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DESCRIPTION
ARTICLE TRANSPORT VEHICLE

Technical Field

[0001] The present invention relates to an article transport vehicle that
includes a carriage body, and a transfer device that is mounted on the carriage
body and transfers an article.

Background Art

[0002] For example, JP 06-298348A (Patent Document 1) discloses a facility
that transports articles and sorts the articles for sort destinations.
Hereinafter, the reference signs indicated in parentheses in “Background Art”
correspond to those used in Patent Document 1.

[0003] The facility described in Patent Document 1 is provided with a
transport vehicle (1) that includes a loading platform (13) capable of tilting
around an axis member (17). This transport vehicle (1) is configured to travel
along a track (2) while supporting a load (4) on the loading platform (13), and
transport the load (4) to a load discharge device (7) that corresponds to a sort
destination. The loading platform (13) is provided with, at an end thereof on
one side in the travel direction, a tilting/rotation guide (14) that is guided by a
guide groove (22a) formed along a travel track (19) of the transport vehicle (1).
The loading platform (13) is configured to tilt toward the load discharge device
(7) by the tilting/rotation guide (14) being guided downward by the guide
groove (22a) at a position on the travel track (19) at which the transport vehicle
(1) is adjacent to the load discharge device (7). With this, the transport vehicle
(1) of Patent Document 1 is capable of transferring the load (4) supported on
the loading platform (13) to the load discharge device (7).

Prior Art Document
Patent Document
[0004] Patent Document 1: JP 06-298348A

Disclosure of the Invention
Problem to be Solved by the Invention
[0005] However, the transport vehicle (1) described in Patent Document 1 is
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configured to transfer an article to one side in a direction orthogonal to the
travel direction, that is, only to one side. Also, the transport vehicle (1)
described in Patent Document 1 requires the guide groove (22a) for guiding the
tilting/rotation guide (14) to be formed over the entire travel track (19), and
thus the degree of freedom in setting a travel route of the transport vehicle (1)
1s low and the cost of the entire facility is likely to increase.

[0006] In view of the aforementioned circumstances, there is a demand for
realizing an article transport vehicle that is capable of transferring articles in
a plurality of directions, realizes a high degree of freedom in setting a route,
and can also suppress the facility cost.

Means for Solving Problem

[0007] According to the present disclosure, an article transport vehicle
includes: a carriage body; and a transfer device that is mounted on the carriage
body and is configured to transfer an article, wherein the transfer device
includes: an article support unit configured to support the article from below;
a linking support unit that links the article support unit to the carriage body;
and a drive unit configured to perform tilt driving for tilting the article support
unit, wherein letting a direction parallel to a horizontal direction be a reference
axis direction, the linking support unit includes a first shaft support portion
that is linked to the carriage body so as to be swingable around a first shaft
that extends in the reference axis direction, the article support unit includes a
second shaft support portion that is linked to the linking support unit so as to
be swingable around a second shaft that extends in the reference axis direction,
and the first shaft and the second shaft are arranged at different positions
when viewed in the reference axis direction, and wherein the drive unit
includes a first drive unit and a second drive unit, the first drive unit is
configured to transmit a drive force to the linking support unit to cause the
linking support unit and the article support unit linked to the linking support
unit to swing around the first shaft, so that the article support unit is tilted in
a first tilt direction, and the second drive unit is configured to transmit a drive
force to the article support unit to cause the article support unit to swing
around the second shaft, so that the article support unit is tilted in a second
tilt direction, which is different from the first tilt direction.

[0008] With this configuration, the first drive unit can cause the article
support unit to swing around the first shaft via the linking support unit, so
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that the article support unit is tilted in the first tilt direction, and the second
drive unit can cause the article support unit to swing around the second shaft,
so that the article support unit is tilted in the second tilt direction. With this
configuration, it is possible to tilt the article support unit in two different
directions, and to slide articles supported by the article support unit down in
two different directions and transfer them. Also, with this configuration, the
drive unit included in the article transport vehicle can perform tilt driving on
the article support unit, and thus any separate mechanism for tilting the
article support unit does not need to be provided along the travel route of the
article transport vehicle. Accordingly, it is possible to realize a high degree of
freedom in setting the travel route of the article transport vehicle, and suppress
the cost for a facility provided with this article transport vehicle.

[0009] Further features and advantages of the technique according to the
present disclosure will become apparent from the following description of

exemplary and nonlimiting embodiments given with reference to the drawings.

Brief Description of the Drawings
[0010] FIG. 1 is a plan view schematically illustrating an article transport
facility.

FIG. 2 1s a conceptional view illustrating an article transport vehicle.

FIG. 3 is a diagram illustrating a state in which an article support unit
is tilted in a first tilt direction.

FIG. 4 1s a diagram illustrating a state in which the article support
unit is tilted in a second tilt direction.

FIG. 5 illustrates an operation when the article support unit tilts in the
first tilt direction.

FIG. 6 illustrates an operation when the article support unit tilts in the
second tilt direction.

FIG. 7 1s a diagram illustrating a portion of an article transport vehicle
according to another embodiment.

FIG. 8 1s a diagram illustrating a portion of an article transport vehicle
according to another embodiment.

FIG. 9 is a diagram illustrating an article transport vehicle according
to another embodiment.

Best Mode for Carrying out the Invention
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[0011] 1. First Embodiment

An article transport vehicle according to a first embodiment will be
described with reference to the drawings. The following will describe, as an
example, a case where the article transport vehicle is employed in an article
transport facility that transports and sorts articles.
[0012] Overview of Article Transport Facility

As shown in FIG. 1, an article transport facility F includes an article
transport vehicle V that transports an article W, and an article inlet portion 80
into which the article W transported by the article transport vehicle V is fed.
In this article transport facility F, for example, a plurality of articles W are
sorted according to specific information such as types or shipment destinations,
as a result of each article W being fed into the corresponding article inlet
portion 80 designated based on the specific information such as the type or
shipment destination of the article W. In the shown example, a plurality of
article inlet portions 80 are provided on a floor surface 70 of the facility, and
travel routes of the article transport vehicles V are set on the floor surface 70.
Each of the article transport vehicles V is configured to travel along the
corresponding travel route, and transport an article W to the article inlet
portion 80 designated based on specific information such as a type or shipment
destination.
[0013] In the present embodiment, the article transport facility F includes an
article supply portion 90 that supplies articles W to be transported to the
article transport vehicles V, and an overall control device Cf that performs
control of destinations to which the articles W are to be transported by the
plurality of article transport vehicles V.
[0014] In the article supply portion 90, for example, an article W for which a
specific article inlet portion 80 (transport destination) is designated based on
specific information such as a type or shipment destination is supplied to an
article transport vehicle V by an automated supply device. For example, in
this case, the overall control device Cf controls the automated supply device to
supply an article W for which a transport destination is designated to an article
transport vehicle V, and instructs the article transport vehicle V to transport
the article W to this transport destination. However, in the article supply
portion 90, an operator may supply an article W for which a transport
destination is designated, to an article transport vehicle V. For example, in
this case, the overall control device Cf designates a transport destination for
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an article W, and designates an article transport vehicle V that corresponds to
this transport destination. Then, the operator supplies the article W for
which the transport destination is designated, to the article transport vehicle
V that corresponds to the article W. The article transport vehicle V supplied
with the article W transports the article W to the transport destination (specific
article inlet portion 80).
[0015] Position information storage units Sf are provided in the surroundings
of each of the plurality of article inlet portions 80, the position information
storage units Sf storing position information that indicates the position
corresponding to this article inlet portion 80. The article transport vehicle V
travels to the specific article inlet portion 80 designated as the transport
destination, and when the article transport vehicle V detects the position
information that corresponds to this article inlet portion 80 and is stored in a
position information storage unit Sf using a position information detection unit
Sv (see FIG. 2), the article transport vehicle V stops at this position (or travels
at a low speed) to feed the article W into the article inlet portion 80. Each
position information storage unit Sf is configured as, for example, a bar-code
(two-dimensional bar-code, for example) or a RFID tag (radio frequency
identifier tag) in which positional information is stored, or the like. When the
position information storage unit Sf is a bar-code, the position information
detection unit Sv is configured as a bar-code reader, and when the position
information storage unit Sf is an RFID tag, the position information detection
unit Sv is configured as an RFID reader. Note that feeding the article W into
the article inlet portion 80 by the article transport vehicle V is performed
through transfer of a later-described transfer device 3 (see FIG. 2).
[0016] Overall Configuration of Article Transport Vehicle

The following will describe a schematic configuration of the article
transport vehicle V with reference to FIG. 2, which conceptually shows a
configuration of the article transport vehicle V.
[0017] The following description is given assuming that a direction along the
horizontal direction is defined as a reference axis direction A, and a direction
orthogonal to the reference axis direction A when viewed in the vertical
direction is defined as a reference axis orthogonal direction C. The reference
axis direction A is a direction that serves as a reference on the basis of which
later-described first to fourth shafts A1 to A4 are arranged, and in the present
embodiment, the reference axis direction A is a direction along the travel
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direction of the article transport vehicle V. Note that in FIG. 2, the reference
axis direction A is a direction orthogonal to the paper plane. Note however
that the present invention is not limited to this, and the reference axis direction
A may be defined as a direction that intersects with the travel direction of the
article transport vehicle V when viewed in the vertical direction.

[0018] As shown in FIG. 2, the article transport vehicle V includes a carriage
body 1, and a transfer device 3 that is mounted on the carriage body 1 and
transfers an article W. The transfer device 3 includes an article support unit
32 that supports the article W from below, a linking support unit 31 that links
the article support unit 32 to the carriage body 1, and a transfer drive unit D
(corresponding to a drive unit) that performs tilt driving for tilting the article
support unit 32. In the present embodiment, the article transport vehicle V
includes a plurality of wheels 2, and a travel drive unit 2D (travel motor) that
drives and rotates at least one of the plurality of wheels 2. Also, in the
example shown in FIG. 2, the article transport vehicle V includes an individual
control device Cv that controls the functional units of the article transport
vehicle V. In the present example, the individual control device Cv 1is
configured to control the travel drive unit 2D and the transfer drive unit D.
With this, the travel operation and the transfer operation of the article
transport vehicle V are controlled.

[0019] In the present embodiment, the article transport vehicle V includes a
storage unit Mv that stores position information regarding the article inlet
portion 80 designated as a transport destination, and a position information
detection unit Sv that detects position information stored in a position
information storage unit Sf provided in the surroundings of an article inlet
portion 80. If the position information stored in the position information
storage unit Sf that was detected by the position information detection unit Sv
matches the position information regarding the article inlet portion 80
designated as a transport destination, the article transport vehicle V feeds
(transfers) the article W into this article inlet portion 80.

[0020] As shown in FIG. 2, the linking support unit 31 is linked to the carriage
body 1 so as to be swingable around the first shaft Al, which extends in the
reference axis direction A. The article support unit 32 is linked to the linking
support unit 31 so as to be swingable around the second shaft A2, which
extends in the reference axis direction A. The first shaft A1 and the second
shaft A2 are arranged in parallel to each other. Also, the first shaft A1 and
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the second shaft A2 are arranged at different positions when viewed in the
reference axis direction A. In the present embodiment, the first shaft A1 has
a fixed position with respect to the carriage body 1. The second shaft A2 has
a movable position with respect to the carriage body 1, since the second shaft
A2 rotates around the first shaft A1 with the swing of the linking support unit
31.

[0021] The transfer drive unit D includes a first drive unit 33D and a second
drive unit 34D. As shown in FIG. 2, the first drive unit 33D transmits a drive
force to the linking support unit 31 to cause the linking support unit 31 to
swing around the first shaft A1. In the present embodiment, the first drive
unit 33D causes the linking support unit 31 to swing upward from the central
side of the carriage body 1 in the reference axis orthogonal direction C, relative
to the first shaft A1. Accordingly, the first drive unit 33D causes the linking
support unit 31 to swing around the first shaft A1 counterclockwise in FIG. 2
(see FIG. 5). Also, the second drive unit 34D transmits a drive force to the
article support unit 32 to cause the article support unit 32 to swing around the
second shaft A2. In the present embodiment, the second drive unit 34D
causes the article support unit 32 to swing upward from the central side of the
carriage body 1 in the reference axis orthogonal direction C, relative to the
second shaft A2. Accordingly, the second drive unit 34D causes the article
support unit 32 to swing around the second shaft A2 clockwise in FIG. 2 (see
FIG. 6).

[0022] As shown in FIG. 2, the second drive unit 34D transmits a drive force
to the article support unit 32 to cause only the article support unit 32 to swing
around the second shaft A2, so that the article support unit 32 is tilted in a
second tilt direction T2. Also, the first drive unit 33D transmits a drive force
to the linking support unit 31 to cause both the linking support unit 31 and the
article support unit 32 linked thereto to swing around the first shaft A1, so that
the article support unit 32 is tilted in a first tilt direction T1 (see FIG. 3).
[0023] In the present embodiment, “second tilt direction T2” refers to a
direction such that an end portion of the article support unit 32 in the reference
axis orthogonal direction C is located at a position lower than that of the other
end portion. In the present example, the state in which the article support
unit 32 is tilted in the second tilt direction T2 refers to a state in which the
linked end portion (one end portion: fixed end portion) of the article support
unit 32 on the second shaft A2 side is located at a position lower than that of



10

15

20

25

30

35

the leading end portion (the other end portion: free end portion) on the opposite
side, and is shown as “downward to the right” state in FIG. 2. Also, “first tilt
direction T1” refers to a direction such that the other end portion of the article
support unit 32 in the reference axis orthogonal direction C is located at a
position lower than that of the one end portion. In the present example, the
state in which the article support unit 32 is tilted in the first tilt direction T1
refers to a state in which the leading end portion (the other end portion: free
end portion) of the article support unit 32 is located at a position lower than
that of the linked end portion (the one end portion: fixed end portion) on the
second shaft A2 side, and is shown as “downward to the left” state in FIG. 3.
[0024] As shown in FIG. 2 for example, as a result of the article support unit
32 tilting in the second tilt direction T2 while supporting the article W, the
article W slides down on the article support unit 32 and is fed (transferred) into
the article inlet portion 80. In the shown example, the article inlet portion 80
includes an inlet opening 81 into which an article W is fed, and a guide portion
82 that is provided in the surrounding of the inlet opening 81 and is tilted
downward to the center of the inlet opening 81. The guide portion 82 can
appropriately guide the article W that is sliding down from the article support
unit 32 into the inlet opening 81. Note that, if an article inlet portion 80 is
arranged on the side of the first shaft Al that is opposite to the second shaft
A2 (on the left side of the article transport vehicle V in FIG. 2) although
illustration thereof is omitted, the article W can be fed (transferred) into this
article inlet portion 80 by the article support unit 32 tilting in the first tilt
direction T1 while supporting the article W.
[0025] Specific Configuration of Transfer Device

The following will describe a specific configuration of the transfer
device 3. The transfer device 3 is configured to transfer an article W, by tilting
the article support unit 32 in the first tilt direction T1 or the second tilt
direction T2. FIG. 3 shows a state in which the article support unit 32 is tilted
in the first tilt direction T1, and FIG. 4 shows a state in which the article
support unit 32 is tilted in the second tilt direction T2
[0026] As described above, the transfer device 3 includes the article support
unit 32 that supports an article W from below, the linking support unit 31 that
links the article support unit 32 to the carriage body 1, and the transfer drive
unit D (corresponding to the drive unit) that performs tilt driving for tilting the
article support unit 32.
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[0027] Asshown in FIGS. 3 and 4, the coupling support unit 31 includes a first
shaft support portion 311 that is linked to the carriage body 1 so as to be
swingable around the first shaft Al, which extends in the reference axis
direction A. In the present embodiment, the linking support unit 31 includes
a pressed portion that is pressed by a first pressing portion 332 of the first drive
unit 33D. In the present example, this pressed portion refers to a first slide
portion 312 on which the first pressing portion 332 can slide during the
pressing of the first pressing portion 332. Also in the present embodiment, as
shown also in FIG. 5, the first slide portion 312 includes a first bulge portion
313 that bulges downward while approaching the first shaft support portion
311. Note that “bulging downward” in this context is an expression based on
the state in which the article support unit 32 is not tilted (a state in which it is
not driven). The same applies to the following description.

[0028] As shown in FIG. 5, in the present embodiment, the first bulge portion
313 includes a first arc-shaped portion 313a, which is arc-shaped protruding
upward, when viewed in the reference axis direction A, and a second arc-
shaped portion 313b, which is arc-shaped protruding downward. These first
arc-shaped portion 313a and second arc-shaped portion 313b are arranged in
the stated order from the side far away from the first shaft support portion 311,
and form a curved surface that is continuous in an S-shape. Also, in the
present example, the end portion of the first arc-shaped portion 313a that is
away from the first shaft support portion 311, and the end portion of the second
arc-shaped portion 313b that is close to the first shaft support portion 311 are
formed as surfaces that are parallel to the horizontal direction in a state in
which the linking support unit 31 is not tilted. The first pressing portion 332
of the first drive unit 33D is configured to press against the linking support
unit 31 while sliding on the first slide portion 312, which includes the first arc-
shaped portion 313a and the second arc-shaped portion 313b. The
configuration of the first pressing portion 332 will be described in detail later.
[0029] As shown in FIGS. 3 and 4, the coupling support unit 32 includes a
second shaft support portion 321 that is linked to the linking support unit 31
so as to be swingable around the second shaft A2, which extends in the
reference axis direction A. In the present embodiment, the article support
unit 32 includes a pressed portion that is pressed by a second pressing portion
342 of the second drive unit 34D. Inthe present example, this pressed portion
refers to a second slide portion 322 on which the second pressing portion 342
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can slide during the pressing of the second pressing portion 342. The second
slide portion 322 is arranged on the outer side of the carriage body 1 in the
reference axis direction A, relative to the first slide portion 312. Also in the
present embodiment, as shown also in FIG. 6, the second slide portion 322
includes a second bulge portion 323 that bulges downward while approaching
the second shaft support portion 321.

[0030] As shown in FIG. 6, in the present embodiment, the second bulge
portion 323 includes a third arc-shaped portion 323a, which is arc-shaped
protruding upward, when viewed in the reference axis direction A, and a fourth
arc-shaped portion 323b, which is arc-shaped protruding downward. These
third arc-shaped portion 323a and fourth arc-shaped portion 323b are arranged
in the stated order from the side far away from the second shaft support portion
321, and form a curved surface that is continuous in an S-shape. Also, in the
present example, the end portion of the third arc-shaped portion 323a that is
away from the second shaft support portion 321, and the end portion of the
fourth arc-shaped portion 323b that is close to the second shaft support portion
321 are formed as surfaces that are parallel to the horizontal direction in the
state in which the article support unit 32 is not tilted. The second pressing
portion 342 of the second drive unit 34D is configured to press against the
article support unit 32, while sliding on the second slide portion 322, which
includes the third arc-shaped portion 323a and the fourth arc-shaped portion
323b. The configuration of the second pressing portion 342 will be described
in detail later.

[0031] In the present embodiment, the article support unit 32 includes a
supporting platform 324 that supports an article W. As shown in FIG. 3 and
the like, the supporting platform 324 in the present example is constituted by
a plate-shaped member extending in a planar fashion along the reference axis
direction A, and is configured to cover the upper face of the carriage body 1 in
the state in which the article support unit 32 is not tilted. The supporting
platform 324 does not include any protrusion that protrudes upward in at least
two end portions thereof (or in the vicinity thereof) in the reference axis
orthogonal direction C. With this, when the article support unit 32 is tilted,
it 1s possible to appropriately slide the article W supported on the supporting
platform 324 downward into the article inlet portion 80. Note that in the
shown example, the supporting platform 324 has a rectangular plate shape,
but the present invention is not limited to such an example, and the supporting

10
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platform 324 may have various shapes such as a circular plate shape and an
octagon plate shape, as long as it can support an article W.

[0032] As shown in FIGS. 3 and 4, in the present embodiment, the article
support unit 32 is arranged above the linking support unit 31, and spans the
linking support unit 31 in the reference axis direction A. That is to say, the
article support unit 32 is configured to abut against the linking support unit
31 from above, in a state in which the article support unit 32 is not swung
around the second shaft A2. Accordingly, the article support unit 32 is
prevented from swinging to the lower side relative to the linking support unit
31 by the linking support unit 31. Accordingly, when the linking support unit
31 swings upward around the first shaft Al, the article support unit 32 is
pressed by the linking support unit 31 from below and is swung upward around
the first shaft A1, together with the linking support unit 31. Also, the linking
support unit 31 is configured to abut against a part (not-shown abutting
portion) of the carriage body 1 from above, in a state (horizontal state in the
present example) in which the linking support unit 31 is not swung around the
first shaft A1l. Accordingly, the linking support unit 31 is prevented from
swinging to the lower side relative to the horizontal state by the abutting
portion of the carriage body 1.

[0033] As shown in FIG. 3, the first drive unit 33D transmits a drive force to
the linking support unit 31 to cause the linking support unit 31 and the article
support unit 32 linked to the linking support unit 31 to swing around the first
shaft Al, so that the article support unit 32 is tilted in the first tilt direction
T1. In the present embodiment, the first drive unit 33D transmits a drive
force upward to the linking support unit 31 from the central side of the carriage
body 1 in the reference axis orthogonal direction C, relative to the first shaft
A1, to cause the linking support unit 31 to swing upward and to the side toward
the first shaft Al from the central side of the carriage body 1 in the reference
axis orthogonal direction C. In the example shown in FIG. 3, the first drive
unit 33D causes the linking support unit 31 to swing counterclockwise around
the first shaft A1. As described above, since the article support unit 32 is
prevented from swinging to the lower side relative to the linking support unit
31, the upward swing of the linking support unit 31 also involves the upward
swing of the article support unit 32. Accordingly, the first drive unit 33D
causes the article support unit 32 to be tilted in the first tilt direction T1.
[0034] Inthe present embodiment, the first drive unit 33D includes a first arm
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portion 331 linked to the carriage body 1, the first pressing portion 332 that is
linked to the first arm portion 331 and presses against the linking support unit
31 from below, and a first drive source M1 that drives the first arm portion 331.
[0035] In the present embodiment, the first arm portion 331 is linked to the
carriage body 1 so as to be rotatable around the third shaft A3, which extends
in the reference axis direction A. As shown in FIG. 5 for example, in the
present embodiment, the first arm portion 331 includes, between the first
pressing portion 332 and the third shaft A3, a first bent portion 331a that
bends toward the linking support unit 31 while approaching the first pressing
portion 332 side from the third shaft A3 side. Accordingly, part of a load that
1s applied to the first arm portion 331 as a bend stress when the first pressing
portion 332 presses against the linking support unit 31 can be used as a
compressive stress, making it possible to improve the durability of the first arm
portion 331.

[0036] The first pressing portion 332 is linked to a position of the first arm
portion 331 that is away from the third shaft A3, and is configured to press
against the linking support unit 31 by sliding on the linking support unit 31
while rotating around the third shaft A3 together with the first arm portion
331. As described above, the first pressing portion 332 is configured to slide
along the first slide portion 312 of the linking support unit 31. In the present
example, the first pressing portion 332 includes a roller that rotates around an
axis extending along the reference axis direction A.

[0037] The first drive source M1 is configured as an electric motor, and drives
the first arm portion 331 to rotate around the third shaft A3. The first drive
source M1 operates in accordance with an instruction from the individual
control device Cv.

[0038] In the present embodiment, the third shaft A3 around which the first
arm portion 331 rotates is arranged on the central side of the carriage body 1
in the reference axis orthogonal direction C, relative to the first shaft Al.
Furthermore, the third shaft A3 is also arranged on the central side of the
carriage body 1 in the reference axis orthogonal direction C, relative to the
second shaft A2. Note however that the present invention is not limited to
the above-described configuration, and the third shaft A3 may also be arranged
on the outer side of the carriage body 1 in the reference axis orthogonal
direction C, relative to the first shaft A1, or may also be arranged on the outer
side of the carriage body 1 in the reference axis orthogonal direction C, relative
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to the second shaft A2.

[0039] As shown in FIG. 4, the second drive unit 34D transmits a drive force
to the article support unit 32 to cause the article support unit 32 to swing
around the second shaft A2, so that the article support unit 32 is tilted in the
second tilt direction T2, which is different from the first tilt direction T1. In
the present embodiment, the second drive unit 34D transmits a drive force
upward to the article support unit 32 from the central side of the carriage body
1 in the reference axis orthogonal direction C, relative to the second shaft A2,
to cause the article support unit 32 to swing upward and to the side toward the
second shaft A2 from the central side of the carriage body 1 in the reference
axis orthogonal direction C. In the example shown in FIG. 4, the second drive
unit 34D causes the article support unit 32 to swing clockwise around the
second shaft A2. As described above, since the article support unit 32 only
abuts against the linking support unit 31 from above in a state in which the
article support unit 32 is not swung around the second shaft A2, only the article
support unit 32 swings upward when swinging around the second shaft A2.
Accordingly, the second drive unit 34D causes only the article support unit 32
to tilt in the second tilt direction T2, without causing the linking support unit
31 to tilt (swing).

[0040] In the present embodiment, the second drive unit 34D includes a
second arm portion 341 linked to the carriage body 1, the second pressing
portion 342 that is linked to the second arm portion 341 and presses against
the article support unit 32 from below, and a second drive source M2 that drives
the second arm portion 341.

[0041] In the present embodiment, the second arm portion 341 is linked to the
carriage body 1 so as to be rotatable around the fourth shaft A4, which extends
in the reference axis direction A. As shown in FIG. 6 for example, in the
present embodiment, the second arm portion 341 includes, between the second
pressing portion 342 and the fourth shaft A4, a second bent portion 341a that
bends toward the article support unit 32 while approaching the second
pressing portion 342 side from the fourth shaft A4 side. Accordingly, part of a
load that is applied to the second arm portion 341 as a bend stress when the
second pressing portion 342 presses against the article support unit 32 can be
used as a compressive stress, making it possible to improve the durability of
the second arm portion 341.

[0042] The second pressing portion 342 is linked to a position of the second
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arm portion 341 that is away from the fourth shaft A4, and is configured to
press against the article support unit 32 by sliding on the article support unit
32 while rotating around the fourth shaft A4 together with the second arm
portion 341. As described above, the second pressing portion 342 is configured
to slide along the second slide portion 322 of the article support unit 32. In
the present example, the second pressing portion 342 includes a roller that
rotates around an axis extending along the reference axis direction A.

[0043] The second drive source M2 is configured as an electric motor, and
drives the second arm portion 341 to rotate around the fourth shaft A4. The
second drive source M2 operates in accordance with an instruction from the
individual control device Cv.

[0044] In the present embodiment, the fourth shaft A4 around which the
second arm portion 341 rotates is arranged on the central side of the carriage
body 1 in the reference axis orthogonal direction C, relative to the second shaft
A2. Furthermore, the fourth shaft A4 is also arranged on the central side of
the carriage body 1 in the reference axis orthogonal direction C, relative to the
first shaft A1l. Note however that the present invention is not limited to the
above-described configuration, and the fourth shaft A4 may also be arranged
on the outer side of the carriage body 1 in the reference axis orthogonal
direction C, relative to the second shaft A2, or may also be arranged on the
outer side of the carriage body 1 in the reference axis orthogonal direction C,
relative to the first shaft Al.

[0045] As shownin FIGS. 3 and 4, in the present embodiment, a common shaft
AS serves as the third shaft A3 and the fourth shaft A4. In other words, the
third shaft A3 and the fourth shaft A4 are arranged at the same position. Also,
in the present embodiment, the common shaft AS is arranged between the first
shaft A1 and the second shaft A2, when viewed in the vertical direction. In
the present example, the common shaft AS is arranged at an intermediate
position between the first shaft A1 and the second shaft A2, when viewed in
the vertical direction.

[0046] In the present embodiment, the first arm portion 331 and the second
arm portion 341 are linked to each other so as to rotate as one piece around the
common shaft AS, and are arranged extending in different directions from the
common shaft AS. In the present embodiment, the first arm portion 331 and
the second arm portion 341 are arranged extending in opposite directions
(directions different from each other by 180 degrees), when viewed in the
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reference axis direction A. Also, the first arm portion 331 and the second arm
portion 341 are integrally formed of a single member.
[0047] As described above, the second slide portion 322 of the article support
unit 32 i1s arranged on the outer side of the carriage body 1 in the reference
axis direction A, relative to the first slide portion 312 of the linking support
unit 31. Also, the first pressing portion 332 linked to the first arm portion 331
1s configured to slide on the first slide portion 312, and the second pressing
portion 342 linked to the second arm portion 341 is configured to slide on the
second slide portion 322. Therefore, in the present example, as shown in
FIGS. 3 and 4, the first pressing portion 332 that is in contact with (slides on)
the first slide portion 312 is arranged on the inner side (back side in the figures)
of the carriage body 1 in the reference axis direction A, relative to the second
pressing portion 342 that is in contact with (slides on) the second slide portion
322. In order to realize this arrangement, in the present embodiment, the
first arm portion 331 is bent so that a portion of the first arm portion 331 on
the first pressing portion 332 side is located on the inner side of the carriage
body 1 in the reference axis direction A, relative to a portion of the first arm
portion 331 on the common shaft AS side. Accordingly, a configuration is
realized in which the first arm portion 331 and the second arm portion 341 are
linked to the common shaft AS, the first pressing portion 332 slides on the first
slide portion 312, and the second pressing portion 342 slides on the second slide
portion 322.
[0048] In the present embodiment, a common drive source MS serves as the
first drive source M1 and the second drive source M2. As a result of the
common drive source MS applying a rotation force to the common shaft AS, the
first arm portion 331 and the second arm portion 341 that are linked to the
common shaft AS rotate. In the present example, the common drive source
MS is configured as an electric motor.
[0049] Operation of Article Support Unit

The following will describe operations of the article support unit 32
with reference to FIGS. 5 and 6.
[0050] FIG. 5 shows an operation when the article support unit 32 tilts in the
first tilt direction T1. When causing the article support unit 32 to tilt in the
first inclination direction T1, the first drive unit 33D transmits a drive force to
the linking support unit 31 so that the article support unit 32 together with
the linking support unit 31 are tilted.
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[0051] The first drive unit 33D drives and rotates the first arm portion 331
using the first drive source M1 so that the first pressing portion 332 slides on
the linking support unit 31 in a direction in which it approaches the first shaft
support portion 311, from the horizontal state in which the article support unit
32 is not tilted (see left figure of FIG. 5). In the present embodiment, the first
arm portion 331 and the second arm portion 341 are driven by the common
drive source MS so as to rotate around the common shaft AS. Accordingly, the
first arm portion 331 swings around the third shaft A3 (common shaft AS), the
linking support unit 31 is pressed by the first pressing portion 332 from below,
and the linking support unit 31 and the article support unit 32 are raised
upward (see the central figure of FIG. 5).

[0052] Then, due to the first arm portion 331 further swinging around the
third shaft A3, the first pressing portion 332 presses against the linking
support unit 31, while sliding on the first arc-shaped portion 313a and the
second arc-shaped portion 313b of the first bulge portion 313 in that order.
With this, the state is realized in which the article support unit 32 is tilted in
the first inclination direction T1 (see the right figure of FIG. 5). Accordingly,
it is possible to slide the article W supported on the supporting platform 324 of
the article support unit 32 downward into the article inlet portion 80 (see FIG.
1), and as a result, it is possible to transfer the article W to the article inlet
portion 80.

[0053] Here, due to the first bulge portion 313 formed on the first slide portion
312, it is possible to ensure a large tilt angle of the article support unit 32, with
respect to the length of the first arm portion 331. Also, since the first bulge
portion 313 includes the first arc-shaped portion 313a and the second arc-
shaped portion 313b, a configuration is realized in which the tilting speed
appropriately changes while the article support unit 32 is tilting in the first
inclination direction T1. That is to say, the tilting speed of the article support
unit 32 gradually increases while the first pressing portion 332 is sliding on
the first arc-shaped portion 313a, which is arc-shaped protruding upward.
Then, the tilting speed of the article support unit 32 gradually decreases while
the first pressing portion 332 is sliding on the second arc-shaped portion 313b,
which i1s arc-shaped protruding downward. Accordingly, it is possible to
reduce the tilting speeds at the start and end of the change in the tilt angle,
while keeping a high average tilting speed when the article support unit 32 is
tilted in the first inclination direction T1. It is thus possible to reduce cycle
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time when an article W 1s transferred, and prevent an article W supported by
the article support unit 32 from flying from the article support unit 32, making
it possible to appropriately transfer the article W.

[0054] FIG. 6 shows an operation when the article support unit 32 tilts in the
second inclination direction T2. When causing the article support unit 32 to
tilt in the second inclination direction T2, the second drive unit 34D transmits
a drive force to the article support unit 32 so that the article support unit 32 is
tilted.

[0055] The second drive unit 34D drives and rotate the second arm portion
341 using the second drive source M2, so that the second pressing portion 342
slides on the article support unit 32 in a direction in which it approaches the
second shaft support portion 321, from the horizontal state in which the article
support unit 32 is not tilted (see the left figure of FIG. 6). In the present
embodiment, the first arm portion 331 and the second arm portion 341 are
driven by the common drive source MS so as to rotate around the common shaft
AS. Accordingly, the second arm portion 341 swings around the fourth shaft
A4 (common shaft AS), and the article support unit 32 is pressed by the second
pressing portion 342 from below, and is raised upward (see the central figure
of FIG. 6).

[0056] Then, due to the second arc-shaped portion 341 further swinging
around the fourth shaft A4, the second pressing portion 342 presses against
the article support unit 32, while sliding on the third arc-shaped portion 323a
and the fourth arc-shaped portion 323b of the second bulge portion 323 in that
order. With this, the state is realized in which the article support unit 32 is
tilted in the second inclination direction T2 (see the right figure of FIG. 6).
Accordingly, it 1s possible to slide the article W supported on the supporting
platform 324 of the article support unit 32 downward into the article inlet
portion 80 (see FIG. 1), and as a result, it is possible to transfer the article W
to the article inlet portion 80.

[0057] Here, due to the second bulge portion 323 formed on the second slide
portion 322, it is possible to ensure a large tilt angle of the article support unit
32, with respect to the length of the second arm portion 341. Also, since the
second bulge portion 323 includes the third arc-shaped portion 323a and the
fourth arc-shaped portion 323b, a configuration is realized in which the tilting
speed appropriately changes while the article support unit 32 is tilting in the
second inclination direction T2. That is to say, the tilting speed of the article
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support unit 32 gradually increases while the second pressing portion 342 is
sliding on the third arc-shaped portion 323a, which is arc-shaped protruding
upward. Then, the tilting speed of the article support unit 32 gradually
decreases while the second pressing portion 342 is sliding on the fourth arc-
shaped portion 323b, which is arc-shaped protruding downward. Accordingly,
it is possible to reduce the tilting speeds at the start and end of the change in
the tilt angle, while keeping a high average tilting speed when the article
support unit 32 is tilted in the second inclination direction T2. It is thus
possible to reduce cycle time when an article W is transferred, and prevent an
article W supported by the article support unit 32 from flying from the article
support unit 32, making it possible to appropriately transfer the article W.
[0058] As described above, in the present embodiment, the common drive
source MS drives and rotates the first arm portion 331 in a first rotation
direction (counterclockwise direction in FIG. 5), so that the article support unit
32 can be tilted in the first inclination direction T1, and the common drive
source MS drives and rotates the second arm portion 341 in a second rotation
direction (clockwise direction in FIG. 6), which is opposite to the first rotation
direction, so that the article support unit 32 can be tilted in the second
inclination direction T2. That is to say, in the present embodiment, the
common drive source MS is configured to drive and rotate the first arm portion
331 and the second arm portion 341 around the common shaft AS in opposite
directions between when the linking support unit 31 is swung around the first
shaft Al so that the article support unit 32 is tilted in the first inclination
direction T1, and when the article support unit 32 is swung around the second
shaft A2 so that the article support unit 32 is tilted in the second inclination
direction T2. In the present embodiment, one common configuration can be
shared to swing the linking support unit 31 and swing the article support unit
32, making it possible to downsize the entire article transport vehicle V.
[0059] 2. Other Embodiments

The following will describe other embodiments of the article transport
vehicle.
[0060] (1) In the above-described embodiment, an example is given in which
the common shaft AS serves as the third shaft A3 around which the first arm
portion 331 is rotated, and as the fourth shaft A4 around which the second arm
portion 341 is rotated, and the common drive source MS serves as the first
drive source M1 that drives and rotates the first arm portion 331, and as the
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second drive source M2 that drives and rotates the second arm portion 341.
However, the present invention is not limited to such an example, and
as shown in FIG. 7 for example, the third shaft A3 and the fourth shaft A4 may
be separate shafts, and the first drive source M1 and the second drive source
M2 may be provided as independent drive force sources.
[0061] (2) In the above-described embodiment, an example is given in which
the first drive unit 33D is configured to include the first arm portion 331 that
rotates around the third shaft A3, and the second drive unit 34D is configured
to include the second arm portion 341 that rotates around the fourth shaft A4.
However, the present invention is not limited to such an example, and as shown
in FIG. 8 for example, the first drive unit 33D and the second drive unit 34D
may also be configured as direct-acting actuators that perform expansion and
contraction drive. As such a direct acting actuator, for example, a direct-
acting cylinder-type actuator can be suitably used that includes an electric
motor that operates upon being supplied with electric power from a battery
installed in the article transport vehicle V, and a conversion mechanism such
as a ball screw or a worm gear that converts a rotation drive force of this
electric motor into a linear drive force of the cylinder axis. In this case, one
end portion of a first direct-acting actuator (first drive unit 33D) that causes
the linking support unit 31 to swing around the first shaft Al is preferably
linked to the linking support unit 31 on the second shaft A2 side relative to the
center CC of the linking support unit 31 in the reference axis orthogonal
direction C, so as to be swingable around the linking support unit 31. Also,
the other end portion of the first direct-acting actuator (first drive unit 33D) is
preferably liked to the carriage body 1 so as to be swingable therearound.
Accordingly, it is possible to appropriately transmit a drive force transmitted
to the linking support unit 31 by the first direct-acting actuator (first drive unit
33D), as a drive source for causing the linking support unit 31 to swing around
the first shaft A1. Similarly, one end portion of a second direct-acting actuator
(second drive unit 34D) that causes the article support unit 32 to swing around
the second shaft A2 is preferably linked to the article support unit 32 on the
first shaft Al side relative to the center CC of the article support unit 32 in the
reference axis orthogonal direction C, so as to be swingable around the article
support unit 32. Also, the other end portion of the second direct-acting
actuator (second drive unit 34D) is preferably liked to the carriage body 1 so as
to be swingable therearound. Accordingly, it is possible to appropriately
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transmit a drive force transmitted to the article support unit 32 by the second
direct-acting actuator (second drive unit 34D), as a drive source for causing the
article support unit 32 to swing around the second shaft A2. Note that FIG.
8 shows an example in which both the first drive unit 33D and the second drive
unit 34D are configured as direct-acting actuators, but the first drive unit 33D
and the second drive unit 34D may be drive units of different types.
[0062] (3) The above-described embodiment has described, as an example in
FIG. 2, a configuration in which the width of the supporting platform 324 in
the reference axis orthogonal direction C is equal to the width of the carriage
body 1 in the reference axis orthogonal direction C. However, the present
invention is not limited to such an example, and a configuration is also possible
in which, as shown in FIG. 9 for example, the width of the supporting platform
324 in the reference axis orthogonal direction C is larger than the width of the
carriage body 1 in the reference axis orthogonal direction C. With this
configuration, it is possible to bring the lower end portion of the supporting
platform 324 in a state in which the article support unit 32 is tilted, close to
the floor surface 70 and the article inlet portion 80. Accordingly, an article W
can be directly fed into the inlet opening 81 of the corresponding article inlet
portion 80, without being guided by the guide portion 82 as shown in FIG. 2.
[0063] (4) In the above-described embodiment, an example is given in which
the first bulge portion 313 is formed on the first slide portion 312, and the
second bulge portion 323 is formed on the second slide portion 322. However,
the present invention is not limited to such an example, and the first slide
portion 312 and the second slide portion 322 may have a linear shape when
viewed in the reference axis direction A.
[0064] (5) In the above-described embodiment, configurations disclosed in the
above-described embodiments may be applied while being combined with
configurations disclosed in other embodiments, provided there is no
inconsistency.  With respect to other configurations, the embodiments
disclosed in this specification are merely examples in all aspects. Accordingly,
those skilled in the art may make various changes as appropriate, without
departing from the spirit of this disclosure.
[0065] 3. Overview of Above-described Embodiments

The following will describe the article transport vehicle explained
above.
[0066] According to the present disclosure, an article transport vehicle
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includes: a carriage body; and a transfer device that is mounted on the carriage
body and is configured to transfer an article, wherein the transfer device
includes: an article support unit configured to support the article from below;
a linking support unit that links the article support unit to the carriage body;
and a drive unit configured to perform tilt driving for tilting the article support
unit, wherein letting a direction parallel to a horizontal direction be a reference
axis direction, the linking support unit includes a first shaft support portion
that is linked to the carriage body so as to be swingable around a first shaft
that extends in the reference axis direction, the article support unit includes a
second shaft support portion that is linked to the linking support unit so as to
be swingable around a second shaft that extends in the reference axis direction,
and the first shaft and the second shaft are arranged at different positions
when viewed in the reference axis direction, and wherein the drive unit
includes a first drive unit and a second drive unit, the first drive unit is
configured to transmit a drive force to the linking support unit to cause the
linking support unit and the article support unit linked to the linking support
unit to swing around the first shaft, so that the article support unit is tilted in
a first tilt direction, and the second drive unit is configured to transmit a drive
force to the article support unit to cause the article support unit to swing
around the second shaft, so that the article support unit is tilted in a second
tilt direction, which is different from the first tilt direction.

[0067] With this configuration, the first drive unit can cause the article
support unit to swing around the first shaft via the linking support unit, so
that the article support unit is tilted in the first tilt direction, and the second
drive unit can cause the article support unit to swing around the second shaft,
so that the article support unit is tilted in the second tilt direction. With this
configuration, it is possible to tilt the article support unit in two different
directions, and to slide articles supported by the article support unit down in
two different directions and transfer them. Also, with this configuration, the
drive unit included in the article transport vehicle can perform tilt driving on
the article support unit, and thus any separate mechanism for tilting the
article support unit does not need to be provided along the travel route of the
article transport vehicle. Accordingly, it is possible to realize a high degree of
freedom in setting the travel route of the article transport vehicle, and suppress
the cost for a facility provided with this article transport vehicle.

[0068] Here, preferably, the first drive unit includes: a first arm portion linked
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to the carriage body; a first pressing portion that is linked to the first arm
portion and is configured to press against the linking support unit from below;
and a first drive source configured to drive the first arm portion, and the second
drive unit includes: a second arm portion linked to the carriage body; a second
pressing portion that is linked to the second arm portion and is configured to
press against the article support unit from below; and a second drive source
configured to drive the second arm portion.

[0069] With this configuration, the first drive source that drives the first arm
portion, and the second drive source that drives the second arm portion can be
respectively used to tilt the article support unit in different directions around
the first shaft or the second shaft. Therefore, it is possible to appropriately
realize a configuration in which articles supported by the article support unit
can be transferred in two different directions.

[0070] Also, preferably, the first arm portion is linked to the carriage body so
as to be rotatable around a third shaft that extends in the reference axis
direction, the second arm portion is linked to the carriage body so as to be
rotatable around a fourth shaft that extends in the reference axis direction, the
first pressing portion is linked to a position of the first arm portion that is away
from the third shaft, and is configured to press against the linking support unit
by sliding on the linking support unit while rotating around the third shaft
together with the first arm portion, the second pressing portion is linked to a
position of the second arm portion that is away from the fourth shaft, and is
configured to press against the article support unit by sliding on the article
support unit while rotating around the fourth shaft together with the second
arm portion, the first drive unit drives and rotates the first arm portion so that
the first pressing portion slides on the linking support unit in a direction in
which the first pressing portion approaches the first shaft support portion, and
the second drive unit drives and rotates the second arm portion so that the
second pressing portion slides on the article support unit in a direction in which
the second pressing portion approaches the second shaft support portion.
[0071] With this configuration, it is possible to appropriately transmit a drive
force transmitted to the linking support unit via the first pressing portion, as
a drive force required to rotate the linking support unit around the first shaft.
Similarly, it is possible to appropriately transmit a drive force transmitted to
the article support unit via the second pressing portion, as a drive force
required to rotate the article support unit around the second shaft.
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[0072] Also, preferably, a common shaft serves as the third shaft and the
fourth shaft, the common shaft is arranged between the first shaft and the
second shaft, when viewed in a vertical direction, the first arm portion and the
second arm portion are linked to each other so as to rotate as one piece around
the common shaft, and are arranged extending in different directions from the
common shaft, a common drive source serves as the first drive source and the
second drive source, and the common drive source is configured to drive and
rotate the first arm portion and the second arm portion around the common
shaft in opposite directions between when the linking support unit is swung
around the first shaft, and when the article support unit is swung around the
second shaft.

[0073] With this configuration, one common configuration can be shared to
swing the linking support unit around the first shaft, and to swing the article
support unit around the second shaft, making it possible to downsize the entire
article transport vehicle.

[0074] Also, preferably, a first slide portion of the linking support unit on
which the first pressing portion slides has a first bulge portion that bulges
downward while approaching the first shaft support portion, and a second slide
portion of the article support unit on which the second pressing portion slides
has a second bulge portion that bulges downward while approaching the second
shaft support portion.

[0075] With this configuration, since the first pressing portion can press
against the linking support unit via the first bulge portion, it is possible to set
the length of the first arm portion to be shorter than in a case where there is
no first bulge portion, while ensuring the tilt angle of the article support unit.
Similarly, since the second pressing portion can press against the article
support unit via the second bulge portion, it is possible to set the length of the
second arm portion to be shorter than in a case where there is no second bulge
portion, while ensuring the tilt angle of the article support unit. Therefore,
with this configuration, the lengths of the first arm portion and the second arm
portion can be set to be relatively short, making it possible to avoid a large
article transport vehicle because.

Industrial Applicability

[0076] The technique according to the present disclosure is applicable to an
article transport vehicle that includes a carriage body, and a transfer device
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that is mounted on the carriage body and transfers an article.

Description of Reference Signs

[0077]

Beeosgg<

33D:
34D:
311:
312:
313:
321:
322!
323:
331:
332!
341:
342:
M1:
M2:
MS:
Al:
A2:
A3:
A4:
AS:

>

T1:
T2:

Article transport vehicle
Transfer drive unit (drive unit)
Article

Carriage body

Transfer device

Linking support unit

Article support unit

First drive unit

Second drive unit

First shaft support portion
First slide portion

First bulge portion

Second shaft support portion
Second slide portion

Second bulge portion

First arm portion

First pressing portion
Second arm portion

Second pressing portion
First drive source

Second drive source
Common drive source

First shaft

Second shaft

Third shaft

Fourth shaft

Common shaft

Reference axis direction
Reference axis orthogonal direction
First tilt direction

Second tilt direction
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CLAIMS

1. An article transport vehicle comprising:

a carriage body; and

a transfer device that is mounted on the carriage body and is configured
to transfer an article,

wherein the transfer device includes: an article support unit configured
to support the article from below; a linking support unit that links the article
support unit to the carriage body; and a drive unit configured to perform tilt
driving for tilting the article support unit,

wherein letting a direction parallel to a horizontal direction be a
reference axis direction,

the linking support unit includes a first shaft support portion that is
linked to the carriage body so as to be swingable around a first shaft that
extends in the reference axis direction,

the article support unit includes a second shaft support portion that is
linked to the linking support unit so as to be swingable around a second shaft
that extends in the reference axis direction, and

the first shaft and the second shaft are arranged at different positions
when viewed in the reference axis direction, and

wherein the drive unit includes a first drive unit and a second drive
unit,

the first drive unit is configured to transmit a drive force to the linking
support unit to cause the linking support unit and the article support unit
linked to the linking support unit to swing around the first shaft, so that the
article support unit is tilted in a first tilt direction, and

the second drive unit is configured to transmit a drive force to the
article support unit to cause the article support unit to swing around the second
shaft, so that the article support unit is tilted in a second tilt direction, which

1s different from the first tilt direction.

2. The article transport vehicle according to claim 1,

wherein the first drive unit includes: a first arm portion linked to the
carriage body; a first pressing portion that is linked to the first arm portion
and is configured to press against the linking support unit from below; and a

first drive source configured to drive the first arm portion, and
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the second drive unit includes: a second arm portion linked to the
carriage body; a second pressing portion that is linked to the second arm
portion and is configured to press against the article support unit from below;

and a second drive source configured to drive the second arm portion.

3. The article transport vehicle according to claim 2,

wherein the first arm portion is linked to the carriage body so as to be
rotatable around a third shaft that extends in the reference axis direction,

the second arm portion is linked to the carriage body so as to be
rotatable around a fourth shaft that extends in the reference axis direction,

the first pressing portion is linked to a position of the first arm portion
that is away from the third shaft, and is configured to press against the linking
support unit by sliding on the linking support unit while rotating around the
third shaft together with the first arm portion,

the second pressing portion is linked to a position of the second arm
portion that is away from the fourth shaft, and is configured to press against
the article support unit by sliding on the article support unit while rotating
around the fourth shaft together with the second arm portion,

the first drive unit drives and rotates the first arm portion so that the
first pressing portion slides on the linking support unit in a direction in which
the first pressing portion approaches the first shaft support portion, and

the second drive unit drives and rotates the second arm portion so that
the second pressing portion slides on the article support unit in a direction in

which the second pressing portion approaches the second shaft support portion.

4. The article transport vehicle according to claim 3,

wherein a common shaft serves as the third shaft and the fourth shaft,

the common shaft is arranged between the first shaft and the second
shaft, when viewed in a vertical direction,

the first arm portion and the second arm portion are linked to each
other so as to rotate as one piece around the common shaft, and are arranged
extending in different directions from the common shaft,

a common drive source serves as the first drive source and the second
drive source, and

the common drive source is configured to drive and rotate the first arm

portion and the second arm portion around the common shaft in opposite
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directions between when the linking support unit is swung around the first

shaft, and when the article support unit is swung around the second shaft.

5. The article transport vehicle according to claim 3 or 4,

wherein a first slide portion of the linking support unit on which the
first pressing portion slides has a first bulge portion that bulges downward
while approaching the first shaft support portion, and

a second slide portion of the article support unit on which the second
pressing portion slides has a second bulge portion that bulges downward while
approaching the second shaft support portion.
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