DESCRIPTION
[Title of Invention] OVERHEAD TRANSPORT VEHICLE, OVERHEAD
TRANSPORT SYSTEM, AND CONTROL METHOD FOR OVERHEAD TRANSPORT
VEHICLE
Technical Field
[0001]

The present invention relates to an overhead
transport vehicle, an overhead transport system, and a
control method for an overhead transport vehicle.
Background Art
[0002]

In manufacturing factories such as semiconductor
manufacturing factories, there has been proposed a
transport system which uses an overhead transport vehicle
which travels along a track installed on a ceiling In order
to transport articles, such as FOUPs for accommodating
semiconductor wafers and reticle pods for accommodating
reticles, between a load port of a processing tool and a
transfer destination such as a storage and a
receiving/delivering port. The overhead transport vehicle
includes a traveler which travels on a track and a main
body which 1s mounted on the traveler so as to move
integrally with the traveler (for example, see Patent
Literature 1). Patent Literature 1 discloses a
configuration in which such an overhead transport vehicle
includes inner walls which, when the main body stores an
article, sandwich the article from the front side and the
rear side thereof i1In the traveling direction, and the
overhead transport vehicle also includes an article holder
which holds the article, a lift driver which raises or
lowers the article holder, a lateral extender which
projects the lift driver to the lateral side of the



traveling direction with respect to the main body, and a
rotator which rotates the lift driver.

Citation List

Patent Literature

[0003]

[Patent Literature 1] Japanese Unexamined Patent
Application, First Publication No. 2001-171970
Summary of Invention
Technical Problem
[0004]

When transporting a FOUP or the like, an overhead
transport vehicle stores a FOUP or the like in a main body
while an opening/closing lid thereof is oriented laterally
with respect to the traveling direction. In this state,
the opening/closing lid may not, in some cases, face the
processing tool or the like even when the FOUP or the like
is placed on a load port. For this reason, in order to
make the opening/closing lid of the FOUP face the
processing tool or the like, it may be iIn some cases
necessary to rotate the FOUP or the like about the vertical
axis before placing it. The overhead transport vehicle
disclosed i1In Patent Literature 1 has a rotator which
rotates an article and employs a configuration in which the
article 1s rotated In a state where the rotation axis of
the rotator is offset from the center line of the track.
This overhead transport vehicle enables the article held by
the holder to rotate about the vertical rotation axis while
the holder is stored within the main body and reduces the
turning space for the article within the main body, thereby
preventing interference of the article with the inner wall
of the main body when the article turns. However, since
the article is rotated while the article is stored iIn the



main body, a space needs to be provided in the main body to
allow the article to rotate therein. As a result, there is
a problem that the outer dimension of the main body
increases, which leads to an increase iIn the size of the
overhead transport vehicle.

[0005]

It 1s an object of the present invention to provide
an overhead transport vehicle, a transport system, and a
control method for an overhead transport vehicle capable of
rotating an article by a predetermined angle or more so as
to be adapted to a transfer destination while reducing the
space inside the main body which stores the article and
miniaturizing the main body as well as the overhead
transport vehicle.

Means for Solving Problem
[0006]

An overhead transport vehicle according to the
present invention comprises: a traveler to travel on a
track provided on a ceiling or in the vicinity of the
ceiling; a main body mounted on the traveler; a transferer
which includes a holder to hold an article, a mover to move
the holder between a storing position at which the article
held by the holder i1s stored within the main body and an
exiting position at which the article exits the main body,
and a rotator to rotate the holder about a vertical
rotation axis, the transferer receiving or delivering the
article from or to a transfer destination where the article
is to be placed In a prescribed orientation; and a
controller to control operations of the traveler and the
transferer, wherein the main body has an inner wall at a
position at which the article held by the holder comes in
contact therewith when the holder set at the storing



position is rotated by a predetermined angle by the
rotator, and the controller causes the traveler to travel
in a state where the holder i1s set at the storing position
by the mover, and when the article i1s received from or
delivered to the transfer destination by the transferer,
causes the rotator to rotate the holder by the
predetermined angle or more in a state where the holder 1is
set at the exiting position by the mover so as to align the
article held by the holder with the prescribed orientation
of the transfer destination.

[0007]

The mover may comprise a lift driver which raises or
lowers the holder between the storing position and the
exiting position at which the article held by the holder
exits downward from the main body. The rotator may freely
be raised or lowered, and the holder may be provided in the
rotator.

[0008]

The mover may comprise a lateral extender which
advances or retracts the holder laterally with respect to
the track between the storing position and the exiting
position at which the article held by the holder exits
laterally from the main body. Dimensions of the lateral
extender and the holder as measured in a traveling
direction may be smaller than a dimension of the article
stored within the main body as measured in the traveling
direction.

[0009]

An transport system according to the present
invention includes a track provided on a ceiling or in the
vicinity of the ceiling, and the overhead transport vehicle

including a lift driver serving as a mover, wherein the



overhead transport vehicle includes a lateral extender
which advances or retracts the holder laterally with
respect to the track; the track has a straight section and
a curved section connected to the straight section; the
transfer destination is provided on a lower and lateral
side of the curved section; and when the article 1is
received from or delivered to the transfer destination by
the transferer, the controller performs control so as to
cause the traveler to stop in the curved section of the
track, cause the lift driver to lower the holder to the
exiting position, cause the rotator to rotate the holder to
align the article held by the holder with the prescribed
orientation of the transfer destination, cause the lateral
extender to advance the lift driver to a position at which
the holder or the article is directly above the transfer
destination, and cause the lift driver to lower the holder.
The straight section is provided along a side wall of a
building; the curved section is provided so as to curve
from the direction of the straight section and be away from
the side wall; the transfer destination is provided on a
lower and lateral side of the curved section and in the
vicinity of the side wall; and the side wall i1s provided at
a position at which the article held by the holder comes iIn
contact therewith when the lateral extender advances the
lift driver to a position at which the article i1s directly
above the transfer destination without the rotator rotating
the holder after the overhead transport vehicle stops the
traveler in the curved section.
[0010]

A control method for an overhead transport vehicle
includes: a traveler to travel on a track provided on a
ceiling or i1n the vicinity of the ceiling; a main body



mounted on the traveler; and a transferer which has a
holder to hold an article, a mover which moves the holder
between a storing position at which the article held by the
holder is stored within the main body and an exiting
position at which the article exits the main body, and a
rotator to rotate the holder about a vertical rotation
axis, receiving or delivering the article from or to a
transfer destination where the article 1s to be placed In a
prescribed orientation, the main body having an inner wall
at a position at which the article held by the holder comes
in contact therewith when the holder set at the storing
position is rotated by a predetermined angle by the
rotator, the control method comprising: causing the
traveler to travel iIn a state where the holder is set at
the storing position by the mover; and causing, when the
article i1s received from or delivered to the transfer
destination by the transferer, the rotator to rotate the
holder by the predetermined angle or more in a state where
the holder is set at the exiting position by the mover so
as to align the article held by the holder with the
prescribed orientation of the transfer destination.

[0011]

The transfer destination may be provided on a lower
side of the curved section of the track or on a lower and
lateral side of the curved section.

Advantageous Effects of the Invention
[0012]

According to the overhead transport vehicle and the
control method for an overhead transport vehicle of the
present invention, the clearance between the article and
the 1nner wall 1s so narrow that the article comes into
contact with the inner wall of the holder 1f the article



stored i1n the main body i1s rotated by the predetermined
angle, and i1t i1s therefore possible to reduce the space for
storing the article formed by the inner wall in the main
body. As a result, 1t i1s possible to mintaturize the main
body and the overhead transport vehicle. In the case of
receiving or delivering the article from or to the transfer
destination by the transferer, rotation of the
predetermined angle or more is allowed when the article 1s
at the exiting position, and it is therefore possible to
prevent the article from coming into contact with the inner
wall of the main body. Since the holder can be rotated by
the predetermined angle or more, even when the angle of the
transfer destination differs from that of the stopped
overhead transport vehicle, It is possible to easily and
appropriately receive or deliver the article from or to the
transfer destination by rotating the holder or the article
in alignment with the orientation prescribed at the
transfer destination.

[0013]

In the case where the mover is a lift driver which
raises or lowers holder between the storing position and
the exiting position at which the article held by the
holder exits downward from the main body, i1t is possible to
reliably prevent the article from coming into contact with
the inner wall of the main body when rotating the article
by rotating the article when the lift driver has lowered
the article to the position at which the article exits
downward from the main body. Even iIn the case where an
obstacle is present on the lateral side and in the vicinity
of the overhead transport vehicle, the article can still be
rotated below the main body. When the rotator can freely
be raised or lowered by the lift driver and the holder is



provided in the rotator, the rotated part can be made
smaller compared to performing rotation with inclusion of
the entire lift driver, and it is therefore possible to
miniaturize the rotator.

[0014]

In the case where the mover is a lateral extender
which advances or retracts the holder laterally with
respect to the track between the storing position and the
exiting position at which the article held by the holder
exits laterally from the main body, it is possible to
reliably prevent the article from coming into contact with
the inner wall of the main body when rotating the article.
Even In the case where an obstacle is present below and iIn
the vicinity of the overhead transport vehicle, the article
can still be rotated on the lateral side the main body.
When the dimensions of the lateral extender and the holder
as measured in a traveling direction are smaller than the
dimension of the article stored within the main body as
measured in the traveling direction, it is possible to
prevent the lateral extender or the holder from coming into
contact with an obstacle such as a wall when advancing the
lateral extender.

[0015]

According to the transport system of the present
invention, when receiving or delivering the article between
the overhead transport vehicle and the transfer
destination, the traveler i1s stopped In the curved section
of the track, the holder is lowered to the exiting position
by the lift driver, the holder is rotated by the rotator
while the article held by the holder is aligned with the
prescribed orientation of the transfer destination, the
lift driver is advanced by the lateral extender to a



position at which the holder or the article is directly
above the transfer destination, and the holder i1s lowered
by the lift driver. Therefore, when transferring the
article to the transfer destination on the lower and
lateral side of the curved section of the track, it iIs
possible, without having the article colliding with the
obstacle 1In the vicinity of the transfer destination, to
place the article appropriately on the transfer destination
while the article i1s aligned with the prescribed
orientation of the transfer destination. Even in the case
where the transfer destination is provided on a lower and
lateral side of the curved section and in the vicinity of
the building, it is possible, without having the article
colliding with the side wall, to receive or deliver the
article between the overhead transport vehicle and the
transfer destination.

[0016]

In the control method for an overhead transport
vehicle mentioned above, when the transfer destination is
arranged on the lower side of the curved section of the
track or on the lower and lateral side of the curved
section, 1t i1s possible to receive or deliver the article
from or to such a transfer destination by rotating the
holder by the predetermined angle or more.

Brief Description of the Drawings
[0017]

Fig. 1 is a diagram showing an example of an overhead
transport vehicle related to an embodiment.

Fig. 2 1s a cross-sectional view taken along the line
A-A 1n Fig. 1.

Fig. 3 1s a plan view showing an example in which
respective constituent elements of the overhead transport



vehicle are disassembled laterally (in a lateral direction)
with respect to a traveling direction.

Fig. 4 1s a diagram showing an example of a case In
which the overhead transport vehicle is viewed iIn the
traveling direction.

Fig. 5 1s a diagram schematically showing a rotator.

Fig. 6 shows an example of a transport system and a
control method for an overhead transport vehicle according
to the embodiment where Fig. 6 (A) is a diagram in which
the overhead transport vehicle is stopped in a curved
section, and Fig. 6 (B) is a diagram in which an article is
lowered to an exiting position.

Fig. 7 is a diagram, which follows Fig. 6, where Fig.
7 (A) 1s a diagram in which the article has been rotated
and Fig. 7 (B) is a diagram in which the article has been
advanced.

Fig. 8 is a diagram, which follows Fig. 7, and shows
a state of the article having been lowered and placed on a
load port.

Fig. 9 is a diagram showing another example of the
overhead transport system and the control method for an
overhead transport vehicle according to the embodiment.

Fig. 10 shows another example of the control method
for an overhead transport vehicle where Fig. 10 (A) 1s a
diagram in which the overhead transport vehicle i1s stopped
in a curved section, and Fig. 10 (B) is a reference diagram
in which the overhead transport vehicle Is stopped at
another position.

Fig. 11 1s a diagram showing still another example of
the control method for an overhead transport vehicle.

Fig. 12 shows a state where the overhead transport
vehicle has advanced the article to the exiting position,
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where Fig. 12 (A) i1s a plan view and Fig. 12 (B) i1s a
diagram as viewed from the traveling direction of the
overhead transport vehicle.

Fig. 13 1s a diagram, which follows Fig. 12, and
shows a state of the article having been rotated, where
Fig. 13 (A) 1s a plan view and Fig. 13 (B) i1s a diagram as
viewed from the traveling direction of the overhead
transport vehicle.

Fig. 14 is a diagram, which follows Fig. 13, and
shows a state of the article having been further advanced
and then being lowered and placed on a rack, where Fig. 14
(A) i1s a plan view and Fig. 14 (B) is a diagram as viewed
from the traveling direction of the overhead transport
vehicle.

Fig. 15 shows a state where the overhead transport
vehicle of another track is holding the article on the
rack, where Fig. 15 (A) is a plan view and Fig. 15 (B) is a
diagram as viewed from the traveling direction of the
overhead transport vehicle.

Fig. 16 is a diagram, which follows Fig. 15, and
shows a state of the article having been raised and
returned to the exiting position, where Fig. 16 (A) 1s a
plan view and Fig. 16 (B) is a diagram as viewed from the
traveling direction of the overhead transport vehicle.

Fig. 17 1s a diagram, which follows Fig. 16, and
shows a state of the article having been rotated, where
Fig. 17 (A) 1s a plan view and Fig. 17 (B) i1s a diagram as
viewed from the traveling direction of the overhead
transport vehicle.

Description of Embodiments
[0018]
The following describes an embodiment of the present
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invention with reference to the drawings. However, the
present invention is not limited to the embodiment. Note
that, 1n the drawings, scale is changed as necessary to
illustrate the embodiment, such as by enlarging or by
emphasizing a part. In the following description, an XYZ
coordinate system iIs used to describe the directions iIn
each drawing. In the XYZ coordinate system, a plane that
is parallel to a horizontal plane i1s defined as an XY
plane. The X direction represents the traveling direction
of an overhead transport vehicle 10 (traveler 11). A
direction perpendicular to the XY plane is denoted as a 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.
[0019]

Fig. 1 is a diagram showing an example of the
overhead transport vehicle 10 related to an embodiment.
The overhead transport vehicle 10 shown in Fig. 1 is
installed so as to be able to travel in a semiconductor
device manufacturing factory, and transports articles M
such as FOUPs accommodating semiconductor wafers used for
manufacturing semiconductor devices, and reticle pods
accommodating processing members such as reticles. In the
present embodiment, the article M is described as a FOUP,
however, the article M need not be a FOUP. The overhead
transport vehicle 10 can also be applied to facilities
other than those iIn the semiconductor device manufacturing
field and may be used to transport various types of
articles.

[0020]
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The article M includes, for example, a lid Ma (see
Fig. 2) to take out the content thereof such as a
semiconductor wafer. The lid Ma is detachably provided on
one of side surfaces of the article M. In the case where
the content of the article M is a circular object such as a
semiconductor wafer, an iInclined part Mb is provided on
each of two corner parts on a side opposite to the lid Ma
(see Fig. 2). It 1s possible, with this configuration, to
suppress the corner parts of the article M from interfering
with other objects when the article M is rotated.

[0021]

As shown in Fig. 1, the overhead transport vehicle 10
includes a traveler 11, a main body 12, a transferer 13,
and a controller 14. The traveler 11 travels in the X
direction along a track R installed on or in the vicinity
of a ceiling C of a building such as a manufacturing
factory. The traveling direction of the traveler 11 (the X
direction) is a direction substantially parallel to that of
the track R. The traveler 11 includes a traveling driver,
not shown in the drawings, and a plurality of wheels 1la,
and travels as the wheels 1l1la roll in the track R. The
traveling driver may be, for example, an electric motor
which i1s provided in the traveler 11 to drive the wheels
1la, or may be a linear motor which is provided using the
track R. Traveling and stopping of the traveler 11 are
controlled by the controller 14.

[0022]

The main body 12 i1s mounted on the traveler 11 so as
to move integrally with the traveler 11. The main body 12
can store the article M. The main body 12 includes a
coupling member 21, a support member 22, and cover members
23. The coupling member 21 is coupled to the traveler 11.
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The support member 22 i1s arranged along the horizontal
plane and supports the transferer 13. The cover members 23
are arranged so as to project downward in the vertical
direction (the Z direction) from the support member 22.
The cover members 23 are arranged respectively on the +X
side and the -X side iIn the traveling direction across a
storing position P1 at which the article M is stored. The
cover members 23 each have an inner wall 23a on the storing
position Pl side so as to face one another. The two inner
walls 23a are both planar and are arranged in parallel with
each other.
[0023]

Fig. 2 is a cross-sectional view taken along the line
A-A in Fig. 1 and shows a positional relationship between
the cover members 23 and the article M in the main body 12.
As shown iIn Fig. 2, the cover members 23 are each arranged
at a position where the article M comes into contact with
the 1nner wall 23a when the article M stored at the storing
position Pl is rotated by a predetermined angle 6 about a
rotation axis AX. Therefore, for example, when a rotator
19 rotates a holder 15 (described later) holding the
article M by a predetermined angle 6 or more, the article M
held by the holder 15 also rotates by the predetermined
angle 6 or more, and a part of the article M comes into
contact with the inner walls 23a of the cover members 23.
That 1s to say, iIn the state where the article M 1s stored
at the storing position P1l, the clearance between the
article M and the inner wall 23a i1s so narrow that the
article M comes into contact with the inner wall 23a 1f the
holder 15 i1s rotated.
[0024]

As shown In Fig. 1, the transferer 13 includes the
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holder 15 which holds the article M, the rotator 19 which
rotates the holder 15 about the vertical (Z direction)
rotation axis AX, and a mover 16 which moves the holder 15
and rotator 19 relative to the main body 12.

[0025]

The holder 15 i1s provided In the rotator 19. The
holder 15 suspends and holds the article M by grasping a
flange Mc provided on top of the article M. For example,
the holder 15 is a chuck movable in the horizontal
direction and having a plurality of claws 15a and suspends
and holds the article M by inserting each claw 15a under
the flange Mc of the article M and raising the holder 15.
The holder 15 is connected to suspenders 15b such as wires
and belts. A plurality, for example two, of suspenders 15b
are provided. The operation of the holder 15 is controlled
by the controller 14.

[0026]

The mover 16 includes a lift driver 17 which raises
or lowers the holder 15 in the vertical direction (the Z
direction), and a lateral extender 18 which advances or
retracts (laterally extends) the holder 15 and the lift
driver 17 to the lateral side of the track R (in the Y
direction, in the lateral direction of the track R, or iIn
the direction orthogonal to the traveling direction). The
lift driver 17 i1s, for example, a hoist, and lowers the
holder 15 by feeding out the suspenders 15b and lifts the
holder 15 by taking up the suspenders 15b.

[0027]

The lift driver 17 is controlled by the controller 14
to thereby raise or lower the holder 15 and the rotator 19
at a predetermined speed. The lift driver 17 is also
controlled by the controller 14 to thereby maintain the
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holder 15 at a target height. When the overhead transport
vehicle 10 In a stopped state starts traveling by the
traveler 11, the overhead transport vehicle 10 starts
traveling after, for example, the lift driver 17 has raised
the holder 15 to the uppermost position. This operation
prevents a part of the overhead transport vehicle 10 from
coming into contact with an obstacle below the track R when
the overhead transport vehicle 10 travels.

[0028]

The lateral extender 18 has a plurality of movable
plates 18a arranged in a vertically overlapped manner for
example, and a cable guide 18b which guides various cables
(see Fig. 3). The plurality of movable plates 18a are
movable to the lateral side of the traveling direction of
the traveler 11 (the Y direction). The lift driver 17 is
mounted on the lowermost movable plate 18a. The lateral
extender 18 includes a guide not shown in the drawings
which guides the movable plates 18a in the Y direction, and
a driver not shown in the drawings which moves the movable
plates 18a to the lateral side in the traveling direction
(the Y direction). The operation of the driver is
controlled by the controller 14. The cable guide 18b
accommodates various cables and follows the operation of
the lateral extender 18. Examples of the various cables
guided by the cable guide 18b include control signal cables
connected to the holder 15, the lift driver 17, and the
rotator 19, and a power supply cable.

[0029]

Fig. 3 i1s a diagram showing an example of a case
where respective constituent elements of the overhead
transport vehicle 10 are disassembled laterally with
respect to the traveling direction (in the Y direction) and
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viewed from the ceiling side. As shown iIn Fig. 3, a
dimension L2 of the lateral extender 18, a dimension L3 of
the lift driver 17, and a dimension L4 of the holder 15 as
measured iIn the traveling direction are all smaller than
the dimension L1 of the article M as measured in the
traveling direction. The lateral extender 18 i1s of a
configuration in which the movable plates 18a and the cable
guide 18b are arranged side by side in the traveling
direction. As shown in Fig. 3, the dimension L2 of the
lateral extender 18 is a combined dimension of the movable
plates 18a arranged side by side in the traveling direction
and the cable guide 18b.

[0030]

As shown in Fig. 3, the dimensions L2, L3, L4 of the
lateral extender 18, the lift driver 17, and the holder 15
are smaller than the dimension L1 of the article M, and it
is therefore possible to avoid the lateral extender 18 from
coming into contact with a wall or various apparatuses
before the article M does, when the lateral extender 18
advances the holder 15.

[0031]

Fig. 4 1s a diagram showing an example of a case In
which the overhead transport vehicle 10 is viewed in the
traveling direction (the X direction). As shown in Fig. 4,
the transferer 13 can move the article M held by the holder
15 between the storing position Pl and the exiting position
P2 by having the lift driver 17 feed out or take up the
suspenders 15b. The storing position Pl is a position
where the article M i1s accommodated In a space sandwiched
between the inner walls 23a of the cover members 23. The
exiting position P2 is a position where the article M has
exited the main body 12 downward.
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[0032]

The transferer 13 moves the movable plates 18a of the
lateral extender 18 along a guide, not shown in the
drawings, by a driving force from a driver, not shown iIn
the drawings. Thereby, the transferer 13 can move the
article M held by the holder 15 between the storing
position P1 and the exiting position P3. The storing
position P1 is as described above. The exiting position P3
is a position where the article M has exited the main body
12 laterally (in the Y direction), that is, to the lateral
side of the traveling direction. The exiting position P3
is set on both lateral sides (on the +Y side and the -Y
side) of the traveling direction of the main body 12.
[0033]

The rotator 19 rotates the holder 15 about the
vertical (Z direction) rotation axis AX. The rotator 19
can freely be raised or lowered by the lift driver 17. As
shown In Fig. 4, in the state where the article M held by
the holder 15 is positioned at the exiting position P2 or
the exiting position P3, the rotator 19 can rotate the
holder 15 about the rotation axis AX by the predetermined
angle 6 or more mentioned above (see Fig. 2).

[0034]

Fig. 5 1s a diagram schematically showing the rotator
19. As shown in Fig. 5, the rotator 19 includes a drive
source 19a, a sensor 19b, a control board 19c, and a
turning shaft 19d. As the drive source 19a, for example,
an electric motor or the like capable of turning the
turning shaft 19d i1s used. The sensor 19b detects the
amount of rotation and so forth of the turning shaft 19d
and so forth. The control board 19c controls the operation
of the drive source 19a on the basis of control signals
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from the controller 14 and detection results of the sensor
19b. The turning shaft 19d can rotate relative to a
portion 17a which is raised or lowered by the lift driver
17 and 1s locked relative to the portion 17a in the
vertical direction (the Y direction). A lower end of the
turning shaft 19d i1s attached to the holder 15, and the
holder 15 (and the article M) can be turned by rotating the
turning shaft 19d. The drive source 19a, the sensor 19b,
and the control board 19c are arranged in the portion l1l7a.
[0035]

The rotator 19 is arranged on top of the holder 15
and moves iIn the vertical direction (the Z direction)
together with the holder 15 by driving the lift driver 17.
As described above, the rotator 19 can, by being arranged
on top of the holder 15, make the rotated part smaller
compared to performing rotation with inclusion of the lift
driver 17. As a result, it is possible to miniaturize the
rotator 19.

[0036]

The rotator 19 is not limited to being arranged on
top of the holder 15. For example, the rotator 19 may be
arranged between the movable plates 18a of the lateral
extender 18 and the lift driver 17. Even iIn this
configuration, in the state where the article M 1is
positioned at the exiting position P2 and the exiting
position P3, i1t is possible, by driving the rotator 19, to
rotate the holder 15 with inclusion of the lift driver 17
and rotate the article M held by the holder 15 about the
rotation axis AX by the predetermined angle 6 or more.
[0037]

As shown 1n Fig. 5, cables 20 include holder cables
20a which are electrically connected to the holder 15, and
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rotator cables 20b which are electrically connected to the
rotator 19. The holder cables 20a and the rotator cables
20b are supported by different suspenders 15b. The holder
cables 20a include a control cable for controlling the
holder 15 and a power supply cable for supplying electric
power to the holder 15. The holder cables 20a are
connected to the turning shaft 19d of the rotator 19, and
supply control signals or electric power to the holder 15
via the turning shaft 19d. The rotator cables 20b include
a control cable for controlling the rotator 19 and a power
supply cable for supplying electric power to the rotator
19. The rotator cables 20b are connected to the control
board 19c. As described above, by arranging the cables 20
on the suspenders 15b, it is possible to supply control
signals or electric power to the holder 15 and the rotator
19 with a compact configuration.

[0038]

As shown in Fig. 1, the controller 14 controls the
operation of each part of the traveler 11 and the
transferer 13. Upon instruction of the controller 14, the
traveler 11 travels in the state where the holder 15 is
placed at the storing position Pl by the mover 16. When
the traveler 11 stops, the stopping is performed by
reading, with a sensor provided in the overhead transport
vehicle 10, a stop indicator which is provided on or in the
vicinity of the track R and corresponds to the transfer
destination. When receiving or delivering the article M
from or to the transfer destination by the transferer 13,
upon instruction of the controller 14, the rotator 19
rotates the holder 15 by the predetermined angle 6 or more
in the state where the holder 15 is placed at the exiting
positions P2, P3 by the mover 16 to thereby rotate the
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article M held by the holder 15 by the predetermined angle
© or more.
[0039]

Fig. 6 to Fig. 8 are diagrams showing an example of a
transport system SYS and a control method for the overhead
transport vehicle 10 according to the embodiment. The
transport system SYS includes the track R and the overhead
transport vehicle 10. The overhead transport vehicle 10
transports the article M to a load port (transfer
destination) 30 of a processing tool 42, for example. On
the load port 30, the article M is placed In a prescribed
orientation (for example, an orientation in which the lid
Ma faces the processing tool 42). The overhead transport
vehicle 10 receives the article M from the load port 30 and
transports it to another location. In the present
embodiment, the load port 30 of the processing tool 42 is
described as an example of the transfer destination,
however, the transfer destination may be a
receiving/delivering port of an automated warehouse, a
storage rack, or the like. Examples of the processing tool
42 include a film former, a coater/developer, an exposer,
and an etcher, and the processing tool 42 i1s an apparatus
which performs various processes during the course of
manufacturing various types of devices (for example,
semiconductor devices).

[0040]

In the present embodiment, the processing tool 42 is
installed 1In the vicinity of a side wall 41 of a building.
For example, as shown iIn Fig. 6, the processing tool 42 is
installed so that the front-side wall of the processing
tool 42 is perpendicular to the side wall 41 of the
building. With this configuration, the load port 30 of the
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processing tool 42 is arranged in the vicinity of the side
wall 41. A taking-in port of the load port 30 which 1is
opened or closed In order to take a workpiece (such as a
semiconductor wafer) into the processing tool 42 from the
article M i1s provided substantially flush with the front-
side wall of the processing tool 42. That is to say, the
taking-in port i1s provided so as to be perpendicular to the
side wall 41 of the building. The workpiece is taken out
from or taken into the article M placed on the load port 30
and is taken into or taken from the processing tool 42 in
the state where the lid Ma of the article M has been
removed and the portion on which the lid Ma was mounted has
been aligned with the taking-in port of the load port 30.
Thus, the article M is preliminarily determined to be
placed on the load port 30 in the orientation so that the
lid Ma is aligned with the taking-in port of the load port
30 (in other words, in the orientation which brings the lid
Ma of the article M to a position parallel with and in the
vicinity of the taking-in port of the load port 30). In
the present embodiment, this orientation corresponds to the
prescribed orientation at the time of placing the article M
on the load port 30.

[0041]

The track R includes straight sections R1, R2
arranged along the side wall 41 and the processing tool 42,
and a curved section R3 arranged at a position which
deviates from the upper side of the load port 30 of the
processing tool 42. The curved section R3 is provided so
as to connect to the straight section R1 along the side
wall 41 and the straight section R2 along the processing
tool 42. The curved section R3 is provided so as to curve
from the direction of the straight section R1 and be away
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from the side wall 41. The straight sections R1, R2 and
the curved section R3 are arranged at positions at which
the side wall 41 and the processing tool 42 are not
interfered when the overhead transport vehicle 10 travels.
[0042]

First, an operation in the case where the overhead
transport vehicle 10 transports the article M to the load
port 30 1s described. As shown in Fig. 6 (A), the traveler
11 stops at the curved section R3 of the track R according
to an instruction from the controller 14. 1In such a case,
the overhead transport vehicle 10 stops in the state of not
being parallel to the side wall 41 or the processing tool
42 as viewed from above. Therefore, the article M stored
in the main body 12 is In a state of not being parallel to
the front-side wall of the processing tool 42, being
deviated from above the load port 30, and having rotated
from the prescribed orientation of the load port 30. In
this state, the controller 14 causes the transferer 13 to
execute transportation of the article M to the load port 30
arranged below the curved section R3.

[0043]

IT the article M i1s first projected laterally by the
lateral extender 18 and then is rotated so as to be adapted
to the load port 30, the corner part of the article M comes
into contact with the side wall 41 as shown by the chain
line In Fig. 6 (A). Also, i1If the article M is rotated by
the rotator 19 so as to be adapted to the load port 30 iIn
the state of being placed at the storing position P1 before
projecting the article M laterally, the article M comes
into contact with the inner wall 23a of the cover member 23
as described above. Therefore, the controller 14 performs
control as shown in Fig. 6 (B) and thereafter so as to
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avoid the article M from coming into contact with the side
wall 41 and avoids the article M from coming Into contact
with the i1nner walls 23a of the cover members 23.

[0044]

First, as shown In Fig. 6 (B), the lift driver 17
lowers the holder 15 to place the article M at the exiting
position P2. Since there is no high obstacle below the
curved section R3, it is possible to avoid the article M
from coming into contact with other objects when the
article M is lowered to the exiting position P2 from the
main body 12 of the overhead transport vehicle 10. It is
at least possible to avoid the article M from coming into
contact with the side wall 41 or the processing tool 42
when the article M is lowered from the storing position Pl
to the exiting position P2.

[0045]

After the article M has been placed at the exiting
position P2, as shown in Fig. 7 (A), the rotator 19 rotates
the holder 15 upon instruction of the controller 14 to
rotate the article M about the rotation axis AX (see Fig.
2) and align the article M with the prescribed orientation
of the load port 30 serving as the transfer destination of
the article M. That 1s to say, the article M is rotated to
the orientation which makes the taking-in port of the load
port 30 (the front-side wall of the processing tool 42)
parallel with the lid Ma of the article M. In such a case,
the holder 15 is rotated while the article M i1s placed at
the exiting position P2 where the article M does not
interfere with the cover members 23, and i1t is therefore
possible to rotate the article M by the predetermined angle
© or more. The article M is rotated so that the 1id Ma

faces the processing tool 42. Therefore, even when the lid
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Ma is oriented iIn any direction at the storing position P1,
it i1s possible to make the lid Ma face the processing tool
42 1n the prescribed orientation of the load port 30 by
having the rotator 19 rotate the article M.

[0046]

After having aligned the orientation of the article M
with the prescribed orientation of the load port 30, as
shown 1n Fig. 7 (B), the lateral extender 18 advances, upon
instruction of the controller 14, the lift driver 17 (the
holder 15) to a position at which the article M is directly
above the load port 30. 1In such a case, since the article
M is rotated to be adapted to the load port 30, the article
M does not come into contact with obstacles such as the
side wall 41 and the processing tool 42. Since the
dimensions of the lateral extender 18, the lift driver 17,
and the holder 15 as measured in the traveling direction
are smaller than the dimension of the article M as measured
in the traveling direction (see Fig. 3), it is possible to
prevent the lateral extender 18 and so forth from coming
into contact with obstacles such as the side wall 41 and
the processing tool 42 when the lateral extender 18 is
advanced.

[0047]

After the article M has been positioned directly
above the load port 30, as shown in Fig. 8, the lift driver
17 lowers the holder 15 upon instruction of the controller
14 and places the article M on the load port 30, and then,
the article M is released from being held by the holder 15.
Through a series of these operations, the overhead
transport vehicle 10 completes the transportation of the
article M to the load port 30. After having placed the
article M on the load port 30, the holder 15 is raised by
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the lift driver 17 and the lateral extender 18 i1s retracted
into the main body 12. Thereby, the overhead transport
vehicle 10 i1s brought to a travelable state.

[0048]

Next, here i1s described an operation in the case
where the overhead transport vehicle 10 receives the
article M placed on the load port 30. In such a case, the
traveler 11 stops iIn the curved section R3 of the track R
in a manner similar to that in the case of placing the
article M on the load port 30. The holder 15 is in the
state of not holding the article M. In this state, the
holder 15 is lowered to hold the article M In a manner
similar to the operation shown in Fig. 6 (B) to Fig. 8.
Since the holder 15 is not holding the article M, the
lateral extender 18 may first advance the holder 15 to
directly above the article M, then the rotator 19 may
rotate the holder 15 so as to be adapted to the article M,
and then, the lift driver 17 may lower the holder 15.
[0049]

After the holder 15 holds the article M, the holder
15 i1s raised by the lift driver 17 and holds the article M
at the height of the exiting position P2. Next, the
lateral extender 18 retracts the lift driver 17 (the holder
15) to the lower side of the main body 12. As a result,
the article M is In a state similar to that in Fig. 6 (B).-
Next, the holder 15 i1s rotated by the rotator 19 to rotate
the article M about the rotation axis AX, and the
orientation of the article M i1s aligned with the
arrangement of the cover members 23 of the main body 12.
Then, the lift driver 17 raises the holder 15 to place the
article M at the storing position P1. Through a series of
these operations, the overhead transport vehicle 10
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completes the receiving of the article M placed on the load
port 30.
[0050]

As described above, according to the overhead
transport vehicle 10 of the present embodiment, the
clearance between the article M stored iIn the main body 12
and the cover member 23 1s narrow and the article storage
space formed by the cover members 23 is small, and i1t 1s
therefore possible to miniaturize the main body 12 and the
overhead transport vehicle 10. [In the case of receiving or
delivering the article M from or to the transfer
destination (the load port 30) by the transferer 13,
rotation by the predetermined angle 6 or more is allowed
when the article M is at the exiting position P2, and it is
therefore possible to prevent the article M from coming
into contact with the cover members 23 of the main body 12.
Since the holder 15 can be rotated by the predetermined
angle 6 or more at the exiting position P2, the article M
can be received from or delivered to the load port 30
arranged in the vicinity of the side wall 41 without the
article M coming into contact with the side wall 41. Since
the article M can still be appropriately received or
delivered even when the load port 30 i1s in the vicinity of
the side wall 41 of the building, the processing tool 42
(the load port thereof) can be arranged in the vicinity of
the side wall 41 and the efficiency of the space iIn the
building can be improved.

[0051]

The embodiment described above has shown an example
of receiving or delivering the article M from or to the
load port 30 in the vicinity of the side wall 41. Fig. 9
and Fig. 10 show receiving or delivering of the article M
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from or to another load port 31. Since the configurations
of overhead transport vehicles 10 and 10A are the same as
that in the embodiment described above, the same symbols
are assigned thereto, and the descriptions thereof are
omitted.

[0052]

Fig. 9 and Fig. 10 are diagrams showing another
example of the control method for the overhead transport
vehicle 10 according to the embodiment. The overhead
transport vehicle 10 transports the articles M to load
ports 31, 31A of a processing tool, a storage rack, or an
automated warehouse not shown in the drawings. The
overhead transport vehicle 10 receives the articles M from
the load ports 31, 31A and transports them to other
locations. Here is described an example of a case where
the articles M are placed on the load ports 31, 31A so that
the 1id Ma of each article M faces rearward in the
traveling direction of an external track R5 described
later. That is to say, here is shown an example in which
the orientation of the article M prescribed at the load
ports 31, 31A makes the lid Ma rear-facing In the traveling
direction of the external track R5. The direction of the
lid Ma 1s not limited to the example shown in Fig. 9, and
the article M may be placed so that the lid Ma may face
another direction.

[0053]

In the embodiment shown in Fig. 9 and Fig. 10, the
track R has a circular track R4 and the external track R5.
For example, the circular track R4 i1s provided along a
processing tool, a storage rack, or an automated warehouse
not shown in the drawings. The circular track R4 has
straight sections R41, R42 and curved sections R43, R44.
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The external track R5 is arranged outside the circular
track R4. The external track R5 §s connected to the
circular track R4 by two connection tracks R6. One of the
two connection tracks R6 i1s a track for entering the
circular track R4 from the external track R5, and the other
connection track R6 i1s a track for exiting from the
circular track R4 to the external track R5. In the present
embodiment, the load port 31 i1s arranged at a position on
the lower side of the connection track R6 and on the lower
and lateral side of a curved section R44. The load port
31A is arranged at a position on the lower side of the
external track R5.

[0054]

As shown in Fig. 10 (A), when the overhead transport
vehicle 10 transports the article M to the load port 31,
the traveler 11 stops at the curved section R44 of the
circular track R4 upon instruction of the controller 14.

In this state, the overhead transport vehicle 10 receives
or delivers the article M from or to the load port 31
arranged on the lower and lateral side of the curved
section R44, for example, In a procedure similar to that iIn
Fig. 6 to Fig. 8 described above. The operation of the
overhead transport vehicle 10 i1s controlled by the
controller 14, and this i1s similar to that described above.
[0055]

First, the lift driver 17 lowers the holder 15 to
place the article M at the exiting position P2. After the
article M has been placed at the exiting position P2, the
rotator 19 rotates the holder 15 about the rotation axis AX
and aligns the orientation of the article M with the
orientation prescribed at the load port 31. At this time,
the holder 15 is rotated while the article M is still
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placed at the exiting position P2, and it is therefore
possible to rotate the holder 15 by the predetermined angle
B or more. After having aligned the orientation of the
article M with the orientation prescribed at the load port
31, the lateral extender 18 advances the lift driver 17
(the holder 15) to a position at which the article M is
directly above the load port 31. Then, the lift driver 17
lowers the holder 15 to place the article M on the load
port 31. Through a series of these operations, the
overhead transport vehicle 10 completes the transportation
of the article M to the load port 31.

[0056]

IT there 1s no obstacle in the vicinity of the load
port 31, the lateral extender 18 may advance the lift
driver 17 (the holder 15) to the position at which the
article M is directly above the load port 31, and then the
rotator 19 may align the orientation of the article M with
the orientation required at the load port 31. Then, the
lift driver 17 may lower the holder 15 to place the article
M on the load port 31.

[0057]

In the case also where the overhead transport vehicle
10 receives the article M placed on the load port 31, the
operation is performed In a manner similar to that
described above. First, the traveler 11 is stopped in the
curved section R44 of the circular track R4, and the holder
15 1s lowered through a procedure similar to that described
above to hold the article M placed on the load port 31.
After the holder 15 holds the article M, the holder 15 is
raised by the lift driver 17 and holds the article M at the
height of the exiting position P2. Next, the lateral
extender 18 retracts the lift driver 17 (the holder 15) to
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the lower side of the main body 12. Next, the holder 15 is
rotated by the rotator 19 to align the orientation of the
article M with the arrangement of the cover members 23 of
the main body 12. Then, the lift driver 17 raises the
holder 15 to place the article M at the storing position
P1. Through a series of these operations, the overhead
transport vehicle 10 completes the receiving of the article
M placed on the load port 31.

[0058]

The load port 31 is arranged on the lower side of the
connection track R6. For this reason, for example, as
shown in Fig. 10 (B), in the state where the overhead
transport vehicle 10 has moved to the connection track R6
from the external track R5 and the traveler 11 has been
stopped on the connection track R6, the transferer 13 can
receive or deliver the article M from or to the load port
31. However, in such a case, a part of the overhead
transport vehicle 10 (for example, the cover member 23) may
protrude to the external track R5 side in some cases. As a
result, the other overhead transport vehicle 10A traveling
on the external track R5 may be hindered in some cases, and
it 1s therefore necessary to temporarily stop the traveling
of the other overhead transport vehicle 10A.

[0059]

In the example shown in Fig. 10 (A), the overhead
transport vehicle 10 traveling on the circular track R4
receives or delivers the article M from or to the load port
31, and therefore, part of the overhead transport vehicle
10 does not become an obstacle to the other overhead
transport vehicle 10A traveling on the external track R5,
and the traveling of the other overhead transport vehicle
10A need not be stopped. For this reason, i1t is possible
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to suppress congestion of the overhead transport vehicle
10A on the external track R5.
[0060]

In the example shown in Fig. 10 (A), while the
overhead transport vehicle 10 receives or delivers the
article M from or to the load port 31, the overhead
transport vehicle 10A traveling on the external track R5
can receive or deliver the article M from or to the load
port 31A at the same time. For example, at the timing when
the overhead transport vehicle 10 receives or delivers the
article M from or to the load port 31, the traveler 11 of
the overhead transport vehicle 10A stops above the load
port 31A on the external track R5, and in this state, the
transferer 13 can receive or deliver the article M from or
to the load port 31A.

[0061]

The lift driver 17 of the overhead transport vehicle
10A lowers the holder 15 to place the article M at the
exiting position P2. Then, the rotator 19 rotates the
holder 15 to align the orientation of the article M with
the load port 31A. For example, the rotator 19 rotates the
holder 15 so that the lid Ma of the article M faces
rearward in the traveling direction of the external track
R5. In the overhead transport vehicle 10A also, since the
article M rotates i1In the state of having been placed at the
exiting position P2, it i1s possible to rotate the article M
by the predetermined angle 6 or more. After having aligned
the orientation of the article M with the load port 31A,
the lift driver 17 lowers the holder 15 to place the
article M on the load port 31A. Through a series of these
operations, the overhead transport vehicle 10A completes
the transportation of the article M to the load port 31A.
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[0062]

Here i1s described a case where the overhead transport
vehicle 10A receives the article M placed on the load port
31A. As with the above description, the overhead transport
vehicle 10A causes the traveler 11 to stop above the load
port 31A and lowers the holder 15 to hold the article M.
Then, the lift driver 17 raises the holder 15 to place the
article M at the exiting position P2. Next, the rotator 19
rotates the holder 15 to align the orientation of the
article M with the arrangement of the cover members 23 of
the main body 12. Then, the lift driver 17 raises the
holder 15 to place the article M at the storing position
P1. Through a series of these operations, the overhead
transport vehicle 10A completes the receiving of the
article M placed on the load port 31A.

[0063]

As described above, In the embodiment shown in Fig. 9
and Fig. 10, when the overhead transport vehicle 10
receives or delivers the article M from or to the load port
31, it is possible to ensure smooth traveling of the
overhead transport vehicle 10A on the external track R5
without the overhead transport vehicle 10 becoming an
obstacle to the overhead transport vehicle 10A traveling on
the external track R5. Since the overhead transport
vehicle 10A traveling on the external track R5 can receive
or deliver the article M from or to the load port 31A at
the same time when the overhead transport vehicle 10
receives or delivers the article M from or to the load port
31, the efficiency of transporting the articles M can be
improved.

[0064]
In the embodiment described above, the example has
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been shown 1n which the load ports 30, 31, 31A are
installed on the floor surface of the building. However,
there are some cases where the article M i1s received from
or delivered to a rack 32 serving as a transfer destination
which 1s arranged in the upper part of the building and is
positioned at a predetermined height from the floor
surface. Fig. 11 to Fig. 17 are diagrams showing another
example of the control method for the overhead transport
vehicles 10 (10A, 10B) according to the embodiment. In
Fig. 12 to Fig. 17, (A) of each figure is a downward view
from above (in the -Z direction), and (B) of each figure is
a view from the traveling direction (the X direction).
Since the configurations of the overhead transport vehicles
10 (10B, 10C) are the same as that in the embodiment
described above, the same symbols are assigned thereto, and
the descriptions thereof are omitted.

[0065]

As shown in Fig. 11 and Fig. 12, the track R has
straight tracks R7, R8. As shown in Fig. 12, the straight
tracks R7, R8 each extend along the X direction, and are
arranged in parallel with each other while having the rack
32 therebetween as viewed from above. A plurality of racks
32 are arranged in line In the X direction so as to follow
the straight tracks R7, R8. Hereinafter, when the
plurality of racks 32 are distinguished from one another,
they are represented as racks 32a, 32b.

[0066]

As shown In Fig. 12, the overhead transport vehicles
10 travel i1n directions opposite to each other on the
straight tracks R7, R8. Hereinafter, the overhead
transport vehicles 10 are described as an overhead
transport vehicle 10B traveling on the straight track R7
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and an overhead transport vehicle 10C traveling on the
straight track R8. The overhead transport vehicles 10B,
10C transport the article M to each of the plurality of
racks 32. The overhead transport vehicles 10 each receive
the article M from each of the racks 32 and transport it to
another location. In the present embodiment, the article M
can also be received or delivered between the overhead
transport vehicle 10B and the overhead transport vehicle
10C via the rack 32. Hereinafter, operations of the
overhead transport vehicle 10B and the overhead transport
vehicle 10C will be described.
[0067]

First, here i1s described an operation in a case where
the overhead transport vehicle 10B transports the article M
to the rack 32a. As shown in Fig. 12 (A) and Fig. 12 (B),
the traveler 11 of the overhead transport vehicle 10B stops
on a lateral side of the rack 32a on the straight track R7.
Then, the lateral extender 18 advances the article M toward
the rack 32a side so as to be placed at the exiting
position P3 (see Fig. 4). At this time, the lateral
extender 18 sets the amount of advancement so that an
outermost trajectory S1 at the time of rotating the article
M will not overlap with the overhead transport vehicle 10C
traveling on the straight track R8. In this state, the
article M has not reached directly above the rack 32a. As
a result, it is possible to prevent interference between
the overhead transport vehicle 10C traveling on the
straight track R8 and the article M being transported by
the overhead transport vehicle 10B.
[0068]

Then, as shown In Fig. 13 (A) and Fig. 13 (B), the
rotator 19 rotates the holder 15 about the rotation axis AX
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to align the orientation of the article M with the
orientation prescribed at the rack 32a. For example, the
rotator 19 adjusts the orientation of the article M so that
the 1id Ma of the article M faces forward in the traveling
direction of the overhead transport vehicle 10B (in the +X
direction). The holder 15 is rotated while the article M
is placed at the exiting position P3 where the article M
does not interfere with the cover members 23, and i1t 1is
therefore possible to rotate the article M by the
predetermined angle 6 or more. The orientation of the
article M placed on each rack 32 is uniformly set so that
the 1id Ma is oriented in the +X direction. However, the
orientation of the article M may be uniformly set to
another direction, and the orientation of the lid Ma may be
arbitrarily set at each rack 32.

[0069]

As shown in Fig. 13 (A), the clearance between the
rack 32a and the rack 32b iIs set so that the outermost
trajectory S1 in the case of rotating the article M to be
placed on the rack 32a does not overlap with an outermost
trajectory S2 in the case of rotating the article M to be
placed on the rack 32b adjacent to the rack 32a by the
overhead transport vehicle 10C traveling on the straight
track R8. With this configuration, even if the overhead
transport vehicle 10B and the overhead transport vehicle
10C receive or deliver the articles M from or to the
adjacent racks 32a, 32b at the same time, interference
between the articles M can be avoided, and the efficiency
of transporting the articles M can be improved by receiving
or delivering the articles M from or to the racks 32a, 32b
at the same time.

[0070]
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After having aligned the orientation of the article M
with the orientation prescribed at the rack 32a, as shown
in Fig. 14 (A), the lateral extender 18 of the overhead
transport vehicle 10B advances the lift driver 17 (the
holder 15) until the article M has been positioned directly
above the rack 32a. In such a case, since the orientation
of the article M i1s aligned with the orientation prescribed
at the rack 32a, 1t is possible to prevent the article M
from interfering with the overhead transport vehicle 10C
traveling on the straight track R8. Next, the lift driver
17 lowers the holder 15 and places the article M on the
rack 32a, and the article M is then released from being
held by the holder 15. After having placed the article M
on the rack 32a, as shown in Fig. 14 (B), the lift driver
17 raises the holder 15. Then, the lateral extender 18
retracts the lift driver 17 (the holder 15) into the main
body 12. Through a series of these operations, the
overhead transport vehicle 10B completes the transportation
of the article M to the rack 32a.

[0071]

Here is described a case where the overhead transport
vehicle 10B receives the article M placed on the rack 32a.
As with the above description, the overhead transport
vehicle 10B causes the traveler 11 to stop on the lateral
side of the rack 32a, and after having advanced the lateral
extender 18, lowers the holder 15 to hold the article M.
Then, the lift driver 17 raises the holder 15 to lift the
article M. Next, the lateral extender 18 retracts the
holder 15 slightly (moves the holder 15 slightly in the -Y
direction) and places the article M at the exiting position
P3 as shown in Fig. 13 (A). Then, the rotator 19 rotates
the holder 15 to align the orientation of the article M
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with the arrangement of the cover members 23 of the main
body 12. Then, the lateral extender 18 retracts the lift
driver 17 (the holder 15) and places the article M at the
storing position Pl (see Fig. 4). Through a series of
these operations, the overhead transport vehicle 10B
completes the receiving of the article M placed on the rack
32a.

[0072]

Next, here are described operations In a case where
the overhead transport vehicle 10C traveling on the
straight track R8 receives the article M placed on the rack
32a. As shown in Fig. 15 (A) and Fig. 15 (B), the traveler
11 of the overhead transport vehicle 10C stops on the
lateral side of the rack 32a. Next, the lateral extender
18 advances the holder 15 until the holder 15 has been
positioned directly above the article M, and thereafter the
holder 15 is lowered by the lift driver 17 to hold the
article M.

[0073]

After the holder 15 has held the article M, the lift
driver 17 raises the holder 15 to raise the article M.
Since the raised article M is rising while the orientation
thereof i1s aligned with the rack 32b, 1t does not interfere
with the overhead transport vehicle 10B traveling on the
straight track R7. Next, the lateral extender 18 retracts
the lift driver 17 (the holder 15) slightly to the overhead
transport vehicle 10C side (moves the lift driver 17
slightly in the +Y direction) and places the article M at
the exiting position P3. At the exiting position P3, an
outermost trajectory S3 at the time of rotating the article
M will not overlap with the overhead transport vehicle 10B
traveling on the straight track R7. With this
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configuration, even when the article M i1s rotated,
interference between the overhead transport vehicle 10B and
the article M can be prevented.

[0074]

Next, as shown in Fig. 16 (A) and Fig. 16 (B), the
rotator 19 rotates the holder 15 about the rotation axis AX
to align the orientation of the article M with the cover
members 23. At this time, the rotator 19 adjusts the
orientation of the article M so that the lid Ma of the
article M faces the left side of the traveling direction of
the overhead transport vehicle 10C, that is, the rack 32a
side. After having adjusted the orientation of the article
M, as shown in Fig. 17 (A) and Fig. 17 (B), the lateral
extender 18 retracts the lift driver 17 (the holder 15) and
places the article M at the storing position Pl (see Fig.
4). Through a series of these operations, the overhead
transport vehicle 10C completes the receiving of the
article M placed on the rack 32a.

[0075]

As described above, In the present embodiment, both
of the overhead transport vehicles 10B, 10C traveling on
the straight tracks R7, R8 can receive or deliver the
article M from or to the rack 32a, and the article M can be
received or delivered between the overhead transport
vehicles 10B, 10C via the racks 32. When either one of the
overhead transport vehicles 10B, 10C receives or delivers
the article M from or to the rack 32, 1t does not hinder
the traveling of the other one of the overhead transport
vehicles 10B, 10C, and it is therefore possible to improve
the efficiency of transportation of the articles M. In the
present embodiment, 1f the article M is rotated at the
exiting position P2 below the main body 12 of the overhead
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transport vehicles 10B, 10C (see Fig. 4), the article M
cannot be efficiently received or delivered from or to the
rack 32. Therefore, as described above, the article M can
be efficiently received or delivered from or to the rack 32
by placing the article M at the exiting position P3 in the
lateral direction (see Fig. 4) and then rotating It.

[0076]

The embodiment of the invention has been described
above. However, the present invention is not limited to
the above description, and various modifications may be
made without departing from the gist of the invention. For
example, in the embodiment shown in Fig. 11 to Fig. 17, the
description takes the example in which the overhead
transport vehicles 10B, 10C traveling on the straight
tracks R7, R8 travel in opposite directions. However, the
present invention is not limited to this configuration.

For example, the overhead transport vehicles 10B, 10C
traveling on the straight tracks R7, R8 may both travel in
the same direction. Furthermore, the contents of Japanese
Patent Application No. 2017-157189 and all documents cited
in the detailed description of the present invention are
incorporated herein by reference to the extent permitted by
law.

Description of Reference Signs

[0077]

C Ceiling

M Article

Ma Lid

P1 Storing position

P2, P3 Exiting position

R Track

R1, R2, R41, R42 Straight section
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R3, R43, R44 Curved section
SYS Transport system

10, 10A, 10B, 10C Overhead transport vehicle
11 Traveler

12 Main body

13 Transferer

14 Controller

15 Holder

15b Suspender

16 Mover

17 Lift driver

17a Portion

18 Lateral extender

19 Rotator

20 Cable

20a Holder cable

20b Rotator cable

23 Cover member

23a Inner wall

30, 31, 31A Load port (transfer destination)
32, 32a, 32b Rack

41 Side wall

42 Processing tool
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CLAIMS

1. A transport system including

a track provided on a ceiling or in the vicinity of
the ceiling, and an overhead transport vehicle comprising:

a traveler that travels on a track provided on a
ceiling or i1n a vicinity of the ceiling;

a main body mounted on the traveler;

a transferer including a holder to hold an article, a
mover to move the holder between a storing position at
which the article held by the holder is stored within the
main body and an exiting position at which the article
exits the main body, and a rotator to rotate the holder
about a vertical rotation axis, the transferer receiving or
delivering the article from or to a transfer destination
where the article is to be placed in a prescribed
orientation; and

a controller to control operations of the traveler
and the transferer, wherein the main body has an inner wall
at a position at which the article held by the holder comes
in contact therewith when the holder set at the storing
position is rotated by a predetermined angle by the
rotator, the controller causes the traveler to travel in a
state where the holder is set at the storing position by
the mover, and when the article is received from or
delivered to the transfer destination by means of the
transferer, causes the rotator to rotate the holder by the
predetermined angle or more in a state where the holder 1is
positioned at the exiting position by the mover to align
the article held by the holder with the prescribed
orientation of the transfer destination, and the mover
includes a lift driver that causes the holder to ascend or
descend between the storing position and the exiting
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position at which the article held by the holder exits
downward from the main body, wherein

the overhead transport vehicle includes a lateral
extender that advances or retracts the holder laterally
with respect to the track;

the track has a straight section and a curved section
connected to the straight section;

the transfer destination is provided on a lower and
lateral side of the curved section; and

when the article is received from or delivered to the
transfer destination by the transferer, the controller
performs control to

cause the traveler to stop in the curved section of
the track,

cause the lift driver to lower the holder to the
exiting position,

cause the rotator to rotate the holder to align the
article held by the holder with the prescribed orientation
of the transfer destination,

cause the lateral extender to advance the lift driver
to a position at which the holder or the article is
directly above the transfer destination, and

cause the lift driver to lower the holder.

2. The transport system according to claim 1,
wherein:

the straight section is provided along a side wall of
a building;

the curved section is provided to curve from the
direction of the straight section and be away from the side
wall;

the transfer destination is provided on a lower and
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lateral side of the curved section and in the vicinity of
the side wall; and

the side wall i1s provided at a position at which the
article held by the holder comes iIn contact therewith when
the lift driver is advanced to a position at which the
article i1s directly above the transfer destination by the
lateral extender without the rotator rotating the holder
after the overhead transport vehicle stops the traveler in

the curved section.
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