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DESCRIPTION

FIELD OF THE INVENTION

[0001] The present invention relates to an article rearranging device configured to transport
articles received by a receiving portion configured to receive articles to a delivering portion
configured to deliver articles, and to rearrange the order of the articles received by the
receiving portion into a specified order. The present invention also relates to an article storage
facility including such an article rearranging device.

BACKGROUND

[0002] In Japanese Publication of Application No. H04-361918, an article rearranging device is
disclosed which has a carrying-in area as a receiving portion for receiving articles, and a
retrieval area as a delivering portion from which the articles are taken out. It also has a
transporting line which circulates through the carrying-in area and the retrieval area to
transport articles, and a storage area having ten buffer lines which branch out from the
transporting line and join the transporting line at a different location thereof.

[0003] In this article rearranging device, each of a plurality of articles to be transported is given
one of double-digit identification numbers that are sequentially ordered in accordance with a
specified order. However, the articles are handed over to the transporting line in the order in
which operations on the articles are completed, regardless of the identification numbers. Thus,
when the articles are received in the carrying-in area, the articles may be in an order different
from the specified order.

[0004] In this article rearranging device, a primary sorting in which articles with the same ones
digit are collected in the same buffer line is performed on the articles being transported by the
transporting line. Once the primary sorting is completed, the articles are subsequently brought
back into the transporting line in such an order that the articles in a buffer line for the smaller
ones digit are brought back before the articles in a buffer line for a greater ones digit. Then
secondary sorting is subsequently performed in which articles with the same tens digit are
collected in the same buffer line.

[0005] This article rearranging device can rearrange the order of the articles so that the
articles are arranged in the specified order. However, according to the method described in
Japanese Publication of Application No. H04-361918, the articles which have been rearranged
by the primary sorting and returned to the transporting line are arranged in groups of articles
each group of which consists of the articles having the same ones digit and which groups are
arranged in the order that is in accordance with the values of their tens digits. And in the
secondary sorting, the articles are distributed to each buffer line for group of articles based on



DK/EP 3272680 T3

the ones digits. Thus, it takes time for articles having numbers in sequence to be collected in
each buffer line. And it takes time from the time the articles are received in the carrying-in area
until the time they are taken out from the retrieval area. Document US 2015 / 0 158 677 A
discloses an article rearranging device according to the preamble of claim 1.

SUMMARY OF THE INVENTION

[0006] In light of the above, an article rearranging device is desired which is capable of
delivering articles in as little amount of time from the time the articles are received by a
receiving portion as possible.

[0007] In light of the above, in one embodiment, an article rearranging device comprises: a
receiving portion configured to receive articles, one or more articles at a time; a delivering
portion configured to deliver articles, one or more articles at a time; an arranging section
configured to transport articles received by the receiving portion to the delivering portion, and
to rearrange an order of articles received by the receiving portion into a specified order. The
arranging section includes a plurality of collecting and transporting portions each of which is
capable of collecting and transporting a plurality of articles such that the plurality of collecting
and transporting portions are located one after another in series along a transport direction
from the receiving portion to the delivering portion, wherein, with one of the plurality of
collecting and transporting portions that is located most downstream, with respect to the
transport direction, being designated as a last collecting portion, and with another of the
plurality of collecting and transporting portions that is a next collecting and transporting portion
that is located upstream of the last collecting portion being designated as an upstream
collecting portion, each of the last collecting portion and the upstream collecting portion
includes a plurality of collecting branch portions which extend in the transport direction and in
parallel with each other, wherein the number of last collecting branch portions which are the
collecting branch portions of the last collecting portion and the number of upstream collecting
branch portions which are the collecting branch portions of the upstream collecting portion are
identical to each other or different from each other, wherein a controller configured to control
operations of the arranging section is configured to control operations of the arranging section
such that a plurality of articles to be rearranged and to which the specified order is assigned,
are caused to be distributed among, and collected in, a plurality of the upstream collecting
branch portions, and are subsequently transported from the plurality of the upstream collecting
branch portions to the plurality of the last collecting branch portions, wherein, when distributing
and collecting the plurality of articles, that are being rearranged, among and in the plurality of
the upstream collecting branch portions, the controller controls operations of the arranging
section such that the articles being rearranged are classified into article groups of the same
number of articles as the number of the last collecting branch portions, and such that, for each
article group, elements of a subsequence representing the specified order assigned to a
plurality of articles forming an article group are elements of a consecutive subsequence for the
articles forming the article group, to distribute and collect articles in one article group before
articles in any other article group, and wherein, when transporting the plurality of articles being
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rearranged, from the upstream collecting branch portions to the last collecting branch portions,
the controller controls operations of the arranging section such that articles in an article group
formed by the articles to which earlier positions in the specified order are assigned are
distributed among the last collecting branch portions before articles in any other article group
formed by articles to which later positions in the specified order are assigned, and such that
plurality of articles that form any one given article group are distributed among, and collected
in, the last collecting branch portions, one by one in accordance with the specified order. The
article rearranging device further comprises: an intermediate transporting portion configured to
transfer any article received from any of a plurality of the upstream collecting branch portions
to any of the last collecting branch portions, and a downstream transporting portion configured
to transport any article received from any of the last collecting branch portions to the delivering
portion.

[0008] That is, even if the articles received by the receiving portion are not arranged in the
specified order, they can be rearranged into a given order by the arranging section. The
arranging section distributes and collects articles among and in the plurality of last collecting
branch portions one article group at a time. Since each article group consists of a plurality of
articles to which consecutive positions in the specified order are assigned, the articles to which
consecutive positions in the specified order are assigned are distributed among, and collected
in, the plurality of last collecting branch portions. For this reason, by performing the operation
(of distributing among and collecting in the last collecting branch portions) on the article group
with articles to which earlier positions are assigned before any other article group with articles
to which later positions are assigned, articles can be delivered from each of the plurality of the
last collecting branch portions to the delivering portion in the specified order before initiating
the operation on a subsequent article group. Therefore, an article rearranging device is
provided which is capable of delivering articles in as little amount of time from the time the
articles are received by the receiving portion as possible.

[0009] Any additional features and advantages of the article rearranging device and an article
storage facility including such article rearranging device will be clear in light of the following
description of embodiments provided with reference to the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

Fig. 1
is a diagrammatic plan view of an article storage facility including an article rearranging
device,
Fig. 2
is a side view showing an arranging section,
Fig. 3
is a control block diagram of the article storage facility,
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Fig. 4
shows article code, the order in which the articles are finally delivered, and sorting code,
Fig. 5
shows the order in which articles are taken out of storage,
Fig. 6
shows the article code and the sorting code assigned to the article code, and
Fig. 7
illustrates a rearranging operation of the articles by the arranging section.

DETAILED DESCRIPTION OF EMBODIMENTS

[0011] An article rearranging device of the present invention as applied to an article storage
facility is described with reference to the drawings. The article storage facility of the present
embodiment is a stocking type distribution center in which, for each of the plurality of shipping
destinations, required kinds and required number of a plurality of items which are supported by
a plurality of kinds of articles (for example, cardboard packaging, or pallets, etc.) and which are
supplied by their manufacturers etc., are collected and shipped.

[0012] In the article storage facility of the present embodiment, articles B are stored in storage
1 shown in Fig. 1. As shown in Fig. 1, the storage 1 includes a plurality of article storage racks
K each of which has a plurality of storage sections for storing articles B with the storage
sections being arranged along a vertical direction and a right and left direction. A plurality of
stacker cranes S each for transporting articles between a article storage rack K and a
retrieving conveyor C1 are provided. In the downstream end portions of the plurality of
retrieving conveyors C1, an upstream transport conveyor C10 is provided for transporting
downstream the articles received from the retrieving conveyors C1.

[0013] The upstream transport conveyor C10 is configured to transport downstream the
articles B received from the retrieving conveyors C1 such that the articles B are lined up along
the transporting direction with their order, or relative positions, being maintained. Note that the
plurality of retrieving conveyors C1 join the upstream transport conveyor C10 at a plurality of
locations that are spaced apart from each other along the transport direction of the upstream
transport conveyor C10, and that it may so happens that an article B that is transferred to the
upstream transport conveyor C10 by a retrieving conveyor C1 on the downstream side among
the plurality of retrieving conveyors C1 is transported ahead of an article B that is transferred to
the upstream transport conveyor C10 by a retrieving conveyor C1 on the upstream side. Note
that the upstream transport conveyor C10 only transports the articles B in the order in which
they are received, and does not have any function to change the order of the articles B being
transported.

[0014] In addition, the articles B retrieved from the storage 1 are transported to an end portion
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Ce of a delivering conveyor C30 located downstream of the upstream transport conveyor C10.
And a pick and place robot R picks up a required number of items from an article B located at
the end portion Ce, and puts, or inserts, them in an item collection case D which is waiting at a
loading location T, for example. While not shown, an item collection case D may be, among
other things, a container supported by a self-propelled carriage, or a roll box pallet placed on a
transporting belt.

[0015] Thus, when putting items in the item collection case D using a pick and place robot R,
there are cases in which the order in which the items are put in needs to be considered. For
example, when putting heavy objects, such as PET bottles of water, and boxes of medicine in
the same item collection case D, the boxes of medicine may be crushed by the PET bottles if
the boxes of medicine are put in before the PET bottles. As in this example, for cases in which
the order of putting the items in the item collection case D must be taken into consideration, in
consideration of weights or stability, etc., if and when the order of the articles B transported by
the upstream transport conveyor C10 is not appropriate, then it is necessary to adjust it so that
the order of the articles B in which they arrive at the end portion Ce of the delivering conveyor
C30 is in the proper order. In the present embodiment, an article rearranging device is used to
change the order of the articles B in which they reach the end portion Ce of the delivering
conveyor C30 to the proper order in cases discussed above.

[0016] As shown in Fig. 1 and Fig. 2, the article rearranging device includes an arranging
section A for rearranging the order of articles B received from the upstream transport conveyor
C10 into a specified order. As shown in Fig. 2, the arranging section A includes an upstream lift
L1, an upstream collecting portion 60 which consists of a plurality of primary sorting conveyors
U (first primary sorting conveyor U1 - fourth primary sorting conveyor U4), a downstream
collecting portion 70 which consists of a plurality of secondary sorting conveyors V (first
secondary sorting conveyor V1 - fourth secondary sorting conveyor V4), an intermediate lift L2
for transferring an article B received from any of the primary sorting conveyors U of the
upstream collecting portion 60 to any of the first secondary sorting conveyor V1 - the fourth
secondary sorting conveyor V4 of the downstream collecting portion 70, a downstream lift L3
for transporting an article B received from any of the first secondary sorting conveyor V1 - the
fourth secondary sorting conveyor V4 of the downstream collecting portion 70 to the delivering
conveyor C30, and the delivering conveyor C30 for delivering the article B received from the
downstream lift L3. In the present embodiment, the upstream lift L1, the upstream collecting
portion 60, the intermediate lift L2, the downstream collecting portion 70, and the delivering
conveyor C30 are provided such that they are arranged in a straight line.

[0017] The upstream lift L1 includes a support column LS, and a raising and lowering transport
portion Lf1 which is guided by the support column LS and is movable in a vertical direction.
(The raising and lowering transport portion can be of any conventional construction and may
be raised or lowered by its own motor, or by a cable which is extending along the support
column and driven by a motor. It also has a transfer device used to transfer an article. The
transfer device may be of any conventional construction, such as a belt or roller conveyor, or
one with rollers and telescopic slidable arms for pushing the article over the rollers, or one with
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robotic arms.) The four primary sorting conveyors U (the first primary sorting conveyor U1 - the
fourth primary sorting conveyor U4) are provided at positions at which articles B can be
transferred to and from the raising and lowering transport portion Lf1 of the upstream lift L1
such that the the four primary sorting conveyors U overlap with each other as seen along a
vertical direction. In addition, the downstream end portion of the upstream transport conveyor
C10 is also located in the position in which the downstream end portion overlaps with the
primary sorting conveyors U along the vertical direction. And any article B received from the
upstream transport conveyor C10 can be transferred to any of the first primary sorting
conveyor U1 - the fourth primary sorting conveyor U4 through vertical movements of raising
and lowering transport portion Lf1.

[0018] In the present embodiment, the upstream lift L1 corresponds to the receiving portion
whereas the delivering conveyor C30 corresponds to the delivering portion. And the arranging
section A transports each article B through the upstream lift L1, a primary sorting conveyor U,
the intermediate lift L2, a secondary sorting conveyor V, and the downstream lift L3, in that
order. That is, the article rearranging device includes the upstream lift L1 for receiving the
articles B one or more articles B at a time, the delivering conveyor C30 for delivering, or
transporting out, the articles B one or more articles B at a time, and the arranging section A for
transporting articles B received by the upstream lift L1 to the delivering conveyor C30, and for
rearranging the order of the articles B received by the upstream lift L1 so as to have the
articles B in the specified order.

[0019] In addition, in the present embodiment, the upstream transport conveyor C10
corresponds to the upstream transporting portion; stacker cranes S and retrieving conveyors
C1 correspond to retrieving devices; and the upstream lift L1 corresponds to the receiving
portion. That is, the article storage facility of the present embodiment includes a storage 1 for
storing a plurality of articles B, a plurality of stacker cranes S and the retrieving conveyors C1
for retrieving articles B from the storage 1, and the upstream transport conveyor C10 for
transporting the articles B received from the retrieving conveyor C1 to the upstream lift L1
while maintaining the order of the articles B received by the upstream transport conveyor C10.

[0020] While not shown, each of the first primary sorting conveyor U1 - the fourth primary
sorting conveyor U4, and each of the first secondary sorting conveyor V1 - the fourth
secondary sorting conveyor V4 includes a plurality of rollers which are driven and rotated by an
actuating mechanism and which are arranged next to each other along the transport direction
so as to be capable of causing the articles B to be moved downstream with respect to the
transport direction, one by one.

[0021] As with the upstream lift L1, the intermediate lift L2 includes a support column LS, and a
raising and lowering transport portion Lf2 which is guided by the support column LS and is
movable along the vertical direction. The raising and lowering transport portion Lf2 is
configured to be capable of transferring any article B to and from any downstream end portion
of the first primary sorting conveyor U1 - the fourth primary sorting conveyor U4, and is
configured to be capable of transferring the article B to and from any upstream end portion of
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the secondary sorting conveyors V (first secondary sorting conveyor V1 - fourth secondary
sorting conveyor V4) located downstream. The first secondary sorting conveyor V1 - the fourth
secondary sorting conveyor V4 are provided such that they overlap with each other as seen
along the vertical direction.

[0022] As with the upstream lift L1 and the intermediate liftL2, the downstream lift L3 includes
a support column LS, and a raising and lowering transport portion Lf3 which is guided by the
support column LS and is movable along the vertical direction. The raising and lowering
transport portion Lf3 is configured to be capable of transferring any article B to and from any
downstream end portion of the first secondary sorting conveyor V1 - the fourth secondary
sorting conveyor V4, and is configured to be capable of transferring the article B to and from
an upstream end portion of the delivering conveyor C30 located downstream. Note that the
downstream lift L3 is configured to receive an article B from the first secondary sorting
conveyor V1, then from the second secondary sorting conveyor V2, then from the third
secondary sorting conveyor V3, and then from the fourth secondary sorting conveyor V4 in
turn and in that order and also to transfer the article B to the delivering conveyor C30 each
time the downstream lift L3 receives an article from a secondary sorting conveyor V2. In
addition, after transferring an article from the fourth secondary sorting conveyor V4, the
downstream lift L3 returns to the first secondary sorting conveyor V1 so that it transfers articles
in a round-robin fashion.

[0023] The downstream side end portion Ce of the delivering conveyor C30 is configured to be
capable of holding an article B in a stationary state so that the pick and place robot R picks up
items from the article B held in the downstream side end portion Ce of the delivering conveyor
C30. And the articles B from which items have been taken out are returned to the storage 1
through a return conveyor C20 and the storing conveyors C2 (see Fig. 1). Therefore, in the
article storage facility of the present embodiment, the articles B are transported as shown with
solid line arrows in Fig. 3.

[0024] In addition, a camera for image recognition is attached to an upper part of the pick and
place robot R, or to the picking hand portion of the pick and place robot R so that it can be
checked to see if any items exist in the article B which is the target of the picking and placing
operation. And if there is no item in the article B as a result of taking out the items by the pick
and place robot R, the article B (referred to, hereinafter, as an empty box) is transported to an
empty box line. This arrangement may make use of, for example, an automated transport
carriage, or may be such that the empty box line is connected from the downstream side end
portion Ce of the delivering conveyor C30 to an empty box collecting location.

[0025] In addition, in the present embodiment, the number of the secondary sorting conveyors
V installed in the downstream collecting portion 70, and the number of the primary sorting
conveyors U installed in the upstream collecting portion 60 are the same. However, the
number of the secondary sorting conveyors V and the number of the primary sorting conveyor
U may be different from each other provided that the number of the primary sorting conveyors
U is greater than, or equal to, the number of article group identifying information described
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below and that the number of the secondary sorting conveyors V is greater than, or equal to,
the number of order identifying information described below.

[0026] In the present embodiment, the downstream collecting portion 70 corresponds to the
last collecting portion. And the upstream collecting portion 60 is the next collecting portion that
is located upstream of the last collecting portion. In addition, the direction from the upstream lift
L1 in the arranging section A toward the delivering conveyor C30 corresponds to the transport
direction. That is, the arranging section A includes collecting and transporting portions (the
upstream collecting portion 60 and the downstream collecting portion 70), which can collect
and transport a plurality of articles B, such that the collecting and transporting portions are
arranged one after the other in series along the transport direction which is directed from the
upstream lift L1 toward the delivering conveyor C30. In addition, of the two collecting and
transporting portions, one that is located most downstream with respect to the transport
direction being designated as the downstream collecting portion 70, and the next collecting
portion located upstream of the downstream collecting portion 70 being designated as the
upstream collecting portion 60, each of the downstream collecting portion 70 and the upstream
collecting portion 60 includes a plurality of collecting branch portions (the primary sorting
conveyor U, or the secondary sorting conveyors V) which branch out to extend in the transport
direction and in parallel with each other. (That is, the plurality of collecting branch portions
extend in the transport direction and in parallel with each other.)

[0027] In addition, in the present embodiment, the intermediate lift L2 corresponds to the
intermediate transporting portion: the downstream lift L3 corresponds to the downstream
transporting portion: the primary sorting conveyors U correspond to the upstream collecting
branch portions: and the secondary sorting conveyors V correspond to the last collecting
branch portions. That is, the upstream collecting portion 60 includes a plurality of primary
sorting conveyors U such that they overlap with each other as seen along the vertical direction
whereas the downstream collecting portion 70 includes a plurality of secondary sorting
conveyors V such that they overlap with each other as seen along the vertical direction. And
the arranging section A includes the intermediate lift L2 for transferring any article B received
from any of the plurality of primary sorting conveyors U to any of the secondary sorting
conveyors V, and the downstream lift L3 for transporting any article B received from any of the
secondary sorting conveyors V to the delivering conveyor C30.

[0028] Control-related arrangement of the article storage facility of the present embodiment is
described next based on Fig. 3. A controller H consists of a computer having an arithmetic unit
and a storage device, for example, and is configured to perform various controls by executing
one or more programs stored in the storage device.

[0029] The storage 1 includes a plurality of stacker cranes S, a plurality of retrieving conveyors
C1 for receiving articles B from the stacker cranes and delivering them to the upstream
transport conveyor C10, and a plurality of storing conveyors C2 for transporting articles B
received from the return conveyor C20 to transfer locations for the stacker cranes S. The
plurality of stacker cranes S, the plurality of retrieving conveyors C1, and the plurality of storing
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conveyors C2 are connected to the controller H for communication. In addition, sensors (not
shown) are provided to the stacker cranes S, the retrieving conveyors C1, and the storing
conveyors C2, etc. And feedback control of the operations of the stacker cranes S, the
retrieving conveyors C1, and the storing conveyors C2 are performed as a result of the fact
that the detection information from these sensors is inputted into the controller H.

[0030] In addition, control devices of the upstream transport conveyor C10, the delivering
conveyor C30, the return conveyor C20, four primary sorting conveyors U, and four secondary
sorting conveyor V as well as control devices of the upstream lift L1, the intermediate lift L2,
and the downstream lift L3 are also connected to the controller H for communication. (Each
control device may be a computer having an arithmetic unit and a storage device, for example,
and is configured to perform various controls by executing one or more programs stored in the
storage device.) Therefore, the stacker cranes S, the retrieving conveyors C1, the storing
conveyors C2, the upstream transport conveyor C10, the delivering conveyor C30, the return
conveyor C20, the upstream lift L1, the intermediate lift L2, and the downstream lift L3 are
controlled by the controller H. That is, the operations of the arranging section A are controlled
by the controller H.

[0031] In addition, as shown in the table of Fig. 4, for articles B that are retrieved from the
storage 1, the controller H assigns and stores in memory, etc., code for identifying the articles
(for example, EAN code system etc. See left most column), a specified order which is the order
in which the articles B arrive at the downstream side end portion Ce of the delivering conveyor
C30 (that is, the order in which the pick and place robot R performs the picking of the items.
See the center column), and sorting code (see right most column) described below.

[0032] On the other hand, regarding the order in which the articles B are retrieved from the
storage 1, as shown in Fig. 5 and Fig. 7, the articles B do not necessarily end up being
transported in the specified order on the upstream transport conveyor C10, because of, among
other factors, their stored locations in the article storage racks. Therefore, for the articles that
are retrieved from the storage 1, the controller H causes operations to be performed to
rearrange the articles B based on the sorting code mentioned above.

[0033] The rearranging operation is described next based on Fig. 6 and Fig. 7. As shown in
Fig. 6, each sorting code consists of a combination of two codes, namely, a first sorting code
and a second sorting code.

[0034] For articles B to which a specified order has been assigned, the controller H classifies
the articles B, in accordance with the specified order, into groups of the same number of
articles B as the number of the secondary sorting conveyors V, and assigns the same first
sorting code (article group identifying information) to each article B in the same group. And for
the articles with the same first sorting code, the controller H assigns, in accordance with the
specified order, a second sorting code (order identifying information) which indicates a set
distributing order, to each article. The set distributing order is the order of the secondary
sorting conveyors V (of the downstream collecting portion 70) to which the intermediate lift L2
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delivers the articles B that are assigned the same first sorting code and that are collected on
any one of the primary sorting conveyors U of the upstream collecting portion 60. In the
present embodiment, the set distributing order is set in the order of the first secondary sorting
conveyor V1, the second secondary sorting conveyor V2, the third secondary sorting conveyor
V3, and the fourth secondary sorting conveyor V4.

[0035] When distributing and collecting a plurality of articles B (to be arranged) among and on
a plurality of primary sorting conveyors U, the controller H controls the operations of the
upstream lift L1 and primary sorting conveyors U such that the articles to which the same first
sorting code are assigned are delivered to the same primary sorting conveyor U. As in Fig. 7,
this causes the articles B to be collected in the primary sorting conveyors U based on the first
sorting code (A, B, C) in the upstream collecting portion 60. This causes the articles B to be
collected on the primary sorting conveyors U in the order indicated by the circled figures, in the
upstream collecting portion 60 shown in Fig. 7. That is, the articles B are distributed such that
the articles B having the same first sorting code are collected on the same primary sorting
conveyor U.

[0036] Subsequently, when transporting a plurality of articles B (that are being arranged) from
the plurality of primary sorting conveyors U to the plurality of secondary sorting conveyors V,
the articles are transferred to the downstream collecting portion 70 such that articles on a
primary sorting conveyor that holds the article to which earlier positions in the specific order
are assigned are transferred before articles on any other primary sorting conveyor U that holds
articles to which later positions in the specified order are assigned (i.e., in the order of A, B,
and C in the figure) so that articles on one primary sorting conveyor are transferred before
articles on any other primary sorting conveyor. In the downstream collecting portion 70, the
operations of the intermediate lift L2 and the secondary sorting conveyors V are controlled
such that the articles B are distributed to the plurality of secondary sorting conveyors V based
on the second sorting code (1, 2, 3, 4).

[0037] This causes the articles B to be collected on the secondary sorting conveyors V in the
order indicated by the circled figures, in the downstream collecting portion 70 of Fig. 7.
Therefore, at the latest when the same number of articles B as the number of the second
sorting codes have been distributed among the secondary sorting conveyors V, one of articles
B in a consecutive order in accordance with the specified order is collected on each secondary
sorting conveyor V. Thus, by transferring the articles B that are collected on the secondary
sorting conveyors V and are at the downstream ends thereof to the delivering conveyor C30
one by one by means of the downstream lift L3, the pick and place robot R can pick items from
the articles B in the specified order.

[0038] In other words, the operations of the arranging section A are controlled such that a
plurality of articles B being rearranged and to which a specified order has been assigned are
distributed among, and collected on, a plurality of primary sorting conveyors U, and are
subsequently transported from a plurality of the primary sorting conveyors U to a plurality of
the secondary sorting conveyors V. And the operations of the arranging section A are
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controlled such that, when distributing and collecting the plurality of articles B, which are being
rearranged, among and on the plurality of primary sorting conveyors U, the articles are
distributed and collected in units of article groups such that the articles are classified into article
groups of the same number of articles B as the number of the secondary sorting conveyors V,
and such that, for each article group, elements of a subsequence representing the specified
order assigned to the plurality of articles B forming an article group are elements of a
consecutive subsequence for the articles forming the article group. And when transporting the
plurality of articles B being arranged, from the primary sorting conveyors U to the secondary
sorting conveyors V, the operations of the arranging section A are controlled such that articles
B in an article group formed by articles B to which earlier positions in the specified order are
assigned are distributed among the secondary sorting conveyors V before articles B in any
other article group formed by the articles B to which later positions in the specified order are
assigned and such that the plurality of articles B that form any one given article group are
distributed among, and collected on, the secondary sorting conveyors V one by one in
accordance with the specified order.

[Alternative Embodiments]

[0039]

1. (1) In the embodiment described above, an example is illustrated in which the upstream
collecting portion and the last collecting portion each consists of a plurality of conveyors
which overlap with each other as seen along the vertical direction. However, the
upstream collecting portion and the last collecting portion may each consist of a plurality
of conveyors that are next to each other along a horizontal direction as seen along the
vertical direction. In this case, each of the upstream lift L1, the intermediate lift L2, and
the downstream lift L3 may be a conveyor or a carriage that can travel under its own
power, for transporting articles to different branches or to a merging point along the
horizontal direction.

[0040] In addition, one of the upstream collecting portion and the last collecting portion may be
a plurality of conveyors that overlap each other as seen along the vertical direction whereas
the other may be conveyors that are next to each other along a horizontal direction as seen
along the vertical direction.

(2) In the embodiment described above, an example is illustrated in which the collecting and
transporting portions are of a two-step construction having the last collecting portion
(downstream collecting portion 70) located most downstream with respect to the transport
direction and the upstream collecting portion 60 which is the next collecting portion located
upstream of the last collecting portion. However, this may be of a construction having three or
more steps. In this case, the articles B can be distributed to each conveyor in each of the three
steps of collecting and transporting portions by giving, in accordance with a specified order,
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one piece of order identifying information and two pieces of article group identifying information
to each of the articles B to which the specified order is assigned. Also in this case, it becomes
possible to deliver the articles B in as little amount of time from the time the articles B are
received in the receiving portion as possible, by distributing and collecting the articles B (that
are being arranged) among and on the last collecting branch portions in the specified order.
Similarly, when the collecting and transporting portion has n steps, one piece of order
identifying information and (n-1) pieces of article group identifying information would be given
to each of the articles B to which a specified order is assigned.

(3) In the embodiment described above, an example arrangement is illustrated in which the
storage 1 includes a plurality of stacker cranes S. However, there may be only one stacker
crane S. In addition, it may be a warehouse having a free layout in which one or more forklifts
may travel. And the arrangements may be made such that the article B are transferred to the
retrieving conveyors C1 from the forklifts.

[0041] In addition, it may be a warehouse provided with, instead of the stacker cranes, a
plurality of vertical levels of shelf boards and the same number of transport carriages as the
number of levels of the shelf boards. In this case, the same number of retrieving conveyors as
the number of transport carriages may be provided. Or, it may be of an arrangement in which
a lift is provided between the transport carriages and a retrieving conveyor.

(4) In the embodiment described above, an example is illustrated in which an article
rearranging device is provided to an article storage facility equipped with a pick and place robot
R for picking items from the articles. However, the facility provided with an article rearranging
device is not limited to such a facility. For example, the article rearranging device may be
applied to various kinds of facilities, such as a processing facility in which articles are
processed, and in which the article rearranging device may be used to rearrange the order of
the articles to be processed in the order required for the next processing step.

(5) In the embodiment described above, an arrangement is described in which the upstream lift
L1, the upstream collecting portion 60, the intermediate lift L2, the downstream collecting
portion 70, and the delivering conveyor C30 are arranged in a straight line as seen along a
vertical direction so that the articles B are transported along a transport direction which
extends in a straight line as seen along a vertical direction. However, such an arrangement is
not limiting. And the transport direction of the upstream collecting portion 60 may be arranged
to be opposite from the transport direction of the downstream collecting portion 70 so that the
transporting directions are reversed in plan view or in a side view. Alternatively, the transport
direction of the upstream collecting portion 60, and the transport direction of the downstream
collecting portion 70 may cross each other in plan view so that the transport direction for the
articles B is bent.

(6) In the embodiment described above, an example is illustrated in which the set distributing
order is set in the order of the first secondary sorting conveyor V1, the second secondary
sorting conveyor V2, the third secondary sorting conveyor V3, and the fourth secondary sorting
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conveyor V4. However, the set distributing order is not limited to such an order and may be set
as desired. For example, it may be set in the order of the fourth secondary sorting conveyor
V4, the third secondary sorting conveyor V3, the second secondary sorting conveyor V2, and
the first secondary sorting conveyor V1. Or it may be set in the order of the fourth secondary
sorting conveyor V4, the first secondary sorting conveyor V1, the second secondary sorting
conveyor V2, and the third secondary sorting conveyor V3.

[0042] A brief summary of an article rearranging device and an article storage facility including
such an article rearranging device is provided next.

[0043] In light of the above, in one embodiment, an article rearranging device comprises: a
receiving portion configured to receive articles, one or more articles at a time; a delivering
portion configured to deliver articles, one or more articles at a time; an arranging section
configured to transport articles received by the receiving portion to the delivering portion, and
to rearrange an order of articles received by the receiving portion into a specified order. The
arranging section includes a plurality of collecting and transporting portions each of which is
capable of collecting and transporting a plurality of articles such that the plurality of collecting
and transporting portions are located one after another in series along a transport direction
from the receiving portion to the delivering portion, wherein, with one of the plurality of
collecting and transporting portions that is located most downstream, with respect to the
transport direction, being designated as a last collecting portion, and with another of the
plurality of collecting and transporting portions that is a next collecting and transporting portion
that is located upstream of the last collecting portion being designated as an upstream
collecting portion, each of the last collecting portion and the upstream collecting portion
includes a plurality of collecting branch portions which extend in the transport direction and in
parallel with each other, wherein the number of last collecting branch portions which are the
collecting branch portions of the last collecting portion and the number of upstream collecting
branch portions which are the collecting branch portions of the upstream collecting portion are
identical to each other or different from each other, wherein a controller configured to control
operations of the arranging section is configured to control operations of the arranging section
such that a plurality of articles to be rearranged and to which the specified order is assigned,
are caused to be distributed among, and collected in, a plurality of the upstream collecting
branch portions, and are subsequently transported from the plurality of the upstream collecting
branch portions to the plurality of the last collecting branch portions, wherein, when distributing
and collecting the plurality of articles, that are being rearranged, among and in the plurality of
the upstream collecting branch portions, the controller controls operations of the arranging
section such that the articles being rearranged are classified into article groups of the same
number of articles as the number of the last collecting branch portions, and such that, for each
article group, elements of a subsequence representing the specified order assigned to a
plurality of articles forming an article group are elements of a consecutive subsequence for the
articles forming the article group, so that articles in one article group are distributed and
collected before articles in any other article group, and wherein, when transporting the plurality
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of articles being rearranged, from the upstream collecting branch portions to the last collecting
branch portions, the controller controls operations of the arranging section such that articles in
an article group formed by the articles to which earlier positions in the specified order are
assigned are distributed among the last collecting branch portions before articles in any other
article group formed by articles to which later positions in the specified order are assigned, and
such that plurality of articles that form any one given article group are distributed among, and
collected in, the last collecting branch portions, one by one in accordance with the specified
order.

[0044] That is, even if the articles received by the receiving portion are not arranged in the
specified order, they can be rearranged into a given order by the arranging section. The
arranging section distributes and collects articles among and in the plurality of last collecting
branch portions such that articles in one article group are distributed and collected before the
articles in any other article group. Since each article group consists of a plurality of articles to
which consecutive positions in the specified order are assigned, the articles to which
consecutive positions in the specified order are assigned are distributed among, and collected
in, the plurality of last collecting branch portions. For this reason, by performing the operation
(of distributing among and collecting in the last collecting branch portions) on the article group
with articles to which earlier positions are assigned before any other article group with articles
to which later positions are assigned, articles can be delivered from each of the plurality of the
last collecting branch portions to the delivering portion in the specified order before initiating
the operation on a subsequent article group. Therefore, an article rearranging device is
provided which is capable of delivering articles in as little amount of time from the time the
articles are received by the receiving portion as possible.

[0045] In one embodiment, it is preferable that the article rearranging device is such that the
upstream collecting portion includes a plurality of the upstream collecting branch portions such
that the plurality of the upstream collecting branch portions overlap with each other as seen
along a vertical direction, wherein the last collecting portion includes a plurality of the last
collecting branch portions such that the plurality of the last collecting branch portions overlap
with each other as seen along the vertical direction, wherein the article rearranging device
further comprises: an intermediate transporting portion configured to transfer any article
received from any of a plurality of the upstream collecting branch portions to any of the last
collecting branch portions, and a downstream transporting portion configured to transport any
article received from any of the last collecting branch portions to the delivering portion.

[0046] That is, the upstream collecting portion includes a plurality of the upstream collecting
branch portions such that they overlap with each other as seen along the vertical direction;
thus, the area, in plan view, in which the upstream collecting portion is installed can be made
as small as possible. Similarly, the last collecting portion includes a plurality of the last
collecting branch portions such that they overlap with each other as seen along the vertical
direction; thus, the area, in plan view, in which the last collecting portion is installed can be
made as small as possible. Therefore, an article rearranging device can be provided which is
advantageous in terms of its installed area in the facility.
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[0047] In one embodiment, it is preferable that the article rearranging device is such that, for
articles to which the specified order has been assigned, the controller classifies, in accordance
with the specified order, the articles into groups of the same number of articles as the number
of the collecting branch portions, and assigns same article group identifying information to
each article in a same group, wherein for the articles having the same article group identifying
information, the controller assigns order identifying information, which indicates a set
distributing order, to each article in accordance with the specified order, the set distributing
order being an order of the last collecting branch portions to which the articles are delivered,
wherein, when distributing and collecting a plurality of articles, that are being rearranged,
among and in a plurality of the upstream collecting branch portions, the controller controls the
operations of the arranging section such that articles having the same article group identifying
information are delivered to same collecting branch portion, wherein, when transporting a
plurality of articles, that are being rearranged, from a plurality of the upstream collecting
branch portions to a plurality of the last collecting branch portions, the controller controls
operations of the arranging section such that articles in an upstream collecting branch portion
that holds articles that are assigned earlier positions in the specified order are delivered to the
last collecting portion before articles in any other upstream collecting branch portion that holds
articles that are assigned later positions in the specified order, to deliver articles in one upper
collecting branch portion before articles in any other upper collecting branch portion, and such
that, in the last collecting portion, articles are distributed among a plurality of the last collecting
branch portions based on the order identifying information.

[0048] That is, an article rearranging device is provided which is capable of delivering articles
in as little amount of time from the time the articles are received by the receiving portion as
possible, by performing simple operations of controlling the operations of the arranging
section, in which, for articles to which the specified order has been assigned, the controller
assigns article group identifying information and order identifying information to the articles in
accordance with the specified order, and in which the controller controls the operations of the
arranging section such that in the upstream collecting portion, articles are distributed among
the upstream collecting branch portions such that each holds articles with the same article
group identifying information, and such that, in the last collecting portion, articles in the
upstream collecting branch portion that holds articles to which earlier positions in the specified
order are assigned are distributed among the plurality of last collecting branch portions before
articles in any other upstream collecting branch portion that holds articles to which later
positions in the specified order are assigned are distributed, based on the order identifying
information.

[0049] In one embodiment, an article storage facility including the article rearranging device
preferably further comprises: a storage configured to store a plurality of articles; one or more
retrieving devices each configured to retrieve articles from the storage, and an upstream
transporting portion configured to transport articles received from the one or more retrieving
devices to the receiving portion while maintaining an order of the articles received by the one
or more retrieving devices.
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[0050] That is, when retrieving articles from the storage, if the operations of one or more
retrieving devices are controlled such that the articles are retrieved in the specified order, then
there would be no need to provide an article rearranging device such as one described above.
However, articles are not necessarily stored in the storage such that the articles to which
earlier positions in the specified order are located closer to the retrieving location to which the
retrieving devices deliver articles. Thus, when attempting to retrieve the articles in the specified
order, situations would occur in which an article that could have been retrieved sooner
because, for example, it is located close to the retrieving location, may have to wait until
another article to which an earlier position in the specified order is assigned can be retrieved.
These situations lower the efficiency of retrieving operations. In accordance with the present
arrangement, articles can be retrieved from the storage without having to take the specified
order into consideration. Thus the retrieving operations can be made more efficient.

REFERENCE NUMERALS ANS SYMBOLS

[0051]
1

Storage
60

Upstream collecting portion
70

Downstream collecting portion (Last collecting portion)
A

Arranging section
B

Article
C1

Retrieving conveyor (Retrieving device)
S

Stacker crane (Retrieving device)
C30

Delivering conveyor (Delivering portion)
H

Controller
L1

Upstream lift (Receiving portion)
L2

Intermediate lift (Intermediate transporting portion)
L3

Downstream lift (downstream transporting portion)
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Primary sorting conveyors (Upstream collecting branch portions)

Secondary sorting conveyors (Last collecting branch portions)
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PATENTKRAYV

Artikelomordningsindretning, omfattende:

et modtageparti (L1) indrettet til at modtage artikler (B), en eller flere artikler
(B) pa en gang;

et afleveringsparti (C30) indrettet til at aflevere artikler (B), en eller flere
artikler (B) pa en gang;

et ordningsafsnit (A) indrettet til at transportere artikler (B) modtaget af
modtagepartiet (L1) til afleveringspartiet (C30) og til at omordne en reekke-
falge af artikler (B) modtaget af modtagepartiet (L1) til en bestemt raekke-
falge;

kendetegnet ved, at

ordningsafsnittet (A) omfatter en flerhed af opsamlings- og transportpartier,
som hvertiseer kan opsamle og transportere en flerhed af artikler (B) saledes,
at flerheden af opsamlings- og transportpartier er beliggende efter hinanden
i serie langs en transportretning fra modtagepartiet (L1) til afleveringspartiet
(C30),

hvor en af flerheden af opsamlings- og transportpartier, som er beliggende
mest nedstrams, med hensyn til transportretningen betegnes som et sidste
opsamlingsparti (70), og en anden af flerheden af opsamlings- og transport-
partier, som er et naeste opsamlings- og transportparti, som er beliggende
opstrams fra det sidste opsamlingsparti (70), betegnes som et opstrams
beliggende opsamlingsparti (60),

hvert af det sidste opsamlingsparti (70) og det opstrems beliggende opsam-
lingsparti (60) omfatter en flerhed af opsamlingsafgreningspartier, som for-
lgber i transportretningen og parallelt med hinanden,

hvor antallet af sidste opsamlingsafgreningspartier (V), som er opsamlings-
afgreningspartierne i det sidste opsamlingsparti (70), og antallet af opstrams

beliggende opsamlingsafgreningspartier (U), som er opsamlingsafgrenings-
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partierne i det opstrams beliggende opsamlingsparti (60), er identiske med
hinanden eller forskellige fra hinanden,

hvor en styring (H) indrettet til at styre ordningsafsnittets (A) funktioner er
indrettet til at styre ordningsafsnittets (A) funktioner saledes, at en flerhed af
artikler (B), som skal omordnes, og hvortil den bestemte reekkefglge er
knyttet, foranlediges fordelt blandt og opsamlet i en flerhed af de opstreams
beliggende opsamlingsafgreningspartier (U), og efterfalgende transporteres
fra flerheden af de opstrams beliggende opsamlingsafgreningspartier (U) til
flerheden af de sidste opsamlingsafgreningspartier (V), hvor styringen (H)
ved fordeling og opsamling af flerheden af artikler (B), som omordnes, blandt
og i flerheden af de opstrams beliggende opsamlingsafgreningspartier (U)
styrer ordningsafsnittets (A) funktioner séledes, at artiklerne (B), som om-
ordnes, klassificeres i artikelgrupper med det samme antal artikler (B) som
antallet af de sidste opsamlingsafgreningspartier (V), og saledes, at for hver
artikelgruppe er elementer i en underreekkefglge, som repraesenterer den
bestemte reekkefglge knyttet til en flerhed af artikler (B), som danner en
artikelgruppe, elementer i en fortlobende underreekkefglge for artiklerne (B),
som danner artikelgruppen, séledes at artikler (B) i en artikelgruppe fordeles
og opsamles fgr artikler (B) i en hvilken som helst anden artikelgruppe, og
hvor styringen (H) ved transport af flerheden af artikler (B), som omordnes,
fra de opstroams beliggende opsamlingsafgreningspartier (U) til de sidste
opsamlingsafgreningspartier styrer ordningspartiets (A) funktioner saledes,
at artikler (B) i en artikelgruppe dannet af artiklerne (B), hvortil tidligere
positioner i den bestemte raekkefolge er knyttet, fordeles blandt de sidste
opsamlingsafgreningspartier (V) for artikler (B) i en hvilken som helst anden
artikelgruppe dannet af artikler (B), hvortil senere positioner i den bestemte
rackkefolge er knyttet, og saledes, at flerheden af artikler (B), som danner en
hvilken som helst given artikelgruppe, fordeles blandt og opsamles i de sidste
opsamlingsafgreningspartier (V) en efter en i overensstemmelse med den
bestemte reekkefalge;
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hvor artikelomordningsindretningen endvidere omfatter: et mellemliggende
transportparti (L2) indrettet til at overfere en hvilken som helst artikel (B)
modtaget fra et hvilket som helst af flerheden af de opstrems beliggende
opsamlingsafgreningspartier (U) til et hvilket som helst af de sidste opsam-
lingsafgreningspartier (V), og et nedstrams beliggende transportparti (L3)
indrettet til at transportere en hvilken som helst artikel (B) modtaget fra et
hvilket som helst af opsamlingsafgreningspartierne (V) til afleveringspartiet
(C30).

2.  Artikelomordningsindretning ifalge krav 1, kendetegnet ved, at det op-
stroms beliggende opsamlingsparti (60) omfatter en flerhed af de opstrems
beliggende opsamlingsafgreningspartier (U) saledes, at flerheden af de opstrams
beliggende opsamlingsafgreningspartier (U) overlapper hinanden set langs en
vertikal retning,

hvor det sidste opsamlingsparti (70) omfatter en flerhed af de sidste opsamlings-
afgreningspartier (V) saledes, at flerheden af de sidste opsamlingsafgrenings-
partier (V) overlapper hinanden set langs den vertikale retning.

3. Artikelomordningsindretning ifolge krav 1, kendetegnet ved, at for artikler
(B), hvortil den bestemte reekkefalge er blevet knyttet, klassificerer styringen (H) i
overensstemmelse med den bestemte raekkefalge artiklerne (B) i grupper af det
samme antal artikler (B) som antallet af opsamlingsafgreningspartier og knytter
samme artikelgruppeidentificeringsinformation til hver artikel (B) i den samme
gruppe, hvor styringen (H) for artiklerne (B) med samme artikelgruppeidentifice-
ringsinformation knytter rackkefglgeidentificeringsinformation, som angiver en ind-
stillet fordelingsraekkefolge, til hver artikel (B) i overensstemmelse med den be-
stemte reekkefglge, hvor den indstillede fordelingsraekkefolge er en raekkefolge for
de sidste opsamlingsafgreningspartier (V), hvortil artiklerne (B) leveres,

hvor styringen (H) ved fordeling og opsamling af en flerhed af artikler (B), som
omordnes, blandt og i en flerhed af de opstrams beliggende opsamlings-
afgreningspartier (U) styrer ordningsafsnittets (A) funktioner séledes, at artikler (B)
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med samme artikelgruppeidentificeringsinformation leveres til samme opsam-
lingsafgreningsparti,

hvor styringen (H) ved transport af en flerhed af artikler (B), som omordnes, fra en
flerhed af de opstrams beliggende opsamlingsafgreningspartier (U) til en flerhed
af de sidste opsamlingsafgreningspartier (V) styrer ordningspartiets (A) funktioner
séledes, at artikler (B) i et opstrams beliggende opsamlingsafgreningsparti (U),
som rummer artikler (B), som er knyttet til tidligere positioner i den bestemte
rackkefolge, leveres til det sidste opsamlingsparti (70) for artikler (B) i et hvilket
som helst andet opstrems beliggende opsamlingsafgreningsparti (U), som rummer
artikler (B), som er knyttet til senere positioner i den bestemte raekkefolge, sdledes
at artikler (B) i et avre opsamlingsafgreningsparti leveres for artikler (B) i et hvilket
som helst andet gvre opsamlingsafgreningsparti, og saledes at i det sidste opsam-
lingsparti (V) fordeles artikler (B) blandt en flerhed af de sidste opsamlings-
afgreningspartier baseret pa rackkefolgeidentificeringsinformationen.

4.  Artikelomordningsindretning ifolge krav 2, kendetegnet ved, at for artikler
(B), hvortil den bestemte reekkefalge er blevet knyttet, klassificerer styringen (H) i
overensstemmelse med den bestemte raekkefalge artiklerne (B) i grupper af det
samme antal artikler (B) som antallet af opsamlingsafgreningspartier og knytter
samme artikelgruppeidentificeringsinformation til hver artikel (B) i den samme
gruppe, hvor styringen (H) for artikler (B) med den samme artikelgruppeidentifice-
ringsinformation knytter raekkefglgeidentificeringsinformation, som angiver en ind-
stillet fordelingsraekkefalge, til hver artikel (B) i overensstemmelse med den be-
stemte raekkefolge, hvor den indstillede fordelingsraekkefolge er en raekkefolge af
de sidste opsamlingsafgreningspartier (V), hvortil artiklerne (B) leveres,

hvor styringen (H) ved fordeling og opsamling af en flerhed af artikler (B), som
omordnes, blandt og i en flerhed af de opstrams beliggende opsamlings-
afgreningspartier (U) styrer ordningsafsnittets (A) funktioner séledes, at artikler (B)
med samme artikelgruppeidentificeringsinformation leveres til samme opsam-

lingsafgreningsparti,
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hvor styringen (H) ved transport af en flerhed af artikler (B), som omordnes, fra en
flerhed af de opstroams beliggende opsamlingsafgreningspartier (U) til en flerhed
af de sidste opsamlingsafgreningspartier styrer ordningspartiets (A) funktioner
séledes, at artikler (B) i et opstrams beliggende opsamlingsafgreningsparti (U),
som rummer artikler (B), som er knyttet til tidligere positioner i den bestemte
reekkefalge, leveres til det sidste opsamlingsparti for artikler (B) i et hvilket som
helst andet opstreams beliggende opsamlingsafgreningsparti (U), som rummer
artikler (B), som er knyttet til senere positioner i den bestemte raekkefolge, séledes
at artikler (B) i et avre opsamlingsafgreningsparti leveres for artikler (B) i et hvilket
som helst andet gvre opsamlingsafgreningsparti, og saledes at i det sidste opsam-
lingsparti (70) fordeles artikler (B) blandt en flerhed af de sidste opsamlings-
afgreningspartier (V) baseret pa raekkefolgeidentificeringsinformationen.

5.  Artikellagringsanlaeg, omfattende artikelomordningsindretningen ifalge krav
1, som endvidere omfatter:

et lager (1) indrettet til at lagre en flerhed af artikler (B); en eller flere hente-
indretninger (C1), som hver iszer er indrettet til at hente artikler (B) fra lageret (1),
og et opstrems beliggende transportparti (C10) indrettet til at transportere artikler
(B) modtaget fra den ene eller de flere henteindretninger (C1) til modtagepartiet
(L1), mens en raekkefolge af partiklerne (B) modtaget af den ene eller de flere
henteindretninger (C1) opretholdes.

6. Artikellagringsanlaeg, omfattende artikelomordningsindretningen ifglge krav
2, som endvidere omfatter:

et lager (1) indrettet til at lagre en flerhed af artikler (B); en eller flere hente-
indretninger (C1), som hver iszer er indrettet til at hente artikler (B) fra lageret (1),
og et opstrams beliggende transportparti (C10) indrettet til at transportere artikler
(B) modtaget fra den ene eller de flere henteindretninger (C1) til modtagepartiet
(L1), mens en raekkefolge af partiklerne (B) modtaget af den ene eller de flere
henteindretninger (C1) opretholdes.
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7.  Artikellagringsanlaeg, omfattende artikelomordningsindretningen ifalge krav
3, som endvidere omfatter:

et lager (1) indrettet til at lagre en flerhed af artikler (B); en eller flere hente-
indretninger (C1), som hver isger er indrettet til at hente artikler (B) fra lageret (1),
og et opstrams beliggende transportparti (C10) indrettet til at transportere artikler
(B) modtaget fra den ene eller de flere henteindretninger (C1) til modtagepartiet
(L1), mens en raekkefolge af partiklerne (B) modtaget af den ene eller de flere
henteindretninger (C1) opretholdes.

8.  Artikellagringsanlaeg, omfattende artikelomordningsindretningen ifalge krav
4, som endvidere omfatter:

et lager (1) indrettet til at lagre en flerhed af artikler (B); en eller flere hente-
indretninger (C1), som hver iszer er indrettet til at hente artikler (B) fra lageret (1),
og et opstrems beliggende transportparti (C10) indrettet til at transportere artikler
(B) modtaget fra den ene eller de flere henteindretninger (C1) til modtagepartiet
(L1), mens en raekkefolge af partiklerne (B) modtaget af den ene eller de flere
henteindretninger (C1) opretholdes.
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Fig.4
Article code Specified order Sorting code
4500001123451 1 A-1
4500001123468 2 A-2
4500001123473 3 A-3
4500001123482 4 A-4
4500001123497 5 B-1
4500001123504 6 B-2
4500001123519 7 B-3
4500001234568 8 B-4
4500001234573 9 C-1
4500001234582 10 c-2
4500001234597 11 C-8
4500002000019 12 C-4
Fig.5
Actual taking-out order
1 B-2
2 A-4
3 c-4
4 A-2
5 C-1
6 B-1
7 c-2
8 A-3
9 B-2
10 B-4
11 A-1
12 B-3
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Fig.6
Article code Firszosaoerting Secor::%dseorting
4500001123451 A ”
4500001123468 2
4500001123473 A 3
4500001123482 A 4
4500001123497 B 1
4500001123504 B >
4500001123519 B 3
4500001234568 B 4
4500001234573 C 1
4500001234582 C 2
4500001234597 c 3
4500002000019 C 4

DK/EP 3272680 T3



DK/EP 3272680 T3

o€ e 0l A 09 1
| _ Y, _/ J |
! m v-v v-6 = _ \_ _ \
- 0l ] %) (YA (e
A | _ |
) el T Tl N yen el el ™l ™| \(nen
C _ _ |
m/.A - @: Num_®__ N-o@_ /A>VN> _ - 9__ = @: ?m@: m-m®_ /SVND
_ [ | | | |
IR RS o) mn - L [l T el o /ADV_,D
\ m@< __ ¥-a _ €-0 _ e-y __ ¢-0 _ I-g : -0 _ -V _ -0 __\vl< ‘ Z2-d __ _ _
0LO g

2614



