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SYSTEM AND METHOD FOR PICKING ITEMS

The present invention relates to a system and method for picking items from a storage and
picking system. More specifically but not exclusively, it relates to a system and method for
picking items to fulfil customer orders in an online retailing environment, said order picking

system comprising item presentation systems and devices.

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

retrieval of a large number of different stock items.

In one known type of system for the storage and retrieval of items of multiple product lines,
the items are located in storage bins or containers. The bins or containers are arranged in
stacks on top of one another, the stacks being arranged in rows. The storage bins or

containers are accessed from above and removed from the stacks by load handling devices.

EP 3030504 B1 (Ocado Innovation Limited) describes a robotic picking system in which
stacks of containers are arranged within a frame structure. A system of this type is illustrated
schematically in Figures 1 to 5 of the accompanying drawings. The robotic load handling
devices are controllably moved around on a system of tracks, the tracks forming a grid
located above the stacks of containers. In the robotic picking system described in
EP3030504 B1, the grid comprises a series of grid spaces defined by the tracks, each stack
of containers being located within the footprint of a single grid space. In use, the robotic load
handlers run on the tracks above the stacks and are controllably positioned above a
predetermined stack of containers. Once in position, a lifting mechanism is lowered, a part
of which, a gripper device, engages with a container and lifts said bin or container from the
stack in to a cavity within the load handling device. In this particular system the cross-section
of the robotic load handling device substantially conforms to the area of a single grid space.
Furthermore, the tracks and robotic load handling devices are configured such that two load
handling devices may occupy adjacent grid spaces and pass each other in either direction

when in operation.

Other forms of robotic load handling device are described in, for example, Norwegian patent
number NO 317366 B1 (Autostore AS), in which cantilever-type load handling devices
disclosed occupy two grid spaces when in operation. It will be appreciated that in the context
of the invention described in more detail below with reference to the specific embodiments

any form or
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configuration of load handling device may be used in place of the two examples described
above.

Such storage systems remove the need for aisles between the storage and picking areas
and also allow a higher density of storage of products or items in the fulfilment centre for

a given volume.

In the known, grid-based, robotic picking systems described above and with reference to
EP 3030504 B1 (Ocado Innovation Limited), the storage bin or container being lifted from
a stack may contain inventory items needed to fulfil a customer order. Once lifted by the
load handling device, the storage bin or container is delivered by the load handling device
to an output port above or adjacent a pick station or to the pick station per se. At the pick
station, the required inventory item or items may be manually or robotically removed from
the storage bin or container and placed in a delivery container, the delivery container
forming part of the customer order, and being filled for dispatch at the appropriate time.

It will be appreciated that such an order may comprise a plurality of delivery containers,
the number of delivery containers required being defined by the number of items or
products ordered. Accordingly, a large number of containers or bins may need to be
moved from storage positions within stacks to the pick stations.

Advantageously, the modular nature of grid-based picking systems enables an overall
picking and storage system to be built in stages and expanded as required, thereby
spreading out capital expenditure and costs as necessary.

It will be appreciated that such grid-based picking systems are generally designed and
specified for an average throughput over a predetermined period of time. However, there
are peak points of throughput in a year that will exceed the average for which the system
was designed. At these times it would be advantageous for the system to include
additional output ports and pick stations, but these components may represent a relatively
large investment for a short, peak period and as such not be economical to include in an
initial system specification.

Additionally, the number of pick stations in a grid-based system is limited by the space
available for the footprint of the pick stations and the storage system as a whole in the
chose building. As a result of this, frequently required items and products need to be
transported many times by the robotic load handlers, thereby increasing the load handler

movements required and further congestion at output ports.
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It will be appreciated that known storage and picking systems described above, are
operated under the control of computer utilities acting so as to control the movement and
location of storage bins or containers and delivery containers, the movement and location
of stock, and the location and number of operatives required at any given point in the
system. Additionally, in a grid-based system the computer utilities control the movement
and location of the load handling devices and may control the communication between the
load handling devices and the order picking system.

According to the invention there is provided a system for picking items from storage, the
system comprising a grid-based storage system, the storage system comprising a series
of storage containers, the storage containers comprising items to be stored, the storage
containers being located in stacks within a framework, the storage system further
comprising movable structural means for dividing at least one row of storage containers
from the remaining storage system, the at least one divided row of storage containers
being accessible to an item picker such that items may be picked from the storage
containers by the item picker.

According to the invention there is further provided a method of manually picking items
from a grid based storage system, the storage system comprising a series of storage
containers, the storage containers comprising items to be stored, the storage containers
being located in stacks within a framework, the method comprising the steps of: providing
movable structural means at a first position adjacent the edge of the storage system;
moving the structural means from the first position to a second position in which at least
one row of storage containers is exposed at the edge of the storage system; and picking

at least one item from an exposed container in to a delivery container.

Advantageously, the invention provides access to containers to be directly accessed
thereby enabling items to be manually or robotically placed or picked from or to storage or
delivery containers. Furthermore, entire containers, delivery or storage containers, may

be input or removed to or from the storage system without requiring additional automation.

In this way, the present invention overcomes the problems of the prior art and provides a
system and method of temporarily increasing the possible throughput of a given system
without requiring the number of output ports and pick stations to be increased.

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

drawings in which:
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Figure 1 is a schematic perspective view of a frame structure for housing a plurality of

stacks of containers in one known form of 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 known robotic load handling device for use with the frame
structure of Figures 1 and 2, and Figure 3(c) is a schematic, perspective, sectional view of
the known load handler device in use, lifting a bin or container;

Figure 4 is a schematic perspective view of a known storage system comprising a plurality
of load handling devices of the type shown in Figures 3(a), 3(b) and 3(c), installed on the
frame structure of Figures 1 and 2;

Figure 5 is a schematic perspective view of the known system of Figures 1 to 4, further
showing an output port through which storage containers are lowered by load handling
devices to a pick station where items to be picked are removed from storage containers
and picked in to delivery containers;

Figures 6a, 6b, 6¢, 6d and 6e are schematic perspective views of a first embodiment of
the invention in which the storage system comprises a movable structural portion, the
movable structural portion comprising a wall portion, a frame and a support, the movable
acting so as to safely divide at least one row of storage containers from the remainder of
the storage system; and

Figures 7a, 7b and 7c are schematic perspective views of a second embodiment of the
invention in which the movable structural portion comprises a movable wall, the wall being
slidably movable across a portion of the storage system so as to expose at least one row
of storage containers to an operative for item picking.

In the description below, ‘storage bins or containers 10’ will be used to denote containers,
bins or totes intended for the storage of inventory items, whilst ‘delivery containers DT’ will
be used to denote containers, bins or totes intended to be filled to fulfil orders placed by
customers, in an online retail environment or otherwise. 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 storage bins 10 and the delivery containers DT may be of the
same shape and configuration. Furthermore, delivery containers DT may be stored in
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bins 10 within the storage system or any part thereof. It is the function of the bin, container
or tote that defines the category of container rather than any change in the actual size,
shape, or configuration.

One form of the invention will now be described with reference to the storage system of
Figures 1 to 4. Inthe system as shown in Figure 1, stackable storage 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. Each storage 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 use to which the storage and picking system
is put. Furthermore, the storage bins 10 may be physically subdivided to accommodate a
plurality of different inventory items 28.

The frame structure 14 of the storage system 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 storage bing 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 storage bins 10, and guides
vertical movement of the storage 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 2 to 5, 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 afirst 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
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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, is 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 is lifted clear of the rails 22, and the second set of wheels 36 is 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 sized so as to hold
a storage bin 10. The lifting means 38 preferably comprises winch means and a storage
bin 10 gripper assembly 39. The lifting means 38 lifts a storage bin 10 from the stack 12
to within the cavity 40 in the body of the vehicle 32.

In this way, using a plurality of robotic load handling devices 30 on a grid-based storage
system allows multiple products to be accessed from multiple locations in the grid and
stacks 12 at any one time.

As can be seen in Figure 5, the storage system further comprises at least one output port
80. The output port 80 acts as a drop off point at which a load handling device 30 lowers
a bin or container 10, carried within the body of the load handling device having been
previously lifted from a stack 12 of containers 10, to a pick station 82.

In use, the storage bin or container 10 containing the required inventory item or items 28
needed to fulfil a customer order is lifted from a stack 12 by a load handling device 30.
Once lifted by the load handling device 30, the storage bin or container 10 is transported
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within the body of the load handling device 30 and delivered by the load handling device
30 to an output port 80 above or adjacent a pick station 82 or to the pick station 82 per se.

Inventory items 28 required from the carried and deposited storage bin or container 10 are
picked by an operative 92 from the storage bin or container 10 to the delivery container
DT located in the pick station 82.

In the example shown in Figure 5, it will be appreciated that the drop off point on the
storage system is above the pick station 82 but that this is just one example of configuration
of pick station 82 that may be used. At the pick station 82, the required inventory item or
items 28 may be manually or robotically removed from the storage bin or container 10 and
placed in a delivery container DT, the delivery container DT forming part of the customer
order, and being filled for dispatch at the appropriate time. It will be appreciated that the
delivery container DT may require a number of inventory items 28 from a plurality of
storage bins or containers 10 to be picked thereto and as such the delivery container DT
may remain in the pick station 82 until the required inventory items 28 have been delivered
by the required load handling devices 30 to the output port 80 associated with the particular
pick station 82.

A first embodiment of an order picking system in accordance with one form of the invention
is shown in Figures 6a, 6b, 6¢, 6d, and 6e.

As shown in Figure 6a, the storage system in accordance with one form of the invention
comprises the structure of the storage system described with reference to Figures 1 to 5
above. As can be seen in Figure 6a, the system comprises a plurality of load handling
devices 30 operable on the storage system in the manner described above with reference
to Figures 1 to 5.

In accordance with one form of the invention as described in more detail below, the storage
and picking system of Figures 6a, 6b, 6¢, 6d, and 6e comprises at least one row of storage
bins or containers 10 selectably accessible to an operative 92. In this way, direct access
of the inventory items 28 in the bins or containers 10 located at the edge of the storage
system is possible. As access to at least one row of containers or bins 10 is possible, in
a controlled manner, it is possible to configure an edge portion of the storage system to
act as a temporary pick station in the event that the more conventional pick stations 82
described above are all in use and higher throughput is required — such as on Black Friday

or at Christmas.
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As shown in Figures 6a and 6b, the operative 92 is located on a level of the storage system
corresponding to a top level of containers or bins 10 and the tracks or rails 22 on which
the load handling devices 30 are operable. The storage system, in accordance with one
aspect of the invention, is further provided with a movable barrier system enabling an
operative 92 to safely access inventory items 28 in containers or bins 10 located in at least
one row of the top layer of the storage system whilst preventing the load handling devices
30 from traversing the area accessible to the operative 92.

Figure 6a shows two such areas 90, 90’ of the storage system accessible to an operative
92 in a controlled manner. The operation of one of the areas will be described in detail. it
will be appreciated that the other area depicted in Figures 6a, 6b, 6¢, 6d and 6e may be
controllably accessed by the operative 92 in a similar manner using similar components
as described.

As shown in Figure 6b, the moveable barrier system 100, 100’ comprises a wall portion
102, 102’, a frame portion 104, 104’ and a support portion 106, 106’. The frame portion
104, 104’ may comprise a section of tracks or rails 22 forming part of the grid-like track
and rail 22 network on which the load handling devices 30 are operable.

Figure 6a shows the barrier system 100, 100’ in a first position in which the load handling
devices 30 are controllably movable under the control of a computer control utility (not
shown) on the whole network of tracks and rails 22. The load handling devices 30 are free
to lift and deposit bins or containers 10 from and into any of the stacks 12 as required and
instructed by the computer control utility.

In use, when an operative 92 requires access to inventory items 28 in storage bins or
containers 10 in the rows adjacent the edge of the storage system, the frame 104 is moved
from a first position where it may act as tracks or rails 22 for the robotic load handling
devices 30, to a second position where it acts as a barrier to prevent access to the exposed

row or rows of storage containers or bins 10.

The frame 104 may pivot around a point on the uprights of the storage system and move
in a direction as indicated by the arrow in Figure 6b. It will be appreciated that any suitable
mechanism may be used to pivot the frame 104 from the first position in to the second
position. Furthermore, it will be appreciated that the movement need not be a pivoting
movement but any suitable way of moving the frame from the first position in to the second
position may be envisaged. It will further be appreciated that the frame need not comprise
a section of rails or tracks 22 but may be formed from any other means locatable in the
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vicinity of the rail and track 22 network whilst not impinging on the movement of the load
handling devices 30 on the storage system.

As shown in Figure 6¢, when moved in to the second position, the frame 104 abuts the
support 106, the support 106 providing rigidity to the frame 104 such that the operative 92
is protected from the load handling devices 30 in use on the remaining rails and tracks 22
of the storage system. It will be appreciated that the frame 104 may be releasably attached
to the support 106 by fastening or locating means (not shown) such releasable fastening
means providing further structural integrity to the frame 104. Furthermore, such releasable
fastenings may comprise interlocks so as to ensure no further movement of the barrier

system may be undertaken until the interlocks are fastened in position.

Once the frame 104 is in the second position acting as a barrier to entry on to the storage
system, and any interlocks have been activated, the wall portion 102 may be lowered as
shown in Figure 6d so as to expose the rows of storage containers or bins 10 to the
operative 92. It will be appreciated that whilst the embodiment shown in Figure 6d depicts
the wall portion being lowered in a downwardly direction any suitable stowing mechanism
may be envisaged that allows access to the exposed rows of bins or containers 10.

Whilst the wall portion 102 is shown as a solid structure it will be appreciated that any
suitable form of deployable barrier may be used. For example a concertina-type structure
or a roller-type barrier may be used. Again the wall portion 102 or deployable barrier may
be provided with suitable interlock-type safety systems.

As shown in Figure 6d, once the frame 104 is deployed and the wall portion 102 is in the
second position, it is possible for the operative 92 to access the storage containers or bins
10. In this way, the operative 92 can remove inventory items 28 from the storage
containers or bins 10. The operative 92 may remove the required items 28 and pick them
directly in to delivery containers DT mounted on a suitable frame or trolley 94 using a basic
known trolley pick system of picking. Whilst less sophisticated than the picking system
described above with reference to Figures 1 to 5, the ability to pick items directly from the
storage system enables the throughput of a given storage system to be temporarily
increased for little additional expenditure.

As further shown in Figure 6d, only one area of the storage system is accessible by the
operative 92. The second area of the storage system available for edge picking remains
inaccessible to the operative 92 as the wall portion 102’, frame 104’ and support 106’ are
in the first position. It will be noted that in this position the second area of the storage
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system remains accessible to the robotic load handling devices 30 such that storage
locations can be replenished as required. Furthermore, in the event that the second area
for edge picking is not required, the storage locations may be utilised by the storage and
picking system in the manner described with reference to Figures 1 to 5.

Figure 6e shows the system described above but with the second area of the storage
system accessible to the operative 92 for manual edge picking of inventory items whilst
the first area has been partitioned by the movable barrier system described above so as
to prevent access on to the storage system by the operative 92 and to allow the robotic
load handling devices 30 to replenish the storage locations as required.

In a second embodiment of the invention as shown in Figures 7a, 7b and 7c¢, the movable
wall portions 102, 102" are supported by end sections of wall 110, 110°, 110”. The wall
portions 102, 102’ move from a first position where the storage containers or bins 10 are
not accessible to the operative 92, to a second position where at least one row of storage
containers or bins 10 is accessible to the operative 92. In the second embodiment, the
wall portions 102, 102’ slidably move, supported by the end sections 110, 110’, 110" and
form a barrier between the operative 92 and the storage system whilst exposing a
predetermined number of storage locations comprising containers or bins 10.

The end sections of wall 110, 110’, 110" comprise engaging means to engage and support
the wall portions 102, 102". Furthermore, the end walls 110, 110°, 110" may comprise
motor means to drive the movement of the wall portions 102, 102’ from the first to the
second position. Figure 7a shows the first wall portion 102 in the second position and the
second wall portion 102’ in the first position in which the operative 92 is prevented from

accessing the storage locations.

Figure 7b shows both wall portions 102, 102’ in the second position thereby enabling
operative 92s 1o access the storage locations along the whole of one side of the storage
system and engage in picking inventory items directly from the storage bins or containers
10.

Figure 7c shows the second wall portion 102’ in the second position and the first wall
portion 102 in the first position in which the operative 92 is prevented from accessing the
storage locations. As can be seen in Figure 7c, robotic load handling devices 30 may
access the first storage area to replenish the storage locations as required.
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In both of the embodiments described above, it will be appreciated that the exposed
storage locations comprising storage bins or containers may be angled so as to improve
the picking position for the operative 92. Alternatively, a first row of storage locations may
be positioned lower with respect to the second row of exposed storage bins or containers

10 again providing improved picking positions for the operative 92.

In all the embodiments described above, the wall portions 102, 102’ may comprise solid

or rigid structures or alternatively may comprise roller or concertina barrier means.

Furthermore, the moveable portions may move on rails, sliders, rolling means, wheels or
on any suitable track structure or by any other suitable method. The wall portions may be
manually moveable or automatically movable under the control of the computer control
utility (not shown). Movement of the movable portions may be carried out using actuators,
hydraulics or motors engaging with worm gears as appropriate. It will be appreciated that

these are examples only and any suitable mechanisms may be used.

It will be appreciated that all the mechanisms described above are exemplary only and any
suitable mechanisms may be used capable of fulfilling the purposes described.

Figures 6 and 7 depict a storage system where one side may be converted to a temporary
manual edge picking areas. However, it will be appreciated that such temporary edge
picking locations may be limited to only a portion of one side of the system or alternatively
portions of any side of the storage system and need not be of a size shown in the Figures.

It will be appreciated from the foregoing that the invention aims to provide access to the
storage portion of the storage system to enable additional processes to be performed on
and to the containers within the system. For example, the ability to access the edge of the
storage system enables inventory items to be directly placed in to storage containers either
manually by an operative or using a suitable form of robotic placement means. This
enables additional inventory to be input in to the system in the event that automated inputs
are not available or cannot adequately input sufficient inventory in to the system.
Moreover, empty delivery containers DT may be input in to storage containers 10 to form
nested containers, the delivery containers DT comprising bags or other inserts awaiting

placement or picking of inventory items thereto.

Furthermore, the ability to access the edge of the storage system enables delivery
containers DT nested in storage containers 10 to be accessed and removed from the
storage containers 10. In this way, delivery containers DT can be removed from the
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storage system in the event of malfunction of delivery container output automation or
indeed if more delivery containers DT comprising customer orders are required to be

dispatched in a short timeframe.

Moreover, the system described above may be used in for example, a storage and picking
system forming part of an online grocery retail operation. However, it will be appreciated
that the system need not be limited to such usage. For example the system may be used
in a general merchandise online retail operation or any other operation where manual
access to storage locations may improve throughput for a given system size. Furthermore,
the system may be used in a post and parcel sortation facility, for example, for the
consolidation of parcels in to a single bin for onward transportation to a single destination.
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CLAIMS

1. A system for picking items from storage, the system comprising a grid-based
storage system, the storage system comprising:

at least one load handling device operable on rails or tracks, the rails or tracks
being disposed on substantially horizontal members of a frame structure;

a series of storage containers comprising items to be stored, the storage containers
being positioned below the substantially horizontal members of the frame structure and
arranged on top of one another in stacks, the stacks being arranged in rows within a
framework,

wherein a portion of the frame structure is movable between a first position where
it is substantially horizontal and a second position where it acts as a barrier dividing at least
one row of storage containers from the other rows of the storage system enabling an item
picker to access safely the at least on row of storage containers whilst preventing the at

least one load handling device from traversing the area accessible to the item picker.

2. A system according to claim 1, wherein the storage system comprises a movable
wall portion, the wall portion being movable between a first position where the storage
containers are inaccessible to the item picker and a second position such that the at least
one row of storage containers is accessible to the item picker located at the edge of the

storage system.

3. A system according to claim 1, wherein the storage system further comprises a
support configured to releasably attach to the portion of the frame structure when in the
second position.

4. A system according to claim 3 in which the support comprises an interlock
mechanism.
5. A system according to any one of claims 1 to 4, further comprising at least one

actuator by which the potion of the frame structure is moved between the first and second
positions.

6. A system according to claim 2 in which the movable wall portion comprises a solid
wall structure, or a roller shutter, or a concertina structure.

CAN_DMS: \150078054\2

Date Recue/Date Received 2023-01-20
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7. A system according to any one of claims 1 to 6 in which the rails or tracks form a
network of grid spaces, the stacks of containers occupying the footprint of a single grid

space.

8. A system according to claim 7 in which the robotic load handling devices occupy
5 only a single grid space.

9. A system according to any one of claims 1 to 8 in which the storage and picking
system forms part of an online grocery retail operation.

10. A system according to any one of claims 1 to 8 in which the storage and picking
system forms part of a parcel and post sortation facility.

CAN_DMS: \150078054\2
Date Recue/Date Received 2023-01-20
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Figure 2
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