, inventory

items 28 may be picked directly from the bins 10 located beneath the grid 22 of the

storage system. Furthermore, in this example it will be appreciated that the picking

means 250 may be suspended at a fixed point from the ceiling above the storage

system. It will be appreciated that multiple picking means 250 may be suspended from

the ceiling above the storage system.



Alternatively, a single picking means 250 may be located on a moveable beam moveable

in the X-Y direction above the storage system in order that the single picking means 250

may be moved to required points above the storage system under the control of a

centralised control utility.

It will further be appreciated that robotic picking means 250 may be positioned around

the edges of the storage system to allow for picking at the extremes of the system.

In the embodiment of Figure 10d a further robotic picking device 550 is shown picking

goods directly from one robotic device 330 comprising a bin 10 in to a robotic device 330

comprising a delivery container DT. The robotic picking device 550 is mounted on a form

of robotic load handling device 630. It will be appreciated that the device 630 does not

have the ability to handle bins 10 or delivery containers DT and is more a means for

moving picking means 550 around the grid 22 above the storage system to a position

where picking can take place. It will be further appreciated that the robotic picking device

550 mounted on the robotic load handling device 630 may be moved around the grid and

be used to pick inventory items from bins 10 in all locations, as long as the inventory

items 28 are accessible to the picking means. For example, in one example, a bin 10,

may be lifted from one of the stacks 12 in the system and releasably latched such that it

is disposed above the level of the grid. A mobile robotic picking device may then pick a

number of inventory items 28 as required and deposit them individually or in combination

in to a target delivery container DT. The bin 10 may then be returned to an appropriate

stack 12. The latching means supporting the bin 10 on the grid 22 may be of any

suitable form capable of supporting the bin 10 on the grid 22 and may be remotely

operable.

It will be appreciated that the advantage of this aspect of the invention is that the bins 10

and delivery containers DT are lifted from the stacks 12 once and retained in the robotic

devices 330. The bins 10 and delivery containers DT do not need to be picked up from

one location and temporarily placed at an appropriate point of the system whilst picking

occurs. In this embodiment it is possible for the centralised control utility to position the

bins 10 and the delivery containers DT within the devices 330 in a relatively uncongested

part of the system. In this way the grid 22 may be used to its fullest capacity.

It will be appreciated in the case of all the robotic picking devices described above, the

picking means 50, 150, 250, 350, 450, 550 and 650 have been described as picking



single inventory items 28 from a bin and placing it in a delivery container DT. However,

in a further aspect of the invention the picking means 50, 150, 250, 350, 450, 550 and

650 may be adapted to pick multiple inventory items 28, either multiple inventory items

28 from a single bin 10 or single items 28 from multiple bins 10. The multiple inventory

items 28 picked may be for the same destination delivery container DT or may be for

multiple delivery containers DT.

In order that the picking means 15 may pick multiple items from a single bin 10, it will be

appreciated that the robotic picking devices described above may be provided with

storage means within the cavity 40 of the device.

In use, a robotic picking device as described above is moved in to position above a bin

10 containing inventory items 28 to be picked. In the situation where a single customer

has ordered a plurality of a single inventory item 28, the picking means 150 picks the first

item 28 and places said item 28 in the storage means within the cavity 40. The picking

means 150 is then manipulated to pick a further inventory item 28 and places said

second inventory item 28 in the storage means within the cavity 40 of the device. This is

repeated until all the required inventory items 28 are in the storage means. The robotic

picking device then moves in to position above the delivery container DT beneath the

grid and the picking means used to move the items 28 from the storage means to the

delivery container DT, placing the items as required, assisted by suitable sensor means

or camera means as required.

In the case where several inventory items 28', 28" and 28"' of different categories located

in a number of bins 10 , the robotic picking device is moved in to position above the first

bin 10' and the first inventory item 28' is picked by the picking means and placed in the

storage means within the cavity 40 of the device. The robotic picking device is then

moved to a second bin 10" where the second inventory item 28" is stored. The second

item 28" is then picked by the picking means and placed in the storage means in the

cavity 40 of the device. Finally the device is moved in to position over the third bin 10"'

and the third item 28"' is picked. The robotic picking device is then moved in to position

over the target delivery container and the items 28', 28" and 28"' transferred by the

picking means 150 from the storage means to the delivery container DT.



It will be appreciated that the multiple inventory items 28 need not be for the same

customer order and as the items 28 can be picked from multiple bins, they can be

deposited in multiple delivery containers DT.

This may be particularly useful if inventory items 28', 28" and 28"' are located closely

together in the storage system.

Figure 11a shows a further aspect of the invention. As can be seen in Figure 11a , the

storage system or a part thereof comprises robotic picking means 350 located at one

edge of the system. The robotic picking means 350 is movably mounted on track means

360. The picking means 350 may be moved along the track under the control of a

central utility. The robotic device 350 may be powered directly from a suitable fixed

power supply. Advantageously in this aspect of the invention, the robotic picking means

350 need not be battery powered and may be more substantial than the picking means

150 contained in the cavity of a robotic picking device. It will be appreciated that the

robotic picking means 350 may be fixedly mounted to suitable mounting means. The

mounting means may include be not be limited to structural members of the building or

installation containing the storage system or purpose built mounting means such as

cross beams or RSJs.

In use, robotic load handling devices 30 position bins 10, containing inventory items 28 to

be picked, and delivery containers DT, requiring the inventory items 28 in the bins 10

positioned by the robotic load handling devices 30, adjacent the robotic picking device.

Under the control of the centralised control utility, the picking means 350 picks an

inventory item from a bin 10 and places it in a target delivery container DT. The picking

process continues in this manner until all the delivery containers requiring said inventory

items 28 have been serviced. At this point, load handling devices 30 may remove the

delivery containers DT that do not require further inventory items and move to dispatch

or in to a storage part of the main grid.

It will be appreciated that this method of on grid picking requires substantially less

movement of robotic devices around the grid to pick inventory items.

Figure 12 shows an alternative arrangement of the robotic picking means 350 described

above with reference to Figures 11a and 11b. In Figure 12 the robotic picking means

450 is suspended from a gantry crane 480. The robotic picking means 450 is suspended



from suitable beams located around the periphery of the grid 22. As shown in Figure

12a, the robotic picking means 450 can pick from any of the bins 10 or delivery

containers located on the top of the stacks 12 beneath the grid.

The picking means 450 operates in a similar fashion to that described with reference to

Figure 11b with the advantage that the whole grid 22 can be accessed.

Should the removal of an inventory item 28 from a delivery container 10 result in the

delivery container DT being empty, it may become a delivery container DT for a different

customer order or be returned to storage or to goods inbound to have further inventory

items 28 located therein.

In this way, congestion at a manual pick station is avoided. In addition, a pick station,

whether for manual or robotic picking, represents a significant investment. For items

which can effectively be picked using the present invention, the overall investment for a

given picking capacity can be significantly reduced. It will be appreciated that certain

orders may be completely pickable without accessing the normal pick stations.

It will further be appreciated that using a robotic picking-area that is only, for example,

one bin 10 deep as shown in Figure 5 , may allow the overall capacity of a given

warehouse to be increased, since otherwise unused space may become productive.

Moreover, the robotic picking portion 100 of the storage and picking system may

comprise chilled or ambient sections to enable picked orders to be retained for a period

of time before being loaded to delivery vehicles and dispatched. It will be appreciated

that grid size and average stay time in the DT dispatch area is driven by the density of

the robotic load handling devices 30, 130 on the grid so shorter lead times could be

accommodated, especially if low frequency items could also be picked manually at the

pick stations.

Furthermore, the above mentioned aspect of the invention may be combined with high

speed stationary robotic load handling devices for certain inventory items 28 that are

considered to be fast moving, as previously disclosed in UK Patent Application No.

GB1 5021 23.1 - Ocado Innovation Limited.



Furthermore, it will be appreciated that the picker devices 30, 130, 230, 330 and 430

may further comprise sensor means to ensure the picked inventory item 28 is delivered

to the correct delivery container DT and/or the correct part of the delivery container DT.

Delivery containers DT may comprise a number of bags and said sensor means may be

used to ensure correct positioning of inventory items 28 within bags in the delivery

containers DT.

It will be appreciated that whilst the above embodiments are described with reference to

the bins 10 being of substantially the same shape and configuration, the system may be

adapted to utilise bins and delivery containers of alternative shapes, sizes and

configurations. In this situation, robotic load handling devices and robotic picking

devices would need to be provided within the system capable of handling differently

shaped and sized bins and containers. Furthermore, certain areas of the storage system

may be adapted to handle alternative sizes of containers and bins.

It will further be appreciated that the picking means disposed above the grid 22 need not

be a robotic device 30 but may comprise an operator having access to the grid 22 to pick

inventory items 28 directly from bins 10 to transfer them to delivery containers DT. The

operator may travel on a robotic service device.

In a further aspect of the invention, the robotic picking and storage system described

above with reference to Figures 1 to 4 comprises bins 10 performing different functions.

It will be appreciated that the bins 10 described below may be used in association with

any of the robotic load handling devices 30 described above.

In the further embodiment of the invention, derivatives 410 of the bins 10 comprise a

mechanism for dispensing one or more of a plurality of inventory items 28 from the base

of the bin 4 10 . As shown in Figures 13 through to 18 a bin 4 10 may comprise numerous

mechanisms for achieving this. Each mechanism is described in detail below. However,

it will be appreciated that the object to be achieved in all cases is substantially the same

- the ability to deposit an inventory item 28, or similar in to a delivery container DT

located beneath a bin 4 10 , thereby avoiding the need to transport bins 10 containing

inventory items 28 to pick stations beneath the framework 14 of the storage system.

With reference to Figure 13 , a bin 410 is shown having 8 dispensing devices 56 disposed

within a single bin 4 10 . It will be appreciated that the number of dispensing devices may



be varied according to the size and shape of the inventory items 28 to be stored in the

bins 4 10 .

The dispensing devices 56 disposed within the bin 410 of Figures 13a, 13b and 13c

comprises a conventional vending machine mechanism whereby a single inventory item

28 may be dispensed from a given dispensing device 56. It will be appreciated that the

inventory items 28 stored may comprise a number of different items of a number of

different categories in each bin 4 10 . Alternatively every dispensing device within a single

bin 4 10 may comprise the same inventory item 28.

In use, in response to an electrical, mechanical or electromechanical input to the

dispensing means, a single or several inventory items 28 may be dispensed from the

base of the dispensing means via an opening in the base of the bin 4 10 . The base of the

dispensing means must cooperate with the base of the bin 4 10 to ensure the inventory

item to be dispensed is ejected from the base of the bin 4 10 . It will be appreciated that

the number of dispensing means disposed within each bin depends on the size of the

inventory items 28 to be dispensed. Furthermore, it will be appreciated that any given

customer order may require a plurality of the same inventory items 28 therefore the

dispensing device must be able to dispense single or multiple inventory items 28 of a

given variety.

The opening in the base of the bin 410 may be a flap, two co-operating flaps, a rolling

shutter or any other suitable opening or closing means capable of remote or

autonomous. It will be appreciated that the load handling device 30 carrying such a

dispensing bin 410 may receive a command from the central utility to transport the

dispenser-type bin to a given position above a delivery container DT in a robotic picking

area. The robotic load handling device 30 may then be provided with means for

activating the dispensing device in the bin 4 10 in order for the inventory items 28 to be

deposited in delivery containers DT deposited below the dispenser bin 4 10 . The

command received and transmitted via the robotic load handling device may be

controlled via mechanical, electrical, electromechanical or wireless means with the

appropriate sensors being disposed in the bins 4 10 or the robotic load handling devices

30 described above. The sensors may be located in the bin gripper assembly 39

described above, however other suitable means may be used.



It will further be appreciated that the command may be given in numerous ways. For

example, the command may be "Go to position x there and dispense on arrival", or the

command may be issued in two sections, rather first "go to position x" and then

"dispense".

Furthermore, as shown in Figures 13a, 13b and 13c the bin 410 may comprise a

permanent opening 58 in the base 58, the dispensing means 56 acting so as to move

and eject the target inventory item 28 out of the permanent opening 58.

It will be appreciated that the inventory items 28 packed in to cassettes in the dispenser

bin 4 10 may be the same or may be different. Furthermore, it will be appreciated that the

any of the robotic picking devices described above may pick cassettes 56 from a bin 10

and compile them in to a single bin thereby creating a customised bin 10 that may then

be transported by a suitable picking device to multiple delivery containers DT and the

required number of items 28 be dispensed. In this way the robotic picking device makes

a customised bin 10 such that the bin may be transported around the system in the

manner described above to deposit inventory items 28 in delivery containers.

In use, in the storage, picking and dispatch system described above, such a dispensing

bin 4 10 may be used in several circumstances. Firstly, inbound inventory items 28 may

be unpacked and loaded in to dispensing bins 410. Once loaded with required inventory

items 28, a robotic load handling device of any of the types described above may be

used to transport the dispensing bin to the robotic picking portion of the storage system.

However, it will be appreciated that the load handling device 30 will require means for

activating the dispensing means 56 to deposit the or each inventory item through the

opening 58 in the base of the bin 410.

As shown in Figure 14, once in position above a delivery container DT requiring an

inventory item from said dispensing bin 410, the dispensing mechanism is activated by

appropriate communication means between the robotic load handling device 30 and the

dispensing bin, and a required inventory item 28 is deposited in to the delivery container

DT located beneath the grid in the robotic picking portion of the storage system.

Once the inventory items 28 have been deposited in the required delivery containers DT

the dispensing bin 4 10 may be returned by the robotic load handling device 30 to the



goods inbound portion of the system to be refilled or it may be returned to the main

storage system for storage in a stack 12 until the inventory items 28 are required again.

In this situation, the order in the delivery container DT may be complete in which case

the container DT may be transported by robotic load handling devices 30 to a van or a

dispatch station for onward delivery. However, if the order has not been fulfilled the

delivery container DT may be kept in the robotic picking portion of the storage system

awaiting further inventory items 28 to be deposited therein. Moreover, the delivery

container DT may require transport to a conventional pick station to have further

inventory items 28 added thereto in a manual or robotic manner. Furthermore, if the

order is completed but there is a delay before dispatch can occur, the delivery container

DT may be transported to the main storage system and stored therein until a delivery

time is known.

In a further embodiment of the third aspect of the invention, as shown in Figure 15a bin

5 10 has one or more opening or hatch 60 in its base to allow items contained in the bin

5 10 to fall from the bin 5 10 to a delivery container DT located below in the bin 510. In

this manner the bin 510 may be considered a dispenser bin 510 as described above.

However, in this form of bin 10, the entire contents of the bin 510 is deposited in the

delivery container DT when the bin 5 10 is in situ over the required delivery container DT

Referring to Figures 15a, 15b, and 15c preferably the whole of the base 75 is comprised

of one or more moveable panel 65. When the one or more moveable panel or panels is

in its fully open second position shown in Figures 15a, 15b and 13c the hatch 60 extends

across the whole of the base 75 of the bin 10 . As the hatch is the same size as the base

of the bin 510 even very large items can be reliably dispensed to the delivery container

DT underneath the bin 5 10 .

As shown in Figures 15a, 15b and 15c one or more slideable panel moves from a first

closed position shown in Figure 15a to a second open position shown in Figure 15b. In

the first position the panels 65 abut the sides of the bin 10 as shown in Figure 15a to

form a continuous base.

This embodiment has the advantage that there is little risk of items becoming stuck

between the panel and the side 70 of bin 510. It has the further advantage that there is



little or no risk of the slideable panels being impeded by the contents of bin 510 or the

contents of the delivery container DT underneath bin 5 10 .

One form of mechanism for moving the panel 65 from a closed to an open position is

shown in Figure 15d. The mechanism comprises a roller type mechanism for rolling the

panel 65 from an open position to a closed position as shown in Figure 15c.

As shown in Figure 15e, in use a robotic load handling device 30 carries a dispenser bin

510 in accordance with one form of the invention and is moved in to position above a

target delivery container DT. The dispenser bin 5 10 is activated via the central control

utility and/or via the robotic load handling device and the item stored in the bin 510 drops

through the opening in the base of the bin 5 10 in to the delivery container located below.

In another preferred embodiment as shown in Figure 16a and 16b, shown one or more

slideable panels is provided. In the first position the panels abut or overlap against one

another or the side 70 of the bin 5 10 as shown in Figures 16a to c to form a continuous

base and close the hatch 60. In the second position the slideable panel or panels may be

independently opened thereby allowing the content of the bin 5 10 immediately above the

panel activated to be deposited in the delivery container DT beneath the robotic load

handling device 30 carrying the bin 5 10 .

The bin 410 of Figure 16 may comprise an inventory item 28 per movable panel as

shown. Alternatively there may be a plurality of items per panel, the panel only being

opened enough to allow a single item to be dispensed.

In a further embodiment of dispenser bin 5 10 , for example, as shown in Figures 17 and

16, the bin 5 10 comprises a hatch 60 which is releasably opened and closed by one or

more moveable panels or flaps 65. The panels may be flexible, elastic, deformable,

continuous or discontinuous or of any suitable form for moving from an open to a closed

position.

The panels can be moved between a first or closed position shown in second or open

position where the hatch 60 is fully or partially open under the control of the controller

utility or the load handling device 30.



In a preferred embodiment shown in Figure 15 the bin 5 10 has sides 70a, and 70b and a

base 75 formed by a pair of pivotable panels or flaps 65a and 65b.

In the first closed position the flaps abut or overlap one another to form a continuous

base 65 which retains the contents of bin 5 10 as shown in Figure 15 .

In the second open position the flaps 65a and 65b pivot and open outwards towards the

delivery container DT beneath the bin 510 to allow the contents of the bin 510 to fall into

the delivery container DT underneath bin 510.

The two or more pivotable panels 65a and 65b can be moved together or independently

by the controller utility in direct communication with the bin 510 or via a communication

with the robotic load handling device 30 carrying the bin 510, from the first position to the

second open position to dispense the contents of the bin 510 into the delivery container

DT underneath bin 510. The panels 65a and 65b can then be returned to the first closed

position to ready the bin 510 to receive other inventory items 28.

It will be appreciated that pivotable panels 65a and 65b may be provided which open

inwardly.

It will further be appreciated that pivotable panels 65a and 65b may be provided which

can open inwardly and outwardly.

In an alternative embodiment, the bin 510 may be divided into two or more

compartments A and B each of which is provided with one or more pivotable panels 65

which can be independently moved from a first closed position to a second open position

to dispense the contents of one of the compartments to the bin underneath bin 5 1OA.

In an alternative embodiment, several abutting or overlapping panels form the base of

the bin 5 10 in the first closed position. The panels can be rotated by the controller to a

second position so that they overlap in the case of the abutting panels or overlap more in

the case of the overlapping panels to provide a hatch 60 through which items can be

dispensed from bin 5 10 to the delivery container DT underneath the bin 510. The size of

the hatch can be varied by varying the amount of overlap of the panels in the second

open position.



In an alternative embodiment the hatch 60 only extends across a part of the base 75.

One or more moveable panels 65 are provided which in a first or closed position cover

the hatch 60 and retain the contents of bin 5 10 . The one or more panels 65 can be

independently moved away from the hatch to a second position where the hatch is

partially or fully opened so that items in bin 5 1OA fall through the hatch to the bin

underneath bin 5 1OA.

In further embodiments the one or more panels 60 move laterally from the first to the

second position. It will be appreciated that alternatively a single panel 60 may be

provided which moves bilaterally.

It will be appreciated that when two or more panels 60 are provided they can abut or

overlap one another in the first position to close the hatch.

It will be appreciated that when two or more panels 65 are provided each panel can be

moved independently of the others.

It will be appreciated that several hatches may be provided in the base each closed by

one or more moveable panel.

It will be appreciated that by varying the second position of the one or more panels the

hatch can be partially or fully opened to dispense some or all of the contents of bin 510

into the delivery container DT underneath. This may be especially preferred when there

is a need to dispense small items and retain larger items. Alternatively this may be

especially preferred when dispensing fluids or free flowing items such as by way of

example only grain, detergent, sugar, or like powders, packaging materials or beads,

novelty items such as sweets, glitter or small toys, or liquids.

It will be appreciated that a flexible, or elastic layer may extend from the hatch to act as a

funnel or channel to direct items towards the hatch.

It will be appreciated that in an alternative embodiment the base of the bin comprises an

elastic layer having openings or valves through which heavier items can be dispensed.

The opening or openings may be sized such that the weight of the item to be dispensed

is sufficient to convey the item through the opening 60. Alternatively the opening or

openings may be sized and shaped to only dispense items from bin 5 10 to the delivery



container DT under bin 510 when other items in the bin 510 press on the item or items to

be dispensed.

It will be appreciated that in an alternative embodiment the base of the bin comprises a

net so that small items fall through the bin 510 to the delivery container underneath the

bin 5 10 .

It will be appreciated that dispenser bins described in this embodiment may only carry a

single item. However, the dispenser bin 410 may carry a number of items each located

on a separately openable and closeable portion of the base of the bin, as shown in

Figure 14a.

With reference to Figure 17, the bin 7 10 comprising a swingable mechanism movable

from a first closed position to a second closed position. It will be appreciated that this

mechanism preferably may be used with single items contained within the bin 7 10 .

In use, the mechanism is swung from the closed position where the item 28 is retained

within the bin 710 to a second open position where the item 28 may drop from the bin

710 to a delivery container DT (not shown) positioned below.

In use, a robotic load handling or picking device 30 as described in any of the

embodiments above transports the dispensing bin 4 10 , 5 10 , 6 10 , 7 10 to a grid position

on the robotic picking grid above a delivery container requiring the inventory item 28 in

the dispenser bin. A signal is applied to a releasable opening mechanism in the

dispensing bin 410, 510, 6 10 , 710 or to the robotic load handling device carrying the bin

410, 510, 610, 7 10 , the signal acting so as to release the opening mechanism in the

dispensing bin, the inventory item or items 28 being deposited in the delivery container

DT positioned below the dispensing bin.

In a further aspect of the invention as shown in Figure 18a and 18b, the bin 10 comprises

a form of hopper for containing 'free flowing' inventory items such as sweets, liquids,

flour, nuts and bolts or other such inventory items 28. The bin 8 10 may comprise

separate hopper-type sections containing different categories of inventory item 28 or may

comprise a bin 910 having a single hopper type unit containing a single category of

inventory item 28.



In use, the bin 810, 9 10 comprising said hopper-type dispenser bin is transported by a

robotic load handling or picking device 30 as described in any of the embodiments

above. The device transports the dispensing bin 810, 9 10 to a grid position on the

robotic picking grid above a delivery container DT requiring the inventory item 28 in the

dispenser bin 8 10 , 9 10 . A signal is applied to a releasable opening mechanism 6 1 in the

dispensing bin 810, 910 or to the robotic load handling device carrying the bin 8 10 , 910,

the signal acting so as to release the or each opening mechanism 6 1 in the dispensing

bin, the inventory item 28 being deposited in the delivery container DT.

The dispenser bin 410, 5 10 , 6 10 , 7 10 , 810 may be provided with verification means to

verify that the item or items dispensed are deposited in the correct delivery container DT

or in the correct portion of the correct delivery container DT.

It will be appreciated in the case of the dispenser bin 810 that each section requires a

releasable opening mechanism 6 1 such that inventory items 28 may be dispensed, using

sensor and camera means as appropriate, in to the correct section of the delivery

container DT.

It should be noted that the delivery container DT may be an actual delivery container for

onward transmission to the customer or be a bin 10 with "post pick" items destined for

delivery to somewhere else, for instance to an alternative fulfilment centre. The term

delivery container DT is used to distinguish bins 10 from delivery containers DT.

However, it will be appreciated that bins and DTs may be of a similar or substantially the

same shape and configuration, the function of the bin defining the definition rather than

any change in the actual shape or size of the bin.

It will also be appreciated that the delivery container DT may be contained within a bin 10

to ensure that the robotic load handling devices can handle the movement of all bins

whether in the stacks 12 of the main storage system or in a nominal robotic picking area.

It will further be appreciated that whilst many of the above embodiments are described

with reference to a remote or separate robotic picking area, it is possible that the main

storage system be used as a robotic picking area at the same time as functioning as a

conventional picking and storage system.



CLAIMS

1. A container for storing at least one item within in a storage system, the storage

system comprising:

a first set of parallel rails or tracks and a second set of parallel rails or tracks

extending substantially perpendicularly to the first set in a substantially horizontal

plane to form a grid pattern comprising a plurality of grid spaces;

a set of uprights, the uprights supporting the tracks, the uprights and tracks together

defining a framework; and

a plurality of said containers being located beneath the tracks and within the

framework, a portion of said containers occupying a space below a grid space;

characterised in that the container comprises means for transferring the or each item

from the container to at least one second container.

2 . A container according to claim 1, the means for transferring items comprising a

portion of the container movable from a first closed position to a second open position

such that items within the container can be deposited from the container to a second

container.

3 . A container according to claim 2 , the portion of the container comprising the base

portion of the container.

4 . A container according to claim 3 , the base of the container comprising at least

one shutter means, adapted so as to roll from a closed position to and open position,

each shutter means independently operable with respect to the remaining shutter

means.

5 . A container according to claim 3 , the base of the container comprising at least

one panel means, the or each panel means being pivotally movable from a first closed

position to a second open position.

6 . A container according to claim 3 , the base of the container comprising an arcuate

panel movable from a first closed position to a second open position.



7 . A container according to claim 3 , the container comprising at least one hopper

means for storing free flowing items.

8 . A container according to claim 7 , the container further comprising rotating panel

means movable from a first closed position to a second open position beneath the or

each hopper means.

9 . A container according to any one of claims 2 to 8 in which the portion of the

container is adapted to move from the first closed position to the second open position

on command from a centralised control utility.

10. A container according to any one of claims 2 to 9 in which the container further

comprises sensor means to verify the portion has moved from the closed position to

the open position and deposited the item or items correctly.

11. A container according to claim 1 or 2 , the container further comprising dispensing

means for dispensing at least one item from said dispensing means through an open

portion of the container.

12 . A container according to claim 11, the dispensing means comprising cartridge

means, each cartridge means comprising a plurality of items for dispensing from the

container.

13. A container according to any one of claims 11 or 12 in which the container further

comprises sensor means to verify the portion has moved from the closed position to

the open position and deposited the item or items correctly.

14. A container according to any one of claims 11 to 13 in which the portion of the

container is adapted to move from the first closed position to the second open position

on command from a centralised control utility.

15 . A storage system comprising at least one container according to any preceding

claim.

16 . A storage system according to claim 15 , the storage system comprising at least

one load handling device, the load handling device comprising lifting means for lifting

at least one container from beneath the grid and transporting it to a position above a

second container.



17. A storage system according to claim 16, the load handling means further

comprising means for communicating a signal to the container to activate the portion

of the container to move from the closed position to the open position.

18. A storage system according to any one of claims 15 to 17, the load handling

device being movable under the control of a centralised control utility.

19. A storage system according to any one of claims 15 to 18, the load handling

device being provided with sensor means for monitoring the accuracy of the

positioning of the or each inventory item in the second container on its deposition from

the first container.

20. A method of dispensing items from a container, the container forming part of a

storage system, the storage system comprising a series of containers located in

stacks within a framework beneath a grid system, the container comprising a movable

base portion, the method comprising the steps of: storing at least one item within a

container; positioning the container above a target location, and moving the base

portion from a first closed position to a second open position.

2 1 . A method according to claim 20 further comprising the step of monitoring the item

as it is deposited in the target container to ensure it is positioned in the correct

location.

22. A method according to claim 20 or 2 1 further comprising the step of moving the

base portion from the open position to the closed position and returning it to a stack in

the storage system.



















































































A . CLASSIFICATION O F SUBJECT MATTER
INV. B65G1/04
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B . FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

B65G B65F B65D

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal , WPI Data

C . DOCUMENTS CONSIDERED TO B E RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 2004/089657 Al (WASZAK JOHN P [US] ) 1-10
13 May 2004 (2004-05-13)
abstract; f i gures 1-5 15 , 16,

18, 19

0 98/49075 Al (JAKOB HATTELAND ELECTRONIC 15 , 16,
AS [NO] ; HOGNALAND INGVAR [NO] ) 18, 19
5 November 1998 (1998-11-05)
pages 4-7 ; f i gures 1-7

W0 2014/116947 Al (AMAZON TECH INC [US] ) 1-22
31 July 2014 (2014-07-31)
abstract

US 2015/098775 Al (RAZUM0V SERGEY N [RU] ) 1-22
9 Apri l 2015 (2015-04-09)
paragraphs [0047] - [0050] ; f i gures 1-13

-/-

X| Further documents are listed in the continuation of Box C . See patent family annex.

* Special categories of cited documents :
"T" later document published after the international filing date or priority

date and not in conflict with the application but cited to understand
"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance

"E" earlier application or patent but published o n or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

"L" documentwhich may throw doubts on priority claim(s) orwhich is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one o r more other such documents, such combination
means being obvious to a person skilled in the art

"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

15 February 2017 22/02/2017

Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016 Domi noi s , Hugo



C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

DE 91 14 894 Ul (KARLHEINZ BAURENSCHMIDT) 1,2
6 February 1992 (1992-02-06)
figures 1-4

CA 2 785 502 Al (QU LIANGGUO [CA] ) 1-3,5
8 February 2014 (2014-02-08)
figures 1-6

FR 2 759 680 Al (CLAUDE ROBIN SARL [FR]) 1-3,5
21 August 1998 (1998-08-21)
figures 1-3



Patent document Publication Patent family Publication
cited in search report date member(s) date

US 2004089657 Al 13-05-2004 NONE

O 9849075 Al 05 -11 -1998 AT 249992 T 15-10-2003
AU 7086698 A 24-11-1998
CN 1248954 A 29-03-2000
DE 69818303 Dl 23-10-2003
DE 69818303 T2 15-07-2004
DK 1037828 T3 05-01-2004
EP 1037828 Al 27-09-2000
ES 2206915 T3 16-05-2004
HK 1031714 Al 23-04-2004

P 4025374 B2 19-12-2007
P 2001522342 A 13-11-2001

PT 1037828 E 27-02-2004
US 6654662 Bl 25-11-2003
WO 9849075 Al 05-11-1998

o 2014116947 Al 31 -07 -2014 CN 105009004 A 28-10-2015
EP 2948821 Al 02-12-2015

P 5987156 B2 07-09-2016
P 2016196372 A 24-11-2016

J P 2016508474 A 22-03-2016
WO 2014116947 Al 31-07-2014

us 2015098775 Al 09 -04 -2015 EP 3055230 Al 17-08-2016
US 2015098775 Al 09-04-2015
WO 2015052560 Al 16-04-2015

DE 9114894 Ul 06 -02 -1992 NONE

CA 2785502 Al 08 -02 -2014 NONE

FR 2759680 Al 21 -08 -1998 NONE


	abstract
	description
	claims
	drawings
	wo-search-report

