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Description
TECHNICAL FIELD

[0001] The present invention relates to the technical
field of logistics and storage systems.

[0002] More specifically the invention relates to a stor-
age system according to the preamble of claim 1.

BACKGROUND

[0003] The Applicant’s already known AutoStore sys-
tem is a storage system of the type mentioned in the
introduction. The AutoStore system comprising a three
dimensional storage grid containing storage bins that are
stacked on top of each other to a certain height. The
storage grid is constructed as aluminium columns inter-
connected by top rails. A number of vehicles, or robots,
are arranged on the top rails. Each vehicle is equipped
with a lift for picking up, carrying, and placing bins that
are stored in the storage grid.

[0004] Such a storage system of the background art
has beeniillustratedinfig. 1. The storage system 10 com-
prises a grid structure 20 of storage cells. Each cell is
arranged to accommodate a vertical stack of storage bins
30. The grid structure has a top level.

[0005] The storage system 10 further comprises a ve-
hicle 40, which is arranged to move at the top level of the
grid structure and also arranged to receive a bin from a
storage cell at the top level of the grid structure. The
storage system 10 may include a plurality of such vehi-
cles 40, as illustrated.

[0006] The storage system 10 further comprises a bin
lift device 50. The bin lift device 50 is arranged to receive
a bin from the first vehicle 40 at the top level of the first
grid structure and to convey the bin down in a vertical
direction to a delivery station, or port, 60. The storage
system 10 may include a plurality of such lift devices 50
and ports 60, as illustrated.

[0007] An object of the invention is to provide an im-
proved storage system with respect to at least one of
performance, capacity, utilization of area, and flexibility.

SUMMARY

[0008] The invention has been defined in the patent
claims, the further aspects are for illustration only. Ex-
emplary aspects, structure and operation of various em-
bodiments, have been described in detail below with ref-
erence to the accompanying drawings. In the drawings,
like reference numbers indicate identical or functionally
similar elements.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009]

Fig. 1 is a schematic, partly cut perspective view of
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a storage system according to the background art;

Fig. 2 is a schematic, partly cut perspective view il-
lustrating certain aspects of a storage system, which
is not part of the invention;

Fig. 3is aschematic side elevationillustrating certain
aspects of a storage system;

Fig. 4 is aschematic perspective view illustrating cer-
tain aspects of a bin lift device;

Fig. 5is aschematic perspective view illustrating cer-
tain aspects of a bin lift device at the top of an upper
grid structure;

Fig. 6is aschematic perspective view illustrating cer-
tain aspects of a bin lift device at the top of an inter-
mediate grid structure;

Fig. 7 is aschematic perspective view illustrating cer-
tain aspects of a bin lift device and a delivery station;
Fig. 8is aschematic perspective view illustrating cer-
tain aspects of a twin bin lift device at the top of an
upper grid structure;

Fig. 9is aschematic perspective view illustrating cer-
tain aspects of a twin bin lift device and two delivery
stations;

Fig. 10 is a schematic block diagramillustrating prin-
ciples of network communication between storage
system components;

DETAILED DESCRIPTION

[0010] The storage system illustrated in figure 2, which
is not part of the invention, includes a first, upper grid
structure of storage cells, arranged on an upper floor 80.
Each storage cell is arranged to accommodate a vertical
stack of storage bins. The first grid structure has a top
level 20.

[0011] A first vehicle 40 is arranged to move at the top
level 20 of the upper grid structure and arranged to re-
ceive a storage bin from a storage cell at the top level
20. A plurality of such vehicles may be arranged on the
top level 20 of the upper grid structure, as appears from
figure 2.

[0012] At least one vertical bin lift device is arranged
in the system. One such bin lift device has been shown
at 56. It is arranged to receive a bin from the vehicle at
the top level of the upper grid structure 20 and to convey
the bin down in a vertical direction to a delivery station
66, which in this example is arranged at the ground floor
in the building wherein the storage system is installed.
The inter-grid bin lift device 56 is arranged to deliver bins
to an operator at the delivery station 66 arranged on a
ground floor 26. The delivery station 66 may also receive
bins from the operator and deliver them to the inter-grid
bin lift device 56.

[0013] The storage system further comprises a lower
grid structure of storage cells on a different vertical level
than the first grid structure. In this example the lower grid
structure has a top level 22 and is arranged below the
upper grid structure. The lower grid structure may e.g.
be a main storage grid structure.
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[0014] Vehicles of the kind previously described are
arranged to move at the top level of both the upper and
the lower grid structure. Each vehicle is arranged to re-
ceive a storage bin from a storage cell at the top level of
the respective grid structure.

[0015] Each inter-grid bin lift device, such as the inter-
grid bin lift device 56, is arranged to receive a storage
bin from the vehicle at the top level of the upper grid
structure and to convey the storage bin in a vertical di-
rection to the top level of the lower grid structure. The
inter-grid bin lift device 56 is further arranged to convey
the storage bin ina vertical direction to the delivery station
66.

[0016] The inter-grid bin lift device 56 is further ar-
ranged to receive a storage bin from the vehicle at the
top level 22 of the lower grid structure and to convey the
storage bin in a vertical direction to the top level 20 of
the upper grid structure.

[0017] The system may also include at least one ad-
ditional inter-grid bin lift device, which is not necessarily
connected to a delivery station, and which is arranged to
receive a storage bin from the vehicle at the top level of
any one of the upper or lower grid structures and to con-
vey the storage bin in a vertical direction to the top level
of any one of the upper or lower grid structures.

[0018] The system may alsoinclude any number of bin
lift devices which do notextend between grids ondifferent
levels (i.e., which are not inter-grid bin lift devices), but
which merely provides access from one particular grid to
a delivery station. The bin lift devices such as the bin lift
device 56 are each connected to a delivery station 66
which is arranged below the lowermost grid structure,
since the lower grid structure is on a higher vertical level
than the delivery station 66. However, alternatively or in
addition, any number of bin lift devices may be connected
to a delivery station which is installed on any side of the
grid structures, on any grid structure level. Delivery sta-
tion(s) may in certain circumstances even be located at
a level above the top of the uppermost grid structure.
[0019] When a vehicle delivers a storage bin to a bin
lift, the bin lift exchanges this bin with the previously used
bin and the vehicle returns it back to storage.

[0020] The storage system may further comprise ad-
ditional vehicles arranged to move at the top level of the
upper grid structure 20 and arranged to receive a storage
bin from a storage cell at the top level of the upper grid
structure.

[0021] The storage system may further comprise ad-
ditional vehicles arranged to move at the top level of the
lower grid structure 22 and arranged to receive a storage
bin from a storage cell at the top level of the lower grid
structure.

[0022] Each vehicle typically has two sets (pairs) of
wheels that enable it to move horizontally on rails which
extend along two axes on the top of each grid structure
20, 22. The axes may be perpendicular. This makes it
possible for all vehicles to reach any position on the top
of the relevant grid structure.
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[0023] Each vehicle is equipped with a lift for picking
up, carrying, and placing storage bins that are stored in
the corresponding grid structure. The robot communi-
cates with a control system via a wireless link and is au-
tomatically recharged when needed, typically at night.
[0024] The storage system may further comprise ad-
ditional grid structures of storage cells. More particularly,
the storage system may include 2, 3, 4, 5 or more grid
structures of storage cells, each arranged on a separate
vertical level.

[0025] The storage system may further comprise ad-
ditional vehicles arranged to move at the top level of any
possible further grid structure included in the system, e.g.
a third grid structure, and arranged to receive a storage
binfrom a storage cell at the top level of that grid structure.
[0026] Each grid structure may, e.g. be constructed as
an aluminium (or other possible materials) structure, or-
ganized in rectangular storage cells. Each storage cell
has room for several storage bins that are stored on top
of each other. Different configurations of height and
shape are possible, making the grid structure able to sur-
round pillars and other obstacles.

[0027] On the top of each grid structure 20, 22 there
is arranged tracks in two dimensions, allowing the vehi-
cles assigned for this particular grid to move.

[0028] A storagebinisthe basic moduleinwhichgoods
are stored. The storage bin may, e.g., be embodied in
two different heights and can be produced in different
materials in order to achieve particular properties, such
as polypropylene or high-density polyethylene. In a par-
ticular aspect, anti-static bins may be used for accom-
modating electronics components. By example, a bin
may have length 600mm x width 400mm, with heights of
210 mm or 310mm.

[0029] In an aspect, at least one of the grid structures
may be a consolidation grid. A consolidation grid is a grid
used for intermediate storing, e.g., for storing a plurality
of bins that contain goods intended for a particular order.
[0030] Fig. 3 is a schematic side elevation illustrating
certain aspects of a storage system according to the in-
vention. The storage system includes a first, upper grid
structure of storage cells, arranged on an upper floor 80.
Each storage cell is arranged to accommodate a vertical
stack of storage bins. The first grid structure has a top
level 20.

[0031] A first vehicle (not shown) is arranged to move
at the top level 20 of the first grid structure and arranged
to receive a storage bin from a storage cell at the top
level 20. A plurality of such vehicles may be arranged on
the top level 20 of the first grid structure.

[0032] At least one vertical bin lift device is arranged
in the system. One such bin lift device has been shown
at 56, although a plurality of bin lift devices may be em-
ployed. The bin lift device 56 is arranged to receive a bin
from the vehicle at the top level of the first grid structure
20 and to convey the bin down in a vertical direction to
a delivery station 66, which in this example is arranged
at the ground floor in the building wherein the storage
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system is installed. The inter-grid bin lift device 56 is ar-
ranged to deliver binstoan operator atthe delivery station
66 arranged on a ground floor 26 in a building. The de-
livery station 66 may also receive bins from the operator
and deliver them to the inter-grid bin lift device 56.
[0033] The storage system further comprises a sec-
ond, intermediate grid structure of storage cells on a dif-
ferent vertical level than the first grid structure. In this
example the second, intermediate grid structure has a
top level 22 and is arranged below the first grid structure.
[0034] The storage system further comprises a third,
lower grid structure of storage cells on a different vertical
levelthan the first grid structure and the second grid struc-
ture. The third, lower grid structure has a top level 24 and
is arranged below the second grid structure. The third
grid structure may be a main storage grid structure.
[0035] Vehicles of the kind previously described are
arranged to move at the top level of both the second and
the third grid structure. They are arranged to receive a
storage bin from a storage cell at the top level of the
respective grid structure.

[0036] Each inter-grid bin lift device, such as the inter-
grid bin lift device 56, is arranged to receive a storage
bin from the vehicle at the top level of the first grid struc-
ture and to convey the storage bin in a vertical direction
to the top level of the second grid structure. The inter-
grid bin lift device 56 is further arranged to convey the
storage binin avertical direction to the delivery station 66.
[0037] The inter-grid bin lift device 56 is further ar-
ranged to receive a storage bin from the vehicle at the
top level of the second grid structure and to convey the
storage bin in a vertical direction to the top level of the
first grid structure.

[0038] The inter-grid bin lift device 56 is further ar-
ranged to receive a storage bin from the vehicle at the
top level of any of the first, second or third grid structures
and to convey the storage bin in a vertical direction to
the top level of any one of the first, second or third grid
structures.

[0039] The system may also include at least one ad-
ditional inter-grid bin lift device, which if not necessarily
connected to a delivery station, and which is arranged to
receive a storage bin from the vehicle at the top level of
any one of the first, second or third grid structures and
to convey the storage bin in a vertical direction to the top
level of any one of thefirst, second or third grid structures.
[0040] The system may also include bin lift devices
such as the bin liftdevice 50 which do not extend between
grids ondifferentlevels (i.e., notinter-grid bin lift devices),
but which merely provides access from one particular
grid to a delivery station 60.

[0041] Delivery station(s) may be installed on all sides
of the grid structures, or even below the lowermost grid
structure if the grid structure is on a higher vertical level
than the delivery station. The delivery station may even
be located at a level above the top of the uppermost grid
structure.

[0042] When a vehicle delivers a storage bin to a bin
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lift, the bin lift exchanges this bin with the previously used
bin and the vehicle returns it back to storage.

[0043] The storage system may further comprise ad-
ditional vehicles arranged to move at the top level of the
first grid structure 20 and arranged to receive a storage
bin from a storage cell at the top level of the first grid
structure.

[0044] The storage system may further comprise ad-
ditional vehicles arranged to move at the top level of the
second grid structure 22 and arranged to receive a stor-
age bin from a storage cell at the top level of the second
grid structure.

[0045] The storage system may further comprise ad-
ditional vehicles arranged to move at the top level of any
further grid structure, e.g. the third grid structure 24, and
arranged to receive a storage bin from a storage cell at
the top level of that grid structure.

[0046] The storage system may further comprise ad-
ditional grid structures of storage cells.

[0047] More particularly, the storage system may in-
clude 3, 4, 5 or more grid structures of storage cells, each
arranged on a separate vertical level.

[0048] Each grid structure may, e.g. be constructed as
an aluminium (or other possible materials) structure, or-
ganized in rectangular storage cells. Each storage cell
has room for several storage bins that are stored on top
of each other. Different configurations of height and
shape are possible, making the grid structure able to sur-
round pillars and other obstacles.

[0049] Onthetopof each grid structure 20,22, 24 there
is arranged tracks in two dimensions, allowing the vehi-
cles assigned for this particular grid to move.

[0050] A storagebinisthebasicmoduleinwhichgoods
are stored. The storage bin may, e.g., be embodied in
two different heights and can be produced in different
materials in order to achieve particular properties, such
as polypropylene or high-density polyethylene. In a par-
ticular aspect, anti-static bins may be used for accom-
modating electronics components. By example, a bin
may have length 600mm x width 400mm, with heights of
210 mm or 310mm.

[0051] In an aspect, at least one of the grid structures
may be a consolidation grid. A consolidation grid is a grid
used for intermediate storing, e.g., for storing a plurality
of bins that contain goods intended for a particular order.
[0052] Eachvehicle has two sets of wheels that enable
it to move horizontally on rails which extend along two
axes on the top of each grid structure 20, 22, 24. The
axes may be perpendicular. This makes it possible for
allvehiclesto reach any position on the top of the relevant
grid structure.

[0053] Each vehicle is equipped with a lift for picking
up, carrying, and placing storage bins that are stored in
the corresponding grid structure. The robot communi-
cates with a control system via a wireless link and is au-
tomatically recharged when needed, typically at night.
[0054] Fig. 4 is a schematic perspective view illustrat-
ing certain aspects of a bin lift device. The bin lift device
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50 includes a movable support for a bin 30, the movable
support being arranged to slide in a vertical frame which
includes at least two, possibly four, vertical columns,
which are arranged at corresponding corners of the bin
when positioned to be supported by the movable support.
The bin lift device is further arranged to be elevated or
lowered by appropriate lifting means.

[0055] Fig. 5 is a schematic perspective view illustrat-
ing certain aspects of a bin lift device 30 at the top of an
upper grid structure. The upper ends of the columns of
the vertical frames are interconnected by an upper frame-
work constituting the upper level 20 of the grid structure.
The upper framework has openings corresponding to the
shape and size of the bin 30 that is lifted and lowered by
the bin lift device 50.

[0056] Fig. 6 is a schematic perspective view illustrat-
ing certain aspects of a bin lift device at the top of an
intermediate grid structure. The bin lift device 50 has fea-
tures corresponding to those illustrated in figure 5, but
the framework 70 constitutes the upper level 22 of an
intermediate grid structure. Further, two columns of the
bin lift device 50 extend further upwards to another grid
structure ata higherlevel, e.g. the uppergrid structure 20.
[0057] Fig. 7 is a schematic perspective view illustrat-
ing certain aspects of a bin lift device and a delivery sta-
tion. The delivery station 60, or port, is arranged at the
lower end of the bin lift device 30. The delivery station
60 serves the purpose of delivering a bin to a human
operator of the system, and to receive bins from the op-
erator. The delivery station may be arranged, e.g., at a
ground floor.

[0058] Fig. 8 is a schematic perspective view illustrat-
ing certain aspects of a twin bin lift device at the top of
an upper grid structure. The twin bin lift device includes
two bin lift devices 50, 52 as already described with ref-
erence to the bin lift device 50 above, which may be ar-
ranged at opposite sides of a pillar, or constructional sup-
porting column, 80.

[0059] Fig. 9 is a schematic perspective view illustrat-
ing certain aspects of a twin bin lift device and two delivery
stations. The twin bin lift device includes two bin lift de-
vices as already described with reference to fig. 8, and
two delivery stations 60, 62 arranged at opposite sides
of the pillar, or constructional supporting column, 80.
[0060] Fig. 10is a schematic block diagram illustrating
principles of network communication between storage
system components.

[0061] Each vehicles 40, 42 is remotely controlled, for
instance by means of a wireless radio-based communi-
cation link. To this end, an access point 110 has been
provided as a wireless router for providing communica-
tion between a control unit 100, e.g. a computer, and
each vehicle 40, 42. The access point may be arranged
in the vicinity of the system as a whole, or separate ac-
cess points may be employed for different parts of the
storage etc.

[0062] Also, each vehicle is provided with wireless
communication means configured to provide wireless
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communication. Each vehicle is further provided with an
electrical energy source, such as a rechargeable battery,
in order to supply electrical effect to a motor or a plurality
of motors which are also incorporated in each vehicle.
[0063] The control unit 100 is further operatively con-
nected to control equipment controlling the delivery sta-
tions 66.

[0064] The control unit 100 is further operatively con-
nected to console equipment and viewing equipment.
[0065] The control unit 100 includes an interface net-
work and a customer network, which is configured, in
use, to provide communication with a database such as
an SQL database and further computing equipment or
devices.

[0066] The detailed description has been presented
above for the purpose of understanding the principles of
the present invention. It will be understood that the in-
vention is not limited to the particular embodiments de-
scribed herein. Various modifications, rearrangements
and substitutions may readily become apparent to those
skilled in the art without departing from the scope of the
invention, which is defined by the following claims.

Claims

1. Storage system, comprising
a first grid structure of storage cells, each storage
cell being arranged to accommodate a vertical stack
of storage bins, the first grid structure having a top
level (20), a first vehicle (40), arranged to move hor-
izontally at the top level (20) of the first grid structure,
and
a bin lift device (56), arranged to convey a bin in a
vertical direction between the top level (20) of the
grid structure and a delivery station (66), wherein the
first vehicle (40) is further arranged to receive a stor-
age bin from a storage cell at the top level (20) of
the first grid structure and to deliver the storage bin
to the bin lift device (56), wherein the bin lift device
(56) is arranged to receive a bin from the vehicle (40)
at the top level (20) of the first grid structure and to
convey the bin to the delivery station (66), charac-
terized in that the storage system further comprises
a second grid structure of storage cells at a different
vertical level than the first grid structure,
a second vehicle (42), arranged to move horizontally
at the top level (22) of the second grid structure,
wherein the second vehicle (42) is further arranged
to receive a storage bin from a storage cell at the top
level (22) of the second grid structure and to deliver
the storage bin to the bin lift device (56), a third grid
structure of storage cells on a different vertical level
than the first grid structure and the second grid struc-
ture,
a third vehicle, arranged to move horizontally at the
top level (24) of the third grid structure, wherein the
third vehicle is further arranged to receive a storage
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bin from a storage cell at the top level (24) of the
third grid structure and to deliver the storage bin to
the bin lift device (56) wherein the bin lift device (56)
is further arranged to convey a bin in a vertical di-
rection between the top levels (20,22) of the first grid
structure and the second grid structure, and
wherein the second grid structure is arranged below
the first grid structure and the third, lower grid struc-
ture is arranged below the second grid structure.

Storage system according to claim 1, wherein the
firstand second grid structures are arranged on sep-
arate floors or mezzanines in a building.

Storage system according to one of the preceding
claims, wherein the delivery station (66) is arranged
below the level (24) of the third grid structure.

Storage system according to claim 3, wherein the
delivery station (66) is arranged on the ground floor
in a building.

Storage system according to one of the preceding
claims, further comprising additional vehicles ar-
ranged to move at the top level (20) of the first grid
structure and arranged to receive a storage bin from
a storage cell at the top level (20) of the first grid
structure.

Storage system according to one of the preceding
claims, further comprising additional vehicles ar-
ranged to move at the top level (22) of the second
grid structure and arranged to receive a storage bin
from a storage cell at the top level (22) of the second
grid structure.

Storage system according to one of the preceding
claims, further comprising at least one additional grid
structure of storage cells, arranged on a vertical level
different from the vertical levels of other grid struc-
tures in the system.

Storage system according to claim 7, wherein the
first grid structure is an upper grid structure and the
second grid structure is an intermediate grid struc-
ture, and wherein the at least one additional grid
structures includes a lower grid structure.

Storage system according to claim 7, wherein at
leastone of the grid structuresis a consolidation grid.

Storage system according to one of the preceding
claims, further comprising at least one additional in-
ter-grid bin lift device, arranged to receive a storage
bin from the vehicle at the top level (20) of the first
grid structure and to convey the storage bin in a ver-
tical direction to the top level (22) of the second grid
structure.
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1.

12.

Storage system according to claim 10, wherein the
inter-grid bin lift device is further arranged to receive
a storage bin from the vehicle at the top level (22) of
the second grid structure and to convey the storage
bin in a vertical direction to the top level (20) of the
first grid structure.

Storage system according to one of the preceding
claims, further comprising a control unit and network
communication devices configured to provide wire-
less communication between the control unit and
said vehicles.

Patentanspriiche

1.

Lagersystem, umfassend:

eine erste Gitterstruktur aus Lagerzellen, wobei
jede Lagerzelle dazu eingerichtet ist, einen ver-
tikalen Stapel von Lagerbehaltern aufzuneh-
men, und die erste Gitterstruktur eine obere
Ebene (20) aufweist,

ein erstes Fahrzeug (40), das dazu eingerichtet
ist, sich auf der oberen Ebene (20) der ersten
Gitterstruktur horizontal zu bewegen, und

eine Behalterhebevorrichtung (56), die dazu
eingerichtetist, einen Behalter in vertikaler Rich-
tung zwischen der oberen Ebene (20) der Git-
terstruktur und einer Ubergabestation (66) zu
fordern,

wobei das erste Fahrzeug (40) ferner dazu ein-
gerichtet ist, einen Lagerbehalter von einer
Lagerzelle aufder oberen Ebene (20) der ersten
Gitterstruktur aufzunehmen und den Lagerbe-
halter an die Behalterhebevorrichtung (56) zu
Ubergeben,

wobei die Behalterhebevorrichtung (56) dazu
eingerichtet ist, einen Behalter von dem Fahr-
zeug (40) auf der oberen Ebene (20) der ersten
Gitterstruktur aufzunehmen und den Behalter
zur Ubergabestation (66) zu fordern,

dadurch gekennzeichnet, dass das Lagersys-
tem ferner umfasst:

eine zweite Gitterstruktur aus Lagerzellen
auf einer anderen vertikalen Ebene als die
erste Gitterstruktur,

ein zweites Fahrzeug (42), das dazu einge-
richtet ist, sich auf der oberen Ebene (22)
der zweiten Gitterstruktur horizontal zu be-
wegen,

wobeidas zweite Fahrzeug (42) ferner dazu
eingerichtet ist, einen Lagerbehalter von ei-
ner Lagerzelle auf der oberen Ebene (22)
der zweiten Gitterstruktur aufzunehmen
und den Lagerbehalter an die Behalterhe-
bevorrichtung (56) zu Ubergeben,
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eine dritte Gitterstrukturaus Lagerzellen auf
eineranderenvertikalen Ebene als die erste
Gitterstruktur und die zweite Gitterstruktur,
ein drittes Fahrzeug, das dazu eingerichtet
ist, sich horizontal auf der oberen Ebene
(24) der dritten Gitterstruktur zu bewegen,
wobei das dritte Fahrzeug ferner dazu ein-
gerichtet ist, einen Lagerbehalter von einer
Lagerzelle auf der oberen Ebene (24) der
dritten Gitterstruktur aufzunehmen und den
Lagerbehalter an die Behalterhebevorrich-
tung (56) zu Ubergeben,

wobeidie Behalterhebevorrichtung (56) fer-
ner dazu eingerichtet ist, einen Behalter in
vertikaler Richtung zwischen den oberen
Ebenen (20, 22) der ersten Gitterstruktur
und der zweiten Gitterstruktur zu fordern,
wobei die zweite Gitterstruktur unterhalb
der ersten Gitterstruktur und die dritte, un-
tere Gitterstruktur unterhalb der zweiten
Gitterstruktur angeordnet ist.

Lagersystem nach Anspruch 1, wobei die erste und
zweite Gitterstruktur auf unterschiedlichen Ge-
schossen oder Zwischengeschossen eines Gebau-
des angeordnet sind.

Lagersystem nach einem der vorhergehenden An-
spriiche, wobei die Ubergabestation (66) unterhalb
der Ebene (24) der dritten Gitterstruktur angeordnet
ist.

Lagersystem nach Anspruch 3, wobei die Uberga-
bestation (66) im Erdgeschoss eines Gebaudes an-
geordnet ist.

Lagersystem nach einem der vorhergehenden An-
spriiche, ferner umfassend zusatzliche Fahrzeuge,
die dazu eingerichtet sind, sich aufder oberen Ebene
(20) der ersten Gitterstruktur zu bewegen und einen
Lagerbehalter von einer Lagerzelle auf der oberen
Ebene (30) der ersten Gitterstruktur aufzunehmen.

Lagersystem nach einem der vorhergehenden An-
spriiche, ferner umfassend zusatzliche Fahrzeuge,
die dazu eingerichtet sind, sich aufder oberen Ebene
(22) der zweiten Gitterstruktur zu bewegen und ei-
nen Lagerbehalter von einer Lagerzelle auf der obe-
ren Ebene (22) der zweiten Gitterstruktur aufzuneh-
men.

Lagersystem nach einem der vorhergehenden An-
spriiche, ferner umfassend wenigstens eine zusatz-
liche Gitterstruktur aus Lagerzellen, die aufeinerver-
tikalen Ebene angeordnet sind, die sich von den ver-
tikalen Ebenen anderer Gitterstrukturen des Sys-
tems unterscheidet.
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Lagersystem nach Anspruch 7, wobei die erste Git-
terstruktur eine obere Gitterstruktur ist und die zweite
Gitterstruktur eine zwischengeordnete Gitterstruktur
ist, und wobei die wenigstens eine zusatzliche Git-
terstruktur eine untere Gitterstruktur umfasst.

Lagersystem nach Anspruch 7, wobei wenigstens
eine der Gitterstrukturen ein Konsolidierungsgitter
ist.

Lagersystem nach einem der vorhergehenden An-
spriiche, ferner umfassend wenigstens eine zusatz-
liche Zwischengitter-Behalterhebevorrichtung, die
dazu eingerichtet ist, einen Lagerbehalter vom Fahr-
zeug auf der oberen Ebene (20) der ersten Gitter-
struktur aufzunehmen und den Lagerbehalter in ver-
tikaler Richtung zur oberen Ebene (22) der zweiten
Gitterstruktur zu férdern.

Lagersystem nach Anspruch 10, wobei die Zwi-
schengitter-Behalterhebevorrichtung ferner dazu
eingerichtet ist, einen Lagerbehalter vom Fahrzeug
auf der oberen Ebene (22) der zweiten Gitterstruktur
aufzunehmen und den Lagerbehalter in vertikaler
Richtung zur oberen Ebene (20) der ersten Gitter-
struktur zu fordern.

Lagersystem nach einem der vorhergehenden An-
spriche, ferner umfassend eine Steuereinheit und
Netzwerkkommunikationsvorrichtungen, die dazu
konfiguriert sind, eine drahtlose Kommunikation zwi-
schen der Steuereinheit und den Fahrzeugen bereit-
zustellen.

Revendications

Systéme de stockage, comprenant

une premiére structure de grille de cellules de stoc-
kage, chaque cellule de stockage étant prévue pour
accueillir une pile verticale de casiers de stockage,
la premiére structure de grille ayant un niveau supé-
rieur (20),

un premier véhicule (40), prévu pour se déplacer de
maniére horizontale au niveau supérieur (20) de la
premiere structure de grille, et

un dispositif de levage de casier (56), prévu pour
transporter un casier dans une direction verticale en-
tre le niveau supérieur (20) de la structure de grille
et un poste de livraison (66),

dans lequel le premier véhicule (40) est en outre pré-
VU pour recevoir un casier de stockage provenant
d’une cellule de stockage au niveau supérieur de la
premiere structure de grille et pour livrer le casier de
stockage au dispositif de levage de casier (56),
dans lequel le dispositif de levage de casier (56) est
prévu pour recevoir un casier provenant du véhicule
(40) au niveau supérieur (20) de la structure de grille
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et pour transporter le casier jusqu’au poste de livrai-
son (66),

caractérisé en ce que |le systéme de stockage com-
prend en outre

une seconde structure de grille de cellules de stoc-
kage située a un niveau vertical différent de la pre-
miére structure de grille,

un second véhicule (42), prévu pour se déplacer de
maniére horizontale au niveau supérieur (22) de la
seconde structure de grille,

dans lequel le second véhicule (42) est en outre pré-
VU pour recevoir un casier de stockage provenant
d’une cellule de stockage située au niveau supérieur
(22) de la seconde structure de grille et pour livrer
le casier de stockage au dispositif de levage de ca-
sier (56),

une troisieme structure de grille de cellules de stoc-
kage située a un niveau vertical différent de la pre-
miére structure de grille et de la seconde structure
de grille,

un troisieme véhicule, prévu pour se déplacer de ma-
niere horizontale au niveau supérieur (24) de la troi-
siéme structure de grille,

dans lequel le troisieme véhicule est en outre prévu
pour recevoir un casier de stockage provenantd’'une
cellule de stockage située au niveau supérieur (24)
de la troisieme structure de grille et pour livrer le
casier de stockage au dispositif de levage de casier
(56), le dispositif de levage de casier (56) étant en
outre prévu pour transporter le casier dans une di-
rection verticale entre les niveaux supérieurs (20,
22)de la premiére structure de grille et de la seconde
structure de grille, et

dans lequel la seconde structure de grille est prévue
sous la premiére structure de grille, et la troisiéme
structure de grille inférieure est prévue sous la se-
conde structure de grille.

Systéme de stockage selon larevendication 1, dans
lequel la premiére et la seconde structures de grille
sont prévues a des étages différents ou a des mez-
zanines différentes dans un batiment.

Systéme de stockage selon 'une quelconque des
revendications précédentes, dans lequel le poste de
livraison (66) est prévu sous le niveau (24) de la troi-
siéme structure de grille.

Systéme de stockage selon larevendication 3, dans
lequel le poste de livraison (66) est prévu au rez-de-
chaussée dans un batiment.

Systéme de stockage selon 'une quelconque des
revendications précédentes, comprenant en outre
des véhicules supplémentaires prévus pour se dé-
placer au niveau supérieur (20) de la premiére struc-
ture de grille et prévus pour recevoir un casier de
stockage provenant d’'une cellule de stockage située
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au niveau supérieur (20) de la premiére structure de
grille.

Systéme de stockage selon 'une quelconque des
revendications précédentes, comprenant en outre
des véhicules supplémentaires prévus pour se dé-
placer au niveau supérieur (22) de la seconde struc-
ture de grille et prévus pour recevoir un casier de
stockage provenantd’une cellule de stockage située
au niveau supérieur (22) de la seconde structure de
grille.

Systéme de stockage selon 'une quelconque des
revendications précédentes, comprenant en outre
au moins une structure de grille supplémentaire de
cellules de stockage, prévue sur un niveau vertical
différent des niveaux verticaux des autres structures
de grille du systéeme.

Systéme de stockage selon larevendication 7, dans
lequel la premiére structure de grille estune structure
de grille supérieure et la seconde structure de grille
est une structure de grille intermédiaire, et dans le-
quel au moins 'une des structures de grille supplé-
mentaires comprend une structure de grille inférieu-
re.

Systéme de stockage selon larevendication 7, dans
lequel au moins 'une des structures de grille estune
grille de consolidation.

Systéme de stockage selon 'une quelconque des
revendications précédentes, comprenant en outre
au moins un dispositif de levage de casier intermé-
diaire supplémentaire, prévu pour recevoir un casier
de stockage provenant du véhicule situé au niveau
supérieur (20) de la premiére structure de grille et
destiné a transporter le casier de stockage dans une
direction verticale jusqu’au niveau supérieur (22) de
la seconde structure de grille.

Systéme de stockage selon la revendication 10,
dans lequel le dispositif de levage de casier intermé-
diaire supplémentaire est en outre prévu pour rece-
voir un casier de stockage provenant du véhicule
situé au niveau supérieur (22) de la seconde struc-
ture de grille et transporter le casier de stockage
dans une direction verticale jusqu’au niveau supé-
rieur (20) de la premiére structure de grille.

Systéme de stockage selon 'une quelconque des
revendications précédentes, comprenant en outre
une unité de commande et des dispositifs de com-
munication réseau configurés pour assurer une
communication sans fil entre 'unité de commande
et lesdits véhicules.






EP 2 920 088 B1

=y A P o )
‘/ o™
N —\ “,/m \ - &
\p e m— ,s.,rr —
T WD\ s
o [ty tus.%s- s Y ar ==\ e
S\ WA L NAAARN MAL XK D7\
W AArEEE A YN WA 2L 777000\ N\ L/ g
TR AN O 7772770 =
.._it /—o\. »l’-i @Nﬂﬁﬂﬂ.l\lﬁiliﬂ»’“ﬂﬂ — A\
IR 7 ) A Bl o)
WA A0 A \ \VACH
iy e
WSRO T A
i uhy = MBS
= A e

FIG. 2

10



EP 2 920 088 B1

;
0o |56
N

82

2
24\1 § | 56

84

\
56

66~

FIG. 3

11




EP 2 920 088 B1

50—

30

FIG. 4

FIG. 5

12



EP 2 920 088 B1

FIG. 6

FIG. 7

13



EP 2 920 088 B1

FIG. 8

5o\£ | |52

FIG. 9

14



EP 2 920 088 B1

AutoStore Network Interface Network Customer Network
Network A Network B Network C
40,42~ it

Robots 7

1 1 O\ AutoStore

Accass Point

/
WMS & Port PC
" AutoStore

v Consde F o NG Y S e

________

AutoStore
Viewer

........

5
=2
=S
(=]
=
W
@
=
[

15



P2 U280 088 B

TAROLO RENDS]

Szabadabm igénypontek

i‘\}

w

4,

Tavold rendezer, amely magdban fopdalia 8 kdvatkezdkel:

ogy olad ritasserkenetel, ame §-..‘
slremdenve, hogyv e
3& Cl\i} PRORLE

e-\wmk agy ? 156 seintted {;3.’.{}},
Y dw jarmdivet iiit%} wredy gy van elrendesve, hogy visseintssen mozogion az slsd
szotheromek 1 folsd srintién i\?:GL &

N zmg\» ey tartdly legeen
s& szinge "3%*} éx egy dtadd

artdlvemeld herendesdat (381 amely gy van slrende:

szaliitve epy Rigpdleges duyban  vhosseerkesetnek a ©
5 ii(.sstz s (66 kbzdiy,

ahol sz eled JSomd (A0} tovabbid fgy vap olendezve, bogy egy tirale tnaly legyen
fogadva sgy terold cellibdl az olsd rdcseverkesetnate 2 folsd seiofién (20} & & Hoold
tantaly legven dadve & tartdlyemsdd berendezdsnek (36},

ahnl a §<3Yi<i§\’m\*3 18 berendezds (36} gy van slrondesve, hogy sy fartdly fopven fogadva
8 3;@?*}11&}03 {40} az clod rdossrotkozeingk v felsd swingdn sm} Sx o tantdly legven sedll
a3 é:iz;s:ﬁé :‘z.i’ifmtzéchs;m {66},

foreeicr v\c;‘@is. \w\ i
siath

iarmivet Mm az‘miv dgy \a.i‘ xiz~‘m§ww iw dutesen mozogion a
syrerkezetnnk a fola szint $én 32,
& Ggy van elrenddeave, hogy ogy tnld tactily leg

wi a ~msudi\ Jarml (43) tovdbld ; e
3 YN

iegad\_-ﬂ SRy frnlés sollébdl 1 widsudik racesrerkezetnek a felsd sai ptisv (22} €5 4 fae 0§0
tartaly lag sk (58),

Y
&

on Atadvi atartalvomeld berendes

cey hanviedik sfvssssrhoretel, amely throld celldkbsl aiu abed @ opy olvan fuggdleges

seipten taldlhats, swmely Ralanhiik ar elad rdcssemrberotetdl és w mdsodik
shoaszerkezstonl,

suy harmadik omivet, amely Ggy ovan elrondesve, hogy vieseintesen mozogion a
harmadik rdoess eﬁ«: refued a felod exintion (34}

ahol a harmadik jdrmdl tovabbd figy van elres 3 X
fogadva ogy Wrold collabol a harmadik ricsseerkenetusl a felsd s utidn {247 8 a térold

sactily legyen dadva a tartilyeneld bersndessenek (38},

wvi, hogy egy trold tandly legyen

7.

<z§m\ 8 *;migsiwz*ﬁcias berendends (56} tov ‘wb& ny van olrendesve, hogy ery
agy m&EQG us s irdnyban az eleh rhosszerkezetnek 65 a1 misodil ric

b
\v,\~
SY KL

<;;zmt;z:z {20, 22) Kdudit, &3
Vax awsim '&::szS‘;t“f;'};'-‘k‘ o8 az oled vhosseorkerst alatt van elvenderve &8 8 haradik,
g erkezet 2 mdsodik rdossorkesst sl van elvendezva,

sartaly fogyen
wzerkepetnek

Tarold rondezer a2 ‘fu indrypont seering, abol av olsd &% mdsndik rdvsserkerstek egy
Spiiter kulonbézd smeleteln vagy Rlemeletain vinnak elrendezve

Térolkd rondszer ag >'§€i.’é:€§ induypontol sgyike sserint, ahol sy dtadd dllomas (88} a
harmadik ricsszarkezctock a sxintje Q4) dlattvan ehendezve

B

'fi”;i'm?é vendsrer @ 3 igdnypont szerint, ahol ax dadd allomds (66} egy dpliletnek a
sziwiién van elrondes

ook
pecitiad



7]

8.

i

i,

12

g"twg\\ms}i\ sgvike seorind, amoely fovibbhd magdban foglad
S ‘\t_t‘i, a.;':z@% b Sgy vamak elrenderve, bogy wmozoganak ax ehd
THeEE ‘z“%\e“*?‘e& & fulsdt szintidn (200, & Gy vannak slvendenve
gy

i fopadve epy trold collibal ae olsd racasperkezetnek a fa‘im

»

einidn {26

i

Tarold rendeser ax é§€3;~:-f* pdnvpoutol egvike seorint, amedy tovdbbd mugsban fogled
Fiogduitd Mronbveket, amelyek ugy w annak slrendezve, hogy moxo asmmt' a mdsedik

i PR
pXPS RNty
riosseerbosoinek a ieiw sintidn {22}, de gy v gm <“m aaﬁzw sms*} Sy ol taaly

o

fopvon fogadvsogy Heokd colldbdl am bsmd;\ S et

Taeold rondsver ax olbed igdnyponiek ogyike seovint, amely tovabbi wagdban fogldd
legalabb ey imgmo riosszarkezetat, asx.;ci_}. el wii:akix;i Sl ahol w2 oy olvan
m:wo{ cpes wdnyh szinten van olvendersy, amely Milnbtulk o rondszer mds {tibbid

rhcsszerkezateinek & figgtloges winyh ssinfiettol

e

:

Varold rondgesr a T igéﬁms}{it seoriit, abol aw elsd viossrseberet opy feled raossastkenst
& & masedik thosvrorkesst sgy krbensd rdossrerkozst, &z ahal v lopnlabb egy Mogdsaltd

racssrerkezet magdbw i;}z}\x; agy aled rlosszerkevatet.

Taredo 't‘emﬁ?:m‘ az elizd ;t*em’g\\mz;‘k syvike sporint, amely ovibbd magiban foglal

legaldbb cgy kiegdanitd rdosol-kBadtt tartilyvemsld hevendezésy, )
airendezye, bogy sgy tarold artdly logven ;ﬂg:ﬁd\-‘“ 2 jdrmihd az oled rdoasearkeratnsk o
i

i 09

2 &
folad suingén (208 &5 o 1@rold sartdly logyen sadlliva ogy fige8eges winyban 2 misodik

-
racssearkeretnek 2 folad szintidrs (T

Tareld rendszer 8 10, g s*vpnm ; m\ aimi 3 vhosukekizdttd tandlyomeld berendends
tovdbld ugy van chendeave, ialaie tartdly legyen fogadva o bl &
ndelik sloss "i‘:tﬁ‘.ﬁi,:ﬁ&iﬁ&k 8 it:}x S HCHRIS R & mm\} tactaly legyen szallibes wyy
figgtleges winy jere (204

Térotd rendszer v Az v elfizd ipdrepeniok cryike seering *s'mﬂ}*‘ tovibba magdban foplal egy
versrlt spyadpet & Wil s &x}g‘mwnﬂm:\}\a eﬂ?i\@z&;}\ﬁﬁ_\ amelyvek By vannak kialakdtvg,

hogy vesetek nélkil kovamenikdoid dlljon rendelksedsre a vendeli feyedy 88 8 neversit
Hhrasesk kOwda.

e

hogy xm tarohy tavtaly

ahol & rdosseorkeretek kel logaldbb az egwik



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS

