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57 Abstract

A container handling vehicle with a cantilever (202)
operating on an automated storage and retrieval system that
comprises a framework structure (100) forming a three-
dimensional storage grid structure (104) for storing storage
containers (108) for storing items, where the grid structure
(104) forms vertical storage columns (105) each having a
horizontal area defined by the size of an access opening
(112) of the vertical storage columns (105) and where the
framework structure comprises a rail system (108) of rails ~ :
which are arranged on the vertical storage columns (105), %
the rails of the rail system extending in an X-direction and a
Y-direction to define a grid and to define a perimeter of each
access opening (112) on top of each storage column (105),
the rail system (108) providing available routes for container
handling vehicles (201) handling and transferring the storage
containers (106) to and from the storage columns (105),
each rail has a first track and a parallel second track
allowing two container handling vehicles to pass each other
using the same rail, each vehicle (201) communicating with
a central computer system controlling the operation, and the
at least one container handling vehicle (201) has a container
lifting platform (305) arranged on a cantilever side of the
vehicle with a set of grippers for handling the storage
containers (106), wherein the wheels on a cantilever side
(202) of the container handling vehicle (201), used for
manoeuvring the container handling vehicle in the Y-
direction (302), are positioned or are positionable with
respect to the container handling vehicle to allow the wheels
to use an outer track (304) of a rail in the Y-direction to
manoeuvre the container handling vehicle (201) when the
wheels on an opposite side of the container handling vehicle
are using an inner track of an adjacent rail in the Ydirection.
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FIELD OF THE INVENTION

The present invention relates to an automated storage and retrieval system for storage
and retrieval of containers, in particular to a system and method for improving the
stability of a container handling vehicle with a cantilever.

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 aluminium 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
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¢c which enable
the lateral movement of the container handling vehicles 201,301 in the X direction
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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¢,301¢ 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¢,301c¢ 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 301a 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-direction.

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.
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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
WO2015/193278A1, 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.

WO02018146304, 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
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
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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 different 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 is located deep within a stack 107, i.e. with
one or a plurality of other storage containers 106 positioned above the target storage
container 106, the operation also involves temporarily moving the above-positioned
storage containers prior to lifting the target storage container 106 from the storage
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
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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.

There is a problem with the robots using the cantilever solution. The problem is that
there is an instability in the robot particularly when the container handling vehicle
is carrying a container. This instability is due to the cantilever solution placing the
weight of the cantilever part of the robot and the container in relation to the
placement of the wheels. The centre of gravity of the cantilever and the container is
outside the base of the set of wheels. This makes the solution unstable and
especially if the container is heavy.

SUMMARY OF THE INVENTION

The present invention is set forth and characterized in the independent claims, while
the dependent claims describe other characteristics of the invention.

In one aspect, the invention is related to a container handling vehicle with a
cantilever solution operating on an automated storage and retrieval system
comprising a framework structure forming a three-dimensional storage grid
structure for storing storage containers for storing items, where the grid structure
forms vertical storage columns each having a horizontal area defined by the size of
an access opening of the vertical storage columns and where a rail system is
arranged on the framework structure, rails of the rail system extending in an X-
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direction and a Y-direction to define a grid and to define a perimeter of each access
opening on top of each storage column, the rail system providing available routes
for container handling vehicles handling and transferring the storage containers to
and from the storage columns, each rail has a first track and a parallel second track
allowing two container handling vehicles to pass each other using the same rail,
each vehicle communicating with a central computer system controlling the
operation, and the at least one container handling vehicle has a container handling
platform with a set of grippers for handling the storage containers, wherein the
wheels on a cantilever side of the container handling vehicle, used for manoeuvring
the container handling vehicle in the Y-direction, are positioned or are positionable
with respect to the container handling vehicle to allow them to use a second track of
a rail in the Y-direction to manoeuvre the container handling vehicle when the
wheels on an opposite side of the container handling vehicle are using a first track
of an adjacent rail in the Y-direction.

wherein the wheels on the cantilever side of the container handling vehicle are
positioned with respect to the container handling vehicle to provide an extension of
a wheelbase of the container handling vehicle in the X-direction.

wherein the extension of the wheelbase through the positioning of the wheels on the
cantilever side of the container handling vehicle that are used for manoeuvring the
container handling vehicle in a Y-direction is a permanent extension.

wherein wheels adjacent to the cantilever side of the container handling vehicle that
are used for manoeuvring the container handling vehicle in a X-direction are
displaceable in the X-direction to provide an extension of a wheelbase in the X-
direction for the wheels arranged perpendicular to the cantilever side.

wherein the wheels adjacent to the cantilever side of the container handling vehicle
that are used for manoeuvring the container handling vehicle in a X-direction are
permanently displaced in the X-direction to provide an extension of a wheelbase in
the X-direction for the wheels arranged perpendicular to the cantilever side. The
extension of the wheelbase is controlled by an electric actuator.

wherein the wheels on the cantilever side of the container handling vehicle that are
used for manoeuvring the container handling vehicle in a Y-direction are positioned
in an extended wheelbase position while the container handling vehicle is set to
manoeuvre in a X-direction.

wherein the wheels on the cantilever side of the container handling vehicle that are
used for manoeuvring the container handling vehicle in a Y-direction are provided
with a double set of wheels on each axel.
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wherein each double set of wheels has one wheel in each of the first and second
track of the rail.

wherein the extension of the wheelbase is controlled according to a weight of the
container attached to the lifting platform of the container handling vehicle.

wherein the extension of the wheelbase is controlled by the central computer
system.

In a second aspect, the invention concerns a method where a container handling
vehicle with a cantilever operating on an automated storage and retrieval system
comprising a framework structure forming a three-dimensional storage grid structure
for storing storage containers for storing items, where the grid structure forms vertical
storage columns each having same horizontal area defined by the size of an access
opening of the vertical storage columns and where a rail system is arranged on the
framework structure, rails of the rail system extending in an X-direction and a Y-
direction to define a grid and to define a perimeter of each access opening on top of
each storage column, the rail system providing available routes for container handling
vehicles handling and transferring the storage containers to and from the storage
columns, each rail has a first track and a parallel second track allowing two container
handling vehicles to pass each other using the same rail, each vehicle comprising a
vehicle controller communicating with a central computer system controlling the
operation, and the at least one container handling vehicle has a container handling
platform with a set of grippers for handling the storage containers, wherein the wheels
on a cantilever side of the container handling vehicle that are used for manoeuvring
the container handling vehicle in the Y-direction are positionable with respect to the
container handling vehicle to allow them to use a second track of a rail in the Y-
direction to manoeuvre the container handling vehicle when the wheels on an opposite
side of the container handling vehicle are using a first track of an adjacent rail in the
Y-direction.

wherein the method comprises the following steps: lowering wheels used for
manoeuvring the container handling vehicle in a X-direction, lifting the container
handling vehicle so the wheels used for manoeuvring the container handling vehicle
in a Y-direction are lifted from a first track of the rails, repositioning the wheels on
a cantilever side of the container handling vehicle that are used for manoeuvring the
container handling vehicle in a Y-direction, raising the wheels adjacent the
cantilever side of the container handling vehicle that are used for manoeuvring the
container handling vehicle in a X-direction.
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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

cantilever for carrying storage containers underneath.
Fig. 3 is a perspective drawing of a container handling vehicle with a cantilever.

Fig. 4 is a perspective drawing of an embodiment of the present invention showing
the container handling vehicle positioned on the storage and retrieval system and

wherein the directions X and Y is indicated.

Fig. 5 is a perspective drawing of an embodiment of the present invention indicating

the wheels effected by the invention.

Fig. 6 is a perspective drawing where the wheels for manoeuvring the container
handling vehicle in a Y-direction on the cantilever side of the container handling

vehicle is extended in the X-direction.

Fig. 7 is a perspective drawing where the wheels for manoeuvring the container
handling vehicle in a Y-direction on the cantilever side of the container handling

vehicle is extended in the X-direction.

Fig. 8 is a close-up perspective drawing of the extended wheels.
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, i.e. a number of upright members 102 and a number of
horizontal members 103, which are supported by the upright members 102, and
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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
extent of more than 700x700 columns and a storage depth of more than twelve
containers.

Fig. 2 is a perspective view of a prior art container handling vehicle having a
cantilever for carrying storage containers underneath.

Each container handling vehicle with a cantilever is comprised of a main body and a
cantilever with one part attached to the top of the main body and one part extending
out from the main body comprising a lifting platform for handling the containers.
There are four sets of wheels on the container handling vehicle. All the wheels are
attached to the main body of the container handling vehicle. There are two front
wheels and two back wheels in the X-direction and there are two front wheels and
two back wheels in the Y-direction. The side of the container handling vehicle
where the cantilever is protruding out is to be considered as the front of the vehicle.

Fig. 3 is a perspective drawing of a container handling vehicle with a cantilever. In
this solution the lifting platform 305 is raised all the way to the top. The drawing
show a container handling vehicle with a cantilever parked over a column in the
storage and retrieval system. As shown in the drawing the container handling vehicle
takes up more space than one column. The main body is situated over a neighbouring
column of the column where the lifting platform is working. Further it can be seen
how the wheels of the robot are placed in the tracks closest to the main body of the
container handling vehicle. The first wheel in the X-direction on each side of the
container handling vehicle is an extendable wheel 301. These extendable wheels 301
can be extended towards the cantilever portion of the container handling vehicle. The
extendable wheels are extended along the same set of tracks that they are originally
in. By extending these wheels the centre of mass is shifted towards the cantilever.
This ensures a more stable container handling vehicle during transportation of heavy

containers.

Fig. 4 and 5 are perspective drawings of an embodiment of the present invention

showing the container handling vehicle positioned on the storage and retrieval system
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and wherein the X- and Y-directions is indicated. The first set of wheels in the Y-
direction 302 is positioned in the inner tracks. In this drawing both the wheels in the
X-direction and in the Y-direction are displayed lowered down and positioned in the
inner tracks. The wheels in the Y-direction can be raised and lowered in order to
enable the container handling vehicle to switch between direction of movement.
When the container handling vehicle is to shift from movement in on direction to
another, the Y-direction is lowered all the way down pushing the container handling
vehicle up so both sets of wheels in the X-direction are above the tracks of the storage

and retrieval system.

Both front wheels in the X-direction 301 can be extended forward in order to ensure
better stability when the container handling vehicle is carrying a container. The drive
medium of these wheels can be a splined shaft engaging with a belt or a chain

transferring torque from the splined shaft to the wheels.

Fig. 6, 7 and 8 are perspective drawings where the first set of wheels for manoeuvring
the container handling vehicle in a Y-direction 302, is extended so that they are
positioned in the outer tracks 304 furthest from the main body of the container

handling vehicle.

As shown the front wheels for manoeuvring in the Y-direction is engaging with the
outer tracks while the back wheels for manoeuvring in the Y-direction is engaging
with the inner tracks. This ensures that two container handling vehicles can pass each

other using the same rail while still ensuring good stability while carrying a container.

In a preferred embodiment of the present invention the extension of the wheels 302

can be permanent wherein they will always engage with the outer tracks.

In an alternative embodiment of the present invention the wheels 302 can be extended
or contracted using e.g. an electric motor driving a rack and pinion system for
extending the wheels 302 when needed. This allows the wheels 302 to use both the

inner and the outer tracks when necessary.

In yet another solution there can be a double set of wheels 302 so that they engage
with both the inner 303 and the outer 304 tracks at the same time. This gives a higher
stability and better distribution of load, but it also results in more friction during

manoeuvring.

In the preceding description, various aspects of the delivery vehicle and the

automated storage and retrieval system according to the invention have been
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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 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, are deemed to lie within the scope of the present invention.
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LIST OF REFERENCE NUMBERS

Prior art (figs 1-4):

100
102
103
104
105
106
106’
107
108
110
110a
110b
111
I11a
111b
112
119
120
201
201a
201b
201c¢
202
301
302
303
304
500

N~ e

Prior art automated storage and retrieval system
Framework structure

Upright members of framework structure
Horizontal members of framework structure
Storage grid

Storage column

Storage container

Particular position of storage container
Stack

Rail system

Parallel rails in first direction (X)

First rail in first direction (X)

Second rail in first direction (X)

Parallel rail in second direction (})

First rail of second direction (Y)

Second rail of second direction (Y)

Access opening

First port column

Second port column

Prior art cantilever storage container vehicle

Vehicle body of the storage container vehicle 301

Drive means in first direction (X)
Drive means in second direction (T)
Cantilever

Extendable wheels for manoeuvring in X-direction

Front wheels for manoeuvring in Y-direction
Inner tracks

Outer tracks.

Control system

First direction

Second direction

Third direction
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CLAIMS

A container handling vehicle with a cantilever (202) solution operating on an
automated storage and retrieval system comprising a framework structure
(100) forming a three-dimensional storage grid structure (104) for storing
storage containers (106) for storing items, where the grid structure (104)
forms vertical storage columns (105) each having a horizontal area defined
by the size of an access opening (112) of the vertical storage columns (105)
and where a rail system (108) is arranged on the framework structure (100),
rails of the rail system extending in an X-direction and a Y-direction to
define a grid and to define a perimeter of each access opening (112) on top
of each storage column (105), the rail system (108) providing available
routes for container handling vehicles (201) handling and transferring the
storage containers (106) to and from the storage columns (105), each rail has
a first track and a parallel second track allowing two container handling
vehicles to pass each other using the same rail, each vehicle (201)
communicating with a central computer system controlling the operation,
and the at least one container handling vehicle (201) has a container handling
platform (500) with a set of grippers for handling the storage containers
(106),characterized 1n thatthe wheels on a cantilever side
(202) of the container handling vehicle (201), used for manoeuvring the
container handling vehicle in the Y-direction (302), are positioned or are
positionable with respect to the container handling vehicle to allow them to
use an outer track (304) of a rail in the Y-direction to manoeuvre the
container handling vehicle (201) when the wheels on an opposite side of the
container handling vehicle are using an inner track of an adjacent rail in the
Y-direction.

A container handling vehicle according to claim 1, wherein the wheels on the
cantilever side of the container handling vehicle (201) are positioned with
respect to the container handling vehicle to provide an extension of a
wheelbase of the container handling vehicle in the X-direction.

A container handling vehicle according to claim 2 wherein the extension of
the wheelbase through the positioning of the wheels on the cantilever side of
the container handling vehicle (201) that are used for manoeuvring the
container handling vehicle in a Y-direction (302) is a permanent extension.

A container handling vehicle according to claim 1, 2 or 3, wherein wheels
adjacent to the cantilever side of the container handling vehicle (201) that
are used for manoeuvring the container handling vehicle (201) in a X-
direction (301) are displaceable in the X-direction to provide an extension of
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a wheelbase in the X-direction for the wheels arranged perpendicular to the
cantilever side.

A container handling vehicle according to claim 1, 2 or 3, wherein the
wheels adjacent to the cantilever side of the container handling vehicle (201)
that are used for manoeuvring the container handling vehicle in a X-direction
(301) are permanently displaced in the X-direction to provide an extension of
a wheelbase in the X-direction for the wheels arranged perpendicular to the
cantilever side.

A container handling vehicle according to claim 2 or 4, wherein the
extension of the wheelbase is controlled by an electric actuator.

A container handling vehicle according to any of the preceding claims,
wherein the wheels on the cantilever side of the container handling vehicle
(201) that are used for manoeuvring the container handling vehicle in a Y-
direction (302) are positioned in an extended wheelbase position while the
container handling vehicle is set to manoeuvre in a X-direction.

A container handling vehicle according to claim 1, wherein the wheels on the
cantilever side of the container handling vehicle (201) that are used for
manoeuvring the container handling vehicle in a Y-direction (302) are
provided with a double set of wheels on each axel.

A container handling vehicle according to claim 8, wherein each double set
of wheels has one wheel in each of the first and second track (303, 304) of
the rail.

A container handling vehicle according to claim 6, wherein the extension of
the wheelbase is controlled according to a weight of the container attached to
the lifting platform (305) of the container handling vehicle (201).

A container handling vehicle according to claim 10, wherein the extension of
the wheelbase is controlled by the central computer system.

A method where a container handling vehicle with a cantilever operating on
an automated storage and retrieval system comprising a framework structure
(100) forming a three-dimensional storage grid structure (104) for storing
storage containers (106) for storing items, where the grid structure (104)
forms vertical storage columns (105) each having same horizontal area
defined by the size of an access opening (112) of the vertical storage
columns (105) and where a rail system (108) is arranged on the framework
structure (100), rails of the rail system extending in an X-direction and a Y-
direction to define a grid and to define a perimeter of each access opening
(112) on top of each storage column (105), the rail system (108) providing



10

15

20

25

30

13.

346381

15

available routes for container handling vehicles (201) handling and
transferring the storage containers (106) to and from the storage columns
(105), each rail has a first track and a parallel second track allowing two
container handling vehicles to pass each other using the same rail, each
vehicle (201) comprising a vehicle controller (230) communicating with a
central computer system controlling the operation, and the at least one
container handling vehicle (201) has a container handling platform (500)
with a set of grippers for handling the storage containers (106), wherein the
wheels on a cantilever side of the container handling vehicle (201) that are
used for manoeuvring the container handling vehicle in the Y-direction (302)
are positionable with respect to the container handling vehicle to allow them
to use a second track (304) of a rail in the Y-direction to manoeuvre the
container handling vehicle (201) when the wheels on an opposite side of the
container handling vehicle are using a first track of an adjacent rail in the Y-
direction.

A method according to claim 12 wherein the method comprises the following
steps:

- lowering wheels used for manoeuvring the container handling vehicle
in a X-direction (301),

- lifting the container handling vehicle (201) so the wheels used for
manoeuvring the container handling vehicle (201) in a Y-direction
(302) are lifted from a first track (303) of the rails,

- repositioning the wheels on a cantilever side (302) of the container
handling vehicle (201) that are used for manoeuvring the container
handling vehicle in a Y-direction,

- raising the wheels adjacent the cantilever side of the container
handling vehicle (201) that are used for manoeuvring the container
handling vehicle in a X-direction (304).
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KRAV

1. Kassehandteringskjgretgy med en cantileverlgsning (202) som opererer pa et
automatisk lagrings- og gjenhentingssystem omfattende en rammestruktur (100)
som danner en tredimensjonal lagerstruktur (104) for lagring av lagringskasser
(106) for lagring av gjenstander, hvor rutenettet (104) danner vertikale
lagringssgyler (105) som hver har et horisontalt omrade definert av stgrrelsen pa
en apning (112) til de vertikale lagringssgylene (105) og hvor et skinnesystem
(108) er anordnet pa rammestruktur (100), skinner i skinnesystemet som strekker
seg i en X-retning og en Y-retning for a definere et rutenett og for a definere en
omkrets av hver tilgangsapning (112) pa toppen av hver lagringssgyle (105),
skinnesystemet (108) som tilbyr tilgjengelige ruter for
kassehandteringskjgretgyer (201) som handterer og overfgrer lagringskasse (106)
til og fra lagringssgylene (105), har hver skinne et fgrste spor og et parallelt
andre spor som tillater to kassehandteringskjgretgyer a passere hverandre ved a
bruke samme skinne, hvert kjgretgy (201) kommuniserer med et sentralt
datasystem som styrer operasjonen, og den minst ene kassehandteringskjgretgyet
(201) har en kassehandteringsplattform (500) med et sett med gripere for
handtering av lagringskasser (106), k arakterisert ved athjulenepa
en cantileversiden (202) pa kassehandteringskjgretgyet (201), som brukes til a
mangvrere kassehandteringskjgretgyet i Y-retningen (302), er plassert eller er
posisjonerbare mht. kassehandteringskjgretgyet slik at de kan bruke et ytre spor
(304) pa en skinne i Y-retningen for a mangvrere kassehandteringskjgretgyet
(201) nar hjulene pa en motsatt side av kassehandteringskjgretgyet bruker et
indre spor av en tilstgtende skinne i Y-retningen.

2. Kassehandteringskjgretgy ifglge krav 1, hvor hjulene pa cantileversiden av
kassehandteringskjgretgyet (201) er plassert i forhold til
kassehandteringskjgretgyet for a gi en forlengelse av en akselavstand for
kassehandteringskjgretgyet i X -retning.

3. Kassehandteringskjogretgy ifglge krav 2, hvor akselavstandens forlengelse gjennom
posisjonering av hjulene pa cantileversiden av kassehandteringskjgretgyet (201)
som brukes til 2 mangvrere kassehandteringskjgretgyet i Y-retning (302) er en
permanent forlengelse.

4. Kassehandteringskjgretgy ifglge krav 1, 2 eller 3, hvor hjul ved siden av
cantileversiden av kassehandteringskjoretgyet (201) som brukes til 8 mangvrere
kassehandteringskjgretgyet (201) i en X-retning (301) er forskyvbare i X-
retningen for a tilveiebringe en forlengelse av en akselavstand i X-retningen for
hjulene som er anordnet vinkelrett pa cantilever-siden.

5. Kassehandteringskjgretgy ifglge krav 1, 2 eller 3, hvor hjulene ved siden av
cantileversiden av kassehandteringskjoretgyet (201) som brukes til & mangvrere
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kassehandteringskjgretgyet i X-retning (301) er permanent forskjgvet i X-
retningen for a tilveiebringe en forlengelse av en akselavstand i X -retningen for
hjulene anordnet vinkelrett pa cantilever-siden.

6. Kassehandteringskjgretgy ifglge krav 2 eller 4, hvor forlengelsen av
akselavstanden styres av en elektrisk aktuator.

7. Kassehandteringskjgretgy ifglge et av de foregaende krav, hvor hjulene pa
cantileversiden av kassehandteringskjoretgyen (201) som brukes til 4 mangvrere
kassehandteringskjgretgyen i Y-retning (302) er plassert i en forlenget
akselavstand mens kassekjgretgyet er satt til & mangvrere i X-retning.

8. Kassehandteringskjgretgy ifglge krav 1, hvor hjulene pa cantileversiden av
kassehandteringskjgretgyet (201) som brukes til 8 mangvrere
kassehandteringskjgretgyet i en Y-retning (302) er utstyrt med et dobbelt sett
med hjul pa hver aksel.

9. Kassehandteringskjgretgy ifglge krav 8, hvor hvert dobbelt hjulsett har ett hjul i
hvert av det fgrste og andre sporet (303, 304) pa skinnen.

10. Kassehandteringskjgretgy ifglge krav 6, hvor forlengelsen av akselavstanden
styres 1 henhold til vekten av kassen festet til Igfteplattformen (305) til
kassehandteringskjgretgyet (201).

11. Kassehandteringskjgretgy ifglge krav 10, hvor forlengelsen av akselavstanden
styres av det sentrale datasystemet.

12. Fremgangsmate der en kassehandteringskjgretgy med en cantilever opererer pa et
automatisk lagrings- og gjenhentingssystem omfattende en rammestruktur (100)
som danner en tredimensjonal lagerstruktur (104) for lagring av lagringskasser
(106) for lagring av gjenstander, hvor rutenettet (104) danner vertikale
lagringssgyler (105) som hver har samme horisontale omrade definert av
stgrrelsen pa en apning (112) pa de vertikale lagringssgylene (105) og hvor et
skinnesystem (108) er anordnet pa rammen struktur (100), skinner i
skinnesystemet som strekker seg i en X-retning og en Y-retning for a definere et
rutenett og for & definere en omkrets av hver tilgangsapning (112) pa toppen av
hver lagringssgyle (105), skinnesystemet (108) som tilbyr tilgjengelige ruter for
kassehandteringskjgretgyer (201) som handterer og overfgrer lagringsbeholderne
(106) til og fra lagringssgylene (105), har hver skinne et fgrste spor og et
parallelt andre spor som tillater to kassehandteringskjgretgyer a passere
hverandre ved hjelp av samme skinne, hvert kjgretgy (201) omfattende en
kjgretgykontroller (230) som kommuniserer med et sentralt datasystem som
styrer operasjonen, og det minst ene kassehandteringskjgretgyen (201) har en
kassehandteringsplattform (500) med en sett med gripere for handtering av
lagringskasser (106), hvor hjulene pa en cantileverside av
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kassehandteringskjgretgyet (201) som brukes til 8 mangvrere
kassehandteringskjgretgyet i Y-retningen (302) er posisjonerbare i forhold til
kassehandteringskjgretgy for a tillate dem a bruke et andre spor (304) av en
skinne i Y-retningen for a mangvrere kassehandteringskjgretgyet (201) nar

5 hjulene pa en motsatt side av kassehandteringskjgretgyet bruker et fgrste spor av
en tilstgtende skinne 1 Y-retning.

13. Fremgangsmate ifglge krav 12, hvor metoden omfatter fglgende trinn:
- senke hjulene som brukes til a mangvrere kassekjgretgyet i X-retning (301),

- lgfte kassehandteringskjgretgyet (201) slik at hjulene som brukes til & mangvrere
10 kassehandteringskjgretgyet (201) i en Y-retning (302) lgftes fra et fgrste spor
(303) pa skinnene,

- plassering av hjulene pa en cantileverside (302) av kassehandteringskjgretgyet
(201) som brukes til & mangvrere kassehandteringskjgretgyet i Y-retning,

- heving av hjulene ved siden av cantileversiden til kassehandteringskjgretgyet (201)
15 som brukes til a mangvrere kassehandteringskjgretgyen i X-retning (304).
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