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57 Abstract

The present invention relates to an automated 06

storage and retrieval system (1) for storing

storage containers (106) wherein container

handling vehicles (201, 301) are configured to

raise storage containers (106) from, and lower
storage containers (106) into, storage columns

(105), and to transport the storage containers

(106) horizontally above the storage columns

(105). In particular, the invention relates to such
system comprising a container handling vehicle 101
elevator (600) having a vertically extending
support (612), a platform (602) and a lift
mechanism (604). The lift mechanism (604) is
arranged to move the platform (602) between a
first lift stop position (P1), which establishes
access between the platform (602) and the rail
system (108), and a second lift stop position
(P2), which establishes access between the
platform (602) and a accessing area (700) for a
human operator (800) and/or robot to perform in-
situ maintenance on the container handling

vehicle (201,301) when arranged at the second
lift stop position.
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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 vehicle elevator for transporting a
container handling vehicle to an accessing area for performing maintenance on the
container handling vehicle.

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 framework 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¢ which enable
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the lateral movement of the container handling vehicles 201,301 in the X direction
and in the Y direction, respectively. In Figs. 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 of rails 110, and the second set of wheels 201¢,301¢ is
arranged to engage with two adjacent rails of the second set of rails 111. At least
one of the first and second 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¢,301c 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 to the first direction X and the second direction Y.
Part 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-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
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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
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 201,301 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.
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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. another framework structure or 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 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.
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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, 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. Monitoring and controlling the automated
storage and retrieval system 1 may include 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.

WO 2019238639 A1l discloses storage system having an elevator for transporting a
container handling vehicle.

A problem with known automated storage and retrieval systems is inter alia the
difficulty to conduct service on malfunctioning container handling vehicles that is
space efficient/saving and that does not put the entire system to a halt.

It is known to perform in-situ service by an operator at the position of the
malfunctioning container handling vehicle when arranged on the rail system above
the storage columns by e.g. using a service vehicle, which can be manually driven by
service personnel, to reach the destination of the malfunctioning vehicle. In other
embodiments the service vehicle can pick up the malfunctioning vehicle and transport
it to a service area being level with the rail system of the framework structure of the
automated storage and retrieval system.
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However, such performances require that the service vehicle is available to drive onto
the rail system of the malfunctioning container handling vehicle from an area being
arranged level with the rail systems of the malfunctioning container handling vehicle
and preferably arranged on rails being in alignment with the rail system of the
framework structure, requiring a large area for storage of the service vehicle and
equipment for servicing the vehicle at the level of the rail system of the framework
structure.

Further, the mentioned activities may cause unnecessary delay of the total
performance of the system as operating container handling vehicles may have to be
put to a halt for the operator to perform in-situ services to the malfunctioning
container handling vehicle and/or for the service vehicle to safely travel on the rail
system.

In view of the above, it is desirable to provide an automated storage and retrieval
system and a method thereof, that solve or at least mitigate one or more of the
aforementioned problems related to use of prior art storage and retrieval systems.

Hence, an object of the present invention to provide a storage and retrieval system
which does not require a large area and/or mezzanine for a service vehicle and/or
equipment for servicing a malfunctioning container handling vehicle arranged at the
level of the rail system of the framework structure of the storage and retrieval system.

It is further an object of the present invention to provide a storage and retrieval system
wherein container handling vehicles can easily be added to or removed from rail
system of the system.

It is also an object of the present invention to provide a safe system for accessing a
malfunctioning container handling vehicle providing inter alia a safe working
environment for service personnel.

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 relates to an automated storage and retrieval system
comprising a framework structure having a plurality of internal and peripheral upright
members arranged to define a storage grid comprising multiple storage columns for
storing storage containers on top of each other in vertical stacks. The upright members
are interconnected at their upper ends by a rail system arranged to guide at least one
container handling vehicle thereon. The container handling vehicle(s) is/are
configured to raise storage containers from, and lower storage containers into, the
storage columns, and to transport the storage containers horizontally above the

346056
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storage columns. The peripheral upright members of the framework structure define
a horizontal periphery of the framework structure.

The rail system comprises a first set of parallel rails arranged in a horizontal plane
and extending in a first direction X, and a second set of parallel rails arranged in the
horizontal plane and extending in a second direction Y which is orthogonal to the first
direction X. The first and second sets of rails form a grid pattern in the horizontal
plane comprising a plurality of adjacent grid cells, each grid cell comprising a grid
opening defined by a pair of adjacent rails of the first set of rails and a pair of adjacent
rails of the second set of rails. Each storage column is located vertically below a grid
opening. As mentioned above, the container handling vehicle(s) is/are configured to
move laterally on the rail system above the storage columns to access the storage
containers via the grid openings.

Further, the automated storage and retrieval system comprises a vehicle elevator for
transporting a container handling vehicle. The vehicle elevator comprises a vertically
extending support, a platform and a lift mechanism. The platform comprises a
horizontally extending structure (i.e. parallel to the plane set up by the rail system)
arranged to carry/support container handling vehicle(s) and a connection device
which is moveably attaching the platform to the vertically extending support. The
vehicle elevator also comprises a lift mechanism arranged to move the platform
between a first lift stop position, which establishes access between the platform and
the rail system, and a second lift stop position which is arranged within an accessing
area such that a human operator/service personnel and/or robot can perform in-situ
maintenance on the container handling vehicle while the container handling vehicle
is arranged on the platform. The first and second lift stop positions are arranged
vertically offset, for example between the floor level of the framework structure and
the rail system.

In the event that an operable container handling vehicle working on top of the above-
mentioned rail system stops functioning normally, and hence needs maintenance or
service, the malfunctioning container handling vehicle can move or be moved from
its position on the rail system onto the platform of the vehicle elevator when the
platform is arranged at the first lift stop position. The malfunctioning container
handling vehicle can then be transported to the second lift stop position of an
accessing area wherein a human operator and/or robot may conduct maintenance or
service on the container handling vehicle in-situ at the second lift stop position. After
maintenance has been conducted, the container handling vehicle can be sent back to
the first lift stop position such that the vehicle can move back on to the rail system of
the storage grid.

If the damage of the container handling vehicle is severe, i.e. service cannot be
conducted in-situ, the container handling vehicle may be removed from the second

346056
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lift stop position by the aid of a human operator and/or robot and on to for example a
trolley or similar for moving the container handling vehicle to a service area. Another
functioning container handling vehicle may then be moved on to the second lift stop
position by the aid of a human operator and/or robot and then moved to the first lift
stop position by the vehicle elevator such that the functioning container handling
vehicle can move on to the rail system of the framework structure.

The vertically extending support of the vehicle elevator may comprise at least two
guiding rails for guiding the platform of the vehicle elevator. The connection device
of the platform may comprise linear bearings or rollers which are moveably attached
to the guiding rails allowing the platform to move in a vertical direction Z, i.e.
perpendicular to the X-Y plane set up by the rail system.

The horizontally extending structure of the platform may comprise an underlying
support structure fixed to the horizontally extending structure. The underlying
support structure may comprise a vertically extending structure fixed to the
connection device being moveably attached to the guiding rails (for examples via
wheels), providing support when the container handling vehicle is arranged on the
platform.

The horizontal structure of the platform of the vehicle elevator may comprises a
platform rail arrangement. The platform rail arrangement may have at least one set of
parallel rails configured to allow the container handling vehicle to move between the
platform rail arrangement and the rail system when the platform rail arrangement is
vertically levelled with the rail system and the platform is in the first lift stop position.
Hence, the platform rail arrangement is in this position vertically aligned with the
rails of the rail system of the framework structure.

The lift mechanism may be a simple traditional manual hoist/pulley system or an
electric hoist/pulley system. The lift mechanism may for example comprise a winch
and a cable for lifting the platform. The lift mechanism may be arranged at the upper
end of the vertically extending support of the vehicle elevator having a cable or wire
connected to the platform. Both the hoist/pulley system and the winch may be
automatized using transmitters in signal communication with a control system such
as the control system operating the container handling vehicle(s).

The system of the present invention may further comprise a moveable barrier
configured to prohibit the container handling vehicle from entering into the first lift
stop position when the platform is positioned away from the first lift stop position,
and to allow the container handling vehicle to enter the platform when the platform
is arranged at the first lift stop position. The moveable barrier may e.g. be in the form
of a beam barrier, slideable gate or it may be a blocking structure movable in the
vertical direction.

346056
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In a further exemplary embodiment, the vehicle elevator may comprise a lift frame
arranged to reach around / frame / enclose opposed sides of a container handling
vehicle when the container handling vehicle is being carried on the platform. The lift
frame may be connected to for example the cable or wire of the lift mechanism in
order to lift the platform.

The lift frame may be used to suspend the platform to the lift mechanism by e.g. a
cable of a winch in order to lift the platform. The cable or wire of the lift mechanism
may lift the platform from a suspension point of the lift frame arranged at or near the
center of gravity of the platform when a container handling vehicle is arranged on the
platform. Further, since the lift frame may extend around the container handling
vehicle it may provide security in terms of keeping the container handling vehicle
securely on the platform when moving the platform between the first and second lift
stop positions.

In an exemplary embodiment the lift frame may form a passage for the container
handling vehicle. The lift frame may comprise two vertically arranged poles
extending from opposite sides of the outer periphery of the platform. The two poles
may be interconnected at their distal ends from the platform by a horizontally
arranged beam having the suspension point.

In another exemplary embodiment the platform may be arranged within a shaft when
moved between the first and second lift stop positions. The shaft may be configured
to prevent the container handling vehicle from falling off the platform.

The shaft may be a cover which encloses the platform when travelling between the
first and second lift stop positions. Further, the shaft may enclose the upper lift stop
position preventing the container handling vehicle from falling off the platform when
moving the container handling vehicle on to or off the platform at the upper lift stop
position.

The inventive system may further comprise a shield, such as a door, which is arranged
to block access to the second lift stop position when the shield is closed. Further, the
shield may only be openable once the platform has reached the second lift position.

The shield may further be configured such that it can only be opened when the
moveable barrier is in closed position, thereby prohibiting container handling
vehicles to enter into the upper lift stop position.

Further, the vehicle elevator may only be operable while the shield is closed
preventing personnel to enter into the lower lift stop position while the platform is
moving between the upper and lower lift stop positions and while the platform is
arranged at the first lift stop position.

346056
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The inventive system may further comprise a locking mechanism provided on the
framework structure and arranged to lock or hold the platform at a set height in
vertical alignment with the rail system when arranged at the first lift stop position.

The locking mechanism may be any arrangement providing a displaceable
catch/fastener to the platform when arranged at the first lift stop position which can
be releasably opened when the vehicle elevator is operable. The displaceable catch
may be an actuated bolt, latch or lug, or it comprise a bracket positioned on the
platform which is arranged to lock and unlock to a biased pawl arranged on the
horizontal periphery of the framework structure. The pawl may e.g. be spring biased
or gravity biased.

According to an exemplary embodiment of the invention the accessing area may be
arranged at or within a floor/story above the storage grid being. In this embodiment
the first lift stop position is arranged vertically below the second lift stop position,
and the vehicle elevator passes through a floor opening of the floor above the storage
grid. The accessing area may hence be arranged at a level being similar to the level
of the human operator accessing the accessing station as disclosed in Fig. 6A of WO
2019/238661 Al, incorporated herein by reference.

In another exemplary embodiment the accessing area may arranged at a floor/story
below the storage grid similar to the arrangement of the delivery station shown in Fig.
2 of WO 2014/075937 Al, incorporated herein by reference. In this exemplary
embodiment the framework structure may be arranged directly above the accessing
area which can be arranged at the level of the shown delivery station being below the
storage grid. In this embodiment the vehicle elevator can be arranged within a pit of
the framework or projecting from the periphery of the framework structure.

In yet another exemplary embodiment, the accessing area may be arranged within a
region of the storage grid environment such that the accessing area is arranged at a
region within the storage grid environment, e.g. like a central courtyard of a quad.

In yet a further exemplary embodiment, the vehicle elevator may project from the
outer periphery of the storage grid of the framework structure. Hence, the horizontally
extending structure of the platform may project or have a horizontal extension outside
the outer periphery of the storage grid such that the accessing area is arranged outside
the outer periphery of the storage grid of the framework structure.

For the embodiments where the second lift stop position is arranged vertically below
the first lift stop position, the vertically extending support may comprise at least two
of the plurality of peripheral upright members of the framework structure serving as
guiding rails for guiding the platform of the vehicle elevator in the vertical direction
Z between the first and second lift stop positions.

346056
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In such embodiment the moveable barrier may be attached to the same peripheral
upright members of the framework structure serving as guiding rails for the moveable
barrier moving the barrier in the vertical direction Z.

Further, the moveably barrier may comprise a connection device having the same or
similar configuration as the connection device of the platform of the vehicle elevator.

Further, the lift frame may be configured to engage and lift the moveable barrier such
that the moveable barrier allows the container handling vehicle to enter the platform
when the platform is arranged at the first lift stop position.

The beam of the lift frame may for example be configured to push the moveable
barrier away from the upper lift stop position when the platform enters the upper lift
stop position. The moveable barrier may comprise a horizontal bar, extending from
the base of the moveable barrier. The bar may be leaning onto the beam of the lift
frame when the beam is arranged at or above the first lift stop position, independently
of whether the platform is carrying a container handling vehicle or not. Hence the
beam of the lift frame engages with the bar of the moveable barrier to displace the
moveable barrier upwards as the platform is hoisted up into the first stop position.
Further, the moveable barrier is lowered to or near to the level/height of the first lift
stop position as the platform comprising the lift frame is lowered towards the second
lift stop position. Further, a resting structure may be arranged at the base of the
moveable barrier being for example an elongation/extension of the above-mentioned
horizontal bar, extending in the opposite direction, which can rest on the rail system
of the framework structure thereby prohibiting the moveable barrier from moving
below the height/level of the rail system. When the resting structure of the barrier
rests on the rail system, the barrier prohibits operating container handling vehicles on
the rail system from entering into the first lift stop position.

In a second aspect the invention concerns a method of operating the automated
storage and retrieval system discussed above. The method comprises the steps of
moving the container handling vehicle from the rail system onto the platform which
is positioned in the first lift position and then moving the platform into the second lift
stop position enabling access for human operator(s) and/or robot(s) to perform in-situ
maintenance on the container handling vehicle(s).

If the system comprises the above-mentioned locking mechanism, the method may
further comprise the initial step of locking the platform into vertical alignment with
the rail system when arranged at the first lift stop position.

The term “vertically offset” should be understood as having a distance in the vertical
direction Z.

346056
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The term “accessing area” should be understood as an area which includes at least the
second lift stop position and the area of the position of the human operator and/or
robot conducting service/maintenance to the container handling vehicle.

Even if the disclosed vehicle elevator is said to be arranged to carry/support one or
more container handling vehicles, it should be understood that the present invention
is also suitable to carry one or more service vehicle(s) intended to service a
malfunctioning container handling vehicle and/or to transport a malfunctioning
container handling vehicle. Hence, the vehicle elevator may be suitable for carrying
a manned or unmanned service vehicle to perform in-situ service on a malfunctioning
container handling vehicle and/or for carrying a manned or unmanned service vehicle
which can pick up and carry a malfunctioning container handling vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS

The 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 is a perspective view of a automated storage and retrieval system according to

the present invention.

Fig. 5 is the same perspective view as shown in Fig. 4, having an open view of the

vehicle elevator.

Fig. 6 is the same perspective view as shown in Figs. 4 wherein the shield is closed.
Fig. 7 is a close-up view of the first lift stop position shown in Fig. 5.

Fig. 8 is a close-up view the second lift stop position shown in Fig. 4.

Fig. 9A-C are close-up perspective views of a moveable barrier of the invention.

Fig. 10 is an illustrative view of the components of a vehicle elevator, shield and shaft

according to the invention.

346056
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Fig. 11A-D are close-up views of a locking mechanism of the invention.
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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, where the
framework structure 100 further 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 100 can be considerably smaller than the framework structure
disclosed in Fig. 1. Hence, the framework structure 100 can be narrower and/or
shorter and/or less deep than disclosed in Fig. 1. For example, the framework
structure 100 may have a horizontal extent of more than 4x8 columns and a storage
depth of at least 5 containers.

One embodiment of the automated storage and retrieval system according to the
invention will now be discussed in more detail with reference to Figs. 4 to 11.

Fig. 4 to 6 show the horizontal periphery 101 of the framework structure of an
automated storage and retrieval system, such as the one shown in Fig. 1 and the
plurality of peripheral upright members 102’ of the framework structure defining the
horizontal periphery 101. Further, a vehicle elevator 600 is shown for transporting a
container handling vehicle 201,301. The vehicle elevator 600 projects from the outer
periphery 101 of the framework structure.

The vehicle elevator 600 has a lift mechanism 604 and a platform 602 for transporting
the container handling vehicle 201,301 in the vertical direction Z.

The lift mechanism has a winch 604a and a wire 604b which can be rolled up/spooled
onto the winch 604a. A hook 604c is arranged at the one end of the wire 604b which
is attached to the lift frame 603 of the platform 602 carrying the container handling
vehicle 201,301. The platform 602 is lifted by spooling the wire 604b onto the winch
604a.
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In Figs. 4 and 5 the platform 602 comprising the container handling vehicle 201,301
is arranged at the second lift stop position P2 within the accessing area 700 and the
container handling vehicle 201,301 is accessed by a human operator 800 who can
conduct in-situ service on the container handling vehicle 201,301.

The shield shown as doors 640 are open while the platform 602 is arranged at the
second lift stop position P2. The doors 640 are hinged to the vertically extending
support 612 of vehicle elevator 600. The vertically extending support 612 is shown
as guiding rails/peripheral vertical members, see fig. 5.

The doors 640 provide a shield when closed protecting the human operator 800 from
entering the second lift stop position P2 of the vehicle elevator 600. The doors 640
are closed during operation of the vehicle elevator, see Fig. 6, whilst when the doors
640 are open as shown in Fig. 4, they allow full and easy access to a human operator
800 to three sides of the container handling vehicle 201,301 when the platform 602,
comprising the container handling vehicle 201,301, is arranged at the second lift stop
position P2. The easy access allows the human operator 800 to conduct service or
maintenance to the container handling vehicle 201,301 while the container handling
vehicle 201,301 is arranged on the platform 602 at the second lift stop position P2.

The doors may be manually or automatically operated.

Fig. 4 further shows the shaft 630 arranged to prevent the container handling vehicle
201, 301 from falling off the platform 602 while the platform 602 is arranged at the
first lift stop position and while the platform is lowered down to the second lift stop
position. The doors 640 can be seen as an extension of the shield 630 when closed.

The platform 602 is shown moving in the vertical direction Z being perpendicular the
horizontal directions X,Y.

Fig. 5 which illustrate the same system as Fig. 4 does not show the shaft for
illustrative purposes.

It is shown in Fig. 5 that the vertically extending support 612 comprises two
peripheral upright members 102a’,102b’ of the plurality of peripheral upright
members 102°. The two peripherical upright members 102a’,201b’ serve as guiding
rails for the platform 602 and for the moveable barrier 620. The moveable barrier 620
is arranged to hinder container handling vehicles operating on the rail system of the
framework structure from moving into the first lift stop position P1 when the platform
602 is arranged away from the first lift stop position P1. The moveable barrier 620 is
leaning on to a resting structure, see Fig. 9A, prohibiting the moveable barrier 620
from moving down towards the second lift stop position P2. The operation of the
moveable barrier is discussed in detail with regard to Figs. 9A-9C.
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As shown, the two peripheral upright members 102a’,102b” extend above the first lift
stop position P1. As also seen in Fig. 4, an attachment bracket 606 is arranged at the
upper end of the two peripheral upright members 102a’,102b’ for fixing the lift
mechanism 604 thereto. The lift mechanism 604 is arranged such that the wire 604b
is running in a substantially vertical direction Z when moving the platform 602.

The shield/doors 640 is shown in the open position allowing a human operator and/or
robot to access the container handling vehicle 201,301 since the platform 602 is
arranged in the second lift stop position P2.

The platform 602 comprises a set of parallel rails 610a,610b which a set of driving
means/wheels of container handling vehicle 201,301 are arranged on.

Fig. 6 shows the same system as Fig. 4 where the doors 640 are in a closed position
thereby prohibiting a human operator from accessing the second lift stop position.
The figure further illustrates how the doors 640 provide an extension of the shield
630 such that the container handling vehicle arranged on the platform of the vehicle
elevator is protected by the shield or the door during operation.

Further, for security reasons for the human operator, the system should be operated
such that the doors 640 are closed during operation of the vehicle elevator and while
the platform of the vehicle elevator is arranged away from the second lift stop
position, such as for example being arranged at the first lift stop position.

Further, the system should be operated such that the doors 640 can only be opened
while the moveable barrier 620 is in a position where it hinders container handling
vehicles operating on the rail system of the framework structure from entering the
first lift stop position as shown in Fig. 5.

Fig. 7 is a close-up view of the platform 602 arranged at the first lift stop position P1.
The platform 602 has a horizonal structure 608, a lift frame 603, a girder 614, a
connection device 609 and a vertical structure 616.

The lift frame 603 comprising two poles 603a,b extending in the vertical direction
from opposite sides of the platform 602. The two poles 603a,b are interconnected at
their upper ends by a beam 603¢. The upper ends of the two poles 603a,b are arranged
distal the horizontally extending structure/horizontal structure 608 of the platform
602. The beam 603c¢ of lift frame 603 may further comprise a suspension point 607
to be attached to the hook arranged on the wire of the lift mechanism 604.

The horizontal structure 608 of the platform supports the container handling vehicle
(not shown) when arranged on the platform 602. The horizontal structure 608 shown
comprises a rail arrangement 610 which is vertically aligned with the rail arrangement
of the rail system of the framework structure such that the container handling vehicle
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can move from a position on the rail system of the framework to the first lift stop
position of the platform 602 and vice versa. The moveable barrier 620 has two
horizontally arranged bars resting on the beam 603c of the lift frame 603. Hence,
when the platform 602 is arranged at the first lift stop position P1, the barrier 620 is
arranged at above the lift frame 603 of the platform 602 allowing a container handling
vehicle to enter onto the platform 602. The moveable barrier will be discussed further
with regard to Fig. 9A-C.

The platform 602 is moveably connected to the vertically extending support 612
shown as two guiding rails 102a’,102b’ by linear rollers/wheels (not shown). At least
one linear roller is moveably arranged on each guiding rail and fixedly arranged to
two vertical structures 616 of the platform 602. Each vertical structure 616 forms a
corner bracket structure with opposite sides of the horizontal structure 608. The sides
of the horizontal structure 608 are extending in the moving direction of the container
handling vehicle when moving in or out of the platform 602. The two vertical
structures 616 are arranged below the horizontal structure 608, each vertical structure
616 supporting the side of the horizontal structure 608 and being moveably attached
to the guiding rails.

Further, two diagonally arranged girders 614 are arranged for strengthening the
connection between the horizontal structure 608 and each of the two vertical
structures 616 providing further support when the container handling vehicle is
arranged on the platform 602.

The horizontal structure 608 of the platform 602 has a rail arrangement 610 being
equal to two grid cells of the rail system of the framework structure. When the
platform 602 is arranged at the first lift stop position P1, the rail arrangement 610 on
the platform 602 is vertically aligned with the rail system of the framework allowing
a container handling vehicle to move to and from the platform 602.

Fig. 8 is a close-up view of the platform 602 arranged at the second lift stop position
P2. The second lift stop position P2 is arranged within the accessing area 700. The
platform 602 has a container handling vehicle 201,301 arranged thereon, and the
shield shown as doors 640 are open for the access to the container handling vehicle
201,301 by the human operator 800.

As shown in Fig. 7, the lift frame 603 of the platform 602 is arranged to reach around
opposed sides of the container handling vehicle 201,301. The lift frame 603 is
connected to the wire 604b of the lift mechanism at the suspension point 607 of the
lift frame 603.

Fig. 9A-C are detailed views of the operation of the moveable barrier 620 arranged
to prevent operating container handling vehicles from entering the first lift stop
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position P1 when the platform 602 is arranged away from the first lift stop position
PI1.

In Fig. 9A the moveable barrier 620 is arranged such that it prohibits the container
handling vehicles operating on the rail system 108 of the framework structure from
moving into the first lift stop position P1. Two resting structures 622°, in the form of
bars, are fixed to the base of the barrier 620 and extending horizontally such that the
resting structures 622’ are resting on the rail system 108 of the framework structure.
When the resting structures 622 of the barrier 620 are resting on the rail system 108,
the container handling vehicles arranged on the rail system 108 are hindered from
moving into the first lift stop position P1.

The moveable barrier 620 has connection devices in the form of linear rollers 623
being moveably arranged to the guiding rails 612,102a’,102b’ such that the barrier
620 can be moved along the guiding rails 612,102a’,102b’ in the vertical direction.

Fig. 9B shows an arrangement wherein the platform (not visible) of the vehicle
elevator having a container handling vehicle 201,301 arranged thereon is approaching
the first lift stop position P1 from the second lift stop position. As the platform
approaches the first lift stop position, the moveable barrier 620 is lifted by the lift
frame of the platform, see Fig. 7. Hence, the horizontal bar of the barrier 620 rests on
the beam of the lift frame of the platform instead of resting structure 622’ of the
barrier 620 resting on the rail system 108 as shown in Fig. 9A.

In fig. 9C the platform 602 of the vehicle elevator is arranged at the first lift stop
position P1 as also shown in Fig. 7 from the opposite angle. The rail arrangement 610
of the platform 602 is vertically aligned with the rail system 108. Further, the barrier
620 has been lifted such that the container handling vehicle 201,301 arranged on the
platform 602 can move onto the rail system 108.

Fig. 10 is an illustration of the different parts of the vehicle elevator 600, the shaft
630 and the shield 640.

As shown, the vehicle elevator has a vertically extending support 612 shown as
peripheral upright members 102a’,102b’ of the framework structure serving as
guiding rails for the platform 602.

The attachment bracket 606 can be fixed to the vertically extending support 612 and
is arranged for fixing the lift mechanism 604 thereto.

The moveable barrier 620 is shown having connection means 623 for moveable
attaching the barrier 620 to the vertically extending support 612. Further, the
horizontal bars 622 of the barrier 620 are illustrated which engages with the beam
603c of the lift frame 603 when the beam 603c of the lift frame 603 enters the first
lift stop position. The resting structure 622’ is also shown which allows the moveable

346056



10

15

20

25

30

35

19

barrier 620 to rest onto the rail system of framework structure while the platform 602
is arranged away from the first lift stop position.

As shown the platform 602 has a horizontal structure 608 fixed to a vertical structure
616, the two forming a corner bracket. The vertical structure 616 has connection
devices 609 fixed thereto for moveably attaching the platform 602 to the guiding rails
102a’,102b’ of the vertical extending support 612. The horizontal structure 608 has a
rail arrangement 610 having the size of one grid cell of the rail system of the
framework structure.

Further, the lift frame 603 of the platform 602 is shown having two poles 603a,603b
arranged at opposite sides of the horizontal structure 608 being interconnected at their
upper ends by a beam 603¢c. The poles 603a,603b have a vertical extension that is
longer than the height of the container handling vehicle to be carried on the platform
602 such that the lift frame 603 frames the container handling vehicle when arranged
on the horizontal structure 608 of the platform 602.

Fig. 11 A-D discloses the operation of the locking mechanism 650 arranged to keep
the rail arrangement 110 of the platform 602 at a set height in vertical alignment with
the rail system 108 when the platform 602 is arranged at the first lift stop position P1.

The shown locking mechanism 650 has a bracket 651 connected to the platform 602
and a spring-biased pawl 652 having a spring 653 attached thereto connected to the
vertically extending support 612 of the vehicle elevator. The bracket 651 has an upper
and lower protrusion 651a,651b arranged at the upper and lower end of the bracket
respectively. The upper and lower protrusions 651a,651b are both vertically and
horizontally displaced. Further, the pawl 652 has a locking lip 652a at its upper end
and a releasing lip 652b at its lower end.

The arrow in the drawings indicating the direction of the movement of the platform
602 and consequently the bracket 651.

In fig. 11A the pawl 652 is arranged in a biased/suspended locked position and the
upper protrusion 651a of the bracket 651 is resting on the locking lip 652a of the
biased pawl 652. The locking lip 652a is arranged between the upper and lower
protrusion 651a,651b of the bracket 651. In this locked position the rail arrangement
610 of the horizontal structure 608 of the platform 602 is vertically aligned with the
rail system 108 of the framework structure.

Fig. 11B illustrates how the locking mechanism 650 unlocks by slightly lifting the
platform 602 and consequently the bracket 651 such that the lower protrusion 651b
at the lower end of the bracket 651 moves the locking lip 652a of the pawl 652 causing
the pawl 652 to be swiveled into a release position such that the platform 602
thereafter can be lowered towards the second lift stop position.
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Fig. 11C illustrates how the pawl 652 is swiveled back into its biased position after
the platform 602 has been further lowered as releasing lip 652b of the pawl 652 is
pushed by the lower protrusion 651b of the bracket 651 during lowering of the
platform 602. However, the biased position of the pawl 652 does not lock the pawl
652 to the bracket 651 as the upper protrusion 651a of the bracket 651 has been
lowered below the locking lip 652a of the pawl 652. Hence, the platform 602 can
freely move to the second lift stop position.

Fig. 11D shows the platform moving from the second lift stop position as the platform
602 approaches the first lift stop position P1. The upper protrusion 651a of the bracket
651 slightly pushes locking lip 652a of the pawl 652 as the bracket 651 passes the
pawl 652 while the platform 602 moves to a position slightly above the first lift stop
position P1. After the upper protrusion 651a of the bracket 651 has passed the locking
lip 652a of the pawl 652, the pawl 652 is swiveled back to the locked biased position.
Thereafter the platform 602 with the bracket 651 is then slightly lowered into a resting
position such that the upper protrusion 651a of the bracket 651 rests on the locking
lip 652a of the fully biased pawl 652 when in the locked position as shown in Fig.
1TA.

In the preceding description, various aspects of the delivery vehicle and the
automated storage and retrieval system according to the invention 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 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

1 Prior art automated storage and retrieval system
100 Framework structure

101 Horizontal periphery of the framework structure
102 Internal upright members of framework structure
102’ Peripheral upright members of framework structure
102a’, 102b’ Peripheral upright member serving as guiding rail
103 Horizontal members of framework structure

104 Storage grid

105 Storage column

106 Storage container

106’ Particular position of storage container

107 Stack

108 Rail system

110 Parallel rails in first direction (X)

110a First rail in first direction (X)

110b Second rail in first direction (X)

111 Parallel rail in second direction (¥)

I11a First rail of second direction (Y)

111b Second rail of second direction (Y)

112 Access opening

119 First port column

120 Second port column

201 Prior art storage container vehicle

201a Vehicle body of the storage container vehicle 201
201b Drive means / wheel arrangement, first direction (X)
201c Drive means / wheel arrangement, second direction (Y)
301 Prior art cantilever storage container vehicle
301a Vehicle body of the storage container vehicle 301
301b Drive means in first direction (X)

301c¢ Drive means in second direction (Y)

304 Gripping device

500 Control system

600 Vehicle elevator

602 Platform

603 Lift frame

603a,b Poles of lift frame

603¢c Beam of lift frame

604 Lift mechanism

604a

Winch
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604b Wire
604c Hook
606 Attachment bracket
607 Suspension point of lift frame
608 Horizontal structure/horizontally extending structure
609 Connection device of platform
610 Platform rail arrangement
610a Rail of platform rail arrangement
610b Rail of platform rail arrangement
612 Vertical extending support
614 Girder
616 Vertically extending structure/vertical structure
620 Moveable barrier/barrier
622 Horizontal bar of moveable barrier
622’ Resting structure of moveable barrier
623 Linear bearings of moveable barrier
630 Shaft
640 Shield
650 Locking mechanism
651 Bracket
651a Upper protrusion of bracket
651b Lower protrusion of bracket
652 Pawl
652a Locking lip of the pawl
652b Releasing lip of the pawl
653 Spring
700 Accessing area
800 Human operator/personnel
P1 First lift stop position
P2 Second lift stop position
X First direction
Y Second direction
Z Third direction, vertical direction
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CLAIMS

1. An automated storage and retrieval system (1) comprising

a framework structure (100) having a plurality of internal and peripheral
upright members (102, 102”) arranged to define a storage grid comprising multiple
storage columns (105) for storing storage containers (106) on top of each other in
vertical stacks (107), wherein the upright members (102, 102’) are interconnected at
their upper ends by a rail system (108) arranged to guide at least one container
handling vehicle (201, 301) thereon, the container handling vehicle (201, 301) being
configured to raise storage containers (106) from, and lower storage containers
(106) into, the storage columns (105), and to transport the storage containers (106)
horizontally above the storage columns (105), wherein the peripheral upright
members (102”) of the framework structure (100) define a horizontal periphery
(101) of the framework structure (100), and

a vehicle elevator (600) comprising:

a vertically extending support (612)

a platform (602) comprising a horizontally extending structure (608)
arranged to carry the container handling vehicle (201, 301) and a connection
device (609) moveably attaching the platform (602) to the vertically
extending support (612), and
characterized in that the vehicle elevator (600) further comprises

a lift mechanism (604) arranged to move the platform (602) between a
first lift stop position (P1), which establishes access between the platform
(602) and the rail system (108), and a second lift stop position (P2) arranged
within an accessing area (700) such that a human operator/service personnel
(800) and/or robot can perform in-situ maintenance on the container handling
vehicle (201,301) while the container handling vehicle (201,301) is arranged
on the platform (602), and wherein the first and second lift stop positions
(P1,P2) are arranged vertically offset.

2. The system (1) according to claim 1, characterized in that the lift mechanism
(604) comprises a winch and a cable for lifting the platform (602).

3. The system (1) according to claim 1 or 2, characterized in that the horizontally
extending structure (608) of the platform (602) comprises a platform rail
arrangement (610) comprising:

at least one set of parallel rails (610a, 610b) configured to allow the
container handling vehicle (201, 301) to move between the platform rail
arrangement (610) and the rail system (108) when the platform rail arrangement
(610) is vertically level with the rail system (108) and the platform (602) is in the
first lift stop position (P1).
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4. The system (1) according to any one of the preceding claims, characterized in
that the system (1) comprises a moveable barrier (620) configured to prohibit the
container handling vehicle (201, 301) from entering into the first lift stop position
(P1) when the platform (602) is positioned away from the first lift stop position
(P1), and to allow the container handling vehicle (201, 301) to enter the platform
(602) when the platform (602) is arranged at the first lift stop position (P1).

5. The system (1) according to any one of the preceding claims, characterized in
that the platform (602) of the vehicle elevator (600) comprises a lift frame (603)
which is arranged to reach around opposed sides of a container handling vehicle
(201,301) when it is being carried on the platform (602), and wherein the lift frame
is connected to the lift mechanism (604) in order to lift the platform (602).

6. The system (1) according to any one of the preceding claims, characterized in
that the vehicle elevator (600) projects from the outer periphery (101) of the
storage grid of the framework structure (100).

7. The system (1) according to claim 6, characterized in that the vertically
extending support (612) comprises at least two of the plurality of peripheral upright
members (102”) serving as guiding rails (102a, 102b) for guiding the platform (602)
of the vehicle elevator (600) in a vertical direction (Z) between the first and second
lift stop positions (P1, P2).

8. The system (1) according to claim 6 when dependent on claim 5, characterized
in that the lift frame (603) is configured to engage and lift the moveable barrier
(620) such that the moveable barrier (620) allow the container handling vehicle
(201,301) to enter the platform (602) when the platform (602) is arranged at the first
lift stop position (P1).

9. The system (1) according to any one of the preceding claims, characterized in
that the platform (602) is arranged within a shaft (630) when moved between the
first and second lift stop positions (P1, P2), the shaft (630) being configured to
prevent the container handling vehicle (201, 301) from falling off the platform
(602).

10. The system (1) according to any one of the preceding claims, characterized in
that a shield (640) is arranged to block access to the second lift stop position (P2)
when the shield (640) is closed, the shield (640) only being openable once the
platform (602) has reached the second lift position (P2).

11. The system (1) according to any one of the preceding claims, characterized in
that a locking mechanism (650) provided on the framework structure and arranged
to lock the platform (602) at a set height in vertical alignment with the rail system
(108) when arranged at the first lift stop position (P1).
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12. The system (1) according to claim 11, characterized in that the locking
mechanism (650) comprises a bracket (651) positioned on the platform (602) and
arranged to lock and unlock to a biased pawl (652) arranged on the horizontal
periphery (101) of the framework structure (100).

13. A method of operating an automated storage and retrieval system (1)
comprising:

a framework structure (100) having a plurality of internal and peripheral
upright members (102, 102”) arranged to define a storage grid comprising multiple
storage columns (105) for storing storage containers (106) on top of each other in
vertical stacks (107), wherein the upright members (102, 102’) are interconnected at
their upper ends by a rail system (108) arranged to guide at least one container
handling vehicle (201, 301) thereon, the container handling vehicle (201, 301) being
configured to raise storage containers (106) from, and lower storage containers
(106) into, the storage columns (105), and to transport the storage containers (106)
horizontally above the storage columns (105), wherein the peripheral upright
members (102”) of the framework structure (100) define an horizontal periphery
(101) of the framework structure (100), and

a vehicle elevator (600) comprising:

a vertically extending support (612)

a platform (602) comprising a horizontally extending structure (608)
arranged to carry the container handling vehicle (201, 301) and a connection
device (609) moveably attaching the platform (602) to the vertically
extending support (612), and

a lift mechanism (604) arranged to move the platform (602) between a
first lift stop position (P1), which establishes access between the platform
(602) and the rail system (108), and a second lift stop position (P2) which is
arranged within an accessing area (700) such that a human operator/service
personnel (800) and/or robot can perform in-situ maintenance on the
container handling vehicle (201,301) while the container handling vehicle
(201,301) is arranged on the platform (602), and wherein the first and second
lift stop positions (P1,P2) are arranged vertically offset, and

characterized in that the method comprises the following steps:

1) moving the container handling vehicle (201, 301) from the rail system (108) onto
the platform (602) which is positioned in the first lift position (P1),

i1) moving the platform (602) into the second lift stop position (P2), enabling access
to the container handling vehicle (201, 301) for a human operator (800) and/or robot
to perform in-situ maintenance on the container handling vehicle (201,301).

14. The method in accordance with claim 13, characterized in that the system (1)
further comprises a locking mechanism (650) provided on the framework
structure, and wherein the method comprises an initial step of locking the
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platform (602) into vertical alignment with the rail system (108) when arranged
at the first lift stop position (P1)

The method in accordance with claim 13 or 14, characterized in that the
automated storage and retrieval system (1) is in accordance with any one of
claims 1-12.
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CLAIMS

1. Et automatisert lagrings- og opphentingssystem som omfatter:
en rammeverkstruktur (100) som har et flertall av interne og perifere
vertikale medlemmer (102, 102”) arranger for a definer en lagringsgitterstruktur
som omfatter et flertall lagringskolonner (105) for lagring av lagringsbeholdere
(106) oppa hverandre i vertikale stabler (107), der de vertikale medlemmene (102,
102°) er sammenkoblet i de gvre endene av et skinnesystem (108) plassert for a
guide i det minste ett beholderhandteringskjeretoy (201, 301) derpa, hvor
beholderhandteringskjeretoyet (201, 301) er konfigurert til & heise
lagringsbeholdere (106) fra og senke lagringsbeholdere (106) inn i
lagringskolonnene (105) og til & transportere lagringsbeholdere (1006) horisontalt
over lagringskolonnene (105), der de periferiske vertikal medlemmene (102”) til
rammeverkstrukturen (100) definerer en horisontal periferi (101) av
rammeverkstrukturen (100), og
en kjoretoyheis (600) som omfatter:
en vertikalt strekkende stotte (612)
en plattform (602) som omfatter en horisontalt strekkende struktur
(608) anordnet for & bare et (201, 301) og en koblingsanordning (609) som
bevegbart fester plattformen (602) til den vertikalt strekkende stetten (612),
0g
karakterisert ved at kjoretoyheisen (600) videre omfatter
en lgftemekanisme (604) anordnet til & bevege plattformen (602)
mellom en forste heisstopposisjon (P1), hvilket etablerer tilgang mellom
plattformen (602) og skinnesystemet (108) og en andre heisstopposisjon (P2)
anordnet inni et tilgangsomrade (700) slik at en menneskelig
tekniker/servicepersonell (800) og/eller robot kan utfere in-situ vedlikehold
pé beholderhandteringskjeretoyet (201,301) mens
beholderhdndteringskjeretoyet (201,301) er plassert pa plattformen (602), og
der forste og andre heisstopposisjon (P1,P2) er plassert vertikalt forskjevet.

2. Systemet (1) ifelge krav 1, karakterisert ved at lgftemekanismen (604) omfatter
en vinsj og en kabel for a lefte plattformen (602).

3. Systemet (1) ifelge krav 1 eller 2, karakterisert ved at den horisontalt
strekkende stotten (608) til plattformen (602) omfatter et
plattformskinnearrangement (610) som omfatter:

i det minste ett sett med parallelle skinner (610a, 610b) konfigurert til &
tillate beholderhandteringskjeretayet (201,301) & bevege seg mellom
plattformskinnearrangement (610) og skinnesystemet (108) nar
plattformskinnearrangementet (610) er vertikalt plant med skinnesystemet (108) og
plattformen er i den forste heisstopposisjonen (P1).
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4. Systemet (1) ifelge ethvert av de foregaende kravene, karakterisert ved at
systemet (1) omfatter en bevegelig barriere (620) som er konfigurert til & forhindre
beholderhandteringskjeretayet (201, 301) fra & entre den forste heisstopposisjonen
(P1) nar plattformen (602) er plassert vekk fra den forste heisstopposisjonen (P1),
og a tillate beholderhandteringskjereteyet (201, 301) a entre plattformen (602) nar
plattformen (602) er plassert i den forste heisstopposisjonen (P1).

5. Systemet (1) ifelge ethvert av de foregaende kravene, karakterisert ved at
plattformen (602) til kjeretoyheisen (600) omfatter en lofteramme (603) som er
anordnet til & strekke seg rundt motsatte sider av beholderhandteringskjoretoyet
(201, 301) nar det baeres pa plattformen (602), og der lofterammen er koblet til
loftemekanismen (604) for & lefte plattformen (602).

6. Systemet (1) ifolge ethvert av de foregaende kravene, karakterisert ved at
kjeretoyheisen (600) prosjekterer fra den ytre periferien (101) av
lagringsgitterstrukturen til rammeverkstrukturen (100).

7. Systemet (1) ifelge krav 6, karakterisert ved at den vertikalt strekkende stotten
(612) omfatter 1 det minste to av et flertall av periferiske vertikale medlemmer
(102°) som fungerer som fereskinner (102a, 102b) for a fore plattformen (602) til
kjeretoyheisen (600) i en vertikal retning (Z) mellom den forste og den andre
heisstopposisjonen (P1, P2).

8. Systemet (1) ifelge krav 6 nar avhengig av krav 5, karakterisert ved at
lefterammen (603) er konfigurert til a holde og lofte den bevegelige barrieren (620)
slik at den bevegelige barrieren (620) tillater beholderhandteringskjoretoyet
(201,301) a entre plattformen (602) nar plattformen (602) er plassert i den forste
heisstopposisjonen (P1).

9. Systemet (1) ifolge ethvert av de foregaende kravene, karakterisert ved at
plattformen (602) er plassert inni en sjakt (630) nar den beveges mellom den forste
og den andre heisstopposisjonen (P1, P2), der sjakten (630) er konfigurert til a
forhindre beholderhdndteringskjereteoyet (201, 301) fra a falle av plattformen (602).

10. Systemet (1) ifolge ethvert av de foregaende kravene, karakterisert ved at en
skjerm (640) er plassert for & blokkere tilgang til den andre heisstopposisjonen (P2)
nar skjermen (640) er stengt, der skjermen kun kan apnes nar plattformen har nadd
den andre heisstopposisjonen (P2).

11. Systemet (1) ifolge ethvert av de foregaende kravene, karakterisert ved at en
lasemekanisme (650) plassert pa rammeverkstrukturen og arranger til a lase
plattformen (602) ved en gitt heyde vertikal pa linje med skinnesystemet (108) nar
plassert i den forste heisstopposisjonen (P1).
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12. Systemet (1) ifalge krav 11, karakterisert ved at lasemekanismen (650)
omfatter en brakett (651) plassert pa plattformen (602) og arrangert til & lase og
apne mot en motlenbar klinke (652) plassert pa den horisontale periferien (101) til
rammeverkstrukturen (100).

13. En metode for & operere et automatisert lagrings- og opphentingssystem som
omfatter:
en rammeverkstruktur (100) som har et flertall av interne og perifere
vertikale medlemmer (102, 102”) arranger for a definer en lagringsgitterstruktur
som omfatter et flertall lagringskolonner (105) for lagring av lagringsbeholdere
(106) oppa hverandre i vertikale stabler (107), der de vertikale medlemmene (102,
102°) er sammenkoblet i de gvre endene av et skinnesystem (108) plassert for a
guide i det minste ett beholderhandteringskjeretoy (201, 301) derpa, hvor
beholderhandteringskjeretoyet (201, 301) er konfigurert til & heise
lagringsbeholdere (106) fra og senke lagringsbeholdere (106) inn i
lagringskolonnene (105) og til & transportere lagringsbeholdere (1006) horisontalt
over lagringskolonnene (105), der de periferiske vertikal medlemmene (102) til
rammeverkstrukturen (100) definerer en horisontal periferi (101) av
rammeverkstrukturen (100), og
en kjoretoyheis (600) som omfatter:
en vertikalt strekkende stotte (612)
en plattform (602) som omfatter en horisontalt strekkende struktur
(608) anordnet for & bare et (201, 301) og en koblingsanordning (609) som
bevegbart fester plattformen (602) til den vertikalt strekkende stetten (612),
0g
en lgftemekanisme (604) anordnet til & bevege plattformen (602)
mellom en forste heisstopposisjon (P1), hvilket etablerer tilgang mellom
plattformen (602) og skinnesystemet (108) og en andre heisstopposisjon (P2)
anordnet inni et tilgangsomrade (700) slik at en menneskelig
tekniker/servicepersonell (800) og/eller robot kan utfere in-situ vedlikehold
pé beholderhandteringskjeretoyet (201,301) mens
beholderhdndteringskjeretoyet (201,301) er plassert pa plattformen (602), og
der forste og andre heisstopposisjon (P1,P2) er plassert vertikalt forskjevet,
0g
karakterisert ved at metoden omfatter folgende trinn:
i) bevege beholderhandteringskjoretoyet (201,301) fra skinnesystemet (108)
over pa plattformen (602) som er plasser i forste heisstopposisjon (P1),
i1) bevege plattformen (602) til den andre heisstopposisjonen (P2), og muliggjore
tilgang til beholderhandteringskjoretoyet (201,301) slik at en menneskelig
tekniker/servicepersonell (800) og/eller robot kan utfere in-situ vedlikehold pa
beholderhandteringskjereteoyet (201,301).

14. Metoden ifelge krav 13, karakterisert ved at systemet (1) videre omfatter en
lasemekanisme (650) plassert pa rammeverkstrukturen, og der metoden omfatter det
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initiale trinnet med & lase plattformen (602) ) ved en gitt heyde vertikalt pa linje
med skinnesystemet (108) nar plassert i den forste heisstopposisjonen (P1).

15. Metoden ifelge krav 13 eller 14, karakterisert ved at det automatisert lagrings-
og opphentingssystemet er 1 henhold til ethvert av kravene 1-12.
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