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DESCRIPTION
Title of Invention
OVERHEAD CONVEYING VEHICLE
Technical Field
[0001] An aspect of the present invention relates to an overhead
transport vehicle.
Background Art
[0002] Patent Literature 1 describes an overhead transport vehicle
including a lifting platform (holding portion) configured to transfer a
container and a container contact portion (positioning portion) provided
on the lifting platform and configured to come into contact with a top
surface of the container. In the overhead transport vehicle described in
Patent Literature 1, the container contact portion is movably provided in
a height direction with respect to the lifting platform, and a relative
height position of the container contact portion with respect to the lifting
platform is detected by a height detecting unit (detecting unit).
Citation List
Patent Literature
[0003] [Patent Literature 1] International Publication No. WO
2018/179931
Summary of Invention
Technical Problem
[0004] In the overhead transport vehicle described above, when a
container is transferred with the lifting platform, if the container is
shifted horizontally, the container contact portion in contact with the top

surface of the container may possibly move in the height direction (for
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example, due to a projection, a recess, or tilt of the top surface of the
container, this shift may possibly be converted into movement in the
height direction of the container contact portion). In this case, it is
difficult to accurately determine the height position of the container
contact portion by the height detecting unit.

[0005] Thus, an aspect of the present invention is to provide an
overhead transport vehicle in which the relative height position of the
container contact portion with respect to the lifting platform can be
accurately determined.

Solution to Problem

[0006] An overhead transport vehicle according to one aspect of the
present invention includes: a lifting platform configured to transfer a
container; a container contact portion configured to come into contact
with a top surface of the container and movably provided along a height
direction to the lifting platform; and a height detecting unit configured
to detect a relative height position of the container contact portion with
respect to the lifting platform. The container contact portion is
movably provided along a horizontal direction with respect to the lifting
platform.

[0007] In this overhead transport vehicle, if the container is shifted in
the horizontal direction, the container contact portion is able to move in
the horizontal direction in accordance with the shift. Resultantly, it is
possible to prevent the shift from being converted into movement of the
container contact portion in the height direction. Therefore, it is
possible to accurately determine the relative height position of the

container contact portion with respect to the lifting platform.
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[0008] In the overhead transport vehicle according to one aspect of the
present invention, the container contact portion may be a positioning
portion configured to fit into a recess formed in the top surface of the
container. In this case, with the container contact portion, it is possible
to position the lifting platform to the container.

[0009] The overhead transport vehicle according to one aspect of the
present invention may include a sliding member attached to the lifting
platform and slidable along the horizontal direction with respect to the
container contact portion, in which the container contact portion may
include a housing space housing the sliding member. As a result, it is
possible to practically achieve a configuration in which the container
contact portion is movable along the horizontal direction with respect to
the lifting platform.

[0010] The overhead transport vehicle according to an aspect of the
present invention may include an energizing portion configured to
energize the container contact portion such that the sliding member is
positioned in a predetermined position in the housing space. Asa
result, for example, during an unloaded state when the container contact
portion is not in contact with the top surface of the container, it is
possible to maintain constant a position of the container contact portion
with respect to the lifting platform.

[0011] In the overhead transport vehicle according to an aspect of the
present invention, the energizing portion may include a first magnet
provided in the sliding member and a second magnet provided in the
container contact portion. In this case, using the magnetic force of the

first magnet and the second magnet, it is possible to maintain constant
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the position of the container contact portion with respect to the lifting
platform.

[0012] The overhead transport vehicle according to one aspect of the
present invention may further include a lid member, in which the
housing space is demarcated by opening portion provided in the
container contact portion and opened upward, and the lid member
partially closes the opening of the opening portion. In this case, with
the lid member, it is possible to prevent the sliding member from
slipping out the housing space.

[0013] In the overhead transport vehicle according to one aspect of the
present invention, a sheet member having friction coefficient smaller
than that of the container contact portion may be provided between the
container contact portion and the sliding member. In this case, for
example, in a state where the container contact portion is in contact with
the top surface of a container and the container is shifted in the
horizontal direction, the sheet member allows the sliding member and
the container contact portion to slide to each other more easily. Asa
result, it is possible to prevent the upper surface of the container and the
container contact portion from sliding to each other, thereby preventing
damage to the top surface of the container.

[0014] In the overhead transport vehicle according to one aspect of the
present invention, the container contact portion may come into contact
with the top surface of the container with a friction member interposed
between the container contact portion and the top surface of the
container, the friction member having friction coefficient higher than

that of the container contact portion. As a result, for example, when
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the container contact portion is in contact with the top surface of the
container, if the container is shifted in the horizontal direction, the
friction member is able to prevent the top surface of the container and
the container contact portion from sliding to each other, thereby
preventing damage to the top surface of the container.
[0015] In the overhead transport vehicle according to one aspect of the
present invention, the container contact portion may be movable with
respect to the lifting platform in a first direction along the horizontal
direction, and in a second direction along the horizontal direction and
orthogonal to the first direction. As a result, when the container is
shifted not only in the first direction along the horizontal direction but
also in the second direction, the container contact portion is able to
move in the horizontal direction in accordance with the shift.
Advantageous Effects of Invention
[0016] With one aspect of the present invention, it is possible to provide
an overhead transport vehicle in which the relative height position of the
container contact portion with respect to the lifting platform can be
accurately determined.
Brief Description of Drawings
[0017] [FIG. 1] FIG. 1 is a front view illustrating an overhead transport
vehicle according to a first embodiment.

[FIG. 2] FIG. 2 is a sectional view illustrating a peripheral
configuration around a center cone in FIG. 1.

[FIG. 3] FIG. 3 is a downward perspective view illustrating the
lifting platform in FIG. 1.

[FIG. 4] FIG. 4 is a partial perspective sectional view illustrating
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the peripheral configuration around the center cone in FIG. 1.

[FIG. 5] FIG. 5(a) is a sectional view illustrating the peripheral
configuration around the center cone in FIG. 1 under normal conditions.
FIG. 5(b) is a sectional view illustrating an enlarged part of FIG. 5(a).

[FIG. 6] FIG. 6(a) is a sectional view illustrating the peripheral
configuration around the center cone in FIG. 1 when the FOUP is
shifted in a horizontal direction. FIG. 6(b) is a sectional view
illustrating an enlarged part of FIG. 6(a).

[FIG. 7] FIG. 7 is a schematic sectional view illustrating the
peripheral configuration around the center cone according to a second
embodiment.

[FIG. 8] FIG. 8 is a schematic sectional view of the peripheral
configuration around the center cone in FIG. 7 when the POD is shifted
in the horizontal direction.

Description of Embodiments

[0018] Embodiments will now be described in detail with reference to
the drawings. Note that in the drawings, like or equivalent elements
are designated by like reference signs, and duplicate description is
omitted.

[0019] [First Embodiment]

A first embodiment will now be described.  As illustrated in
FIG. 1, an overhead transport vehicle 1 according to a first embodiment
travels along a traveling rail 101 laid near a ceiling of a clean room
where semiconductor devices are manufactured. The overhead
transport vehicle 1 conveys a FOUP (container) 90 in which a plurality

of semiconductor wafers are housed. The overhead transport vehicle 1
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transfers the FOUP 90 to a load port (transfer destination) 102 provided
in a processing apparatus configured to provide various types of
processing on the semiconductor wafers. In other words, the overhead
transport vehicle 1 collects the FOUPs 90 disposed on a loading surface
102a of the load port 102 or disposes the FOUPs 90 on the loading
surface 102a of the load port 102.

[0020] The overhead transport vehicle 1 includes a traveling unit 2, a
lateral unit 3, a theta unit 4, a lifting drive unit 5, a lifting platform 6,
and a control unit 7. The traveling unit 2, for example, travels along
the traveling rail 101 by receiving supply of electric power in a
contactless manner from a high-frequency current line laid along the
traveling rail 101. The lateral unit 3 moves the theta unit 4, the lifting
drive unit 5, and the lifting platform 6 in a transverse direction to a
direction in which the traveling rail 101 extends. The theta unit 4
rotates the lifting drive unit 5 and the lifting platform 6 within a
horizontal plane.

[0021] The lifting drive unit 5 raises or lowers (moves in the height
direction) the lifting platform 6 by unrolling or winding a plurality of
belts 5a to which the lifting platform 6 is attached at a lower end
thereof. The lifting platform 6 transfers the FOUP 90. The lifting
platform 6 holds or releases the flange 91 included in the FOUP 90 by
opening or closing the pair of claw members 6a. The control unit 7
controls operations of respective parts of the overhead transport vehicle
1.

[0022] The overhead transport vehicle 1 further includes a center cone

8, a dog 10, and a height detecting unit 20. The center cone 8 is a
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container contact portion to come into contact with the top surface of
the FOUP 90. The center cone 8 is a positioning portion configured to
fit into a recess 91a formed in a top surface of the flange 91, for
positioning of the lifting platform 6 with respect to the FOUP 90.

Here, the center cone 8 is positioned in the center of the lifting platform
6 when viewed from below, and constitutes a centering member
positioning (centering) a center position of the lifting platform 6 with
respect to the FOUP 90. The center cone 8, the dog 10, and the height
detecting unit 20 are provided on the lifting platform 6.

[0023] As illustrated in FIGS. 2 and 3, the center cone 8, the dog 10,
and the height detecting unit 20 are supported by a support member 62
provided on a base 61 of the lifting platform 6. A pair of guides 63 are
fixed to the support member 62. Each of the guides 63 is a cylindrical
member extending in a vertical direction. A rod 64 is inserted into
each of the guides 63. Respective upper ends of the rods 64 are
connected to each other by a connecting member 65. The center cone
8 is attached to lower ends of the rods 64. Coil springs 66 are disposed
between the center cone 8 and the respective guides 63, the rods 64
being inserted into the coil springs 66. A pair of coil springs 66
energizes the center cone 8 to the lower side from the support member
62.

[0024] With the foregoing configuration, the center cone 8, the rods 64,
and the connecting member 65 are movable along the height direction
(up and down directions and rising and lowering directions) with respect
to the lifting platform 6, assuming that an initial position is a position at

which the connecting member 65 comes into contact with an upper end
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of each of the guides 63. In other words, the center cone 8, the rods
64, and the connecting member 65 are vertically movable with respect
to the lifting platform 6.

[0025] As illustrated in FIG. 2, the dog 10 includes a first light
shielding plate 11 and a second light shielding plate 12. The first light
shielding plate 11 and the second light shielding plate 12 are integrally
formed of, for example, a metal plate, and are fixed to the connecting
member 65. As a result, the first light shielding plate 11 and the
second light shielding plate 12 are vertically movable corresponding to
relative rising-and-lowering operations of the center cone 8 with respect
to the lifting platform 6. The first light shielding plate 11 has a first
upper end 11a and a first lower end 11b parallel to the horizontal
direction. The second light shielding plate 12 has a second upper end
12a and a second lower end 12b parallel to the horizontal direction. A
distance between the first upper end 11a and the first lower end 11b is
equal to a distance between the second upper end 12a and the second
lower end 12b.  The first lower end 11b and the second upper end 12a
are positioned at the same height (same position in the vertical
direction).

[0026] The height detecting unit 20 includes a first photo interrupter 21
and a second photo interrupter 22. The first photo interrupter 21 is
attached to the support member 62 such that the first light shielding
plate 11 can pass on an optical axis 21a (between a light emitting
portion and a light receiving portion of the first photo interrupter 21) of
the first photo interrupter 21.  As a result, the first photo interrupter 21
is capable of detecting a position of the first light shielding plate 11.
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The second photo interrupter 22 is attached to the support member 62
such that the second light shielding plate 12 can pass on an optical axis
22a (between a light emitting portion and a light receiving portion of the
second photo interrupter 22) of the second photo interrupter 22. Asa
result, the second photo interrupter 22 is capable of detecting a position
of the second light shielding plate 12. The optical axis 21a of the first
photo interrupter 21 and the optical axis 22a of the second photo
interrupter 22 are positioned at the same height (same position in the
vertical direction). With the center cone 8 in an initial position thereof
(that is, a position at which the connecting member 65 comes into
contact with the upper end of each of the guides 63), the first upper end
11a of the first light shielding plate 11 is positioned on the lower side
from the optical axis 21a of the first photo interrupter 21.

[0027] As described above, the first light shielding plate 11 and the
second light shielding plate 12, which constitute the dog 10, are
vertically movable corresponding to the relative rising-and-lowering
operations of the center cone 8 with respect to the lifting platform 6.
The first photo interrupter 21 and the second photo interrupter 22, which
constitute the height detecting unit 20, are respectively capable of
detecting the positions of the first light shielding plate 11 and the second
light shielding plate 12 (ON/OFF of the output from the respective light
receiving portions of the first photo interrupter 21 and the second photo
interrupter 22). In other words, the height detecting unit 20 detects the
relative height position of the center cone 8 with respect to the lifting
platform 6 by detecting the position of the dog 10.  As a result, based

on the relative height position of the center cone 8 with respect to the
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lifting platform 6, the control unit 7 recognizes, for example, whether
the FOUP 90 is present at the load port 102, whether the lifting platform
6 has reached the holding position, and whether the lifting platform 6 is
holding the flange 91 of the FOUP 90.

[0028] Next, the peripheral configuration around the center cone 8 is
described in detail.

[0029] As illustrated in FIGS. 4, 5(a) and 5(b), the overhead transport
vehicle 1 has the center cone 8, a sliding member 35, a lid member 92, a
first magnet 93, a second magnet 94, and a sheet member 95. The
center cone 8 has a convex outer form on a lower side thereof and
includes a lower surface 8a of a parabolic shape. The center cone 8 is
formed of a non-magnetic material, for example, formed of resin. The
top surface 8b of the center cone § has a step 81 formed by being
recessed except at an edge of the top surface 8b. In a bottom surface
of the step 81, an opening portion 82 opened upward is formed at a
position including a center of the center cone 8 in upward view. The
opening portion 82 has a circular shape that is concentric with the center
cone 8 in upward view. The sliding member 35 is housed in the
opening portion 82. The opening portion 82 demarcates a housing
space R housing the sliding member 35.

[0030] The sliding member 35 is member having a cylindrical shape.
The sliding member 35 is formed of a non-magnetic material, for
example, formed of resin. The sliding member 35 is fixed to an
unillustrated connecting member connecting the lower ends of the rods
64 (see FIG. 2) with a fixed flange 96 formed of stainless steel, for

example, interposed between the sliding member 35 and the connecting
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member. As a result, the sliding member 35 is attached to the lifting
platform 6. The sliding member 35 is disposed in the opening portion
82 (housing space R), as described above. The diameter of the sliding
member 35 is smaller than that of the diameter of the opening portion
82. The thickness of the sliding member 35 is less than the depth of
the opening portion 82. The sliding member 35 is slidable (movable)
along the horizontal direction with respect to the center cone 8 in the
housing space R.

[0031] The lid member 92 is a member partially closing the opening of
the opening portion 82. The lid member 92 is a member having a disc
shape and a hole 92a at a center thereof. The lid member 92 is formed
of a non-magnetic material, for example, formed of resin. The lid
member 92 is disposed in the step 81 in a state of being coaxial with the
center cone 8 and is fixed to the center cone 8. The lid member 92
closes the periphery of the opening of the opening portion 82. A part
of the fixing flange 96 fixed to the sliding member 35 is inserted into
the hole 92a. The lid member 92 demarcates the housing space R
housing the sliding member 35.

[0032] The first magnet 93 is a member having a cylindrical shape.
The first magnet 93 is formed of neodymium, for example. The first
magnet 93 is buried in a center of the sliding member 35. The second
magnet 94 is a member having a cylindrical shape. The second
magnet 94 is formed of neodymium, for example. The second magnet
94 is buried in a center at the bottom surface of the center cone 8. The
second magnet 94 has a magnetic pole different from that of the first

magnet 93.  As a result, an attracting force (attractive force) is exerted
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between the first magnet 93 and the second magnet 94. The first
magnet 93 and the second magnet 94 constitute the energizing portion
configured to energize the center cone 8 such that the sliding member
35 is positioned in the center (predetermined position) in the housing
space R.

[0033] The sheet member 95 is provided between the center cone 8 and
the sliding member 35. The sheet member 95 is a member shaped in a
circular sheet having friction coefficient smaller than that of the center
cone 8. The sheet member 95 is laid on a bottom surface of the
opening portion 82.

[0034] In this configuration of the present embodiment, during an
unloaded state when there is no contact with the flange 91 of the FOUP
90, the attractive force between the first magnet 93 and the second
magnet 94 allows the center cone 8 to be automatically aligned to
maintain the center position (return to the center position) where the
center cone 8 is coaxial with the sliding member 35. In this state, the
center cone 8 is movable in the first direction along the horizontal
direction and in the second direction along the horizontal direction and
orthogonal to the first direction, with respect to the sliding member 35
and the lifting platform 6 to which the sliding member 35 is attached.
In other words, the center cone 8 is movable (horizontally movable) in
any direction, in the horizontal direction with respect to the lifting
platform 6 by a fixed amount (a difference between the radius of the
housing space R and the radius of the sliding member 35).

[0035] Next, the operation of holding the FOUP 90 by a pair of claw

members 6a of the lifting platform 6 is exemplified.
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[0036] The lifting platform 6 is lowered and the center cone 8 is fitted
into the recess 91a of the flange 91. When the lifting platform 6
reaches the holding position, lowering of the lifting platform 6 is
stopped. The pair of claw members 6a close and the pair of claw
members 6a each advance under the flange 91. The lifting platform 6
is then raised, the pair of claw members 6a that have each advanced
under the flange 91 and the lower surface of the flange 91 come into
contact with each other, and the FOUP 90 is lifted. As a result, as
illustrated in FIG. 5(a), the FOUP 90 is held. In normal conditions, a
clearance of about 1 mm, for example, is provided between each of the
claw members 6a and the flange 91 in the horizontal direction. In
normal operations, as illustrated in FIG. 5(b), the center cone 8 comes
into contact with the bottom surface of the opening portion 82 with the
sheet member 95 interposed between the center cone 8 and the bottom
surface, and is positioned in the center position coaxial with the sliding
member 35.

[0037] At this time, as illustrated in FIG. 6(a), some force may possibly
be applied to the FOUP 90, causing the flange 91 to be shifted in the
horizontal direction, for example, by the clearance between the claw
member 6a and the flange 91. In this regard, as described above, the
present embodiment has a structure slidable along the horizontal
direction in the center cone 8, that is, the center cone 8 is movable in the
horizontal direction with respect to the sliding member 35 (lifting
platform 6). Therefore, when the shift occurs, the center cone 8 slides
in the horizontal direction with respect to the sliding member 35 and

moves in the horizontal direction together with the flange 91 to follow
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the movement of the flange 91. Resultantly, it is possible to maintain
the center cone 8 being fitted into the recess 91a as it is, thereby
preventing the center cone § from riding up out of the recess 91a or
preventing the center cone § from descending toward the inside of the
recess 91a.

[0038] As in the foregoing, with the overhead transport vehicle 1 of the
present embodiment, when the FOUP 90 is shifted in the horizontal
direction, the center cone 8 is able to move in the horizontal direction in
accordance with the shift. Resultantly, it is possible to prevent the shift
from being converted into the movement in the height direction of the
center cone 8. Therefore, with the height detecting unit 20, it is
possible to accurately determine the relative height position of the
center cone 8 with respect to the lifting platform 6. By allowing the
center cone 8 to follow the horizontal movement of the flange 91, it is
possible to prevent false detection of the height detecting unit 20. In
addition, it is possible to reduce vibration transmission through the
center cone 8 in the horizontal direction. In addition, it is possible to
prevent the top surface of the flange 91 and the center cone 8 from
sliding to each other, thereby preventing damage (rubbing) to the top
surface of the flange 91.

[0039] In the overhead transport vehicle 1, the center cone 8 is a
positioning portion configured to fit into a recess 91a formed in the top
surface of the flange 91 of the FOUP 90. In this case, with the center
cone &, it is possible to position the lifting platform 6 to the FOUP 90.
[0040] The overhead transport vehicle 1 includes the sliding member 35
attached to the lifting platform 6 and slidable along the horizontal

15
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direction to the center cone 8. The center cone § includes the housing
space R housing the sliding member 35. As a result, it is possible to
concretely implement a configuration in which the center cone 8 is
movable along the horizontal direction with respect to the lifting
platform 6.

[0041] The overhead transport vehicle 1 includes the first magnet 93
and the second magnet 94 as energizing portions configured to energize
the center cone 8 so that the sliding member 35 is positioned in the
center of the housing space R.  As a result, for example, during an
unloaded state when the center cone 8 is not in contact with the top
surface of the flange 91, it is possible to maintain constant the position
of the center cone 8 with respect to the lifting platform 6. Here, it is
possible to automatically align the center cone § to maintain the center
position that is coaxial with the sliding member 35. In addition, since
the first magnet 93 and the second magnet 94 are provided as the
energizing portions, using the magnetic force of the first magnet 93 and
the second magnet 94, it is possible to maintain constant the position of
the center cone 8 with respect to the lifting platform 6. When the
overhead transport vehicle 1 is traveling without loading, it is possible
to prevent the occurrence of abnormal noise.

[0042] The overhead transport vehicle 1 includes the lid member 92
partially closes the opening of the opening portion 82 demarcating the
housing space R. In this case, with the lid member 92, it is possible to
prevent the sliding member 35 from slipping out the housing space R.
[0043] In the overhead transport vehicle 1, the sheet member 95 having

friction coefficient smaller than that of the center cone 8 is provided
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between the center cone 8 and the sliding member 35. In this case, for
example, in a state where the center cone 8 is in contact with the top
surface of the flange 91, and the flange 91 is shifted in the horizontal
direction, the sheet member 95 allows the sliding member 35 and the
center cone 8 to slide to each other more easily. As a result, it is
possible to prevent the top surface of the flange 91 and the center cone 8
from sliding to each other. Thus it is possible to prevent damage to the
top surface of the flange 91.

[0044] In the overhead transport vehicle 1, the center cone 8 is movable
with respect to the lifting platform 6 in the first direction along the
horizontal direction and in the second direction along the horizontal
direction and orthogonal to the first direction. As a result, when the
flange 91 is shifted not only in the second direction but also in the first
direction along the horizontal direction, the center cone 8 is able to
move in the horizontal direction in accordance with the shift.

[0045] [Second Embodiment]

A second embodiment will now be described. In the
description of the present embodiment, the points that differ from the
first embodiment will be explained, and redundant explanations will be
omitted.

[0046] As illustrated in FIGS. 7 and 8, an overhead transport vehicle
100 according to the second embodiment differs from the first
embodiment in that the overhead transport vehicle 100 according to the
second embodiment uses a POD 190 as a container and includes a
center pad 108 as a container contact portion instead of the center cone

8 (see FIG. 2). The center pad 108 has a cylindrical outer form and
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includes a lower surface 108a having a flat shape. The center pad 108
comes into contact with a top surface 191 having a flat shape of the
POD 190. On the lower surface 108a of the center pad 108 is provided
with a friction member 105 formed in a sheet shape having friction
coefficient higher than that of the center pad 108. The center pad 108
comes into contact with the top surface 191 of the POD 190 with the
friction member 105 interposed between the center pad 108 and the top
surface 191. The friction member 105 is formed of, for example,
urethane rubber.

[0047] In the present embodiment, when the POD 190 is held by the
pair of claw members 6a, after the lifting platform 6 is lowered and the
center pad 108 comes into contact with the top surface 191 of the POD
190, the pair of claw members 6a close, and the pair of claw members
6a each advance under flanges 192 on side surfaces of the POD 190.
The lifting platform 6 is raised and the POD 190 is lifted by the pair of
claw members 6a with the flanges 192.

[0048] Here, as illustrated in FIG. 7, for example, when the pair of claw
members 6a close, the claw members 6a may come into contact with the
POD 190. In this case, a configuration of a typical overhead transport
vehicle may result in an error with the pair of claw members 6a not
closing fully or the center pad 108 rubbing against the top surface 191.
In this regard, in the present embodiment, the center pad 108 has a
structure slidable along the horizontal direction in the center pad 108,
that is, the center pad 108 is movable in the horizontal direction with
respect to the sliding member 35 (lifting platform 6). Therefore, as

illustrated in FIG. 8, when the pair of claw members 6a close, if the
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claw member 6a comes into contact with the POD 190, as the POD 190
is pushed and shifted in the horizontal direction by the claw member 6a,
the center pad 108 slides in the horizontal direction with respect to the
sliding member 35, and moves in the horizontal direction together with
the POD 190 to follow the movement of the POD 190. Resultantly, it
is possible to maintain the center pad 108 and the top surface 191 of the
POD 190 being in contact with each other without causing the center
pad 108 and the top surface 191 to slide to each other.

[0049] As described above, in the overhead transport vehicle 100 of the
present embodiment, also it is possible to accurately determine the
relative height position of the center pad 108 with respect to the lifting
platform 6. In addition, it is possible to prevent the top surface 191 of
the POD 190 and the center pad 108 from sliding to each other, thereby
preventing damage (rubbing) to the top surface 191 of the POD 190.
[0050] In the overhead transport vehicle 100, the center pad 108 is in
contact with the top surface 191 of the POD 190 with the friction
member 105 interposed between the center pad 108 and the top surface
191, the friction member 105 having friction coefticient higher than that
of the center pad 108. As a result, when the center pad 108 is in
contact with the top surface 191 of the POD 190, if the POD 190 is
shifted in the horizontal direction, the friction member 105 is able to
prevent the top surface 191 of the POD 190 and the center pad 108 from
sliding to each other, thereby preventing damage to the top surface 191
of the POD 190.

[0051] Although the embodiments have been described above, an

aspect of the present invention is not limited to the above embodiments.
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[0052] In the above embodiments, as long as it is possible to detect the
relative lifting operation of the center cone 8 with respect to the lifting
platform 6, the height detecting unit 20 is not limited to the
configuration described above. In the above embodiments, the
container contact portion, if it is possible to come into contact with the
top surface of the container, is not limited to center cone 8 and center
pad 108, and containers other than the FOUP 90 and the POD 190 may
be applied.

[0053] The above embodiments include the first magnet 93 and the
second magnet 94 as the energizing portion configured to energize the
container contact portion, but the energizing portion is not particularly
limited. Various configurations may be employed as the energizing
portion, as long as it is possible to energize the container contact
portion. For example, a spring or rubber may be provided as an
energizing portion, and its elasticity may be used to energize the
container contact portion.

[0054] The materials and shapes of the respective configurations in the
embodiments and the modifications above are not limited to those
described above, and various materials and shapes can be used. Each
configuration in the embodiments or the modifications above may be
optionally applied to each configuration in other embodiments or
modifications. Some of the respective configurations in the
embodiments or the modifications above may be omitted as appropriate
within the scope not departing from the gist of an aspect of the present
invention.

Reference Signs List
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[0055] 1, 100 ... overhead transport vehicle

6 ... lifting platform

8 ... center cone (container contact portion)

20
35

90

93

... height detecting unit
... sliding member

82 ...

opening portion

... FOUP (container)
9la..
92 ...

. T€CCSS

lid member

... first magnet (energizing portion)
94 ...
95 ...
105 ...
108 ...
190 ...
191 ...

second magnet (energizing portion)
sheet member

friction member

center pad (container contact portion)
POD (container)

top surface

R ... housing space
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CLAIMS

[Claim 1] The overhead transport vehicle comprising;:

a lifting platform configured to transfer a container;

a container contact portion configured to come into contact with
a top surface of the container and movably provided along a height
direction with respect to the lifting platform; and

a height detecting unit configured to detect a relative height
position of the container contact portion with respect to the lifting
platform, wherein

the container contact portion is movably provided along a
horizontal direction with respect to the lifting platform.
[Claim 2] The overhead transport vehicle according to claim 1,
wherein the container contact portion is a positioning portion configured
to fit into a recess formed in the top surface of the container.
[Claim 3] The overhead transport vehicle according to claim 1 or
2, comprising a sliding member attached to the lifting platform and
slidable along the horizontal direction with respect to the container
contact portion, wherein

the container contact portion includes a housing space housing
the sliding member.
[Claim 4] The overhead transport vehicle according to claim 3,
comprising an energizing portion configured to energize the container
contact portion such that the sliding member is positioned in a
predetermined position in the housing space.
[Claim 5] The overhead transport vehicle according to claim 4,

wherein the energizing portion includes a first magnet provided in the
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sliding member and a second magnet provided in the container contact
portion.
[Claim 6] The overhead transport vehicle according to any one of
claims 3 to 5, further comprising a lid member, wherein

the housing space is demarcated by opening portion provided in
the container contact portion and opened upward, and the lid member
partially closes the opening of the opening portion.
[Claim 7] The overhead transport vehicle according to any one of
claims 3 to 6, wherein a sheet member having friction coefticient
smaller than that of the container contact portion is provided between
the container contact portion and the sliding member.
[Claim §] The overhead transport vehicle according to any one of
claims 1 to 7, wherein the container contact portion comes into contact
with the top surface of the container with a friction member interposed
between the container contact portion and the top surface of the
container, the friction member having friction coefficient higher than
that of the container contact portion.
[Claim 9] The overhead transport vehicle according to any one of
claims 1 to 8, wherein the container contact portion is movable with
respect to the lifting platform in a first direction along the horizontal
direction, and in a second direction along the horizontal direction and

orthogonal to the first direction.
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