TRANSPORT VEHICLE

Technical Field
[0001]

The present invention relates to a transport vehicle.

Background Art
[0002]

In semiconductor manufacturing factories, a transport
vehicle system is used to transport articles such as FOUPs
for containing semiconductor wafers and reticle pods for
containing reticles. Such a transport vehicle system
includes a plurality of transport vehicles that travel on a
track and a controller that controls the plurality of
transport vehicles. Each of the plurality of transport
vehicles includes an in-vehicle controller that controls
the transport vehicle of its own, and the in-vehicle
controller controls, on the basis of a transport
instruction received from the host controller, the
transport vehicle of its own to thereby cause it to travel
on the track and transfer articles. It is known that each
transport vehicle communicates information such as a
transport instruction with the host controller through
wireless communication. For example, if another transport
vehicle traveling on the track obstructs wireless
communication and causes a reduction in the radio wave
intensity of the wireless communication, information cannot
be sufficiently communicated with the host controller, and
this poses an obstacle to the operation of the transport
vehicle. A technique has been proposed in which when the
radio wave intensity is reduced in the way mentioned above,

the posture of the antenna performing communication is



changed on a moving body (transport vehicle) to increase
the radio wave intensity (for example, see Patent

Literature 1).

Citation List

Patent Literature
[0003]
[Patent Literature 1] Japanese Unexamined Patent

Application, First Publication No. S60-013801

Summary of Invention

Technical Problem
[0004]

In Patent Literature 1, the posture of the antenna is
changed on the moving body, however, a driving mechanism
for changing the posture of the antenna needs to be
provided separately from the existing configuration in the
moving body. Mounting an antenna driving mechanism on the
transport vehicle will incur an increase in the size and
weight of the transport vehicle, which is contrary to the
demand for miniaturization and weight reduction of the
transport vehicle. Also, in the transport vehicle system
as described above, since a plurality of transport vehicles
are used in operation, mounting an antenna driving
mechanism on each transport vehicle will lead to an
increase in the cost of the transport vehicle system.

[0005]

An object of the present invention is to provide a

transport vehicle capable of changing at least the position

or the posture of an antenna without separately providing a



mechanism for driving the antenna.

Means for Solving Problem
[0006]

A transport vehicle according to an aspect of the
present invention comprises a traveler. The transport
vehicle according to an aspect of the present invention
comprises a transferer that is mounted on the traveler and
receives or delivers an article from or to a transfer
destination. The transport vehicle according to an aspect
of the present invention comprises an antenna that is
provided so that at least the position or the posture
thereof can be changed so as to follow the action of the
transferer, and that performs wireless communication with
another device.

[0007]

The transport vehicle according to an aspect of the
present invention comprises a rotation driver that rotates
the transferer around a vertical axis, and the position of
the antenna around the vertical axis may be changed so as
to follow the rotation of the transferer by the rotation
driver. The transferer may include a lateral mechanism
that causes a holder for holding an article to move
horizontally, the rotation driver may cause the lateral
mechanism to rotate around the vertical axis, and the
antenna may be provided in a portion of the transferer
other than the portion that is moved horizontally by the
lateral mechanism.

[0008]

The transport vehicle according to an aspect of the

present invention comprises a frame that surrounds the

transferer and is rotated around the vertical axis together



with the transferer by the rotation driver, and the antenna
may be mounted on the frame. The antenna may be mounted in
a state of projecting downward from a lower end of the
frame. The transport vehicle according to an aspect of the
present invention comprises a controller that controls the
traveler, and when the traveler travels on a grid-patterned
track, the controller may control the traveler so as to
proceed to a cell if a procession permission corresponding
to each of the cells of the grid of the track is granted by
communicating with the another device via the antenna, and
so as not to proceed to the cell if the procession

permission is not granted.

Advantageous Effects of the Invention
[0009]

According to the above transport vehicle, the antenna
is provided so that at least the position or the posture
thereof can be changed so as to follow the action of the
transferer, and it is therefore possible, using the
existing transferer, to change at least the position or the
posture of the antenna without separately providing a
mechanism for driving the antenna. It is also possible to
improve the state of communication in the transport vehicle
and suppress the increase in size and weight of the
transport vehicle.

[0010]

With the configuration in which there is included a
rotation driver that rotates the transferer around a
vertical axis, and the position of the antenna around the
vertical axis is changed so as to follow the rotation of
the transferer caused by the rotation driver, it is

possible by using the rotation driver of the transferer to



reliably change the position of the antenna. In the
configuration in which the transferer includes a lateral
mechanism that causes a holder for holding an article to
move horizontally, the rotation driver causes the lateral
mechanism to rotate around the vertical axis, and the
antenna is provided in a portion of the transferer other
than the portion that is moved horizontally by the lateral
mechanism, it is possible to prevent interference between
the antenna and the portion that is moved horizontally by
the lateral mechanism.

[0011]

In the configuration in which there is included a
frame that surrounds the transferer and is rotated around
the vertical axis together with the transferer by the
rotation driver, and the antenna is mounted on the frame,
the position of the antenna can be reliably changed by the
frame that is rotated by the rotation driver. 1In the
configuration in which the antenna is mounted in a state of
projecting downward from a lower end of the frame, the
antenna does not project horizontally, and therefore, it is
possible even when passing another transport vehicle to
prevent interference between the antenna and the another
transport vehicle. With the configuration in which when
the traveler travels on a grid-patterned track, the
controller controlling the traveler performs control so as
to cause the traveler to proceed to a cell if a procession
permission corresponding to each of the cells of the grid
of the track is granted by communicating with the another
device via the antenna, and so as not to allow the traveler
to proceed to the cell if the procession permission is not
granted, there are some cases where transport vehicles may

overcrowd a part of the grid-patterned track and may



consequently cause a communication failure, and in those
cases, it is possible to avoid a problem for a transport
vehicle becoming unable to move from a grid cell, by
changing at least the position or the posture of the

antenna to improve the state of communication.

Brief Description of the Drawings
[0012]

Fig. 1 is a side view showing an example of a
transport vehicle according to an embodiment.

Fig. 2 is a perspective view of the transport vehicle
shown in Fig. 1.

Fig. 3 is a perspective view showing an example of a
transport vehicle system.

Fig. 4 (A) and Fig. 4 (B) are diagrams each showing
an example of a case where the transport vehicle is viewed
from below.

Fig. 5 is a block diagram showing an example of the
transport vehicle.

Fig. 6 is a diagram showing an example of an
operation sequence of the transport vehicle and
controllers.

Fig. 7 is a flowchart showing an example of an
operation of an in-vehicle controller.

Fig. 8 is a diagram showing an example of an
operation of the transport vehicle system.

Fig. 9 is a perspective view showing another example

of the transport vehicle according to the embodiment.

Description of Embodiments
[0013]

The following describes an embodiment of the present



invention with reference to the drawings. However, the
present invention is not limited to the embodiment. In the
drawings, scale is changed as necessary to illustrate the
embodiment, such as by enlarging or emphasizing a portion.
In the following drawings, an XYZ coordinate system is used
to describe the directions in each drawing. In the XYZ
coordinate system, a plane that is parallel to a horizontal
plane is defined as an XY plane. A direction along this XY
plane is denoted as X direction, and a direction orthogonal
to the X direction is denoted as Y direction. The
traveling direction of the transport vehicle V can change
from the direction shown in the figures to another
direction, and may also travel along, for example, a curved
direction in some cases. A direction perpendicular to the
XY plane is denoted as Z direction. For each of the X
direction, the Y direction, and the Z direction,
description is made with a definition in which a direction
indicated by an arrow is the positive (+) direction and a
direction opposite to the direction indicated by the arrow
is the negative (-) direction. Moreover, the pivoting
direction around the vertical axis or the Z axis is
referred to as 67 direction.

[0014]

Fig. 1 is a side view showing an example of a
transport vehicle V according to the embodiment. Fig. 2 is
a perspective view of the transport vehicle V shown in Fig.
1. Fig. 3 is a perspective view showing an example of a
transport vehicle system SYS that uses transport vehicles
V. The transport vehicle system SYS is a system for
transporting articles M by transport vehicles V in, for
example, a clean room of a semiconductor manufacturing

factory. The transport vehicle system SYS includes a



plurality of transport vehicles V1 to Vn (hereunder, may be
collectively referred to as transport vehicles V), and
controllers (host controller HC, blocking controller BC)
that control the plurality of transport vehicles V. The
host controller HC may in some cases include a transport
controller and a host controller.

[0015]

In the present embodiment, an example will be
described in which the transport vehicles V are overhead
transport vehicles. The transport vehicles V move along a
track R of the transport vehicle system SYS. The transport
vehicles V move along the track R of the transport vehicle
system SYS and transport articles M such as FOUPs
accommodating semiconductor wafers or reticle pods
accommodating reticles, and receive or deliver the articles
M to transfer destinations not shown in the drawings.

[0016]

The track R is installed on or in the vicinity of the
ceiling of a building such as a clean room. The track R is
provided above a processing apparatus (not shown in the
drawings), a stocker (automated warehouse, not shown in the
drawings), a buffer (not shown in the drawings), and so
forth. The above processing apparatus is, for example, an
exposure apparatus, a coater/developer, a film forming
apparatus, or an etching apparatus, and performs various
processes on semiconductor wafers transported in containers
(articles M) by the transport vehicles V. The stocker
mentioned above stores articles M transported by the
transport vehicles V. The buffer mentioned above
temporarily stores articles M transported by the transport
vehicles V. The transport vehicle V receives or delivers

an article M from or to the load port of the above



processing apparatus or stocker or to the above buffer.
[0017]

The track R is an example of the form of a track.
The track R is a grid-patterned track having first tracks
R1, second tracks R2, and intersection tracks R3.
Hereinafter, the track R will be referred to as grid-
patterned track R. The first tracks Rl each extend along
the X direction (first direction DR1). The second tracks
R2 each extend along the Y direction (second direction
DR2) . In the present embodiment, the first direction DRI1
and the second direction DR2 are orthogonal to each other,
and the plurality of first tracks Rl and the plurality of
second tracks R2 are provided along the directions
orthogonal to each other.

[0018]

The intersection track R3 is arranged at the
intersection of the first track R1 and the second track R2.
The intersection track R3 is adjacent to the first track R1
in the first direction DR1, and is adjacent to the second
track R2 in the second direction DR2. The intersection
track R3 forms a track portion formed in the extending
direction of the first track Rl and a track portion formed
in the extending direction of the second track RZ2. 1In the
grid-patterned track R, the first tracks Rl and the second
tracks R2 orthogonally intersect with each other, thereby
establishing a state where a plurality of Cs (cells) are
adjacent to each other as seen in a plan view. One grid
cell C is a portion surrounded, as seen in a plan view, by
two first tracks R1 adjacent to each other in the second
direction DRZ and by two second tracks R2 adjacent to each
other in the first direction DR1. Fig. 3 shows a part of

the grid-patterned track R, and the grid-patterned track R



is formed in a manner such that a configuration similar to
that shown in the figure continues in the first direction
DR1 (X direction) and in the second direction DR2 (Y
direction).

[0019]

The first tracks R1l, the second tracks R2, and the
intersection tracks R3 are suspended from the ceiling not
shown in the drawings by suspenders H (see Fig. 1). Each
suspender H has first portions H1l to suspend the first
track R1, second portions H2Z2 to suspend the second track
R2, and a third portion H3 to suspend the intersection
track R3. The first portion H1 and the second portion H2
are provided at two opposing locations having the third
portion H3 therebetween.

[0020]

The first track R1l, the second track R2, and the
intersection track R3 have traveling surfaces Rla, R2a, and
R3a respectively. Traveling wheels 21 of the transport
vehicle V, which will be described later, travel (roll) on
the traveling surfaces Rla, R2a, and R3a. A clearance D is
formed between the first track R1 and the intersection
track R3 and between the second track R2 and the
intersection track R3. The clearance D is a portion
through which a coupler 30 (described later) serving as a
part of the transport vehicle V passes when the transport
vehicle V having traveled on the first track Rl crosses the
second track RZ2 or when the transport vehicle V having
traveled on the second track R2 crosses the first track RI1.
Therefore, the clearance D is provided with a width that
allows the coupler 30 to pass therethrough. The first
tracks R1l, the second tracks R2, and the intersection

tracks R3 are provided along the same or substantially the
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same horizontal plane. In the present embodiment, the
first tracks R1l, the second tracks R2, and the intersection
tracks R3 are such that the traveling surfaces Rla, R2a,
and R3a thereof are arranged on the same or substantially
the same horizontal plane.

[0021]

The transport vehicle system SYS includes a
communication system CS. The communication system CS 1is,
for example, a wireless communication system such as a
wireless LAN. The communication system CS is used for
communication between the transport vehicles V, the host
controller HC, and the blocking controller BC. The
transport vehicle V, the host controller HC, and the
blocking controller BC are all capable of communicating
with each other via the communication system CS and capable
of transmitting and receiving various information to and
from each other.

[0022]

In a traveling region of the transport vehicles V, a
plurality of blocking sections B are designated (see Fig.
3), each of which undergoes, when occupied by one of the
plurality of transport vehicles V, exclusive control to
prohibit another transport vehicle V from proceeding
thereto. 1In the present embodiment, a blocking section B
is set for each grid cell C. The transport vehicle V is
controlled so as to be allowed to pass through a blocking
section B when a procession permission for the blocking
section B is granted by the blocking controller BC while
being prohibited to proceed to the blocking section B when
the procession permission is not granted by the blocking
controller BC. Thus, interference between the transport

vehicles V can be prevented by exclusive control.
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[0023]

When traveling on the grid-patterned track R, the
transport vehicle V repeatedly proceeds from one grid cell
C to an adjacent grid cell C to perform traveling. The
transport vehicle V can selectively travel from one grid
cell C in the first direction DR1 (+X direction, -X
direction) or in the second direction DR2 (+Y direction, -Y
direction). Now, a configuration of the transport vehicle
V will be described. As shown in Fig. 1 and Fig. 2, the
transport vehicle V has a main body 10, travelers 20,
couplers 30, and an in-vehicle controller 50 (controller).
[0024]

The main body 10 is arranged below the grid-patterned
track R (on the -Z side). The main body 10 is formed, for
example, in a rectangular shape as seen in a plan view.

The main body 10 is formed in a size that fits in a single
grid cell C (see Fig. 3) in the grid-patterned track R as
seen in a plan view. As a result, even when the transport
vehicles V traveling respectively on the first track R1 and
the second track R2 adjacent to each other pass one
another, the main bodies 10 thereof would not interfere
with each other. The main body 10 includes an upper unit
17, a transferer 18, antennas 19. The upper unit 17 is
suspended from the travelers 20 via the couplers 30. The
upper unit 17 is, for example, of a rectangular shape as
seen in a plan view, and has four corners on the upper
faces 17a.

[0025]

The upper unit 17 of the main body 10 has a traveling
wheel 21, a coupler 30, and a direction changer 34 provided
at each of the four corners thereof. The four traveling

wheels 21 enable stable suspension of the main body 10 and
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stable traveling of the main body 10. The transport
vehicle V can receive or deliver an article M from or to a
predetermined position, using the transferer 18.

[0026]

The transferer 18 is provided below the upper unit
17. The transferer 18 can rotate around the vertical axis
AX1 along the Z direction (vertical direction). The
transferer 18 has a holder 13 to hold an article M, a 1lift
driver 14 to raise or lower the holder 13 in the wvertical
direction, a lateral mechanism 11 to move the 1lift driver
14 in the horizontal direction, and a rotation driver 12 to
rotate the lateral mechanism 11. The holder 13 grasps a
flange Ma provided on an article M to thereby suspend and
hold the article M. The holder 13 is, for example, a chuck
having claws 13a movable in the horizontal direction, and
causes the claws 13a to move to under the flange Ma of the
article M and raises the holder 13, to thereby hold the
article M. The holder 13 is connected to suspenders 13b
such as wires or belts. The action of the claws 13a is
controlled by the in-vehicle controller 50.

[0027]

The 1ift driver 14 is, for example, a hoist, and
lowers the holder 13 by feeding out suspenders 13b and
lifts the holder 13 by taking up the suspenders 13b. The
1lift driver 14 is controlled by the in-vehicle controller
50 to raise or lower the holder 13 at a predetermined
speed. Also, the 1lift driver 14 is controlled by the in-
vehicle controller 50 to maintain the holder 13 at a target
height.

[0028]
The lateral mechanism 11 has a plurality of movable

plates arranged stacked, for example, in the Z direction.
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The movable plates can move relatively in the Y direction.
The upper face side of the uppermost movable plate is
supported by the rotation driver 12. The 1lift driver 14 is
mounted on the lower face side of the lowermost movable
plate. The lateral mechanism 11 can laterally extend
(slide and move) the 1lift driver 14 and the holder 13
mounted on the lowermost movable plate, for example, in the
horizontal direction orthogonal to the traveling direction
of the transport vehicle V, by moving the movable plates by
a driver not shown in the drawings. The action of the
lateral mechanism 11 is controlled by the in-vehicle
controller 50.

[0029]

The rotation driver 12 is provided between the
lateral mechanism 11 and the upper unit 17. The rotation
driver 12 causes the lateral mechanism 11 to rotate
relative to the upper unit 17 axially around the vertical
axis AX1l. The rotation driver 12 has a rotation member 12a
and a drive source 12b. The rotation member 12a is
provided so as to be rotatable around the vertical axis.
The rotation member 12a supports the lateral mechanism 11.
The uppermost movable plate in the lateral mechanism 11 is
integrally mounted on the rotation member 12a. For
example, an electric motor or the like is used as the drive
source 12b, and the drive source 12b is integrally mounted
on the upper unit 17. The drive source 12b causes the
rotation member 12a to rotate around the vertical axis AX1.
The rotation driver 12 can, by rotating the rotation member
12a by the driving force from the drive source 12b, rotate
the lateral mechanism 11 (lift driver 14 and holder 13)
around the vertical axis AX1l. That is to say, the

direction in which the lateral mechanism 11 laterally
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extends the 1lift driver 14 and the holder 13, is rotated
around the vertical axis AX1l by the rotation driver 12.
[0030]

A second rotation driver 16 is provided between the
lateral mechanism 11 and the 1lift driver 14. The second
rotation driver 16 can cause the 1lift driver 14 (holder 13)
to rotate with respect to the lateral mechanism 11 around
the vertical axis AX2. The second rotation driver 16 may
be provided on the holder 13 rather than between the
lateral mechanism 11 and the 1lift driver 14. 1In such a
case, the second rotation driver 16 can cause the holder 13
to rotate with respect to the 1lift driver 14 around the
vertical axis AX2.

[0031]

As shown in Fig. 1 and Fig. 2, a frame W may be
provided so as to surround the transferer 18 and the
article M held by the transferer 18. The frame W is of a
cylindrical shape having an open-ended bottom, and is also
of a shape having a cutout portion through which the
movable plates of the lateral mechanism 11 project. The
upper end of the frame W is mounted on the rotation member
12a of the rotation driver 12, and the frame W rotates
axially around the vertical axis AX1l as the rotation member
12a rotates.

[0032]

Each traveler 20 has a traveling wheel 21 and
auxiliary wheels 22. The traveling wheel 21 is arranged in
each of the four corners on the upper face 17a of the upper
unit 17 (main body 10). Each traveling wheel 21 is mounted
on an axle provided in the coupler 30. The axle 1is
provided in parallel or substantially parallel along the XY

plane. Each traveling wheel 21 is driven to rotate by the
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driving force of a traveling driver 33, which will be
described later. Each traveling wheel 21 rolls on the
traveling surfaces Rla, R2a, and R3a of the first track RI1,
the second track R2, and the intersection track R3 of the
grid-patterned track R, causing the transport vehicle V to
travel. The configuration is not limited to driving all of
the four traveling wheels 21 to rotate by the drive force
of the traveling driver 33, and some of the four traveling
wheels 21 may be driven to rotate.

[0033]

Each traveling wheel 21 is provided so as to be able
to pivot in the 6Z direction around the pivoting axis AX3.
The traveling wheel 21 is pivoted in the 6Z direction by
the direction changer 34 described later, and as a result,
the traveling direction of the transport vehicle V can be
changed. The auxiliary wheels 22 are each arranged in
front and rear of the traveling wheel 21 in the traveling
direction. As with the traveling wheel 21, each auxiliary
wheel 22 can rotate axially around the axle, which is
parallel or substantially parallel with the XY plane. The
lower end of the auxiliary wheel 22 is set higher than the
lower end of the traveling wheel 21. Therefore, when the
traveling wheel 21 is traveling on the traveling surfaces
Rla, RZ2a, and R3a, the auxiliary wheels 22 do not come into
contact with the traveling surfaces Rla, R2Z2a, and R3a.
When the traveling wheel 21 passes through the clearance D
(see Fig. 1), the auxiliary wheels 22 come into contact
with the traveling surfaces Rla, R2a, and R3a, preventing
the traveling wheel 21 from falling. The configuration is
not limited to providing two auxiliary wheels 22 for a
single traveling wheel 21, and for example, a single

auxiliary wheel 22 may be provided for a single traveling
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wheel 21, or no auxiliary wheel 22 may be provided.
[0034]

As shown in Fig. 2, the couplers 30 connect the upper
unit 17 of the main body 10 and the travelers 20. The
coupler 30 is provided at each of the four corners on the
upper face 17a of the upper unit 17 (main body 10). The
main body 10 is suspended by the couplers 30 and is
arranged below the grid-patterned track R. The coupler 30
has a support 31 and a connector 32. The support 31
rotatably supports the rotation shaft of the traveling
wheel 21 and the rotation shafts of the auxiliary wheels
22. The support 31 maintains the relative position between
the traveling wheel 21 and the auxiliary wheels 22. The
support 31 is formed, for example, in a plate shape with a
thickness that allows it to pass through the clearance D
(see Fig. 1).

[0035]

The connectors 32 each extend downward from the
support 31 and are coupled to the upper face 17a of the
upper unit 17 to hold the upper unit 17. The connector 32
therein includes a transmission for transmitting the
driving force of the traveling driver 33 described later to
the traveling wheel 21. This transmission may be of a
configuration in which a chain or a belt is used, or a
configuration in which a gear train is used. The connector
32 is provided so as to be able to pivot in the 627
direction around the pivoting axis AX3. The pivoting of
the connector 32 around the pivoting axis AX3 can cause the
traveling wheel 21 to pivot around the pivoting axis AX3 in
the 67 direction via the support 31.

[0036]

The traveling driver 33 and the direction changer 34
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are provided in the coupler 30. The traveling driver 33 is
attached to the connector 32. The traveling driver 33 is a
drive source for driving the traveling wheel 21, and for
example, an electric motor or the like is used therefor.
Each of the four traveling wheels 21 is driven by the
traveling driver 33 to serve as a driving wheel. The four
traveling wheels 21 are controlled by the in-vehicle
controller 50 so as to rotate at the same or substantially
the same rotation speed. If any one of the four traveling
wheels 21 is not used as a driving wheel, the traveling
driver 33 is not attached to the connector 32 thereof.
[0037]

The direction changer 34 causes the connector 32 of
the coupler 30 to pivot around the pivoting axis AX3 to
thereby cause the traveling wheel 21 to pivot around the
pivoting axis AX3 in the 6Z direction. It is possible, by
causing the traveling wheel 21 to pivot in the 6%
direction, to switch from a first state where the traveling
direction of the transport vehicle V is the first direction
DR1 to a second state where the traveling direction is the
second direction DR2, or from the second state where the
traveling direction is the second direction DR2 to the
first state where the traveling direction is the first
direction DRI1.

[0038]

The direction changer 34 has a drive source 35, a
pinion gear 36, and a rack 37. The drive source 35 is
mounted on a side face of the traveling driver 33 away from
the pivoting axis AX3. As the drive source 35, for
example, an electric motor or the like is used. The pinion
gear 36 is mounted on the lower surface side of the drive

source 35, and is driven to rotate in the 6Z direction by
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the driving force generated by the drive source 35. The
pinion gear 36 is of a circular shape as seen in a plan
view and has a plurality of teeth on the outer
circumference thereof along the circumferential direction.
The rack 37 is fixed to the upper face 17a of the upper
unit 17. The rack 37 is provided at each of the four
corners on the upper face 17a of the upper unit 17, and is
provided having an arc shape (sectorial shape) centered on
the pivoting axis AX3 of the traveling wheel 21. The rack
37 has a plurality of teeth which mesh with the teeth of
the pinion gear 36, on the outer circumference thereof
along the circumferential direction.

[0039]

The pinion gear 36 and the rack 37 are arranged in
the state where the teeth of the pinion gear 36 and the
teeth of the rack 37 are in mesh with each other. As the
pinion gear 36 rotates in the ©6Z direction, the pinion gear
36 moves in the circumferential direction around the
pivoting axis AX3 along the outer circumference of the rack
37. As a result of this movement of the pinion gear 36,
the connector 32 pivots, and the traveling driver 33 and
the direction changer 34 pivot together with the pinion
gear 36 in the circumferential direction and around the
pivoting axis AX3.

[0040]

As a result of the pivoting of the direction changer
34, the traveling wheel 21 and the auxiliary wheels 22
arranged in each of the four corners on the upper face 17a
all pivot in the 6Z direction around the pivoting axis AX3
within a range of 90 degrees. The driving of the direction
changer 34 is controlled by the in-vehicle controller 50.

The in-vehicle controller 50 may instruct the four

19



traveling wheels 21 to perform the pivoting operation at
the same timing, or may instruct them to perform the
pivoting operations at different timings. By causing the
traveling wheel 21 and the auxiliary wheels 22 to pivot,
the traveling wheel 21 shifts from the state of being in
contact with one of the first track Rl and the second track
R2 to the state of being in contact with the other. 1In
other words, the traveling wheel 21 shifts from the state
where the direction of the rotation axis of the traveling
wheel 21 is one of the first direction DR1 and the second
direction DR2 to the state where direction of the rotation
axis of the traveling wheel 21 is the other. As a result,
it is possible to switch between the first state where the
traveling direction of the transport vehicle V is the first
direction DR1 (X direction) and the second state where the
traveling direction is the second direction DR2 (Y
direction).
[0041]

The transport vehicle V includes a position detector
(not shown in the drawings) that detects position
information. The position detector detects the current
position of the transport vehicle V by detecting a position
marker (not shown in the drawings) such as a bar code
indicating position information. The position detector
uses, for example, a bar code reader capable of reading bar
codes and detects a position marker in a contactless
manner. The position marker is installed, for example, at
each grid cell C of the grid-patterned track R.
[0042]

The antennas 19 are used for wireless communication
to transmit and receive various information to and from

other devices such as the host controller HC and the
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blocking controller BC. The antennas 19 are also used for
wireless communication to transmit and receive various
information to and from other transport vehicles V. That
is to say, the transport vehicle V transmits and receives
information to and from other devices via the antennas 19
through the communication system CS. The antennas 19 are
electrically connected to the in-vehicle controller 50.
Information received by the antennas 19 is sent to the in-
vehicle controller 50. 1In other words, the in-vehicle
controller 50 transmits and receives information to and
from other devices via the antennas 19 through the
communication system CS.

[0043]

At least the positions or the postures of the
antennas 19 can be changed so as to follow the action of
the transferer 18. 1In other words, the antennas 19 are
mounted on a member in which at least the positions or the
postures thereof changes along with the operation of the
transferer 18, and as the position or the posture of the
member changes, the positions or the postures of the
antennas 19 change accordingly. The antennas 19 are
mounted, for example, on the lower end of the frame W. In
the present embodiment, four antennas 19 are arranged
around the axis of the vertical axis AX1l at predetermined
angle intervals (for example, at 90° intervals), at the
lower end of the frame W. The number and arrangement of
the antennas 19 are not limited to the above example. By
using a plurality of antennas 19, wireless communication
can be established with other devices by any of the
antennas 19, and redundancy can be ensured. The antennas
19 are not limited to being provided as multiple units, and

only one antenna 19 may be provided.
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[0044]

The antennas 19 are each mounted in a state of
projecting downward from the lower end of the frame W. As
a result, the antennas 19 do not project horizontally, and
therefore, on the grid-patterned track R, for example, even
when passing another transport vehicle V, it is possible to
prevent interference between the antenna 19 and the another
transport vehicle V.

[0045]

Fig. 4 (A) and Fig. 4 (B) are diagrams each showing
an example of a case where the transport vehicle V is
viewed from below. As shown in Fig. 4 (A), the antennas 19
are composed of a pair of antennas 19A arranged having the
vertical axis AX1 therebetween and a pair of antennas 19B
arranged having the vertical axis AX1l therebetween. Among
a pair of antennas 19A, 19B, for example, one of the pair
of antennas 19A, 19B may be used as a primary antenna and
the other may be used as an auxiliary antenna, or a pair of
antennas 19A may be used as primary antennas and a pair of
antennas 19B may be used as auxiliary antennas. The
antennas 19A, 19B may each be set to have a different
bandwidth that can be used for communication.

[0046]

The antennas 19 are integrally mounted on the frame
W. As a result, when the frame W is rotated axially around
the vertical axis AX1 by the drive of the rotation driver
12, as shown in Fig. 4 (B), the positions of the antennas
19 around the vertical axis AX1l are changed so as to follow
the rotation of the frame W. Therefore, the positions of
the antennas 19 can be easily and reliably changed by the
drive of the rotation driver 12. The rotation driver 12

causes the frame W to rotate in order to change at least
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the position or the posture of each antenna 19 even in the
case where the lateral mechanism 11 does not need to be
rotated. In other words, the rotation driver 12 functions
as a lateral mechanism rotation driver that causes the
lateral mechanism 11 (lift driver 14 and holder 13) to
rotate axially around the vertical axis AX1l, and as an
antenna rotation driver that causes the antennas 19 to
rotate axially around the vertical axis AX1.

[0047]

For example, when the reception sensitivity is low
with the antennas 197, 19B, it is possible, by changing the
positions of the antennas 19A, 19B by the rotation driver
12, to set the antennas 197, 19B to positions at which the
reception sensitivity is high. For example, in the case
where the communication quality of wireless communication
with other devices through the communication system CS
continues to stay below a predetermined value for a certain
period of time or longer, or where the reception
sensitivity of the antennas 19 are determined as being low,
the in-vehicle controller 50 causes the rotation driver 12
to rotate (circumferentially move) the antennas 19A, 19B
while monitoring the reception sensitivity. At this time,
rotation of the antennas 19A, 19B may be stopped at a
position where the reception sensitivity is high (a
position at which transmission or reception of information
becomes possible).

[0048]

It should be noted that the portion on which the
antennas 19 are mounted is not limited to the lower end of
the frame W. The antennas 19 can be mounted at arbitrary
positions where at least the positions or the postures of

the antennas 19 can be changed so as to follow the action

23



of the transferer 18. Further, the antennas 19 are
provided in a portion other than the portion that is moved
horizontally by the lateral mechanism 11. In the case
where the antennas 19 are mounted on a portion that is
moved horizontally by the lateral mechanism 11, the lateral
mechanism 11 needs to laterally extend the 1lift driver 14
and so forth in order to change the positions of the
antennas 19 with a purpose of improving the reception
sensitivity of the antennas 19. For this purpose, an
occupation permission needs to have been obtained for the
blocking section B where the 1lift driver 14 and so forth
are to be extended laterally. However, the lateral
mechanism 11 may not be able to laterally extend the 1lift
driver 14 and so forth in some cases because such an
occupation permission is obtained through wireless
communication via the antennas 19. Therefore, it is
desirable that the rotation driver 12 be used as a
mechanism for changing the positions of the antennas 19,
rather than the lateral mechanism 11.

[0049]

Fig. 5 is a block diagram showing an example of the
transport vehicle V, the host controller HC, and the
blocking controller BC. The in-vehicle controller 50
comprehensively controls the transport vehicle V. The in-
vehicle controller 50 includes a memory storage 51 that
memorizes (stores) various data, a communicator 52, a
traveling controller 53, a transfer controller 54, a
procession permission request generator 55, a determiner
56, and a state information processor 57. As the in-
vehicle controller 50, for example, a computer device is
used. While the present embodiment illustrates an example

of the in-vehicle controller 50 as being provided on the
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frame W (see Fig. 1, Fig. 2), the in-vehicle controller 50
may be provided on the upper unit 17 or outside the main
body 10.

[0050]

The communicator 52 communicates with external
devices via the antennas 19. The communicator 52 is
wirelessly connected to the communication system CS (see
Fig. 3). The communicator 52 performs wireless
communication between the host controller HC and the
blocking controller BC via the communication system CS.
[0051]

The traveling controller 53 controls traveling of the
transport vehicle V by controlling the traveling driver 33,
the direction changer 34, and so forth. The traveling
controller 53 controls, for example, traveling speed,
operations related to stopping, and operations related to
direction changing. The traveling controller 53 controls
traveling of the transport vehicle V on the basis of
transport instructions received from the host controller
HC.

[0052]

Also, the traveling controller 53 controls traveling
so that the transport vehicle V travels in accordance with
procession permissions for blocking sections B granted by
the blocking controller BC (see Fig. 3). A procession
permission received from the blocking controller BC is
stored in the memory storage 51 as procession permission
information. The procession permission information
includes information indicating the blocking sections B for
which a procession permission has been granted. The
traveling controller 53 causes the transport vehicle V

(travelers 20) to proceed to the blocking sections B, for
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which a procession permission has been granted, on the
basis of the procession permission information. The
traveling controller 53 controls traveling so as not to
allow the transport vehicle V to proceed to blocking
sections B for which no procession permission has been
obtained. If a procession permission has not been
obtained, the traveling controller 53 causes the transport
vehicle V to stop just short of the blocking sections B and
wait until a procession permission has been acquired for
the blocking sections B.

[0053]

The transfer controller 54 controls the transfer
operation of the transferer 18 to transfer an article M, on
the basis of a transport instruction. The transfer
controller 54 causes the transferer 18 and so forth to
operate, and controls the pickup operation to grip an
article M placed at a predetermined location and the
unloading operation to unload and place the held article M
to a predetermined location.

[0054]

The procession permission request generator 55
generates a procession permission request regarding a
plurality of blocking sections B through which the
transport vehicle V of its own is scheduled to pass, on a
traveling route of the grid-patterned track R defined by an
instruction such as a transport instruction. The
procession permission request generator 55 may generate a
procession permission request for each blocking section B,
or may generate a procession permission request for a
plurality of blocking sections B combined.

[0055]

The determiner 56 determines whether or not the
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communication quality of wireless communication with other
devices through the communication system CS has continued
to stay below a predetermined value for a certain period of
time or longer. For example, the determiner 56 may
determine whether or not the radio wave intensity is
greater than or equal to a predetermined value when
transmitting or receiving various information via the
antennas 19. As the radio wave intensity in such a case,
for example, the sensitivity of reception between the
transport vehicle V, the host controller HC and the
blocking controller BC may be used. The certain period of
time mentioned above can be set to an arbitrary period of
time, and may be set preliminarily by an operator or the
like or may be automatically set by the in-vehicle
controller 50. 1In the present embodiment, an example of
using the radio wave intensity in wireless communication
between the transport vehicle V, the host controller HC and
the blocking controller BC has been described. However,
the invention is not limited to this example. For example,
the determiner 56 may use the radio wave intensity of
wireless communication between the transport vehicle V and
either the host controller HC or the blocking controller
BC, to determine whether or not the communication quality
(radio wave intensity) of the wireless communication has
continued to stay below a predetermined value for a certain
period of time or longer. Also, the determiner 56 may use
a parameter other than radio wave intensity to determine
the communication quality of wireless communication. The
determiner 56 acquires the intensity of a radio wave
received by the communicator 52 via the antennas 19, and
determines whether or not it is greater than or equal to a

predetermined value on the basis of the radio wave
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intensity. The predetermined value is set preliminarily
and stored preliminarily in the memory storage 51, and it
is set, for example, to a value at which various
information can be transmitted or received with no errors
or very few errors.

[0056]

The determiner 56 determines whether or not the
antennas 19 have rotated a predetermined amount around the
vertical axis AX1l. For example, when rotating the antennas
19, if the reception sensitivity is still not improving
even after the antennas 19 have made a full rotation (by
360°), rotating the antennas 19 may not improve the
reception sensitivity. In such a case, after the antennas
19 have made a full rotation, the in-vehicle controller 50
may attempt to improve the reception sensitivity by
rotating the antennas 19 again after a predetermined period
of time has elapsed, or may execute a fault process such as
issuing an error or an alert to indicate a communication
failure. Examples of an alert to be issued from the
transport vehicle V include turning on or blinking a
warning lamp equipped on the transport vehicle V and
issuing a warning sound or the like from a speaker. Also,
the in-vehicle controller 50 may, instead of issuing an
error or an alert, execute another process (countermeasure)
such as changing the communication channel as a fault
process.

[0057]

The state information processor 57 periodically
generates and updates state information. The state
information is stored in the memory storage 51. The state
information processor 57 transmits the generated state

information to the host controller HC via the communicator
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52 in response to a state information request transmitted
from the host controller HC. Examples of the state
information include information on the current position of
the transport vehicle V of its own, information indicating
the current state such as normality or abnormality
concerning the traveling operation or transfer operation,
and information on the execution state of various
instructions (being executed, execution completed,
execution failed) such as transport instructions. The
state information may also include information on the
current positions of the antennas 19.

[0058]

Next, control of the transport vehicle V performed by
the host controller HC and the blocking controller BC will
be described. Fig. 6 is a diagram showing an example of
the operation sequence of the transport vehicle V, the host
controller HC, and the blocking controller BC. Fig. 7 is a
flowchart showing an example of the operation of the in-
vehicle controller 50 of the transport vehicle V. Fig. 8
is a diagram showing an example of the operation of the
transport vehicle system SYS. Fig. 8 illustrates a part of
the grid-patterned track R. In Fig. 8, grid cells C and
blocking sections B in the portions denoted by digits "1 to
60" are grid cells Cl to C60 and blocking sections Bl to
B60. In the grid cell C6, an access point AP is set for
performing wireless communication between the host
controller HC and the blocking controller BC. The
transport vehicle V transmits or receives information to or
from the host controller HC and the blocking controller BC
through wireless communication via the access point AP,
using the antennas 19.

[0059]
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The host controller HC assigns a transport
instruction to a transport vehicle V (Step S1). The host
controller HC selects from the plurality of transport
vehicles V a transport vehicle V able to transport an
article M, and assigns a transport instruction to the
transport vehicle V. The host controller HC generates a
transport instruction, based on state information of each
transport vehicle V, map information showing the location
of each part (such as processing apparatus, storage
apparatus, or buffer) related to the transport vehicle
system SYS, position information of an article M, and so
forth. A transport instruction includes instructions such
as a traveling instruction that causes the transport
vehicle V to travel along a predetermined route, a pickup
instruction to pick up an article M at a predetermined
location, and an unloading instruction to unload the
picked-up article M to a predetermined location.

[0060]

For example, as shown in Fig. 8, as a transport
instruction, the host controller HC assigns to the
transport vehicle V an instruction that causes it to
execute pickup of an article M at the grid cell C42, to
travel along the traveling route from the grid cell C42 to
the grid cell C29 indicated by the two-dot chain line while
holding the article M, and to execute unloading of the
article M at the grid cell C29.

[0061]

Upon the transport vehicle V receiving the transport
instruction, the procession permission request generator 55
of the in-vehicle controller 50 generates a procession
permission request regarding a plurality of blocking

sections B through which the transport vehicle V of its own
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is to pass along the traveling route defined by the
transport instruction (Step S2). The procession permission
request generated by the procession permission request
generator 55 is transmitted by the communicator 52 to the
blocking controller BC (Step S3). It should be noted that
the blocking controller BC may make a transmission request
to each transport vehicle V through cyclic communication,
and the transmission of the procession permission request
in Step S3 may be performed as a response to this
transmission request.

[0062]

Upon receiving the procession permission request, the
blocking controller BC determines whether or not to permit
procession to the blocking sections B, for which the
procession permission request has been made (Step S4). If
a procession permission regarding the blocking sections B
has been granted to another transport vehicle V, the
blocking controller BC determines not to permit procession,
however, i1if a procession permission regarding the blocking
sections B has not been granted, the blocking controller BC
determines to permit the transport vehicle V that requested
for a procession permission to proceed thereto. If it is
determined to permit procession in Step S4, a procession
permission is transmitted to the transport vehicle V that
transmitted the procession permission request (Step S5).
The transport vehicle V that has received the procession
permission proceeds to the blocking sections B for which a
procession permission is granted, and executes an operation
on the basis of the transport instruction (Step S6).

[0063]
In the transport vehicle system SYS of the present

embodiment, each transport vehicle V is controlled by
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repeatedly performing the operations of Step S1 to Step S6
in Fig. 6. As described above, each transport vehicle V
communicates information such as a transport instruction
through wireless communication with the host controller HC,
and proceeds to blocking sections B through wireless
communication with the blocking controller BC. For
example, as shown in Fig. 8, in the case where other
transport vehicles V2 to V6 are present between the
transport vehicle V1 executing a transport instruction and
the access point AP, the other transport vehicles V2 to V6
may obstruct the wireless communication and the radio wave
intensity of the communication may be reduced as a result.
For example, the other transport vehicles V2 to V6 are
executing the operation of transferring articles M and are
therefore at a stop. In such a case, information cannot be
transmitted through wireless communication between the
transport vehicle V1 and the host controller HC or the
blocking controller BC, and, for example, the transport
vehicle V1 may become unable to obtain a procession
permission for the blocking section B to proceed to next
and may stop as a result. Now, if the transport vehicle V
does not include a mechanism for changing the positions or
the postures of the antennas 19, the transport vehicle V
itself cannot move and thus the positions or the posture of
the antennas 19 cannot be changed. Therefore, the
communication quality of the wireless communication
performed by the antennas 19 cannot be improved.
Consequently, the transport vehicle V continues to be
unable to obtain a procession permission for the blocking
section B to proceed to next, and will continue to be in
the stop state.

[0064]
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Fig. 7 is a flowchart showing an example of the
operation of the in-vehicle controller 50 of the transport
vehicle V. As shown in Fig. 7, the determiner 56 of the
in-vehicle controller 50 determines whether or not the
communication quality of wireless communication with other
devices through the communication system CS has continued
to stay below a predetermined value for a certain period of
time or longer (Step S11). 1In Step S11, the determiner 56
may acquire the intensity of a radio wave signal input or
output by the communicator 52, for example, at
predetermined time intervals, and may make a determination
on the basis of the intensity of the radio wave signal. If
the determiner 56 determines the communication quality as
not having continued to stay below the predetermined wvalue
for a certain period of time or longer (NO in Step S11), it
is considered that the wireless communication is
appropriately established with other devices, and the
process ends.

[0065]

On the other hand, if the determiner 56 determines
the communication quality as having continued to stay below
the predetermined value for a certain period of time or
longer (YES in Step S11), it is considered that the
communication quality (radio wave intensity) 1s inadequate
for performing wireless communication with other devices,
and the antennas 19 are rotated by a predetermined amount
(Step S12). 1In Step S12, the in-vehicle controller 50
drives the rotation driver 12 to rotate the frame W and the
antennas 19 axially around the vertical axis AX1l. The in-
vehicle controller 50 may rotate the rotation driver 12 at
a predetermined speed, or may move the rotation driver 12

in steps at predetermined angular intervals. The positions
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of the antennas 19 can be changed by using the existing
transferer 18 (rotation driver 12).
[0066]

Next, the determiner 56 determines whether or not the
rotation amount of the antennas 19 exceeds a set wvalue
(Step S13). 1In Step S13, the determiner 56 determines
whether or not the rotation amount of the antennas 19
exceeds a preliminarily set rotation amount. The
determiner 56 determines whether or not the rotation amount
of the antennas 19 exceeds, for example, 360° serving as
the set value. If the determiner 56 determines the
rotation amount of the antennas 19 as not exceeding the set
value (NO in Step S13), the processes of Step S11 and
thereafter are repeated. That is to say, in Step S11, the
determiner 56 determines whether or not the communication
quality acquired while rotating the antennas 19 has
continued to stay below a predetermined value for a certain
period of time or longer.

[0067]

The in-vehicle controller 50 holds the positions of
the antennas 19 (the positions of the antennas 19 at which
the radio wave intensity is greater than or equal to a
predetermined value) at which the communication gquality
does not continue to stay below the predetermined value for
a certain period of time or longer. Now, the transport
vehicle V (transport vehicle V1 shown in Fig. 8) can
communicate information with the host controller HC or the
blocking controller BC, and can resume the execution of the
transport instruction. It should be noted that if the
determiner 56 again determines the rotation amount of the
antennas 19 as not exceeding the set value in Step S11 (NO

in Step S13), the processes of Step S12 and thereafter are
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performed.
[0068]

If the determiner 56 determines the rotation amount
of the antennas 19 as exceeding the set value (YES in Step
S13), the in-vehicle controller 50 executes a fault process
such as issuing an error or an alert (Step S14), and the
process ends. In Step S14, the in-vehicle controller 50
may, instead of issuing an error or an alert, execute
another process (countermeasure) such as changing the
communication channel as a fault process. Moreover, before
performing the process of Step S14, the in-vehicle
controller 50 may wait for a predetermined period of time
(for example, several minutes) to elapse, and then perform
the processes of Step S11 and thereafter again. For
example, there are some cases where any of the other
transport vehicles V2 to V6 shown in Fig. 8 may have
completed the operation of transferring an article M and
may have proceeded from the grid cell C already, and in
these cases, there is a possibility that the communication
quality around the transport vehicle V1 may already have
improved. Also, the host controller HC or the blocking
controller BC may identify a transport vehicle V (transport
vehicle V1 in Fig. 8) that has not performed communication
for a predetermined time, and notify the operator of the
presence of the transport vehicle V with which
communication cannot be made.

[0069]

Fig. 9 is a perspective view showing another example
of the transport vehicle according to the embodiment. A
transport vehicle VA shown in Fig. 9 is of a configuration
in which the vertical positions of the antennas 19 can be

changed. The other configurations in the transport wvehicle
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VA are similar to those in the transport vehicle V
described above. Also, these similar configurations are
assigned with the same reference signs and the descriptions
thereof are omitted or simplified. In the form shown in
Fig. 9, the positions of the antennas 19 can be changed
downward in the vertical direction. As shown in Fig. 9,
the antennas 19 can make movements that combine rotation
around the vertical axis AX1l and linear motion in the
vertical direction, allowing the positions of the antennas
19 to move in a wider range. The downward position change
of the antennas 19 can be executed by a simple actuator,
and it is therefore possible to suppress a significant cost
increase. Also, a configuration may be applied in which
positions of the antennas 19 are maintained by a locking
mechanism and the antennas 19 are lowered by their own
weight as the antennas 19 are released from the maintained
positions in synchronization with the rotation of the
antennas 19, for example.

[0070]

As described above, according to the present
embodiment, it is possible, using the driving mechanism in
the existing transferer 18, to change at least the
positions or the postures of the antennas 19 without
separately providing a mechanism for driving the antennas
19 in the transport vehicle V. It is also possible to
improve the state of communication performed through the
antennas 19 even when the transport vehicle V (travelers
20) itself is in a stop state, and suppress the increase in
size and weight of the transport vehicle V.

[0071]
The embodiment of the present invention has been

described above. However, the technical scope of the
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invention is not limited to the description of the above
embodiment. It is also apparent to those skilled in the
art that various modifications or improvements can be added
to the above embodiment. The technical scope of the
present invention also encompasses one or more of
modifications or improvements. One or more of the
requirements described in the above embodiment may be
omitted in some cases. One or more of the requirements
described in the above embodiment may be combined where
appropriate. The order of executing processes shown in the
present embodiment can be realized in an arbitrary order
unless an output of the previous processing is used in the
following processing. While operations in the above
embodiment have been described with expressions such as
"first", "next", and "subsequently" for the sake of
convenience, the operations need not always be implemented
in that order. The contents of Japanese Patent Application
No. 2019-114535 and all documents cited in the detailed
description of the present invention are incorporated
herein by reference to the extent permitted by law.

[0072]

In the embodiment described above, it has been
described that the positions of the antennas 19 are changed
by rotating the antennas 19, however, the expressions
containing the phrase "changing the positions of the
antennas 19" or similar are also used in a sense of
changing the postures of the antennas 19.

[0073]

Furthermore, in the above embodiment, a form of
mounting the antennas 19 on the lower end of the frame W is
described as an example, however, the invention is not

limited to this form. For example, the antennas 19 may be
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provided in a state of projecting in the horizontal
direction (for example, in the tangential direction of the
outer circumference of the frame W in a plan view) on the
outer upper part of the frame W.

[0074]

Also, in the above embodiment, a form of arranging
the antennas 19 along the vertical direction (Z direction)
is described as an example, however, the invention is not
limited to this form. For example, the antennas 19 may be
mounted on the frame W in a state of being tilted with
respect to the vertical direction.

Description of Reference Signs
[0075]

C: Grid cell (cell)

M: Article

R: Track

BC: Blocking controller (controller)
HC: Host controller (controller)
V, V1 to V6: Transport vehicle
W: Frame

AP: Access point

AX1l: Vertical axis

SYS: Transport vehicle system
10: Main body

11: Lateral mechanism

12: Rotation driver

13: Holder

18: Transferer

19, 197, 19B: Antenna

20: Traveler

50: In-vehicle controller

51: Memory storage
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52:
53:
54:
55:
56:
57:

Communicator

Traveling controller

Transfer controller

Procession permission generator
Determiner

State information processor
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CLAIMS

1. A transport vehicle comprising:

a traveler;

a transferer that is mounted on the traveler and
receives or delivers an article from or to a transfer
destination; and

an antenna that is provided so that at least the
position or the posture thereof can be changed so as to
follow the action of the transferer, and that performs

wireless communication with another device.

2. The transport vehicle according to claim 1,
comprising

a rotation driver that rotates the transferer around
a vertical axis, wherein

the position of the antenna around the vertical axis
is changed so as to follow the rotation of the transferer

by the rotation driver.

3. The transport vehicle according to claim 2,
wherein

the transferer includes a lateral mechanism that
causes a holder for holding an article to move
horizontally,

the rotation driver causes the lateral mechanism to
rotate around the vertical axis, and

the antenna is provided in a portion of the
transferer other than the portion that is moved

horizontally by the lateral mechanism.

4. The transport vehicle according to claim 2 or 3,
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comprising

a frame that surrounds the transferer and is rotated
around the vertical axis together with the transferer by
the rotation driver, wherein

the antenna is mounted on the frame.

5. The transport vehicle according to claim 4,
wherein
the antenna is mounted in a state of projecting

downward from a lower end of the frame.

6. The transport vehicle according to any one of
claims 1 to 5, wherein

the traveler travels on a grid-patterned track,
proceeds to a cell if a procession permission corresponding
to each of the cells of the grid of the track is granted by
communicating with the another device via the antenna, and
does not proceed to the cell if the procession permission

is not granted.
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