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The invention relates to a method for picking order goods which are allocated to an order comprising a plurality of shipping
containers. In the method, order goods allocated to the order are removed from a store (2), transported into a dynamic buffer (5,
5a, 5b) and stored there temporarily. The dynamic buffer (5, 5a, 5b) comprises an infeed line (6), an outfeed line (7), a plurality of
buffer lanes (8) arranged between the infeed line (6) and the outfeed line (7), and at least one return lane (9) arranged
therebetween. If a portion of the order goods available in the dynamic buffer (5, 5a, 5b) is sufficient to fill a predefinable number of
shipping containers and is ready for packing, this portion of the order goods ready for packing is discharged from the dynamic
buffer (5, 5a, 5b), transported to a picking workstation (10) and transferred, there, into the predefined number of shipping
containers. The predefined number of shipping containers is smaller here than the total number of shipping container necessary to
fulfill the order. The invention also relates to a goods storage system (1a..1g) for carrying out said method.
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Abstract

The invention relates to a method for picking order goods which are allocated to an order
comprising a plurality of shipping containers. In the method, order goods allocated to the or-
der are removed from a store (2), transported into a dynamic buffer (5, 5a, 5b) and stored
there temporarily. The dynamic buffer (5, Sa, 5b) comprises an infeed line (6), an outfeed line
(7), a plurality of buffer lanes (8) arranged between the infeed line (6) and the outfeed line (7),
and at least one return lane (9) arranged therebetween. If a portion of the order goods availa- |
ble in the dynamic buffer (5, 5a, 5b) is sufficient to fill a predefinable number of shipping
containers and is ready for packing, this portion of the order goods ready for packing is dis-
charged from the dynamic buffer (5, 5a, 5b), transported to a picking workstation (10) and
transferred, there, into the predefined number of shipping containers. The predefined number
of shipping containers is smaller here than the total number of shipping container necessary to
fulfill the order. The invention also relates to a goods storage system (la..1g) for carrying out

said method.

Fig. 1
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Method and goods storage system for picking goods with efficiently operated dynamic buffer

The invention relates to a method for picking order goods which are allocated to an order of a
plurality of orders, wherein the order comprises a plurality of shipping containers. In the
method, said order is acquired and order goods allocated to the order are removed from a
store. Subsequently, the order goods are transported into a dynamic buffer having an infeed
line and an outfeed line, a plurality of buffer lanes arranged betwee:n the infeed line and the
outfeed line as well as at least one return lane arranged between the outfeed line and the in-
feed line, and the order goods are stored temporarily in at least one buffer lane of the dynamic
buffer. In a second step, the order goods are discharged from the dynamic buffer via its out-
feed line, the order goods are transported to a picking workstation and a shipping container

provisioned at the picking workstation is filled with order goods.

The invention also relates to a goods storage system for picking order goods which are allo-
cated to at least one order comprising a plurality of shipping containers, having a store in
which the order goods are storable, a dynamic buffer having an infeed line and an outfeed
line, a plurality of buffer lanes arranged between the infeed line and the outfeed line as well as
at least one return lane arranged between the outfeed line and the infeed line as well as a pick-
ing workstation for filling a shipping container provisioned at the picking workstation with
order goods. The goods storage system also comprises a conveying device adapted to
transport order goods to the dynamic buffer and from the dynamic buffer to the picking work-

station, and an order computer configured to acquire an order.

In this context, EP 2 581 329 B1 discloses a system for picking orders having at least one
good assigned to an order and/or for managing returns. The system comprises an overhead rail
plant having trolleys, object spaces, a batch buffer as well as a plurality of conveyor sections
and packing stations. According to the proposed method, all trolleys with the goods of an or-
der are removed from the batch buffer and supplied to a packing station as soon as all goods

of the order are stored completely in the batch buffer and/or the order is qualified for retrieval.

This procedure has a number of disadvantages.
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2.

In the method proposed in EP 2 581 329 B1, a complete order must be able to be stored tem-
porarily in the batch buffer. For this reason alone, the batch buffer must be disposed relatively
large. Also the other means in the goods storage system of EP 2 581 329 B1, such as sorting
means, must be disposed relatively large, as they must accommodate the total number of
goods of an order to process the flow of conveyed goods. In addition, the dwell time of the
goods of an order in the batch buffer is relatively long, thereby making the order picking pro-

cess lengthy as well.

As arule, it is also an object to store temporarily a complete order in one single buffer lane of
the batch buffer, if possible. As a consequence, the batch buffers of the art, as a rule, comprise
very long buffer lanes, whereby the known batch buffers have a rather unfavorable length-to-
width ratio and/or a rather unfavorable length-to-height ratio. This requirement for the batch
buffer can only be achieved by a small number of possible embodiments. This means that the
engineer of a goods storage system does not have much flexibility with regard to the design of
the batch buffer. As a consequence, the known batch buffers are relatively hard to integrate

into the structure of a goods storage system.

In addition, the probability of a complete order occupying only one single buffer lane is very
low without further intervention (i.e. without a sequenced removal or adequate processing of
the flow of conveyed goods upstream of the batch buffer). The method taking place in the
batch buffer and the discharge of the goods from the batch buffer are therefore relatively

complicated and/or require high processing capacities.

Without further measures, it is almost impossible for continued flows of conveyed goods to
form in the goods storage system, and the flows of conveyed goods have only a very low effi-

ciency, i.e. only a low degree of order and/or only a low degree of sorting within the flow.

In addition, the long buffer lanes commonly used in the prior art have a low energy efficiency,
as the probability for goods belonging to not only one order to be moved is low and therefore
the share of energy required for the inherently unnecessary movement of goods not belonging

to an order is high.
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For said reasons, the goods storage system known from the prior art and in particular its batch

buffer cannot be operated efficiently.

It is therefore one object of the invention to specify an improved method and an improved
goods storage system for picking order goods. In particular the above-mentioned disad-

vantages are to be overcome.

The object of the invention is achieved with a method of the kind mentioned at the beginning,
in which

- it is checked whether a portion of the order goods available in the dynamic buffer is
sufficient to fill a predefinable number of shipping containers and is therefore ready for pack-
ing and

- the portion of the order goods ready for packing is discharged from the dynamic buff-
er, transported to the picking workstation and transferred there into the predefined number of
shipping containers, wherein

- the predefined number of shipping containers is smaller than the total number of ship-

ping containers necessary to fulfill the order.

Therefore, goods are “ready for packing” whenever they fulfill the above condition, i.e. are
sufficient to fill a predefinable number of shipping containers. The check for goods ready for
packing is carried out by a buffer-control computer, in particular by a program running within

it.

The object of the invention is also achieved with a goods storage system of the kind men-
tioned at the beginning, additionally comprising

- a buffer-control computer configured to verify whether a portion of the order goods
available in the dynamic buffer which are allocated to the order is sufficient to fill a predefin-
able number of shipping containers and is therefore ready for packing and

- which is also configured to trigger the discharge of this portion of order goods ready
for packing from the dynamic buffer and the transport to the picking workstation, wherein

- the predefined number of shipping containers is smaller than the total number of ship-

ping containers necessary to fulfill the order.
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In particular, the conveying device connects the dynamic buffer to the store and to the picking
workstation. This means that the conveying device is adapted to transport order goods from
the store to the dynamic buffer and from the dynamic buffer to the picking workstation. Along
the route of the conveying device, further means of the goods storage system may be provid-
ed, for example repacking stations for repacking the\ order goods coming from the store onto

loading aids, and/or a sorting machine.

Due to the fact that, compared with the prior art, the number of order goods required for form-
ing a portion ready for packing (i.e. “qualifying order goods”) is reduced considerably, the
dynamic buffer can be operated particularly efficiently. For one thing, the probability of a
portion ready for packing occupying only one single buffer lane is high, whereby the dis-
charge of the order goods from the dynamic buffer is facilitated significantly. This leads to
desired, largely continuous flows of conveyed goods within the goods storage system. These
flows of conveyed goods are also more efficient, i.e. they have a high degree of order and/or a
high degree of sorting within the flow. In addition, short buffer lanes are more energy effi-
cient, as the probability of order goods not belonging to a portion ready for packing (i.e. “non-
qualifying order goods”) being moved decreases, as does the share of energy required for the

inherently unnecessary movement of non-qualifying order goods.

Also, due to the relatively small size of a portion of order goods ready for packing, the dwell
time of the order goods in the dynamic buffer is only very short. Therefore, only relatively
small dynamic buffers are required for operating the goods storage system. Also sorting
means connected to the dynamic buffer (for example a presorting buffer connected to the dy-
namic buffer or a sorting stage downstream of the dynamic buffer) can be kept relatively
small. As a consequence, the dynamic buffer as well as optional sorting means are relatively

easy to integrate into the structure of a goods storage system.

Finally, the dynamic buffer can also be built with a favorable length-to-width ratio and/or
with a favorable length-to-height ratio, as the object of storing temporarily a portion ready for
packing in one single buffer lane, if possible, can be achieved with a plurality of possible em-
bodiments of a dynamic buffer. This means that the engineer of a goods storage system has
much flexibility with regard to the design of the dynamic buffer. As a consequence, the dy-

namic buffers are also relatively easy to integrate into the structure of goods storage systems.
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In contrast to this, the batch buffers from the prior art, as a rule, have very long buffer lanes
and thus a rather unfavorable length-to-width ratio and/or a rather unfavorable length-to-
height ratio, due to the object of storing temporarily a complete order in one single buffer
lane, if possible. As a consequence, the known dynamic buffers are relatively hard to integrate

into the structure of a goods storage system.

A characteristic of a “dynamic buffer” is the return lane arranged between the outfeed line and
the infeed line. In contrast to this, “static buffers” have no return lane arranged between the
outfeed line and the infeed line but only a plurality of buffer lanes arranged between the in-

feed line and the outfeed line.

It should also be noted in this context that the goods storage system can, of course, process a
plurality of orders simultaneously. This means that order goods of a plurality of orders can be
picked simultaneously. It is therefore favorable if further goods which are located between the
order goods of the portion ready for packing in the buffer lane in which the portion of the or-
der goods ready for packing is stored temporarily are returned, upon the discharge of the por-

tion ready for packing from the dynamic buffer, via the return lane to the dynamic buffer.

In other words, further goods are located between the order goods of the portion ready for
packing in the buffer lane in which the portion of the order goods ready for packing is stored
temporarily, and these further goods are returned, upon the discharge of the portion ready for
packing from the dynamic buffer, via the return lane to the dynamic buffer. This increases the

degree of order of the order goods located in the dynamic buffer.

Order goods ready for packing (i.e. order goods belonging to the portion ready for packing)
are, as mentioned, referred to as “qualifying order goods.” Order goods not yet ready for

packing, in contrast, are also referred to as “non-qualifying order goods.”

The store can be operated in an automated manner. In this case, a goods manipulator is pro-
vided in the area of the store, which is configured to remove order goods from the store. The
goods manipulator can in particular be configured as a single-level storage-and-retrieval unit

or multi-level storage-and-retrieval unit. In principle, the order goods can also be removed
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manually, for example directly by hand or with the help of a manually-operated forklift truck.
A goods manipulator will then be obsolete. The store can generally be configured as a supply

store and/or as store for returned goods.

It should furthermore be noted that while, as a rule, a plurality of order goods is accommodat-
ed in a shipping container, it may, in principle, also be the case that only one (single) order
good is accommodated by a shipping container. Similarly, it may be the case that one ship-
ping container is provisioned at a picking workstation or that a plurality of shipping contain-

ers per picking workstation is provisioned.

Other advantageous designs and further developments of the invention become apparent from

the dependent claims as well as from the description in combination with the figures.

It is advantageous if the predefined number of shipping containers for forming a portion of
order goods ready for packing is exactly one. In this way, the dynamic buffer is quickly emp-

tied again.

However, it is also advantageous if the predefined number of shipping containers for forming
a portion of order goods ready for packing is larger than one. In this way, a larger number of
order goods is removed from the dynamic buffer at once, whereby the subsequent handling of
the flow of conveyed goods is facilitated under certain circumstances. This procedure is par-
ticularly advantageous in the context of a sorting stage downstream of the dynamic buffer,

which can be operated in an optimal manner using the proposed procedure.

It is furthermore favorable if the order goods are repacked into loading aids after the removal
from the store and before the transport to the dynamic buffer. In this way, non-transportable
goods or goods which are difficult to transport can be made transportable. Moreover, the use
of loading aids enables an operation of the goods storage system with a low proneness to fail-
ure. The goods can, of course, be stored in loading aids also in the store, either in the same
loading aids that are used in the dynamic buffer or in other loading aids (in particular in car-
tons). In particular hanging bags, containers (in particular cases or boxes) or trays qualify as
loading aids. A hanging bag is known, for example, from EP 3 090 967 A2. A hanging bag is

generally very space-saving and provides good protection for the good(s) located therein.
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It is also advantageous if
- the order goods in the dynamic buffer are stored temporarily in loading aids and
- a loading aid contains exactly one order good.

In this way, the order goods can be picked in a particularly flexible manner.

Moreover, it is advantageous if

- the order goods in the dynamic buffer are stored temporarily in loading aids and

- a loading aid contains more than one order good.

In this way, the dynamic buffer can be designed even smaller, as the order goods are stored

temporarily therein in higher density.

It is furthermore advantageous if

- the order goods are allocated to at least one class of goods on the basis of their proper-
ties and

- a shipping container is filled only with order goods of a single class of goods.

In this way, the handling and in particular a storing of the order goods at a destination which
the shipping containers reach after the shipping is facilitated. The destination can, for exam-
ple, be a commercial store where the goods are offered to end customers. The shipping con-
tainers can be filled in such a way that they can be allocated to specific floors and/or depart-
ments of this commercial store, whereby, for example, a sorting and putting away of the

goods offered for sale is facilitated.

However, it is also advantageous if

- the order goods are allocated to at least one class of goods on the basis of their proper-
ties and

- a shipping container is filled with order goods of a plurality of classes of goods.

In this way, the shipping containers can be filled up completely, even if the number of order

goods of a class of goods were insufficient to do so.

In another favorable variant embodiment, the order goods comprise items of clothing and the
properties for forming a class of goods relate to a color of the item of clothing and/or a type of

the item of clothing and/or a size of the item of clothing. A type of the item of clothing may
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for example relate to the distinction according to color, the distinction between
top/blouse/shirt, patterned/unicolor, women/men/unisex, etc. Evidently, also combinations of

said properties are possible.

It is favorable if the allocation of an order good to a shipping container is done before the
temporary storing of the order good in the dynamic buffer. In this way, the order picking pro-
cess runs in a relatively deterministic manner. For example, an allocation of an order good to
a specific shipping container can be done as early as upon (or even before) removal. The order

picking process is therefore easily plannable.

However, it is also favorable if the allocation of an order good to a shipping container is done
before the discharge of the order goods from the dynamic buffer. In this way, the part of the
order picking process which is downstream of the dynamic buffer and, at least in part, also the
part of the order picking process running within the dynamic buffer is done in a relatively
deterministic manner. These parts of the order picking process are therefore easily plannable.
In particular, the allocation of an order good to a shipping container is done during the tempo-

rary storing of the order good in the dynamic buffer.

Finally, it is also favorable if the allocation of an order good to a shipping container is done
after the discharge of the order goods from the dynamic buffer. The order picking process is
therefore particularly flexible, as the allocation of an order good to a specific shipping con-
tainer is done at a relatively late point in time and it is therefore possible to intervene correc-

tively in the order picking process at a relatively late point in time as well.

It is furthermore advantageous if a sorting stage is provided between the dynamic buffer and
the picking workstation, which sorting stage is adapted to create a sequence of the order
goods as desired at the picking workstation. Accordingly, a method is of advantage in which
- the order goods allocated to the order are transported to the dynamic buffer unsorted
and are stored temporarily in the at least one buffer lane of the dynamic buffer and

- the order goods pass through a sorting stage (in particular a matrix sorter) after the
discharge from the dynamic buffer and before the arrival at the picking workstation, in which

sorting stage a sequence of the order goods as desired at the picking workstation is created.
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This means that the order goods allocated to the order do not yet have the sequence as desired
at the picking workstation during the transport to the dynamic buffer. In this way, the
transport of the order goods to the dynamic buffer and in particular the removal of the order
goods from the store and/or also a repacking of the order goods into a loading aid can be done
in a relatively flexible manner, as no particular sequence must be observed here. This se-
quence is created only in a sorting stage subsequent to the dynamic buffer. In particular, the
sorting stage works on the basis of a radix algorithm. Such sorting stages are also known as

“matrix sorters.” In particular, such a matrix sorter has three levels with six lanes each.

In principle, however, it would also be conceivable for the order goods allocated to the order
to be transported to the dynamic buffer sorted (with regard to the order) and be stored tempo-
rarily in the at least one buffer lane of the dynamic buffer. This means that order goods of an
order are then transported to the dynamic buffer in a sequence as desired at the picking work-
station and are stored temporarily in the at least one buffer lane of the dynamic buffer. The
operation of passing through a sorting stage downstream of the dynamic buffer will then be

obsolete.

In another advantageous design, the goods storage system comprises a presorting buffer con-
nected to the dynamic buffer, which presorting buffer has a plurality of return lanes and is
adapted to group order goods of a plurality of orders / shipping containers / classes of goods
on the basis of the orders / shipping containers / classes of goods. In particular, in this context
a method is of advantage in which
a) one order good each is allocated to one order each, wherein
- the order goods of a plurality of orders are transported to the dynamic buffer
intermixed and are stored temporarily in the at least one buffer lane of the dynamic
buffer and
- the order goods of a plurality of orders are transported from the dynamic buffer
into a presorting buffer connected to the dynamic buffer and are grouped there on the
basis of the orders or
b) one order good each is allocated to one shipping container each, wherein
- the order goods of a plurality of shipping containers are transported to the dy-
namic buffer intermixed and are stored temporarily in the at least one buffer lane of

the dynamic buffer and
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- the order goods of a plurality of shipping containers are transported from the
dynamic buffer into a presorting buffer connected to the dynamic buffer and are
grouped there on the basis of the shipping containers or

b) one order good is allocated to one class of goods, wherein

- the order goods of a plurality of classes of goods are transported to the dynamic
buffer intermixed and are stored temporarily in the at least one buffer lane of the dy-
namic buffer and
- the order goods of a plurality of classes of goods are transported from the dy-
namic buffer into a presorting buffer connected to the dynamic buffer and are grouped

there on the basis of the classes of goods.

In other words, the method described is a method for picking order goods, in which

- a plurality of allocation units of the same kind is provided,

- one order good each is allocated to an allocation unit,

- the order goods of a plurality of allocation units are transported to the dynamic buffer
intermixed and are stored temporarily in the at least one buffer lane of the dynamic buffer and
- the order goods of a plurality of allocation units are transported from the dynamic
buffer into a presorting buffer connected to, in particular upstream of, the dynamic buffer and
are grouped there on the basis of the allocation units, and a mixing of the allocation units is
undone, wherein

- an order or a shipping container or a class of goods is provided as a kind of the alloca-
tion units and an order or a shipping container or a class of goods is provided as an allocation

unit.

This means that order goods of a plurality of orders / shipping containers / classes of goods
are transported to the dynamic buffer intermixed and are stored in the at least one buffer lane
of the dynamic buffer. Therefore, directly consecutive order goods in the infeed line of the
dynamic buffer form order goods of not only one single order / one single shipping container /
one single class of goods. The grouping and/or the formation of “clusters” on the basis of the
orders / shipping containers / classes of goods is instead done at a later point in time in the
presorting buffer. This formation of groups or clusters is of advantage for the procedure for
the subsequent part of the order picking process, in particular for the packing of the order

goods. As the order goods are grouped in the presorting buffer, the presorting buffer can also
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be regarded as a “grouping buffer.” For the sake of completeness, it should also be noted that
the allocation of one order good to one shipping container each has already been done before

a method in accordance with item b) is carried out.

The proposed method increases the degree of order of the order goods stored temporarily in
the dynamic buffer. In the optimal case, a mixing of different orders / shipping containers /
classes of goods no longer takes place at all. However, it is also conceivable that order goods
of different orders / shipping containers / classes of goods are mixed to a small degree even
after passing through the presorting buffer. If required, the presorting buffer can also be
passed through a plurality of times in order to increase the degree of order in the dynamic

buffer step by step.

Generally, the presorting buffer may be understood as being part of the dynamic buffer. In
this case, the dynamic buffer has not only one return lane but a plurality of return lanes, at

least some of which are used for sorting the order goods.

In principle, it would also be conceivable for the order goods to be transported to the dynamic
buffer sorted with regard to a plurality of orders / shipping containers / classes of goods and
be stored temporarily in the at least one buffer lane of the dynamic buffer. This means that
order goods of a plurality of orders / shipping containers / classes of goods are transported to
the dynamic buffer grouped on the basis of the orders / shipping containers / classes of goods
and stored temporarily in the at least one buffer lane of the dynamic buffer. Specifically,
therefore, a method is of advantage in which

a) one order good each is allocated to one order each and the order goods of a plurality of
orders are transported to the dynamic buffer grouped according to orders and are stored tem-
porarily in the at least one buffer lane of the dynamic buffer or

b) one order good each is allocated to one shipping container each and the order goods of
a plurality of shipping containers are transported to the dynamic buffer grouped according to
shipping containers and are stored temporarily in the at least one buffer lane of the dynamic
buffer or

c) one order good is allocated to one class of goods, wherein order goods of a plurality of
classes of goods are transported to the dynamic buffer grouped according to classes of goods

and are stored temporarily in the at least one buffer lane of the dynamic buffer.
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The passing through a presorting buffer connected to the dynamic buffer will then be obso-

lete.

In the context of the grouping of order goods it is also of advantage if

i) there is a combination of the cases a) and b) for order goods and a grouping on the
basis of the shipping containers is done within the grouping on the basis of the orders or

it) there is a combination of the cases a) and ¢) for order goods and a grouping on the
basis of the classes of goods is done within the grouping on the basis of the orders or

iii)  there is a combination of the cases b) and ¢) for order goods and a grouping on the
basis of the classes of goods is done within the grouping on the basis of the shipping contain-
ers or vice versa or

iv)  there is a combination of the cases a) and b) and ¢) for order goods and a grouping on
the basis of the shipping containers is done within the grouping on the basis of the orders and
a grouping on the basis of the classes of goods is done within the grouping on the basis of the
shipping containers or

V) there is a combination of the cases a) and b) and c) for order goods and a grouping on
the basis of the classes of goods is done within the grouping on the basis of the orders and a
grouping on the basis of the shipping containers is done within the grouping on the basis of

the classes of goods.

In other words, the method described is a method in which

- a plurality of kinds of allocation units is provided,

- one order good each is allocated to one allocation unit of a kind and

- the grouping in the presorting buffer is done on the basis of a kind of allocation units

and, as part of this grouping, on the basis of another kind of allocation units.

In this way, the degree of order in the flow of the order goods is increased further, whereby
the procedure for the subsequent part of the order picking process, in particular for the pack-

ing of the order goods, is improved even further.

It is also particularly advantageous if a probability and/or a time needed for forming a portion
ready for packing is precalculated for different combinations of order goods and those order

goods for which the formation of a portion ready for packing is most probable and/or requires
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the least amount of time is transported to the dynamic buffer first. In this way, the picking
performance of the goods storage system is particularly high. In particular, the dwell time of
the order goods in the dynamic buffer is only short, and the dynamic buffer can be configured

particularly small.

Moreover, it is also advantageous if, for the qualification of order goods as a portion ready for
packing, it is checked additionally whether one or a plurality of the following conditions ap-
plies:

D the order goods of the portion ready for packing have a higher priority with regard to
time than other order goods of another portion ready for packing and/or

1) the size of the portion ready for packing is larger than another portion ready for pack-
ing and/or

III)  agrouping on the basis of an order / shipping containers / classes of goods has already
been done.

This means that additional conditions for the discharge of the portion of the order goods ready
for packing from the dynamic buffer and for the transport to the picking workstation are
checked. In case I), urgent orders are processed preferentially. In case II), it will be ensured
that the dynamic buffer is emptied as thoroughly as possible. In case III), it is finally ensured
that a grouping, which is under certain circumstances required for the subsequent packing of
the order goods, has already been done and does not have to be created first, for example by

an operation of passing through the presorting buffer.

It is furthermore favorable if exactly one presorting buffer is allocated to one dynamic buffer.
In this way, the course of the procedure of forming groups is particularly simple, and there are

no blockades between a plurality of dynamic buffers.

However, it is also favorable if a plurality of presorting buffers is allocated to one dynamic
buffer. In this way, a particularly high sorting performance is available for the dynamic buff-

€r.

Finally it is also favorable if one presorting buffer is allocated to a plurality of dynamic buff-

ers. In this way, the goods storage system needs relatively little space overall.
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Generally, it is also particularly advantageous if a ratio between a total number n; of return
lanes of the at least one presorting buffer provided in the goods storage system and a total
number n; of buffer lanes of the at least one dynamic buffer provided in the goods storage

system is

n, ta-p'my-f-c;-Xx
nz Cl'b

Here,
- ta is a transport time required on average by an order good to travel from the dynamic
buffer to the presorting buffer,

- p is a number of order goods to be provisioned by the presorting buffer per unit of

time,

- c1 is a number of order goods storable in a return lane of the presorting buffer,

- m; is a total number of the presorting buffers comprised by the goods storage system,
- b is a number of order goods storable temporarily in the dynamic buffer at the same
time,

- fis an average filling ratio of the buffer lanes of the dynamic buffer and

- ¢z is a number of order goods storable in a buffer lane of the dynamic buffer.

- A value of 1.5 is selected for x if the last order good of the order passing an exit of the
dynamic buffer triggers the removal of further order goods, and a value of 2.0 is selected for x
if the last order good of the order passing an entry of the presorting buffer triggers the remov-

al of further order goods. Otherwise, a value therebetween is selected.

The parameter ta can also be regarded or referred to as access time, p as process performance,
cl as lane capacity of the presorting buffer, b as batch size, c2 as lane capacity of the dynamic

buffer and x as sequence point factor.

The batch size b is also a measure for a number of order goods of the groups of orders simul-
taneously processed in the goods storage system. The average filling ratio f of the buffer lanes
of the dynamic buffer specifies the share of the buffer lanes (as a percentage) occupied by
order goods over the averaged time period. The share short of 100% is thus empty and/or not

occupied by order goods over the averaged time period.
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The sequence point factor x takes into account how soon after registering a need for a replen-
ishment of goods from the dynamic buffer into the presorting buffer, this required replenish-
ment is triggered and/or is actually done. If the sequence point is located at the entry of the
presorting buffer, the value 2.0 is selected for the sequence point factor x. If the sequence
point is located at the exit of the dynamic buffer, the value 1.5 is selected for the sequence
point factor x. If the sequence point is located between the exit of the dynamic buffer and the
entry of the presorting buffer, a representative value (i.e. a value interpolated linearly) be-

tween 1.5 and 2.0 is selected for the sequence point factor x.

The formula for the ratio between the total number n; of return lanes of presorting buffers
provided in the goods storage system and the total number n> of buffer lanes of dynamic buff-
ers provided in the goods storage system can also be referred to the number of loading aids
instead of the number of the order goods. In this case, instead of the number of the order
goods the average filling level of the loading aids with order goods is to be used in the speci-
fied formula. Here, it is irrelevant whether all loading aids contain the same quantity of order

goods or whether the loading aids accommodate different quantities of order goods.

In this case, the ratio between a total number ni of return lanes of the at least one presorting
buffer provided in the goods storage system and a total number n2 of buffer lanes of the at

least one dynamic buffer provided in the goods storage system is

ng ta-prm-frcx

n, c;-b

wherein

- ta is a transport time required on average by a loading aid to travel from the dynamic
buffer to the presorting buffer,

- p is a number of loading aids to be provisioned by the presorting buffer per unit of
time,

- ci is a number of loading aids storable in a return lane of the presorting buffer,

- my; is a total number of the presorting buffers comprised by the goods storage system,

- b is a number of loading aids storable temporarily in the dynamic buffer at the same
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- fis an average filling ratio of the buffer lanes of the dynamic buffer and

- ¢2 is a number of loading aids storable in a buffer lane of the dynamic buffer.

- A value of 1.5 is selected for x if the last loading aid of the order passing an exit of the
dynamic buffer triggers the removal of further loading aids, and a value of 2.0 is selected for x
if the last loading aid of the order passing an entry of the presorting buffer triggers the remov-

al of further loading aids. Otherwise, a value therebetween is selected.

Generally, the measures proposed result in the presorting buffers being very small compared
with the dynamic buffers. In other words, the presorting buffer accounts for only a small share
of the total storage capacity, which is formed by the combination of the dynamic buffer and
the presorting buffer allocated to it. In this way, the storage capacity in the goods storage sys-

tem is particularly high.

The above-mentioned formula refers to the ratio between the total number n; of return lanes
of the presorting buffers provided in the goods storage system and the total number n; of

buffer lanes of the dynamic buffers provided in the goods storage system.

However, it is also advantageous if exactly one presorting buffer is allocated to one dynamic
buffer and the ratio between the number n; of return lanes of the presorting buffer and the
number n; of buffer lanes of a dynamic buffer allocated to this presorting buffer is calculated

according to the following formula:

n, ta-p-f-cy'x
nz— Cl'b

It is further advantageous if a plurality of presorting buffers is allocated to one dynamic buffer
and the ratio between the total number n; of return lanes of the presorting buffers and the
number n, of buffer lanes of the dynamic buffer allocated to these presorting buffers is calcu-

lated according to the following formula:

n, tap-my-f-cy;'x
nz Cl'b
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Finally, it is also advantageous if exactly one presorting buffer is allocated to a plurality of
dynamic buffers and the ratio between the number n; of return lanes of the presorting buffer
and the total number n; of buffer lanes of the dynamic buffers allocated to this presorting

buffer is calculated according to the following formula:

n, ta'p-f-c;'x
nz_ Cl'b'mz

wherein the parameter ma corresponds to a total number of the dynamic buffers comprised by

the goods storage system.

For the purpose of a better understanding of the invention, the latter will be elucidated in more

detail by means of the figures below.

In a strongly simplified, schematic depiction, each figure shows as follows:

Fig. 1 a first schematic depiction of an exemplary goods storage system;

Fig. 2 as Fig. 1, only with a presorting buffer connected to the dynamic buffer;
Fig. 3 a depiction of a presorting buffer integrated in the dynamic buffer;

Fig. 4 as Fig. 2, only with different connections of the conveying device to the presort-

ing buffer and to the dynamic buffer;

Fig. 5 a schematic depiction of an exemplary goods storage system having two presort-

ing buffers allocated to one dynamic buffer;

Fig. 6 another variant of a goods storage system having two dynamic buffers and two

presorting buffers;



10

15

20

25

30

CA 03065830 2019-12-02

‘ ‘ -18 -

Fig. 7 a variant of a goods storage system having two dynamic buffers with one presort-
ing buffer and
Fig. 8 a schematic depiction of an exemplary goods storage system having a sorting

stage downstream of the dynamic buffer and a plurality of repacking stations up-

stream of the dynamic buffer.

First of all, it is to be noted that, in the different embodiments described, equal parts are pro-
vided with equal reference numbers and/or equal component designations, where the disclo-
sures contained in the entire description may be analogously transferred to equal parts with
equal reference numbers and/or equal component designations. Moreover, the specifications
of location, such as at the top, at the bottom, at the side, chosen in the description refer to the
directly described and depicted figure and in case of a change of position, and these specifica-

tions of location are to be analogously transferred to the new position.

Fig. 1 shows a first example of a goods storage system la for picking order goods allocated to
at least one order, which order comprises a plurality of shipping containers. The goods storage
system la comprises a store 2 in which the order goods are storable. In this example, the store
2 is operated in an automated manner and comprises, to that end, a goods manipulator 3 con-
figured to remove order goods from store racks 4. The goods manipulator 3 can in particular
be configured as a single-level storage-and-retrieval unit or multi-level storage-and-retrieval
unit. The structure of an automated store 2 is known in principle and is therefore not ex-
plained in detail. While the use of an automated store 2 is of advantage, the order goods can,
in principle, also be removed manually, for example directly by hand or with the help of a
manually-operated forklift truck. A goods manipulator 3 will then be obsolete. The store 2 can

generally be configured as a supply store and/or as store for returned goods.

Furthermore, the goods storage system la comprises a dynamic buffer 5, which is in particu-
lar operated in an automated manner, and an infeed line 6 and an outfeed line 7, a plurality of
buffer lanes 8 arranged between the infeed line 6 and the outfeed line 7 as well as at least one

return lane 9 arranged between the outfeed line 7 and the infeed line 6.
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In addition, the goods storage system la comprises a picking workstation 10 (in this case spe-
cifically three picking stations 10) for filling a shipping container provisioned at the picking
workstation 10 with at least one order good as well as a conveying device 11 adapted for the
transport of order goods from the store 2 to the dynamic buffer 5 and a conveying device 12
adapted for the transport of order goods from the dynamic buffer 5 to the picking workstation
10. The order picking process itself can be done in an automated, manual or a mix of auto-

mated and manual manner.

An order computer 13 of the goods storage system la serves to acquire an order and is in this
example connected to the store 2, the dynamic buffer 5 and the picking workstation 10 in

terms of control technology, which is indicated by dashed lines.

Finally, the goods storage system 1a has a buffer-control computer 14, which is configured to
check whether a portion of the order goods available in the dynamic buffer 5, which order
goods are allocated to the order, is sufficient to fill a predefinable number of shipping con-
tainers and is therefore ready for packing. The buffer-control computer 14 is furthermore con-
figured to trigger the discharge of this portion of order goods ready for packing from the dy-
namic buffer 5 and the transport to the picking workstation 10. The predefined number of
shipping containers is smaller here than the total number of shipping containers necessary to
fulfill the order. The buffer-control computer 14 is not necessarily autonomous but may, for
example, also be part of the order computer 13 or of another control means in the goods stor-

age system la.
The functioning of the device 1a depicted in the Fig. 1 is as follows:

In a first step, an order is acquired by the order computer 13 of the goods storage system la.
The order may, for example, relate to a delivery of a plurality of goods to a wholesaler, trade
intermediary or to a commercial store and be transmitted, in a manner known in principle, in
particular electronically, to the goods storage system la. The respective order may in particu-
lar be one of a plurality of orders processed, in particular simultaneously, in the goods storage

system la.
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In another step, the order goods allocated to the order are removed from the store 2, transport-
ed to the dynamic buffer 5 using the conveying device 11 and stored temporarily in at least

one buffer lane 8 of the dynamic buffer 5.

The buffer-control computer 14 is used to check (continuously) whether a portion of the order
goods available in the dynamic buffer 5 is sufficient to fill a predefinable number of shipping
containers and is therefore ready for packing. If this is the case, the portion of the order goods
ready for packing is discharged from the dynamic buffer 5, transported to the picking work-
stations 10 using the conveyor mechanism 12 and transferred, there, into the predefined num-
ber of shipping containers. The predefined number of shipping containers is smaller here than
the total number of shipping container necessary to fulfill the order. However, for the sake of
completeness, it should be noted that orders requiring only one shipping container to accom-
modate all goods allocated to the order can evidently also be processed in the goods storage

system la.

In the proposed system, therefore, it is not necessary to wait until all order goods of an order
are available in the dynamic buffer 5, but it is merely required that a certain number of ship-

ping containers is ready to accommodate order goods.

In particular, the predefined number of shipping containers for forming a portion of order
goods ready for packing may be exactly one. In this way, the dynamic buffer 5 is quickly

emptied again.

Accordingly, a first portion of the order goods ready for packing is discharged from the dy-
namic buffer 5, transported to the picking workstation 10 and repacked, there, into the first
shipping container as early as when said first portion of the order goods ready for packing is
available in the dynamic buffer 5, even if not all order goods are available yet in the dynamic
buffer 5 to fulfill the order (completely). Subsequently, a second portion of the order goods
ready for packing is discharged from the dynamic buffer 5, transported to the picking work-
station 10 and repacked, there, into the second shipping container as early as when said sec-
ond portion of the order goods ready for packing is available in the dynamic buffer S, even if
not all order goods are available yet in the dynamic buffer 5 to fulfill the order (completely),
and so forth.
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Accordingly, it may be provided to supply the second portion of the order goods ready for
packing to the dynamic buffer 5 only when the first portion of the order goods ready for pack-
ing has already been discharged from the dynamic buffer 5. However, it is also conceivable in
principle that the second portion of the order goods ready for packing is already available in
the dynamic buffer 5 when the first portion of the order goods ready for packing is discharged
from the dynamic buffer 5. It is also particularly advantageous if order goods are transported
into the dynamic buffer 5 (continuously and) independent of the discharge of a portion of the

order goods ready for packing from the dynamic buffer 5.

The repacking into shipping containers can be done in aggregate form, i.e. the first shipping
container does not have to be loaded immediately after the removal of the first portion of the
order goods ready for packing, but the loading of the first shipping container may be delayed
until such point in time as also a second portion (or further portions yet) is/are available at the
picking workstation and therefore a second shipping container can be loaded. In this case, it is
particularly advantageous if an intermediate store for the portions of the order goods not yet
repacked into the shipping containers and/or an intermediate store for the shipping containers

is arranged at the picking workstation.

It should also be noted that the portion of the order goods ready for packing may also be

formed by exactly one piece of good.

However, the predefined number of shipping containers may also be larger than one. In this
way, a larger number of order goods is removed from the dynamic buffer 5 at once, whereby
the subsequent handling of the flow of conveyed goods is facilitated under certain circum-
stances. This procedure is particularly advantageous in the context of a sorting stage down-
stream of the dynamic buffer 5, which can be operated in an optimal manner using the pro-

posed procedure (in this context see also Fig. 8).

Due to the relatively small size of a portion of order goods ready for packing, the dwell time
of the order goods in the dynamic buffer 5 is only very short. Therefore, only relatively small
dynamic buffers 5 are necessary to operate the goods storage system la. Also, due to the fact

that, compared with the prior art, the number of order goods required for forming a portion
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ready for packing (i.e. “qualifying order goods”) is reduced considerably, the dynamic buffer
5 can be operated particularly efficiently. For example, the probability of a portion ready for
packing occupying only one single buffer lane 8 is high, whereby the discharge of the order
goods from the dynamic buffer 5 is facilitated significantly. This leads to desired, largely con-
tinuous flows of conveyed goods within the goods storage system la (without further
measures). These flows of conveyed goods are also more efficient, i.e. they have a high de-

gree of order and/or a high degree of sorting within the flow.

It is generally an object to store temporarily a portion ready for packing in one single buffer
lane 8, if possible. This object can be achieved with a plurality of possible embodiments of a
dynamic buffer 5, in particular with a plurality of length-to-width ratios and/or with a plurality
of length-to-height ratios, depending on the dimensions of the dynamic buffer 5. This means
that the engineer of a goods storage system 1a has much flexibility with regard to the design
of the dynamic buffer 5. As a consequence, the dynamic buffer 5 is relatively easy to integrate

into the structure of a goods storage system la.

Said object can in particular also be achieved with short buffer lanes 8. Short buffer lanes 8
are more energy efficient, as the probability of order goods not belonging to a portion ready
for packing (i.e. “non-qualifying order goods™) to be moved decreases, as does the share of

energy required for the inherently unnecessary movement of non-qualifying order goods.

Without further measures, the object of storing order goods grouped in the dynamic buffer 5,
i.e. of directly subsequent order goods at the infeed line 6 of the dynamic buffer 5 forming
only order goods of one single order, is not or hardly achievable. In this case, order goods of a
plurality of orders are transported to the dynamic buffer 5 intermixed and are stored in the at
least one buffer lane 8 of the dynamic buffer 5. Further goods which are located between the
order goods of the portion ready for packing in the buffer lane 8 in which the portion of the
order goods ready for packing is stored temporarily are returned, upon the discharge of the
portion ready for packing from the dynamic buffer 5, via the return lane 9 to the dynamic
buffer 5. In this way, for one thing, the order goods are removed “on a single-order basis”
and, for another thing, the degree of order of the order goods located in the dynamic buffer 5

is increased.
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While a grouping of the order goods according to orders may be of advantage, this is not the
only conceivable option. It is also conceivable that the order goods are stored temporarily in
the dynamic buffer 5 sorted and/or grouped in relation to a plurality of shipping containers

and/or classes of goods.

For example, the order goods contain items of clothing and the properties for forming a class
of goods relate to a color of the item of clothing and/or a type of the item of clothing and/or a
size of the item of clothing. A type of the item of clothing can for example relate to the dis-
tinction according to color, the distinction between top/blouse/shirt, patterned/unicolor, wom-

en/men/unisex, etc. Evidently, also combinations of said properties are possible.

In an advantageous embodiment of the system presented, the order goods are allocated to at
least one class of goods according to their properties, and a shipping container is filled with
order goods of only one single class of goods. In this way, a manipulation and in particular a
storing of the order goods at a destination, which the shipping containers reach after the ship-
ping, is facilitated. However, it is of course also conceivable that a shipping container is filled
with order goods of a plurality of classes of goods. In this way, the shipping containers can be
filled up completely, even if the number of order goods of a class of goods were insufficient

to do so.

A grouping of order goods may be done, for example, by

a) one order good each being allocated to one order each and the order goods of a plurali-
ty of orders being transported to the dynamic buffer 5 grouped according to orders and being
stored temporarily in the at least one buffer lane 8 of the dynamic buffer 5 or

b) one order good each being allocated to one shipping container and the order goods of a
plurality of shipping containers being transported to the dynamic buffer 5 grouped according
to shipping containers and being stored temporarily in the at least one buffer lane 8 of the dy-
namic buffer 5 or

c) one order good being allocated to one class of goods, wherein order goods of a plurali-
ty of classes of goods are transported to the dynamic buffer 5 grouped according to classes of

goods and are stored temporarily in the at least one buffer lane 8 of the dynamic buffer 5.
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[f this is not possible or undesired, a grouping or forming of “clusters” on the basis of the or-
ders / shipping containers / classes of goods may also be done by a presorting buffer being

connected to the dynamic buffer 5.

In this context, Fig. 2 shows an example which is very similar to the goods storage system la
depicted in Fig. 1. In contrast to this, however, the goods storage system 1b comprises a pre-
sorting buffer 15 connected to the dynamic buffer 5, which presorting buffer 15 has a plurality
of return lanes 16 and is adapted to group order goods of a plurality of orders / shipping con-

tainers / classes of goods on the basis of the orders / shipping containers / classes of goods.

In this case, order goods of a plurality of orders / shipping containers / classes of goods can be
transported to the dynamic buffer 5 intermixed and be stored in the at least one buffer lane 8
of the dynamic buffer 5. Therefore, directly subsequent order goods in the infeed line 6 of the
dynamic buffer 5 then form order goods of not only one single order / one single shipping
container / one single class of goods. The grouping and/or the formation of “clusters” on the
basis of the orders / shipping containers / classes of goods is instead done later in the presort-
ing buffer 15. This formation of groups or clusters is of advantage for the running of the sub-
sequent part of the order picking process, in particular for the packing of the order goods. As
the order goods are grouped in the presorting buffer 15, the presorting buffer 15 can also be

regarded as a “grouping buffer.”

The proposed method increases the degree of order of the order goods stored temporarily in
the dynamic buffer 5. In the optimal case, a mixing of different orders / shipping containers /
classes of goods no longer takes place at all. However, it is also conceivable that order goods
of different orders / shipping containers / classes of goods are mixed to a small degree even
after passing through the presorting buffer 15. If required, the presorting buffer 15 may also
be passed through a plurality of times in order to increase the degree of order in the dynamic

buffer 5 step by step.

Generally, the presorting buffer 15 can be understood as part of the dynamic buffer 5, as de-
picted in Fig. 3. In this case, the dynamic buffer 5 has not only a return lane 9 but a plurality
of return lanes 9, at least some of which are used for sorting the order goods. However, the

basic function is identical with the one in the arrangement depicted in Fig. 2.
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In the variant embodiment proposed, it may therefore be the case that

a) one order good each is allocated to one order each, wherein
- the order goods of a plurality of orders are transported to the dynamic buffer 5
intermixed and are stored temporarily in the at least one buffer lane 8 of the dynamic
buffer 5 and
- the order goods of a plurality of orders are transported from the dynamic buffer
5 into a presorting buffer 15 connected to the dynamic buffer 5 and grouped there on
the basis of the orders or

b) one order good each is allocated to one shipping container each, wherein
- the order goods of a plurality of shipping containers are transported to the dy-
namic buffer 5 intermixed and are stored temporarily in the at least one buffer lane 8
of the dynamic buffer 5 and
- the order goods of a plurality of shipping containers are transported from the
dynamic buffer 5 into a presorting buffer 15 connected to the dynamic buffer 5 and
grouped there on the basis of the shipping containers or

b) one order good is allocated to one class of goods, wherein
- the order goods of a plurality of classes of goods are transported to the dynamic
buffer 5 intermixed and are stored temporarily in the at least one buffer lane 8 of the

dynamic buffer 5 and

- the order goods of a plurality of classes of goods are transported from the dy-
namic buffer 5 into a presorting buffer 15 connected to the dynamic buffer 5 and

grouped there on the basis of the classes of goods.

It is conceivable furthermore that sub-groups are formed within the groups and/or the group-
ing or forming of “clusters” is done at a plurality of levels. For example,

i) there is a combination of the cases a) and b) for order goods and a grouping on the
basis of the shipping containers is done within the grouping on the basis of the orders or

it) there is a combination of the cases a) and c) for order goods and a grouping on the
basis of the classes of goods is done within the grouping on the basis of the orders or

iii)  there is a combination of the cases b) and c) for order goods and a grouping on the
basis of the classes of goods is done within the grouping on the basis of the shipping contain-

ers or vice versa or
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iv)  there is a combination of the cases a) and b) and c) for order goods and a grouping on
the basis of the shipping containers is done within the grouping on the basis of the orders and
a grouping on the basis of the classes of goods is done within the grouping on the basis of the
shipping containers or

V) there is a combination of the cases a) and b) and ¢) for order goods and a grouping on
the basis of the classes of goods is done within the grouping on the basis of the orders and a
grouping on the basis of the shipping containers is done within the grouping on the basis of

the classes of goods.

In this way, the degree of order in the flow of the order goods is increased further, whereby
the running of the subsequent part of the order picking process, in particular for the packing of

the order goods, is improved even further.

Fig. 4 shows an alternative embodiment of a goods storage system 1c¢ which is very similar to
the goods storage system 1b depicted in Fig. 2. In contrast to the latter, the conveyor mecha-
nism 11, 12 is connected to the dynamic buffer 5 and/or the presorting buffer 15 at different
points. Specifically, the inlet for the conveyor mechanism 11 is located directly at the begin-
ning of the dynamic buffer 5 and the outlet of the conveyor mechanism 12 is located at the
end of the presorting buffer 15. In this way, the order goods transported to the dynamic buffer
5 do not necessarily pass the presorting buffer 15 and the order goods discharged from the

presorting buffer 15 do not necessarily pass the dynamic buffer 5.

In the example of the goods storage system 1b depicted in Fig. 2 and in the example of the
goods storage system 1c depicted in Fig. 4, exactly one presorting buffer 15 is allocated to the
dynamic buffer 5. In this way, the course of the procedure of forming groups is particularly
simple, and there are no blockades between a plurality of dynamic buffers 5. While this may

be advantageous, also other embodiments are conceivable.

For example, the Fig. 5 shows a goods storage system 1d in which a plurality of presorting
buffers 15a, 15b, in this case two presorting buffers 15a, 15b, is allocated to a dynamic buffer

5. In this way, a particularly high sorting performance is available for the dynamic buffer 5.
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It is also conceivable that one presorting buffer 15a, 15b each is allocated to a plurality of
dynamic buffers 5a, 5b (operated in an automated manner), as depicted in the Fig. 6. Specifi-
cally, the goods storage system le comprises two dynamic buffers Sa, Sb and two presorting
buffers 15a, 15b. Evidently, however, more than two dynamic buffers 5a, 5b and more than
two presorting buffers 15a, 15b may be provided. In addition, the goods storage system le
comprises bypass lanes 17a, 17b, via which order goods can be guided without passing the

dynamic buffer Sa, 5b.

Finally, Fig. 7 shows an example of a goods storage system 1f in which a presorting buffer 15
is allocated to a plurality of dynamic buffers 5a, 5b. In this way, the goods storage system 1f

needs relatively little space overall.

It is generally of advantage if a ratio between a total number n of return lanes 16 of the at
least one presorting buffer 15, 15a, 15b provided in the goods storage system la..1g and the
total number n of buffer lanes 8 of the at least one dynamic buffer 5, 5a, 5b provided in the

goods storage system la..1g is

Here,

- ta is a transport time needed on average by an order good to travel from the dynamic
buffer 5, Sa, 5b to the presorting buffer 15, 15a, 15b,

- p is a number of order goods to be provisioned by the presorting buffer 15, 15a, 15b
per unit of time,

- c1 is a number of order goods storable in a return lane 16 of the presorting buffer 15,
15a, 15b,

- m; is a total number of the presorting buffers 15, 15a, 15b comprised by the goods
storage system la..lg,

- b is a number of order goods storable temporarily in the dynamic buffer at the same
time 5, 5a, 5b,

- fis an average filling ratio of the buffer lanes 8 of the dynamic buffer 5, Sa, 5b and

- c2 is a number of order goods storable in a buffer lane 8 of the dynamic buffer 5, Sa,
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5b.
- A value of 1.5 is selected for x if the last order good of the order passing an exit of the
dynamic buffer 5, 5a, 5b triggers the removal of further order goods, and a value of 2.0 is se-

lected for x if the last order good of the order passing an entry of the presorting buffer 15, 15a,

15b triggers the removal of further order goods. Otherwise, a value therebetween is selected.

The parameter ta can also be regarded or referred to as access time, p as process performance,
cl as lane capacity of the presorting buffer 15, 15a, 15b, b as batch size, c2 as lane capacity of

the dynamic buffer 5, 5a, 5b and x as sequence point factor.

The batch size b is also a measure for a number of order goods of the groups of orders simul-
taneously processed in the goods storage system la..1g. The sequence point factor x takes into
account how soon after registering a need for a replenishment of goods from the dynamic
buffer 5, 5a, 5b into the presorting buffer 15, 15a, 15b this required replenishment is triggered
and/or is actually done. If the sequence point is located at the entry of the presorting buffer 15,
15a, 15b 15, 15a, 15b, the value 2.0 is selected for the sequence point factor x. If the sequence
point is located at the exit of the dynamic buffer 5, 5a, 5b, the value 1.5 is selected for the
sequence point factor x. If the sequence point is located between the exit of the dynamic buff-
er 5, 5a, 5b and the entry of the presorting buffer 15, 15a, 15b, a representative value (i.e. a

value interpolated linearly) between 1.5 and 2.0 is selected for the sequence point factor x.

The formula for the ratio between the total number n; of return lanes 16 of presorting buffers
15, 15a, 15b provided in the goods storage system la..1g and the total number nz of buffer
lanes 8 of dynamic buffers 5, 5a, 5b provided in the goods storage system la..1g may also
relate to the number of loading aids instead of the number of the order goods. In this case,
instead of the number of the order goods the average filling level of the loading aids with or-
der goods is to be used in the specified formula. Here, it is irrelevant whether all loading aids

contain the same quantity of order goods or whether the loading aids accommodate different

quantities of order goods.

In an illustrative example it is assumed that the access time is ta=95 sec, the process perfor-
mance is p=8000 units/h, equaling 2.22 units/sec, the total number m, of presorting buffers

15, 15a, 15b comprised by the goods storage system la..1g is 1, the lane capacity c1 of the
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presorting buffer 15, 15a, 15b is 216 units, the batch size is b=8000 units, =85 % is selected
for the filling ratio, the lane capacity c2 of the dynamic buffer 5, 5a, 5b is 216 units and x=2 is
selected for the sequence point factor. Accordingly, the sequence point is located at the exit of
the dynamic buffer 5, 5a, 5b. Said units may be order goods or loading aids, provided that

loading aids are used.

The following applies to the ratio between the total number n; of return lanes 16 of the pre-
sorting buffers 15, 15a, 15b provided in the goods storage system la..1g and the total number
n, of buffer lanes 8 of the dynamic buffers 5, 5a, 5b provided in the goods storage system

la.lg:

n, ta-p-my-frcy;-x
n, ci'b

/

ny _95-222-1-085-216-2_
n, 216 - 8000 e

This means that the storage capacity of the presorting buff;ers 15, 15a, 15b in the goods stor-
age system la..1g in this example amounts to approximately 1/22 of the storage capacity of
the dynamic buffers 5, 5a, 5b in the goods storage system la..1g. In relation to the dynamic
buffers 5, Sa, 5b, the presorting buffers 15, 15a, 15b are therefore relatively small, whereby
the advantage of the method and goods storage system 1a..1g for picking goods proposed be-

comes particularly clear here.

As has been mentioned, the specified example is to show merely by way of illustration that
the selected procedure results in relatively small presorting buffers 15, 15a, 15b. Evidently,
the selected values are not to be understood to be limiting, but the specified formula relates to

a plurality of possible goods storage systems la..1g, and other values may also be utilized.

For the sake of completeness it should also be noted that in a real goods storage system
la..1g, evidently, only natural numbers qualify for the number n; of return lanes 16 and the
number n of buffer lanes 8. When planning and/or executing a goods storage system la..1g,

any decimal places are to be rounded up or, if applicable, rounded down. In particular when
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rounding down, it should of course be kept in mind that the real capacity of the return lanes 16
and/or of the buffer lanes 8 will then be smaller than the value obtained by way of calculation,
whereby an assumed performance cannot be achieved. In contrast to this, when rounding up,
there will, accordingly, be reserves in the real system compared to the value obtained by way

of calculation.

It should furthermore be noted that the specified formula relates to the ratio between the total
number n; of return lanes 16 of the presorting buffers 15, 15a, 15b provided in the goods stor-
age system la..1g and the total number n; of buffer lanes 8 of the dynamic buffers 5, 5a, 5b
provided in the goods storage system la..1g, and therefore in particular to all goods storage
systems la..1g depicted in the figures 2 to 8. However, similar formulas can also be estab-
lished for certain combinations of presorting buffers 15, 15a, 15b and dynamic buffers 5, Sa,

5b.

For example, the ratio between the number n; of return lanes 16 of a presorting buffer 15, 15a,
15b and the number n of buffer lanes 8 of a dynamic buffer 5, 5a, 5b (in this context, see also
the goods storage systems 1a..1g depicted in the figures 2, 3, 4, 6, and 8) allocated to this pre-
sorting buffer 15, 15a, 15b is:

ng tarp-frcy-x
nz_ C1'b

This means that exactly one presorting buffer 15, 15a, 15b is allocated to one dynamic buffer

5, 5a, 5b in this example.

If a plurality of presorting buffers 15, 15a, 15b is allocated to a dynamic buffer 5, Sa, 5b, the
ratio between the total number n; of return lanes 16 of the presorting buffers 15, 15a, 15b and
the number n; of buffer lanes 8 of the dynamic buffer 5, 5a, Sb allocated to these presorting

buffers 15, 15a, 15b (see in this context also the Fig. 5) is:

n, ta-p'my-f-cy-x
nz_ Cl'b
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If exactly one presorting buffer 15, 15a, 15b is allocated to a plurality of dynamic buffers 5,
5a, 5b, the ratio between the total number n; of return lanes 16 of the presorting buffer 15,
15a, 15b and the total number n; of buffer lanes 8 of the dynamic buffers 5, Sa, 5b allocated to
this presorting buffer 15, 15a, 15b (see in this context also the Fig. 7) is:

n; tarp-frcyrx
n, ¢ -b-m,

In this case, the parameter m corresponds to a total number of the dynamic buffers comprised

by the goods storage system la..1g.

Fig. 8 shows an example of a goods storage system 1g in which repacking stations 18 for re-
packing the order goods coming from the store 2 onto loading aids are provided between the
store 2 and the dynamic buffer 5, as well as a sorting stage 19 arranged between the dynamic
buffer 5 and the picking workstation 10 is provided, which is adapted to create a sequence of
the order goods as desired at the picking workstation 10. In particular, the sorting stage 19
works on the basis of a radix algorithm. Such sorting stages 19 are also known as “matrix

sorters.” In particular, such a matrix sorter 19 has three levels with six lanes each.

Advantageously,

- the order goods allocated to the order are transported to the dynamic buffer 5 unsorted
and are stored temporarily in the at least one buffer lane 8 of the dynamic buffer 5 and

- after the discharge from the dynamic buffer 5 and before the arrival at the picking
workstation 10 the order goods pass through the sorting stage 19, in which a sequence of the

order goods as desired at the picking workstation 10 is created.

This means that, during the transport to the dynamic buffer 5, the order goods allocated to the
order do not yet have the sequence as desired at the picking workstation 10. In this way, the
transport of the order goods to the dynamic buffer 5 and in particular the removal of the order
goods from the store 2 and/or also a repacking of the order goods into a loading aid can be
done in a relatively flexible manner, as no particular sequence must be observed here. This

sequence is only created in a sorting stage 19 subsequent to the dynamic buffer 5.



10

15

20

25

30

CA 03065830 2019-12-02

-32-
In principle, however, it would also be conceivable for the order goods to be transported to
the dynamic buffer 5 sorted (in relation to the order) and to be stored temporarily in the at
least one buffer lane 8 of the dynamic buffer 5. This means that order goods of an order are
then transported to the dynamic buffer 5 in a sequence as desired at the picking workstation
10 and stored temporarily in the at least one buffer lane 8 of the dynamic buffer 5. The pass-

ing through a sorting stage 19 downstream of the dynamic buffer 5 will then be obsolete.

With the help of repacking stations 18, the order goods can be repacked into or onto loading
aids after the removal from the store 2 and before the transport to the dynamic buffer 5. In this
way, non-transportable goods or goods which are difficult to transport can be made transport-
able. Moreover, the use of loading aids enables an operation of the goods storage system 1g

with a low proneness to failure.

The goods can, of course, also be stored in loading aids in the store 2, either in the same load-
ing aids that are used in the dynamic buffer 5 or in other loading aids (in particular in cartons).
In particular hanging bags, containers or trays qualify as loading aids. A hanging bag is gen-

erally very space-saving and provides good protection for the good(s) located therein.

For example, it is of advantage if exactly one order good is contained in one loading aid. In
this way, the order goods can be picked in a particularly flexible manner. However, it is also
conceivable that one loading aid contains more than one order good. In this way, the dynamic
buffer 5 can be designed even smaller, as the order goods are stored temporarily therein in
higher density. Evidently, it is also possible for some loading aids to contain only one order

good while other loading aids contain more than one order good.

For the sake of completeness it should be noted that repacking stations 18 and a sorting stage
19 need not necessarily be provided together with a goods storage system 1g. Rather, it is also
conceivable that the goods storage system 1g has only one repacking station 18 or a plurality
of repacking stations 18 or only one sorting stage 19. It should also be noted that the repack-
ing station(s) 18 can also be bypassed using the bypass lane 17a and the sorting stage 19 can
also be bypassed using the bypass lane 17b, unless it is necessary to repack the order goods

onto loading aids and/or sort the flow of conveyed goods exiting the dynamic buffer 5.
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Generally, in the goods storage systems la..1g presented, the order good(s) is/are allocated to

a shipping container. This allocation can be done in different ways.

For example, the allocation of an order good to a shipping container can be done before the
temporary storing of the order good in the dynamic buffer 5, 5a, 5b. In this way, the order
picking process runs in a relatively deterministic manner. For example, an allocation of an
order good to a specific shipping container can be done as early as upon (or even before) re-

moval. The order picking process is therefore easily plannable.

However, it is also conceivable that the allocation of an order good to a shipping container is
done before the discharge of the order goods from the dynamic buffer 5, 5a, 5b. In this way,
the part of the order picking process which is downstream of the dynamic buffer and, at least
in part, also the part of the order picking process running within the dynamic buffer S, 5a, 5b
is done in a relatively deterministic manner. These parts of the order picking process are
therefore easily plannable. In particular, the allocation of an order good to a shipping contain-

er is done during the temporary storing of the order good in the dynamic buffer 5, 5a, 5b.

Finally, it is also conceivable that the allocation of an order good to a shipping container is
done after the discharge of the order goods from the dynamic buffer 5, 5a, 5b. The order pick-
ing process is therefore particularly flexible, as the allocation of an order good to a specific
shipping container is done at a relatively late point in time and it is therefore possible to cor-

rectively intervene in the order picking process even at a relatively late point in time.

For the sake of completeness, it should also be noted that the allocation of an order good to
one shipping container each has already been done before a grouping of the order goods ac-

cording to shipping containers.

Generally, the measures proposed enable the provision of only relatively small dynamic buff-
ers 5, 5a, Sb. Along with this, sorting means connected to the dynamic buffer 5, 5a, 5b (for
example a presorting buffer 15, 15a, 15b connected to the dynamic buffer 5, Sa, 5b or a sort-
ing stage 19 downstream of the dynamic buffer 5, 5a, 5b) can also be kept relatively small. As
a consequence, the dynamic buffers 5, 5a, 5b as well as optional sorting means are relatively

easy to integrate into the structure of a goods storage system 1.
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In order to keep the dwell time of the order goods in the dynamic buffer 5, Sa, 5b particularly
short, whereby the dynamic buffer 5, 5a, 5b can be configured relatively small, as well as for
a particularly large picking performance of the goods storage system la..1g, further measures
can be taken. For example, a probability and/or a time needed for forming a portion ready for
packing can be precalculated for different combinations of order goods, and those order goods
for which the formation of a portion ready for packing is most probable and/or needs the least

amount of time are transported to the dynamic buffer 5, 5a, 5b first.

It is furthermore conceivable that in order for order goods to qualify as a portion ready for
packing it is checked additionally whether one or a plurality of the following conditions ap-
plies/apply:

D the order goods of the portion ready for packing have a higher priority with regard to
time than other order goods of another portion ready for packing and/or

II) the size of the portion ready for packing is larger than another portion ready for pack-
ing and/or

III)  a grouping on the basis of an order / shipping containers / classes of goods has already

been done.

Therefore, additional conditions for the discharge of the portion of the order goods ready for
packing from the dynamic buffer 5, 5a, 5b and for the transport to the picking workstation 10
are checked. In the case I), urgent orders are processed preferentially. In the case II), it will be
ensured that the dynamic buffer 5, 5a, 5b is emptied as thoroughly as possible. In the case III),
it is finally ensured that a grouping, which is under certain circumstances required for the sub-
sequent packing of the order goods, has already been done and does not have to be created

first, for example by an operation of passing through the presorting buffer 15, 15a, 15b.

It should finally be noted that the store 2, as mentioned above, can be operated in an automat-
ed or manual manner. Similarly, the picking stations 10 and/or repacking stations 18 can be
operated manually, as indicated in a symbolic manner in the figures, or in an automated man-
ner. In this case, the repacking of the order goods onto loading aids and/or the packing of the

order goods into shipping containers is done by robots.
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Finally it should also be noted that the scope of protection is determined by the patent claims.
However, the description and the drawings are to be adduced for construing the claims. Indi-
vidual features or feature combinations from the different exemplary embodiments shown and
described may represent independent inventive solutions. The object underlying the inde-

pendent inventive solutions may be gathered from the description.

In particular, it should be noted that the depicted devices may in reality also include more or
fewer parts than depicted. The depicted devices and/or their parts may partially not be depict-
ed to scale and/or are enlarged and/or are reduced in size. In this context, it should be noted in

particular that, for reasons of improved clarity no order computer 13 is depicted in the figures

5 to 8. In reality, however, an order computer 13 may, of course, be provided also in the

goods storage systems 1d..1g depicted in the figures 5 to 8.
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List of Reference Numbers

la..1g goods storage system
2 store

3 goods manipulator
4 storage rack

5, 5a, 5b dynamic buffer

6 infeed line

7 outfeed line

8 buffer lane

9 return lane

10 picking workstation
11 conveying device
12 conveying device
13 order computer

14, 14a, 14b buffer-control computer
15, 15a, 15b presorting buffer

16 return lane
17a, 17b bypass lane
18 repacking station

19 sorting stage
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Claims

1. Method for picking order goods which are allocated to an order of a plurality of
orders, wherein the order comprises a plurality of shipping containers, comprising the steps:
- acquisition of said order,

- removal of the order goods allocated to the order from a store (2),

- transport of the order goods to a dynamic buffer (5, Sa, 5b) having an infeed line
(6) and an outfeed line (7), a plurality of buffer lanes (8) arranged between the infeed line (6)
and the outfeed line (7), as well as at least one return lane (9) arranged between the outfeed
line (7) and the infeed line (6),

- temporary storage of the order goods in at least one buffer lane (8) of the dynamic
buffer (5, Sa, 5b),

- discharge of the order goods from the dynamic buffer (5, Sa, 5b) via its outfeed
line (7) as well as transport of the order goods to a picking workstation (10) and

- filling of a shipping container provisioned at the picking workstation (10) with
order goods,

characterized in that

- it is checked whether a portion of the order goods available in the dynamic buffer
(5, 5a, 5b) is sufficient to fill a predefinable number of shipping containers and is ready for
packing, and

- the portion of the order goods ready for packing is discharged from the dynamic
buffer (5, Sa, 5b), transported to the picking workstation (10) and transferred, there, into the

predefined number of shipping containers, wherein

- the predefined number of shipping containers is smaller than the total number of

shipping containers necessary to fulfill the order.

2. Method according to claim 1, characterized in that the predefined number of ship-

ping containers is exactly one.

3. Method according to claim 1, characterized in that the predefined number of ship-

ping containers is larger than one.
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4. Method accordihg to any one of the claims 1 to 3, characterized in that

- the order goods in the dynamic buffer (5, 5a, 5b) are stored temporarily in loading

aids and

- a loading aid contains exactly one order good.

5. Method according to any one of the claims 1 to 3, characterized in that

- the order goods in the dynamic buffer (5, 5a, 5b) are stored temporarily in loading
aids and

- a loading aid contains more than one order good.

6. Method according to any one of the claims 1 to 5, characterized in that

- the order goods are allocated to at least one class of goods on the basis of their

properties and

- a shipping container is filled with order goods of only one single class of goods.

7. Method according to any one of the claims 1 to 5, characterized in that
- the order goods are allocated to at least one class of goods on the basis of their
properties and

- a shipping container is filled with order goods of a plurality of classes of goods.

8. Method according to claim 6 or 7, characterized in that the order goods comprise
items of clothing and the properties for forming a class of goods relate to a color of the item

of clothing and/or a kind of the item of clothing and/or a size of the item of clothing.

9. Method according to any one of the claims 1 to 8, characterized in that the alloca-
tion of an order good to a shipping container is done before the temporary storing of the order

good in the dynamic buffer (5, 5a, 5b).

10. Method according to any one of the claims 1 to 8, characterized in that the alloca-
tion of an order good to a shipping container is done before the discharge of the order goods

from the dynamic buffer (5, 5a, 5b).
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11. Method according to any one of the claims 1 to 8, characterized in that the alloca-
tion of an order good to a shipping container is done after the discharge of the order goods

from the dynamic buffer (5, 5a, 5b).

12. Method according to any one of the claims 1 to 11, characterized in that

- the order goods allocated to the order are transported to the dynamic buffer (5, Sa,
5b) unsorted and are stored temporarily in the at least one buffer lane (8) of the dynamic buff-
er (5, 5a, 5b) and

- the order goods pass through a sorting stage (19) after the discharge from the dy-
namic buffer (5, 5a, 5b) and before the arrival at the picking workstation (10), in which a se-

quence of the order goods as desired at the picking workstation (10) is created.

13. Method according to any one of the claims 1 to 11, characterized in that the order
goods allocated to the order are transported to the dynamic buffer (5, 5a, 5b) sorted in a se-
quence as desired at the picking workstation (10) and stored temporarily in the at least one

buffer lane (8) of the dynamic buffer (5, 5a, 5b).

14. Method according to any one of the claims 1 to 13, characterized in that

a) one order good each is allocated to one shipping container each, wherein

- the order goods of a plurality of orders are transported to the dynamic buffer (5,
5a, 5b) intermixed and are stored temporarily in the at least one buffer lane (8) of the
dynamic buffer (5, 5a, 5b) and

- the order goods of a plurality of orders are transported from the dynamic buffer
(5, 5a, 5b) into a presorting buffer (15, 15a, 15b) connected to the dynamic buffer (5,
5a, 5b) and grouped there on the basis of the orders or

b) one order good each is allocated to one shipping container each, wherein

- the order goods of a plurality of shipping containers are transported to the dynam-
ic buffer (5, 5a, 5b) intermixed and are stored temporarily in the at least one buffer
lane (8) of the dynamic buffer (5, 5a, 5b) and

- the order goods of a plurality of shipping containers are transported from the dy-
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namic buffer (5, Sa, 5b) into a presorting buffer (15, 15a, 15b) connected to the dy-

namic buffer (5, 5a, 5b) and grouped there on the basis of the shipping containers or

b) one order good is allocated to one class of goods, wherein

- the order goods of a plurality of classes of goods are transported to the dynamic
buffer (5, Sa, 5b) intermixed and are stored temporarily in the at least one buffer lane
(8) of the dynamic buffer (5, 5a, 5b) and

- the order goods of a plurality of classes of goods are transported from the dynamic
buffer (5, Sa, 5b) into a presorting buffer (15, 15a, 15b) connected to the dynamic
buffer (5, Sa, 5b) and grouped, there, on the basis of the classes of goods.

15. Method according to any one of the claims 1 to 13, characterized in that
a) one order good each is allocated to one order each and the order goods of a plural-
ity of orders are transported to the dynamic buffer (5, 5a, 5b) grouped according to orders and

are stored temporarily in the at least one buffer lane (8) of the dynamic buffer (5, 5a, 5b) or

b) one order good each is allocated to one shipping container each and the order
goods of a plurality of shipping containers are transported to the dynamic buffer (5, 5a, 5b)
grouped according to shipping containers and are stored temporarily in the at least one buffer
lane (8) of the dynamic buffer (5, 5a, 5b) or

c) one order good is allocated to one class of goods, wherein order goods of a plural-
ity of classes of goods are transported to the dynamic buffer (5, 5a, 5b) grouped according to
classes of goods and are stored temporarily in the at least one buffer lane (8) of the dynamic

buffer (5, 5a, 5b).

16. Method according to claim 14 or 15, characterized in that

i) there is a combination of the cases a) and b) for order goods and a grouping on the
basis of the shipping containers is done within the grouping on the basis of the orders or

ii) there is a combination of the cases a) and c) for order goods and a grouping on the
basis of the classes of goods is done within the grouping on the basis of the orders or

iii) there is a combination of the cases b) and c) for order goods and a grouping on the

basis of the classes of goods is done within the grouping on the basis of the shipping contain-
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ers or vice versa or
iv) there is a combination of the cases a) and b) and c) for order goods and a grouping
on the basis of the shipping containers is done within the grouping on the basis of the orders
and a grouping on the basis of the classes of goods is done within the grouping on the basis of
the shipping containers or
V) there is a combination of the cases a) and b) and c) for order goods and a grouping
on the basis of the classes of goods is done within the grouping on the basis of the orders and
a grouping on the basis of the shipping containers is done within the grouping on the basis of

the classes of goods.

17. Method according to any one of the claims 1 to 16, characterized in that a proba-
bility and/or a time needed for forming a portion ready for packing is precalculated for differ-
ent combinations of order goods, and those order goods for which the formation of a portion
ready for packing is most probable and/or needs the least amount of time is transported to the

dynamic buffer (5, 5a, 5b) first.

18. Method according to any one of the claims 1 to 17, characterized in that further
goods which are located between the order goods of the portion ready for packing in the buff-
er lane (8) in which the portion of the order goods ready for packing is stored temporarily are
returned, upon the discharge of the portion ready for packing from the dynamic buffer (5, 5a,
5b), via the return lane (9) to the dynamic buffer (5, 5a, 5b).

19. Method according to any one of the claims 1 to 18, characterized in that for order
goods to qualify as a portion ready for packing it is checked additionally whether one or a
plurality of the following conditions applies:

D the order goods of the portion ready for packing have a higher priority with regard
to time than other order goods of another portion ready for packing and/or

IT) the size of the portion ready for packing is larger than another portion ready for
packing and/or

II) a grouping on the basis of an order / shipping containers / classes of goods has

already been done.
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20. Method according to any one of the claims 1 to 19, characterized in that the order
goods are repacked into loading aids after the removal from the store (2) and before the

transport to the dynamic buffer (5, 5a, 5b).

21. Goods storage system (la..1g) for picking order goods allocated to at least one
order comprising a plurality of shipping containers, having:

- a store (2) in which the order goods are storable,

- a dynamic buffer (5, 5a, 5b) having an infeed line (6) and an outfeed line (7), a
plurality of buffer lanes (8) arranged between the infeed line (6) and the outfeed line (7) as
well as at least one return lane (9) arranged between the outfeed line (7) and the infeed line
(6),

- a picking workstation (10) for filling a shipping container provisioned at the pick-
ing workstation (10) with order goods,

- a conveying device (11, 12) adapted to transport order goods to the dynamic buft-
er (5, 5a, 5b) and from the dynamic buffer (5, 5a, 5b) to the picking workstation and

- an order computer (13) configured to acquire an order,

characterized by

- a buffer-control computer (14, 14a, 14b) configured to check whether a portion of
the order goods available in the dynamic buffer (5, 5a, 5b) allocated to the order is sufficient
to fill a predefinable number of shipping containers and is ready for packing and

- which is further configured to trigger the discharge of this portion of order goods
ready for packing from the dynamic buffer (5, 5a, 5b) and the transport to the picking work-
station (10), wherein

- the predefined number of shipping containers is smaller than the total number of

shipping containers necessary to fulfill the order.

22. Goods storage system (la..1g) according to claim 21, characterized by a presort-
ing buffer (15, 15a, 15b) connected to the dynamic buffer (5, 5a, 5b), which presorting buffer
(15, 15a, 15b) has a plurality of return lanes (16) and is adapted to group order goods of a
plurality of orders / shipping containers / classes of goods on the basis of the orders / shipping

containers / classes of goods.
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23. Goods storage system (la..1g) according to claim 22, characterized in that exactly

one presorting buffer (15, 15a, 15b) is allocated to one dynamic buffer (5, 5a, 5b).

24, Goods storage system (la..1g) according to claim 22, characterized in that a plu-

rality of presorting buffers (15, 15a, 15b) is allocated to one dynamic buffer (5, 5a, 5b).

25. Goods storage system (la..1g) according to claim 22, characterized in that one

presorting buffer (15, 15a, 15b) is allocated to a plurality of dynamic buffers (5, 5a, 5b).

26. Goods storage system (la..1g) according to any one of the claims 22 to 25, char-
acterized in that a ratio between a total number n; of return lanes (16) of the at least one pre-
sorting buffer (15, 15a, 15b) provided in the goods storage system la..1g and a total number
ny of buffer lanes (8) of the at least one dynamic buffer (5, 5a, 5b) provided in the goods stor-
age system (la..1g) is

wherein

- ta is a transport time needed on average by an order good to travel from the dy-
namic buffer (5, 5a, 5b) to the presorting buffer (15, 15a, 15b),

- p is a number of order goods to be provisioned by the presorting buffer (15, 15a,
15b) per unit of time,

- c1 s a number of order goods storable in a return lane (16) of the presorting buffer
(15, 15a, 15b),

- my is a total number of the presorting buffers (15, 15a, 15b) comprised by the
goods storage system (la..1g),

- b is a number of order goods storable temporarily in the dynamic buffer at the
same time (5, 5a, Sb),

- fis an average filling ratio of the buffer lanes (8) of the dynamic buffer (5, 5a, 5b)
and

- c2 is a number of order goods storable in a buffer lane (8) of the dynamic buffer

(5, 5a, 5b) and
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- a value of 1.5 is selected for x if the last order good of the order passing an exit of
the dynamic buffer (5, Sa, 5b) triggers the removal of further order goods, and a value of 2.0
is selected for x if the last order good of the order passing an entry of the presorting buffer
(15, 15a, 15b) triggers the removal of further order goods, and otherwise a value therebetween

is selected.

27. Goods storage system (1a..1g) according to any one of the claims 21 to 26, char-
acterized in that a sorting stage (19) is provided between the dynamic buffer (5, 5a, 5b) and
the picking workstation (10), which sorting stage (19) is adapted to create a sequence of the

order goods as desired at the picking workstation (10).
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