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is arranged to transition between, - a loading configuration in which access to the opening of the access barrier is prevented by the
housing, and - an access configuration in which the opening of the access barrier is presented to thereby enable access to contents of
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A STATION FOR PROVIDING ACCESS TO CONTENTS IN A STORAGE
CONTAINER AND AN AUTOMATED STORAGE AND RETRIEVAL SYSTEM

FIELD OF THE INVENTION

The present invention relates to a storage system for automatic delivery of one or
more items stored in compartments of a storage container, and a station for such a
storage system.

BACKGROUND OF THE INVENTION

Fig. 1 discloses a framework structure of a typical prior art automated storage and
retrieval system.

The framework structure comprises a plurality of upright members and a plurality of
horizontal members, which are supported by the upright members. The members
may typically be made of metal, e.g. extruded aluminum profiles.

The framework structure defines a storage grid comprising storage columns
arranged in rows, in which storage columns store storage containers, also known as
containers, which are stacked one on top of another to form stacks. Each storage
container may typically hold a plurality of product items (not shown), and the
product items within a storage container may be identical or may be of different
product types depending on the application. The framework structure guards against
horizontal movement of the stacks of storage containers, and guides vertical
movement of the containers, but does normally not otherwise support the storage
containers when stacked.

A rail system is arranged in a grid pattern across the top of the storage columns, on
which rail system a plurality of container handling vehicles are operated to raise
storage containers from, and lower storage containers into, the storage columns, and
also to transport the storage containers above the storage columns.

When a product item stored in a storage container is to be picked from the storage
grid, the container handling vehicle is arranged to pick up the storage container
containing that product type and then transport it to a container lift device. The
container lift device transports the storage container to a picking and/or supply
station, where the product item of the product type is retrieved from the storage
container. The storage container with the remaining product items is thereafter
returned to the storage grid by means of a container lift device and a container
handling vehicle.
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The same procedure is used for supplying product items into the storage grid. First,
items are supplied into a storage container at a picking and/or supply station. The
container lift device then lifts the storage container up to the upper level where a
container handling vehicle transports the storage container into its correct position
within the storage grid.

A storage control and communication system is used to monitor inventory, to keep
track of the location of respective storage containers (within the storage grid and/or
during transport), the content of cach storage container, etc. Moreover, the storage
control and communication system may also comprise, or may be provided in
communication with, a control system for controlling the container handling
vehicles to control the vehicles to pick the desired storage container and to deliver it
at the desired location at the desired time, without colliding with other vehicles.

Typically, a person at the picking and/or supply station is employed by the owner of
the storage system, where the person picks a product item out from the storage
container and then packs and sends the product item to the end user via a postal
service or another delivery service.

However, in some storage systems it may be desired that end user collects the
product item at the location of the storage system. Hence, one object of the
invention is to provide a storage system which enables such end users to collect
product items themselves automatically. Care must be taken, as the interface
between the end user and the storage system should not introduce risks for personal
injuries (typically fingers or hands getting squeezed by moving parts). Moreover,
the person should not get access to other product items than those ordered.

Another object is to provide an end user access to dedicated compartments of a
storage container, whereas access is restricted to the other compartments of the
storage compartment.

Moreover, only users with a suitable key or key code should be able to access the
product item retrieved from the storage system.

SUMMARY OF THE INVENTION

The invention is directed to a station for providing access to contents in a storage
container of an automated storage and retrieval system. The station comprising:
- an access barrier comprising an opening, and a plurality of covers, wherein
cach cover is arranged to be selectively deployed to close off a respective
portion of the opening and thereby restrict access therethrough;
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- a loading mechanism arranged to receive the storage container and move it
to the opening of the access barrier so that contents of the storage container
may be accessed through the opening; and

-a housing which is able to prevent access to the opening of the access
barrier.

The station is arranged to transition between;

- a loading configuration in which access to the opening of the access barrier is
prevented by the housing, and

- an access configuration in which the opening of the access barrier is presented to
thereby enable access to contents of the storage container through the opening; and
wherein the station is configured to deploy the covers to close off predetermined
portions of the opening prior to transition into the access configuration to thereby
restrict or permit access to contents of the storage container through predetermined
portions of the opening.

The station may be connected to a lower part of a storage grid such that a storage
container may be retrieved from the storage grid and delivered to the station. The
station is configured to close off portions of the storage container, such that only a
predetermined item is accessible to the user.

In the loading configuration, the access barrier may be located inside the housing,
such that the opening of the access barrier is covered by the housing such that it is
not accessible.

The housing may be a frame structure comprising a top cover covering the opening
of the access barrier. In embodiments, the housing may comprise a top cover
connected to the access barrier and/or the access barrier may be arranged within the
housing.

In embodiments, the housing may be a cabinet for accommodating the access
barrier. The cabinet may comprise side walls and a top wall surface, for separating
the user from the access barrier such that the access barrier is accessible only in the
access configuration of the station.

The access barrier may also be arranged in form of a cabinet comprising side walls,
located inside a housing. The housing may comprise a top cover arranged to cover
the opening of the access barrier.

To provide access to the opening of the access barrier, the top cover may be
arranged to be lifted or sliding to provide or restrict access to the opening of the
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access barrier, or the access barrier may be arranged to move relative to the housing
for providing or restricting access.

Thus, when in the access configuration, the access barrier may be moved relative to
the housing such that the opening of the access barrier is accessible, or the top cover
of the housing may be provided with an opening and lifting mechanism, arranged
such that the top cover may be manually or automatically opened and lifted in the
access configuration.

In embodiments, the housing may comprise a top cover for closing off the opening
of the access barrier to permit or restrict access to the access barrier. The top cover
may be pivotably connected to the housing such that the opening of the access
barrier can be accessible when the top cover is lifted. The cover may be provided
with a locking device such that it is locked in the loading configuration and
unlocked in the access configuration. The top cover, when unlocked, may be lifted
open manually by a handle or it may be lifted automatically by a motor.

In another embodiment, the moving of the access barrier relative to the housing may
be in form of a drawer-like device, arranged such that the access barrier moves
relative to the housing while moving from the loading configuration to the access
configuration.

Further details to the drawer-like device will be described later.

The station may further comprise a loading mechanism arranged for receiving the
storage container from a transfer or delivery column of an automated storage and
retrieval grid, and for moving the storage container to the access barrier and for
lifting the storage container in the access barrier to the opening of the access
barrier.

The loading mechanism may comprise a moving device and/or a lifting device,
wherein the lifting device may be moveably arranged on the moving device.

In embodiments, the lifting device may comprise wheels arranged to move on rails
provided on the moving device.

The lifting device may also be arranged on a skid or slide system for relative
movement between the lifting device and the moving device.

The lifting device may comprise a support device for receiving and supporting a
storage container delivered through a delivery column of an automated storage and
retrieval grid. Upon receiving a storage container, the lifting device may move on
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the moving device such that the storage container is transported into the access
barrier. Inside the access barrier, the lifting device may lift the storage container to
the opening of the access barrier.

Each of the plurality of covers may be pivotably connected to the access barrier
adjacent the opening and each cover may be moveable between an initial position in
which the cover is not deployed thereby leaving the respective portion of the
opening accessible, and a deployed position in which the cover closes off the
respective portion of the opening.

Each of the plurality of covers, in the initial position, may extend at least partially
in a vertical direction such that it allows the storage container to pass without
contact while the storage container is being lifted to the opening of the access
barrier, thereby leaving the respective portion of the opening accessible such that
contents of the storage container may be accessed through the portion.

In moving into the deployed position, each cover may be operable such that it
extends into a lifting path of the storage container when being moved to the opening
of the access barrier by the lifting device, so that the storage container urges the
cover into its deployed position. That is, each cover may be operated such that it has
a vertical angle so that it extends at least partially horizontally to be disposed in the
path of a storage container being moved into alignment with the access opening, so
that it is urged by movement of the storage container into its deployed position.

The covers may be arranged as flaps pivotably connected to a perimeter of the
opening of the access barrier, each flap being operated by a respective independent
motor for closing off the respective portion of the opening of the access barrier.

The access barrier may be arranged as a drawer-like device in the housing and the
drawer-like device may be arranged to transition between the loading configuration
and the access configuration.

The drawer-like device may be actuable by the loading mechanism configured to
push the drawer-like device out of the housing.

The drawer-like device may comprise wheels arranged to operate on a secondary
rail provided on the loading mechanism.

The secondary rails may be provided on the moving device adjacent to the rails of
the lifting device.
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The drawer-like device may also be moveable relative to the housing, on a skid
system or sliding arrangement connected to the loading mechanism.

The invention is also directed to a system for picking up a storage container
containing an ordered item stored in a compartment of the storage container and for
delivery of the storage container to a station arranged such that the compartment
containing the ordered item is accessible for a user.

The system is defined by an automated storage and retrieval system comprising a
station for delivery of one or more items stored in a storage container, the system
comprises;
- a storage grid for storing storage containers arranged in stacks,
- a station for providing access to contents in a storage container of an automated
storage and retrieval system, the station comprising:
- an access barrier comprising an opening, and a plurality of covers, wherein
cach cover is arranged to be selectively deployed to close off a respective
portion of the opening and thereby restrict access therethrough;
- a loading mechanism arranged to receive the storage container and move it
to the opening of the access barrier so that contents of the storage container
may be accessed through the opening; and
-a housing which is able to prevent access to the opening of the access
barrier;
wherein the station is arranged to transition between;
- a loading configuration in which access to the opening of the access barrier is
prevented by the housing, and
- an access configuration in which the opening of the access barrier is presented to
thereby enable access to contents of the storage container through the opening; and
wherein the station is configured to deploy the covers to close off predetermined
portions of the opening prior to transition into the access configuration to thereby
restrict or permit access to contents of the storage container through predetermined
portions of the opening.

The system may further comprise a plurality of storage containers, wherein each
storage container comprises a plurality of compartments with an open end, wherein
cach of the open ends is closable by the covers of the access barrier.

Each of the plurality of the storage containers may comprise at least one detachable
compartment-separating wall. Said detachable walls are arranged such that they can
be removed or folded into the bottom of the compartment such that the size of the
compartment of the storage container may be adjusted. Preferably, the open end of
cach of the storage compartments may be closeable by one or more covers of the
access barrier.
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The system may comprise partition walls and/or outside surface walls positioned to
prevent access to the storage grid from outside the station. Thus, contents of the
storage grid may primarily be accessed via the opening of the access barrier station
and may only be accessed via the opening of the access barrier.

The system may comprise a station as described above in relation to any of the
embodiments thereof.

The system may be arranged in connection with a store or a warchouse, where the
storage and retrieval grid are located inside the warchouse or store, and the housing
including the access barrier is located at the outside and available to customers or
users. When an item is ordered by the customer or user, the container handling
vehicle retrieves the storage container containing the ordered item and delivers the
storage container to the loading mechanism which is arranged to receive the storage
container and move it to the opening of the access barrier so that the item in the
storage container may be accessed through the opening. The invention, makes sure
that only the ordered item is available to the customer or user by operating the
deployable covers. So, when the storage contains several items or different items,
only the ordered items will be available to the customer or user. Items which should
not be available for customers or users will be closed-off by the deployable cover.

The system may also be located inside a supermarket or store, to provide automatic
ordering and picking of items from a storage and retrieval grid located adjacent the
supermarket or store.

Embodiments of the invention will now be described by way of example only and
with reference to the enclosed drawings, where:

Fig. 1 shows a storage grid arranged for storing storage containers arranged
in stacks.
Fig. 2 illustrates a station according to the invention where the station is

connected to a storage grid.
Fig. 3 illustrates a station comprising an access barrier and a housing.

Fig. 4 illustrates a housing comprising a top cover arranged to allow or
restrict access to the opening of the access barrier.

Fig. 5 illustrates the top cover of the housing in the access configuration.
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illustrates a station connected to a storage grid and the access barrier
containing a storage container.

illustrates a loading mechanism comprising a lifting device and a
moving device.

illustrates a loading mechanism of the station viewed from the back
side.

illustrates a cross sectional view of the station comprising the access
barrier located inside the housing.

illustrates a storage container delivered to the loading mechanism of
the station.

illustrates the storage container supported by the support device of the
loading mechanism.

illustrates the storage container being moved by the moving device
into the container carrier and housing.

illustrates the lifting device arranged for lifting the storage container
to the opening of the access barrier.

illustrates a storage container located in the access barrier and the
covers of the opening of the access barrier in an undeployed position.

illustrates the covers of the access barrier operated in the deployed
position.

illustrates a storage container comprising detachable compartment
separating walls.

illustrates a storage container with eight compartments.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

In the following, embodiments of the invention will be discussed in more detail

with reference to the appended drawings. It should be understood, however, that the

drawings are not intended to limit the invention to the subject-matter depicted in the

drawings. Furthermore, even if some of the features are described in relation to the

system only, it is apparent that they are valid for the station and related methods as

well, and vice versa. Hence, any features described in relation to the station only,

and/or related methods, are also valid for the system.
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With reference to Fig. 1 the storage grid 104 of each storage structure 1 constitutes
a framework 100 of in total 143 grid columns, where the width and length of the
framework corresponds to the width and length of 13 and 11 grid columns,
respectively. The top layer of the framework 100 is a rail system 108 on which a
plurality of container handling vehicles 200 are operated.

The framework 100 of the storage system 1 is constructed in accordance with the
prior art framework 100 described above, i.e. a plurality of upright members 102
and a plurality of horizontal members 103 which are supported by the upright
members 102, wherein the horizontal members 103 include a container handling
vehicle rail system 108 of parallel rails 110,111 in the X direction and the Y
direction, respectively, arranged across the top of storage columns 105. The
horizontal area of a single grid cell 122, i.c. along the X and Y directions, may be
defined by the distance between adjacent rails 110 and 111, respectively. In Fig. 1,
such a grid cell 122 is marked on the rail system 108 by thick lines. The rail system
108 may also be a double track system (not shown), thus allowing a container
handling vehicle 200 having a footprint generally corresponding to the lateral area
defined by a grid column 112 to travel along a row of grid columns even if another
container handling vehicle 200 is positioned above a grid column neighboring that
row. In the double track rail system, the grid cell 122 being sized between the mid-
pints of the double tracks.

The container handling vehicle rail system 108 allows the container handling
vehicles 200 to move horizontally between different grid locations, where each grid
location is associated with a grid cell 122.

In Fig.1 the storage grid 104 is shown with a height of eight cells. It is understood,
however, that the storage grid 104 can in principle be of any size. In particular it is
understood that storage grid 104 can be considerably wider and/or longer than
disclosed in Fig. 1. For example, the grid 104 may have a horizontal extent of more
than 700x700 grid cells 122. Also, the grid 104 can be considerably deeper than
disclosed in Fig. 1. For example, the storage grid 104 may be more than twelve grid
cells deep.

Figure 2 shows a section of a storage grid 104 comprising a picking and/or supply
station comprising an access barrier 33 in the form of a drawer-like device. The
drawer-like device 33, in a loading configuration, is completely contained in a
housing 30. The housing 30 is able to prevent access to the opening 35 of the access
barrier 33.
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The access barrier 33 is adapted to receive a storage container 106 comprising at
least one storage compartment 51 for temporarily storing a product/item to be
picked from or supplied to the storage grid 104.

The access barrier 33 comprises an opening 35, and a plurality of covers 31,
wherein each cover 31 is arranged to be selectively deployed to close off a
respective portion of the opening 35, and thereby restrict access therethrough.

Each of the plurality of covers 31 is pivotably connected to the access barrier 33
adjacent the opening 35, and each cover 31 is moveable between an initial position
in which the cover 31 is not deployed thereby leaving the respective portion of the
opening 35 accessible, and a deployed position in which the cover 31 closes off the
respective portion of the opening 35.

The station is arranged to transition between;

- a loading configuration in which access to the opening 35 of the access barrier 33
is prevented by the housing 30, and

- an access configuration in which the opening 35 of the access barrier 33 is
presented to thereby enable access to contents of the storage container 106 through
the opening 35.

The station is configured to deploy the covers 31 to close off predetermined
portions of the opening 35 prior to transition into the access configuration to
thereby restrict or permit access to contents of the storage container 106 through
predetermined portions of the opening 35.

The storage container may comprise a plurality of compartments and the number of
covers may correspond to the number of compartments in the storage container 106.
Figure 2 and 3 shows six covers selectively deployed to close off a respective
portion of the opening 35 and thereby restrict access to the respective
compartment(s) of the storage container 106. Two of the covers 31 in figure 2 and 3
are not deployed, thereby leaving their respective compartment(s) open.

It is further shown in figure 2, that the storage grid 104 comprises a wall surface,
comprising wall structure elements 39. The wall structure elements 39 may cover a
front part of the storage grid from bottom to top (i.c. from the floor to top of the
storage grid structure). The purpose of the wall structure elements 39 may be to
prevent personal injuries, to reduce noise, to prevent dust etc. If the wall structure
elements are faced towards the outside of a building, the purpose of the wall
structure elements 39 may also be to protect the grid structure from theft, vandalism
etc., to protect the storage grid structure from weather conditions (rain, snow, wind
etc.) etc. The housing 30 and the access barrier 33 may be integrated into the
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storage grid 104 or it may be connected to the storage grid 104 (as shown in figures
2 and 3).

The system of the present invention is configured to transport a storage container
106, stored in the storage grid 104, to the access barrier 33 and/or to transport the
storage container 106 from the access barrier 33 to the storage grid 104.

In operation, when retrieving a product/item from the storage container 106, a user
may identify himself by using a user interface 52, for example by means of an
access code (the user interface comprising a touch screen, a keyboard, a bar code
reader, a QR code reader etc.) or by means of e.g. a credit card (the user interface
comprising a card reader), or a smart phone (the user interface comprising an NFC
(near field communication) unit) etc.

When identified, a storage control and communication system (not shown) instructs
a container handling vehicle 200 to retrieve the storage container 106 containing the
pre-ordered product/item and transports the container 106 to the drawer- like device
33. Said storage control and communication system operates the respective cover 31
such that only the compartment containing the pre-ordered item will be open when
the storage container 106 is delivered to the opening of the access barrier 33.
Thereafter, the drawer-like device 33 is brought from the loading configuration, in
which access to the compartment is prevented by the housing 30, to the access
configuration in which the compartment is presented to thereby enable access to
contents of the storage container 106.

The user may also make a selection and/or purchase an item at the user interface 52,
such that the automated storage and retrieval system comprising the station might
be operated like big vending machine.

The user may open the drawer-like device 33 by using a handle (not shown)
provided on the drawer-like device 33 or the drawer-like device 33 may be
automatically operated by an electric or hydraulic push/pull-mechanism (not shown)
for the movement of the drawer 33.

When the drawer-like device 33 is closed after opening, a signal may be sent to the
above-mentioned storage control and communication system, the signal indicating
that the product/item has been picked up. The system may then send a vehicle 200
for retrieving the storage container 106 from the station and storing it into the
storage grid 104 again.

Figure 4 and 5 shows another embodiment of the station where the housing 30 is
arranged as a top cover 36 connected to the access barrier 33, adjacent to the
opening 35 of the access barrier 35.
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The access barrier 33 comprises a cabinet with an opening 35, and a plurality of
covers 31, wherein each cover 31 is arranged to be selectively deployed to close off
a respective portion of the opening 35, and thereby restrict access therethrough.

Each of the plurality of covers 31 is pivotably connected to the access barrier 33
adjacent the opening 35, and each cover 31 is moveable between an initial position
in which the cover 31 is not deployed thereby leaving the respective portion of the
opening 35 accessible, and a deployed position in which the cover 31 closes off the
respective portion of the opening 35.

The station is arranged to transition between;

- a loading configuration in which access to the opening 35 of the access barrier 33
is prevented by the housing 30, and

- an access configuration in which the opening 35 of the access barrier 33 is
presented to thereby enable access to contents of the storage container 106 through
the opening 35.

The station is configured to deploy the covers 31 to close off predetermined
portions of the opening 35 prior to transition into the access configuration to
thereby restrict or permit access to contents of the storage container 106 through
predetermined portions of the opening 35.

In the access configuration, the top cover 36 of the housing 30 may be lifted such
that access to contents of the storage container 106 through predetermined portions
of the opening 35 is permitted. The opening of the top cover 36 may be arranged to
be opened manually by a handle or automatically by a motor. In figure, 4 and 5 the
top cover 36 as transparent, in order to see the storage compartment 51 situated
below the top cover 36. It is obvious that different materials can be used having
different properties, such as; transparent or not, for the top cover 36.

The top cover 36 may comprise a locking device adapted to lock the top cover 36
such that the top cover 36 cannot be lifted and/or opened when the station 10 is in
the loading configuration and unlock the top cover 36 such that the top cover 36 can
be lifted and/or opened when the station 10 is in the access configuration.

I embodiments, the housing 30 may also be arranged as a cabinet for housing the
access barrier 33. The access barrier 33 may be arranged as a smaller cabinet or a
frame structure.

Figure 6 shows the access barrier 33 as a frame structure without side walls. The
storage container 106 is lifted to opening 35 of the access barrier 33. The figure also
shows two covers 31 in an initial position in which the covers 31 are not deployed
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thereby leaving the respective portion of the opening 35 accessible. Each of the
covers 31 is operated by a respective independent motor 32.

As shown in figure 7 the station comprises a loading mechanism 40. The loading
mechanism 40 is arranged to receive the storage container 106 from a delivery
column of a storage grid 104 and move it to the opening 35 of the access barrier 33
so that contents of the storage container 106 may be accessed through the opening
35.

The loading mechanism 40 comprises a lifting device 42 and a moving device 41,
wherein the lifting device 42 is moveably arranged on the moving device 41. The
lifting device may comprise wheels 44 adapted for operating on rails 45 provided as
part of the moving device 41.

The lifting device 42 further comprises a support device 43 arranged for receiving
and supporting a storage container 106. Once a storage container 106 is received
onto the support device 42, the lifting device 42 moves/slides on the moving device
41 into the access barrier 33 and the housing 30, and the storage container further is
lifted to the opening 35 of the access barrier 33.

The moving and lifting operation of the storage container 106 is illustrated in
figures 10-13. A storage container 106 is received from a delivery column 119,120
of an automated storage and retrieval grid 104 onto the support device 43 of the
lifting device 42.

In figure 10, the lifting device is lowering the storage container 106 to a lower
position in which it is ready to be moved into the access barrier 33. The access
barrier 33 is in the loading configuration, in which access to the opening 35 of the
access barrier 33 is prevented by the housing 30. The plurality of covers 31 are in
their initial not-deployed position.

In figure 12, the lifting device 42 moves on a rail system provided as part of the
moving device 41 and moves the storage container 106 into the access barrier 33.
The housing 30 encloses the access barrier 33. In this position, the covers 31 are
individually operated by the motors 32 to selectively deploy to close off a
respective portion of the opening 35 and thereby restrict access therethrough.

In figure 13, the lifting device 42 is lifting the storage container 106 from the lower
position to the opening of the access barrier 33.

Figures 14 and 15 shows the operation of the plurality of covers 31. Each of the
plurality of covers 31 is pivotably connected to the access barrier 33 adjacent the
opening 35, and each cover 31 is moveable between an initial position (in figure 12)
in which the cover 31 is not deployed thereby leaving the respective portion of the
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opening 35 accessible, and a deployed position (in figure 13) in which the cover 31
closes off the respective portion of the opening 35.

In figure 14, in the initial position, the covers 31 extends at least partially in a
vertical direction such that it allows the storage container 106 to pass (when it is
lifted from a lower to an upper position) without contact while the storage container
106 is being lifted to the opening 35 of the access barrier 33, thereby leaving the
respective portion of the opening 35 accessible such that contents of the storage
container 106 may be accessed through the portion.

In figure 15, four covers 31 are operated such that they are in the deployed position.
Thus, the four covers 31 are operable such that they each extend into a lifting path
of the storage container 106 when being moved to the opening 35 of the access
barrier 33 by the lifting device 42, so that the storage container 106 urges the covers
31 into their deployed positions.

The system may further comprise a plurality of storage containers 106, wherein
cach storage container comprises a plurality of compartments 51 with an open end,
wherein each of the open ends is closable by the covers 31 of the access barrier 33.

As shown in figure 16, ecach of the plurality of the storage containers 106 may
comprise at least one detachable compartment-separating wall 49. Said detachable
walls 49 are arranged such that they can be removed or folded into the bottom of the
compartment 51 such that the size of the compartment 51 of the storage container
106 may be adjusted.

Other sectioning of the compartments 51 of the storage container 106 are of course
possible within the scope of the invention.

Preferably, the open end of each of the storage compartments 51 may be closeable
by one or more covers 31 of the access barrier 33.
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Reference numerals:

100
102
103
104
105
106
107
108
110
111
115
119
120
122
140
200

X
Y
P

10
30
31
32
33
35
36
39
40
41
42
43
44
45
46
49
51
52

Framework structure

Upright members of framework structure
Horizontal members of framework structure
Storage grid / three-dimensional grid
Storage column

Storage container

Stack

Rail system

First set of parallel rails in first direction (X)
Second set of parallel rails in second direction (Y)
Grid opening

Delivery column

Delivery column

Grid cell

Delivery system

First container handling vehicle

First direction

Second direction

Horizontal plane of rail system

Station

Housing

Cover of access barrier

Motor for operating the cover
Access Barrier

Opening of the access barrier

Top cover of the housing

Wall structure element

Loading mechanism

Moving device

Lifting device

Support device

Wheels of the lifting device
Rails/ tracks of the moving device
Wheels of the drawer-like device
Compartment separating wall
Compartment in storage container
User interface
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CLAIMS

1. A station (10) for providing access to contents in a storage container (106) of an
automated storage and retrieval system, the station (10) comprising:
- an access barrier (33) comprising an opening (35), and a plurality of covers
(31), wherein each cover (31) is arranged to be selectively deployed to close
off a respective portion of the opening (35) and thereby restrict access
therethrough;
- a loading mechanism (40) arranged to receive the storage container (106)
and move it to the opening (35) of the access barrier (33) so that contents of
the storage container (106) may be accessed through the opening (35); and
-a housing (30) which is able to prevent access to the opening (35) of the
access barrier (33);
wherein the station (10) is arranged to transition between;
- a loading configuration in which access to the opening (35) of the access barrier
(33) is prevented by the housing (30), and
- an access configuration in which the opening (35) of the access barrier (33) is
presented to thereby enable access to contents of the storage container (106)
through the opening (35); and
wherein the station (10) is configured to deploy the covers (31) to close off
predetermined portions of the opening (35) prior to transition into the access
configuration to thereby restrict or permit access to contents of the storage container
(106) through predetermined portions of the opening (35).

2. The station (10) according to claim 1, wherein the loading mechanism (40)
comprises a lifting device (42) arranged to lift the storage container (106) up to the
access barrier (33).

3. The station (10) according to claim 2, wherein each of the plurality of covers (31) is
pivotably connected to the access barrier (33) adjacent the opening (35) and each
cover (31) is moveable between an initial position in which the cover (31) is not
deployed thereby leaving the respective portion of the opening (35) accessible, and
a deployed position in which the cover (31) closes off the respective portion of the
opening (35).

4. The station (10) according to claim 3, wherein the cover (31), in the initial
position extends at least partially in a vertical direction such that it allows the
storage container (106) to pass without contact while the storage container (106) is
being lifted to the opening (35) of the access barrier (33), thereby leaving the
respective portion of the opening (35) accessible such that contents of the storage
container (106) may be accessed through the portion.
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5. The station (10) according to any of claims 2 to 4, wherein the cover (31) is
operable such that it extends into a lifting path of the storage container (106) when
being moved to the opening (35) of the access barrier (33) by the lifting device (42),
so that the storage container (106) urges the cover (31) into its deployed position.

6. The station (10) according to any of claims 2 to 5, wherein the loading
mechanism (40) comprises a moving device (41), wherein the lifting device (42) is
moveably arranged on the moving device (41).

7. The station (10) according to claim 6, wherein the lifting device (42) comprises
wheels (44) adapted to operate on a first rail (45) provided as part of the moving
device (41).

8. The station (10) according to any one of the preceding claims, wherein the least
one cover is a flap (31), each flap (31) being operated by a respective independent
motor.

9. The station (10) according to any one of the preceding claims, wherein the
housing (30) comprises a top cover (36) for closing off the opening (35) of the
access barrier (33), and wherein the top cover (36) comprises a locking device
adapted to lock the top cover (36) such that the top cover (36) cannot be lifted when
the station is in the loading configuration, and unlock the top cover (36) such that
the top cover (36) can be lifted when the station (10) is in the access configuration.

10. The station (10) according to claim 9, wherein the top cover (36) can be lifted
manually or by a motor.

11. The station (10) according to any one of the preceding claims, wherein the
access barrier (33) is arranged as a drawer-like device in the housing (30) and
wherein the drawer-like device is arranged to transition between the loading
configuration and the access configuration.

12. The station (10) according to claim 11, wherein the drawer-like device is
actuable by the loading mechanism (40) configured to push the drawer-like device
out of the housing (30).

13. The station (10) according to claim 11 or 12, wherein drawer-like device
comprises wheels (46) arranged to operate on a second rail provided on the loading
mechanism (40).

14. An automated storage and retrieval system comprising a station for delivery of
one or more items stored in a storage container (106), the system comprising;
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- a storage grid (104) for storing storage containers (106) arranged in stacks (107),
- a station (10) for providing access to contents in a storage container (106) of an
automated storage and retrieval system, the station comprising:
- an access barrier (33) comprising an opening (35), and a plurality of covers
(31), wherein each cover (31) is arranged to be selectively deployed to close
off a respective portion of the opening (35) and thereby restrict access
therethrough;
- a loading mechanism (40) arranged to receive the storage container (106)
and move it to the opening (35) of the access barrier (33) so that contents of
the storage container (106) may be accessed through the opening (35); and
-a housing (30) which is able to prevent access to the opening (35) of the
access barrier (33);
wherein the station (10) is arranged to transition between;
- a loading configuration in which access to the opening (35) of the access barrier
(33) is prevented by the housing (30), and
- an access configuration in which the opening (35) of the access barrier (33) is
presented to thereby enable access to contents of the storage container (106)
through the opening (35); and
wherein the station (10) is configured to deploy the covers (31) to close off
predetermined portions of the opening (35) prior to transition into the access
configuration to thereby restrict or permit access to contents of the storage container
(106) through predetermined portions of the opening (35).

15. The system according to claim 14, wherein the system further comprises a
plurality of storage container (106) wherein each storage container (106) comprises
a plurality of compartments (51) with an open end, wherein each of the open end is
closable by the covers (31) of the access barrier (33).

16. The system according to claim 14 or 15, wherein each of the plurality of the
storage containers (106) comprises at least one detachable compartment-separating
wall (49), such that the size of each of the plurality of compartment (51) can be
adjusted.

17. The system according to any one of claims 14-16, wherein the storage grid (104)
comprises a wall surface, comprising wall structure elements (39).



PCT/EP2019/080164
1/9

WO 2020/094604

111

111

104

106,107

Fig 1



WO 2020/094604 PCT/EP2019/080164
2/9

104

102

Fig 3



PCT/EP2019/080164

WO 2020/094604

3/9

Fig 5



PCT/EP2019/080164
4/9

WO 2020/094604

10

Fig 6

106

== e

B e

e
s

Fig7



WO 2020/094604 PCT/EP2019/080164
5/9

Fig 8 45

106

Fig 9



WO 2020/094604 PCT/EP2019/080164

6/9

104 —1 _ I

'q 119,120

39

30
102/L 31
102~~~ 33
Fig 10
106 41
42
10
/ 119,12;/
52
31
102 =y _~1
33
42

106 43 41
Fig 11



WO 2020/094604 PCT/EP2019/080164
779

AN

119,120

39 10

Fig 12

119,120

102 L~

Fig 13



PCT/EP2019/080164

WO 2020/094604

8/9

102

e

Fig 14

31

30

51

106

33

102

Fig 15



WO 2020/094604 PCT/EP2019/080164

9/9

106

106




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2019/080164

A. CLASSIFICATION OF SUBJECT MATTER

INV. B65G1/04 B65G1/137
ADD.

GO7F5/26

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

B65G GO7/F

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

20 December 2000 (2000-12-20)
claim 1

figures 1-4

paragraph [0001] - paragraph [00

IVAN [IT]) 7 May 2009 (2009-05-0
claim 1

figures 1-8

page 1, line 1 - page 2, line 10

EP 1 061 013 Al (HAENEL & CO [CH])

paragraph [0018] - paragraph [0037]
WO 2009/057166 Al (HEN S R L [IT]; CLO'

page 2, line 25 - page 10, line 20

1,2

16]

1,2,9,10
7)
3

_/__

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

28 January 2020

Date of mailing of the international search report

04/02/2020

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Thibaut, Charles

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2019/080164

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

29 October 2015 (2015-10-29)
figures 10-14

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y WO 2017/211596 Al (AUTOSTORE TECH AS [NO]) 1,8,
14 December 2017 (2017-12-14) 11-17
A claim 1 6,7
figures 1-6
page 1, Tine 1 - page 3, line 32
page 4, line 9 - page 8, line 23
Y WO 03/006345 Al (BELLHEIMER METALLWERK 1,3,8,
GMBH [DE]; EVANS JAMES V [US] ET AL.) 11-17
23 January 2003 (2003-01-23)
A claim 1 4,5
figures 1-6
page 1, line 1 - page 6, line 9
page 6, line 29 - page 14, line 6
Y WO 2015/164264 Al (GRABIT INC [US]) 16

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2019/080164
Patent document Publication Patent family Publication

cited in search report date member(s) date

EP 1061013 Al 20-12-2000 DE 19927248 Al 21-12-2000
EP 1061013 Al 20-12-2000
US 6450598 B1 17-09-2002

WO 2009057166 Al 07-05-2009 AT 528235 T 15-10-2011
EP 2203365 Al 07-07-2010
US 2010204822 Al 12-08-2010
WO 2009057166 Al 07-05-2009

WO 2017211596 Al 14-12-2017  TW 201802009 A 16-01-2018
WO 2017211596 Al 14-12-2017

WO 03006345 Al 23-01-2003 AT 307073 T 15-11-2005
DE 10135084 Al 06-02-2003
DK 1404595 T3 06-02-2006
EP 1404595 Al 07-04-2004
US 2004208731 Al 21-10-2004
WO 03006345 Al 23-01-2003

WO 2015164264 Al 29-10-2015 US 2017036798 Al 09-02-2017
WO 2015164264 Al 29-10-2015

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - wo-search-report
	Page 31 - wo-search-report
	Page 32 - wo-search-report

