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METHOD FOR OPERATING A STORAGE ARRANGEMENT

[0001] The present invention relates to a method for operating a storage
arrangement, with which goods are inserted into the storage arrangement in
an inbound delivery container at an incoming goods area, are removed from
the inbound delivery container, are temporarily stored and are removed from
the storage arrangement in a predetermined sequence in an outbound delivery

container at an outgoing goods area.

[0002] The method is applicable, for example, to a storage arrangement in the
field of food retailing. Here, goods are delivered by one or more manufacturers,
wherein the inbound delivery is made on pallets, for example, and each pallet
contains a single type of goods. The goods are then removed from the inbound
delivery container. This operation is also called "depalletizing." The
depalletized goods are stored temporarily. Temporary storage takes place, for
example, by transferring the goods into a transport container or a transportable
tray and storing the transport container or tray in a temporary storage unit. In
many cases, the temporary storage unit is designed as a high-bay warehouse
with a stacker crane. The stacker crane stores the transport containers or trays

in the high-bay warehouse and removes them from there.

[0003] At the outgoing goods area, the goods must be arranged in a
predetermined sequence in the outbound delivery containers. The sequence
takes into account, for example, that heavy goods are located at the bottom in
the direction of gravity. Goods that are not mechanically stable should, for
example, be arranged as high as possible in the direction of gravity.
Accordingly, the goods must be inserted into the outbound delivery containers
in a specific order. As a rule, this is not readily possible if goods are transported
directly from the high-bay warehouse or a correspondingly flat warehouse to
the outgoing goods area. Accordingly, a buffer station is arranged before the
outgoing goods area, in which station the goods are again temporarily stored

in order to then be assembled in the correct sequence in the outbound delivery
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container. This requires installation space and storage components, which

increases costs.

[0004] The invention is based on the object of producing and/or operating a

storage arrangement at low cost.

[0005] This object is achieved with a method of the type mentioned at the
beginning by transferring the goods from the inbound delivery container into a
stackable packaging unit and temporarily storing the packaging unit in a block
storage unit, wherein the block storage unit has multiple stacking
compartments and each stacking compartment is designed to receive a stack
of packaging units, wherein the goods are removed from the block storage unit

in a sequence predetermined by the outgoing goods area.

[0006] A block storage unit may also be referred to as a "stack storage unit" or
"container stack storage unit." In a block storage unit, multiple stacking
compartments are arranged in rows and columns in the manner of a matrix.
Multiple packaging units are then arranged on top of one another in each
stacking compartment. This means that the packaging units are arranged not
only in two dimensions but in a three-dimensional structure. In this view, a high-
bay warehouse also has only a two-dimensional structure, even if the
individual goods are arranged on top of one another on multiple levels.
However, on each level, there is only a two-dimensional arrangement of the
goods in question so that the third dimension can only be achieved by
approaching the levels individually with a stacker crane. This in turn means
that positions in the high-bay warehouse cannot be approached at will because
it is always necessary to check whether a stacker crane is available for a
desired position and whether this stacker crane is not obstructed by another
stacker crane moving in the same aisle in a high-bay warehouse, for example.
The same applies to other storage arrangements in which the individual goods
are arranged flatin one or more levels. The packaging units may have different

shapes. It is essential that a packaging unit can receive goods and that the
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packaging unit can be stacked on another packaging unit so that multiple

packaging units can form a stack even with goods received.

[0007] Preferably, the packaging units in each stacking compartment contain
the same type of goods. Thus, at every point of the matrix, i.e., at every
intersection of rows and columns, there is a unique assignment between
position and goods. This makes it possible to easily pick up the goods in a
desired order or sequence and to bring them to the outgoing goods area so

that the desired sequencing can already be achieved during pickup.

[0008] Preferably, the packaging units are inserted into the stacking
compartments from below. In principle, a block storage unit can be supplied
from above or below. If the stacking compartments are supplied from below,
i.e., the packaging units are inserted into the stacking compartments from
below and also removed from the stacking compartments downward, the
packaging units can be transported directly to a level leading out of the block

storage unit. Further transfer operations are not necessary in this case.

[0009] Preferably, the packaging units are inserted into the stacking
compartments and are removed from the stacking compartments by means of
loading vehicles, which can be moved in a loading compartment below the
stacking compartments. By means of the loading vehicles, it is easily possible

to reach, i.e., approach, each stacking compartment without difficulty.

[0010] In this respect, it is preferred that the loading vehicles can be moved in
at least two different directions. The loading vehicles can then be guided in the
loading compartment to each stacking compartment so that if multiple loading
vehicles are in use, they can also avoid one another. In addition, the removal
of packaging units with corresponding goods from the block storage unit
becomes highly flexible, which has a positive effect on sequencing at the

outgoing goods area.
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[0011] Preferably, the loading vehicles are used to transport the packaging
units to a sequencing device upstream of the outgoing goods area. If the
loading vehicles that remove the packaging units from the block storage unit
can also be used outside the block storage unit, there is no need for another
transfer operation so that the method can work with a small amount of time

and fewer technical devices.

[0012] It is preferable to use loading vehicles that can transport more than one
packaging unit simultaneously. Accordingly, a loading vehicle can initially
approach a stacking compartment and remove one or more packaging units
from there. If transport space is still available, the loading vehicle can then be
driven to another stacking compartment to pick up another packaging unit
there. The loading vehicle then does not have to be moved to the sequencing
device after each pickup of a packaging unit. It is possible to already use the
loading vehicle for pre-sorting the packaging units. The loading vehicle can,
for example, remove different packaging units from the block storage unit, for
example by approaching different stacking compartments and removing one

or even multiple packaging units in each case.

[0013] Preferably, loading vehicles that transport racks are used, wherein the
racks insert the packaging units into the stacking compartments and remove

them from the stacking compartments.

[0014] The racks preferably have their own lifting drive with its own power
supply for the device, connected to the rack, for lifting and lowering the
packaging units and can thus perform storage and retrieval operations, while
the loading vehicle is working elsewhere until the respective rack has

completed its storage or retrieval operations and can be picked up again.

[0015] In another embodiment, it is also possible that the racks do not have
their own lifting drive for the device for lifting and lowering the packaging units

but are coupled to a drive in the loading vehicle by a suitable coupling device.
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In this case, of course, the loading vehicle remains in place until the storage

or retrieval operations of the rack are completed.

[0016] Other combinations of drive and power supply of the racks with lifting
device and coupling to the loading vehicle are also conceivable. For example,
the drive in the rack and a wireless or contact-based power supply through the
loading vehicle or via contacts or inductive loops in the floor should be
mentioned. In this case, the racks can be controlled by wireless or contact-

based signal transmission from the loading vehicle or a central control system.

[0017] Preferably, a packaging unit that has at least two different filling/removal
directions is used. This makes the insertion and removal of goods into and

from the packaging unit even more flexible.

[0018] Preferably, a first filling/removal direction runs in the direction of gravity
and a second filling/removal direction runs perpendicularly to the direction of
gravity. One can then use, for example, an automatic machine or an automatic
handling device to insert goods into the packaging unit from above, i.e., in the
direction of gravity. During removal, the goods can then be removed from or
pushed out of the packaging unit transversely to the direction of gravity so that
no forces are required here to lift the goods. This is particularly advantageous
if one wants to have an operator perform the removal. It is also possible to
provide for insertion from the side and removal from the top, or to provide for

insertion and removal from the side or top in the same way.

[0019] The invention is described below with reference to preferred exemplary
embodiments in conjunction with the drawing. The following are shown therein:
Fig. 1 a first embodiment of a storage arrangement,

Fig. 2 a second embodiment of a storage arrangement,

Fig. 3 a first embodiment of a loading vehicle,

Fig. 4 a second embodiment of a loading vehicle,

Fig. 5 a loading vehicle with a rack, and
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Fig. 6 a schematic illustration of a packaging unit, and

Fig. 7 a third embodiment of a storage arrangement.

[0020] Fig 1 shows a schematic illustration of a storage arrangement 1 with an
incoming goods area 2 and an outgoing goods area 3. At the incoming goods
area 2, goods 4 are inserted into the storage arrangement 1 and removed from
an inbound delivery container (not shown in more detail). The inbound delivery
container may, for example, be a pallet on which a plurality of similar goods 4
is arranged. The goods 4 are removed from the inbound delivery container and
transferred into a packaging unit 5, shown in more detail in Fig. 6. The
packaging unit 5 is transported into a block storage unit 7 by means of a
loading vehicle 6, which is designed as a driverless transport vehicle. The
block storage unit 7 has multiple stacking compartments 8, in which the
packaging units 5 can be stacked. In other words, each stacking compartment
8 is capable of receiving a multiplicity of packaging units 5 in the form of a
stack. The prerequisite for this is that the packaging units 5 are stackable. For
stacking, they therefore have a stacking geometry which is arranged at the
bottom in the direction of gravity and interacts with a stacking geometry
provided at the top of another packaging unit in the direction of gravity. It is

expedient that all packaging units 5 are of the same design.

[0021] The packaging units 5 are held in place by a holding device (not shown
in more detail) at the lower end of the respective stacking compartment 8. For
this purpose, the packaging unit to be stored is lifted until it has passed the
holding device. During the subsequent lowering process, the holding device

grips the then lowermost packaging unit 5 and holds it in place.

[0022] For retrieval, the loading vehicle 6 lifts the lowermost packaging unit in
a stacking compartment 8 until this packaging unit 5 is released from the
holding device. The holding device is then held open until the lowermost

packaging unit has been lowered past it and then grips the next packaging unit
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above it, such that such previously penultimate packaging unit then forms the

lowermost packaging unit 5.

[0023] It may also be provided to remove multiple packaging units 5 from a
stack. In this case, a control mechanism must be provided, which keeps the
holding device open until the desired number of packaging units has been

removed from the respective stacking compartment 8.

[0024] The loading vehicle is not only used to insert the packaging unit 5 into
the block storage unit 7. It is also used to remove the packaging unit 5 from

the block storage unit 7 again and to feed it to the outgoing goods area 3.

[0025] The loading vehicle 6 can be moved in two directions on the floor 9, as
shown by the arrows "X" and "Z" in Fig. 1. In the simplest case, only two
directions, which are perpendicular to one another, are provided here. In a
somewhat more elaborate embodiment, it can be provided that the loading

vehicle 6 can be moved in virtually any two dimensions.

[0026] The loading vehicle 6 can also be used to drive the packaging unit 5 out

of the block storage unit 7 and transport it to the outgoing goods area 3.

[0027] As mentioned above, the block storage unit 7 has multiple stacking
compartments 8. The letters "A," "B," "C," "D," and "E" show in simplified form
that each packaging unit contains 5 goods 4 of the same type. Each stacking

compartment is thus "homogeneous."

[0028] The stacking compartments 8 are arranged in columns and rows in the
manner of a matrix. Each stacking compartment 8 is thus located at an

intersection between a column and a row.

[0029] The position within the matrix at which one can remove which of the

goods A - E is thus clearly defined. Since the loading vehicle 6 can be moved
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in practically any direction, the goods A - E may be removed in an order that is
required for the subsequent sequencing of the goods 4 at the outgoing goods
area 3. The outgoing goods area thus specifies the sequence in which the

packaging units 5 are removed from the block storage unit 7.

[0030] A loading compartment 10, into which the loading vehicle 6 can be
moved, is arranged below the stacking compartment 8. The loading vehicle 6
inserts the packaging units 5 into the stacking compartments 8 from below and

also removes them from the stacking compartments downward.

[0031] The loading vehicle 6 can be used not only to insert the packaging units
5 into the stacking compartments 8 and to remove them from there. In the
exemplary embodiment shown in Fig. 1, the loading vehicle 6 can also be used

to transport the packaging units 5 to the outgoing goods area 3.

[0032] Fig. 2 shows a modified embodiment of a storage arrangement 1, in
which identical and corresponding elements are provided with the same

reference signs.

[0033] Here, the block storage unit 7 also has multiple stacking compartments
8 in which goods A - E are arranged. Here as well, each stacking compartment

8 is homogeneous.

[0034] In contrast to the exemplary embodiment shown in Fig. 1, the stacking
compartments 8 are loaded from above here. For this purpose, a loading
vehicle 6' is provided, which can be moved on the upper side of the block

storage unit 7 in the direction of gravity.

[0035] For transporting a packaging unit 5 provided with goods 4, another
loading vehicle 6 is provided, which is movable on the floor 9 and transports
the packaging unit 5 from the incoming goods area 2 to a staging station 11.

From the staging station 11, the loading vehicle 6' can pick up the packaging
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unit 5 and transport it upward. Once the packaging unit 5 has arrived above
the block storage unit 7, it can be distributed to the individual stacking

compartments 8.

[0036] Similarly, a dispensing station 12 is provided on the other side of the
block storage unit 7, at which station the loading vehicle 6' can dispense a
packaging unit 5 removed from the block storage unit 7. From there, it can be

transported to the outgoing goods area 3 by another loading vehicle 6.

[0037] Here, the staging station 11 and the dispensing station 12 are arranged
on different sides of the block storage unit 7 for reasons of clarity. The two
stations may well be arranged on the same side of the block storage unit 7.

They may also be arranged on sides that are perpendicular to one another.

[0038] Fig. 3 shows a first embodiment of a loading vehicle 6 that can be
moved in the two directions "X" and "Z." With reference to the illustration of
Fig. 3, these directions are from left to right (direction "X") and perpendicular
to the drawing plane (direction "Z"). The loading vehicle 6 has a lifting device
13, with which the packaging unit 5 with the goods 4 can be moved in the
direction of gravity and against the direction of gravity, which is shown by

arrows "Y."

[0039] If the loading vehicle 6 is moved on the upper side of the block storage
unit 7, the transport of the packaging unit 5 takes place downward for storage

and upward for retrieval. This is not shown in Fig. 3.

[0040] The loading vehicle 6 shown in Fig. 3 can store a single packaging unit

5 in the block storage unit 7, remove it from there and transport it.

[0041] Fig. 4 shows a modified embodiment, with which the loading vehicle 6
can transport two packaging units simultaneously. The directions correspond

to those in Fig. 3.
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[0042] In addition, the loading vehicle 6 has an opener 14 that can be moved
in a direction Y' in order to hold the above-mentioned holding device open until

the desired number of packaging units 5 has been removed.

[0043] Fig. 5 shows another option for transporting packaging units 5.

[0044] In this case, the loading vehicle 6 transports a rack 15, which in turn
stores the packaging units 5 in the stacking compartments 8 or removes them

therefrom. The directions correspond to those in Fig. 3.

[0045] The loading vehicle 6 is provided with a motor (not shown), which can

operate the lifting device 13.

[0046] The rack 15 can be designed as an "active rack." In this case, the unit
16 is a motor attached to the rack and comprising a power supply. In this way,
the rack can carry out removal and dispensing operations autonomously
without auxiliary drive by the vehicle, in that the motor M moves the lifting unit
13', which is connected to the rack 15, below the packaging unit 5 by means

of a mechanical power transmission device (not shown).

[0047] The rack 15 can also be designed as a "passive rack." In this different
case, the unit 16 is designed as a coupling device by means of which the
driving force and power supply for the movement of the lifting device 13' is
provided by the vehicle 6. The corresponding vehicle part couples to the unit
16, which moves the lifting unit 13', which is connected to the rack 15, below
the packaging unit 5 by means of a mechanical power transmission device (not

shown).

[0048] An opener 14 analogous to Fig. 4 is attached to the rack 15 in such

cases and fulfills the function described above.

10
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[0049] Fig. 6 shows an example of a packaging unit 5 with goods 4 received
therein. The packaging unit has a base 17 on which the goods 4 rest. Two side
walls 18, which can be connected to one another by a strut 19 at the front side
and a rear wall 20, stand up on the base. The rear wall 20 can also be replaced
by a further strut 19. The side walls 8 are higher than the goods 4 so that
multiple packaging units 5 can be stacked on top of one another. In the
simplest case, the bottom side of the packaging unit 5 forms a planar geometry
that can cooperate with a correspondingly planar geometry on the upper side

of another packaging unit in order to form a stack.

[0050]In @ manner not shown in more detail, a hinged wall can also be
attached to the strut 19.

[0051] The base 17 can have an anti-slip device for the goods 4. In addition,
an integrated lowering element, with which the goods 4 can be lifted during
removal, can be provided. Moreover, the base 17 can have slots into which
load handling devices can engage, or other recesses that allow lifting rams to

be inserted.

[0052] The packaging unit 5 has two filling/removal directions 21, 22, which
are perpendicular to one another. With the filling/removal direction 21, the
goods 4 can be inserted into the packaging unit 5 from above or removed from
there, for example with a gripper. The other filling/removal direction 22 is
perpendicular thereto, i.e., also perpendicular to the direction of gravity. This
makes it possible to remove the goods 4 from the packaging unit 5 or insert

them there by pushing or pulling.

[0053] Fig. 7 shows a third embodiment of a storage arrangement 1. Identical

and functionally identical elements are provided with the same reference signs.

[0054] The storage arrangement 1 in turn has a block storage unit 7 with

multiple stacking compartments 8 in which the packaging units 5 can be

11



10

15

20

25

30

stacked. Different hatchings illustrate packaging units 5 that each contain
different items or goods. Accordingly, only one type of goods or items is
arranged in each stacking compartment 8. The stacking compartments 8 are

thus sorted by type.

[0055] The loading compartment 10 below the stacking compartments 8 is
designed here in such a way that it is possible to drive a loading vehicle 6 with
multiple packaging units 5 back and forth below the stacking compartments 8.

This has several advantages.

[0056] As can be seen in the left half of Fig. 7, a loading vehicle 6 can remove
multiple similar packaging units 5 from the incoming goods area 2 and
transport them to a stacking compartment 8. Filling the stacking compartment

8 with similar packaging units 5 can then be accomplished in a shorter time.

[0057] This is represented by an arrow A.

[0058] The right half of Fig. 7 shows a retrieval operation.

[0059] A loading vehicle 6 is driven into the loading compartment 10 in the
direction of an arrow B to a position C where it can pick up first packaging units
5. In the present exemplary embodiment, the loading vehicle 6 picks up two

packaging units 5 here.

[0060] The loading vehicle 6 is then moved (arrow D) to another position E,
where it can pick up a different packaging unit 5, which, however, contains a
different type of goods or objects. The stack with the different packaging units
(two of the same type and a different packaging unit 5) can then be moved to
the outgoing goods area 3 (arrow F). This makes it possible to already carry
out sequencing while the packaging units 5 are being collected, so that picking

at the outgoing goods area 3 can be further simplified and accelerated.

12
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[0061]In all embodiments, it is preferred if the stacking compartments 8 are

only filled with similar packaging units 5, i.e., have a filling sorted by type.

[0062] However, it can also be provided that there are "mixed" stacking
compartments 8 so that the loading vehicles 6 can gain access to a packaging
unit 5 within a stack that is not located at the lower end of a stacking
compartment 8 by relocating. Such a situation can occur if the utilization of the
storage volume is more important than short travel times per loading vehicle

and order.
[0063] With the block storage unit 7, it is possible to realize the sequencing of

the goods without additional buffer storage and thus without additional space

requirements.

13
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CLAIMS

1. A method for operating a storage arrangement (1), with which goods (4)
are inserted into the storage arrangement (1) in an inbound delivery container
at an incoming goods area (2), are removed from the inbound delivery
container, are temporarily stored and are removed from the storage
arrangement (1) in a predetermined sequence in an outbound delivery
container at an outgoing goods area (3), characterized in that the goods (4)
are transferred from the inbound delivery container into a stackable packaging
unit (5) and the packaging unit (5) is temporarily stored in a block storage unit
(7), wherein the block storage unit (7) has multiple stacking compartments (8)
and each stacking compartment (8) is designed to receive a stack of packaging
units (5), whereby the goods (4) are removed from the block storage unit (7)

in a sequence predetermined by the outgoing goods area.

2. The method according to Claim 1, characterized in that the packaging

units (5) in each stacking compartment (8) contain the same type of goods (4).

3. The method according to Claim 1 or 2, characterized in that the
packaging units (5) are inserted into the stacking compartments (8) from

below.

4. The method according to Claim 3, characterized in that the packaging
units (5) are inserted into the stacking compartments (8) and are removed from
the stacking compartments (8) by means of loading vehicles (6), which can be

moved in a loading compartment (10) below the stacking compartments (8).

5. The method according to Claim 4, characterized in that the loading

vehicles (6) can be moved in at least two different directions.

14
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6. The method according to Claim 4 or 5, characterized in that the loading
vehicles (6) are used to transport the packaging units (5) to a sequencing
device upstream of the outgoing goods area (3).

7. The method according to one of Claims 4 to 6, characterized in that
loading vehicles (6) that can simultaneously transport more than one

packaging unit (5) are used.

8. The method according to one of Claims 4 to 7, characterized in that
loading vehicles (6) that transport racks (15) are used, wherein the racks (15)
insert the packaging units (5) into the stacking compartments (8) and remove
them from the stacking compartments (8).

9. The method according to Claim 8, characterized in that racks that have
their own lifting drive, optionally with their own power supply, are used for the

device, connected to the rack, for lifting and lowering the packaging units.

10.  The method according to Claim 8, characterized in that racks that are
coupled by a coupling device to a drive in the loading vehicle are used in order
to operate the device, connected to the rack, for lifting and lowering the

packaging units.

11.  The method according to one of Claims 1 to 10, characterized in that a
packaging unit (5) that has at least two different filling/removal directions (21,
22)is used.

12. The method according to Claim 11, characterized in that a first

filling/removal direction (21) runs in the direction of gravity and a second

filling/removal direction (22) runs perpendicularly to the direction of gravity.
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