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DESCRIPTION

Title of Invention
STORAGE SHELF
Technical Field

[0001] The present invention relates to a storage shelf that stores therein

‘a front-opening unified pod (FOUP).

Background Art

[0002] A semiconductor conveyance system is provided with a storage
shelf that teinporarily stores therein FOUPs as wafer carriers.
Examples of the storage shelf include one provided along a track of an
overhead carrier and one suspended from a ceiling, such storage shelves
may be subjected to vibration transmitted when the overhead carrier
travels. Because wafers are products that require high precision, it is
desired to reduce the effect of the vibration.

[0003] As a mechanism for preventing vibration, one described in
Patent Literature 1, for example, is known. In the one described in
Patent Literature 1, a receiving base on which a load is placed is
provided with a viscoelastic body.

Citation List

Patent Literature

[0004] [Patent Literature 1] Japanese Patent Application Laid-Open
Publication No. 2012-15371

Summary of Invention

Technical Problem

[0005] In general, to reduce vibration by using a vibration-isolating
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member (elastic body), the spring constant of the vibration-isolating
member needs to be set lower so that the ratio of natural frequency of a
system including an object to be vibration-isolated and the
vibration-isolating member to the natural frequency of an input
vibration becomes higher. However, when the spring constant of the
vibration-isolating member is set lower, a problem may occur in that the
object to be vibration-isolated cannot be supported while the elasticity
of the vibration-isolating member is maintained.

[0006] The present invention has been made to solve the
above-described problem, and aims to provide a storage shelf that can
reduce vibration while maintaining load-carrying capacity.

Solution to Problem

[0007] A storage shelf according to one aspect of the present invention
is a storage shelf including a placement unit on which an object is
placed and a frame unit that supports the placement unit. The
placement unit includes a frame that is arranged on a frame unit with a
first elastic body interposed therebetween and a shelf plate that is
arranged on the frame with a second elastic body interposed
therebetween and on which the object is placed.

[0008] In this storage shelf, the frame is arranged on the frame unit with
the first elastic body interposed therebetween, and the shelf plate on
which the object is placed is arranged on the frame with the second
elastic body interposed therebetween. Accordingly, in the storage
shelf, the first elastic body and the second elastic body are provided in
series. Thus, in the storage shelf, it is possible to set a spring constant

at a lower value to obtain a vibration-isolating effect while maintaining
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load-carrying capacity.

[0009] In one embodiment, the object may be a front-opening unified
pod (FOUP) configured to accommodate therein wafers. The
placement unit may include a third elastic body arranged between the
frame and the shelf plate and having rigidity higher than those of the
first and the second elastic bodies. The third elastic body may be
arranged on a side where a lid of the FOUP is positioned when the
FOUP is placed on the shelf plate. In general, the side near the lid is
heavier than other sides in the FOUP. This shifts the center of gravity
of the FOUP toward the side near the lid. In view of this, in the
storage shelf, the third elastic body having the rigidity higher than those
of the first and the second elastic bodies is arranged on the side where
the lid of the FOUP is positioned. This enables the storage shelf to
reduce vibration and also prevent the FOUP from tilting.

[0010] In one embodiment, the frame unit may include a pair of beam
members facing each other. The frame may be disposed over the pair
of beam members. The frame may have a concave portion positioned
between the pair of beam members and including a base portion
extending in an opposing direction of the pair of beam members and a
pair of raised portions that are raised from both ends of the base portion,
and have overhanging portions that overhang from ends of the raised
portions and are mounted on the beam members each with the first
elastic body interposed therebetween. The second elastic body may be
arranged on the concave portion of the frame. This arrangement
enables the storage shelf to prevent the position of the shelf plate from

becoming higher even when the first elastic body and the second elastic
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body are provided in series. Thus, in the storage shelf, space in the
height direction of the placement unit can be saved.

[0011] In one embodiment, the frame unit may be secured to a rail of a
traveling vehicle or to a supporting member supporting the rail. This
arrangement enables the storage shelf to simplify the configuration
without necessity of providing an additional member for supporting the
storage shelf.

[0012] A storage shelf according to another aspect of the present
invention is a storage shelf including a placement unit on which an
object is placed and a frame unit that supports the placement unit and is
secured to a rail of a traveling vehicle or to a supporting member
supporting the rail. The placement unit is arranged on the frame unit
with an elastic body interposed therebetween, and includes a shelf plate
on which the object is placed.

[0013] In this storage shelf, the placement unit is arranged on the frame
unit secured to the rail or the supporting member with the elastic body
interposed therebetween. Accordingly, vibration that occurs at the rail
when the traveling vehicle travels can be prevented from being
transmitted from the frame unit to the placement'unit, whereby vibration
of the object can be reduced. |

Advantageous Effects of Invention

[0014] The present invention can reduce vibration while maintaining
load-carrying capacity.

Brief Description of Drawings

[0015] Fig. 1 is a perspective view illustrating a storage shelf according

to one embodiment.



10

15

25

Fig. 2 is a perspective view illustrating a placement unit.

Fig. 3 is a side view of the storage shelf on which a FOUP is
placed.

Fig. 4 is a side view of a storage shelf according to a modified
example of the first embodiment.

Fig. 5 is a side view of a storage shelf according to a second
embodiment.

Description of Embodiments

[0016] Preferred embodiments of the present invention will be
described hereinafter in detail with reference to the attached drawings.
In the description of the drawings, like reference signs are given to like
or equivalent elements, and duplicated explanation is omitted. The
terms "X-direction", "Y-direction", and "Z-direction” are based on
directions depicted in the drawings and are given for convenience.
[0017] [First Embodiment]

Fig. 1 is a perspective view illustrating a storage shelf according
to one embodiment. This storage shelf 1 depicted in Fig. 1 is installed
in a semiconductor conveyance system of a semiconductor
manufacturing plant, for example. The storage shelf 1 stores therein a
front-opening unified pod (FOUP: wafer carrier) 100 (see Fig. 3)
accommodating wafers. The FOUP 100 accommodates a plurality of
wafers each having a diameter of 300 millimeters or 450 millimeters,
for example.

[0018] The storage shelf 1 includes a frame unit 10 and placement units
20a, 20b, 20c, and 20d. The frame unit 10 supports the placement

units 20a to 20d. The frame unit 10 includes suspending members 3a,
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3b, 3¢, and 3d, connecting members 5a and 5b, and beam members 7a
and 7b. |
[0019] The suspending members 3a to 3d are pillar members extending
in the vertical direction (Z-direction), provided in plurality (four in the
present embodiment). The suspending members 3a to 3d are arranged
facing each other spaced at predetermined intervals in the X-direction
and the Y-direction. The suspending members 3a to 3d are secured to
any one of a rail of an overhead carrier (traveling vehicle), a supporting
member supporting this rail, and a ceiling. On the lower-end side of
the suspending members 3a and 3b, a fence member 9a is laterally
provided extending in the Y-direction. On the lower-end side of the
suspending members 3¢ and 3d, a fence member 9b is laterally provided
extending in the Y-direction. The fence members 92 and 9b prevent
the FOUP 100 from falling.

[0020] The connecting member 5a is a member extending in the
X-direction, and connects the lower ends of the suspending member 3a
and the suspending member 3c. The connecting member 5b is a
member extending in the X-direction, and connects the lower ends of
the suspending member 3b and the suspending member 3d.

[0021] The beam members 7a and 7b are members extending in the
Y-direction, and are disposed over the connecting members 5a and 5b.
The beam members 7a and 7b face each other spaced at a predetermined
distance in the X-direction.

[0022] On the placement units 20a to 20d, the FOUP 100 is placed.
The placement units 20a to 20d are supported by the frame unit 10.

The placement units 20a to 20d are arranged in plurality (four herein)
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along the Y-direction in the frame unit 10. The respective placement
units 20a to 20d have the same configuration. The following describes
the placement unit 20a as one example in detail.

[0023] Fig. 2 is a diagram illustrating the placement unit. Fig. 3 is a
side view of the storage shelf on which the FOUP is placed. As
depicted in Fig. 2 and Fig. 3, the placement unit 20a includes frames
22a, 22b, and 22¢ and a shelf plate 24.

[0024] The frames 22a to 22¢ are disposed over the beam members 7a
and 7b. The frames 22a to 22c¢ are arranged in this order spaced at a
predetermined distance in the Y-direction. In other words, the frame
22b is arranged between the frame 22a and the frame 22¢ (substantially
at the center). The respective frames 22a to 22c have the same
configuration. The following describes the frame 22a as one example
in detail.

[0025] The frame 22a has a concave portion 30 having a concave shape
and overhanging portions 31 and 32 overhanging from ends of the
concave portion 30 to both sides. The frame 22a is a plate-like
member, which is formed integrally with a concave portion 30 and
overhanging portions 31 and 32 by sheet-metal processing, for example.
[0026] The concave portion 30 has a base portion 30a extending in the
X-direction (opposing direction of the pair of beam members 7a and 7b)
and raised portions 30b and 30c that are raised in a substantially vertical
manner from ends in the X-direction (longitudinal direction) of the base
portion 30a. The overhanging portions 31 and 32 respectively
overhang from the upper ends of the raised portions 30b and 30c, each

extending outside in the X-direction. The overhanging portions 31 and
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32 are substantially parallel to the base portion 30a.

[0027] The frame 22a is arranged on the beam members 7a and 7b with
the first elastic bodies 40 and 41 interposed therebetween.
Specifically, the overhanging portions 31 and 32 of the frame 22a are
arranged on the beam members 7a and 7b with the first elastic bodies 40
and 41 interposed therebetween. The first elastic bodies 40 and 41
have the same configuration. The following describes the first elastic
body 40 as one example in detail.

[0028] The first elastic body 40 has a gel member 42, a coil spring 43,
and a vertical pair of screw portions 44. The gel member 42 is
arranged inside the coil spring 43. The screw portions 44 are
configured so that a screw protrudes upward or downward from a
disk-shaped base portion, and are provided so that the gel member 42
and the coil spring 43 are sandwiched between the vertical pair of the
screw portions 44.

[0029] The frame 22a is fixed on the first elastic bodies 40 and 41
(specifically, on the base portions of the screw portions 44) with nuts
45, with the screw portions 44 of the first elastic bodies 40 and 41 being
inserted into through holes (not depicted) formed in the overhanging
portions 31 and 32. Similarly, the first elastic bodies 40 and 41 are
fixed on the beam members 7a and 7b with nuts (not depicted). In this
manner, the frame 22a is fixed on the beam members 7a and 7b with the
first elastic bodies 40 and 41 interposed therebetween.

[0030] The overhanging portion 31 of the frame 22b is arranged on the
beam member 7a with the third elastic body 50 interposed
therebetween. The third elastic body 50 has a gel member 51 and a
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vertical pair of screw portions 52. The screw portions 52 are
configured so that a screw protrudes upward or downward from a
disk-shaped base portion, and are provided so that the gel member 51 is
sandwiched between the vertical pair of the screw portions 52. The
third elastic body 50 has rigidity higher than those of the first elastic
bodies 40 and 41 and second elastic bodies 60 and 61 described later.
In other words, the proper load of the third elastic body 50 is higher
than the proper load of the first elastic bodies 40 and 41.

[0031] The frame 22b is fixed on the third elastic body 50 (specifically,
on the base portion of the screw portions 52) with a nut 53, with the
screw portions 52 of the third elastic body 50 being inserted into a
through hole (not depicted) formed in the overhanging portion 31. The
third elastic body 50 is fixed on the beam member 7a with a nut (not
depicted). In this manner, the frame 22b is fixed on the beam member
7a with the third elastic body 50 interposed therebetween. The
overhanging portion 32 of the frame 22b is fixed on the beam member
7b with the first elastic body 41 interposed therebetween.

[0032] In the storage shelf 1, the placement units 20a and 20d
positioned at both ends in the Y-direction are provided with fence
members 12a and 12b. The fence member 12a is secured to the base
portion 30a of the frame 22a of the placement unit 20a. The fence
member 12b is secured to the base portion 30a of the frame 22¢ of the
placement unit 20d. The fence members 12a and 12b prevent the
FOUP 100 from falling.

[0033] The shelf plate 24 is a plate-like member having a substantially
rectangular shape, and the FOUP 100 is placed thereon. The shelf
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plate 24 has a placement surface 24a on which the FOUP 100 is placed.
The shelf plate 24 has a width in the X-direction smaller than the
distance between the raised portions 30b and 30c of frames 22a to 22c,
and is positioned above the concave portions 30 of the frames 22a to
22c.

[0034] The shelf plate 24 is provided with pins P1, P2, and P3. The
pins P1 to P3 protrude upward from the placement surface 24a of the
shelf plate 24. The pins Pl to P3 are arranged at positions
corresponding to locating holes (not depicted) formed in the bottom of
the FOUP 100. In the present embodiment, the FOUP 100 is placed on
the shelf plate 24 in such a direction that a lid 102 is positioned on the
left in the drawing.

[0035] The shelf plate 24 is arranged on the frames 22a and 22¢ with
the second elastic bodies 60 and 61 interposed therebetween.
Specifically, the shelf plate 24 is arranged on the concave portions 30 of
the base portions 30a of the frames 22a and 22¢ with the second elastic
bodies 60 and 61 interposed therebetween. The second elastic bodies
60 and 61 have the same configuration. The following describes the
second elastic body 60 as one example in detail.

[0036] The second elastic bodies 60 have the same configuration as that
of the first elastic bodies 40 and 41, and each have a gel member 62, a
coil spring 63, and a vertical pair of screw portions 64. The gel
member 62 is arranged inside the coil spring 63. The screw portions
64 are configured so that a screw protrudes upward or downward from a
disk-shaped base portion, and are provided so that the gel member 62 is

sandwiched between the vertical pair of the screw portions 64. The

10
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proper load of the second elastic bodies 60 and 61 is substantially the
same as the proper load of the first elastic bodies 40 and 41.

[0037] The shelf plate 24 is fixed on the‘ second elastic bodies 60 and
61 (specifically, on the base portions of the screw portions 64) with nuts
65, with the screw portions 64 of the second elastic bodies 60 and 61
being inserted into through holes (not depicted) of the shelf plate 24.
The second elastic bodies 60 and 61 are fixed on the base portions 30a
of the frames 22a and 22¢ with nuts 65. In this manner, the shelf plate
24 is fixed on the frames 22a and 22¢ with the second elastic bodies 60
and 61 interposed therebetween.

[0038] The second elastic bodies 60 and the second elastic bodies 61
are fixed on comers of the shelf plate 24, spaced at a predetermined
distance. In the present embodiment, the mounting positions of the
second elastic bodies 60 and 61 with respect to the frames 22a and 22c
are closer to the lid 102 of the FOUP 100 when the FOUP 100 is placed
on the shelf plate 24 as depicted in Fig. 3. Specifically, the mounting
positions of the second elastic bodies 60 and 61 with respect to the
frames 22a and 22c are set to be such positions that the distance D1
between the front end (left end in the drawing) of the shelf plate 24 and
the raised portion 30b is smaller than the distance D2 between the rear
end (right side in the drawing) of the shelf plate 24 and the raised
portion 30c.

[0039] The shelf plate 24 is also arranged on the frame 22b with the
fourth elastic body (third elastic body) 70 interposed therebetween.
Specifically, the shelf plate 24 is arranged on the base portion 30a of the
concave portion 30 of the frame 22b with the fourth elastic body 70

11
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interposed therebetween. The fourth elastic body 70 is arranged on the
side near the 1id 102 of the FOUP 100 when the FOUP 100 is placed on
the shelf plate 24.

[0040]1 The fourth elastic body 70 has the same configuration as that of
the third elastic body 50, and has a gel member 71 and a vertical pair of
screw portions 72. The screw portions 72 are configured so that a
screw protrudes upward or downward from a disk-shaped base portion,
and are provided so that the gel member 71 is sandwiched between the
vertical pair of the screw portions 72. The fourth elastic body 70 has
rigidity higher than those of the first elastic bodies 40 and 41 and the
second elastic bodies 60 and 61. The proper load of the fourth elastic
body 70 is substantially the same as the proper load of the third elastic
body 50.

[0041] The shelf plate 24 is fixed on the fourth elastic body 70 with a
nut 73, with the screw portions 72 of the fourth elastic body 70 being
inserted into a through hole (not depicted) of the shelf plate 24. The
fourth elastic body 70 is fixed on the base portion 30a of the frame 22b
with the nut 73. In this manner, the shelf plate 24 is fixed on the frame
22b with the fourth elastic body 70 interposed therebetween.

[0042] The height position of the shelf plate 24 is substantially the same
as the height position of the overhanging portions 31 and 32 of the
frames 22a to 22c.

[0043] As described above, in the storage shelf 1 of the present
embodiment, the frames 22a to 22c¢ are disposed over the beam
members 7a and 7b with the first elastic bodies 40 and 41 and the third
elastic body 50 interposed therebetween, and the shelf plate 24 on which

12
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the FOUP 100 is placed is arranged on the frames 22a and 22c¢ with the
second elastic bodies 60 and 61 interposed therebetween.
Accordingly, in the storage shelf 1, the first elastic bodies 40 and 41 and
the second elastic bodies 60 and 61 are provided in series. Thus, it is
possible to reduce vibration by setting the spring constant at a lower
value to obtain the vibration-isolating effect while maintaining
load-carrying capacity.

[0044] Herein, the side near the lid 102 of the FOUP 100 is heavier,
which shifts the center of gravity to the side near the lid 102. This
shifting may cause the FOUP 100 to tilt toward the lid 102 when the
FOUP 100 is placed on the shelf plate 24.

[0045] In view of this, in the present embodiment, on the side where the
lid 102 of the FOUP 100 is positioned, the third elastic body 50 and the
fourth elastic body 70 are arranged that have rigidities higher than those
of the first elastic bodies 40 and 41 and the second elastic bodies 60 and
61. In other words, in the placement units 20a to 20d, more elastic
bodies are arranged on the side near the lid 102 of the FOUP 100 than
on the opposite side away from the lid 102, and also the elastic bodies
on the side near the lid 102 have higher rigidities. Furthermore, in the
present embodiment, on the concave portions 30 of the frames 22a to
22¢, the second elastic bodies 60 and 61 and the fourth elastic body 70
are arranged closer to the side where the lid 102 of the FOUP 100 is
positioned. Based on these arrangements in the present embodiment,
by arranging the elastic bodies in accordance with the center of gravity
of the FOUP 100, the FOUP 100 can be prevented from tilting toward
the lid 102.

13
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[0046] In the present embodiment, the frames 22a to 22¢ have the
concave portions 30 positioned between the pair of the beam members
7a and 7b. The shelf plate 24 is arranged above the concave portions
30 of the frames 22a to 22c¢. This arrangement allows the height
position of the shelf plate 24 to be substantially the same as the height
position of the overhanging portions 31 and 32 of the frames 22a to 22c.
Thus, in the storage shelf 1, even with the configuration in which the
first elastic bodies 40 and 41 and the second elastic bodies 60 and 61 are
provided in series, space in the height direction of the placement units
20a to 20d can be saved.

[0047] Fig. 4 is a side view of a storage shelf according to a modified
example of the first embodiment. As d'epicted in Fig. 4, in this storage
shelf 1A, the distance D1 between the front end (left end in the drawing)
of the shelf plate 24 and the raised portion 30b is substantially the same
as the distance D2 between the rear end (right sideAih the drawing) of
the shelf plate 24 and the raised portion 30c. In the storage shelf 1A,
on the side near the lid 102 of the FOUP 100, it is preferable that the
first elastic body 40 and the second elastic body 60 be arranged that
have rigidities higher than those of elastic bodies arranged on the
opposite side away from the lid 102. This arrangement enables the
storage shelf 1A to prevent the FOUP 100 from tilting.

[0048] In the above-described embodiment, the first elastic bodies 40
and 41, the second elastic bodies 60 and 61, the third elastic body 50,
and the fourth elastic body 70 are used, but alternatively only the first
elastic bodies 40 and 41 and the second elastic bodies 60 and 61 may be
used. In this case, it is preferable that the shelf plate 24 be arranged

14
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closer to the lid 102 of the FOUP 100.
[0049] [Second Embodiment]

A second embodiment will be described hereinafter. Fig. Sisa
side view of a storage shelf according to the second embodiment. As
depicted in Fig. 5, this storage shelf 1B includes the frame unit 10 and
the placement unit 20a (20b, 20c, 20d (see Fig. 1)). The frame unit 10
supports the placement unit 20a (20b to 20d). The frame unit 10
includes the suspending members 3a to 3d (see Fig. 1), the connecting
members 5a and 5b, and the beam members 7a and 7b.

[0050] The placement unit 20a includes a shelf plate 24A. The shelf
plate 24A is a plate-like member having a substantially rectangular
shape, and the FOUP 100 is placed thereon. The shelf plate 24A has a
width in the X-direction larger than the distance between the beam
members 7a and 7b, and is arranged over the beam members 7a and 7b.
The shelf plate 24A is arranged on the beam members 7a and 7b with
the elastic bodies 80 and 81 interposed therebetween.

[0051] The elastic bodies 80 and 81 have the same configuration as that
of the first elastic bodies 40 and 41 of the first embodiment. On the
side near the lid 102 of the FOUP 100, it is preferable that the elastic
body 80 be arranged that has rigidity higher than that of an elastic body
arranged on the opposite side away from the lid 102.

[0052] At the center in the Y-direction of the shelf plate 24A, the third
elastic body 50 depicted in Fig. 2 is provided on the side near the lid
102 of the FOUP 100. The third elastic body 50 has rigidity higher
than those of the elastic bodies 80 and 81. In other words, the proper
load of the third elastic body 50 is higher than the proper loads of the

15
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elastic bodies 80 and 81. At the center in the Y-direction of the shelf
plate 24A, the elastic body 81 is provided on the other side away from
the lid 102 of the FOUP 100.

[0053] As described above, in the storage shelf 1B of the present
embodiment, the shelf plate 24A is disposed over the beam members 7a
and 7b with the elastic bodies 80 and 81 and the third elastic body 50
interposed therebetween. In this manner, in the storage shelf 1B, the
placement unit 20a (shelf plate 24A) is arranged on the frame unit 10
that is secured to the rail or the supporting member with the elastic
bodies 80 and 81 interposed therebetween. Accordingly, vibration that
occurs at the rail when the overhead carrier (traveling vehicle) travels
can be prevented from being transmitted from the frame unit 10 to the
placement unit 20a, whereby vibration of the FOUP 100 can be reduced.
Thus, in the storage shelf 1B, it is possible to set a spring constant at a
lower value to obtain a vibration-isolating effect while maintaining
load-carrying capacity.

[0054] In the storage shelf 1B of the present embodiment, the third
elastic body 50 having rigidity higher than those of the elastic bodies 80
and 81 is aﬁanged on the side where the lid 102 of the FOUP 100 is
positioned. In addition, the elastic body 80 has rigidity higher than
that of the elastic body 81. In other words, in the placement units 20a
to 20d, more elastic bodies are arranged on the side near the lid 102 of
the FOUP 100 than on the opposite side away from the lid 102, and the
elastic bodies on the side near the lid 102 have higher rigidities. Based
on these arrangements in the present embodiment, by arranging the

elastic bodies in accordance with the center of gravity of the FOUP 100,
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the FOUP 100 can be prevented from tilting toward the lid 102.

[0055] In the above-described embodiment, the elastic bodies 80 and 81
and the third elastic body 50 are used, but alternatively only the elastic
bodies 80 and 81 may be used.

[0056] The present invention is not limited to the above-described
embodiments. In the above-described embodiments, configurations
including a plurality of frames 22a to 22¢ have been described as one
example, but alternatively one frame may be used.

[0057] Positions of the elastic bodies to be arranged, the number of the
elastic bodies, and the types of the elastic bodies may be appropriately

set in accordance with the weight or the center of gravity of an object to

be vibration-isolated.

[0058] In the above-described embodiments, the configurations 111
which the FOUP 100 is stored in the storage shelf 1 have been described
as one example, but alternatively the object may be another type of
wafer carrier such as a front opening shipping box (FOSB) or a multiple
application carrier (MAC).

Reference Signs List

[0059] 1, 1A, 1B... storage shelf, 10... frame unit, 20a to 20d...
placement unit, 22a to 22c... frame, 24, 24A... shelf plate, 40, 41... first
elastic body, 50... third elastic body, 60, 61... second elastic body, 70...
fourth elastic body (third elastic body), 80, 81... elastic body, 100...
FOUP

17
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CLAIMS

1. A storage shelf comprising:
a placement unit on which an object is placed; and
a frame unit that supports the placement unit, wherein
the placement unit includes:

a frame that is arranged on a frame unit with a first
elastic body interposed therebetween; and

a shelf plate that is arranged on the frame with a second
elastic body interposed therebetween and on which the object is placed,

the frame unit includes a pair of beam members facing each
other,

the frame is disposed over the pair of beam members and
includes:

a concave portion positioned between the pair of beam
members and including a base portion extending in an opposing
direction of the pair of beam members and a pair of raised portions that
are raised from both ends of the base portion; and

overhanging portions that overhang from ends of the
raised portions and are mounted on the beam members each with the
first elastic body interposed therebetween, and

the second elastic body is arranged on the concave portion of the

frame.

2. The storage shelf according to claim 1, wherein

the object is a front-opening unified pod (FOUP) configured to

18
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accommeodate therein wafers,

the placement unit includes a third elastic body arranged
between the frame and the shelf plate and having rigidity higher than
those of the first and the second elastic bodies, and

the third elastic body is arranged on a side where a lid of the
FOUP is positioned when the FOUP is placed on the shelf plate.

3. The storage shelf according to claim 1 or 2, wherein the frame
unit is secured to a rail of a traveling vehicle or to a supporting member

supporting the rail.
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