10

15

20

25

30

35

DESCRIPTION
TITLE OF THE INVENTION: ARTICLE TRANSPORT FACILITY

FIELD OF THE INVENTION
[0001]

The present invention relates to an article transport facility comprising
a travel rail installed along a travel path, an article transport vehicle
configured to be guided by the travel rail to travel along the travel path,
wherein the travel path includes a straight portion which extends straight and
a curved portion which i1s curved, wherein the article transport vehicle includes
a transport vehicle main body, a first travel portion having a first travel wheel,
a second travel portion having a second travel wheel and being spaced apart
from the first travel portion along a travel direction, and power-receiving
portions for receiving driving electric power, without contact, from one or more
electricity supply lines installed along the travel path.

BACKGROUND
[0002]

An example of article transport facilities such as one described above is
disclosed in JP Publication of Application No. 2011-116313 (Patent Document
1). In an article transport facility of Patent Document 1, an article transport
vehicle includes a pair of travel portions, namely, a first travel portion and a
second travel portion. Each portion of the pair of travel portions supports a
transport vehicle main body such that each can be rotated independently about
a corresponding vertical axis. The reason that each portion of the pair of travel
portions supports the transport vehicle main body for independent rotation
about a vertical axis is to allow the article transport vehicle to smoothly travel
through curved portions of the travel path in addition to straight portions of
the travel path.

[0003]

In addition, in the article transport facility of Patent Document 1, a
power-receiving portion of the article transport vehicle is supported by the
transport vehicle main body at a location between the first travel portion and
the second travel portion. Thus, with the power-receiving portion located
between the first travel portion and the second travel portion, when the article

1



10

15

20

25

30

35

transport vehicle travels through a curved portion, the power-receiving portion
becomes displaced radially inward during the travel through the curved
portion of the travel path, which reduces the efficiency with which the
power-receiving portion receives power from electricity supply lines. This can
cause the article transport vehicle to not receive sufficient electric power
necessary for it to continue traveling.

Thus, in the conventional article transport facility described above, the
power-receiving portion of the article transport vehicle is supported by the
vehicle main body for sliding movement along a vehicle body lateral direction
which i1s perpendicular in plan view to a vehicle body fore and aft direction
which is the direction of travel of the article transport vehicle. The first travel
portion and the power-receiving portion are operatively connected to each
other by an operatively connecting mechanism such that the power-receiving
portion slides radially outward when in the curved portion and in
synchronization with the rotation of the first travel portion about its vertical

axis.

SUMMARY OF THE INVENTION
[0004]

In the article transport facility of Patent Document 1, it is necessary to
provide the operatively connecting mechanism for causing the power-receiving
portion to slide in the vehicle body lateral direction in order to change the
position of the power-receiving portion as the first travel portion rotates about
1ts vertical axis when the article transport vehicle travels through a curved
portion. This caused the structure of the article transport vehicle to be
complicated in the article transport facility of Patent Document 1.

[0005]

Thus, an article transport facility is desired in which the position of a
power-receiving portion can be changed by a simple structure when the article
transport vehicle travels through a curved portion of a path.

[0006]

A characteristic arrangement of an article transport facility invented in
light of the above comprises a travel rail installed along a travel path; an
article transport vehicle configured to be guided by the travel rail to travel
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along the travel path; wherein the travel path includes a straight portion
which extends straight and a curved portion which is curved, wherein the
article transport vehicle includes a transport vehicle main body, a first travel
portion having a first travel wheel, a second travel portion having a second
travel wheel, and power-receiving portions for receiving driving electric power,
without contact, from one or more electricity supply lines installed along the
travel path, wherein the first travel portion and the second travel portion are
spaced apart from each other along a travel direction of the article transport
vehicle, wherein the first travel wheel is provided to the first travel portion
such that the first travel wheel can roll on a travel surface of the travel rail,
wherein the first travel portion supports the transport vehicle main body
through a first support mechanism and is guided by the travel rail, wherein
the first travel portion supports the first support mechanism for rotation about
a first axis which extends along a vertical direction, wherein the first axis is so
located to overlap with the first travel portion as seen along the vertical
direction, wherein the second travel wheel is provided to the second travel
portion such that the second travel wheel can roll on the travel surface of the
travel rail, wherein the second travel portion supports the transport vehicle
main body through a second support mechanism and is guided by the travel
rail, wherein the second travel portion supports the second support mechanism
for rotation about a second axis which extends along a vertical direction,
wherein the second axis is so located to overlap with the second travel portion
as seen along the vertical direction, and wherein the power-receiving portions
include one or more first power-receiving portions which are configured to be
rotated integrally with the first travel portion about the first axis, and one or
more second power-receiving portions which are configured to be rotated

integrally with the second travel portion about the second axis.

[0007]

As such, when the article transport vehicle travels from a straight
portion of the travel path into a curved portion, the first travel portion and the
second travel portion travel along the curved portion with the first travel
portion rotated about the first axis and with the second travel portion rotated
about the second axis.

As this takes place, the one or more first power-receiving portions are
rotated integrally with the first travel portion about the first axis whereas the
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one or more second power-receiving portions are rotated integrally with the
second travel portion about the second axis so that the orientations of the one
or more first power-receiving portions and the one or more second
power-receiving portions can be changed to match the arrangement of the one
or more electricity supply lines in the curved portion.

[0008]

The arrangement for causing the one or more first power-receiving
portions to be rotated integrally with the first travel portion about the first
axis and the arrangement for causing the one or more second power-receiving
portions to be rotated integrally with the second travel portion about the
second axis may be achieved by a simple structure, for example, by fixing the
one or more first power-receiving portions to the first travel portion, and fixing
the one or more second power-receiving portions to the second travel portion.
Thus, an article transport facility i1s provided in which positions of
power-receiving portions can be changed by a simple structure when the article
transport vehicle travels through a curved portion of a path.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009]

Fig. 1 1s a plan view of an article transport facility,

Fig. 2 is a side view of an article transport vehicle,

Fig. 3 is a front view of the article transport vehicle,

Fig. 4 is a plan view of the article transport vehicle,

Fig. 5 shows the position of power-receiving portions when the article
transport vehicle is traveling through a straight portion of a path,

Fig. 6 shows the positions of the power-receiving portions when the
article transport vehicle is traveling through a curved portion of the path,

Fig. 7 is a plan view showing travel rails and guide rails, and

Fig. 8 i1s a plan view showing the positional relationships between
electricity supply lines and the power-receiving portions.

DETAILED DESCRIPTION
[0010]
Embodiments of an article transport facility are described next with

reference to the drawings.
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As shown in Fig. 1, the article transport facility includes travel rails 2
arranged along travel paths 1, and article transport vehicles 3 that are guided
by the travel rails 2 to travel along the travel paths 1. Note that, in the present
embodiment, the article transport vehicles 3 transport, as articles W, FOUPs
(Front Opening Unified Pod) for holding and carrying semiconductor
substrates.

[0011]

The travel paths 1 include one loop-shaped primary path 4, loop-shaped
secondary paths 5 each of which extends along and by way of a plurality of
article processors P, and connecting paths 6 for connecting the primary path 4
with the secondary paths 5. The travel paths 1 include a plurality of secondary
paths 5. Each article transport vehicle 3 travels in the same direction
(clockwise direction in Fig. 1) along the primary path 4 and the plurality of
secondary paths 5. Note that, in Fig. 1, the travel directions of the article
transport vehicles 3 are indicated by the arrows.

The travel paths 1 include curved portions 1b each having a curved
shape, and straight portions 1la each having a linear or straight shape. More
specifically, the primary path 4 is formed with a pair of straight portions la
that are parallel to each other and a pair of curved portions 1b that connect
ends of the straight portions 1a. Each of the plurality of secondary paths 5 is
formed with a pair of straight portions la and a pair of curved portions 1b, as
in the case of the primary path 4. Each connecting path 6 is formed with a
curved portion 1b that is connected to the primary path 4 and a straight
portion la that is connected to the corresponding secondary path 5. As such,
each travel path 1 is formed with a combination of one or more straight
portions la and one or more curved portions 1b.

In addition, provided as the connecting paths 6 are branching
connecting paths 6 each for allowing the article transport vehicles 3 to travel
into the corresponding secondary path 5 from the primary path 4, and merging
connecting paths 6 each for allowing the article transport vehicles 3 to travel
into the primary path 4 from the corresponding secondary path 5.

[0012]
The article transport vehicle 3 is described next.
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In the following description, the direction that is perpendicular to the
fore and aft direction of the article transport vehicle 3 (referred to as the
vehicle body fore and aft direction) in plan view will be referred to as the
vehicle body lateral direction. In addition, in the description, the right
direction and the left direction along the vehicle body lateral direction are
defined as seen toward the front of the article transport vehicle 3 from the back.
And, for travel portions 9, the travel direction is the direction perpendicular to
the pivot axis of the travel wheels 15 in plan view; thus, the fore and aft
direction of the article transport vehicle 3 and the travel direction of the travel
portion 9 coincide with each other when the article transport vehicle 3 is
traveling along a straight portion la of the travel path 1. In addition, for the
travel paths 1, the direction along the travel path 1 will be referred to as the
path longitudinal direction, and the direction perpendicular to the path
longitudinal direction in plan view will be referred to as the path width
direction, in the description. Incidentally, when, for example, the article
transport vehicle 3 is traveling along a straight portion la of the travel path 1,
the travel direction coincides with the path longitudinal direction and the
vehicle body lateral direction coincides with the path width direction.

[0013]

As shown in Figs. 2 - 4, the article transport vehicle 3 includes travel
portions 9 configured to travel on and along a pair of right and left travel rails
2 which are suspended from and supported by the ceiling, a transport vehicle
main body 10 located below the travel rails 2 and suspended from and
supported by the travel portions 9, and power-receiving portions 12 for
receiving driving electric power, without contact, from electricity supply lines
11 installed along the travel paths 1.

The transport vehicle main body 10 has a support portion 13 for
suspending and supporting an article W with the support portion 13 being
movable relative to the support portion 13.

The travel portions 9 include a first travel portion 9f, and a second
travel portion 9r spaced apart from the first travel portion 9f along the fore and
aft direction. Note that, of the pair of the travel portions 9 spaced apart from
each other along the fore and aft direction, the travel portion 9 located on the
front side along the fore and aft direction is referred to as the first travel
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portion 9f whereas the travel portion 9 located on the back side along the fore
and aft direction is referred to as the second travel portion 9r.

[0014]

The first travel portion 9f includes a pair of right and left travel wheels
15 driven and rotated by an electric-powered actuating motor 14 such that they
travel on travel surfaces formed by the respective top surfaces of the pair of
right and left travel rails 2. In addition, the first travel portion 9f includes
pairs of right and left guide wheels 16 which can rotate freely about respective
axes (referred to as the vertical axes) extending along a vehicle body vertical
direction which is perpendicular to the vehicle body lateral direction as seen
along the vehicle body fore and aft direction, such that the guide wheels 16 are
in contact with the inward surfaces of the pair of right and left travel rails 2.
Note that two pairs of right and left guide wheels 16 are provided to the first
travel portion 9f with one pair spaced apart from the other pair along the
vehicle body fore and aft direction.

The second travel portion 9r includes a pair of right and left travel
wheels 15 and two pairs of right and left guide wheels 16, as in the case of the
first travel portion 9f.

Note that the travel wheels 15 provided to the first travel portion 9f are,
or correspond to, the first travel wheels 15f, and the travel wheels 15 provided
to the second travel portion 9r are, or correspond to, the second travel wheels
151, and that the first travel wheels 15f and the second travel wheels 15r roll
on the travel surfaces of the travel rails 2.

[0015]

Each of the first travel portion 9f and the second travel portion 9r
includes a connecting shaft 17 which projects downward to a point below the
lower ends of the travel wheels 15. The transport vehicle main body 10
includes a first support mechanism 18 f, and a second support mechanism 18r.

As shown in Figs. 2, 5 and 6, the connecting shaft 17 of the first travel
portion 9f and the first support mechanism 18f of the transport vehicle main
body 10 are connected to each other for relative rotation about a first axis X1
which extends along the vertical direction. By so connecting the first travel
portion 9f and the transport vehicle main body 10 to each other, the first travel
portion 9f supports the transport vehicle main body 10 through the first
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support mechanism 18f. In addition, the first travel portion 9f supports the
first support mechanism 18f for rotation about the first axis X1 along the
vertical direction.

The connecting shaft 17 of the second travel portion 9r and the second
support mechanism 18r of the transport vehicle main body 10 are connected to
each other for relative rotation about a second axis X2 which extends along the
vertical direction. By so connecting the second travel portion 9r and the
transport vehicle main body 10 to each other, the second travel portion 9r
supports the transport vehicle main body 10 through the second support
mechanism 18r. In addition, the second travel portion 9r supports the second
support mechanism 18r for rotation about the second axis X2 along the vertical
direction.

The first axis X1 is located in an area in which the first travel portion 9f
exists along the travel direction and within a width of the first travel portion 9f
along the vehicle body lateral direction, and is thus located such that it
overlaps with the first travel portion 9f as seen along the vertical direction.

The second axis X2 is located in an area in which the second travel
portion 9r exists along the travel direction and within a width of the second
travel portion 9r along the vehicle body lateral direction, and is thus located
such that it overlaps with the second travel portion 9r as seen along the

vertical direction.

[0016]

Each of the first travel portion 9f and the second travel portion 9r
travels along the travel path 1 with its orientation maintained along the travel
path 1 by virtue of the fact that the two pairs of guide wheels 16 provided to
the travel portion 9f or 9r are in contact with, and thus guided by, the pair of
travel rails 2. More specifically, when traveling along a straight portion 1a of
the travel path 1, each of the first travel portion 9f and the second travel
portion 9r travels in an orientation in which its travel direction is along the
path longitudinal direction of the straight portion la. And when traveling
along a curved portion 1b of the travel path 1, each of the first travel portion 9f
and the second travel portion 9r travels in an orientation in which its travel
direction is along the corresponding tangent direction of the curved portion 1b.

[0017]
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The power-receiving portions 12 include first power-receiving portions
12f which are rotated integrally with the first travel portion 9f about the first
axis and second power-receiving portions 12r which are rotated integrally with
the second travel portion 9r about the second axis.

The first power-receiving portions 12f include an outer first
power-receiving portion 12fo and an inner first power-receiving portion 12fi.
The second power-receiving portions 12r include an outer second
power-receiving portion 12ro and an inner second power-receiving portion 12ri.

When the first travel portion 9f and the second travel portion 9r are in
orientations along the fore and aft direction, these power-receiving portions 12
are lined up in a straight line with the outer first power-receiving portion 12fo,
the inner first power-receiving portion 12fi, the inner second power-receiving
portion 12ri, and the outer second power-receiving portion 12ro arranged in
that order from the front along the fore and aft direction.

[0018]

The outer first power-receiving portion 12fo is fixed to the connecting
shaft 17 of the first travel portion 9f such that it is located on the front side of
the connecting shaft 17 of the first travel portion 9f. The outer first
power-receiving portion 12fo so arranged is located forward of the first axis X1.

The inner first power-receiving portion 12fi is fixed to the connecting
shaft 17 of the first travel portion 9f such that it is located on the back side of
the connecting shaft 17 of the first travel portion 9f. The inner first
power-receiving portion 12fi so arranged is located rearward of the first axis
X1.

The outer second power-receiving portion 12ro is fixed to the
connecting shaft 17 of the second travel portion 9r such that it is located on the
front side of the connecting shaft 17 of the second travel portion 9r. The outer
second power-receiving portion 12ro so arranged is located forward of the
second axis X2.

The inner second power-receiving portion 12ri is fixed to the connecting
shaft 17 of the second travel portion 9r such that it is located on the back side
of the connecting shaft 17 of the second travel portion 9r. The inner second

power-receiving portion 12ri so arranged is located rearward of the second axis
X2.
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[0019]

The outer first power-receiving portion 12fo, the inner first
power-receiving portion 12fi, the inner second power-receiving portion 12ri,
and the outer second power-receiving portion 12ro are formed to be rectangular
and of the same dimensions and same shape in plan view. In addition, the
outer first power-receiving portion 12fo, the inner first power-receiving portion
12fi, the inner second power-receiving portion 12ri, and the outer second
power-receiving portion 12ro are all connected to corresponding one of the
connecting shafts 17 in a similar fashion although their positions in the fore
and aft direction relative to the corresponding connecting shaft 17 differ among
some of them.

Thus, the power receiving portions 12 are constructed such that the
distance from the first axis X1 to the forward end portion of the outer first
power-receiving portion 12fo, the distance from the first axis X1 to the back
end portion of the inner first power-receiving portion 12fi, the distance from
the second axis X2 to the forward end portion of the inner second
power-receiving portion 12ri, and the distance from the second axis X2 to the
back end portion of the outer second power-receiving portion 12ro, are all
identical.

[0020]

As shown in Figs. 3 and 4, a pair of electricity supply lines 11 are
installed such that one electricity supply line 11 is located on each side of each
power-receiving portion 12 along the path width direction in plan view.

Each power receiving portion 12 includes a first portion 12a which is
located between, and at the same height as, the pair of electricity supply lines
11, and second portions 12b which extend to both sides from the first portion
12a along the vehicle body lateral direction and which are located both above
and below the pair of electricity supply lines 11.

Each power receiving portion 12 includes, as the second portions 12b, a
pair of second portions 12b consisting of an upper second portion 12b which
extends to both sides along the vehicle body lateral direction from the upper
end of the first portion 12a, and a lower second portion 12b which extends to
both sides along the vehicle body lateral direction from the lower end of the
first portion 12a.
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[0021]

As shown in Figs. 2 and 3, provided in the first travel portion 9f are a
pair of front and back guide auxiliary wheels 19 which are located above the
travel wheels 15 and each of which rotates about a vertical axis, and an
actuator 20 for integrally moving the pair of front and back guide auxiliary
wheels 19 along the vehicle body lateral direction. Note that the second travel
portion 9r also includes a pair of front and back guide auxiliary wheels 19 and
an actuator 20 in the same fashion as with the first travel portion 9f.

[0022]

Guide rails 21 for guiding the guide auxiliary wheels 19 are provided in
connection portions in which a path in the travel paths 1 branches off from or
merges into another path (examples of a connection portion include a portion in
which the primary path 4 and a connecting path 6 are connected to each other,
and a portion in which a secondary path 5 and a connecting path 6 are
connected to each other). Each guide rail 21 is installed to be located above,
and in a central area between in plan view, a pair of right and left travel rails
2.

And the first travel portion 9f is configured to move the position of the
pair of front and back guide auxiliary wheels 19 to a right guiding position and
to a left guiding position by moving the pair of front and back guide auxiliary
wheels 19 along the vehicle body lateral direction, with the actuator 20. Here,
the right guiding position is a position at which the pair of front and back guide
auxiliary wheels 19 are located to the right of the center, along the vehicle body
lateral direction, of the first travel portion 9f to contact the guide rail 21 from
the right. And the left guiding position is a position at which the pair of front
and back guide auxiliary wheels 19 are located to the left of the center, along
the vehicle body lateral direction, of the first travel portion 9f to contact the
guide rail 21 from the left.

As in the case of the first travel portion 9f, the second travel portion 9r
1s configured to move the position of the pair of front and back guide auxiliary
wheels 19 to its right guiding position and to its left guiding position with its
actuator 20.

[0023]

11
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In addition, the pair of electricity supply lines 11 are in general
installed along each travel path 1; however, as shown in Fig. 8, in a location
where two paths are connected to each other, such as a location where a
secondary path 5 and a connecting path 6 are connected to each other, at least
one line 11 of the pair of right and left electricity supply lines 11 installed along
one of these paths has a discontinuous section in which the electricity supply
one 11 is discontinuous along the path longitudinal direction.

The power receiving portions 12 provided to the article transport
vehicle 3 are arranged such that the distance from the forward end to rearward
end thereof (i.e., the distance from the forward end of the outer first
power-receiving portion 12fo to the rearward end of outer second
power-receiving portion 12ro) is greater than the distance, along the path
width direction, between the pair of right and left travel rails 2 and thus is
greater than the dimension or the length of a discontinuous section described
above.

[0024]

How the article transport vehicle 3 travels is described with reference
to Figs. 7 and 8.

As shown in Fig. 7, installed in the connection portion of the travel path
1 as guide rails 21 are a straight guide rail 21a installed along a straight
portion la of the travel path 1, and a curved guide rail 21b installed along a
curved portion 1b of the travel path 1.

And as shown in Fig. 7, when an article transport vehicle 3 that has
been travelling along a secondary path 5 enters a connection portion that
branches off from the secondary path 5 with the connection portion with the
two pairs of front and back guide auxiliary wheels 19 (simply referred to
hereinafter as the guide auxiliary wheels 19) moved to the left guiding position,
the article transport vehicle 3 continues to travel with the guide auxiliary
wheels 19 located on the left hand side of the straight guide rail 21a. Thus, the
guide auxiliary wheels 19 will not be guided by the curved guide rail 21b, and
the article transport vehicle 3 travels, or performs a "branching travel", from
the straight portion la of the secondary path 5 to the straight portion 1a of the
connecting path 6.

In addition, when the article transport vehicle 3 that has been
traveling along the secondary path 5 enters the branching portion of the path
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with the guide auxiliary wheels 19 moved to the right guiding position, the
article transport vehicle 3 travels with the guide auxiliary wheels 19 located on
the right hand side of the straight guide rail 21a. Thus, the guide auxiliary
wheels 19 are guided by the curved guide rail 21b, and the article transport
vehicle 3 continues to travel along the secondary path 5 from the straight
portion la toward and into the curved portion 1b.

[0025]

As shown in Fig. 7, when the article transport vehicle 3 performs a
branching travel from the straight portion la of the secondary path 5 to the
straight portion la of the connecting path 6, the orientations of the power
receiving portions 12 (the first power receiving portions 12f and the second
power receiving portions 12r) are maintained to be along the fore and aft
direction since the travel path 1 is straight. In addition, when the article
transport vehicle 3 continues to travel along the secondary path 5 from the
straight portion la to the curved portion 1b, the first power receiving portions
12f and the second power receiving portions 12r rotate about respective
vertical axes so that the orientations of the power receiving portions 12 (the
first power receiving portions 12f and the second power receiving portions 12r)
are tilted, or at an angle or angles, with respect to the fore and aft direction in
plan view, and are orientations along the tangential directions of the curved
portion 1b.

[0026]

The pair of electricity supply lines 11 installed in the curved portion 1b
extend to form curves in plan view. In this curved portion 1b, the pair of
electricity supply lines 11 are installed such that the distance between the pair
of electricity supply lines 11 along the path width direction in the curved
portion 1b is greater than the distance along the path width direction in a
straight portion 1a so that the pair of electricity supply lines 11 would not come
into contact with the first power receiving portions 12f and the second power
receiving portions 12r.

To describe in more detail, as shown in Fig. 8, the distance between the
pair of electricity supply lines 11 in the straight portion la is set to be a
distance that is greater than the width, along the vehicle width direction, of
the first portion 12a of each power receiving portion 12 and that is less than
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the width, along the vehicle width direction, of the second portions 12b, when
the power receiving portions 12 are oriented along the fore and aft direction
@(.e., oriented along the path longitudinal direction).

In addition, the pair of electricity supply lines 11 in a curved portion 1b
are tilted, or at an angle or angles, with respect to the fore and aft direction in
plan view. And the distance between the pair of electricity supply lines 11 in
the curved portion 1b is set to be a distance that is greater than the width,
along the vehicle width direction, of the first portion 12a of each power
receiving portion 12 and that is less than the width, along the vehicle width
direction, of the second portions 12b, when the power receiving portions 12 are
oriented along the tangential directions direction of the curbed portion 1b.

And each of the pair of second portions 12b of each power receiving
portion 12 overlaps with both of the pair of electricity supply lines 11 as seen
along the vertical direction not only when traveling through the straight
portion la of the travel path 1, but also when traveling through the curved
portion 1b.

[0027]

As shown in Fig. 8, in the first travel portion 9f, the inner first
power-receiving portion 12fi starts to rotate about the first axis of the first
travel portion 9f before the inner first power-receiving portion 12fi enters the
curved portion 1b when the article transport vehicle 3 travels from the straight
portion 1la to the curved portion 1b. Thus, in spite of the fact that the inner first
power-receiving portion 12fi is located in the straight portion 1a, the inner first
power-receiving portion 12fi projects in the opposite direction (toward left)
along the path width direction, from the direction toward which the curved
portion 1b curves (i.e., toward right). Incidentally, in the second travel portion
9r, the outer second power-receiving portion 12ro projects as in the case of the
first travel portion 9f.

Thus, in an end portion of the straight portion 1a, the electricity supply
line 11 of the pair of electricity supply lines 11 that is located on the opposite
side (left hand side) along the path width direction from the direction (toward
right) toward which the curved portion 1b curves is shaped to bulge outward
(toward left) in plan view, so that these power-receiving portions 12 would not
interfere or come into contact with the electricity supply lines 11 even if the
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inner first power-receiving portion 12fi and the outer second power-receiving
portion 12ro project to one side.

In addition, in a beginning portion of the straight portion 1la, the
electricity supply line 11 of the pair of electricity supply lines 11 that is located
on the opposite side (left hand side) along the path width direction from the
direction (toward right) toward which the curved portion 1b curves is shaped to
bulge outward (toward left) in plan view.

[0028]

[Alternative Embodiments]

(1) In the embodiment described above, the power receiving portions 12
are constructed such that the distance from the first axis X1 to the forward end
portion of the outer first power-receiving portion 12fo, the distance from the
first axis X1 to the back end portion of the inner first power-receiving portion
12fi, the distance from the second axis X2 to the forward end portion of the
inner second power-receiving portion 12ri, and the distance from the second
axis X2 to the back end portion of the outer second power-receiving portion
12ro, are all identical to one another. However, the power-receiving portions 12
may also be constructed such that some or all of such distances may be
different from each other. More specifically, for example, the distance from the
first axis X1 to the forward end portion of the outer first power-receiving
portion 12fo and the distance from the second axis X2 to the back end portion of
the outer second power-receiving portion 12ro may be set to be identical to each
other (first distance) whereas the distance from the first axis X1 to the back
end portion of the inner first power-receiving portion 12fi and the distance
from the second axis X2 to the forward end portion of the inner second
power-receiving portion 12ri may be set to be identical to each other (second
distance), so that the first distance is different from the second distance. Here,
the first distance may be less than the second distance.

[0029]

(2) In the embodiment described above, the outer first power-receiving
portion 12fo and the inner first power-receiving portion 12f1 are provided as the
first power-receiving portions 12f. However, it is not necessary to provide one
or the other of the outer first power-receiving portion 12fo and the inner first
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power-receiving portion 12fi. In addition, although the inner second
power-receiving portion 12ri and the outer second power-receiving portion 12ro
are provided as the second power-receiving portions 12r, it is not necessary to
provide one or the other of the inner second power-receiving portion 12ri and
the outer second power-receiving portion 12ro.

[0030]

(3) In the embodiment described above, each power-receiving portion 12
1s formed to have a shape of a pair of Cs with sharp corners and placed back to
back (or a pair of brackets placed back to back) that open toward one and the
other side along the vehicle body lateral direction as seen along the travel
direction. However, the shape of each power-receiving portion 12 may be
changed suitably. More specifically, each power-receiving portion 12 may be
formed to have a shape of a C with sharp corners (or of a bracket) that opens
only toward one side along the vehicle body lateral direction as seen along the
travel direction. Alternatively, each power-receiving portion 12 may be formed
to have a shape of a pair of Es placed back to back that open toward one and
the other side along the vehicle body lateral direction as seen along the travel
direction.

[0031]

(4) In the embodiment described above, the electricity supply lines 11
are installed on both sides, along the path width direction, of the
power-receiving portions 12 as seen along the vertical direction. However, one
or more electricity supply lines 11 may be installed only on one side, along the
path width direction, of the power-receiving portions 12 as seen along the

vertical direction.

[0032]

(5) In the embodiment described above, the pair of electricity supply
lines 11 are installed such that the distance between the pair of electricity
supply lines 11 along the path width direction in a curved portion 1b of the
travel path 1 is greater than the distance between them along the path width
direction in a straight portion la. However, the pair of electricity supply lines
11 may be installed such that the distance between the pair of electricity
supply lines 11 along the path width direction in a straight portion la is equal
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to the distance between them along the path width direction in a curved
portion 1b of the travel path 1.

[0033]
[Summary of Embodiments Described above]

A brief summary of the article transport facility described above is
provided next.

[0034]

An article transport facility comprises a travel rail installed along a
travel path; an article transport vehicle configured to be guided by the travel
rail to travel along the travel path; wherein the travel path includes a straight
portion which extends straight and a curved portion which is curved, wherein
the article transport vehicle includes a transport vehicle main body, a first
travel portion having a first travel wheel, a second travel portion having a
second travel wheel, and power-receiving portions for receiving driving electric
power, without contact, from one or more electricity supply lines installed
along the travel path, wherein the first travel portion and the second travel
portion are spaced apart from each other along a travel direction of the article
transport vehicle, wherein the first travel wheel is provided to the first travel
portion such that the first travel wheel can roll on a travel surface of the travel
rail, wherein the first travel portion supports the transport vehicle main body
through a first support mechanism and is guided by the travel rail, wherein
the first travel portion supports the first support mechanism for rotation about
a first axis which extends along a vertical direction, wherein the first axis is so
located to overlap with the first travel portion as seen along the vertical
direction, wherein the second travel wheel is provided to the second travel
portion such that the second travel wheel can roll on the travel surface of the
travel rail, wherein the second travel portion supports the transport vehicle
main body through a second support mechanism and is guided by the travel
rail, wherein the second travel portion supports the second support mechanism
for rotation about a second axis which extends along a vertical direction,
wherein the second axis is so located to overlap with the second travel portion
as seen along the vertical direction, and wherein the power-receiving portions
include one or more first power-receiving portions which are configured to be
rotated integrally with the first travel portion about the first axis, and one or
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more second power-receiving portions which are configured to be rotated
integrally with the second travel portion about the second axis.

[0035]

As such, when the article transport vehicle travels from a straight
portion of the travel path into a curved portion, the first travel portion is
rotated about the first axis whereas the second travel portion is rotated about
the second axis. And thus, each of the first travel portion and the second travel
portion travels along the curved portion.

As this takes place, the one or more first power-receiving portions are
rotated integrally with the first travel portion about the first axis whereas the
one or more second power-receiving portions are rotated integrally with the
second travel portion about the second axis so that the orientations of the one
or more first power-receiving portions and the one or more second
power-receiving portions can be changed to match the arrangement of the one
or more electricity supply lines in the curved portion.

[0036]

The arrangement for causing the one or more first power-receiving
portions to be rotated integrally with the first travel portion about the first
axis and the arrangement for causing the one or more second power-receiving
portions to be rotated integrally with the second travel portion about the
second axis may be achieved by a simple structure, for example, by fixing the
one or more first power-receiving portions to the first travel portion, and fixing
the one or more second power-receiving portions to the second travel portion.
Thus, an article transport facility i1s provided in which positions of
power-receiving portions can be changed by a simple structure when the article
transport vehicle travels through a curved portion of a path.

[0037]

Here, the one or more electricity supply lines preferably include a pair
of electricity supply lines with one electricity supply line located on each side of
the power-receiving portions along a path width direction which 1is
perpendicular to a longitudinal direction of the travel path as seen along the

vertical direction.
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[0038]

With the arrangement described above, the power-receiving portions
can receive driving electric power from both of the pair of electricity supply
lines located on both sides along the path width direction; thus, the amount of
electric power received from the electricity supply lines can be increased.

[0039]

In addition, with a direction that points toward the first travel portion
from the second travel portion along the travel direction being defined to be a
first direction, and a direction opposite from the first direction being defined to
be a second direction, the one or more first power-receiving portions preferably
include an outer first power-receiving portion located on a first direction side of
the first axis and an inner first power-receiving portion located on a second
direction side of the first axis wherein the one or more second power-receiving
portions include an inner second power-receiving portion located on a first
direction side of the second axis and an outer second power-receiving portion
located on a second direction side of the second axis.

[0040]

With the arrangement described above, the power-receiving portions
include the outer first power-receiving portion located on a first direction side
of the first axis and the outer second power-receiving portion located on a
second direction side of the second axis in addition to the inner first
power-receiving portion and inner second power-receiving portion which are
located between the first axis and the second axis. Thus, by providing
power-receiving portions at a position on the first direction side of the first axis,
and at a position on the second direction side of the second axis in addition to
providing power-receiving portions between the first axis and the second axis,
the power-receiving portions can be distributed over a large distance, or a wide
range, along the travel direction of the article transport vehicle.

And so, even where an electricity supply line is discontinuous along the
path longitudinal direction, for example, in a portion in which a travel path
branches off from or merges into another travel path, this arrangement makes
it easier to avoid a situation in which all of the power-receiving portions along
the path longitudinal direction are moved away from the electricity supply line
because the power-receiving portions are distributed over a large distance, or a
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wide range, along the travel direction of the article transport vehicle. Thus, the
power-recelving portions can receive power from electricity supply lines with
1mproved stability.

[0041]

Also, the power-receiving portions are preferably constructed such that
a distance from the first axis to a first direction side end portion of the outer
first power-receiving portion, a distance from the first axis to a second direction
side end portion of the inner first power-receiving portion, a distance from the
second axis to a first direction side end portion of the inner second
power-receiving portion, and a distance from the second axis to a second
direction side end portion of the outer second power-receiving portion are
1dentical to one another.

[0042]

With the arrangement described above, when, for example, the first
travel portion is rotated in one direction about the first axis and the second
travel portion is rotated in the opposite direction about the second axis, the
amounts of movements, along the path width direction, of the first direction
side end portion of the outer first power-receiving portion and of the second
direction side end portion of the outer second power-receiving portion can be
made equal to each other. Also, the amounts of movements of the second
direction side end portion of the inner first power-receiving portion and of the
first direction end side of the inner second power-receiving portion to the
opposite direction along the path width direction can be made equal to each
other.

Thus, the positional relationship between the first power-receiving
portions and the electricity supply lines and the positional relationship
between the second power-receiving portions and the electricity supply lines
can be made identical to each other. Therefore, by arranging the electricity
supply lines provided along a curved portion at positions that are appropriate
for the first power-receiving portions, the electricity supply lines are also
arranged at appropriate positions for the first power-receiving portions.
Therefore, power supply efficiency of the first power-receiving portions and the
second power-receiving portions from the electricity supply lines can be
1mproved.
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[0043]

In addition, the pair of electricity supply lines are preferably installed
such that a distance between the pair of electricity supply lines in the curved
portion along the path width direction is greater than a distance between the
pair of electricity supply lines in the straight portion along the path width

direction.

[0044]

With the arrangement described above, for a straight portion of the
travel path, the power-receiving portions can efficiently receive power from the
pair of electricity supply lines by arranging the distance between the pair of
electricity supply lines to be one that is suitable for the dimension, along the
path width direction, of the power-receiving portions. In addition, in a curved
portion of the travel path, the one or more first power-receiving portions are
rotated about the first axis as the first travel portion is rotated about the first
axis whereas the one or more second power-receiving portions are rotated
about the second axis as the second travel portion is rotated about the second
axis. Therefore, in a curved portion of the travel path, the one or more first
power-receiving portions and the one or more second power-receiving portions
may be displaced outward along the path width direction, compared to a
straight portion of the travel path. As such, there is a possibility that the
power-receiving portions may interfere or come into contact with the electricity
supply lines if the pair of electricity supply lines are provided at the same
distance from each other as in the straight portion of the travel path. However,
the power-receiving portions interfering or coming into contact with the
electricity supply lines can be avoided by increasing the distance between the
pair of the electricity supply lines.

[0045]

Also, each of the power-receiving portions preferably includes a first
portion located between the pair of electricity supply lines and at a same
height as the pair of electricity supply lines, and a pair of second portions with
each second portion extending to one side and to the other side along the path
width direction from the first portion, and with one second portion located

above the pair of electricity supply lines and the other second portion located
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below the pair of electricity supply lines, wherein each of the pair of second
portions preferably overlaps with each of the pair of electricity supply lines as
seen along the vertical direction.

[0046]

With the arrangement described above, each power-receiving portion
can receive power from the sides of the pair of electricity supply lines through
the first portion, and can receive power from above and below the pair of
electricity supply lines through the pair of second portions. Thus, the
power-receiving portions can receive power from the pair of electricity supply
lines from a number of radial directions centering on the axial or longitudinal
direction along each of the pair of electricity supply lines, and can therefore
receive power efficiently from the electricity supply lines.

[Description of Reference numerals and Symbols]

[0047]
1 Travel Path
la  Straight Portion
1b  Curved Portion
2 Travel Rail
3 Article Transport Vehicle
of First Travel Portion
9r Second Travel Portion
10 Transport Vehicle Main Body
11 Electricity Supply Line
12 Power-receiving Portion
12a  First Portion
12b  Second Portion
12f First Power-receiving Portion
12fo Outer First Power-receiving Portion
12f1 Inner First Power-receiving Portion
12r  Second Power-receiving Portion
12ro Outer Second Power-receiving Portion

12r1 Inner Second Power-receiving Portion
15f First Travel Wheels
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15r  Second Travel Wheels

18f First Support Mechanism
18r  Second Support Mechanism
X1  First Axis

X2  Second Axis
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CLAIMS

An article transport facility comprising:

a travel rail installed along a travel path;

an article transport vehicle configured to be guided by the travel rail to travel along the

travel path;

wherein the travel path includes a straight portion which extends straight and a curved

portion which is curved,

wherein the article transport vehicle includes a transport vehicle main body, a first travel
portion having a first travel wheel, a second travel portion having a second travel wheel,
and power-receiving portions for receiving driving electric power, without contact, from one

or more electricity supply lines installed along the travel path,

wherein the first travel portion and the second travel portion are spaced apart from each

other along a travel direction of the article transport vehicle,

wherein the first travel wheel is provided to the first travel portion such that the first travel

wheel can roll on a travel surface of the travel rail,

wherein the first travel portion supports the transport vehicle main body through a first

support mechanism and is guided by the travel rail,

wherein the first travel portion supports the first support mechanism for rotation about a first

axis which extends along a vertical direction,

wherein the first axis is so located to overlap with the first travel portion as seen along the

vertical direction,

wherein the second travel wheel is provided to the second travel portion such that the

second travel wheel can roll on the travel surface of the travel rail,
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wherein the second travel portion supports the transport vehicle main body through a
second support mechanism and is guided by the travel rail,
wherein the second travel portion supports the second support mechanism for rotation

about a second axis which extends along a vertical direction,

wherein the second axis is so located to overlap with the second travel portion as seen

along the vertical direction, and

wherein the power-receiving portions include one or more first power-receiving portions
which are configured to be rotated integrally with the first travel portion about the first axis,
and one or more second power-receiving portions which are configured to be rotated

integrally with the second travel portion about the second axis.

The article transport facility as defined in claim 1, wherein the one or more electricity supply
lines include a pair of electricity supply lines with one electricity supply line located on each
side of the power-receiving portions along a path width direction which is perpendicular to a

longitudinal direction of the travel path as seen along the vertical direction.

The article transport facility as defined in claim 2, wherein with a direction that points toward
the first travel portion from the second travel portion along the travel direction being defined
to be a first direction, and a direction opposite from the first direction being defined to be a
second direction, the one or more first power-receiving portions include an outer first power-
receiving portion located on a first direction side of the first axis and an inner first power-

receiving portion located on a second direction side of the first axis, and

wherein the one or more second power-receiving portions include an inner second power-
receiving portion located on a first direction side of the second axis and an outer second

power-receiving portion located on a second direction side of the second axis.

The article transport facility as defined in claim 3, wherein the power-receiving portions are
constructed such that a distance from the first axis to a first direction side end portion of the
outer first power-receiving portion, a distance from the first axis to a second direction side
end portion of the inner first power-receiving portion, a distance from the second axis to a
first direction side end portion of the inner second power-receiving portion, and a distance
from the second axis to a second direction side end portion of the outer second power-

receiving portion are identical to one another.
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The article transport facility as defined in claim 2, wherein the pair of electricity supply lines
are installed such that a distance between the pair of electricity supply lines in the curved
portion along the path width direction is greater than a distance between the pair of

electricity supply lines in the straight portion along the path width direction.

The article transport facility as defined in claim 2, wherein each of the power-receiving
portions includes a first portion located between the pair of electricity supply lines and at a
same height as the pair of electricity supply lines, and a pair of second portions with each
second portion extending to one side and to the other side along the path width direction
from the first portion, and with one second portion located above the pair of electricity
supply lines and the other second portion located below the pair of electricity supply lines,
and

wherein each of the pair of second portions overlaps with each of the pair of electricity

supply lines as seen along the vertical direction.
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