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The present invention concerns an order-picking system, comprising a goods-in buffer (3) with at least one storage area (4), in
which the picked goods units are stored before they leave the order-picking system, and at least one staging area (6), in which the
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present invention comprise a pallet racking warehouse for a shipping buffer and a stacker crane for a corresponding pallet racking
warehouse. A gravity conveyor (5) for the staging area of the shipping buffer is also the subject-matter of the present invention.
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ABSTRACT

The present invention concemns an order-picking system, comprising a goods-in buffer (3)
with at least one storage area (4), in which the picked goods units are stored before they leave
the order-picking system, and at least one staging area (6), in which the picked goods units are
staged automatically by an operating device in accordance with a predetermined sequence. In
addition, the present invention comprise a pallet racking warehouse for a shipping buffer and
a stacker crane for a corresponding pallet racking warchouse. A gravity conveyor (5) for the

staging area of the shipping buffer is also the subject-matter of the present invention.
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SHIPPING BUFFER FOR AN ORDER-PICKING SYSTEM
BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION

The present invention concerns a picking system for picking different goods into goods units
and a shipping buffer for such a picking system. In addition, a pallet racking warehouse for
the shipping buffer and a stacker crane for the pallet racking warehouse are the subject-matter
of the present invention. In addition, the present invention concerns a method for issuing

picked goods units from a picking system.
PRIOR ART

A plurality of different goods are sold in retail stores, such as food retail stores. Accordingly,
it is not possible for retail stores to stock the goods in large quantities because that would re-
quire an extraordinarily large amount of space. On the other hand, wholesalers or manufactur-
ers of goods are not interested in delivering individual goods to retail stores as that would
require a great deal of effort. Accordingly, there is a need in shipping warehouses or supply
centres for order-picking goods, whereby manufacturers deliver single-variety goods in large
quantities or large packing units and, after the large packing units have been broken down into
individual goods or smaller packing units, these are then passed on to the retail stores. At the
same time, for the purpose of simplifying transport, various goods that are to be delivered to
one retail store, for example, are grouped together again to form goods units. Accordingly, the
picking process can be seen as the separation or reduction of large single-variety packing

units and the combination of different goods into a new goods unit.

This applies to the supplying not only of branches of retail chains, such as food chains, but

also of customers of mail order companies.
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Due to the plurality of different goods that have to be handled in such picking processes, dif-
ferent forms of packaging can also be used to produce the fully picked goods units. The food
retail sector, for example, uses both pallets in the form of EU standard pallets, on which the
goods are simply stacked, and roller containers comprising a platform for storing the goods,
side walls for supporting the goods and rollers on the underside of the platform for moving
the roller containers. In addition, other types of carriers can be provided for goods units which
are composed of several different goods. The diversity of carriers, such as pallets, roller con-
tainers and other types of carriers, makes it difficult to effectively organise handling the goods

units in the goods-out area.

A further difficulty consists in synchronizing the picking process with the issuing of the
picked goods units in the goods-out area. If the goods are picked into corresponding goods
umits too early, they must be stored temporarily until the corresponding transport vehicle for
transporting the picked goods units to the recipient is ready for the purpose of collection. This
can cause blocking of necessary traffic routes within the picking system. On the other hand, if
picking of the goods units starts too late, this can lead to unwanted waiting times and down-

times for the transport vehicles, such as trucks, supplying the retail stores.

DISCLOSURE OF THE INVENTION

OBJECT OF THE INVENTION

It is therefore the object of the present invention to provide an order-picking system, or espe-
cially a method for issuing picked goods units from an order-picking system that can cope
with different carriers for the different goods and also ensure effective goods-out area. In ad-

dition, the inventive solution shall be technically easy to implement and handle.
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TECHNICAL SOLUTION

The present invention proceeds from the knowledge that the aforementioned problems with an
order-picking system or a method for operating such an order-picking system can be solved
by the picking system’s having a shipping buffer, whereby the shipping buffer has at least one
storage area in which the picked goods units can be stored temporarily before they leave the
picking system. In addition to the storage area, however, at least one staging area and at least
one automated operating device are proposed, whereby in the staging area the picked goods
units can be automatically staged by the operating device in accordance with a predefined
order. Through the provision of a storage area and a staging area, the shipping buffer is thus
additionally divided into different areas, whereby the fully picked goods units in the staging
area are arranged according to a desired issuing sequence for their impending removal. The
storage area, on the other hand, is mainly used for buffering and enables goods to be picked at
any time independently of the collection time. The provision of an automated operating de-
vice, for example in the form of a stacker crane, which connects the storage area and the stag-
ing area with each other and enables their automated operation, simultaneously makes for
effective and space-saving implementation. As a result, the storage arca can be configured as

a pallet warchouse, for example in the form of a high-bay warehouse.

The effectiveness of the inventive shipping buffer for an order picking system can be addi-
tionally increased by providing at least one gravity conveyor in the staging area, such that

transport of the fully picked goods units in the staging area can be automated too.

Accordingly, from a further aspect of the present invention, for which protection is sought
independently and in combination with the other aspects of the invention, a gravity conveyor
is claimed which enables the safe transport of, in particular, different carriers of the picked
goods, such as pallets and roller containers, as a solution to the problem associated with the

handling of different carrier systems for the picked goods.
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Accordingly, from a further aspect, independent protection is sought for a stacker crane for
handling the goods units which has a lifting unit for lifting and carrying the various carriers,
whereby the lifting unit is itself designed to be adjustable to accommodate the various carri-

Crs.

For the purpose of handling different carriers for the picked goods, such as EU standard pal-
lets and roller containers, the stacker crane can be configured such that the lifting unit has two
telescopic prongs, the distance between which is adjustable. This makes it possible to use the
stacker crane, which can connect the storage area of a shipping buffer with the staging area of

the shipping buffer, for different goods carriers.

In addition, the stacker crane cari be configured such that a prong of the lifting unit has a
width which is dimensioned such that a carrier for picked goods can be safely accommodated
on a single prong. In this regard, the width is the direction of extension of the prong trans-
verse to the direction in which the prong can be telescoped or extended towards a rack loca-
tion of a rack storage system. Accordingly, the width is parallel with the direction of travel of

the stacker crane in a storage aisle between two racks.

Consequently, such a stacker crane can carry at least two roller containers at the same time.

A gravity conveyor may be provided in the staging area of an inventive shipping buffer for an
order-picking system, said conveyor comprising a transport track, which is inclined to the
horizontal, and transport means, such that goods carriers disposed on the transport track are
moved at least partially under the force of gravity. Such a gravity conveyor facilitates auto-
mated movement of the picked goods units in the staging area, because the goods units dis-
posed on the gravity conveyor can automatically slide or roll forward after a first goods unit
has been removed from the gravity conveyor. At the same time, such automated movement is
very easy to achieve, with the result that largely automated staging of the goods units to be

issued can be achieved in a simple way.
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In addition, such a gravity conveyor can be designed to transport at least two different carriers
simultaneously on the gravity conveyor. In particular, at least first self-propelled carriers hav-
ing wheels on their undersides, such as roller containers, and at least second non-self-
propelled carriers having contact surfaces on their undersides, such as EU standard pallets,

can be conveyed simultaneously on the gravity conveyor.

In order to ensure that issuing of the picked goods units proceeds seamlessly, a corresponding
gravity conveyor can also have a motor-driven pushing element that can be moved along the
transport track, so that additionally at least one type of carrier on the transport track can be
pushed and not merely moved under the force of gravity. Protection for this aspect is also

sought independently and in combination with other aspects of the invention.

The pushing element can be designed as a pusher-dog carriage, which can be slid or driven or
moved in any other way in the transport direction of the gravity conveyor and in the opposite

direction.

In addition, the pushing element can be designed such that it has a pushing function in the
transport direction only, but no pushing function in the direction of movement opposite to the
transport direction. This makes it possible for the pushing element to be moved in the direc-
tion opposite to the transport direction and past the carriers located on the transport track,

without causing the carriers or goods units on the gravity conveyor to move.

In spite of a corresponding pushing element or pusher-dog carriage, which is driven, the
transport track can, for the purpose of gravity conveying by the carriers themselves, have
drivable transport means, for example rollers, wheels, endless belts and the like. In addition, it
is also possible to provide driving tracks and sliding elements on which the carriers can move

independently and autonomously.

The transport track of the gravity conveyor can have one or more transport levels on which
the goods units or their carriers can move. By virtue of the different transport levels, which

are defined, for example, by the contact surfaces of the carriers on the gravity conveyor, it is
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possible to achieve different movement possibilities for the various carriers. In addition, the
transport track can also have several transport areas which extend parallel with each other
along the transport direction of the transport track and which can also be used to move the
different carriers in different ways. The transport areas can also be grouped together, with
each group being configured for one or more types of carrier. In addition, a combination of

different transport areas and transport levels can be provided.

In particular, the transport areas can be separated from each other by one or more recesses that
extend parallel with the transport areas along the transport direction of the transport track.
Such recesses can be used in particular for the disposal of the pushing element and/or can
define free spaces into which can project the parts of various carriers, such as the wheels of

roller containers.

In addition, the various transport areas can be equipped with different transport means, such
that different movements of the various carriers for the picked goods can be achieved in this
way, too. Thus, two parallel roller conveyors and two parallel driving tracks can be provided,
with the EU standard pallets capable of being moved on the two roller conveyors, while the

roller containers on their wheels can roll independently on the parallel driving tracks.

Braking devices and/or identification devices for the moved goods units can be provided at

the end of the gravity conveyor for the purpose of activating suitable braking devices.

In the inventive shipping buffer, a pallet racking warehouse having at least two racks can be
provided, each having a plurality of rack locations which are disposed side by side and above
one another, in which the picked goods units can be stored. In the pallet racking warehouse,
the stacker crane can be movable in a plane between the racks, such that the stacker crane can
approach each rack location and store or retrieve corresponding goods units from a carrier and

a plurality of different goods.

In order that the combination between the staging area and the storage area of the inventive

shipping buffer may be achieved, the pallet racking warehouse can be designed such that one
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end of a gravity conveyor is disposed in at least one area of the rack location, such that the
stacker crane can place the goods units on the end of the gravity conveyor, which is disposed

in the area of a rack location, for the purpose of transfer to the staging area.

In addition, it is advantageous to provide a pallet racking warehouse with an air-conditioning
housing in order that the rack locations may be operated at different temperatures from the
ambient temperatufe and/or at different temperatures from each other. This increases the
scope for using the shipping buffer or a corresponding pallet racking warehouse as a shipping
buffer, because temperature-sensitive goods, such as fresh food and the like, can also be han-

dled.

For this purpose, the pallet racking warehouse can comprise air-conditioning units that, in
particular, can create different climate zones in the pallet racking warehouse. This can be
achieved in particular by providing suitable currents of appropriate temperature-control me-

dia, such as air.

With the inventive shipping buffer for an order-picking system or with a correspondingly
equipped order-picking system, it is thus possible to carry out picking independently of the
hand-over time for the picked goods, for example the collection time by truck, as the various
goods assembled into goods units can first be stored in a shipping buffer, more precisely es-
pecially in a storage area of the shipping buffer. From there, they can be removed via a stack-
er crane in an automated manner and in a predetermined sequence to a staging area, from
where they can be issued in the order defined by the sequence. In particular, this can proceed
in a fully automated manner, such that the need for keeping additional personnel available for
the goods-out area can be eliminated. The staging of the goods units in a predefined order

makes it easy to optimise loading of the trucks that deliver the goods units.

BRIEF DESCRIPTION OF THE DRAWINGS

The attached drawings show here in purely schematic form in
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Fig. 1 An overview of an order-picking system with an inventive

shipping buffer;
Fig. 2 A sectional view through a shipping buffer;
Fig. 3 A plan view of a horizontal section through the shipping buffer of Figure 2;
Fig. 4 A detailed view of the shipping buffer as shown in Figure 2;

Fig. 5 Side views of an inventive stacker crane with adjustable lifting means in Figures 5a) to

5¢);

Fig. 6 A sectional view through rack locations of a rack of the shipping buffer when loading

or unloading goods units in Figures 6a) and 6b);

Fig. 7 A side view of a first embodiment of an inventive gravity conveyor of a shipping buff-

er;
Fig. 8 A plan view of the gravity conveyor from Figure 7;
Fig. 9 A further plan view of the gravity conveyor from Figure 7;

Fig. 10 A side view in the direction of the transport direction of a second embodiment of a

gravity conveyor;
Fig. 11 A side view according to Figure 10 during operation with a pallet;

Fig. 12 A side view of the gravity conveyor according to Figure 10 in operation with a roller

container; and in

Figs. 13 to 15 Side views of the gravity conveyor from Figures 10 to 12 to illustrate the mode

of operation of the pusher-dog carriage.

EMBODIMENTS

Further advantages, characteristics and features of the present invention are apparent from the
following detailed description of an embodiment using the enclosed drawings. However, the

invention is not limited to these embodiments.

3530310



10

15

20

25

30

35

40

CA 03063000 2019-11-08

Figure 1 shows a schematic representation of an inventive order-picking system 1, which
comprises a picking area 2 and a shipping buffer 3. Picking area 2 is the goods-in area for
goods of the same kind which have been composed into large packing units, whereby these
packing units are broken down into individual goods in picking area 2 in order that goods
units comprising different goods may be assembled for further shipping. This is the case for
shipping warehouses, for example, that supply retail stores with the different goods in the
assortment. In the shipping warehouse or the corresponding order-picking system that forms
the shipping warehouse or is integrated into it, a plurality of different goods are thus repacked
from packing units containing single-variety goods into goods units containing mixed goods
in order that the individual stores may be supplied with smaller quantities. In this way, it is
possible for the goods manufacturers to deliver bulk quantities of the goods in packing units,
while the picking process yields goods units for shipping to the individual stores, with a single
goods unit containing a wide variety of goods. The same picking principle can also be em-
ployed at mail-order companies, which also procure a wide variety of goods in bulk and send
different combinations of goods to individual customers. Accordingly, it is customary for the
picking area to have a corresponding store for the single-variety packing units or for a corre-
sponding store to be adjacent to the picking area 2, such that the single-variety packing units
can be made available for picking in picking area 2.

In addition to the picking area 2, the inventive order-picking system 1 comprises a shipping
buffer 3, which comprises a storage area 4 and a staging area 6. In the embodiment shown, a
plurality of gravity conveyors 5 are provided in the staging area 6, whereby the staging area 6
can also be designed differently, even though gravity conveyors 5, as will be shown later, are
advantageous. Directly in the vicinity of and assigned to the staging area 6 is the goods-out
area comprising, for example, a loading ramp 7 and exit gates 33.

Provided between the shipping buffer 3 and the picking area 2 is a goods-unit passageway 11
via which the picked goods units can be transferred to the shipping buffer 3. Instead of the
single goods-unit passageway 11 shown in Figure 1, several goods-unit passageways can be
provided and, in addition, by-pass transport routes (not shown) can be provided which enable
the fully picked goods units to be issued direct to the goods-out area, by-passing the shipping
buffer 3.

Figure 2 shows a sectional view of the inventive shipping buffer 3, whereby it can be seen

that storage area 4 in the embodiment shown is configured as a pallet racking warehouse.

The pallet racking warehouse has a plurality of rack locations 12 in which different goods
units 9, 10 can be stored. For example, the goods unit 9 is a pallet stack stored on a Euro pal-
let, while the goods unit 10 is a roller container.
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As shown in Figure 2, the rack locations 12 are designed such that three roller containers 10
or two pallets 9 can be stored one behind the other. The pallet racking warehouse comprises a
total of 2 racks, between which there is a storage aisle along which a rack vehicle 13 can
move. In addition, a pallet holder of the stacker crane 13 can be adjusted vertically along a
mast 14, such that, along a plane spanned by the aisle and the vertical direction thereto, the
pallet holder of the stacker crane 13 can reach each rack location 12 of the pallet racking
warehouse, such that goods units 9, 10 can be stored in and retrieved from the rack locations
12 of the pallet racking warehouse. For this purpose, as will be shown later, the rack vehicle
13 has, in the direction of the rack locations, telescopic lifting means in the form of prongs,

which enable the goods units 9, 10 to be removed from or stored in the rack locations 12.

Integrated into the pallet racking warehouse is the storage bay 15 and the retrieval bay 16,
whereby both the storage bay 15 and the retrieval bay 16 are each disposed in the area of a

rack location.

The storage bay 15 is the end of the goods-unit passageway 11, whereby this can comprise
any conveyor that delivers goods units from the picking area 2 for transfer to the shipping
buffer. From the picking area, the fully picked goods units 9, 10 are thus conveyed via the
goods-unit passageway 11 to the storage bay 15 acting as the transfer point, where the rack
vehicle 13 can take over the goods units 9, 10 and store them in the rack locations 12 of the

rack area 4.

In addition, storage area 4 of the shipping buffer 3 comprises a plurality of goods-out bays 16,
which simultaneously form the entrance to the staging area. In the present embodiment, all the
rack locations at the lowest level along the issuing side of the rack are designed as goods-out
bays 16, so that the gravity conveyors 5 forming the staging area protrude into the corre-
sponding rack. When the goods units 9, 10 are being retrieved from the storage area 4 of the
shipping buffer 3, the stacker crane 13 retrieves the goods units 9, 10 to be retrieved from the
rack locations 12 and places them on the gravity conveyors 5 of the staging area or at the
goods-out bays 16. From there, the goods units automatically move along the gravity convey-
or to a pick-up bay from where they can be removed out of the staging area for the purpose of
loading a truck.

Storage of goods units in the storage area 4 of the shipping buffer 3 and their staging in the

staging area or in the gravity conveyors 5 is controlled by a programmed data processing sys-

10
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tem. This is preferably integrated into the data controller of the entire order-picking system.
Thus, the order-picking system first logs incoming picking orders and controls and monitors
the corresponding picking process. With the shipping buffer 3, picking can now take place
independently of any predetermined or expected goods shipping time, as the fully picked
goods units can be stored temporarily or buffered in the shipping buffer 3. At the predeter-
mined or desired goods shipping time, the fully picked goods units 9, 10 are then transferred
from the storage area 4 of the shipping buffer 3 to the staging area, from where they can be
loaded directly into a corresponding transport vehicle, such as a truck. By means of appropri-
ate software control, the goods units 9, 10 can be kept ready in the staging area in any desired
sequence corresponding to a desired loading configuration for the truck 8. This loading con-
figuration can, for example, be based on the route driven to the recipients and/or any neces-
sary or desired weight distribution in the truck 8. When the goods units 9, 10 are disposed in
the staging area 6, a truck driver collecting the picked goods units can be assigned to a gate 33
of the loading ramp 7, assigned to the staging area 6, where the truck driver can load the

picked goods units 9, 10 into the truck 8 independently.

This is facilitated in particular by the gravity conveyors 5 in the staging area 6 used in the
embodiment shown, which ensure automatic feeding of the goods units to a pick-up point 34
for the truck driver. Accordingly, the truck driver only has to pick up the individual goods
units 9, 10 at the pick-up point 34, for example with a hand pallet truck, and transfer them to
his truck in the given sequence so that he has a loaded truck 8 containing the goods units in a

desired loading scheme.

Since, by virtue of the fact that a truck 8 is assigned to a specific gate 33 of the goods-out area
or to a specific staging area 6, it is clearly defined which goods units 9, 10 are to be loaded
into the truck 8, no additional personnel from the picking system is required to organise the
goods-out area. In addition, an automated display or a printout of loading information can be

automatically provided for the truck driver.

As can be seen from Figure 1, several gravity conveyors 5 of the staging area can be assigned
to a gate 33 of the goods-out area. The number of the corresponding gravity conveyors 5 de-
pends on the local situation, such as the number of goods units 9, 10 that are to be kept ready

in the staging area, and varies within the given boundary conditions.
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Figure 3 shows a horizontal section through the shipping buffer 3, as shown in Figure 2, more
precisely in the area of the lowest rack locations or the issuing bays 16. The plan view clearly
shows two stacker cranes 13 which are movably disposed along storage aisle 36 and which
serve, on one hand, the rack locations 12 and, on the other, the issuing bays 16 for transferring
the goods units to the staging area 6 and storage bay 15. In addition, provided to the left and
right of the gravity conveyors 5 in Figure 3 are two additional retrieval sections 35, which can

be used for staging special goods or for special cases.

Figure 4 is a detailed view of Figure 2 and shows an embodiment of the storage area 4, in
which there is a thermally-insulating housing 17, which directly closes off the rack locations
and encompasses not only the storage aisle, but also the storage bay 15 and the issuing bays
16. In the housing 17, corresponding openings, in particular closable openings, are to be pro-

vided only at the storage bay 15 and at the issuing bays 16.

The thermally-insulating housing 17 is used to set the temperature in storage area 4, for which
purpose air-conditioning units 18 in the form of heating and/or cooling units are provided. A
corresponding temperature-control medium, such as air, can be brought to the desired temper-
atures by the air-conditioning units 18 and introduced into the housing 17 in order to set the

desired temperatures there.

In particular, the pallet racking warehouse shown in the embodiment in Figure 4 may have
several climate zones, such that provision can be made in the pallet racking warehouse for
different goods, such as temperature-sensitive goods that need to be cooled. In the embodi-
ment shown, the pallet racking warehouse, which is designed as a high-bay warehouse, is di-
vided into several climate zones, with warmer zones in the upper area and cooler zones in the
lower area. For example, the temperature in the upper area of the pallet racking warehouse
can be set to approx. 12°C, while a temperature of 5°C can be set in the lower area of the pal-
let racking warehouse . This can be achieved, for example, by introducing the temperature-
control medium, such as cooling and/or heating air, into the interior of the housing via lines

19, 20 and extracting it again on the opposite side, such that horizontal currents of the temper-

12
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ature-control media are generated. This allows different zones of various temperatures to be

seft.

Figures 5 a) to 5¢) show a stacker crane 13 of the kind that can be used in storage area 4 of the
shipping buffer. The stacker crane 13 comprises a goods unit holder 23, on which is disposed
lifting means 22 in the form of prongs which can be telescoped perpendicularly to the image
plane in order that they may reach into the rack locations 12 of the pallet racking warehouse.
In additi(,)n, however, the distance between the lifting means in the form of the prongs, as
shown in Figures 5 a) to 5c), can also be adjusted such that different goods units can be car-

ried.

In Figure 5 a), the prongs 22 of the stacker crane 13 are disposed close to each other to ac-
commodate a goods unit 9 in the form of a pallet. In Figure 5b), the prongs 22 have moved
apart such that there is a greater distance between them than in Figure 5a), such that the stack-
er crane 13 can accommodate two roller containers next to one another on the goods unit
holder 23.

Figure 5¢) shows that the stacker crane 13 with the lifting means 23 also serves to accommo-

date “slave” pallets used for storing roller containers in the rack.

Figures 6a) and 6b) show the storage of the various goods units 9, 10 in the pallet racking
warehouse, with the vertical supports 25 and the cross members or base plates 26 of the pallet
racking warehouse or the racking warehouses also visible. In Figure 6 a), pallets are stored in
the rack location 12, whereby it is shown that the left pallet is being stored or retrieved by the
lifting means 22 of the rack vehicle 13. To this end, the pallet 27 of the pallet goods unit 9 has

free spaces 31 with which the prongs 22 of the stacker crane can engage.

Figure 6 b) shows that two goods units 10 based on roller containers 28 are disposed next to
each other on a “slave” pallet 24, whereby the prongs 22, spaced further apart as shown in
Figure 5, can remove the roller containers 28 simultaneously. The roller containers 28 have a

base plate 32 and lateral supporting walls 30 as well as rollers 29 which enable them to be

13
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driven. The rollers 29 are accommodated in corresponding recesses of the slave pallet 24 dur-

ing storage.

Figure 7 shows a side view of a gravity conveyor 5 of the kind that may be provided in the

staging area 6 of the shipping buffer 3.

The first embodiment shown in Figure 7 of an inventive gravity conveyor 5 in the form of a
roller conveyor can simultaneously or consecutively transport different goods units 9, 10
based on roller containers and EU standard pallets. Transport proceeds under the force of

gravity of the goods units 9, 10 and the inclined arrangement of the roller conveyor 5.

The side view shows a member 44 of the gravity roller conveyor 5, which is clearly inclined
to the horizontal, more precisely from the left side of the drawing to the right side and from
top to bottom. Accordingly, the goods units 9, 10, by virtue of their own weight and the goods
on the roller containers or pallets on the roller conveyor 5 in Figure 1, are moved to the right

under the force of gravity.

Figure 8 shows a plan view of the gravity roller conveyor 5 from Figure 7. In the lower area
of Figure 8 can be seen the member 44, in which are disposed a plurality of rollers 45 which
are freely rotatable in the member 44. Parallel with the member 44 and spaced at a distance
from it is disposed a member 46 which also has a plurality of rollers 47, which in turn are
mounted so as to freely rotate in the member 46. Two further members 49 and 51 are disposed
between members 44 and 46 in one section of the gravity roller conveyor 5, while a plate 54
is provided in another section of the gravity roller conveyor 5. Mounted in the members 49
and 51 as well as in the plate 54 are a plurality of rollers 50, 52, 53 one behind the other along
the transport direction. A recess 61 is formed between the members 46 and 51 and between
the member 46 and the plate 53, while a recess 62 is provided between the member 44 and the
member 49 and between the member 44 and the plate 54. The recesses 61 and 62 are provided
continuously along the entire length of the gravity roller conveyor 5 along the transport direc-
tion, whereby the recesses 61 and 62 provide sufficiently deep free space to accommodate the
wheels 29 of the roller containers 28 when the roller containers 28 are mounted on the roller
conveyors 44, 45; 46, 47; 49, 50; 51, 52 and 53, 54 with their base plate 32 (see Figure 7).

The rollers 45, 47, 50, 52, 53 are mounted in the members 44, 46, 49, 51 and the plate 54 such

that they define a uniform transport plane, which means that they are disposed such that a flat
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object placed on the rollers 45, 47, 50, 52 and 53 touches the rollers of all the roller convey-

ors.

Alternatively, the transport planes for the individual roller conveyors 44, 45; 46, 47; 49, 50;
51, 52; 53, 54 could define different transport planes, whereby, for example, roller conveyors
could be combined to define a transport area, such as the roller conveyors 44, 45 and 46, 47,
such that one type of carrier, for example the roller containers 28, could only be moved on
these roller conveyors, while a second type of carrier, for example the EU standard pallets 27,
could be moved on the roller conveyors 49, 50 and 51, 52 and 53, 54, respectively, which

could then define a different transport plane.

In the embodiment shown in Figure 8, the roller containers 28 and their base plates 32 rest on
the roller conveyors 44, 45; 46, 47 as well as 49, 50 and 51, 52 or 53, 54 and, due to the freely
rotatable rollers, are conveyed under the force of gravity commensurate with the inclination of
the gravity roller conveyor, whereby the wheels 29 on the underside of the roller containers

28 are carried along contactlessly in the recesses 61 and 62.

The EU standard pallets can be mounted either only by the central roller conveyors 49, 50 and
51, 52 and 53, 54 respectively or also by all roller conveyors 49, 50; 51, 52; 53, 54 or only by
the outer roller conveyors 44, 45 and 46, 47 and, due to the freely rotatable rollers 45, 47, 50,

52, 53, can be moved commensurately with the inclination of the gravity roller conveyor 1.

At the end of the gravity roller conveyor 5, which is described in more detail in Figure 9 using
the embodiment of one of two side-by-side gravity roller conveyors 5, there is a hand-over
station 55 where the goods units 9, 10, i.e. the roller containers 8 or the EU standard pallets 27
conveyed there are handed-over, for example, to pallet trucks for loading trucks. While the
EU standard pallets, mounted by their contact surfaces on the rollers of the roller conveyors,
can make do with slide rails 57 on which the EU standard pallets can slide by means of their
residual movement energy to the end of the gravity roller conveyor 5 and can be braked ac-
cordingly by friction during the sliding movement, additional braking devices can be provid-

ed, especially for the roller containers. For example, a stop 58 may also be provided as a brak-
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ing device for the EU standard pallets, enabling the EU standard pallets to be braked to a

complete standstill.

The roller containers 28 can also be braked in the same way, although it is advantageous here
if, at the hand-over station 55, the roller containers 28 are already mounted on their wheels in
order that the roller containers 28 can roll away easily from the hand-over station 55. For this
reason, a separate braking device (not shown) may be provided for the roller containers 28 in
the form of a rocker brake or the like which brakes the movement of the roller containers 28,
but then facilitates simple removal of the roller containers from the hand-over station 55 by

rocking back again.

In order that the separate braking device for the roller containers 28 may be activated, an addi-
tional identification device 56 may be provided to identify the type of goods unit approaching
the hand-over station 55 at the end of the gravity roller conveyor 5. This can be achieved by
various electronic, mechanical or electromechanical systems, whereby a simple mechanical
system is shown in Figure 9 in which a pivotable bar 60 which is provided across the gravity
roller conveyor 5 at the transition to the hand-over station 55 can be moved by the wheels 29
of a roller container 28, for example pressed downwards, such that this movement of the bar
60 can trigger a mechanical release on a braking device, for example in the form of a rocker
brake.

Figures 10 to 15 show a second embodiment of a gravity conveyor 5°, in which the roller
conveyor is replaced by a driving track having driving surfaces 65, 66 for transporting the
roller container 28. Figure 10 shows a side view of a corresponding gravity conveyor 5°, look-
ing in the direction of transport, whereby two rail arrangements 61, 62 are disposed on a base
carrier 60, said arrangements comprising roller conveyors 63, 64 on 6ne hand and the driving
surfaces 65, 66 on the other. The EU standard pallets can be conveyed on the roller conveyors
63, 64 while the roller containers 28 can travel on their wheels 29 on the driving surfaces 65,
66. In order to ensure that the goods units 9, 10 deposited on the gravity conveyor 5 actually
move along the inclined track, a pusher-dog carriage 67 is provided which can be moved
along the transport direction of the gravity conveyor 5°, both in the transport direction and in

the direction opposite to the transport direction.
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The pusher-dog carriage 67 has a transport car or carriage 69, which is movably disposed on
the frame 60. For example, the car or carriage 69 can slide along a rail arrangement or be
movably mounted on rollers. Also conceivable is an arrangement on a conveyor chain and the
like. The transport of the pusher-dog carriage 67 can be realized by various drive means, such

as conveyor chains, electric motors and the like.

Disposed on the car or carriage 69 is a folding dog 68, which is pretensioned by a spring de-
vice into the unfolded position, as shown in Figures 10 to 12. The dog 68 can be folded into
the car or carriage 69 in a direction matching the transport direction on the gravity conveyor
5°, but folding in the other direction is not possible. Accordingly, the dog 68 can push in the
unfolded position if it is resting against an EU standard pallet 27 or a roller container 28. This
is shown in Figures 11 and 12 which show the gravity conveyor 5° in operation with an EU

standard pallet (Figure 11) and a roller container 28 (Figure 12).

The operating principle of the pusher-dog carriage 67 with the folding dog 68 is shown in
Figures 13 to 15. In Figure 13, several goods units 9, 10 have already reached the end of the
gravity conveyor line 5°, while one goods unit 10 is still disposed at the start of the gravity
conveyor 5°. In order for the goods unit 10 to also be conveyed in the transport direction
should the gradient of the gravity conveyor prove insufficient for independent transport, the
pusher-dog carriage 67 is moved in the direction of the start of the gravity conveyor 5°,
whereby it folds down under the goods units 9, 10 already at the end of the gravity conveyor
5°. This is shown in Figure 13. Upon reaching the start of the gravity conveyor 5°, the folding
dog 68 is unfolded under the spring pretension and can rest against the roller container or the
goods unit 10. Through the movement of the pusher-dog carriage 67 in the direction of the
end of the gravity conveyor 5°, the goods unit 10 is pushed and also moved in the direction of
the end of the gravity conveyor 5°. Thus it can be ensured that all goods units 9, 10 are dis-

posed in sequence without any gaps at the end of the gravity conveyor 5°.

Although the present invention has been described in detail with reference to the embodi-
ments, it is self-evident to the person skilled in the art that the invention is not limited to these

embodiments, but rather that modifications involving the omission of individual characteris-
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tics are possible, or that other types of combinations of characteristics can be made without
departing from the scope of the appended claims. In particular, the present disclosure com-

prises all combinations of the presented individual characteristics.
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Claims

1. A shipping buffer of an order-picking system in which goods are picked into
goods units, comprising at least one storage area in which fully picked goods units are stored
before the goods units leave the order-picking system,

wherein the shipping buffer comprises at least one staging area and at least one
automated operating device comprising a stacker crane,

wherein in the staging area fully picked goods units retrieved from the storage area
are automatically stageable by the operating device in accordance with a predefined order for
their impending removal,

wherein the stacker crane is configured for storing and retrieving goods umnits
comprising a plurality of goods which are mounted on different carriers and movable two-
dimensionally in a movement plane parallel to a rack and comprises at least one lifting unit
transverse to the movement plane for lifting and carrying the different carriers, and

wherein the lifting unit is adjustably configured for adapting to the different carriers
and has two prongs which are extendable in an extension direction transverse to the
movement direction of the stacker crane and a distance between which transverse to the

extension direction is adjustable.

2. The shipping buffer in accordance with claim 1, wherein the storage area

comprises a pallet racking warehouse.

3. The shipping buffer in accordance with claim 2, wherein the pallet racking
warchouse comprise two racks, each one of which comprises a plurality of rack locations
which are disposed side by side and above one another, in which the picked goods units are

be storable, and comprises the stacker crane which is movable in a plane between the racks.

4. The shipping buffer in accordance with claim 2 or 3, wherein the staging area

comprises a gravity conveyor.

5. The shipping buffer in accordance with claim 4, wherein one end of the

gravity conveyor is disposed in at least one area of a rack location.

6. The shipping buffer in accordance with any one of claims 2 to 5, wherein the

pallet racking warchouse comprises an air-conditioning housing in order that the rack

19
8724510

Date Regue/Date Received 2023-09-12



10

15

20

25

locations are operatable at at least one of a different temperature from ambient temperature

and at different temperatures from each other.

7. The shipping buffer in accordance with claim 6, wherein one or more air flows

is adjustable in the air-conditioning housing.

8. The shipping buffer in accordance with any one of claims 2 to 7, wherein the

pallet racking warehouse comprises air-conditioning devices.

9. The shipping buffer in accordance with any one of claims 2 to 8, wherein the
pallet racking warehouse comprises different climate zones, which are disposed with the

temperature rising from bottom to top.

10.  The shipping buffer in accordance with any one of claims 1 to 9, wherein the
operating device is disposed in relation to the storage area and the staging area such that
goods units are transferable by the operating device in an automated manner from the storage

arca into the staging area.

11.  The shipping buffer in accordance with any one of claims 1 to 10, wherein
each of the prongs has a width which extends transversely to the extension direction and is

dimensioned such that at least one of the carriers is securely holdable.

12.  The shipping buffer in accordance with any one of claims 1 to 11, wherein the
stacker crane is configured and adjustable to carry Euro pallets and roller containers and other

carrier pallets.

13.  The shipping buffer in accordance with any one of claims 1 to 12, wherein the

stacker crane is configured and adjustable to carry at least two roller containers.

14.  An order-picking system with the shipping buffer in accordance with any one

of claims 1 to 13.

15. A shipping buffer of an order-picking system in which goods are picked into
goods units, comprising at least one storage area in which fully picked goods units are stored
before the goods units leave the order-picking system,

wherein the shipping buffer comprises at least one staging area comprising a gravity

conveyor and comprises at least one automated operating device,
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wherein in the staging area fully picked goods units retrieved from the storage area
are automatically stageable by the operating device in accordance with a predefined order for
their impending removal,

wherein the gravity conveyor comprises a transport track, which is inclined to the
horizontal and comprises transport means, such that carriers which are arrangeable on the
transport track are moved at least partially under the force of gravity,

wherein the transport track is configured such that at least first self-propelled carriers
with wheels on undersides thercof and at least second non-self-propelled carriers with contact
surfaces on undersides thereof are conveyable simultaneously on the gravity conveyor,

wherein the underside of the carriers is oriented towards the transport track, and

wherein the gravity conveyor comprises at Ieast one motor-driven pushing element,
which is movable along the transport track, such that additionally at least one type of carrier

is pushable on the transport track.

16.  The shipping buffer in accordance with claim 15, wherein the pushing element
is movable in the transport direction and the direction opposite thereto, the pushing element is
configured such that the pushing element has a pushing function in the transport direction
only and no pushing function in the opposite direction, is movable past carriers located on the

transport track, and is foldable in the transport direction.

17.  The shipping buffer in accordance with claim 15 or 16, wherein the transport

track, through the carriers, comprises self-propellable transport means.

18.  The shipping buffer in accordance with any one of claims 15 to 17, wherein
the transport track comprises at least one element selected from the group consisting of

endless belts, rollers, wheels, driving tracks and sliding elements.

19.  The shipping buffer in accordance with claim 18, wherein at least a portion of

the endless belts, rollers and wheels are mounted so as to freely rotate.

20.  The shipping buffer in accordance with claim 18 or 19, wherein the transport
track comprises at least one transport level which forms at least one part of the surface of the

transport track on which the carriers are mounted.

21.  The shipping buffer in accordance with any one of claims 15 to 20, wherein

the transport track comprises at least three transport areas which extend parallel with each
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other along the transport direction of the transport track, every transport area comprises
transport means, one or more transport areas are combined into groups, and each group is

configured for one or more types of carriers.

22.  The shipping buffer in accordance with claim 21, wherein the transport areas

have at least in part different transport levels, which are offset against each other.

23.  The shipping buffer in accordance with claim 21 or 22, wherein the transport
arcas are scparated from each other by one or more recesses that extend parailel with the

transport areas along the transport direction of the transport track.

24.  The shipping buffer in accordance with claim 23, wherein the recesses along
the transport direction continuously define along the entire length of the transport track a
predetermined free space between adjacent transport areas, such that wheels of the carriers
are movable contactlessly in the recesses and the pushing elements are movably

accommodated.

25.  The shipping buffer in accordance with any one of claims 21 to 24, wherein
two transport areas forming a first group are provided, which by way of transport means
comprise rollers which are disposed in two parallel roller conveyors, and that two further
transport areas forming a second group are provided, which by way of transport means

comprise driving tracks which are disposed as two parallel driving tracks.

26.  The shipping buffer in accordance with any one of claims 15 to 25, wherein at

the end of the conveyor at least one braking device is provided for braking the carriers.

27.  The shipping buffer in accordance with claim 26, wherein at the end of the

conveyor at least one identification device for identifying the carriers is disposed.

28.  The shipping buffer in accordance with claim 27, wherein the braking device
and identification device are configured so as to cooperate such that the braking device is

selected or activated as a function of identification of the carrier.

29.  An order-picking system with the shipping buffer in accordance with any one
of claims 15 to 28.
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