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DESCRIPTION

Title of Invention

STORAGE SHELF

Technical Field5

[0001] One aspect of the present invention relates to a storage shelf.

Background Art

[0002] Examples of known storage shelves configured to store therein 

containers include a front-opening unified pod (FOUP) configured to 

accommodate wafers to be processed in a semiconductor manufacturing 10

device or a liquid crystal manufacturing device, for example, and a 

reticle pod configured to accommodate reticles to be used in the 

semiconductor manufacturing device or the liquid crystal manufacturing 

device. Such a storage shelf is installed in a manner suspended from a 

supported member of a track for overhead transport vehicles or a 15

ceiling, for example, or is installed in a manner standing on the ground. 

The storage shelf thus installed may be subjected to vibrations 

transmitted during travel of aerial transportation or ground 

transportation. For example, Patent Document 1 discloses a storage 

shelf including a shelf plate (placement unit) on which a container is 20

placed and a body frame (frame unit) supporting the shelf plate, in 

which the shelf plate is supported by the body frame with elastic bodies 

interposed therebetween.  This storage shelf is capable of reducing 

influence of vibrations transmitted to the shelf plate.
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[0003] [Patent Document 1] Japanese Patent No. 6061020

Summary of Invention

Technical Problem

[0004] In order to maintain cleanliness of contained objects, it may be 

desired for above-described storage shelf to be provided with a purging 5

apparatus configured to feed purge gas such as inert gas or clean dry air 

to the container.  However, when the shelf plate is provided with the 

purging apparatus, vibration isolation for the shelf plate may be 

hindered by a feed tube through which the purge gas is fed to the 

container, and vibrations may be transmitted to the shelf plate via the 10

feed tube.

[0005] In view of this, it is an object of one aspect of the present 

invention to provide a storage shelf that can prevent vibrations from 

being transmitted to the container even when the shelf plate is provided 

with the purging apparatus.15

Solution to Problem

[0006] A storage shelf according to one aspect of the present invention 

is a storage shelf including a body frame and a shelf plate attached to 

the body frame with an elastic body interposed therebetween, the 

storage shelf configured to store therein a container containing a 20

contained object.  The storage shelf also includes: a feed nozzle 

provided on the shelf plate and configured to feed gas to the container; 

and a feed tube having one end communicating with the feed nozzle and 

the other end communicating with a main tube connected to a feed 

source of the gas to be fed to the container, the main tube being 25

supported by a support separate from the shelf plate.  The feed tube has 
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a flexible part having flexibility at least partially between the one end 

and the other end. 

[0007] In the storage shelf thus configured, at least part, along the entire 

length, of the feed tube connected to the feed nozzle provided on the 

shelf plate has flexibility.  Thus, the feed tube can allow relative 5 

movement between the shelf plate and the body frame, so that vibration 

isolation for the shelf plate is prevented from being hindered and 

vibrations are prevented from being transmitted to the shelf plate via the 

feed tube.  Consequently, even when the shelf plate is provided with a 

purging apparatus, vibrations can be prevented from being transmitted 10 

to the container. 

[0008] In the storage shelf according to one aspect of the present 

invention, the support may be the body frame.  With this configuration, 

even in the storage shelf having a configuration in which the main tube 

is fixed to the body frame, vibrations can be prevented from being 15 

transmitted to the container. 

[0009] In the storage shelf according to one aspect of the present 

invention, the shelf plate may have a rectangular shape in plan view, the 

feed nozzle may be arranged at one corner portion of the shelf plate, and 

the other end of the feed tube may be arranged near to another corner 20 

portion of the shelf plate that is diagonally opposite to the one corner 

portion.  With this configuration, the positions of the one end and the 

other end are shifted from each other in both of a first direction parallel 

to one side of the shelf plate and a second direction parallel to a side 

orthogonal to the one side, and thus relative movements between the 25 

body frame and the shelf plate in the first direction and the second 
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direction can be facilitated. 

[0010] In the storage shelf according to one aspect of the present 

invention, an axial direction of the feed tube at the one end and an axial 

direction thereof at the other end may be orthogonal to each other, and 

the feed tube may have a curved portion between the one end and the 5 

other end.  With this configuration, the feed tube can further facilitate 

both movements in the first direction and the second direction of the 

shelf plate. 

[0011] In the storage shelf according to one aspect of the present 

invention, the feed tube may be arranged along a horizontal direction, 10 

and may have the curved portion.  With this configuration, even when 

the space between the body frame and the shelf plate arranged above the 

body frame with the elastic body interposed therebetween is narrow, the 

feed tube can be arranged between the body frame and the shelf plate.  

In other words, an increase in the size of the storage shelf in the vertical 15 

direction can be avoided. 

[0012] The storage shelf according to one aspect of the present 

invention may further include a filter supported by the body frame and 

provided between the main tube and the other end of the feed tube.  

With this configuration, gas can be cleaned at a final end where the gas 20 

is fed to the feed tube, and thus higher quality gas can be fed to the 

container. 

Advantageous Effects of Invention 

[0013] According to one aspect of the present invention, even when the 

shelf plate is provided with the purging apparatus, vibrations can be 25 

prevented from being transmitted to the container. 
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Brief Description of Drawings 

[0014] [FIG. 1]  FIG. 1 is a perspective view illustrating a storage shelf 

according to one embodiment. 

 [FIG. 2]  FIG. 2 is a perspective view illustrating a shelf plate 

when viewed from obliquely above. 5 

 [FIG. 3]  FIG. 3 is a perspective view illustrating the shelf plate 

when viewed from obliquely below. 

 [FIG. 4]  FIG. 4 is a plan view illustrating the shelf plate when 

viewed from above. 

 [FIG. 5]  FIG. 5 is a plan view of a shelf plate according to a 10 

modification 1 when viewed from above. 

 [FIG. 6]  FIG. 6 is a plan view of a shelf plate according to a 

modification 2 when viewed from above. 

Description of Embodiments 

[0015] One preferred embodiment of one aspect of the present 15 

invention will now be described in detail with reference to the drawings.  

In the description of the drawings, like elements are designated by like 

reference signs, and duplicate description is omitted.  The terms 

"X-direction", "Y-direction", and "Z-direction" are based on directions 

illustrated in the drawings and are given for convenience.  In FIG. 2 20 

and FIG. 4, a shelf plate 20 is illustrated in a transparent manner.  In 

FIG. 3, a base member 7 is illustrated in a transparent manner. 

[0016] A storage shelf 1 illustrated in FIG. 1 is installed in a 

semiconductor conveyance system of a semiconductor manufacturing 

plant, for example.  The storage shelf 1 temporarily stores therein a 25 

container (containing an object) such as a reticle pod or a FOUP (not 
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illustrated).  The storage shelf 1 includes a body frame 10, shelf plates 

20, main tubes 50, and purging apparatuses 30.  The body frame 10 

supports the shelf plates 20 with elastic bodies 9 interposed 

therebetween.  Examples of the elastic bodies 9 include rubber 

materials, silicone gel materials, urethan gels, and metal springs.  The 5

body frame 10 includes suspending members 3a to 3d, connecting 

members 5a, 5b, and a base member 7.

[0017] 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 10

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 transport vehicle, a supporting member 

supporting this rail, and a ceiling.  On lower-end sides of the 

suspending members 3a, 3b, a fence member 6 extending in the 15

X-direction is laterally provided.  On lower-end sides of the 

suspending members 3c, 3d, a fence member 6 extending in the 

X-direction is laterally provided.  The fence members 6, 6 prevent a

FOUP from falling.  In FIG. 1, for convenience in description, 

illustration of one of the fence members laterally provided on the 20

suspending members 3a, 3b is omitted.

[0018] The connecting member 5a is a member extending in the 

Y-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 Y-direction, and connects the lower ends of the 25

suspending member 3b and the suspending member 3d.  The base 
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member 7 is a plate-like member extending in the X-direction, and is 

disposed across the connecting members 5a, 5b.

[0019] Each shelf plate 20 is a plate-like member having a substantially 

rectangular shape in plan view when viewed from the Z-direction, and a 

FOUP is placed thereon.  The shelf plates 20 are supported by the 5

elastic bodies 9 arranged on an upper surface 7a of the base member 7. 

Each shelf plate 20 has a placement surface 21a on which a FOUP is 

placed and a lower surface 21b that is opposite to the placement surface 

21a (see FIG. 2).  The shelf plate 20 is provided with pins P1, P2, P3 

and a feed nozzle 31 described later in detail.  The pins P1 to P3 10

protrude upward from the placement surface 21a of the shelf plate 20. 

The pins P1 to P3 are arranged at positions corresponding to positioning 

holes (not illustrated) formed in a bottom portion of the FOUP.  On the 

placement surface 21a of the shelf plate 20, a loading sensor SW is 

provided.15

[0020] The main tubes 50 are connected to a feed source of gas to be 

fed to the purging apparatuses 30.  Examples of the gas to be fed to the 

purging apparatuses 30 include nitrogen gas and dry air.  Each main 

tube 50 is a tubular member formed of metal such as stainless steel or 

resin such as a fluorocarbon polymer.  The main tube 50 is supported 20

by a pipe support bracket 11 fixed to the base member 7.  The main 

tube 50 includes a branch portion 51.  To the branch portion 51, a 

second pipe 41 included in the corresponding purging apparatus 30 is 

connected.

[0021] As illustrated in FIG. 2 to FIG. 4, the purging apparatus 30 25

includes the feed nozzle 31, a feed tube 33, a filter unit 35, a first pipe 
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37, a mass flow controller (MFC) 39, and the second pipe 41.  The 

feed nozzle 31 is a nozzle configured to feed gas into a FOUP, and has a 

nozzle portion 31a from which the gas is fed to the FOUP and a 

connecting portion 31b to which the feed tube 33 is connected.  The 

nozzle portion 31a protrudes upward from the placement surface 21a of 5 

the shelf plate 20, and is connected to an introduction hole formed in the 

bottom surface of the FOUP by placing the FOUP onto the nozzle 

portion 31a.  The connecting portion 31b is provided on the lower 

surface 21b of the shelf plate 20.  The feed nozzle 31 is arranged at one 

corner portion C1 of the shelf plate 20. 10 

[0022] The feed tube 33 has one end 33a communicating with the feed 

nozzle 31 and the other end 33b communicating with the main tube 50 

that is supported by the base member (a support separate from the shelf 

plate 20) 7 and is connected to the feed source of gas to be fed to a 

FOUP.  In the present embodiment, the other end 33b communicates 15 

with the main tube 50 via the filter unit 35, the first pipe 37, the MFC 

39, and the second pipe 41.  The feed tube 33 is, for example, a tubular 

member formed of resin such as a fluorocarbon polymer, and has 

flexibility all along its entire length.  The feed tube 33 can keep a state 

of extending in the horizontal direction between the one end 33a and the 20 

other end 33b without being supported by the supporting member. 

[0023] The axial direction d1 of the feed tube 33 at the one end 33a and 

the axial direction d2 thereof at the other end 33b are orthogonal to each 

other, and the feed tube 33 also has a curved portion 33c between the 

one end 33a and the other end 33b.  This curved portion 33c is a 25 

flexible part of the feed tube 33.  The radius R of the curved portion 
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33c is 200 millimeters to 250 millimeters, for example.  The feed tube 

33 having flexibility is bent so that the above-described radius R can be 

set to a radius of curvature as large as possible in a state in which the 

one end 33a is connected to the feed nozzle 31 and the other end 33b is 

connected to the filter unit 35. 5 

[0024] The filter unit 35 is a member in which a filter configured to 

remove foreign matters contained in gas passing through the filter unit 

35 is accommodated, and removes foreign matters contained in gas fed 

from the feed source of the gas via the main tube 50.  The other end 

33b of the feed tube 33 is connected to the filter unit 35.  The filter unit 10 

35 is fixed to the base member 7 by an appropriate member.  The filter 

unit 35 is arranged near to another corner portion C2 of the shelf plate 

20 that is diagonally opposite to the one corner portion C1. 

[0025] The first pipe 37 is a tubular member connecting between the 

filter unit 35 and the MFC 39.  The first pipe 37 is a tubular member 15 

formed of metal such as stainless steel.  The first pipe 37 is not 

supported by anything other than connecting portions to the filter unit 

35 and the MFC 39. 

[0026] The MFC 39 is an instrument for measuring the flow rate of gas 

fed from the main tube 50 and controlling the flow rate.  The MFC 39 20 

is controlled by a controller (not illustrated).  The controller controls 

the MFC 39 such that, if a FOUP has been detected by the loading 

sensor SW provided on the shelf plate 20, a predetermined flow rate of 

gas is fed to the FOUP, and controls the MFC 39 such that, if a FOUP 

has not been detected by the loading sensor SW provided on the shelf 25 

plate 20, the gas is not fed to the FOUP.  The MFC 39 is fixed to a 
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lower surface 7b of the base member 7 by an appropriate method. 

[0027] The second pipe 41 is a tubular member connecting between the 

MFC 39 and the branch portion 51.  The second pipe 41 is a tubular 

member formed of metal such as stainless steel or resin such as a 

fluorocarbon polymer. 5 

[0028] The following describes functional effects of the storage shelf 1 

according to the embodiment described above.  In the storage shelf 1 

according to the embodiment, the feed tube 33 connected to the feed 

nozzle 31 provided on the shelf plate 20 deforms.  Thus, the feed tube 

33 can allow relative movement between the shelf plate 20 and the body 10 

frame 10 (movements in the X-direction, the Y-direction, and the 

Z-direction), whereby vibration isolation for the shelf plate 20 is not 

hindered and vibrations are prevented from being transmitted to the 

shelf plate 20 via the feed tube 33.  Consequently, even when the shelf 

plate 20 is provided with the purging apparatus 30, vibrations can be 15 

prevented from being transmitted to the FOUP. 

[0029] In the storage shelf 1 according to the embodiment, even in the 

storage shelf 1 having a configuration in which the main tube 50 is fixed 

to the body frame 10, vibrations can be prevented from being 

transmitted to the FOUP. 20 

[0030] In the storage shelf 1 according to the embodiment, the positions 

of the one end 33a and the other end 33b of the feed tube 33 are shifted 

from each other in both of the X-direction parallel to one side of the 

shelf plate 20 and the Y-direction parallel to a side orthogonal to the one 

side.  Thus, the feed tube 33 can facilitate relative movements between 25 

the base member 7 and the shelf plate 20 in the X-direction and the 



FP19-0014-00SG-MRT 

11 

Y-direction. 

[0031] In the storage shelf 1 according to the embodiment, the axial 

direction d1 of the feed tube 33 at the one end 33a and the axial 

direction d2 thereof at the other end 33b are orthogonal to each other, 

and the feed tube 33 has the curved portion 33c between the one end 5 

33a and the other end 33b.  With this configuration, the feed tube 33 

can further facilitate both movements (deformations) in the X-direction 

and the Y-direction in the shelf plate 20. 

[0032] In the storage shelf 1 according to the embodiment, the feed 

tube 33 has the curved portion 33c arranged along the horizontal 10 

direction (XY-plane).  With this configuration, even when the space 

between the base member 7 and the shelf plate 20 arranged above the 

base member 7 with the elastic bodies 9 interposed therebetween is 

narrow, the feed tube 33 can be arranged between the base member 7 

and the shelf plate 20.  Consequently, an increase in the size of the 15 

storage shelf 1 in the vertical direction can be avoided.  Furthermore, 

the capacity for storing FOUPs per unit area can be increased. 

[0033] Because the storage shelf 1 according to the embodiment 

includes the filter unit 35 supported by the base member 7 and provided 

between the main tube 50 and the other end 33b of the feed tube 33, gas 20 

can be cleaned at a final end where the gas is fed to the feed tube 33 (at 

the other end 33b of the feed tube 33).  Thus, higher quality gas can be 

fed to the FOUP. 

[0034] Although one embodiment has been described above, one aspect 

of the present invention is not limited to the embodiment, and various 25 

modifications may be made within the scope not departing from the gist 
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of the invention.

[0035] <Modification 1>

In the embodiment, an example has been described in which the 

storage shelf 1 is configured such that each shelf plate 20 is provided 

with one feed nozzle 31.  However, the storage shelf 1 may be 5

configured such that each shelf plate 20 is provided with a plurality of

feed nozzles and a plurality of feed tubes.  For example, as illustrated 

in FIG. 5, each shelf plate 20 of a storage shelf 1 according to a 

modification 1 may be provided with three feed nozzles 31, 131, 231 

and three feed tubes 33, 133, 233 configured to feed gas to the three 10

feed nozzles 31, 131, 231, respectively.  In plan view when viewed 

from the Z-direction, the three feed tubes 33, 133, 233 are arranged so 

as not to overlap each other in a planar manner.

[0036] In a purging apparatus 130 of the storage shelf 1 according to 

the modification 1, a branch portion 101 is provided downstream of the 15

MFC 39, the filter unit 35 is connected to one end of the branch portion 

101 with a metal tube 102 interposed therebetween, and a filter unit 135 

and a filter unit 235 are each connected to the other end of the branch 

portion 101 with a metal tube 103, a branch portion 105, a metal tube 

106, and a metal tube 107 interposed therebetween.  The filter units 35, 20

135, 235 are fixed to the base member 7 by an appropriate method.

[0037] The one end 33a of the feed tube 33 is connected to the feed 

nozzle 31, and the other end 33b thereof is connected to the filter unit 

35. One end 133a of the feed tube 133 is connected to the feed nozzle

131, and the other end 133b thereof is connected to the filter unit 135. 25

One end 233a of the feed tube 233 communicates with the feed nozzle 
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231, and the other end 233b thereof is connected to the filter unit 235.  

The one end 233a of the feed tube 233 is connected to the feed nozzle 

31 with an elbow joint 108 and a metal tube 109 interposed 

therebetween.  The elbow joint 108 is fixed to the shelf plate 20.  The 

feed tubes 33, 133, 233 are formed of flexible tubes made of resin. 5 

[0038] In the storage shelf 1 according to the modification 1, the feed 

tubes 33, 233 that are respectively connected to the feed nozzles 31, 231 

provided on the shelf plate 20 deform.  The feed tubes 33, 233 also 

have curved portions 33c, 233c, respectively.  Thus, the feed tubes 33, 

233 allow relative movement between the shelf plate 20 and the body 10 

frame 10.  The metal tube 109 connected to the feed nozzle 231 

provided on the shelf plate 20 is connected to the elbow joint 108.  The 

feed tube 233 connected to the elbow joint 108 deforms.  The feed tube 

233 has the curved portion 233c.  With the configuration of the feed 

tubes 33, 133, 233 thus connected, vibration isolation for the shelf plate 15 

20 is not hindered and vibrations are prevented from being transmitted 

to the shelf plate 20 via the feed tubes 33, 133, 233.  Consequently, 

even when the shelf plate 20 is provided with the purging apparatus, 

vibrations can be prevented from being transmitted to the FOUP. 

[0039] In the storage shelf 1 according to the modification 1, in plan 20 

view when viewed from the Z-direction, the three feed tubes 33, 133, 

233 are arranged so as not to overlap each other in a planner manner, 

and thus an increase in the size of the storage shelf 1 in the Z-direction 

(vertical direction) can be avoided.  In the storage shelf 1 according to 

the modification 1, the feed tube 33 having the curved portion 33c and 25 

the feed tubes 133, 233 having the curved portion 133c, 233c are 
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arranged so as to be opposed to each other in a concavely bent manner.  

Thus, within a limited space in plan view, the feed tubes 33, 133, 233 

can be arranged in a flexible manner. 

[0040] <Modification 2> 

 In the modification 1, an example has been described in which, 5 

when the three feed nozzles 31, 131, 231 are arranged, the feed tubes 

33, 133, 233 having flexibility and respectively connected to the three 

feed nozzles 31, 131, 231 are provided.  However, the present 

invention is not limited to this.  For example, as illustrated in FIG. 6, 

each shelf plate 20 of a storage shelf 1 according to a modification 2 10 

may be provided with the three feed nozzles 31, 131, 231, the feed tube 

33 configured to feed gas to the feed nozzle 31, and the feed tube 133 

configured to feed gas to the two feed nozzles 131, 231.  In plan view 

when viewed from the Z-direction, the two feed tubes 33, 133 are 

arranged so as not to overlap each other in a planner manner. 15 

[0041] In a purging apparatus 230 according to the modification 2, the 

branch portion 101 is provided downward of the MFC 39, the filter unit 

35 is connected to one end of the branch portion 101 with the metal tube 

102 interposed therebetween, and the filter unit 135 is connected to the 

other end of the branch portion 101 with the metal tube 103 interposed 20 

therebetween.  The filter units 35, 135 are fixed to the base member 7 

by an appropriate method. 

[0042] The one end 33a of the feed tube 33 is connected to the feed 

nozzle 31, and the other end 33b thereof is connected to the filter unit 

35.  The one end 133a of the feed tube 133 communicates with each of 25 

the feed nozzles 131, 231, and the other end 133b thereof is connected 
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to the filter unit 135.  The one end 133a of the feed tube 133 is 

connected to a branch portion 208 fixed to the shelf plate 20.  One end 

of the branch portion 208 is connected to the feed nozzle 131 with a 

metal tube 210 interposed therebetween, and the other end of the branch 

portion 208 is connected to the feed nozzle 231 with a metal tube 209 5 

interposed therebetween.  The feed tubes 33, 133 are formed of 

flexible tubes made of resin. 

[0043] In the storage shelf 1 according to the modification 2, the feed 

tube 33 connected to the feed nozzle 31 provided on the shelf plate 20 

deforms.  The feed tube 33 has the curved portion 33c.  Thus, the 10 

feed tube 33 allows relative movement between the shelf plate 20 and 

the body frame 10.  The metal tubes 209, 210 that are respectively 

connected to the feed nozzles 131, 231 provided on the shelf plate 20 

are connected to the branch portion 208.  The feed tube 133 connected 

to the branch portion 208 can deform.  The feed tube 133 has the 15 

curved portion 133c.  With the configuration of the feed tubes 33, 133 

thus connected, vibration isolation for the shelf plate 20 is not hindered 

and vibrations are prevented from being transmitted to the shelf plate 20 

via the feed tubes 33, 133.  Consequently, even when the shelf plate 20 

is provided with the purging apparatus, vibrations can be prevented 20 

from being transmitted to the FOUP. 

[0044] In the storage shelf 1 according to the modification 2, in plan 

view when viewed from the Z-direction, the two feed tubes 33, 133 are 

arranged so as not to overlap each other in a planner manner, and thus 

increase in size of the storage shelf 1 in the Z-direction (vertical 25 

direction) can be suppressed.  In the storage shelf 1 according to the 
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modification 2, the feed tube 33 having the curved portion 33c and the 

feed tube 133 having the curved portion 133c are arranged so as to be 

opposed to each other in a concavely bent manner.  Thus, within a 

limited space in plan view, the feed tubes 33, 133 can be arranged in a 

curved manner. 5 

[0045] <Other Modifications> 

 In the embodiment, an example has been described in which the 

one end 33a of the feed tube 33 is directly connected to the connecting 

portion 31b of the feed nozzle 31.  However, the one end 33a may be 

connected to the connecting portion 31b with an elbow joint bendable at 10 

any angle (e.g., 90 degrees) interposed therebetween.  This 

configuration can be applied even to arrangement in which the feed tube 

33 having flexibility cannot fit. 

[0046] In the embodiment and the modifications, examples have been 

described in which the filter unit 35 is arranged at the other end 33b of 15 

the feed tube 33, that is, the feed tube 33 is interposed between the filter 

unit 35 and the feed nozzle 31.  However, the present invention is not 

limited to this.  For example, the filter unit 35 may be arranged at the 

one end 33a of the feed tube 33, that is, the filter unit 35 may be 

interposed between the feed tube 33 and the feed nozzle 31. 20 

[0047] In the embodiment and the modifications, examples have been 

described in which the feed tubes 33, 133, 233 are arranged in a manner 

bent in a horizontal plane.  However, for example, the feed tubes 33, 

133, 233 may be arranged in a manner bent in a vertical plane.  In 

other words, the feed tubes 33, 133, 233 may be arranged in a manner 25 

hanging downward. 
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[0048] In the embodiment and the modifications, examples have been 

described in which the main tube 50 is supported by the pipe support 

bracket 11 fixed to the base member 7.  However, for example, the 

main tube 50 may be supported by a traveling rail along which overhead 

transport vehicles travel, may be supported by a supporting member 5 

installed to a ceiling or the like of a clean room, for example, or may be 

supported directly by the ceiling. 

[0049] In the embodiment and the modifications, examples have been 

described in which the storage shelf 1 is suspended from the ceiling.  

However, the storage shelf 1 may be installed on a floor.  Specifically, 10 

the body frame 10 may be installed in a manner standing on the floor. 

[0050] In the embodiment and the modifications, examples have been 

described in which the feed tubes 33, 133, 233 have flexibility all along 

their entire lengths.  However, the feed tubes 33, 133, 233 may have 

flexibility only partially along the entire lengths.  Instead of the feed 15 

tubes 33, 133, 233 made of resin, for example, accordion tubes made of 

resin or metal may be used. 

Reference Signs List 

[0051] 1 ... storage shelf, 3a, 3b, 3c, 3d ... suspending member, 5a, 5b ... 

connecting member, 6 ... fence member, 7 ... base member, 10 ... body 20 

frame, 20 ... shelf plate, 21a ... placement surface, 30, 130, 230 ... 

purging apparatus, 31, 131, 231 ... feed nozzle, 31a ... nozzle portion, 

31b ... connecting portion, 33, 133, 233 ... feed tube, 33a, 133a, 233a ... 

one end, 33b, 133b, 233b ... the other end, 33c, 133c, 233c ... curved 

portion, 35, 135, 235 ... filter unit, 50 ... main tube, 51 ... branch portion, 25 

C1, C2 ... corner portion, d1 ... axial direction, d2 ... axial direction, P1, 
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P2, P3 ... pin
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CLAIMS 

1. A storage shelf including a body frame and a shelf plate attached 

to the body frame with an elastic body interposed therebetween, the 

storage shelf configured to store therein a container containing a 

contained object, the storage shelf comprising: 5 

 a feed nozzle provided on the shelf plate and configured to feed 

gas to the container; and 

 a feed tube having one end communicating with the feed nozzle 

and the other end communicating with a main tube connected to a feed 

source of the gas to be fed to the container, the main tube being 10 

supported by a support separate from the shelf plate, wherein 

 the feed tube has a flexible part having flexibility at least 

partially between the one end and the other end. 

2. The storage shelf according to claim 1, wherein the support is 

the body frame. 15 

3. The storage shelf according to claim 1 or 2, wherein 

 the shelf plate has a rectangular shape in plan view, 

 the feed nozzle is arranged at one corner portion of the shelf 

plate, and 

 the other end of the feed tube is arranged near to another corner 20 

portion of the shelf plate that is diagonally opposed to the one corner 

portion. 

4. The storage shelf according to any one of claims 1 to 3, wherein 

an axial direction of the feed tube at the one end and an axial direction 

thereof at the other end are orthogonal to each other, and the feed tube 25 

has a curved portion between the one end and the other end. 
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5. The storage shelf according to any one of claims 1 to 4, wherein 

the feed tube is arranged along a horizontal direction. 

6. The storage shelf according to claim 1 or 2, further comprising a 

filter supported by the body frame and provided between the main tube 

and the other end of the feed tube. 5 


