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DESCRIPTION

TITLE
WORK UNIT REPLACEMENT SYSTEM AND WORK UNIT REPLACEMENT STATION

FIELD
[0001]
The present invention relates to an operation unit exchange system and an operation unit
exchange station. In particular, the present invention relates to an operation unit exchange system
and operation unit exchange station for exchanging an operation unit installed on an automatic

guided vehicle (AGV) with another operation unit.

BACKGROUND
[0002]

Automatic guided vehicles, which are used in factories for transporting components, are
expected to be used in other industries except for manufacturing field as a result of the
development of Al and machine learning (Japanese Unexamined Patent Publication (Kokai) No.
09-036198).

[0003]

In other industries, such as hospitals, automatic guided vehicles are highly desired because

they can solve the problem of labor shortages, present no hygiene problems, and can be operated

for long periods of time.

[CITATION LIST]

[PATENT LITERATURE)]

[0004]

[PTL 1] Japanese Unexamined Patent Publication (Kokai) No. 09-036198

SUMMARY
[TECHNICAL PROBLEM]
[0005]

Conventionally, automatic guided vehicles are integrally constructed with a single-function
operation unit. However, other industries require automatic guided vehicles so as to perform a
plurality of different tasks. For example, in a hospital, different tasks during the day and at night
may be required for an automatic guided vehicle.

[0006]
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The purchaser of an automatic guided vehicle cannot usually change the function of the
automatic guided vehicle. Thus, when requesting a plurality of tasks for an automatic guided
vehicle, it is necessary to prepare a plurality of automatic guided vehicles each of which has a
operation unit suitable for each task. However, it is difficult to purchase the plurality of expensive
automatic guided vehicles, and space is required to store the plurality of automatic guided vehicles.
[0007]

Alternatively, the purchaser can request the manufacturer to exchange an operation unit
suitable for a certain job with another operation unit suitable for another job. In this case,
complicated procedures are required, and it is difficult to quickly exchange the operation unit for
another operation unit.

[0008]
Thus, an operation unit exchange system and an operation unit exchange station which can

easily and quickly exchange the operation units of an automatic guided vehicle are desired.

[SOLUTION TO PROBLEM]
[0009]

According to a first aspect of the present disclosure, there is provided an operation unit
exchange system, comprising an automatic guided vehicle, and an operation unit exchange station,
wherein the operation unit exchange station comprises a first operation unit affixation part to which
a first operation unit is affixed, a second operation unit affixation part to which a second operation
unit is affixed, a first support portion which partially supports the first operation unit affixation
part, a second support portion which partially supports the second operation unit affixation part,
and a support part which supports the first support portion and the second support portion so as to
be capable of individually raising and lowering them, a slit is formed in each of the first support
portion and the second support portion, widths of the slits are less than widths of the first operation
unit affixation part and the second operation unit affixation part, the widths of the slits are greater
than a width of the automatic guided vehicle, and a lower surface position of the support part is

higher than a top part of the automatic guide vehicle.

[ADVANTAGEOUS EFFECTS OF INVENTION]
[0010]

In the first aspect, in a state in which the automatic guided vehicle is below the support part,
while lowering one of the support portions, one operation unit affixation part is placed on a top
part of the automatic guided vehicle. While raising one support portion, one operation unit
affixation part engages with the one support portion and rises together therewith. By such an

operation, the operation units of the automatic guided vehicle can easily and quickly be exchanged.
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[0011]
The object, characteristics, and advantages of the present invention will be further clarified by

means of the following descriptions of the embodiments in association with the attached drawings.

BRIEF DESCRIPTION OF DRAWINGS

[0012]

FIG. 1 is a perspective view of an operation unit exchange system based on a first embodiment.

FIG. 2 is a flowchart detailing the operation of the operation unit exchange system shown in
FIG. 1.

FIG. 3 is a flowchart detailing an exchange operation of operation units.

FIG. 4A is a first view detailing the exchange operation of FIG. 3.

FIG. 4B is a second view detailing the exchange operation of FIG. 3.

FIG. 4C is a third view detailing the exchange operation of FIG. 3.

FIG. 4D is a fourth view detailing the exchange operation of FIG. 3.

FIG. 4E is a fifth view detailing the exchange operation of FIG. 3.

FIG. 4F is a sixth view detailing the exchange operation of FIG. 3.

FIG. 5 is a perspective view of an operation unit exchange system based on a second
embodiment.

FIG. 6 is a flowchart detailing other operations of the operation unit exchange system.

FIG. 7 is a flowchart detailing an exchange operation of automatic guided vehicles.

FIG. 8A is a first view detailing the exchange operation of FIG. 7.

FIG. 8B is a second view detailing the exchange operation of FIG. 7.

FIG. 8C is a third view detailing the exchange operation of FIG. 7.

FIG. 8D is a fourth view detailing the exchange operation of FIG. 7.

FIG. 8E is a fifth view detailing the exchange operation of FIG. 7.

FIG. 8F is a sixth view detailing the exchange operation of FIG. 7.

DESCRIPTION OF EMBODIMENTS
[0013]

The embodiments of the present invention will be described below with reference to the
attached drawings. In the drawings, corresponding constituent elements have been assigned
common reference signs.

FIG. 1 is a perspective view of an operation unit exchange system based on a first embodiment.
As shown in FIG. 1, an operation unit exchange system 1 mainly comprises an automatic guided
vehicle (AGV) 5, and an operation unit exchange station 19 for exchanging operation units Al,
A2.
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[0014]

The operation unit A1 and the operation unit A2 are preferably devices having different
functions. In the embodiment shown in FIG. 1, the operation unit A1 is a collaborative robot which
cooperates with a human to perform a predetermined work, and the operation unit A2 is an
ultraviolet irradiation device which emits ultraviolet rays for the purpose of sterilization.

[0015]

The operation units Al, A2 are not limited to the illustrated forms. For example, when the
operation unit exchange system 1 is used in a hospital, the operation units Al, A2 may be a
collection box for collecting used clothing, such as lab coats, unmanned vending machines which
sell beverages, confectionery, and daily necessities, storage boxes for storing medicine or surgical
tools, or a display comprising a touch panel or buttons for performing predetermined reception
work or conversations with a doctor. As a matter of course, operation units A1, A2 having other
functions can be used when the operation unit exchange system 1 is used in another location, for
example, in a shopping center.

[0016]

The lower surfaces of the operation units A1, A2 are affixed to a first operation unit affixation
part 31 and a second operation unit affixation part 32, respectively, which are, for example, metal
plates. Alternatively, the lower surfaces of the operation units A1, A2 may be directly used as the
first operation unit affixation part 31 and the second operation unit affixation part 32 when the
dimensions which are described later are satisfied. The top part of the automatic guided vehicle 5
has a locking mechanism (not illustrated) for each of the first operation unit affixation part 31 and
the second operation unit affixation part 32. One of the first operation unit affixation part 31 and
the second operation unit affixation part 32 is fastened to the automatic guided vehicle 5 by means
of the locking mechanism. The locking mechanism may be, for example, a vacuum suction jig.
Alternatively, when the first operation unit affixation part 31 and the second operation unit
affixation part 32 are metal plates, the locking mechanism may be an electromagnet.

[0017]

The automatic guided vehicle 5 is a known guided vehicle controlled by a computer provided
therein. The transport route of the automatic guided vehicle 5 may be pre-stored in the memory of
the computer, or may be manually input/changed via a control panel 5a provided in the automatic
guided vehicle 5. The automatic guided vehicle 5 comprises a collision avoidance device, by
means of which the computer of the automatic guided vehicle 5 may determine the transport route
via learning.

[0018]
The operation unit exchange station 19 comprises a support part 10 which supports a first

support portion 21 and a second support portion 22 so as to be capable of individually raising and
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lowering them. The support part 10 is a frame-like shelf board with a plurality of leg parts 18. The
height of the leg part 18 is set so as to be greater than the height of the automatic guided vehicle
5. The distance between two adjacent leg parts 18 is great enough for the automatic guided vehicle
5 to travel therebetween. Thus, the automatic guided vehicle 5 can freely travel below the support
part 10 without colliding with the leg parts 18.

[0019]

The first support portion 21 and the second support portion 22 are arranged side-by-side at
locations corresponding to the top plate of the support part 10. The first support portion 21 and the
second support portion 22 can engage the first operation unit affixation part 31 and the second
operation unit affixation part 32, respectively.

[0020]

Furthermore, as shown in FIG. 4A, which will be described later, the first support portion 21
and the second support portion 22 are connected to a first elevator 41 and a second elevator 42,
respectively. Since the first elevator 41 and the second elevator 42 are publicly known, descriptions
thereof have been omitted. Specifically, the first support portion 21 and the second support portion
22 are supported by the support part 10 so as to be liftable between a predetermined raised position
and a predetermined lowered position. FIG. 1 shows the first support portion 21 and the second
support portion 22 positioned in the predetermined raised position. The predetermined lowered
position is the position between the predetermined raised position and the floor.

[0021]

As can be understood from FIG. 1, slits 21a and 22a are formed in the first support portion 21
and the second support portion 22 on the front side of the support part 10. The respective widths
of the slits 21a, 22a in the side-by-side direction of the first support portion 21 and the second
support portion 22 are less than the widths of the first operation unit affixation part 31 and the
second operation unit affixation part 32. Thus, as shown in FIG. 1, the first operation unit affixation
part 31 and the second operation unit affixation part 32 are placed on the first support portion 21
and the second support portion 22, respectively, so that the first operation unit affixation part 31
and the second operation unit affixation part 32 do not fall from the slits 21a and 22a. In other
words, the first support portion 21 and the second support portion 22 partially support the first
operation unit affixation part 31 and the second operation unit affixation part 32, respectively.
[0022]

Further, the width of each of the slits 21a, 22a in the side-by-side direction of the first support
portion 21 and the second support portion 22 is greater than the width of the top part of the
automatic guided vehicle 5. Thus, when the first support portion 21 or the second support portion
22 is lowered by the first elevator 41 or the second elevator 42, the entire top part of the automatic

guided vehicle 5 is brought into contact with the first operation unit affixation part 31 or the second
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operation unit affixation part 32.
[0023]

FIG. 2 is a flowchart detailing the operation of the operation unit exchange system shown in
FIG. 1. The contents of FIG. 2 and the route of the automatic guided vehicle 5 are stored in the
memory of the computer provided in the automatic guided vehicle 5. The automatic guided vehicle
5 is at an initial position corresponding to the position below the first support portion 21 before
step S1 of FIG. 2 begins.

[0024]

First, in step S1, it is determined whether or not the operation unit Al is attached to the top
part of the automatic guided vehicle 5 via the first operation unit affixation part 31, and when it is
not attached, the operation unit A1 is attached to the top part of the automatic guided vehicle 5 in
step S2. If it is determined that the operation unit A2 is attached to the top part of the automatic
guided vehicle 5, the operation unit A2 is exchanged with the operation unit Al in step S2. The
exchange/installation of the operation units will be described later.

[0025]

Then,, in step S3, it is determined whether or not the current time is a first predetermined time.
When the current time is the first predetermined time, the process proceeds to step S4, where the
automatic guided vehicle 5, in a state in which the operation unit Al is attached thereto, departs
from the support part 10 and travels along a predetermined first route. For example, when the
operation unit Al is a collaborative robot, the automatic guided vehicle 5 travels to a
predetermined location where the collaborative robot is activated and performs a predetermined
task in cooperation with a worker.

[0026]

Then, in step S5, it is determined whether or not the current time is a second predetermined
time after the first predetermined time. When the current time is the second predetermined time,
the process proceeds to step S6, where the automatic guided vehicle 5 returns to the operation unit
exchange station 19. In step S7, the operation unit A1 attached to the automatic guided vehicle 5
is exchanged with the other operation unit A2, as will be described later.

[0027]

Then, in step S8 it is determined whether the current time is a third predetermined time after
the second predetermined time. When the current time is the third predetermined time, the process
proceeds to step S9, where the automatic guided vehicle 5, in a state in which the second operation
unit A2 is attached thereto, departs from the support part 10 and travels along a predetermined
second route. For example, when the operation unit A2 is an ultraviolet irradiation device, the
automatic guided vehicle 5 travels along the second route to another predetermined location where

the ultraviolet irradiation device is activated to irradiate ultraviolet rays. Alternatively, the
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ultraviolet irradiation device may be activated when the automatic guided vehicle 5 departs from
the support part 10. Furthermore, the second route may be the same as the first route.
[0028]

Then, in step S10, it is determined whether or not the current time is a fourth predetermined
time after the third predetermined time. When the current time is the fourth predetermined time,
the process proceeds to step S11, where the automatic guided vehicle 5 returns to the operation
unit exchange station 19. Thereafter, returning to step S2, the operation unit A2 attached to the
automatic guided vehicle 5 is exchanged with the operation unit A1, as will be described later.
[0029]

In this manner, in the present disclosure, the operation unit to be attached to the automatic
guided vehicle 5 is automatically and periodically exchanged between the operation unit Al and
the operation unit A2. Thus, for example, during the daytime, a collaborative robot (operation unit
Al) is attached to the automatic guided vehicle 5 and performs a predetermined work together
with the worker, and at night, when the worker exits, an ultraviolet irradiation device (operation
unit A2) can be attached to the automatic guided vehicle 5 to carry out disinfection operations.
[0030]

Furthermore, the operation unit exchange station 19 may include a charging unit (not
illustrated) for the purpose of operating the automatic guided vehicle 5 for long periods of time.
The charging unit is automatically used when the automatic guided vehicle 5 returns to the
operation unit exchange station 19 to charge the battery (not illustrated) of the automatic guided
vehicle 5. Alternatively, the automatic guided vehicle 5 may return to the operation unit exchange
station 19 only for the purpose of charging the battery.

[0031]

FIG. 3 is a flowchart specifically detailing the exchange operation of the operation unit shown
in step S7 of FIG. 2. FIGS. 4A to 4F are views detailing the exchange operation of FIG. 3. The
exchange operation for exchanging operation units will be specifically described below with
reference to FIGS. 3 to 4F.

[0032]

As shown in FIG. 4A, in step S21, the first elevator 41 is activated to preliminarily lower the
first support portion 21 from the raised position to a predetermined lowered position. Then, in step
S22, the automatic guided vehicle 5 to which the operation unit Al is attached returns to the
operation unit exchange station 19 (corresponding to step S6 of FIG. 2).

[0033]

As described above, the slit 21a is formed in the first support portion 21. Thus, as can be

understood from FIG. 4B, the automatic guided vehicle 5 passes through the entrance of the slit

21a located on the front side of the operation unit exchange station 19 and moves to the back side
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of the slit 21a. This causes the automatic guided vehicle 5 to move to a position corresponding to
the first support portion 21.
[0034]

Then, in step S23, the lock between the first operation unit affixation part 31 and the automatic
guided vehicle 5 is released. In step S24, the first support portion 21 is raised from the lowered
position to the raised position. As described above, the width of the slit 21a of the first support
portion 21 is less than the width of the first operation unit affixation part 31 but greater than the
width of the top part of the automatic guided vehicle 5. Thus, if the first support portion 21 engages
with the first operation unit affixation part 31 while the first support portion 21 is raised, the first
operation unit affixation part 31 detaches from the automatic guided vehicle 5 and is raised
together with the first support portion 21 to the raised position (refer to FIG. 4C).

[0035]

Then, in step S25, the automatic guided vehicle 5 moves from below the first support portion
21 to below the second support portion 22 (refer to FIG. 4D). It is preferable that the automatic
guided vehicle 5 simply move in the side-by-side direction of the first support portion 21 and the
second support portion 22. Alternatively, the automatic guided vehicle 5 may exit the operation
unit exchange station 19 once and enter from the outside to a position corresponding to the second
support portion 22.

[0036]

In step S26, the second support portion 22 supporting the second operation unit affixation part
32 is lowered to the predetermined lowered position. As described above, the width of the slit 22a
of the second support portion 22 is greater than the width of the automatic guided vehicle 5 and
less than the width of the second operation unit affixation part 32. Thus, if the top part of the
automatic guided vehicle 5 engages with the second operation unit affixation part 32 while the
second support portion 22 is being lowered, the second operation unit affixation part 32 is pushed
by the top part of the automatic guided vehicle 5 and separates from the second support portion
22. As aresult, only the second support portion 22 is lowered to the lowered position (refer to FIG.
4E).

[0037]

Finally, in step S27, the locking mechanism engages the second operation unit affixation part
32 and the automatic guided vehicle 5. As a result, the automatic guided vehicle 5 can travel along
the second route (refer to FIG. 4F).

[0038]

It will be understood that the exchange from the second operation unit A2 to the first operation

unit A1 is substantially identical. Furthermore, the attachment operation of the first operation unit

in step S2 in FIG. 2 generally corresponds to steps S25 to S27 of FIG. 3.
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[0039]

Thus, in the present disclosure, the exchange of operation units Al and A2 can be
automatically performed. Specifically, in the present disclosure, it is not necessary to request the
manufacturer to exchange the operation units provided in the automatic guided vehicle 5, whereby
easy and quick exchange is possible. Furthermore, since there is no need to prepare a plurality of
automatic guided vehicles 5 with separate operation units, budgets can be kept low, and the need
to secure a space for storing a plurality of automatic guided vehicles 5 can be eliminated.

[0040]

FIG. 5 is a perspective view of the operation unit exchange system based on a second
embodiment. The support part 10 of the operation unit exchange station 19’ shown in FIG. 5
supports three or more, for example, five support portions 21 to 25 so as to be capable of
individually raising and lowering them. These support portions 21 to 25 support operation unit
affixation parts 31 to 35, respectively.

[0041]

In FIG. 5, the operation unit Al, as a collaborative robot, is affixed to the operation unit
affixation part 31, and the operation unit A2, as an ultraviolet irradiation device, is affixed to the
second operation unit affixation part 32. Another collaborative robot, as operation unit AS, is
affixed to the operation unit affixation part 35. Though not illustrated in the drawings, one of the
operation units described above is affixed to each of operation unit affixation parts 33, 34.

[0042]

In such a configuration, the operation unit A1 attached to the automatic guided vehicle 5 can
be exchanged with an operation unit different from the operation unit A2, for example, the
operation unit A3. It should be understood that the exchange of operation units is the same as
described using FIG. 3. In FIG. 5, exchange between many types of operation units is possible. As
a result, it can be understood that the expandability of the operation unit exchange system 1’ of
FIG. 5 can be enhanced.

[0043]

Another automatic guided vehicle 5° is shown in FIG. 5. A plurality of automatic guided
vehicles 5, 5” may use a common operation unit exchange station 19’ in this manner. In this case,
it is not necessary to prepare a separate operation unit exchange station 19’ for each automatic
guided vehicle 5, 5°, whereby low cost can be achieved.

[0044]

In FIG. 5, three or more support portions 21 to 25 are arranged in a row. However, in an
unillustrated embodiment, these support portions may be arranged in a plurality of rows.
Alternatively, a plurality of support portions may be arranged in a ring, and such cases remain

within the scope of the present disclosure.
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[0045]

The operation unit exchange system 1 can also perform other operations different from those
described above, such as an operation in which a single operation unit A1l is exchanged between a
plurality of automatic guided vehicles. Below, the automatic guided vehicle 5 will be referred to
as a first automatic guided vehicle SA, and the other automatic guided vehicle 5 will be referred
to as a second automatic guided vehicle 5B. FIG. 6 is a flowchart detailing another operation of
the operation unit exchange system. The contents of FIG. 6 and the routes of the automatic guided
vehicles SA, 5B are stored in the memories of the computers provided in the automatic guided
vehicles 5A, 5B. The first automatic guided vehicle SA and the second automatic guided vehicle
5B are of the same type, and are preferably the same as the automatic guided vehicles 5 and 5A.
[0046]

In step S31 of FIG. 6, the operation unit Al attached to the first automatic guided vehicle SA
is activated, and the first automatic guided vehicle 5A travels along a predetermined route. At this
time, the charge amount of the rechargeable battery of the first automatic guided vehicle 5A is
greater than or equal to a first predetermined value. For example, if the operation unit Al is an
ultraviolet irradiation device, the first automatic guided vehicle 5A travels while emitting
ultraviolet rays from the ultraviolet irradiation device.

[0047]

Then, in step S32, the charge amount of the rechargeable battery of the first automatic guided
vehicle SA is detected. If the charge amount is less than a second predetermined value, it is
determined that the charge amount is insufficient, and the first automatic guided vehicle 5SA returns
to the operation unit exchange station 19 (steps S33 and S34).

[0048]

In step S35, the operation unit A1l is removed from the first automatic guided vehicle SA. The
operation of removing the operation unit Al from the first automatic guided vehicle SA will be
described later. The rechargeable battery of the first automatic guided vehicle SA is then charged
until the charge amount of the rechargeable battery becomes equal to or greater than the first
predetermined value (steps S37 and S38). Note that the first predetermined value as a charge
amount is greater than the second predetermined value described above.

[0049]

The operation unit A1 removed from the first automatic guided vehicle 5A is attached to the
second automatic guided vehicle 5B in step S43. The charge amount of the rechargeable battery
of the second automatic guided vehicle 5B is equal to or greater than the first predetermined value
at the time of step S43 and is sufficiently charged. The attachment of the operation unit A1 to the
second automatic guided vehicle 5B will be described later.

[0050]

10
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Then, in step S44, the operation unit Al, for example, the ultraviolet irradiation device, is
activated, and the second automatic guided vehicle 5B travels along a predetermined route. The
predetermined route of the second automatic guided vehicle 5B may be different from the
predetermined route of the first automatic guided vehicle SA.

[0051]

Then, in step S45, the charge amount of the rechargeable battery of the second automatic
guided vehicle 5B is detected. If the charge amount is less than the second predetermined value, it
is determined that the charge amount is insufficient, and the second automatic guided vehicle 5B
returns to the operation unit exchange station 19 (steps S46 and S47).

[0052]

In step S48, the operation unit Al is removed from the second automatic guided vehicle 5B.
The operation unit A1l removed from the second automatic guided vehicle 5B is attached to the
first automatic guided vehicle 5A in step S38. The rechargeable battery of the first automatic
guided vehicle SA at this time has already been charged to the first predetermined value or more.
The operation of removing and attaching the operation unit A1 will be described later. The
rechargeable battery of the second automatic guided vehicle 5B is then charged until the charge
amount of the rechargeable battery becomes equal to or greater than the first predetermined value
(steps S41 and S42).

[0053]

FIG. 7 is a flowchart specifically detailing the exchange operation of an automatic guided
vehicle. 8A to 8F are diagrams for explaining the exchange operation of FIG. 7. The exchange
operation for exchanging between automatic guided vehicles will be specifically described below
with reference to FIGS. 7 to 8F. Note that in this example, a single operation unit Al and its
associated members, such as the first operation unit affixation part 31, the first support portion 21,
etc., are used, and the second support portion 22 is not used. For the sake of clarity, the first elevator
41 and the second elevator 42 mentioned above are not illustrated in FIGS. 8A to 8F. Further,
duplicate explanation of matters which have already been described with reference to FIG. 3 may
be partially omitted.

[0054]

As shown in FIG. 8A, in step S51, the first elevator 41 is activated, and the first support portion
21 is lowered in advance from a raised position to a predetermined lowered position. Then, in step
S52, the first automatic guided vehicle 5A to which the operation unit A1 is attached returns to the
operation unit exchange station 19 and moves below the first support portion 21 (corresponding to
step S34 in FIG. 6).

[0055]

The second automatic guided vehicle 5B shown in FIG. 8B is already waiting at a position

11
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corresponding to the second support portion 22 or another position in the operation unit exchange
station 19. In this situation, the rechargeable battery of the second automatic guided vehicle 5B is
preferably charged in advance by the charging unit 45 to the first predetermined value or higher.
When the circle indicated by the tip of the broken line extending from the charging unit 45 is black,
it indicates that the corresponding automatic guided vehicle is being charged. A white circle
indicates that charging is not being performed.

[0056]

Then, in step S53, the lock between the first operation unit affixation part 31 and the first
automatic guided vehicle 5A is released. In step S54, the first support portion 21 is raised from the
lowered position to the raised position (FIG. 8B). Thus, the first operation unit affixation part 31
leaves the first automatic guided vehicle SA and rises together with the first support portion 21 to
the raised position (refer to FIG. 8C). As a result, the operation unit A1l is removed from the first
automatic guided vehicle 5A (steps S51 to S54 of FIG. 7 correspond to step S35 of FIG. 6).
[0057]

Then, in step S55, the first automatic guided vehicle SA exits from below the first support
portion 21, and the second automatic guided vehicle 5B moves below the first support portion 21.
The positions of the first automatic guided vehicle SA and the second automatic guided vehicle
5B may be exchanged with each other, as shown in FIG. 8D.

[0058]

Then, in step S56, the first support portion 21 supporting the first operation unit affixation part
31 is lowered to a predetermined lowered position. If the top part of the second automatic guided
vehicle 5B engages with the first operation unit affixation part 31 while the first support portion
21 is being lowered, the first operation unit affixation part 31 is pushed by the top part of the
second automatic guided vehicle 5B and separates from the first support portion 21. As a result,
only the first support portion 21 descends to the lowered position (refer to FIG. 8E).

[0059]

Then, in steps S57 and S58, the first operation unit affixation part 31 and the second automatic
guided vehicle 5B are engaged by the locking mechanism, whereby the operation unit Al is
attached to the second automatic guided vehicle 5B (steps S55 to S58 of FIG. 7 correspond to step
S43 of FIG. 6). As a result, the second automatic guided vehicle 5B can travel along the
predetermined route (refer to FIG. 8F). Since the operation of removing the operation unit Al from
the second automatic guided vehicle 5B (corresponding to step S48 of FIG. 6) and the attachment
operation of attaching the operation unit A1 to the first automatic guided vehicle SA (step S38 of
FIG. 6), are the same as described above, descriptions thereof have been omitted.

[0060]

In the present invention, the operation of removing the operation unit A1 from one automatic

12
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guided vehicle, such as the first automatic guided vehicle 5A, and the operation of attaching the
operation unit Al to the other automatic guided vehicle, such as the second automatic guided
vehicle 5B are continuously and automatically performed. Thus, the operation unit Al is
transferred from one automatic guided vehicle with an insufficient charge amount to the other fully
charged automatic guided vehicle, whereby the operation unit Al can continue to operate
continuously over its own uptime, for example, 24 hours or more.

[0061]

Conventionally, it takes several hours to charge the rechargeable battery of an automatic
guided vehicle. However, in the present invention, since one automatic guided vehicle can be
charged after the operation unit A1 is attached to another charged automatic guided vehicle, there
is no need for the operation unit Al to wait. In other words, the waiting time of operation unit A1
can be eliminated.

[0062]

When the operation unit A1 is an ultraviolet irradiation device, the operation unit A1 is limited
to, for example, use at night in an unmanned hospital. Even if the charge amount of the automatic
guided vehicle 5A is insufficient in such an environment, the operation unit exchange system 1
allows the operation unit Al to be transferred to another charged automatic guided vehicle 5B,
whereby the operation unit A1 can be operated continuously without waiting time for charging.
Thus, it is particularly advantageous when the operation unit A1 is an ultraviolet irradiation device.
The same applies when the operation unit A1 is a sterilization unit or the like.

[0063]

Thus, in the present invention, an operation unit can be automatically exchanged for another
operation unit, and an automatic guided vehicle can be automatically exchanged for another
automatic guided vehicle. Therefore, due to the operation unit exchange system 1, for example, in
a hospital, an operation unit as a display can be used for guidance during the daytime, and an
operation unit A1 as an ultraviolet irradiation device can be attached to another charged automatic
guided vehicle 5 at night for sterilization. Specifically, due to the operation unit exchange system
1, the same operations can continuously be performed with a single operation unit beyond the
operating time of the automatic guided vehicle 5, and different operations can sequentially be
performed with different operation units.

[0064]
Aspects of the Present Disclosure

According to a first aspect, there is provided an operation unit exchange system (1),
comprising an automatic guided vehicle (5, 5), a first operation unit (A1) and a second operation
unit (A2), and an operation unit exchange station (19, 19”) for removing the first operation unit

attached to the automatic guided vehicle and attaching the second operation unit to the automatic
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guided vehicle.

According to a second aspect, in the firs aspect, the operation unit exchange station comprises
a first operation unit affixation part (31) to which the first operation unit (A1) is affixed, a second
operation unit affixation (32) part to which the second operation unit (A2) is affixed, a first support
portion (21) which partially supports the first operation unit affixation part, a second support
portion (22) which partially supports the second operation unit affixation part, and a support part
(10) which supports the first support portion and the second support portion so as to be capable of
individually raising and lowering them, a slit (21a, 22a) is formed in each of the first support
portion and the second support portion, widths of the slits are less than widths of the first operation
unit affixation part and the second operation unit affixation part, the widths of the slits are greater
than a width of the automatic guided vehicle, and a lower surface position of the support part is
higher than a top part of the automatic guide vehicle.

According to a third aspect, in the second aspect, in a state in which the first support portion,
which supports the first operation unit affixation part, is in a predetermined raised position, the
automatic guided vehicle moves to a position in the support part corresponding to the first support
portion, and the first support portion is lowered to a predetermined lowered position, and the first
operation unit affixation part is attached to the automatic guided vehicle.

According to a fourth aspect, in the second third aspect, in a state in which the first support
portion is lowered to a predetermined lowered position, the automatic guided vehicle to which the
first operation unit affixation part is attached moves into the slit of the first support portion, and
the first support portion is raised to a predetermined raised position and the first operation unit
affixation part is removed from the automatic guided vehicle.

According to a fifth aspect, in the fourth aspect, the automatic guided vehicle from which the
first operation unit affixation part is removed moves to a position in the support part corresponding
to the second support portion, and the second support portion is lowered to a predetermined
lowered position, and the second operation unit affixation part is attached to the automatic guided
vehicle.

According to a sixth aspect, in any of the first to fifth aspects, at a first predetermined time,
the automatic guided vehicle to which the first operation unit affixation part is attached returns to
the operation unit exchange station, the operation unit exchange station removes the first operation
unit affixation part from the automatic guided vehicle and attaches the second operation unit
affixation part to the automatic guided vehicle, and at a second predetermined time after the first
predetermined time, the automatic guided vehicle to which the second operation unit affixation
part is attached begins to travel.

According to a seventh aspect, there is provided an operation unit exchange station (19, 19°),

comprising a first operation unit affixation part (31) to which a first operation unit (Al) is to be
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affixed, a second operation unit affixation part (32) to which a second operation unit is to be affixed
(A2), a first support portion (21) which partially supports the first operation unit affixation part, a
second support portion (22) which partially supports the second operation unit affixation part, and
a support part (10) which supports the first support portion and the second support portion so as to
be capable of individually raising and lowering them, wherein a slit (21a, 22a) is formed in each
of the first support portion and the second support portion, widths of the slits are less than widths
of the first operation unit affixation part and the second operation unit affixation part, the widths
of the slits are greater than a width of an automatic guided vehicle to which one of the first
operation unit affixation part and the second operation unit affixation part is to be attached, and a
lower surface position of the support part is higher than a top part of the automatic guide vehicle.

According to an eighth aspect, there is provided an operation unit exchange system (1),
comprising a first automatic guided vehicle (5A) and a second automatic guided vehicle (5B), an
operation unit (A1), and an operation unit exchange station (19, 19”) for removing the operation
unit, which is attached to the first automatic guided vehicle, and attaching it to the second
automatic guided vehicle.

According to a ninth aspect, in the eighth aspect, the operation unit exchange station comprises
an operation unit affixation part (31) to which the operation unit is affixed, a support portion (21)
which partially supports the operation unit affixation part, and a support part (10) for supporting
the support portion so as to be capable of raising and lowering it, wherein a slit (21a) is formed in
the support portion, a width of the slit is less than a width of the operation unit affixation part, the
width of the slit is greater than the widths of the first automatic guided vehicle and the second
automatic guided vehicle, and a lower surface position of the support part is higher than a top part
of the first automatic guided vehicle and a top part of the second automatic guided vehicle.

According to a tenth aspect, in the ninth aspect, in a state in which the support portion is
lowered to a predetermined lowered position, the first automatic guided vehicle to which the
operation unit affixation part is attached moves into the slit of the support portion, the support
portion is raised to a predetermined raised position and the operation unit affixation part is removed
from the first automatic guided vehicle, the first automatic guided vehicle exits from the slit of the
support portion and the second automatic guided vehicle moves into the slit of the support portion,
and the support portion is lowered to a predetermined lowered position and the operation unit
affixation part is attached to the second automatic guided vehicle.

According to an eleventh aspect, in the tenth aspect, a charge amount of the second automatic
guided vehicle is greater than a first predetermined value, and a charge amount of the first
automatic guided vehicle is less than a second predetermined value, which is less than the first
predetermined value.

[0065]

15



Though the embodiments of the present invention have been described above, a person skilled
in the art would understand that various modifications and changes can be made without deviating

from the scope disclosed in the claims, which are described later.
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| operation unit exchange system
5,5, 5A, 5B automatic guided vehicle

Sa control panel

10 support part

18 leg part

19,19’ operation unit exchange station
21 first support portion

2la slit

22 second support portion

22a slit

23 to 25 support portion

31 first operation unit affixation part
32 second operation unit affixation part
32 to 35 operation unit affixation part

41 first elevator

42 second elevator

45 charging unit

Al to AS operation unit
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CLAIMS

[Claim 1]
An operation unit exchange system, comprising:
an automatic guided vehicle,
a first operation unit and a second operation unit, and
an operation unit exchange station for removing the first operation unit attached to the

automatic guided vehicle and attaching the second operation unit to the automatic guided vehicle.

[Claim 2]
The operation unit exchange system according to claim 1, wherein
the operation unit exchange station comprises:
a first operation unit affixation part to which the first operation unit is affixed,
a second operation unit affixation part to which the second operation unit is affixed,
a first support portion which partially supports the first operation unit affixation part,
a second support portion which partially supports the second operation unit affixation part,
and
a support part which supports the first support portion and the second support portion so
as to be capable of individually raising and lowering them,
a slit is formed in each of the first support portion and the second support portion,
widths of the slits are less than widths of the first operation unit affixation part and the second
operation unit affixation part,
the widths of the slits are greater than a width of the automatic guided vehicle, and
a lower surface position of the support part is higher than a top part of the automatic guide

vehicle.

[Claim 3]

The operation unit exchange system according to claim 2, wherein in a state in which the first
support portion, which supports the first operation unit affixation part, is in a predetermined raised
position, the automatic guided vehicle moves to a position in the support part corresponding to the
first support portion, and

the first support portion is lowered to a predetermined lowered position, and the first operation

unit affixation part is attached to the automatic guided vehicle.

[Claim 4]

The operation unit exchange system according to claim 2 or 3, wherein in a state in which the
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first support portion is lowered to a predetermined lowered position, the automatic guided vehicle
to which the first operation unit affixation part is attached moves into the slit of the first support
portion, and

the first support portion is raised to a predetermined raised position and the first operation unit

affixation part is removed from the automatic guided vehicle.

[Claim 5]

The operation unit exchange system according to claim 4, wherein the automatic guided
vehicle from which the first operation unit affixation part is removed moves to a position in the
support part corresponding to the second support portion, and

the second support portion is lowered to a predetermined lowered position, and the second

operation unit affixation part is attached to the automatic guided vehicle.

[Claim 6]

The operation unit exchange system according to any one of claims 2 to 5, wherein at a first
predetermined time, the automatic guided vehicle to which the first operation unit affixation part
is attached returns to the operation unit exchange station,

the operation unit exchange station removes the first operation unit affixation part from the
automatic guided vehicle and attaches the second operation unit affixation part to the automatic
guided vehicle, and

at a second predetermined time after the first predetermined time, the automatic guided vehicle

to which the second operation unit affixation part is attached begins to travel.

[Claim 7]

An operation unit exchange station, comprising:

a first operation unit affixation part to which a first operation unit is to be affixed,

a second operation unit affixation part to which a second operation unit is to be affixed,

a first support portion which partially supports the first operation unit affixation part,

a second support portion which partially supports the second operation unit affixation part,
and

a support part which supports the first support portion and the second support portion so as to
be capable of individually raising and lowering them, wherein

a slit is formed in each of the first support portion and the second support portion,

widths of the slits are less than widths of the first operation unit affixation part and the second
operation unit affixation part,

the widths of the slits are greater than a width of an automatic guided vehicle to which one of
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the first operation unit affixation part and the second operation unit affixation part is to be attached,
and
a lower surface position of the support part is higher than a top part of the automatic guide

vehicle.

[Claim 8]
An operation unit exchange system, comprising:
a first automatic guided vehicle and a second automatic guided vehicle,
an operation unit, and
an operation unit exchange station for removing the operation unit, which is attached to the

first automatic guided vehicle, and attaching it to the second automatic guided vehicle.

[Claim 9]

The operation unit exchange system according to claim 8, wherein the operation unit exchange
station comprises:

an operation unit affixation part to which the operation unit is affixed,

a support portion which partially supports the operation unit affixation part, and

a support part for supporting the support portion so as to be capable of raising and lowering
it, wherein

a slit is formed in the support portion,

a width of the slit is less than a width of the operation unit affixation part,

the width of the slit is greater than the widths of the first automatic guided vehicle and the
second automatic guided vehicle, and

a lower surface position of the support part is higher than a top part of the first automatic

guided vehicle and a top part of the second automatic guided vehicle.

[Claim 10]

The operation unit exchange system according to claim 9, wherein in a state in which the
support portion is lowered to a predetermined lowered position, the first automatic guided vehicle
to which the operation unit affixation part is attached moves into the slit of the support portion,

the support portion is raised to a predetermined raised position and the operation unit
affixation part is removed from the first automatic guided vehicle,

the first automatic guided vehicle exits from the slit of the support portion and the second
automatic guided vehicle moves into the slit of the support portion, and

the support portion is lowered to a predetermined lowered position and the operation unit

affixation part is attached to the second automatic guided vehicle.
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[Claim 11]

The operation unit exchange system according to claim 10, wherein a charge amount of the
second automatic guided vehicle is greater than a first predetermined value, and

a charge amount of the first automatic guided vehicle is less than a second predetermined

value, which is less than the first predetermined value.
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