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The invention concerns an access station for an
automated storage and retrieval system and a
method for operating such an access station. The
access station comprises an inner carriage
movable along a guiding frame, wherein a ramp
is arranged to tilt a container support of the inner
carriage into a picking position.
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AN ACCESS STATION FOR AN AUTOMATED STORAGE AND RETRIEVAL
SYSTEM WITH CONTAINER TILT FUNCTIONALITY AND A METHOD FOR
USING SAME

FIELD OF THE INVENTION

The present invention relates to an automated storage and retrieval system for storage
and retrieval of containers, in particular to an access station for presentation of a
storage container from an automated storage and retrieval system to a picker.

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 ¥ 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.
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Each prior art container handling vehicle 201,301 comprises a vehicle body
201a,301a, and first and second sets of wheels 201b,301b,201¢,301¢ which enable
the lateral movement of the container handling vehicles 201,301 in the X direction
and in the Y direction, respectively. In Fig. 2 and 3 two wheels in each set are fully
visible. The first set of wheels 201b,301b is arranged to engage with two adjacent
rails of the first set 110 of rails, and the second set of wheels 201¢,301c is arranged
to engage with two adjacent rails of the second set 111 of rails. At least one of the
sets of wheels 201b,301b,201¢,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 Pyn. 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
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cavity arranged centrally within the vehicle body 201a as shown in Fig. 2 and as
described in e.g. WO2015/193278A1, the contents of which are incorporated herein
by reference.

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

The central cavity container handling vehicles 201 shown in Fig. 2 may have a
footprint that covers an area with dimensions in the X and Y directions which is
generally equal to the lateral extent of a storage column 105, e.g. as is described in
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 W0O2014/090684A1.

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

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

In the framework structure 100, a majority of the columns 105 are storage columns
105, i.e. columns 105 where storage containers 106 are stored in stacks 107.
However, some columns 105 may have other purposes. In fig. 1, columns 119 and
120 are such special-purpose columns used by the container handling vehicles
201,301 to drop off and/or pick up storage containers 106 so that they can be
transported to an access station (not shown) where the storage containers 106 can be
accessed from outside of the framework structure 100 or transferred out of or into
the framework structure 100. Within the art, such a location is normally referred to
as a ‘port’ and the column in which the port is located may be referred to as a ‘port
column’ 119,120.

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
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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 WO2014/075937A1, 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
target storage container 106 has been removed from the storage column 105, the
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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.

Fig. 4 shows examples of product items 80 stored in a storage container 106. The
storage container 106 illustrated in Fig, 4 has a height Hf, a width Wfand a length Lf.
The storage container 106 has a horizontal cross section Af.

An access station for picking storage containers is disclosed in W02020/074717.
This access station comprises an entry conveyor and an exit conveyor. The access
station therefore has a footprint exceeding the width/length of a storage column.
There will therefore be some distance between the picking zone of two adjacent
access stations.

The access station disclosed in W02020/074717 also has many moving or rotating
components, particularly associated with the conveyors, that are prone to wear and
regularly require maintenance.

An objective of the present invention is therefore to provide a more compact access
station where picking zones of two adjacent access stations can be arranged closer
to each other.

A further objective of the present invention is to reduce the complexity of the
access station, particularly regarding the number of moving components.
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A further objective of the present invention is to provide an access station with tilt
functionality providing an ergonomic picking position.

WO 2019/238664 discloses an automated storage and retrieval system comprising a
storage grid for storage of storage containers and a delivery system for transport of
said storage containers between a delivery port of the storage grid and an access
point of the delivery system, the access point being adapted for handling of items
held in the storage containers by a robotic operator or human operator. The delivery
system comprises: a delivery rail system, a remotely operated delivery vehicle, and
an access point, wherein the delivery grid provides one or more delivery grid cells
for the remotely operated delivery vehicle at the access point as well as a plurality
of delivery grid cells adjacent the one or more delivery grid cells of the access
point, such that there is more than one path to and/or from the access point or the
remotely operated delivery vehicle via the plurality of delivery grid cells.

WO 2020/138648 discloses an item box supplying apparatus, which receives an
item box from a separate distribution transfer apparatus so as to quickly and
accurately supply same to a work area of a worker, supplies the item box toward the
worker in front in the work area so that same is tilted downward, and thus the
convenience of picking work of the worker is more improved, and simultaneously
operates, without standby time, a plurality of transfer units for sequentially
transferring the item boxes, so as to enable the item boxes to be more quickly
transferred and supplied, thereby having more improved rapidity.

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.

The present invention relates to an access station for presentation of a storage
container from automated storage and retrieval system to a picker, the access station
having a receiving position for receiving a storage container, forward of the receiving
position a picking position for picking products from the storage container, and a
transfer zone connecting the receiving position and the picking position,

wherein the access station comprising:
- aramp at least partly arranged below the transfer zone;

- a guiding frame arranged in a horizontal plane P and extending between the picking
position, the transfer zone and the receiving position,;

- an inner carriage for transporting a storage container,

wherein the inner carriage comprises:
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- an inner carriage base movable along the guiding frame;
- a first storage container support pivotably connected to the inner carriage base; and

- a follower connected to and extending from the first storage container support for
interaction with the ramp;

wherein the inner carriage has a receiving state in which the first storage container
support is arranged substantially parallel to the horizontal plane Px, and a picking
state in which the first storage container support is tilted relative to the horizontal
plane Py with a predetermined tilting angle «; and

- a displacement device configured to move the inner carriage between the receiving
position and the picking position;

wherein the follower and the ramp are configured to interact to move the inner
carriage into the picking state in response to a movement of the inner carriage from
the receiving position to the picking position.

It is thus provided a simplified access system with few moving parts. Through the use
of the carriages, the access station can be made with a width substantially equal to
the width of the picking zone such that the distance between the picking zones of two
adjacent access stations is reduced to a minimum.

The first storage container support may comprise a plate with a top surface for
positioning of a storage container and an opposite under surface for arrangement of
the follower. The follower may preferably extend longitudinally substantially
orthogonal to the under surface of the first storage container support.

The follower may be configured to follow a surface of the ramp. As the vertical
elevation of the ramp change, the follower may provide trust to the underside of the
first container support, such that the first storage container is tilted relative to the
horizontal plane Pp.

The ramp may be a bracket.

The first storage container support may comprise a retention lip for preventing a
storage container from sliding off the storage container support when the inner
carriage is in the picking state.

The automated storage and retrieval system may comprise a control system and the
displacement device may be in communication with the control system.

The interaction between the follower and the ramp may be direct or indirect, e.g. via
an intermediate component.

346948
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The displacement device may be configured to move the inner carriage in a
reciprocating manner.

In one aspect, the inner carriage base may be a wheeled base.

Alternatively, the inner carriage base may comprise a sliding surface for movement
along the guiding frame.

Alternatively, the guiding frame may comprise rollers or a conveyor for movement
of the inner carriage base.

In one aspect, the displacement device may comprise a drive belt operated by an
electric motor.

The drive belt may be arranged on the guiding frame and connected to the inner
carriage base such that operation of the drive belt causes movement of the inner
carriage base relative to the guiding frame.

The drive belt may be a conveyor belt or a chain.

The drive belt may be arranged on the inner carriage base and configured to drive a
set of wheels provided on the inner carriage base.

Alternatively, the displacement device may be a linear actuator arranged on the
guiding frame and connected to the inner carriage base.

Alternatively, the displacement device may be a rack and pinion device.

In one aspect, the ramp may have a first portion at least partly arranged below the
transfer zone, wherein the first portion is inclined relative to the horizontal plane Pp.

The inclination angle of the first portion will affect the horizontal travel required of
the inner carriage to enter the picking state, and thus also the opposite horizontal
travel required of the inner carriage to enter the receiving state. The transfer zone
may preferably have a greater horizontal extent than the horizontal travel required of
the inner carriage to enter the picking state.

The first portion of the ramp may have a constant incline and thus follow a
substantially straight line. The first portion of the ramp may have a gradual incline
and thus follow a curve.

In one aspect, the ramp may comprise a second portion at least partly arranged below
the picking position, wherein the second portion is inclined differently than the first
portion relative to the horizontal plane Py.

The second portion of the ramp may preferably be arranged adjacent the first portion
of the ramp.

346948
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The second portion may preferably be less inclined than the first portion relative to
the horizontal plane Pg.

The second portion may be substantially parallel to the horizontal plane Pg, i.e. not
inclined relative to the horizontal plane Pg.

A second portion being substantially horizontal may allow horizontal travel of the
inner carriage while maintaining the tilting angle a of the storage container support.
The predetermined tilting angle a of the picking state of the inner carriage can thus
be entered prior to the inner carriage reaching the picking position. The picker may
then quicker recognise the items coming forward.

The second portion of the ramp may have a constant incline and thus follow a
substantially straight line. The second portion of the ramp may have a gradual incline
and thus follow a curve.

The second portion may be slightly curved to smooth the transition from one type of
movement to another.

The predetermined tilting angle a may be adjusted according to the specific needs of
a picker, and the height of the access station from the ground.

The tilting angle a may be adjusted with the length of the follower. The tilting angle
o may also be adjusted with the vertical elevation of the ramp.

In one aspect, the pivotal connection between the inner carriage base and the first
container support may have an axis of rotation Ar substantially arranged in the
horizontal plane Py, and the follower is arranged at a distance from the axis of rotation
ARr.

The distance between the axis of rotation and the follower will affect the horizontal
travel required of the inner carriage to enter the picking state, and thus also the
opposite horizontal travel required of the inner carriage to enter the receiving state.
Shortening of the distance between the axis of rotation and the follower will reduce
the horizontal travel required of the inner carriage to enter the picking state.

The axis of rotation Az may be arranged close to the front of the inner carriage base,
i.e. offset from the centre of gravity of the first container support. This will cause the
first container support to return to its receiving state under its own weight.

The axis of rotation Az may be arranged close to the centre of the inner carriage base,
i.e. substantially in the centre of gravity of the first container support. This will cause
a seesaw behaviour of the first container support. By moving the axis of rotation
closer to the centre of the inner carriage base, less force may be required from the
follower in tilting the first storage container support. The follower may be movably
connected to the ramp, such that the first storage container support can be forced into

346948
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the receiving state by the follower in response to a change in the vertical elevation of
the ramp while moving the inner carriage in the horizontal direction.

In one aspect, the follower may comprise a distal end provided with a follower wheel.
Alternatively, the distal end may be provided with a roller, a ball or a sliding surface.

In one aspect, the follower may extend through the inner carriage base at least in the
receiving state.

The follower may preferably also extend through the inner carriage base in the
picking state.

In one aspect, the tilting angle a may be in the range from 2° to 60° relative to the
horizontal plane Pp.

The tilting angle « may range from 2° to 60° relative to the horizontal plane Py, more
preferably from 3° to 50°, even more preferably from 4° to 45°, even more preferably
from 5° to 40°, even more preferably from 6° to 35°, even more preferably from 7°
to 30°, even more preferably from 8° to 25°, even more preferably from 9° to 20°, for
example 15° The ability to tilt the storage container allows inter alia a human
operator to view and/or access the products within the storage container more easily.

A preferred tilting angel range is 10° to 20°. Alternatively, this range may have a
starting point of 1°, 2°,3° 4°, 5° 6°, 7°, 8°, 9° or 15°. Alternatively, this range may
have an end point of 15°, 20°, 25°, 30°, 35°, 40°, 45°, 50°, 60°.

In one aspect, the access station may have a buffer area for buffering of a storage
container behind the receiving position, wherein the access station comprises:

- an outer carriage for transporting a storage container,

the outer carriage being movable along the guiding frame by means of the inner
carriage, wherein the outer carriage comprises:

- a second storage container support; and

- a gap provided in the second storage container support for receiving the first
container support of the inner carriage; and

- an attachment system for releasably connecting the inner carriage to the outer
carriage;

wherein the inner carriage base comprises:

- an elevation mechanism for raising and lowering the first storage container support
relative to the guiding frame;

346948
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wherein the displacement device is configured to move the inner carriage between
the receiving position, the picking position, and the buffer area;

wherein the inner carriage has an elevated state in which the first storage container
support is arranged at a higher elevation than the second storage container support,
and a lowered state in which the first storage container support is arranged at a lower
elevation than the second storage container support.

The attachment system may be configured to connect the inner carriage and the outer
carriage either in the elevated state or in the lowered state of the inner carriage, and
to disconnect the inner carriage and the outer carriage in the other of the elevated
state or the lowered state of the inner carriage.

It is thus provided a simplified access system with few moving parts. The access
system enables exchange of a storage container support between two storage
container supports. The access station can be made with a width substantially equal
to the width of the picking zone such that the distance between the picking zones of
two adjacent access stations is reduced to a minimum.

The outer carriage is preferably not connected to the displacement device. The outer
carriage may instead be displaceable by the inner carriage when the two are connected
by means of the attachment system.

It is thus achieved a system in which the inner carriage can operate independently of
the outer carriage without the two requiring separate displacement devices.

When connected, the attachment system may allow horizontal relative movement
between the inner carriage and the outer carriage within a given range. Within this
movement range, the inner carriage may move while the outer carriage is stationary.

When connected, a horizontal footprint of the inner carriage and a horizontal footprint
of the outer carriage will typically have at least a partial overlap.

When not connected, the inner carriage and the outer carriage may be positioned at a
horizontal distance from each other.

The attachment system may be arranged such that the inner carriage and the outer
carriage can carry one storage container each while being connected.

The gap may divide the second storage container support into two separate opposite
portions. Alternatively, they may be connected e.g. by a rod in a manner allowing
receipt of the inner carriage.

The outer carriage has a horizontal width orthogonal to its horizontal direction of
travel. The inner carriage has a horizontal width orthogonal to its horizontal direction

346948
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of travel. The horizontal width of the outer carriage is preferably greater than the
horizontal width of the inner carriage.

The displacement device may be configured to move the inner carriage in a
reciprocating manner to and from the picking position.

In one aspect, the attachment system may comprise:
- a first coupling part arranged on the inner carriage; and

- a set of second coupling parts arranged on the outer carriage at a horizontal distance
defining a horizontal movement range between the inner carriage and the outer
carriage;

wherein the first coupling part and the set of second coupling parts are engageable
when the inner carriage is in the lowered state;

wherein the first coupling part and the second coupling parts are not engageable when
the inner carriage is in the elevated state.

The inner carriage may thus be connected to and disconnected from the outer carriage
by means of the elevation mechanism operating the inner carriage between the
elevated state and the lowered state. The preferred connection is achieved when the
first coupling part is located between the set of second coupling parts.

The first and second coupling parts may be a peg and hook type mechanism,
obstructing brackets, a brake, a clutch, or a catch mechanism including blocking,
frictional and magnetic engagement. The engagement may be directly or indirectly
activated by means of the elevation mechanism, i.e. the movement or rotation of one
of the components of the elevation mechanism, e.g. the linkage. Alternatively, the
first and second coupling parts may engage in the horizontal direction, e.g. by means
of locking bolts.

In one aspect, the first coupling part may be arranged at a rear end of the inner
carriage, and the second coupling parts are arranged at opposite ends of the outer
carriage. L.e. the second coupling parts being spaced apart.

The inner carriage may then move horizontally relative to the outer carriage until the
first coupling part engages one of the second coupling parts. The first storage
container support and the second storage container support may then substantially be
vertically aligned. Further horizontal movement of the inner carriage relative to the
outer carriage may cause the inner carriage and the outer carriage to hook up together.
The outer carriage may then be towed by the inner carriage, i.e. horizontal travel of
the inner carriage may cause an equal horizontal travel of the outer carriage.
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The inner carriage may then move in a second horizontal direction, opposite the first
horizontal direction, until the first coupling part engages another one of the second
coupling parts. The first storage container support and the second storage container
support may then substantially have no vertical overlap. One storage container may
then be placed on the first storage container support while another storage container
is placed on the second storage container support. Further movement of the inner
carriage in the second horizontal direction will cause the outer carriage to follow.

A forward end of the inner carriage being on the picking position side of the inner
carriage, and a rear end of the inner carriage being on the buffer area side of the inner
carriage, when the inner carriage is located in the receiving position.

In one aspect, the outer carriage may comprise a vertically extending portion for
hooking a storage container positioned on the first storage container support and
moving in the horizontal direction towards the buffer area.

When a storage container has reached the vertical plate, further horizontal movement
of the storage container, i.e. the inner carriage, will cause the outer carriage to follow.
The vertical plate is preferably arranged in a distal end of the outer carriage, allowing
substantially vertical alignment of the first storage container support and the second
storage container support when a storage container is placed on the first storage
container support.

In one aspect, the guiding frame may comprise a first guide path and a second guide
path parallel to the first guide path;

wherein the inner carriage is movable along the first guide path and the outer carriage
is movable along the second guide path.

In one aspect, the access station may further comprise:
- a position holding device for holding the outer carriage in a predetermined position.

The position holding device may be magnets arranged on the outer carriage and the
guiding frame. A position holding device without moving components can thus be
achieved. The strength of the magnets can be selected to achieve the desired
resistance against a change in position.

The predetermined position may typically be the receiving position and/or the buffer
area of the access station.

The position holding device may be particularly useful when moving the inner
carriage while keeping the outer carriage stationary.

In one aspect, the elevation mechanism may comprise:
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- a motor arranged in the inner carriage base for providing rotational drive;
- a drive crank coupled to the motor to transmit rotational drive from the motor;
- a coupler link pivotally coupled to the drive crank;

- a drive coupling link pivotally coupled to the coupler link, the coupler link coupling
rotational drive from the drive crank to the drive coupling link; and

- a set of displacement links pivotally coupled to opposite ends of the drive coupling
link;

wherein the displacement links are pivotably connected to the inner carriage base,
such that the drive coupling link, displacement links and inner carriage base act as a
parallel-linkage mechanism that raises and lowers the first storage container support.

The inner carriage may be supported by the drive coupling link. The drive coupling
link may then interface the guiding frame. The parallel-linkage mechanism may thus
raise and lower the first storage container support, together with the inner carriage
base, relative to the guiding frame.

The inner carriage may comprise wheels for interfacing the guiding frame, i.e. for
supporting the inner carriage. These wheels may be mounted on the displacement
link. The wheels may alternatively be arranged on a shaft connected to or supported
by the displacement link. These wheels can thus be raised and lowered relative to the
first storage container support, by means of the parallel-linkage mechanism, such that
the first storage container can be raised and lowered relative to the first storage
container support.

Alternatively, the elevation mechanism may be configured to raise and lower the first
storage container support relative to the inner carriage base.

The coupler link may have a recess.

The coupler link, drive crank, drive coupling link, displacement link and first storage
container support are coupled by pivots.

In a lowered state of the inner carriage, the coupler link straddles a pivot point of the
drive crank, such that the pivots of the coupler link are positioned on opposite sides
of the drive crank’s pivot point.

The drive coupling link may be substantially parallel to the horizontal plane Py in
both the lowered state and the elevated state of the inner carriage.

The drive crank may be arranged to move through an angle of approximately 180
degrees between the lowered state and the elevated state of the inner carriage.
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The drive crank’s movement may be limited by stops.

The present invention also relates to an inner carriage for an access station as
described herein,

wherein the inner carriage may comprise:
- an inner carriage base configured for movement along a guiding frame;
- a first storage container support pivotably connected to the inner carriage base; and

- a follower connected to and protruding from the first storage container support
configured for at least indirectly interaction with a ramp,;

wherein the inner carriage has a receiving state in which the first storage container
support is arranged substantially parallel to a horizontal plane Py, and a picking state
in which the first storage container support is tilted relative to the horizontal plane
Py with a predetermined tilting angle «; and

wherein gravity biases the inner carriage towards the receiving state, and the
interaction between the follower and the ramp urges the first storage container support
of the inner carriage towards the picking state.

In one aspect, the inner carriage base of the inner carriage may comprise:

- an elevation mechanism for raising and lowering the first storage container support.
The present invention also relates to an automated storage and retrieval system,
wherein the automated storage and retrieval system may comprise:

- an access station as described herein;

- arail system comprising a first set of parallel rails arranged in a horizontal plane Py
and extending in a first direction X and a second set of parallel rails arranged in the
horizontal plane Py and extending in a second direction ¥ which is orthogonal to the
first direction X, which first and second sets of rails form a grid pattern in the
horizontal plane Pr comprising a plurality of adjacent grid cells, each comprising a
grid opening defined by a pair of neighbouring rails of the first set of rails and a pair
of neighbouring rails of the second set of rails;

a plurality of stacks of storage containers arranged in storage columns located beneath
a storage section of the rail system, wherein each storage column is located vertically
below a grid opening;

- at least one port column located beneath a delivery section of the rail system and
vertically aligned with the receiving position of the access station, the at least one
port column being void of storage containers; and
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- a container handling vehicle comprising a lifting mechanism for lifting storage
containers stacked in the stacks above the storage section and drive means configured
to drive the vehicle along the rail system in at least one of the first direction X and
the second direction Y.

In the receiving position, the inner carriage may receive a storage container from a
container handling vehicle through the port column. Storage containers may be
supplied to the receiving position vertically through the port column, e.g. by means
of a container handling vehicle operating on the rail system. Alternatively, storage
containers may be supplied to the receiving position from the side, e.g. by means of
a container handling vehicle operating on the same level as the access station.

The present invention also relates to a method for presenting a storage container to a
picker using an automated storage and retrieval system as described herein,

wherein the method may comprise the steps of:

- moving the first storage container support of the inner carriage into the receiving
state in the receiving position;

- placing a target storage container on the inner carriage;

- moving the inner carriage along the guiding frame by means of the displacement
device to move the inner carriage into the picking state in the picking position.

The present invention also relates to a method for transferring a storage container
using an automated storage and retrieval system as described herein,

wherein the method comprises the steps of:
- placing a first storage container on the first storage container support;

- if the inner carriage is in the lowered state, raising the first storage container support
to move the inner carriage into the elevated state;

- moving the inner carriage along the guiding frame until the first storage container
support is substantially received by a gap in the second storage container support; and

- lowering the first storage container support to move the inner carriage into the
lowered state, thereby placing the storage container on the second storage container
support.

It is thus achieved a method for transferring a storage container from the first storage
container support to the second storage container support.

In one aspect, the method may further comprise the steps of:

- moving the inner carriage to the receiving position;
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- placing a second storage container on the first storage container support;

- attaching the outer carriage to the inner carriage using the attachment system in case
the outer carriage is not already attached to the inner carriage; and

- moving the inner carriage and the outer carriage to locate the outer carriage in the
receiving position.

The inner carriage may thus receive a second storage container before the first storage
container has been retrieved. The first storage container is positioned for retrieval and
can be retrieved immediately or at a later stage.

In one aspect, the method may further comprise the steps of:

- raising the first storage container support to move the inner carriage into the elevated
state, thereby disconnecting the attachment system and separating the inner carriage
from the outer carriage;

- moving the inner carriage to the picking position.

The inner carriage is thus disconnected from the outer carriage and may move the
second storage container to the picking position while the outer carriage remains in
the receiving position. The inner carriage may thus continue its operation before the
first storage container has been retrieved. In this way time can be saved.

In one aspect, the method may further comprise the steps of:

- retrieving the first storage container from the second storage container support
through the port column.

The retrieval of the first storage container may be performed before or after the
disconnection of the inner carriage and the outer carriage.

BRIEF DESCRIPTION OF THE DRAWINGS

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

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

and retrieval system.

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

arranged cavity for carrying storage containers therein;
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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 storage container and product items stored in the

storage container;

Fig. 5is a perspective view of an access station for presentation of a storage container

from an automated storage and retrieval system to a picker;

Fig. 6 is a perspective view of several access stations, for presentation of a storage
container from an automated storage and retrieval system to a picker, arranged side-

by-side;

Fig. 7 is an exploded view of the access station comprising a guiding frame, an outer

carriage, an inner carriage, and an access cabinet;

Fig. 8 is a perspective view of the access station partly assembled and connected to a

grid frame;

Fig. 91s a perspective view of the assembled access station with an access station and

connected to a grid frame;

Fig. 10 is a vertical cross-section of the access station indicating a picking position,

a transfer zone, a receiving position and a buffering area of the access station;

Fig. 11 is a vertical cross-section of the access station with the outer carriage in the

receiving position and the inner carriage in the transfer zone,

Fig. 12 is a vertical cross-section of the access station wherein the inner carriage has

a different tilting angle as compared to Fig. 11;

Fig. 13ais a vertical cross-section of the access station with the inner carriage in the

picking position and having a predetermined tilting angle;

Fig. 13b is a rear view of the access station of Fig. 13a;

Fig. 14a is perspective view of the inner carriage in an elevated state;
Fig. 14b is perspective view of the inner carriage in a lowered state;

Fig. 14c is an underside perspective view of the inner carriage in a lowered state;
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Fig. 15a is a vertical cross-section of the access station with both the inner carriage
and the outer carriage in the buffer area, the inner carriage is in the elevated state and

carrying a storage container;

Fig. 15b is a rear view of the access station with both the inner carriage and the outer

carriage in the buffer area, the inner carriage is in the elevated state;

Fig. 16 is a rear view of the access station with both the inner carriage and the outer

carriage in the buffer area, the inner carriage is in the lowered state;

Fig. 17ais a vertical cross-section of the access station with the inner carriage in the
lowered state and located in the receiving position and the outer carriage located in
the buffer area and carrying a storage container received from the inner carriage, the

inner carriage and the outer carriage being connected,;

Fig. 17b i1s a rear view of the access station with the inner carriage in the lowered
state and located in the receiving position and the outer carriage located in the buffer

area, the inner carriage and the outer carriage being connected;

Fig. 18 is a vertical cross-section of the access station with the inner carriage in the
lowered state, located in the receiving position and carrying a storage container
received through a port column, the outer carriage located in the buffer area and
carrying a storage container received from the inner carriage, the inner carriage and

the outer carriage being connected,

Fig. 19a is a vertical cross-section of the access station with the inner carriage in the
lowered state, located in the transfer zone and carrying a storage container, the outer
carriage located in the receiving position and carrying a storage container to be
retrieved through the port column, the inner carriage and the outer carriage being

connected;

Fig. 19b is a rear view of the access station with the inner carriage in the lowered
state and located in the transfer zone, the outer carriage located in the receiving

position, the inner carriage and the outer carriage being connected;

Fig. 20 is a rear view of the access station with the inner carriage in the elevated state
and located in the transfer zone, the outer carriage located in the receiving position,

the inner carriage and the outer carriage being disconnected; and

Fig. 21 is a vertical cross-section of the access station with the inner carriage in the

elevated state, located in the transfer zone and carrying a storage container to be
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presented to a picker, the outer carriage located in the receiving position and the
storage container has been retrieved through the port column, the inner carriage and

the outer carriage being disconnected.

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, 1.e. a number of upright members 102 and a number of
horizontal members 103, which are supported by the upright members 102, and
further that the framework structure 100 comprises a first, upper rail system 108 in
the X direction and Y direction.

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

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

Fig. 5 shows a perspective view of an access station 400. When in connection with
an automated storage and retrieval system 1, the access station 400 may be used for
presentation of a storage container 106 from the automated storage and retrieval
system 1 to a picker. Different kinds of container handling vehicles 201, 301 may be
used to deliver storage containers 106 from a storage location within the automated
storage and retrieval system 1 to the access station 400. The access station 400 can
then move the storage container 106 to a position in which the picker can be granted
a limited access to the storage container 106 being presented, preferably only to an
open side of the storage container 106 being presented. Access may e.g. be granted
by an automatically operated hatch. After a product 80 has been picked by the picker,

the presented storage container 106 can be returned for storage in the automated
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storage and retrieval system 1. The access station 400 may then move the storage
container to a position from which it can be retrieved by some type of container
handling vehicle 201, 301.

The access station 400 may have a portion extending horizontally outside the

framework structure 100 of the connected automated storage and retrieval system 1.

Fig. 6 is a perspective view of several access stations 400. As illustrated, the access
station 400 may have a substantially horizontal interface towards the picker.
Alternatively, the access station 400 may have an interface towards the picker that is
tilted relative to the horizontal plane Px. The tilted interface will allow a more
ergonomic working position for a human picker and a better overview of the contents

of the storage container 106.

The access station 400 may be produced with a preferred height and be provided with
adjustable feet. The height of the access station 400 can preferably be adapted to the
average height of a human picker. The height of the access station 400 may preferably
also be adapted to the height Hyof the storage containers 106.

The access station 400 may be produced with a preferred width. The width of the
access station 400 can preferably be adapted to the length Lror width Wy of the storage
containers 106, depending on the orientation of the storage container 106 in the access
station 400. The access station 400 may be provided with a smaller width if the
storage container 106 is oriented with its shortest side in the width direction of the

access station 400.

By adapting the width of the access station 400 to the width of one storage column
105, two or more access stations 400 can be arranged side-by-side in a space efficient
manner, i.e. not spaced apart. Such arrangement of the access stations 400 may enable
the human picker to be more efficient due to shorter distances between the access
stations 400.

Fig. 7 is an exploded view of the access station 400. The access station 400 may
comprise a guiding frame 410, an outer carriage 430, an inner carriage 420, and an
access cabinet 490. The access station 400 may be configured for connection to a grid
frame 415. The grid frame 415 may be further configured for connection to the

automated storage and retrieval system 1.

Fig. 8 is a perspective view of the access station 400 partly assembled, i.e. without

the access cabinet 490, and connected to the grid frame 490. The inner carriage 430
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and the outer carriage 420 may be movably arranged on the guide frame 410. The
guide frame 410 may be supported by the grid frame 415. When supported by the grid
frame 415, the guide frame 410 will typically be arranged in the horizontal plane Py.

The guiding frame 410 may be arranged with a portion inside the grid frame 415 and
another portion outside the grid frame 415. The portion of the guiding frame 410
being outside the grid frame 415 will typically be received by the access cabinet 490,
as illustrated in Fig. 9.

Fig. 9 is a perspective view of the access station 400 of Fig. 7 in an assembled state
and connected to the grid frame 415. The access cabinet 490 may be connected to the

grid frame 415.

Fig. 10 is a vertical cross-section of the access station 400. The inner carriage 420
may be moved along the grid frame 415 between a receiving position Pr and a picking

position Pp.

The receiving position Pr may be arranged such that the inner carriage 420 can
receive storage containers 106 from above, typically from a storage container
handling vehicle 201, 301. Alternatively, or additionally, the receiving position Pz
may be arranged such that the inner carriage 420 can receive storage containers 106
from the side, typically from a conveyor. The receiving position Pr may be arranged
inside the framework structure 100, e.g. below a port column 119, 120, such that

storage containers 106 can be received through the port column 119, 120.

The picking position Pp may be arranged such that a picker (human or robotic) can
access a product item 80 placed in a storage container 106 supported by the inner
carriage 420 when the inner carriage 420 is in the picking position Pp. The picking
position Pp will typically be arranged outside the framework structure 100. When
arranged outside the framework structure 100, the picking position Pp will typically

be arranged inside the access cabinet 490.

The picking position Pp and the receiving position Pz may be directly connected or
indirectly connected via a transfer zone Z7. The inner carriage 420 may thus move
through the transfer zone Z7 when moving between the picking position Pp and the
receiving position Pr. The transfer zone Z7 is preferably configured such that the

inner carriage 420 can move therethrough while supporting a storage container 106.

The inner carriage 420 may be moved along the grid frame 415 into a buffering area

Ap. The buffering area Ap and the picking position Pp may typically be arranged on
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opposite sides of the receiving position Pr. When the receiving position Pr is
arranged inside the framework structure 100, the buffering area A will typically also

be arranged inside the framework structure 100.

The buffering area A is preferably configured such that the inner carriage 420 can
move therethrough while supporting a storage container 106. The buffering area Ap
may be configured to receive one or several storage containers 106. The buffering
area Ap may be configured such that storage containers 106 can be stored and stacked

above it.

In Fig. 10, the inner carriage 420 is supporting a storage container 106 in the receiving
position Pr. The inner carriage 420 and the outer carriage 430 may both be in the

receiving position Py at the same time.

The outer carriage 430 may be moved along the grid frame 415 between the buffering
area Ap and the receiving position Pr. The inner carriage 420 and the outer carriage

430 may both be in the buffering area A at the same time.

Fig. 11 and Fig. 12 are vertical cross-sections of the access station 400. The outer
carriage 430 is in the receiving position Pr while the inner carriage 420 is in the

transfer zone Z7 and supporting a storage container 106.

The access station 400 may comprise a displacement device 440 configured to move
the inner carriage 420 between the receiving position Pr and the picking position Pp.
The displacement device 440 may also be configured to move the inner carriage 420
through the transfer zone Z7. The displacement device 440 may also be configured to
move the inner carriage 420 into the buffering area 43.

The inner carriage 420 may comprise an inner carriage base 421, movable along the
guiding frame 410; a first storage container support 422, pivotably connected to the
inner carriage base 421; and a follower 424, connected to and extending from the first

storage container support 422.

One example of a displacement device 440 is illustrated to comprise a drive belt 441
that is operated by an electric motor 442. The electric motor 442 may be configured
to communicate with the control system 500. The inner carriage 420 may comprise a
drive belt bracket 426 as illustrated in Fig. 14c. By attaching the drive belt 441 to the
drive belt bracket 426, the inner carriage 420 can be moved by the displacement
device 440.
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When the displacement device 440 comprises a drive belt 441, the inner carriage base
421 may e.g. be a wheeled base configured to move along a first path 411 of the
guiding frame 410.

The inner carriage 420 may have a receiving state. In the receiving state, the first
storage container support 422 is arranged substantially parallel to the horizontal plane

Pp, as illustrated in Fig. 10.

The inner carriage 420 may have a picking state. In the picking state, the first storage
container support 422 is tilted relative to the horizontal plane Py with a predetermined

tilting angle a, as illustrated in Fig. 13a.

The access station 400 may comprise a ramp 470 for interaction with the follower
424 Asillustrated inter aliain Fig. 11 and Fig. 12, the ramp 470 may be at least partly

arranged below the transfer zone Z7.

The follower 424 and the ramp 470 may be configured to interact to enter the inner
carriage 420 into the picking state in response to a movement of the inner carriage
420 from the receiving position Pr to the picking position Pp, which in some cases

would include movement through the transfer zone Z7.

Fig.11, Fig. 12 and Fig. 13a illustrate a sequence of how the first storage container
support 422 may be tilted relative to the horizontal plane Py as the inner carriage 420
moves towards the picking position Pp. The tilting angle o gradually increases until
it reaches the predetermined value. In Fig. 13a, the inner carriage 420 has reached its
picking state and the picking position Pp. The storage container 106 can thus be
presented to a picker.

Fig. 13a illustrates that the ramp 470 may comprise a first portion 471 and a second
portion 472. The first portion 471 may be at least partly arranged below the transfer
zone Z7, and the second portion 472 may be at least partly arranged below the picking
position Pp. The first portion 471 may extend into the picking position Pp. The first
portion 471 may extend into the picking position Pr. The second portion 472 may

extend into the transfer zone Z7.

The first portion 471 and the second portion 472 are typically inclined relative to the
horizontal plane Py. The first portion 471 is typically inclined differently than the
second portion 472. The second portion 472 may be oriented substantially in the
horizontal plane Py. In Fig. 13a, the follower 424 interacts with the second portion

472 in the picking position Pp. In this particular example, the first portion 471 cause
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the first storage container support 422 to tilt while the second portion 472 maintains
the tilting angle a caused by the first portion 471. The ramp 470 may have further

portions being differently inclined relative to the horizontal plane Pp.

In the example of Fig. 13a, the ramp 470 is a bracket mounted to the guiding frame
410 or another structural member of the access station 400.

Fig. 13b shows a rear view of the access station of Fig. 13a. In both Fig. 13a and Fig.
13b, it is illustrated how the first storage container support 422 may pivot around an

axis of rotation Ar. The axis of rotation Ar is in a forward end of the inner carriage
420.

The follower 424 provides a thrust on the first storage container support 422 as it
moves along the inclined ramp 470 towards the picking position Pp. This thrust cause
the first storage container support 422 to tilt relative to the inner carriage base 421.
In the example of Fig. 13a and Fig. 13b, the follower 424 is arranged substantially in
the centre of the first storage container support 422.

As the inner carriage 420 moves from the picking position Pp towards the receiving
position Pr, the storage container support 422 will move towards the horizontal
position, i.e. the receiving state of the inner carriage 420. This may be caused by
gravity. Depending on the position of the follower 424 relative to the axis of rotation
Ar and on the weight distribution in the storage container 106, gravity alone may not
be enough. In such cases the ramp 470 may be configured as a track restricting the
vertical movement of the follower 424 at any given position. The ramp 470 may thus
pull the follower down and lift the follower up, as the case may be.

The follower 424 extends from the first storage container support 422 a given length.
The length of the follower 424 preferably makes it extends through the inner carriage
base 421, at least in the receiving state. The length of the follower 424 may preferably
make it extend through the inner carriage base 421 also in the picking state. By
extending through the inner carriage base 421, the follower 424 allows the ramp 470
to be arranged below the receiving position Pg, the transfer zone Z7, and/or the
picking position Pp. Thus, the ramp 470 will not obstruct the travel of the inner

carriage 420.

In the configuration of Fig. 13a and Fig. 13b, the ramp 470 is vertically aligned with
the guiding frame 410. This configuration allows the access station 400 to have a

smaller width as compared to a configuration where the ramp 470 is arranged on the
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side of the guiding frame 410. The access station may thus have a width close to the

width Wror length L of the storage containers 106.

A retention lip 423 may be provided to prevent the storage container 106 from sliding
off the first container support 422 as the inner carriage 420 enters the picking state.
The retention lip 423 is therefore provided on the edge of the first storage container

support 422 having the lowest vertical elevation in the picking state.

Fig. 14a, Fig. 14b and Fig. 14c illustrates that the inner carriage 420 may have an
elevated state and a lowered state. The elevated state is exemplified in Fig. 14a, and
the lowered state is exemplified in Fig. 14b and Fig. 14c. In the elevated state, the
first storage container support 422 will have a greater vertical distance to the guiding
frame 410 than in the lowered state, when the inner carriage 420 is movably arranged
on the guiding frame 410. When the inner carriage base 421 is a wheeled base. The
distance between the wheels 427 and the first storage container support 422 will then

typically be greater in the elevated state than in the lowered state.

In order to shift between the elevated state and the lowered state, the inner carriage
420 may comprise an elevation mechanism 480. The elevation mechanism 480 may
comprise a motor 481, a drive crank 482, coupler link 483, a drive coupling link 484
and a displacement link 485. The elevation mechanism 480 may be arranged on the

inner carriage base 421.

The motor 481 can providing rotational drive and may preferably be arranged in the
inner carriage base 421. The drive crank 482 is coupled to the motor 481 and
configured to transmit rotational drive from the motor 481. The coupler link 483 may
be pivotally coupled to the drive crank 482. The drive coupling link 484 may be
pivotally coupled to the coupler link 483. The coupler link 483 may thus transfer
rotational drive from the drive crank 482 to the drive coupling link 484. The
displacement link 485 may be provided in sets pivotally coupled to opposite ends of

the drive coupling link 484.

The displacement links 485 may be pivotably connected to the inner carriage base
421, such that the drive coupling link 484, the displacement link 485 and the inner
carriage base 421 act as a parallel-linkage mechanism. The parallel-linkage

mechanism may raise and lower the first storage container support 422.

The coupler link 483 may be formed with a recess 486. In Fig. 14b it is illustrated
that the pivot point 487 of the drive crank 482 can be in the recess 486, e.g. in the

lowered state of the inner carriage 420.
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The drive crank 482 will typically rotate 180 degrees to move the inner carriage 420

from the elevated state to the lowered state.

The inner carriage 420 may comprise a set of axles 428. The axle 428 itself may be
configured to interface the guiding frame 410 in a movable manner. Or, if the inner
carriage 420 comprises a wheeled base, the axle 428 may be configured for rotational

connection of the wheels 427.

Each displacement link 485 may be configured to support the axle 428, or preferably
connected to the axle 428, such that the axle 428 can be moved relative to the first

container support 422 in response to operation of the parallel-linkage mechanism.

Fig. 15a shows the same cross-section of the access station 400 as Figs. 10-13a, and
Fig. 15b shows a rear view of the access station of Fig. 15a. In Fig. 15a and Fig. 15b,

the inner carriage 420 and the outer carriage 430 are both in the buffering area 4.

As illustrated in 15b, the outer carriage 430 may comprise a second storage container
support 431 making it suitable for supporting and transporting of storage containers
106. A gap 432 may be provided in the second storage container support 431 in which
the inner carriage 420 may be received. The inner carriage 420 can thus be in the
buffering area Ap or in the receiving position Pr at the same time as the outer carriage
430.

In Fig. 15a and Fig. 15b the inner carriage 420 is in the elevated state. As illustrated
in Fig. 15b, the first storage container support 422 has a higher vertical elevation than
the second storage container support 431 when the inner carriage 420 is in the
elevated state. The storage container 106 illustrated in Fig. 15a will thus be supported
by the first storage container support 422 when the inner carriage 420 and the outer
carriage 430 are in the same position/zone/area and the inner carriage 420 is in the

elevated state.

Fig. 16 shows the same rear view as Fig. 15b, except that the inner carriage 420 is in
the lowered state. The second storage container support 431 then has a higher vertical
elevation than the first storage container support 422. A storage container 106 may
thus be transferred from the first storage container support 422 to the second storage
container support 431 by means of entering the inner carriage 420 into the lowered
state while being substantially in the same position as the outer carriage 430. In a
similar fashion, a storage container 106 may be transferred from the second storage

container support 431 to the first storage container support 422 by means of entering
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the inner carriage 420 into the elevated state while being substantially in the same

position as the outer carriage 430.

The gap 432 in the outer carriage 430 may preferably have a length in the first
direction X not exceeding at least one of the length Lr or the width W of the storage
container 106, such that the storage container 106 can be supported by the second
storage container support 431. The storage container 106 may thus extend on the

outside of the first storage container support 422 at least in the first direction X.

The outer carriage 430 may be configured for movement along a second guide path
412 of the guiding frame 410. The outer carriage 430 and the inner carriage 420, that
is movable along the first guide path 411, may thus move along the guiding frame

410 without interfering with each other.

The outer carriage 430 may be configured to be movable along the guiding frame 410
by means of the inner carriage 420. This can be achieved by means of a vertical plate
433 arranged on the outer carriage 430. The vertical plate 433 does not necessarily
have to be orthogonal to the horizontal plane Py The vertical plate 433 may be
configured to interact with the storage container 106 supported by the inner carriage
420. When the storage container 106 supported on the first storage container support
422 is moved into contact with the vertical plate 433, further movement of the inner

carriage 420 will push the outer carriage 430 in the same direction.

One example of such movement may be when the outer carriage 430 is in the
receiving position Pr and the inner carriage is in the picking position Pp and they are
both going to move into the buffering area Az. No storage container 106 is supported
by the second storage container support 431. One storage container 106 is supported
by the inner carrier 420 in the elevated state. The inner carriage 420 may be moved
from the picking position Pp through the receiving position Pr into the buffering area
Ap by means of the displacement device 440. As the inner carriage 420 reaches the
receiving position Pg, the vertical plate 433 of the outer carriage 430 will interact
with the storage container 106 supported by the first storage container support 422.
As the inner carriage 420 moves further towards the buffering area A, the outer

carriage 430 will be pushed along.

The inner carriage 420 may move the outer carriage 430 along the guiding frame 410
by means of an attachment system 450. The attachment system 450 may comprise a
first coupling part 451 arranged on the inner carriage 420 and a second coupling part
452 arranged on the outer carriage 430, also illustrated in Fig. 11. The attachment

system 450 may be configured to releasably connect the inner carriage 420 to the

346948



10

15

20

25

30

29

outer carriage 430. In the exemplifying Fig. 17a and Fig. 17b, the attachment system
450 is configured to connect the inner carriage 420 to the outer carriage 430 by means
of entering the lowered state of the inner carriage 420, and to disconnect the inner
carriage 420 from the outer carriage 430 by means of entering the elevated state of

the inner carriage 420.

The first coupling part 451 is preferably a peg extending in the first direction X, and
the second coupling part 451 may preferably be a hook extending in the first direction

X and configured to connect with the peg moving in the second direction Y.

The first coupling part 451 is preferably arranged in a rear end of the inner carriage
420. The second coupling part 452 is preferably arranged in a forward end of the outer
carriage 451. The outer carriage 430 may preferably also be provided with a second
coupling part 452 in a rear end, i.e. the two second coupling parts 452 being spaced
apart. Movement of the inner carriage 420 in the second direction ¥ may thus cause
the outer carriage 430 to follow. However, some movement of the first coupling part
451 may be allowed between the forward second coupling part 452 and the rear
second coupling part 452. The inner carriage 420 may thus be positioned differently
relative to the outer carriage 430 depending on the direction of movement, i.e. when
moving from the buffer area Ap towards the picking position Pp or when moving from

the receiving position Pr towards the buffer area A5.

When moving from the buffer area Ap towards the picking position Pp, the first
storage container support 422 may preferably enter a position outside the gap 432
such that the outer carriage 430 can be in the buffer area Az and the inner carriage
420 can be in the receiving position Pr while being connected to each other. In this
way, the second storage container support 431 may support one storage container 106
while the first storage container support 422 receives another storage container 106.
This is illustrated in Fig. 18.

When moving from the picking position Pp towards the buffer area Ap, the first
storage container support 422 may preferably be received in the gap 432 such that the
outer carriage 430 and the inner carriage 420 can both be in the buffer area 4z while

being connected to each other.

By having a port column 119, 120 arranged above the receiving position Pr, storage
containers 106 can be received and retrieved from the first storage container support
422 or the second storage container support 431 when positioned in the receiving
position Pr.

346948
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A position holding device 460 may be provided in the access station 400. The position
holding device 460 may be configured to hold the outer carriage 430 in a
predetermined position, e.g. the receiving position Pr or the buffer area Ap. Fig. 17b
and Fig. 19b illustrate how this may be realized by means of magnets. The position
holding device 460 may hold the outer carriage 430 in position until a predetermined
force is applied the outer carriage 430, e.g. from the inner carriage 420. The position
holding device 460 will prevent drifting of the outer carriage 430 when not moved by

the inner carriage 420.

After presentation of a storage container 106 to a picker, the inner carriage 420 may
thus move itself and the outer carriage 430 to the buffer area Az where the presented
storage container 106 can be transferred from the inner carriage 420 to the outer
carriage 430. The inner carriage 420 may then be releasably connected to the outer
carriage 430 by means of the attachment system 450. Alternatively, the inner carriage
420 could have be releasably connected to the outer carriage 430 when both were in
the receiving position Pr. The inner carriage 420 may then move to the receiving
position Pr to receive a new storage container 106 to be presented to the picker, while
the outer carriage 430 remains in the buffer area Az. The inner carriage 420 may
subsequently move the outer carriage 430 to the receiving position Pr such that the
presented storage container 106 can be retrieved, as illustrated in Fig. 19a. The inner
carriage 420 may then disconnect from the outer carriage 430 by means of entering
the elevated state, as illustrated (without the storage container 106) in Fig. 20, and
move towards the picking position Pp, as illustrated in Fig. 21. In the picking position
Pp, the newly received storage container 106 can be presented to the picker. The
previously presented storage container 106 may be retrieved before or after

disconnection of the inner carriage 420. This procedure may then be repeated.

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

80
100
102
103
104
105
106
106’
107
108
110
110a
110b
111
I11a
111b
112
119
120
201
201a
201b
201c¢
301
301a
301b
301c
304
400
410
411
412
415
420
421
422
423
424
425

Prior art automated storage and retrieval system
Product item

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 (T)

Second rail of second direction (Y)

Access opening

First port column

Second port column

Prior art storage container vehicle

Vehicle body of the storage container vehicle 201
Drive means / wheel arrangement, first direction (X)
Drive means / wheel arrangement, second direction (})
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)

Gripping device

Access station

Guiding frame

First guide path, of the guiding frame

Second guide path, of the guiding frame

Grid frame

Inner carriage

Inner carriage base

First storage container support

Retention lip

Follower

Follower wheel
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427
428
430
431
432
433
440
441
442
450
451
452
460
470
471
472
480
481
482
483
484
485
486
487
490
500
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Drive belt bracket

Wheel, of inner carriage

Axle, for wheels

Outer carriage

Second storage container support
Gap, in outer carriage

Vertical plate

Displacement device

Drive belt

Electric motor

Attachment system

First coupling part

Second coupling part

Position holding device

Ramp

First portion, of the ramp

Second portion, of the ramp
Elevation mechanism, for inner carriage
Motor, for elevation mechanism
Drive crank, for elevation mechanism
Coupler link, for elevation mechanism
Drive coupling link, for elevation mechanism
Displacement link, for elevation mechanism
Recess in the coupler link

Pivot point of the drive crank

Access cabinet, with hatch

Control system

Horizontal plane

Picking position

Receiving position

Buffer area

Transfer zone

Width of the storage container
Length of the storage container
Height of the storage container

Area of the storage container

Tilting angle

Axis of rotation

First direction

Second direction

Third direction
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CLAIMS

1.

An access station (400) for presentation of a storage container (106) from
automated storage and retrieval system (1) to a picker, the access station
having a receiving position (Pr) for receiving a storage container (106),
forward of the receiving position (Pr) a picking position (Pp) for picking
products (80) from the storage container (106), and a transfer zone (Z7)
connecting the receiving position (Pr) and the picking position (Pp),
wherein the access station (400) comprising:

— aramp (470) at least partly arranged below the transfer zone (Z7);

— aguiding frame (410) arranged in a horizontal plane (Px) and
extending between the picking position (Pp), the transfer zone (Z7)
and the receiving position (Pr);

— an inner carriage (420) for transporting a storage container (106),
wherein the inner carriage (420) comprises:

i. an inner carriage base (421) movable along the guiding frame
(410);
ii. a first storage container support (422) pivotably connected to
the inner carriage base (421); and
iii. a follower (424) connected to and extending from the first
storage container support (422) for interaction with the ramp
(470);
wherein the inner carriage (420) has a receiving state in which the
first storage container support (422) is arranged substantially parallel
to the horizontal plane (Pr), and a picking state in which the first
storage container support (422) is tilted relative to the horizontal
plane (Px) with a predetermined tilting angle («); and

— adisplacement device (440) configured to move the inner carriage
(420) between the receiving position (Pr) and the picking position
(Pr);

wherein the follower (424) and the ramp (470) are configured to interact to
move the inner carriage (420) into the picking state in response to a
movement of the inner carriage (420) from the receiving position (Pr) to the
picking position (Pp).

The access station (400) according to claim 1,
wherein the inner carriage base (421) is a wheeled base.

The access station (400) according to any one of the preceding claims,
wherein the displacement device (440) comprises a drive belt (441) operated
by an electric motor (442).

The access station (400) according to any one of the preceding claims,

wherein the ramp (470) has a first portion (471) at least partly arranged
below the transfer zone (Z7), wherein the first portion (471) is inclined

relative to the horizontal plane (Pr).

The access station (400) according to any one of the preceding claims,
wherein the ramp (470) comprises a second portion (472) at least partly
arranged below the picking position (Pp), wherein the second portion (472)
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is inclined differently than the first portion (471) relative to the horizontal
plane (Px).

The access station (400) according to any one of the preceding claims,
wherein the pivotal connection between the inner carriage base (420) and the
first container support (422) has an axis of rotation (A4r) substantially
arranged in the horizontal plane (Px), and the follower (424) is arranged at a
distance from the axis of rotation (4r).

The access station (400) according to any one of the preceding claims,
wherein the follower (424) comprises a distal end provided with a follower
wheel (425).

The access station (400) according to any one of the preceding claims,
wherein the follower (424) extends through the inner carriage base (421) at
least in the receiving state.

The access station (400) according to any one of the preceding claims,
wherein the tilting angle (&) is in the range from 2° to 60° relative to the
horizontal plane (Pg).

The access station (400) according to any one of the preceding claims,
wherein the access station (400), behind the receiving position (Pr), has a
buffer area (4p) for buffering of a storage container (106), wherein the
access station (400) comprises:
— an outer carriage (430) for transporting a storage container (106),
the outer carriage (430) being movable along the guiding frame (410)
by means of the inner carriage (420), wherein the outer carriage (430)
comprises:
i.  asecond storage container support (431); and
ii.  agap (432) provided in the second storage container support
(431) for receiving the first container support of the inner
carriage (420); and
— an attachment system (450) for releasably connecting the inner
carriage (420) to the outer carriage (430);
wherein the inner carriage base (421) comprises:
— an elevation mechanism (480) for raising and lowering the first
storage container support (422) relative to the guiding frame (410),
wherein the displacement device (440) is configured to move the inner
carriage (420) between the receiving position (Pr), the picking position (Pp),
and the buffer area (45);,
wherein the inner carriage (420) has an elevated state in which the first
storage container support (422) is arranged at a higher elevation than the
second storage container support (431), and a lowered state in which the first
storage container support (422) is arranged at a lower elevation than the
second storage container support (431).

The access station (400) according to claim 10,
wherein the attachment system (450) comprises:
— afirst coupling part (451) arranged on the inner carriage (420); and
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— aset of second coupling parts (452) arranged on the outer carriage
(430) at a horizontal distance defining a horizontal movement range
between the inner carriage (420) and the outer carriage (430);

wherein the first coupling part (451) and the set of second coupling parts
(452) are engageable when the inner carriage (420) is in the lowered state;
wherein the first coupling part (451) and the second coupling parts (452) are
not engageable when the inner carriage (420) is in the elevated state.

The access station (400) according to claim 11,

wherein the first coupling part (451) is arranged at a rear end of the inner
carriage (420), and the second coupling parts (452) are arranged at opposite
ends of the outer carriage (430).

The access station (400) according to any one of claims 10-12,

wherein the outer carriage (430) comprises a vertically extending portion
(433) for hooking a storage container positioned on the first storage
container support (422) and moving in the horizontal direction towards the
buffer area (45).

The access station (400) according to any one of claims 10-13,

wherein the guiding frame (410) comprises a first guide path (411) and a
second guide path (412) parallel to the first guide path (411);

wherein the inner carriage (420) is movable along the first guide path (411)
and the outer carriage (430) is movable along the second guide path (412).

The access station (400) according to any one of claims 10-14,
wherein the access station (400) further comprises:
— aposition holding device (460) for holding the outer carriage (430) in
a predetermined position.

The access station (400) according to any one of claims 10-15,
wherein the elevation mechanism (480) comprises:

— amotor (481) arranged in the inner carriage base (421) for providing
rotational drive;

— adrive crank (482) coupled to the motor (481) to transmit rotational
drive from the motor (481);

— acoupler link (483) pivotally coupled to the drive crank (482);

— adrive coupling link (484) pivotally coupled to the coupler link
(483), the coupler link (483) coupling rotational drive from the drive
crank (482) to the drive coupling link (484); and

— aset of displacement links (485) pivotally coupled to opposite ends of
the drive coupling link (484);

wherein the displacement links (485) are pivotably connected to the inner
carriage base (421), such that the drive coupling link (484), displacement
links (485) and inner carriage base (421) act as a parallel-linkage mechanism
that raises and lowers the first storage container support (422).
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The access station (400) according to any one of the preceding claims,
wherein the displacement device (440) is configured to move the inner
carriage (420) in a reciprocating manner.

An inner carriage (420) for an access station (400) according to any one of
the preceding claims,
wherein the inner carriage (420) comprises:
— an inner carriage base (421) configured for movement along a guiding
frame (410);
— afirst storage container support (422) pivotably connected to the
inner carriage base (421); and
— afollower (424) connected to and protruding from the first storage
container support (422) configured for at least indirectly interaction
with a ramp (470);
wherein the inner carriage (420) has a receiving state (Pr) in which the first
storage container support (422) is arranged substantially parallel to a
horizontal plane (Px), and a picking state in which the first storage container
support (422) is tilted relative to the horizontal plane (Py) with a
predetermined tilting angle (a); and
wherein gravity biases the inner carriage (420) towards the receiving state,
and the interaction between the follower (424) and the ramp (470) urges the
first storage container support (422) of the inner carriage (420) towards the
picking state.

The inner carriage (420) according to claim 18,
wherein the inner carriage base (421) further comprises:
— an elevation mechanism (480) for raising and lowering the first
storage container support (422).

. An automated storage and retrieval system (1), wherein the automated

storage and retrieval system (1) comprises:

— an access station (400) according to any one of claims 1-17,

— arail system (108) comprising a first set of parallel rails (110)
arranged in a horizontal plane (Pr) and extending in a first direction
(X) and a second set of parallel rails (111) arranged in the horizontal
plane (Py) and extending in a second direction (¥) which is
orthogonal to the first direction (X), which first and second sets of
rails (110, 111) form a grid pattern in the horizontal plane (Pr)
comprising a plurality of adjacent grid cells (122), each comprising a
grid opening (115) defined by a pair of neighbouring rails (110a,
110b) of the first set of rails (110) and a pair of neighbouring rails
(111a, 111b) of the second set of rails (111);

— a plurality of stacks (107) of storage containers (106) arranged in
storage columns (105) located beneath a storage section of the rail
system (108), wherein each storage column (105) is located vertically
below a grid opening (115);

— at least one port column (119) located beneath a delivery section of
the rail system (108) and vertically aligned with the receiving position
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(Pr) of the access station (400), the at least one port column (119)
being void of storage containers (106); and

a container handling vehicle (301) comprising a lifting mechanism
(304) for lifting storage containers (106) stacked in the stacks (107)
above the storage section and drive means (301b,c) configured to
drive the vehicle (301) along the rail system (108) in at least one of
the first direction (X) and the second direction (Y).

21. A method for presenting a storage container (106) to a picker using an access
station (400) according to any one of claims 1-17,
wherein the method comprises the steps of:

moving the first storage container support (422) of the inner carriage
(420) into the receiving state in the receiving position (Pr);

placing a target storage container (106”) on the inner carriage (420);
moving the inner carriage (420) along the guiding frame (410) by
means of the displacement device (440) to enter the inner carriage
(420) into the picking state in the picking position (Pp).

22. A method for transferring a storage container (106) using an automated
storage and retrieval system (1) according to claim 20,
wherein the method comprises the steps of:

placing a first storage container (106) on the first storage container
support (422);

if the inner carriage (420) is in the lowered state, raising the first
storage container support (422) to move the inner carriage (420) into
the elevated state;

moving the inner carriage (420) along the guiding frame (410) until
the first storage container support (422) is substantially received by a
gap (432) in the second storage container support (431); and
lowering the first storage container support (422) to move the inner
carriage (420) into the lowered state, thereby placing the storage
container (106) on the second storage container support (431).

23. The method according to claim 22,
wherein the method further comprises the steps of:

moving the inner carriage (420) to the receiving position (Pr);
placing a second storage container (106) on the first storage container
support (422);

attaching the outer carriage (420) to the inner carriage (430) using the
attachment system (450) in case the outer carriage (430) is not already
attached to the inner carriage (420); and

moving the inner carriage (420) and the outer carriage (430) to locate
the outer carriage (430) in the receiving position (Pr).

24. The method according to claim 23,
wherein the method further comprises the steps of:

raising the first storage container support (422) to move the inner
carriage (420) into the elevated state, thereby disconnecting the
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attachment system (450) and separating the inner carriage (420) from
the outer carriage (430);
— moving the inner carriage (420) to the picking position (Pp).

25. The method according to claim 23 or 24,
wherein the method further comprises the steps of:
— retrieving the first storage container (106) from the second storage
container support (431) through the port column (119, 120).

346948
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PATENTKRAV

1. Adgangsstasjon (400) for presentasjon av en lagringsbeholder (106) fra
automatisert lagrings- og opphentingssystem (1) til en plukker, der
adgangsstasjonen har en mottaksposisjon (Pr) for mottak av en lagringsbeholder
(106), fremfor mottaksposisjonen (Pr) en plukkeposisjon (Pp) for plukking av
produkter (80) fra lagringsbeholderen (106), og en overferingssone (Zr) som
forbinder mottaksposisjonen (Pr) og plukkeposisjonen (Pp), der adgangsstasjonen

(400) omfatter:
- en rampe (470) som 1 det minste delvis er anbrakt under overferingssonen (Z7),

- en fpringsramme (410) som er anbrakt 1 et horisontalt plan (Px) og som strekker
seg mellom en plukkeposisjon (Pp), overferingssonen (Zr) og mottaksposisjonen
(Pr),

- en indre vogn (420) for transportering av en lagringsbeholder (106), der den indre
vognen (420) omfatter:

1. en indre vognbase (421) som er bevegelig langs foringsrammen (410),

ii. en forste lagringsbeholderstotte (422) som er svingbart koblet til den indre

vognbasen (421), og

iii. en etterfolger (424) som er koblet til og som strekker seg ut fra den forste

lagringsbeholderstatten (422) for interaksjon med rampen (470),

der den indre vognen (420) har en mottakstilstand der den forste
lagringsbeholderstatten (422) er anbrakt vesentlig parallelt med det horisontale
planet (Px), og en plukketilstand der den forste lagringsbeholderstotten (422) er

tiltet relativt det horisontale planet (Px) med en forhandsbestemt tiltevinkel (a), og

- en forflytningsinnretning (440) som er konfigurert for a bevege den indre vognen

(420) mellom mottaksposisjonen (Pr) og plukkeposisjonen (Pp),

der etterfolgeren (424) og rampen (470) er konfigurert for a interagere for a

forflytte den indre vognen (420) inn i plukketilstanden som respons pa en
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forflytning av den indre vognen (420) fra mottaksposisjonen (Pr) til
plukkeposisjonen (Pp).

2. Adgangsstasjon (400) ifelge krav 1,

der den indre vognbasen (421) er en base med hjul.

3. Adgangsstasjon (400) ifelge ethvert av de foregaende krav,

der forflytningsinnretningen (440) omfatter et drivbelte (441) som blir drevet av en

elektrisk motor (442).

4. Adgangsstasjon (400) ifelge ethvert av de foregdende krav,

der rampen (470) har en forste del (471) som er i det minste delvis anbrakt under
overforingssonen (Z7), der den forste delen (471) er skrastilt relativt det horisontale

planet (Px).

5. Adgangsstasjon (400) ifelge ethvert av de foregaende krav,

der rampen (470) omfatter en andre del (472) som i det minste er delvis anbrakt
under plukkeposisjonen (Pp), der den andre delen (472) er skrastilt pa en annen

mate enn den forste delen (471) relativt det horisontale planet (Pg).

6. Adgangsstasjon (400) ifelge ethvert av de foregaende krav,

der svingkoblingen mellom den indre vognbasen (420) og den forste beholderstotten
(422) har en rotasjonsakse (4r) som vesentlig er anbrakt i det horisontale planet

(Pn), og etterfolgeren (424) er anbrakt i en avstand fra rotasjonsaksen (4r).

7. Adgangsstasjon (400) ifglge ethvert av de foregaende krav,

der etterfolgeren (424) omfatter en distal ende som er tilveiebrakt med et

etterfolgehjul (425).
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8. Adgangsstasjon (400) ifelge ethvert av de foregaende krav,

der etterfolgeren (424) strekker seg gjennom den indre vognbasen (421) i det minste

1 mottakstilstanden.

9. Adgangsstasjon (400) ifelge ethvert av de foregaende krav,

der tiltevinkelen (o) foreligger i omradet av 2 © til 60 ° relativt det horisontale

planet (Px).

10.  Adgangsstasjon (400) ifelge ethvert av de foregaende krav,

der adgangsstasjonen (400), bak mottaksposisjonen (Pr), har et bufferomrade (45)
for bufring av en lagringsbeholder (106), der adgangsstasjonen (400) omfatter:

- en ytre vogn (430) for transportering av en lagringsbeholder (106), der den
ytre vognen (430) er bevegelig langs feringsrammen (410) ved hjelp av den
indre vognen (420), der den ytre vognen (430) omfatter:

1. en andre lagringsbeholderstotte (431), og

il. en apning (432) som er tilveiebrakt i den andre
lagringsbeholderstatten (431) for mottak av den forste beholderstotten
til den indre vognen (420), og

- et festesystem (450) for frigjeringsbart a koble den indre vognen (420) til
den ytre vognen (430),

der den indre vognbasen (421) omfatter:

- en hevemekanisme (480) for a heve og senke den forste

lagringsbeholderstotten (422) relativt feringsrammen (410),

der forflytningsinnretningen (440) er konfigurert for & forflytte den indre vognen

(420) mellom mottaksposisjonen (Pr), plukkeposisjonen (Pp), og bufferarealet (4z),

der den indre vognen (420) har en hevet tilstand der den forste
lagringsbeholderstotten (422) er anbrakt heyere hevet enn den andre

lagringsbeholderstotten (431), og en senket tilstand der den forste
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lagringsbeholderstotten (422) er anbrakt ved en lavere heving enn den andre

lagringsbeholderstotten (431).

11.  Adgangsstasjon (400) ifelge krav 10,
der festesystemet omfatter:
- en forste koblingsdel (451) som er anbrakt pa den indre vognen (420), og

- et sett med koblingsdeler (452) som er anbrakt pa den ytre vognen (430) i en
horisontal avstand som definerer et horisontalt bevegelsesomrade mellom den indre

vognen (420) og den ytre vognen (430),

der den forste koblingsdelen (451) og settet med koblingsdeler (452) kan engasjeres

nar den indre vognen (420) foreligger i den senkede tilstanden,

der den forste koblingsdelen (451) og den andre koblingsdelen (452) ikke kan

engasjeres nar den indre vognen (420) foreligger i den hevede tilstanden.

12.  Adgangsstasjon (400) ifelge krav 11,

der den forste koblingsdelen (451) er anbrakt pa en bakre ende av den indre vognen
(420), og de andre koblingsdelene (452) er anbrakt pa motsatte ender av den ytre
vognen (430).

13.  Adgangsstasjon (400) ifelge ethvert av kravene 10-12,

der den ytre vognen (430) omfatter en vertikalt utstrakt del (433) for & huke en
lagringsbeholder som er posisjonert pa den forste lagringsbeholderstotten (422) og

bevege seg i den horisontale retningen mot bufferomradet (43p).

14.  Adgangsstasjon (400) ifelge ethvert av kravene 10-13,

der foringsrammen (410) omfatter en forste foringsbane (411) og en andre

foringsbane (412) parallelt med den forste foeringsbanen (411),

der den indre vognen (420) er bevegelig langs den forste foringsbanen (411) og den
ytre vognen (430) er bevegelig langs den andre foringsbanen (412).



10

15

20

25

346948

43

15.  Adgangsstasjon (400) ifelge ethvert av kravene 10-14,
der adgangsstasjonen (400) videre omfatter:

- en posisjonsholdende innretning (460) for & holde den ytre vognen (430) i en

forhandsbestemt posisjon.

16.  Adgangsstasjon (400) ifelge ethvert av kravene 10-15,

der hevemekanismen (480) omfatter:

en motor (481) som er anbrakt i den indre vognbasen (421) for &

tilveiebringe rotasjonsdrift,

- en drivkrank (482) som er koblet til motoren (481) for & overfore

rotasjonsdrift fra motoren (481),
- en koblingslink (483) som er svingbart koblet til kranken (482),

- en drivkoblingslink (484) som er svingbart koblet til koblingslinken (483),
der koblingslinken (483) kobler rotasjonsdrift fra drivkranken (482) til
drivkoblingslinken (484), og

- et sett med forflytningslinker (485) som er svingbart koblet til motsatte ender

av drivkoblingslinken (484),

der forflytningslinkene (485) er svingbart koblet til den indre vognbasen (421), slik
at drivkoblingslinken (484), forflytningslinkene (485) og den indre vognbasen (421)
virker som en parallell-linkemekanisme som hever og senker den forste

lagringsbeholderstotten (422).

17.  Adgangsstasjon (400) ifelge ethvert av de foregaende krav,

der forflytningsinnretningen (440) er konfigurert for a forflytte den indre vognen

(420) pa en vekselvirkende mate.

18.  Indre vogn (420) for en adgangsstasjon (400) ifglge ethvert av de foregdende

krav, der den indre vognen (420) omfatter:



10

15

20

25

30

346948

44

- en indre vognbase (421) som er konfigurert for bevegelse langs en

foringsramme (410),

- en forste lagringsbeholderstotte (422) som er svingbart koblet til den indre
vognbasen (421), og

- en etterfolger (424) som er koblet til og som stikker ut fra den forste
lagringsbeholderstatten (422) konfigurert for i det minste indirekte interaksjon med

en rampe (470),

der den indre vognen (420) har en mottakstilstand der den forste
lagringsbeholderstatten (422) er anbrakt vesentlig parallelt med et horisontalt plan
(Pn), og en plukketilstand der den forste lagringsbeholderstotten (422) er tiltet

relativt det horisontale planet (Px) med en forhandsbestemt tiltevinkel (a), og

der tyngdekraften belaster den indre vognen (420) mot mottakstilstanden, og
interaksjonen mellom etterfolgeren (424) og rampen (470) tvinger den forste

lagringsbeholderstotten (422) til den indre vognen (420) mot plukketilstanden.

19.  Indre vogn (420) ifelge krav 18,
der den indre vognbasen (421) videre omfatter:

- en hevemekanisme (480) for a heve og senke den forste

lagringsbeholderstotten (422).

20.  Automatisert lagrings- og opphentingssystem (1), der det automatiserte

lagrings- og opphentingssystemet (1) omfatter:
- en adgangsstasjon (400) ifelge ethvert av kravene 1-17,

- et skinnesystem (108) som omfatter et forste sett med parallelle skinner
(110) som er anbrakt 1 et horisontalt plan (Px) og som strekker seg i en forste
retning (X) og et andre sett med parallelle skinner (111) som er anbrakt i det
horisontale planet (Pr) og som strekker seg i en andre retning () som er ortogonal
pa den forste retningen (X), der disse forste og andre settene med skinner (110, 111)
danner et gittermenster 1 det horisontale planet (Py) som omfatter et flertall av

tilliggende gitterceller (122), der hver omfatter en gitterapning (115) som er definert
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ved et par med naboskinner (110a, 110b) av det forste settet med skinner (110) og et
par med naboskinner (111a, 111b) av det andre settet med skinner (111),

- et flertall av stabler (107) med lagringsbeholdere (106) som er anbrakt i
lagringskolonner (105) som er lokalisert under en lagringsseksjon i skinnesystemet
(108), der hver lagringskolonne (105) er lokalisert vertikalt under en gitterapning
(115),

- minst én portkolonne (119) som er lokalisert under en leveringsseksjon av
skinnesystemet (108) og vertikalt innrettet med mottaksposisjonen (Pr) til
adgangsstasjonen (400), der den minst ene portkolonnen (119) er tom for

lagringsbeholdere (106), og

- et beholderhandteringskjeretoy (301) som omfatter en lgftemekanisme (304)
for a lgfte lagringsbeholderne (106) som er stablet i stabler (107) over
lagringsseksjonen og drivmiddel (301b, c¢) som er konfigurert for a drive kjoretoyet
(301) langs skinnesystemet (108) i minst én av den forste retningen (X) og den

andre retningen (7).

21.  Fremgangsmate for & presentere en lagringsbeholder (106) for en plukker

ved a benytte en adgangsstasjon (400) ifglge ethvert av kravene 1-17,
der fremgangsmaten omfatter trinnene med a:

- flytte den forste lagringsbeholderstatten (422) til den indre vognen (420) inn

i mottakstilstanden 1 mottaksposisjonen (Pr),
- plassere en mal-lagringsbeholder (106°) pa den indre vognen (420),

- forflytte den indre vognen (420) langs feringsrammen (410) ved hjelp av
forflytningsinnretningen (440) for a fa den indre vognen (420) inn i
plukketilstanden i1 plukkeposisjonen (Pp).

22.  Fremgangsmate for a overfore en lagringsbeholder (106) ved a benytte et

automatisert lagrings- og opphentingssystem (1) ifelge krav 20,

der fremgangsmaten omfatter trinnene med a:
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- plassere en forste lagringsbeholder (106) pa den forste
lagringsbeholderstotten (422),

- dersom den indre vognen (420) foreligger i den senkede tilstanden, heve den
forste lagringsbeholderstatten (422) for a4 bevege den indre vognen (420) inn i den

hevede tilstanden,

- forflytte den indre vognen (420) langs feringsrammen (410) inntil den forste
lagringsbeholderstetten (422) er séd & si mottatt av en apning (432) i den andre

lagringsbeholderstotten (431), og

- senke den forste lagringsbeholderstotten (422) for a bevege den indre vognen
(420) inn i den senkede tilstanden, for derved & plassere lagringsbeholderen (106)
pa den andre lagringsbeholderstatten (431).

23.  Fremgangsmate ifolge 22,

der fremgangsmaten videre omfatter trinnene med a:

- forflytte den indre vognen (420) til mottaksposisjonen (Pr),

- plassere en andre beholder (106) pa den forste lagringsbeholderstatten (422),

- feste den ytre vognen (420) til den indre vognen (430) ved a benytte
festesystemet (450) i tilfellet der den ytre vognen (430) ikke allerede er festet til
den indre vognen (420), og

- forflytte den indre vognen (420) og den ytre vognen (430) for & lokalisere
den ytre vognen (430) i mottaksposisjonen (Pr).

24.  Fremgangsmate ifolge 23,
der fremgangsmaten videre omfatter trinnene med a:

- heve den forste lagringsbeholderstetten (422) for a flytte den indre vognen
(420) inn 1 den hevede tilstanden, for derved & koble fra festesystemet (450)
og separere den indre vognen (420) fra den ytre vognen (430),

- flytte den indre vognen (420) til plukkeposisjonen (Pp).
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25.  Fremgangsmate ifolge 23 eller 24,
der fremgangsmaten videre omfatter trinnene med a:

- hente den forste lagringsbeholderen (106) fra den andre
lagringsbeholderstotten (431) gjennom portkolonnen (119, 120).
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