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Abstract:

The present invention relates to a storage container assembly (10) comprising a storage container
(20), a holder (30) and a delivery container (40). The holder (30) is telescopically retained within the
storage container (20) and extendable from the opening (200) of the storage container (20). The
holder (30) has a side-access opening (30s0) which is revealed on extension of the holder (30) from
the storage container (20). The delivery container (40) can be guided into and out from the
side-access opening (30s0) of the holder (30). The delivery container (40) can be slidably retained
within the holder (30) for storage within the storage container (20).

CA 03205965 2023-7-21



10

15

20

25

30

CA 03205965 2023-7-21

WO 2022/180025 PCT/EP2022/054384

STORAGE CONTAINER ASSEMBLY

FIELD OF THE INVENTION

The present invention relates to a storage container assembly. The present
invention also relates to an automated storage and retrieval system comprising a
framework structure. The present invention also relates to a method for unloading
of a delivery container from, or for loading of the delivery container into, a storage
container of an automated storage and retrieval system.

BACKGROUND AND PRIOR ART

Fig. 1 discloses a typical prior art automated storage and retrieval system 1 with a
framework structure 100 and Fig. 2 and 3 disclose two different prior art container
handling vehicles 201,301 suitable for operating on such a system 1.

The framework structure 100 comprises upright members 102, horizontal members
103 and a storage volume comprising storage columns 105 arranged in rows
between the upright members 102 and the horizontal members 103. In these storage
columns 105 storage containers 106, also known as bins, are stacked one on top of
one another to form stacks 107. The members 102, 103 may typically be made of
metal, e.g. extruded aluminum profiles.

The framework structure 100 of the automated storage and retrieval system 1
comprises a rail system 108 arranged across the top of framework structure 100, on
which rail system 108 a plurality of container handling vehicles 201,301 are
operated to raise storage containers 106 from, and lower storage containers 106
into, the storage columns 105, and also to transport the storage containers 106
above the storage columns 105. The rail system 108 comprises a first set of parallel
rails 110 arranged to guide movement of the container handling vehicles 201,301 in
a first direction X across the top of the frame structure 100, and a second set of
parallel rails 111 arranged perpendicular to the first set of rails 110 to guide
movement of the container handling vehicles 201,301 in a second direction Y which
is perpendicular to the first direction X. Containers 106 stored in the columns 105
are accessed by the container handling vehicles through access openings 112 in the
rail system 108. The container handling vehicles 201,301 can move laterally above
the storage columns 105, i.e. in a plane which is parallel to the horizontal X-Y
plane.

The upright members 102 of the framework structure 100 may be used to guide the
storage containers during raising of the containers out from and lowering of the
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containers into the columns 105. The stacks 107 of containers 106 are typically self-
supportive.

Each prior art container handling vehicle 201,301 comprises a vehicle body
201a,301a, and first and second sets of wheels 201b,301b,201¢,301¢ which enable
the lateral movement of the container handling vehicles 201,301 in the X direction
and in the Y direction, respectively. In Fig. 2 and 3 two wheels in each set are fully
visible. The first set of wheels 201b,301b is arranged to engage with two adjacent
rails of the first set 110 of rails, and the second set of wheels 201¢,301c¢ is arranged
to engage with two adjacent rails of the second set 111 of rails. At least one of the
sets of wheels 201b,301b,201¢,301¢ can be lifted and lowered, so that the first set
of wheels 201b,301b and/or the second set of wheels 201¢,301¢ can be engaged
with the respective set of rails 110, 111 at any one time.

Each prior art container handling vehicle 201,301 also comprises a lifting device
(not shown) for vertical transportation of storage containers 106, e.g. raising a
storage container 106 from, and lowering a storage container 106 into, a storage
column 105. The lifting device comprises one or more gripping / engaging devices
which are adapted to engage a storage container 106, and which gripping / engaging
devices can be lowered from the vehicle 201,301 so that the position of the gripping
/ engaging devices with respect to the vehicle 201,301 can be adjusted in a third
direction Z which is orthogonal the first direction X and the second direction Y.
Parts of the gripping device of the container handling vehicle 301 are shown in fig.
3 indicated with reference number 304. The gripping device of the container
handling device 201 is located within the vehicle body 201a in Fig. 2.

Conventionally, and also for the purpose of this application, Z=1 identifies the
uppermost layer of storage containers, i.e. the layer immediately below the rail
system 108, Z=2 the second layer below the rail system 108, Z=3 the third layer etc.
In the exemplary prior art disclosed in Fig. 1, Z=8 identifies the lowermost, bottom
layer of storage containers. Similarly, X=1...n and Y=1. .n identifies the position of
each storage column 105 in the horizontal plane. Consequently, as an example, and
using the Cartesian coordinate system X, Y, Z indicated in Fig. 1, the storage
container identified as 106’ in Fig. 1 can be said to occupy storage position X=10,
Y=2, Z=3. The container handling vehicles 201,301 can be said to travel in layer
Z=0, and each storage column 105 can be identified by its X and Y coordinates.

The storage volume of the framework structure 100 has often been referred to as a
grid 104, where the possible storage positions within this grid are referred to as
storage cells. Each storage column may be identified by a position in an X- and Y-
direction, while each storage cell may be identified by a container number in the X-,
Y- and Z-dircction.
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Each prior art container handling vehicle 201,301 comprises a storage compartment
or space for receiving and stowing a storage container 106 when transporting the
storage container 106 across the rail system 108. The storage space may comprise a
cavity arranged centrally within the vehicle body 201a as shown in Fig. 2 and as
described in e.g. WO2015/193278A1, the contents of which are incorporated herein
by reference.

Fig. 3 shows an alternative configuration of a container handling vehicle 301 with a
cantilever construction. Such a vehicle is described in detail in e.g. NO317366, the
contents of which are also incorporated herein by reference.

The central cavity container handling vehicles 201 shown in Fig. 2 may have a
footprint that covers an area with dimensions in the X and Y directions which is
generally equal to the lateral extent of a storage column 105, e.g. as is described in
WO02015/193278A1, the contents of which are incorporated herein by reference.
The term 'lateral' used herein may mean 'horizontal'.

Alternatively, the central cavity container handling vehicles 101 may have a
footprint which is larger than the lateral area defined by a storage column 105, e.g.
as is disclosed in WO2014/090684A1.

The rail system 108 typically comprises rails with grooves in which the wheels of
the vehicles run. Alternatively, the rails may comprise upwardly protruding
elements, where the wheels of the vehicles comprise flanges to prevent derailing.
These grooves and upwardly protruding elements are collectively known as tracks.
Each rail may comprise one track, or each rail may comprise two parallel tracks.

WO02018/146304, the contents of which are incorporated herein by reference,
illustrates a typical configuration of rail system 108 comprising rails and parallel
tracks in both X and Y directions.

In the framework structure 100, a majority of the columns 105 are storage columns
105, i.e. columns 105 where storage containers 106 are stored in stacks 107.
However, some columns 105 may have other purposes. In fig. 1, columns 119 and
120 are such special-purpose columns used by the container handling vehicles
201,301 to drop off and/or pick up storage containers 106 so that they can be
transported to an access station (not shown) where the storage containers 106 can be
accessed from outside of the framework structure 100 or transferred out of or into
the framework structure 100. Within the art, such a location is normally referred to
as a ‘port’ and the column in which the port is located may be referred to as a ‘port
column’ 119,120. The transportation to the access station may be in any direction,
that is horizontal, tilted and/or vertical. For example, the storage containers 106
may be placed in a random or dedicated column 105 within the framework structure
100, then picked up by any container handling vehicle and transported to a port
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column 119,120 for further transportation to an access station. Note that the term
‘tilted” means transportation of storage containers 106 having a general
transportation orientation somewhere between horizontal and vertical.

In fig. 1, the first port column 119 may for example be a dedicated drop-off port
column where the container handling vehicles 201,301 can drop off storage
containers 106 to be transported to an access or a transfer station, and the second
port column 120 may be a dedicated pick-up port column where the container
handling vehicles 201,301 can pick up storage containers 106 that have been
transported from an access or a transfer station.

The access station may typically be a picking or a stocking station where product
items are removed from or positioned into the storage containers 106. In a picking
or a stocking station, the storage containers 106 are normally not removed from the
automated storage and retrieval system 1, but are returned into the framework
structure 100 again once accessed. A port can also be used for transferring storage
containers to another storage facility (e.g. to another framework structure or to
another automated storage and retrieval system), to a transport vehicle (e.g. a train
or a lorry), or to a production facility.

A conveyor system comprising conveyors is normally employed to transport the
storage containers between the port columns 119,120 and the access station.

If the port columns 119,120 and the access station are located at ditferent levels, the
conveyor system may comprise a lift device with a vertical component for
transporting the storage containers 106 vertically between the port column 119,120
and the access station.

The conveyor system may be arranged to transfer storage containers 106 between
different framework structures, e¢.g. as is described in W0O2014/075937A1, the
contents of which are incorporated herein by reference.

When a storage container 106 stored in one of the columns 105 disclosed in Fig. 1 is
to be accessed, one of the container handling vehicles 201,301 is instructed to
retrieve the target storage container 106 from its position and transport it to the
drop-off port column 119. This operation involves moving the container handling
vehicle 201,301 to a location above the storage column 105 in which the target
storage container 106 is positioned, retrieving the storage container 106 from the
storage column 105 using the container handling vehicle’s 201,301 lifting device
(not shown), and transporting the storage container 106 to the drop-off port column
119. If the target storage container 106 1s located deep within a stack 107, 1.e. with
one or a plurality of other storage containers 106 positioned above the target storage
container 1006, the operation also involves temporarily moving the above-positioned
storage containers prior to lifting the target storage container 106 from the storage
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column 105. This step, which is sometimes referred to as “digging” within the art,
may be performed with the same container handling vehicle that is subsequently
used for transporting the target storage container to the drop-off port column 119, or
with one or a plurality of other cooperating container handling vehicles.
Alternatively, or in addition, the automated storage and retrieval system 1 may have
container handling vehicles 201,301 specifically dedicated to the task of
temporarily removing storage containers 106 from a storage column 105. Once the
target storage container 106 has been removed from the storage column 105, the
temporarily removed storage containers 106 can be repositioned into the original
storage column 105. However, the removed storage containers 106 may
alternatively be relocated to other storage columns 105.

When a storage container 106 is to be stored in one of the columns 105, one of the
container handling vehicles 201,301 is instructed to pick up the storage container
106 from the pick-up port column 120 and transport it to a location above the
storage column 105 where it is to be stored. After any storage containers 106
positioned at or above the target position within the stack 107 have been removed,
the container handling vehicle 201,301 positions the storage container 106 at the
desired position. The removed storage containers 106 may then be lowered back
into the storage column 105, or relocated to other storage columns 105.

For monitoring and controlling the automated storage and retrieval system 1, e.g.
monitoring and controlling the location of respective storage containers 106 within
the framework structure 100, the content of each storage container 106; and the
movement of the container handling vehicles 201,301 so that a desired storage
container 106 can be delivered to the desired location at the desired time without
the container handling vehicles 201,301 colliding with each other, the automated
storage and retrieval system 1 comprises a control system 500 which typically is
computerized and which typically comprises a database for keeping track of the
storage containers 106.

NO 344750 describes an unloading arrangement, an unloading station, and a method
of unloading an item from a storage container, comprising: a delivery vehicle; a
storage container carried by the delivery vehicle; and an unloading station for
unloading an item from the storage container while it is being carried by the
delivery vehicle in an automatic storage and retrieval system. The unloading station
comprises an unloading device; and a destination conveyor configured to convey the
item to a target destination, wherein the unloading device is configured to move the
item through a side opening of the storage container to the destination conveyor.
The item may here be a product item or a shipping package in which one or more
product items are packed for shipping.
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One object of the present invention is to provide a storage container assembly with
a storage container in which a delivery container can be stored.

One object of the present invention is to provide an automated storage system in
which such a storage container assembly can be utilized.

CA 03205965 2023-7-21
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SUMMARY OF THE INVENTION

The present invention relates to a storage container assembly comprising:

- a storage container comprising a base and four walls extending up from edges of
the base, thereby defining a top opening of the storage container;

- a delivery container comprising a base and four walls extending up from edges of
the base;

-a holder for the delivery container being telescopically retained within the storage
container and extendable from the opening of the storage container, the holder
having a side-access opening which is revealed on extension of the holder from the
storage container, wherein the delivery container can be guided into and out from
the side-access opening of the holder and wherein the delivery container can be
slidably retained within the holder for storage within the storage container.

In one aspect, the four walls extending up from edges of the base define a top
opening of the delivery container, thereby allowing access to the delivery container
through the top opening of the storage container. However, the delivery container
may also have a closed top, in which case there is no access to the interior of the
delivery container. The closed top may be provided by a lid. The closed top may
also be provided by flaps of the delivery container which are folded over the top
opening and fastened to the delivery container.

In one aspect, the holder comprises a plurality of vertical members coupled to each
other, the vertical members being movably engaged with and guided by vertical
guides of the storage container.

In one aspect, the holder comprises a top frame and a bottom frame, wherein the
plurality of vertical members are coupled to each other and are held in vertical
alignment by means of the top frame and the bottom frame.

In one aspect, the vertical members comprise a number of vertical ribs or posts
spaced apart. In one aspect, the vertical members are arranged pairwise on opposing
sides of the holder. The holder may be considered as a cage. Alternatively, each
vertical member may be connected to the next by means of vertical plate elements,
e.g., formed as part of a panel, either as an alternative to, or in addition to, the top
frame and the bottom frame.

In one aspect, the top frame and the bottom frame are rectangular.

In one aspect, the bottom frame may have a central opening or may be provided as a
panel without openings. The top frame has a central opening for providing access to
contents of the delivery container.

In one aspect, the holder comprises a horizontal guide for guiding the delivery
container into and out from a side-access opening of the holder.
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In one aspect, the horizontal guide is provided by the bottom frame guiding the base
of the delivery container.

In one aspect, the horizontal guide is provided by guiding features provided as part
of the respective vertical members, wherein the guiding features are movably
engaged with corresponding guiding features provided as part of two of the walls of
the delivery container.

The guiding features of the vertical members and the guiding features of the
delivery container may comprise recesses, projections etc. allowing horizontal
movement of the delivery container relative to the holder while preventing relative
vertical movement of the delivery container relative to the holder.

In one aspect, the storage container assembly is configured to be in the following
states:

- an first state in which the delivery container is retained within the holder and in
which the holder is telescopically retained into the storage container;

- a second state in which the delivery container is retained within the holder and in
which the holder, together with the delivery container, is extended telescopically
from the storage container;

- a third state, in which the delivery container has been guided horizontally at least
partially out from the side-access opening in the holder.

Preferably, the delivery container has been moved entirely out from the side-access
opening in the holder and is separated from the holder and the storage container in
the third state.

The holder may be loaded with the same or a different delivery container again,
before the holder is telescopically retained into the storage container. The storage
container assembly is now considered to be in the first state again.

Alternatively, holder may be telescopically retained into the storage container
without any delivery container. The storage container with the holder may now be
used in the same way as the known storage container until there i1s a need to use the
storage container with the holder to receive a delivery container again. In yet an
alternative, the holder may also be removed from the storage container before the
storage container is used as the known storage container. The storage container may
be a prior art storage container. Hence, it is possible to retrofit existing storage
containers with holders and delivery containers.

Accordingly, the storage container assembly achieves flexibility with respect to its
use. The holder occupies little space of the storage container, allowing efficient
storage both when storing product items in the delivery container and when storing
product items directly in the storage container.

SUBSTITUTE SHEET (RULE 26)
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In one aspect, the storage container of the storage container assembly comprises
upper and lower stacking interfaces similar to the known storage containers, thereby
allowing the storage container assembly to be stacked in the same stacks as the
storage containers. It should be noted that the storage container assembly is in its
first state when being stacked.

In one aspect, the storage container of the storage container assembly comprises a
connection interface configured to be connected to a container handling vehicle.
Hence, the storage container assembly can be moved by means of the container
handling vehicles in the same way as the storage containers.

The present invention also relates to an automated storage and retrieval system
comprising a framework structure, wherein the framework structure comprises:

- upright members;

- a storage volume comprising storage columns provided between the upright
members, wherein storage containers are stacked in stacks within the storage
columns;

- a rail system provided on top of the upright members;

- container handing vehicles arranged for movement on the rail system;
characterized in that:

- storage container assemblies according to any one of claims 1 — 7 are stacked in
the stacks and handled in the same way as the storage containers by means of the
container handing vehicles.

In one aspect, the system further comprises a loading and/or unloading station
comprising:

- a first actuator for extending the holder telescopically relative to the storage
container;

- a second actuator for moving the delivery container relative to the holder.

The unloading station may be a station separate from the loading station. Preferably,
the station is an unloading and loading station where both unloading and loading
takes place.

As above, it is possible to retrofit an automated storage and retrieval system with an
loading and/or unloading station in an easy way.

The present invention also relates to a method for unloading of a delivery container
from, or for loading of the delivery container into, a storage container of an
automated storage and retrieval system, wherein the method comprises the
following steps:

- moving the storage container from its storage position to a unloading and/or
loading station;

- extending a holder through a top opening of the storage container;
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- guiding a delivery container into and/or out from a side-access opening of the
holder.

In one aspect, the holder is extending in a vertical direction through the top opening
of the storage container. The delivery container is guided horizontally into or out
from the side-access opening of the holder.

Tt should be noted that the storage container and the delivery container typically are
of the “open-top” type of container, i.e. a container where its content is accessed
through an opening in the top of the container and where its content will fall out
when the container is turned upside down. Hence, the base of the containers will
typically be oriented horizontally or substantially horizontally relative to ground, to
avoid that the content will fall out. The term “horizontal” is here referring to an
orientation of the containers when in normal use. The term “vertical” will refer to
an orientation perpendicular to the horizontal orientation of the containers when in
normal use.

The delivery container may be a container used to transport product items from the
automated storage and retrieval system to a next destination. The next destination
may for example be a grocery which are using standardized delivery containers.
Such delivery containers are also referred to as a tote. Alternatively, the delivery
container may be a container used for vertical farming. In yet an alternative, the
delivery container may also be a packaging container, for example a cardboard box.

BRIEF DESCRIPTION OF THE DRAWINGS

Following drawings are appended to facilitate the understanding of the invention. The
drawings show embodiments of the invention, which will now be described by way of
example only, where:

Fig. 1 is a perspective view of a framework structure of a prior art automated

storage and retrieval system.

Fig. 2 is a perspective view of a prior art container handling vehicle having a

centrally arranged cavity for carrying storage containers therein.

Fig. 3 is a perspective view of a prior art container handling vehicle having a

cantilever for carrying storage containers underneath.

Fig. 4 1s a perspective view of a prior art storage container with internal recesses,
where the internal recesses may be used for internal separation walls, separating the

storage compartment within the container into smaller sub-compartments.

Fig. 5 illustrates a perspective view of a storage container assembly in a first state.
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Fig. 6 illustrates a perspective view of the storage container assembly in a second
state.

Fig. 7 illustrates a perspective view of the storage container assembly in a third
state.

Fig. 8a illustrates a side view of a delivery container.

Fig. 8b illustrates a side view of a rib structure.

Fig. 8c illustrates a side view of a storage container.

Fig. 9a illustrates a side view of the storage container assembly in the first state.
Fig. 9b illustrates a side view of the storage container assembly in the second state.
Fig. 9c illustrates a side view of the storage container assembly in the third state.
Fig. 9d illustrates a side view of the storage container assembly in the fourth state.

Fig. 10a — 10c¢ 1llustrate a loading/unloading station, where actuators are used to
move the assembly between its respective states.

DETAILED DESCRIPTION OF THE INVENTION

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.

The framework structure 100 of the automated storage and retrieval system 1 is
constructed in accordance with the prior art framework structure 100 described
above in connection with Figs. 1-3, i.e. a number of upright members 102 and a
number of horizontal members 103, which are supported by the upright members
102, and further that the framework structure 100 comprises a first, upper rail
system 108 in the X direction and Y direction.

The framework structure 100 further comprises storage compartments in the form of
storage columns 105 provided between the members 102, 103, where storage
containers 106 are stackable in stacks 107 within the storage columns 105.

The framework structure 100 can be of any size. In particular it is understood that
the framework structure can be considerably wider and/or longer and/or deeper than
disclosed in Fig. 1. For example, the framework structure 100 may have a horizontal
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extent of more than 700x700 columns and a storage depth of more than twelve
containers.

Initially, it is referred to fig. 4, showing a prior art storage container 106 comprising
a base 1060a and four walls 106b, 106¢ extending up from edges of the base 106a,
thereby defining a top opening 1060 of the storage container 106. On the inside
surface of the walls 106b, 106¢ internal vertical recesses 106r are made. These
internal vertical recesses may be used for internal separation walls, separating the
storage compartment within the storage container 106 into smaller sub-
compartments.

It is now rcferred to fig. 4, 5 and 6, where a storage containcr assembly 10 is shown.
The storage container assembly 10 comprises three main parts, a storage container
20, a holder 30 and a delivery container 40.

The storage container 20

The storage container 20 comprises a base 20a and four walls 20b, 20c extending up
from edges of the base 20a, thereby defining a top opening 200 of the storage
container 20. The storage container 20 may be a known storage container 106 as
described above and shown in fig. 4. However, the storage container 20 may also be
a storage container 20 different from the know storage container 106.

In the present embodiment, two walls 20b compriscs vertical guides 20r. These
vertical guides are similar to the internal vertical recesses 106r of the known storage
container 106. However, the vertical guides 20r may also have a different shape
than a recess, they may for example protrude from the walls 20b instead of being
shaped as recesses in the interior of the walls 20b.

In an alternative embodiment, there are no recesses or protrusions, and the guiding
function of the vertical guides 20r are provided by the internal surfaces of the walls
20b, 20c.

The storage container 20 comprises upper and lower stacking interfaces SI similar
to the known storage containers 106, thereby allowing the storage container
assembly 10 to be stacked in the same stacks 107 as the storage containers 106. The
configuration of the stacking interface SI is considered known from prior art and
will not be described further in detail.

The storage container 20 comprises a connection interface CI configured to be
connected to a container handling vehicle 201, 301. Hence, the storage container
assembly 10 can be moved by means of the container handling vehicles 201, 301 in
the same way as the storage containers 106. The connection interface CI is
considered known from prior art and will not be described further in detail.
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The delivery container 40

The delivery container 40 comprising a base 40a and four walls 40b, 40c extending
up from edges of the base 40a, thereby defining a top opening 400 of the delivery
container 40. In fig. 7 and fig. 8a, the delivery container 40 is shown to comprise a
guiding feature 40gm provided in the outwardly facing side of the walls 40b of the
delivery container 40.

The holder 30

The holder 30 comprises a plurality of vertical members 30vr coupled to each other
by means of a rectangular bottom frame 30bf and a rectangular top frame 30tf.
Hence, the vertical members 30vr are coupled to each other and are held in vertical
alignment by means of the top frame 30tf and the bottom frame 30bf.

The vertical members 30vr comprises a number of vertical ribs or posts spaced
apart, with their lower ends being coupled to the bottom frame 30bf and their upper
ends being coupled to the top frame 30tf. The vertical members 30vr are arranged
pairwise on opposing sides of the holder 30.

In fig. 7, it can be seen that the holder 30 resembles a cage-like structure.

The top frame 30tfis defined with a top opening 30to indicated as a dashed
rectangle in fig. 6, to allow access to the delivery container from the top. The holder
30 1s further defined with two side-access opening 300, the first one indicated with
a dashed line in fig. 6 (left side-access opening) and the second one indicated in fig.
7 (right side-access opening).

In the present embodiment, the vertical members 30vr are being movably engaged
with and guided by the internal vertical recesses 20r of the storage container 20.
The vertical members 30vr of the holder 30 and/or the storage container 20 may
comprise a stop indicated as 20st and 30st in fig. 9¢, for preventing the holder 30
from being extended entirely out from the storage container 20. Fig. 9 shows the
maximum extension of the holder 30 relative to the storage container 20.

Preferably, the holder 30 can be retrofitted into known storage containers 106.

Operation of the storage container assembly

The operation of the storage container assembly 10 will now be described.

Tt is now referred to fig. 5 and 9a. Here a first state S1 is shown. Here, the delivery
container 40 is retained within the holder 30, and the holder 30 with the delivery
container 40 is retained within the storage container 20.
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It is now referred to fig. 5 and fig. 9b. Here a second state S2 is shown. Here, the
delivery container 40 is retained within the holder 30. As indicated by arrow A in
fig. 9b, the holder 30 together with the delivery container 40 is extended from the
storage container 20. As the outer surface of the holder 30 is here sliding along the
inner surface of the storage container 20, this is referred to as a telescopic extension
of the holder 30 from the storage container 20.

It is now referred to fig. 7 and fig. 9c. Here a third state S3 is shown. As indicated
by arrow B in fig. 9¢, the delivery container 40 has been guided out from the side-
access opening 30so0 in the holder 30. The delivery container 40 is here slidably
moved relative to the holder 30, either by the base 40a being slidingly engaged with
the bottom trame 30bt or by guiding teatures 40gm of the delivery container 40
being slidingly engaged with guiding features 30gm of the vertical members 30vr of
the holder 30.

Consequently, the delivery container 40 may be retrieved from and inserted into the
holder 30 similar to a drawer.

It should be noted that the side-access opening 30so0 is only revealed in when the
holder 30 is extended from the storage container 20, i.e. in the second state S2 and
in the third state S3. In the first state S1, both side-access openings 30so0 are
blocked by the walls 20c¢ of the storage container 20.

As i1s apparent from the drawings, movement in the direction A is a vertical
movement, while movement in the direction B is a horizontal movement.

The holder 30 may be loaded with the same or a different delivery container 40
again, before the holder 30 is telescopically retained into the storage container 20.
The storage container assembly is now considered to be in the first state again.

Alternatively, holder 30 may be telescopically retained into the storage container 20
without any delivery container 40. The storage container 20 with the holder 30 may
now be used in the same way as the known storage container 106 until there is a
need to use the storage container with the holder to receive a delivery container 40
again. In yet an alternative, the holder 30 may also be removed from the storage
container 20 before the storage container is used as the known storage container
106.

Unloading and/or loading station 80

It is now referred to fig. 10a and 10b, where an unloading and/or loading station 80
is shown schematically. The storage container 20, the holder 30 and the delivery
container 40 of the storage container assembly 10 are also shown.
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The unloading and/or loading station 80 comprises a first position 81, which may be
a position 81 on a conveyor or other type or carrier for a storage container 20
allowing the holder to be pulled up or pushed up from the storage container 20. In
this first position, the holder 30 is pulled up or pushed up in the direction A from
the storage container 20 by means of a first actuator 61. The same first actuator 61
may be used to lower the holder 30 into the storage container 20 again. It should be
noted that in order for the holder 30 to be pushed up from the storage container 20,
the base of the storage container 20 may be provided with one or more holes
allowing the actuator 61 to push the holder 30 up.

The unloading and/or loading station 80 comprises a second position 82, which may
be a position on a conveyor or other type or carrier tor receiving the delivery
container 40 from the holder 30. A second actuator 62 is here used to pull
(alternatively push) the delivery container 40 out from the holder 30. The same
actuator 62 may be used to insert a different or the same delivery container 40 into
the holder 30 again.

As an example, the delivery container may be a cardboard box, where flaps of the
cardboard box are temporarily folded sideways in contact with the outer surfaces of
the cardboard box. Here, the delivery container has a top opening, allowing
products to be inserted into the delivery container at ports. When all product items
have been inserted into the delivery container, the delivery container may be
transported to the unloading and/or loading station 80. In the second position 82, the
flaps may be folded up to cover the top opening and the flaps may be secured in this
position, either by tape, by glue, by properties of the flaps (for example a tuck top
type of flap). Alternatively, a lid is fastened to the delivery container. This closing
process may be performed automatically.

The now closed delivery container may now be inserted back into the holder 30 and
further into the storage container, and may be transported into the stacks for storage
or may be transported to a dispatching or shipping location.

It is now referred to fig. 10¢. The unloading and/or loading station 80 here
comprises a third position 83 in addition to the first and second positions 81, 82.
Here, the second actuator 62 is used to push a first delivery container 40 from the
third position P3 into the holder 30 in the direction B. A second delivery container
40 which previously was located in the holder 30 will now be pushed out of the
holder 30 to the second position P2 by the first delivery container 40.

In the preceding description, various aspects of the storage container assembly and
the automated storage and retrieval system have been described with reference to
the illustrative embodiment. For purposes of explanation, specific numbers, systems

and configurations were set forth in order to provide a thorough understanding of
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the system and its workings. However, this description is not intended to be

construed in a limiting sense. Various modifications and variations of the

illustrative embodiment, as well as other embodiments of the system, which are

apparent to persons skilled in the art to which the disclosed subject matter pertains,
5 are deemed to lie within the scope of the present invention.

10
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LIST OF REFERENCE NUMBERS
1 prior art automated storage and retrieval system
10 storage container assembly
20 storage container
5 20 delivery container
20a base
20b, 20c four walls
200 top opening
20t vertical guides
10 30 holder
30bf bottom frame
30gm horizontal guide
30s0 side-access opening
30tf top frame
15 30vr vertical member
30to top opening
40 delivery container
40a base
40b, 40c¢ four walls
20 40gm guiding features
400 top opening
61 first actuator
62 second actuator
80 unloading and/or loading station
25 81 first position
82 second position
83 third position
100 framework structure
102 upright members of framework structure
30 103 horizontal members of framework structure
104 storage grid
105 storage column
106 storage container
106’ particular position of storage container
35 107 stack
108 rail system
110 parallel rails in first direction (x)
111 parallel rail in second direction (y)
112 access opening
40 119 first port column
120 second port column
201 prior art container handling vehicle
201a vehicle body of the container handling vehicle 201
201b drive means / wheel arrangement, first direction (x)
45 201c¢ drive means / wheel arrangement, second direction (y)
301 prior art cantilever container handling vehicle
301a vehicle body of the container handling vehicle 301
301b drive means in first direction (x)

301¢ drive means in second direction (y)

CA 03205965 2023-7-21
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304
500
CIl
S1
S2
S3
SI

gripping device
control system
connection interface
first state

second state

third state

stacking interface
first direction
second direction
third direction
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CLAIMS

1. Storage container assembly (10) comprising:

- a storage container (20) comprising a base (20a) and four walls (20b, 20¢)
extending up from edges of the base (20a), thereby defining a top opening (200) of
the storage container (20);

- a delivery container (40) comprising a base (40a) and four walls (40b, 40c¢)
extending up from edges of the base (40a);

- a holder (30) for the delivery container (40) being telescopically retained within
the storage container (20) and extendable from the opening (200) of the storage
container (20), the holder (30) having a side-access opening (30s0) which is
revealed on extension of the holder (30) from the storage container (20), wherein
the delivery container (40) can be guided into and out from the side-access opening
(30s0) of the holder (30) and wherein the delivery container (40) can be slidably
retained within the holder (30) for storage within the storage container (20).

2. Storage container assembly (10) according to claim 1, wherein the holder (30)
comprises a plurality of vertical members (30vr) coupled to each other, the vertical
members (30vr) being movably engaged with and guided by vertical guides (20r) of
the storage container (20).

3. Storage container assembly (10) according to claim 2, wherein the holder (30)
comprises a top frame (30tf) and a bottom frame (30bf), wherein the plurality of
vertical members (30vr) are coupled to each other and are held in vertical alignment
by means of the top frame (30tf) and the bottom frame (30bf).

4. Storage container assembly (10) according to claim 3, wherein the top frame
(30tf) and the bottom frame (30bf) are rectangular.

5. Storage container assembly (10) according to any one of the above claims,
wherein the holder (30) comprises a horizontal guide (30gm; 30bf) for guiding the
delivery container (40) into and out from a side-access opening (30s0) of the holder

(30).

6. Storage container assembly (10) according to claim 5, wherein the horizontal
guide (30gm; 30bf) is provided by the bottom frame (30bf) guiding the base (40a)
of the delivery container (40).

7. Storage container assembly (10) according to claim 5 or 6, wherein the horizontal
guide (30gm; 30bf) is provided by guiding features (30gm) provided as part of the
respective vertical members (30vr), wherein the guiding features (30gm) are
movably engaged with corresponding guiding features (40gm) provided as part of
two of the walls (40b) of the delivery container (40).
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8. Storage container assembly (10) according to any one of the above claims,
wherein the storage container assembly (10) is configured to be in the following
states:

- an first state (S1) in which the delivery container (40) is retained within the holder
(30) and in which the holder (30) is telescopically retained into the storage
container (20);

- a second state (S2) in which the delivery container (40) is retained within the
holder (30) and in which the holder (30), together with the delivery container (40),
is extended telescopically from the storage container (20);

- a third state (S3), in which the delivery container (40) has been guided
horizontally at least partially out from the side-access opening (30s0) in the holder

(30).

9. Automated storage and retrieval system (1) comprising a framework structure
(100), wherein the framework structure (100) comprises:

- upright members (102);

- a storage volume comprising storage columns (105) provided between the upright
members (102), wherein storage containers (106) are stacked in stacks (107) within
the storage columns (105);

- arail system (108) provided on top of the upright members (102);

- container handing vehicles (201, 203) arranged for movement on the rail system
(108);

characterized in that:

- storage container assemblies (10) according to any one of claims 1 — 7 are stacked
in the stacks (107) and handled in the same way as the storage containers (106) by
means of the container handing vehicles (201, 203).

10. Automated storage and retrieval system (1) according to claim 9, wherein the
system (1) further comprises a loading and/or unloading station (80) comprising:

- a first actuator (61) for extending the holder (30) telescopically relative to the
storage container (20);

- a second actuator (62) for moving the delivery container (40) relative to the holder

(30).

11. Method for unloading of a delivery container (40) from, or for loading of the
delivery container (40) into, a storage container (40) of an automated storage and
retrieval system (1), wherein the method comprises the following steps:

- moving the storage container (40) from its storage position to a unloading and/or
loading station (80);

- extending a holder (30) through a top opening (200) of the storage container (20);
- guiding a delivery container (40) into and/or out trom a side-access opening
(30s0) of the holder (30).
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