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[DESCRIPTION]

[TITLE OF INVENTION]
BUFFER DEVICE
[Technical Field]

[0001]

The present disclosure relates to a buffer device. Priority is claimed on
Japanese Patent Application No. 2017-083717, filed on April 20, 2017, the content of
which is incorporated herein by reference.

[Background Art]
[0002]

In a distribution facility, a buffer device may be provided, in which an article
container containing various articles is transported from a warehouse to a pick-up
transport unit, and the pick-up transport unit picks up the articles. In the buffer device,
the article container is transported from the warehouse to the pick-up transport unit using
a conveyor or the like. For example, Patent Document 1 discloses a sequential transport
system which sequentially transports articles from a warehouse to a transport destination
(pick-up position). The sequential transport system of Patent Document 1 uses a
transport movable vehicle to transport the articles to a transport destination in a transfer
order set in advance. Such techniques are als‘o disclosed in Patent Documents 2 to 4.
[Citation List]

[Patent Document]
[0003]

[Patent Document 1] Japanese Unexamined Patent Application, First

Publication No. 2015-048195

[Patent Document 2] Japanese Unexamined Patent Application, First
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Publication No. H08-217209

[Patent Document 3] Japanese Unexamined Patent Application, First
Publication No. H05-213413

[Patent Document 4] Japanese Unexamined Patent Application, First
Publication No. HO6-127639
[Summary of Invention]

[Technical Problem]
[0004]

However, due to speeding up of pick-up operation, supply of the article
container to the pick-up area by the buffer device may be delayed, which may cause
trouble in the pick-up operation. In a system which moves an article container using a
transport movable vehicle such as a conveyor, as in the sequential transport system
disclosed in Patent Document 1, speeding up of the transport to the pick-up position is
limited. Further, in the pick-up operation, it is inefficient to stock the article container
containing articles that are frequently taken out in the warehouse after the pick-up
operation is completed.

[0005]

The present disclosure is made, referring to the problems stated above, to
efficiently and quickly supply the article container to the pick-up area.
[Solution to Problem]

[0006]

The present disclosure employs, as first means solving for such problems, a
buffer device for temporarily storing an article container for containing articles to be
picked up, including: a placing unit on which the article container is placed and which is

configured to transport the placed article container in a direction away from a pick-up
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area; a supply unit which supplies the article container from the pick-up area to an end

area on a side of the placing unit close to the pick-up area; a movable carriage unit which
is configured to travel in a transport direction of the article container in the placing unit
and which allows the article container to be placed thereon; and a transfer device which
transfers the article container at least between the placing unit and the movable carriage
unit.

[0007]

As second means for solving the problems, in the first means, a plurality of the
placing units may be provided.
[0008]

As third solution for solving the problems, in the second means, the plurality of
placing units may be disposed in parallel with each other in a state where a traveling area
of the movable carriage unit is interposed between the plurality of the placing units.
[0009]

As fourth means for solving the problems, a collect device which collects the
article container from an end area on a side of the placing unit far from the pick-up area
may be provided.

[0010]

As fifth means for solving the problems, in any one of the first to fourth means,
a containing unit which contains a plurality of the article containers may be provided
separately from the placing unit.

[Advantageous Effects of Invention]
[0011]
According to the present disclosure, the article containers for which the pick-up

operation has been completed are arranged in a last-in-first-out manner with respect to a
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movable storage apparatus, and are gradually transported to a warchouse.  Accordingly,

the article containers frequently needed are always disposed in the vicinity of the pick-up
arca. Furthermore, the article container can be efficiently and quickly supplied to the
pick-up area by transporting the article container from the movable storage apparatus to
the pick-up area at a high speed by a moving device.

[Brief Description of Drawings]

[0012]

FIG. 1 is a schematic view showing a pick-up facility and an automatic
warehouse including a buffer device according to an embodiment of the present
disclosure.

FIG. 2 is a perspective view showing the buffer device according to the
embodiment of the present disclosure.

FIG. 3 is a flow chart showing operation of the buffer device according to the
embodiment of the present disclosure.

[Description of Embodiments]
[0013]

Hereinafter, an embodiment of a buffer device according to the present
disclosure will be described with reference to the drawings. In the following drawings,
a scale of each member is appropriately changed in order to adjust each member to a
recognizable size. FIG 1 is a schematic view showing a pick-up facility 1 and an
automatic warehouse 100 including a buffer device 10 of the present embodiment. FIG.
2 is a perspective view showing the buffer device 10 of the present embodiment.

[0014]
As shown in FIG. 1, the pick-up facility 1 is a facility that carries out a pick-up

operation of picking up an article from a pick-up case C (article container) received from
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the automatic warchouse 100. Further, the pick-up facility 1 includes two storage

conveyors 2 (placing unit), a movable shuttle 3, a pick-up transport unit 4, a pick-up
robot 5, a stock conveyor 6 (collect device), a control unit 7, and a cargo case transport
unit 8. Among the units constituting the pick-up facility 1, the buffer device 10
according to the present disclosure is composed of the storage conveyor 2, the movable
shuttle 3, the pick-up transport unit 4, the stock conveyor 6, and the control unit 7. A
plurality of articles are contained in the pick-up case C used in the pick-up facility 1 of
the present embodiment.

[0015]

The pick-up facility 1 includes, as the storage conveyors 2, a first storage
conveyor 2a which is connected to the automatic warehouse 100 at an upstream end and
connected to the stock conveyor 6 at a downstream end, and a second storage conveyor
2b which is connected to the stock conveyor 6 at a downstream end. The first storage
conveyor 2a and the second storage conveyor 2b are roller conveyors which are disposed
in parallel with each other in a state where a traveling path (traveling area) of the
movable shuttle 3 are interposed between the first storage conveyor 2a and the second
storage conveyor 2b and which move in one direction only. Moreover, the first storage
conveyor 2a and the second storage conveyor 2b transport the pick-up cases C, for which
the pick-up operation has been completed, toward the automatic warehouse 100 via the
stock conveyor 6. Furthermore, the first storage conveyor 2a and the second storage
conveyor 2b move the pick-up cases C one by one toward a side of the stock conveyor 6
(a direction separating from the pick-up area). Additionally, the first storage conveyor
2a and the second storage conveyor 2b can alternately transport the pick-up cases C
toward the stock conveyor 6 each time the pick-up operation is completed.

[0016]
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The movable shuttle 3 is a moving device including a carriage 3a (movable

carriage unit) on which the pick-up case C is placed and which is movable, an arm 3b
(transfer device) which holds the pick-up case C from both sides on a longitudinal
direction of the pick-up case C, and a drive mechanism (not shown). Further, the
movable shuttle 3 is disposed between the first storage conveyor 2a and the second
storage conveyor 2b, and can travel along a transport direction of the first storage
conveyor 2a and the second storage conveyor 2b, thereby moving the storage conveyors
2 and the pick-up transport unit 4. Such a movable shuttle 3 is a device for transporting
the pick-up case C based on an instruction from the control unit 7, which transports the
pick-up case C by placing the pick-up case C gripped by the arm 3b on the carriage 3a
and moving the carriage 3a on which the pick-up case C is placed.

[0017]

The pick-up transport unit 4 includes a delivery conveyor 4a connected to the
automatic warehouse 100, a pick-up area 4b where the pick-up operation is carried out,
and a connection conveyor 4¢ (supply unit) connected to the pick-up area 4b and the first
storage conveyor 2a. The delivery conveyor 4a is a roller conveyor which transports the
pick-up case C delivered from the automatic warehouse 100 to the pick-up area 4b.
Further, a direction change device (not shown) is provided at the delivery conveyor 4a,
and the pick-up case C placed on the delivery conveyor 4a can be transferred to the
pick-up area 4b. The pick-up area 4b is a holder having a space where the pick-up robot
5 carries out the pick-up operation, and has a driving device for transferring the pick-up
case C onto the connection conveyor 4c. The connection conveyor 4c is a conveyer
which is connected to the end of the first storage conveyor 2a and transports the pick-up
case C for which the pick-up operation has been completed to the first storage conveyor

2a. The pick-up transport unit 4 moves the pick-up case C based on the instruction from
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[0018]

As shown in FIG. 2, the pick-up robot 5 is a robot which has an arm unit 5a for
holding and moving the article in the pick-up case C, and a support 5b for supporting the
arm unit 5a. The pick-up robot 5 is a robot that carries out the pick-up operation to
contain the articles contained in the pick-up case C in a cargo case S shown in FIG. 1
based on an instruction from the control unit 7.

[0019]

The stock conveyor 6 is a conveyer which is connected to the downstream ends
of the first storage conveyor 2a and the second storage conveyor 2b and is connected to a
stock port of the automatic warehouse 100. The stock conveyor 6 moves at a high
speed compared to those of the first storage conveyor 2a and the second storage conveyor
2b, and transports the pick-up cases C collected from the first storage conveyor 2a and
the second storage conveyor 2b to the automatic warchouse 100.

[0020]

The control unit 7 is a control device that stores a pick-up operation schedule
and controls the storage conveyors 2, the movable shuttle 3, the delivery conveyor 4a, the
pick-up robot 5 and the stock conveyor 6 based on the schedule. The cargo case
transport unit 8 is a device for transporting the cargo case S, and is provided opposite to
the pick-up transport unit 4 with the pick-up robot 5 interposed therebetween.

[0021]

The pick-up facility 1 of the present embodiment is a facility for containing the
articles contained in the pick-up cases C in the cargo case S shown in FIG. 1, based on a
plan of the pick-up operation. The cargo case S is transported to the pick-up robot 5 by

the cargo case transport unit 8.
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[0022]

An operation of the pick-up facility 1 of the present embodiment will be
described with reference to FIG. 3. FIG. 3 is a flow chart showing the operation of the
pick-up facility 1 of the present embodiment. In a state where the pick-up cases C
required for the pick-up operation are not stored in the storage conveyors 2, the pick-up
case C containing the articles to be picked up is transported from the automatic
warehouse 100 to the pick-up transport unit 4 of the pick-up facility 1 based on the
schedule stored in advance in a control device of the automatic warchouse 100 (step S1).
[0023]

Next, the control unit 7 of the pick-up facility 1 controls the pick-up robot 5 to
carry out the pick-up operation of transferring the articles from the pick-up case C to the
cargo case S in the pick-up area 4b (step S2). The pick-up case C for which the pick-up
operation of transferring the articles to the cargo case S has been completed is moved to
the first storage conveyor 2a via the connection conveyor 4c (step S3). The first storage
conveyor 2a and the second storage conveyor 2b are always moved toward the stock
conveyor 6 by one pick-up case C. Therefore, the pick-up case C moved to the first
storage conveyor 2a is gradually moved toward the stock conveyor 6 in the first storage
conveyor 2a.

[0024]

In a case where the pick-up case C disposed on the first storage conveyor 2a or
the second storage conveyor 2b is needed again in the pick-up operation, the control unit
7 uses the movable shuttle 3 to move the target pick-up case C to the pick-up area 4b via
the delivery conveyor 4a from the first storage conveyor 2a or the second storage
conveyor 2b (step S4).

[0025]
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The pick-up case C for which the pick-up operation of transferring the articles to

the cargo case S has been completed is moved again to the storage conveyors 2 via the
connection conveyor 4c.  In a case where the pick-up cases C are already disposed on
the first storage conveyor 2a, as shown in FIG. 1, the pick-up cases C are alternately
sorted and disposed to the first storage conveyor 2a and the second storage conveyor 2b
(step S5). Additionally, in a case where the pick-up case C is required to be disposed on
the second storage conveyor 2b, the pick-up case C is disposed at the upstream end of the
second storage conveyor 2b by the movable shuitle 3. At this time, of the first storage
conveyor 2a and the second storage conveyor 2b, the storage conveyor 2 in which the
pick-up case C is newly disposed, moves the pick-up case C already placed thereon to the
side of the stock conveyor 6 by one pick-up case. Therefore, a space in which one
pick-up case C is placed is formed at the end (upstream end) on a side of the pick-up
transport unit 4.

[0026]

When the pick-up case C disposed on the storage conveyor 2 is moved to the
end on the side of the stock conveyor 6, the pick-up case C is transported from the stock
conveyor 6 to the automatic warehouse 100 (step S6). The pick-up case C is stocked
again in the automatic warehouse 100 (step S7). The pick-up facility 1 repeatedly
carries out steps S1 to S7 when carrying out the pick-up operation of transferring the
articles to a plurality of the cargo cases S.

[0027]

According to the present embodiment, the pick-up cases C for which the pick-up
operation has been completed are arranged on the storage conveyors 2 in a
last-in-first-out manner, and transported at a low speed toward the automatic warehouse

100. Consequently, the pick-up cases C frequently needed are always disposed in the
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vicinity of the pick-up area. Further, by transporting the pick-up cases C from the

storage conveyors 2 to the pick-up transport unit 4 at high speed by the movable shuttle 3,
the pick-up cases C can be efficiently and quickly supplied to the pick-up transport unit
4,

[0028]

Further, according to the present embodiment, the pick-up facility 1 includes the
first storage conveyor 2a and the second storage conveyor 2b as the storage conveyors 2.
Consequently, the pick-up cases C can be stored in two storage conveyors. Therefore,
compared with a case where only one storage conveyor 2 is provided, the containing
capacity of the pick-up cases C of the storage conveyors 2 is improved, and the pick-up
cases C can be efficiently stored.

[0029]

Further, according to the present embodiment, the movable shuttles 3 are
disposed with the first storage conveyor 2a and the second storage conveyor 2b
interposed therebetween. Consequently, the movable shuttle 3 is close to both the first
storage conveyor 2a and the second storage conveyor 2b, and a moving distance between
the first storage conveyor 2a and the second storage conveyor 2b can be shortened.
Therefore, the pick-up cases C can be supplied to the pick-up transport unit 4 more
quickly.

[0030]

Further, according to the present embodiment, the pick-up facility 1 includes the
stock conveyor 6 connected to the first storage conveyor 2a and the second storage
conveyor 2b, and the stock conveyor 6 can stock the pick-up cases C transported to the
ends of the first storage conveyor 2a and the second storage conveyor 2b into the

automatic warehouse 100 at a high speed. Consequently, the pick-up cases C can be
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quickly stocked in the automatic warchouse 100.

[0031]

Further, according to the present embodiment, the pick-up cases C for which the
pick-up operation has been completed are distributed to the first storage conveyor 2a and
the second storage conveyor 2b to be disposed alternately. Consequently, in both the
first storage conveyor 2a and the second storage conveyor 2b, a pick-up case for which
the pick-up operation was completed most recently can be disposed at the end on the side
of the pick-up transport unit 4.

[0032]

The suitable embodiment of the present disclosure have been described with
reference to the drawings, but the present disclosure is not limited to the embodiments
stated above. The shapes, combinations, and the like of the constituent members shown
in the embodiment stated above are merely examples, and various changes can be made
based on design requirements and the like without departing from the spirit of the present
disclosure.

[0033]

Although a configuration in which two storage conveyors 2 are provided is
employed in the preferred embodiment, the present disclosure is not limited thereto. It
is also possible to employ a configuration in which one storage conveyor 2 is provided,
and it is also possible to employ a configuration in which three or more storage
conveyors 2 are provided.

[0034]

Further, in the embodiment, although a configuration in which the pick-up cases

C are sorted and disposed to the first storage conveyor 2a and second storage conveyor

2b by means of the movable shuttle 3 is employed, the present disclosure is not limited
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thereto. For example, it is possible to employ a configuration in which the pick-up

cases C are sorted and disposed to the first storage conveyor 2a and second storage
conveyor 2b by means of a conveyor, a crane or the like, provided between the first
storage conveyor 2a and the second storage conveyor 2b.

[0035]

Moreover, for example, it is possible to employ a configuration in which, in a
case where the articles contained in the pick-up case C is refrigerated products or frozen
products, the control unit 7 acquires a time from the delivery from the antomatic
warchouse 100 for each pick-up case C, and in a case where a predetermined time has
elapsed since the pick-up case C is delivered, the pick-up case C is forcibly moved to the
stock conveyor 6 by the movable shuttle 3. Consequently, undesired temperature rise of
the articles contained in the pick-up case C can be suppressed.

[0036]

Additionally, it is possible to employ a configuration in which the buffer device
10 further includes a containing unit connecting to a downstream side of the stock
conveyor 6 and capable of containing multiple (a plurality of the) pick-up cases C, as a
separate unit from the storage conveyors 2. The pick-up cases C for which the pick-up
operation has been completed are temporarily stored in the containing unit via the storage
conveyor 2 and the stock conveyor 6. The movable shuttle 3 takes out the pick-up cases
C from the containing unit to the pick-up transport unit 4 based on, for example, the
instruction from the control unit 7. In this case, the buffer device 10 can contain a
plurality of the pick-up cases C. Further, the containing unit may be connected to the
automatic warehouse 100, and may temporarily contain the pick-up cases C delivered
from the automatic warehouse 100.

[0037]
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Moreover, in the embodiment, although a configuration in which the buffer

device 10 is provided in the pick-up facility 1 for carrying out the pick-up operation by
means of the robot 5 is employed, the present disclosure is not limited thereto. For
example, it is also possible to employ a configuration in which the buffer device 10 is
provided in the pick-up facility for carrying out manual pick-up operation.

[Industrial Applicability]

[0038]

According to the present disclosure, the article containers for which the pick-up
operation has been completed are arranged in a last-in-first-out manner with respect to a
movable storage apparatus, and are gradually transported to a warehouse. Accordingly,
the article containers frequently needed are always disposed in the vicinity of the pick-up
area. Furthermore, the article container can be efficiently and quickly supplied to the
pick-up area by transporting the article container from the movable storage apparatus to
the pick-up area at a high speed by a moving device.

[Reference Signs List]
[0039]

1: pick-up facility

2: storage conveyor (placing unit)

2a: first storage conveyor (placing unit)

2b: second storage conveyor (placing unit)

3: movable shuttle

3a: carriage unit (movable carriage unit)

3b: arm (transfer device)

4: pick-up transport unit

4a: delivery conveyor
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4b: pick-up area

4¢: connection conveyor (supply unit)
5: pick-up robot

5a: arm unit

5b: support

6: stock conveyor

7: control unit

8: cargo case transport unit

10: buffer device

100: automatic warehouse

C: pick-up case (article container)
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[CLAIMS]

[Claim 1] A buffer device for temporarily storing an article container for containing an
article to be picked up, comprising:

a placing unit on which the article container is placed and which is configured to
transport the placed article container in a direction away from a pick-up area;

a supply unit which supplies the article container from the pick-up area to an end
area on a side of the placing unit close to the pick-up area;

a movable carriage unit which is configured to travel in a transport direction of
the article container in the placing unit and which allows the article container to be
placed thereon; and

a transfer device which transfers the article container at least between the
placing unit and the movable carriage unit.

[Claim 2] The buffer device according to claim 1, wherein a plurality of the placing
units are provided.

[Claim 3] The buffer device according to claim 2, wherein the plurality of placing units
are disposed in parallel with each other in a state where a traveling area of the movable
carriage unit is interposed between the plurality of the placing units.

[Claim 4] The buffer device according to any one of claims 1 to 3, further comprising:

a collect device which collects the article container from an end area on a side of
the placing unit far from the pick-up area.

[Claim 5] The buffer device according to any one of claims 1 to 4, further comprising:

a containing unit which contains a plurality of the article containers and is

provided separately from the placing unit.



