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DESCRIPTION

Title of Invention

PURGE DEVICE

Technical Field

[0001] The present disclosure relates to a purge device that is attached
to a container placing stand of a storage rack or the like for storing a
container, and is configured to supply purge gas to the container.
Background Art

[0002] Conventionally, a storage device (storage rack) is known that
receives and stores a container from a vehicle (traveling vehicle)
traveling along rails installed on a ceiling. A storage device described
in Patent Literature 1 is provided with a purge assembly configured to
supply purge gas to the inside of a container.

Citation List

Patent Literature

[0003] [Patent Literature 1] Japanese Unexamined Patent Publication
No. 2015-533026

Summary of Invention

Technical Problem

[0004] In the conventional storage device described above, a storage
rack is equipped with a supply nozzle and a discharge nozzle configured
to communicate with the inside of the container. Although not
described in the above patent literature, when a container is placed on
the storage rack, positioning of the container is required. With the

container being positioned, the supply nozzle can be connected to the
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gas inlet of the container. Therefore, when a purge device is installed
in a conveyance system with an overhead transport vehicle, teaching to
the overhead transport vehicle is required so that a container is
positioned as desired and the supply nozzle is securely connected
thereto.

[0005] The present disclosure describes a purge device capable of
reducing the time and effort of teaching in the conveyance device such
as an overhead transport vehicle or the like.

Solution to Problem

[0006] One aspect of the present disclosure is a purge device including
a base to which a positioning pin configured to support a container to be
purged is attached, and a nozzle configured to be connected to a gas
inlet of the container supported by the positioning pin. The purge
device includes a nozzle unit having a main body portion attached to the
base via the positioning pin, and a gas introduction portion coupled to
the main body portion and provided with the nozzle.

[0007] With this purge device, the main body portion is attached onto
the base by the positioning pin, and the container is positioned and
supported by the positioning pin. The gas introduction portion is
coupled to the main body portion, and a planar position of the nozzle
with respect to the positioning pin is set to fit a position of a
corresponding part of a bottom face of the container.  As a result, the
nozzle of the gas introduction portion is connected to the gas inlet of the
container, and purge gas is supplied to the inside of the container
through the nozzle. Teaching about the positioning pin is performed

for the conveyance device such as the overhead transport vehicle or the
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like. Once teaching is performed, the position of the positioning pin
does not change even if the nozzle unit is replaced for nozzle
replacement or other reasons after the teaching. Therefore, teaching is
not required again. Consequently, the time and effort required for
teaching in the conveyance device such as the overhead transport
vehicle or the like can be reduced. This effect can be also exerted at
other times than the replacement of the nozzle unit. For example, the
same effect as above can be exerted when a purge function is added to a
storage rack having no purge function. When the nozzle unit is
attached to the storage rack, the main body portion is attached onto the
base via the positioning pin, and thus the position of the positioning pin
does not change before and after the purging function is added to the
storage rack. Therefore, teaching is not required again.

[0008] The main body portion may include a flat plate member
disposed between the bottom face of the container supported by the
positioning pin and the base. With this configuration, a space (gap)
existing between the bottom face of the container and the base can be
used to dispose the main body portion.

[0009] The gas introduction portion may be integrated into the main
body portion, and the nozzle may be disposed and fixed in a
predetermined position with respect to the positioning pin.  With this
configuration, installation of the nozzle unit is completed by simply
attaching the main body portion to the base. The nozzle unit can be
easily installed and the configuration of the nozzle unit is simple.
[0010] The gas introduction portion may include an elastic member

disposed on an underside of the nozzle to support the nozzle, and the
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nozzle may be energized upward by the elastic member and be movable
up and down. With this configuration, before the container is placed
on the positioning pin, the nozzle is energized by the elastic member to
be located at an initial position that is slightly elevated. When the
container is placed on the positioning pin, the nozzle is pushed
downward and comes to close contact with the gas inlet. Thus,
adjustment of the position of the nozzle in a height direction can be
eliminated.

[0011] The gas introduction portion may include a rotary arm that is
coupled to the main body portion via a rotary shaft horizontally
disposed therebetween and configured to be rotatable with respect to the
main body portion. The rotary arm may include a first end provided
with the rotary shaft and a second end on a side opposite to the first end,
and the nozzle may be provided at the second end. With this
configuration, a distance from the rotary shaft to the nozzle corresponds
to a length of the rotary arm. A piping for circulating purge gas is
connected to the nozzle. Increasing the distance from the rotary shaft
to the nozzle can reduce the effect on the piping caused by the rotation
of the rotary arm (that is, up and down movement of the nozzle).
Advantageous Effects of Invention

[0012] According to the present disclosure, it is possible to reduce the
time and effort for teaching in the conveyance device such as the
overhead transport vehicle or the like.

Brief Description of Drawings

[0013] [FIG. 1] FIG. 1 is a diagram illustrating an overall structure of a

storage rack provided with a purge device.
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[FIG. 2] FIG. 2 is a perspective view illustrating a purge device
and a storage rack according to a first embodiment, and an overhead
transport vehicle.

[FIG. 3] FIG. 3 is a plan view illustrating the purge device and
the storage rack in FIG. 2.

[FIG. 4] FIG. 4(a) 1s a plan view of the nozzle unit according to
the first embodiment, and FIG. 4(b) is a sectional view cut along an
IVB-IVB line of FIG. 4(a).

[FIG. 5] FIG. 5 is a sectional view illustrating a configuration of
the storage rack before a purge system is added thereto.

[FIG. 6] FIG. 6 is a sectional view illustrating a configuration of
the storage rack after the purge function is added thereto.

[FIG. 7] FIG. 7 is a diagram illustrating an arrangement of the
gas control device in FIG. 1 in the storage rack.

[FIG. 8] FIG. 8 is a plan view illustrating a purge device and a
storage rack according to a second embodiment.

[FIG. 9] FIG. 9(a) is a plan view of the nozzle unit according to
the second embodiment, and FIG. 9(b) is a sectional view cut along an
IXB-IXB line in FIG. 9(a).

[FIG. 10] FIG. 10 is a sectional view illustrating a configuration
of the storage rack after the nozzle unit according to the second
embodiment is attached thereto.

[FIG. 11] FIG. 11 is a plan view illustrating a second end of the
rotary arm in FIG. 9(a).

[FIG. 12] FIG. 12(a) is a sectional view illustrating an initial

position of the second end of the rotary arm, and FIG. 12(b) is a



10

15

20

25

FP21-1110-00

sectional view illustrating an operating position of the second end of the
rotary arm.

Description of Embodiments

[0014] An embodiment of the present invention will be described below
with reference to the drawings. In description of the drawings, like
numerals indicate like components, and overlapping description will be
omitted. Terms "X direction," "Y direction," and "Z direction" are
based on directions in the drawings and are for convenience only.
[0015] As illustrated in FIGS. 1 and 2, storage racks 1 are disposed
along a track 5 of an overhead transport vehicle 3 constituting a
semiconductor conveyance system S in a semiconductor manufacturing
plant, for example. The storage rack 1 temporarily stores a container
F, such as FOUP or a reticle pod. The storage rack 1 is an overhead
buffer (OHB). The storage rack 1 may be a side track buffer (STB)
disposed on a side of the track 5. The storage rack 1 is configured to
purge the interior of the container F with a purge gas (fluid), such as
nitrogen.

[0016] In the following description, as an example, a purge function is
added to a storage rack 1B (refer to FIG. 5) that is an existing storage
rack having no purge function. A purge device 20 according to the
present embodiment is attached to the storage rack 1B having no
purging function. In addition to being used for adding a purge function
to the storage rack 1B, the purge device 20 can be applied to the storage
rack 1 or a load port or the like. For example, when a storage rack 1 is
newly installed, the storage rack 1 may be provided with the purge

device 20. The purge device 20 may be attached to a storage rack



10

15

20

25

FP21-1110-00

provided with another purge device.

[0017] As illustrated in FIG. 1, the semiconductor conveyance system S
includes a plurality of the storage racks 1 suspended from a ceiling 100,
a distribution panel 2 configured to supply electric power to the storage
rack 1 via power supply wiring 6, a monitoring stand 4 configured to
monitor oxygen concentration in the plant, and gas supply piping 8 laid
on the ceiling 100 and configured to supply purge gas to each of the
storage racks 1. Purge gas adjusted to a desired pressure is supplied to
the gas supply piping 8. The distribution panel 2 and the monitoring
stand 4 are installed, for example, on a floor 9. The distribution panel
2 may be provided with an emergency stop button 2a to stop the supply
of the purge gas to the storage rack 1 in an emergency or other
circumstances. The monitoring stand 4 is provided with an oxygen
concentration sensor 4a. The monitoring stand 4 may be provided
with an emergency stop button 4b to stop the supply of purge gas in an
event of a drop in oxygen concentration or other circumstances.

[0018] As illustrated in FIGS. 1 and 2, each of the storage racks 1 has,
for example, two base frames 10 and 10 suspended from the ceiling 100
and two beam members 14A and 14B bridged over the two base frames
10 and 10. Each base frame 10 has, for example, two supporting
sections 11 that are suspended from the ceiling 100 and extend in the Z
direction that is the vertical direction, and one supporting section 12 that
is bridged over the lower ends of the suspension sections 11 and extends
in the direction Y that is a horizontal direction. The beam members
14A and 14B are bridged over the two base frames 10 and 10 by being

attached to undersides of two supporting sections 12 and 12, which are
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spaced apart in the X direction, for example.

[0019] The beam members 14A and 14B are members made of grooved
steel having a C-shaped cross section, for example. The beam
members 14A and 14B are not limited to a particular structure and may
be angle steel having an L-shaped cross section. The beam members
14A and 14B extend parallel to each other in the X direction that is a
horizontal direction and are spaced apart in the Y direction. The beam
members 14A and 14B are disposed at equal heights conforming to a
position of the overhead transport vehicle 3.

[0020] In each storage rack 1, a base 15 of a flat plate shape is attached
on the beam members 14A and 14B. The base 15 is, for example, a
rectangular plate member having a size substantially the same as a
bottom face Fa or somewhat smaller than the bottom face Fa of the
container F (refer to FIGS. 5 and 6) in plan view. The base 15 may be
larger (longer) than the bottom face Fa in the X direction and smaller
(shorter) than the bottom face Fa in the Y direction (see FIG. 3). The
base 15 extends horizontally, for example. The base 15 is also called a
table. Three positioning pins 30 for positioning the container F are
attached on the base 15. For example, two of the positioning pins 30
are located on the beam member 14A and one of the positioning pins 30
is located on the beam member 14B. The three positioning pins 30 are
disposed at positions corresponding to apexes of a triangle, to protrude
above the base 15. The three positioning pins 30 protrude in the Z
direction. The three positioning pins 30 support the container F to be
purged. The positioning pin 30 is also called a kinematic pin.

[0021] The beam members 14A and 14B, the bases 15, and the
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positioning pins 30 constitute a plurality (four in FIGS. 1 and 2) of
loading sections 7 on which the containers F are placed. The bottom
face Fa of the container F is provided with recessed portions 51 (refer to
FIG. 6), for example, to receive the positioning pins 30. The
positioning pin 30 has a cylindrical shape having a diameter following a
defined standard and vertically stands on the base 15. The recessed
portion 51 is a groove portion having a width slightly larger than the
diameter of the positioning pin 30. The container F is placed on a
predetermined position on a loading surface 7a of the storage rack 1 by
these positioning mechanisms. The loading section 7 is configured
such that the container F can be horizontally placed on the loading
section 7. Specifically, the three positioning pins 30 set at the same
height position enter the three recessed portions 51 formed at the same
height position to have the same depth and the same shape in the bottom
face Fa of the container F, and each positioning pin 30 contacts near a
bottom wall surface (wall surface formed at an upper end) of the
recessed portion 51.  As a result, the container F is supported by the
three positioning pins 30, to have a horizontal posture.

[0022] The components according to the above loading sections 7, in
other words, the beam members 14A and 14B, the bases 15, and the
positioning pins 30 are components included in the storage rack 1 in the
present embodiment, and also components included in the storage rack
1B illustrated in FIG. 5. In other words, the beam members 14A and
14B, the bases 15, and the positioning pins 30 are common components
before and after the purging function is added. As illustrated in FIG. 5,

in the storage rack 1B, the positioning pins 30 are fastened and fixed by
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screws 31 with root portions 30a of the positioning pins 30 located over
three mounting holes 15a formed in the base 15. A gap G having a
certain width (height) of approximately 5 mm to 20 mm in the Z
direction, for example, exists between the bottom face Fa of the
container F supported by the positioning pins 30 and the base 15. The
purge device 20 in the present embodiment is attached, for example, by
using this gap G.

[0023] With reference to FIGS. 1, 2, 3, 4, and 6, the storage rack 1
including the purge device 20 in the present embodiment is then
described in detail.  As illustrated in FIG. 2, four units of the purge
devices 20 are attached in one storage rack 1. As illustrated in FIGS.
1, 2, 3, and 4, each purge device 20 has the base 15 described above, a
nozzle unit 22 attached to the base 15, gas distribution piping 8a that
branches off from the gas supply piping 8 and is connected to the nozzle
unit 22, and a gas control device 21 installed at a branch portion of the
gas distribution piping 8a. In FIG. 2, the nozzle unit 22 is illustrated in
a simplified form.

[0024] As illustrated in FIG. 1, for example, one gas supply piping 8 is
laid for one storage rack 1, and from the one gas supply piping 8, four
pieces of the gas distribution piping 8a corresponding to the four
loading sections 7 (purge device 20) branch off. The gas control
device 21 has a housing of a rectangular shape and is attached at an
appropriate position on the storage rack 1. The gas control device 21
has a flow controller, a control board, a regulator, a solenoid valve, and
the like (all not illustrated). One unit of the gas control device 21

handles the four nozzle units 22. The gas control device 21 receives
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signals from a seating sensor 29, which will be later described, and
detects presence and absence of the container F in each of the loading
sections 7 of the storage rack 1. The gas control device 21 performs
gas supply control to supply purge gas to the loading section 7
(container F) that requires supply of the purge gas according to storage
conditions of one or a plurality of the containers F in the storage rack 1.
[0025] As illustrated in FIGS. 3 and 4, the nozzle unit 22 has a main
body portion 24 attached on the base 15 and a gas introduction portion
32 coupled to a first end 24a of the main body portion 24 in the X
direction. The main body portion 24 is provided with two positioning
pins 30A and 30A and a seating sensor 29. The positioning pins 30A
and 30A are a kind of the positioning pins 30 described above. The
positioning pins 30A and 30A, for example, are designed specifically to
fit the purge device 20, have a size equal to the positioning pin 30 of the
storage rack 1B illustrated in FIG. 5, and are disposed in the same
location. The positioning pins 30A and 30A are also used as fixtures
for attaching the nozzle unit 22. The term "size of the positioning pin"
is meant to include a diameter of a cylindrical head (tip portion) that
enters the recessed portion 51.  The term "position of the positioning
pin" means not only a height position but also a spatial position
(coordinates in XYZ three-dimensional space). As illustrated in FIG.
2, the storage rack 1 includes one piece of the positioning pin 30 located
on the beam member 14B (positioning pin 30 of the storage rack 1B)
and the two positioning pins 30A and 30A located on the beam member
14A and attached with the installation of the purge device 20.

[0026] As illustrated in FIG. 3, when the container F is stored, a lid Fb

11
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of the container F is close to the beam member 14A. In other words,
the two positioning pins 30A and 30A are disposed on the lid Fb side of
the container F in the Y direction.

[0027] The main body portion 24 includes a flat plate member disposed
between the bottom face Fa of the container F supported by the
positioning pin 30 and the positioning pins 30A and 30A and the base
15. The main body portion 24 has a thickness smaller than the height
of the gap G, for example, to fit within the gap G (refer to FIG. 5).

The main body portion 24 may have a certain thickness, for example.

A seating sensor 29 is provided at the first end 24a of the main body
portion 24 of a long size extending in the X direction. The seating
sensor 29 is disposed at a position that is close to the one positioning pin
30A. Asillustrated in FIG. 3, the seating sensor 29 is provided on a
center side (farther side from the lid Fb) of the bottom face Fa than the
one positioning pin 30A is, with the position of the container F as a
reference.

[0028] In the nozzle unit 22, the gas introduction portion 32 is
integrated into the main body portion 24. For example, the gas
introduction portion 32 includes the flat plate member. The gas
introduction portion 32 is integrated into the main body portion 24.

The thickness of the gas introduction portion 32 is equal to the thickness
of the main body portion 24, for example. The main body portion 24
and the gas introduction portion 32 extend horizontally when placed on
the base 15. The gas introduction portion 32 may be attached and
fixed to the first end 24a of the main body portion 24, or the main body

portion 24 and the gas introduction portion 32 may be originally an
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integral plate member. As illustrated in FIG. 4(b), a top surface 32¢ of
the gas introduction portion 32 is flush with a top surface 24¢ of the
main body portion 24. Regarding members for forming the main body
portion 24 and the gas introduction portion 32, design may be
performed as appropriate considering that the main body portion 24 and
the gas introduction portion 32 are disposed within the gap G.

[0029] As illustrated in FIGS. 3 and 4(a), the gas introduction portion
32 is provided with a nozzle 28 and a gas connection opening 33.
Specifically, an end 32a of the gas introduction portion 32 extending in
the Y direction protrudes outside the beam member 14A (that is, outside
the base 15), and the gas connection opening 33 is formed on the
underside of this end 32a. The nozzle 28 that is flat is attached to the
gas introduction portion 32 so as to protrude slightly from the top
surface 32c. A surface of the nozzle 28 extends horizontally. In the
gas introduction portion 32, a gas inlet path 34 is formed that is
configured to connect the gas connection opening 33 to the nozzle 28 to
circulate purge gas. The gas inlet path 34 may be formed, for example,
by configuring the gas introduction portion 32 from two members and
aligning the grooves provided in the respective members. The gas
inlet path 34 extends in the Y direction, for example. As illustrated in
FIG. 4(b), the gas distribution piping 8a is connected to the gas
connection opening 33.

[0030] Although not actually used in the purge device 20 of the storage
rack 1, a second end 24b of the main body portion 24 is provided with a
discharge nozzle 35 for discharging purge gas. When an outlet of a

purge gas is provided at the bottom face Fa of the container F, the outlet
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is connected to the discharge nozzle 35. Sampling of gas or
measurement of gas flow or the like may be performed with the outlet
connected to the discharge nozzle 35.

[0031] In the nozzle unit 22, the nozzle 28 (and the discharge nozzle
35) is disposed and fixed in a predetermined position with respect to the
two positioning pins 30A and 30A. A spatial position (coordinates in
XYZ three-dimensional space) of the nozzle 28 (and the discharge
nozzle 35) is strictly set with respect to the two positioning pins 30A
and 30A. Positions of the two positioning pins 30A and 30A used for
the attachment of the nozzle unit 22, the one positioning pin 30 disposed
outside the nozzle unit 22, and the nozzle 28 are defined to fit the
respective parts of the bottom face Fa of the container F (three recessed
portions 51 and one gas inlet 52). The head (tip portion) of each of the
one positioning pin 30 and the two positioning pins 30A and 30A has a
size that allows the head to enter the corresponding recessed portion 51.
[0032] As illustrated in FIG. 6, the main body portion 24 has two pin
insertion holes 24d at positions overlapping the two mounting holes 15a
in the base 15.  With the nozzle unit 22 placed on the base 15 and the
pin insertion hole 24d overlapping each of the two mounting holes 15a,
a root portion 30f of the positioning pin 30A is inserted, and the
positioning pin 30A is fastened and fixed by a screw 31f. The root
portion 30f of the positioning pin 30A has a cylindrical shape and is
concentric with the head described above. The diameter of the root
portion 30f of the positioning pin 30A is smaller than the diameter of
the head, for example (refer also to FIG. 4(b)). The diameter of the pin

insertion hole 24d is set such that the root portion 30f of the positioning
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pin 30A can be inserted into the pin insertion hole 24d. The screw 31f
fixes the main body portion 24 to the base 15. The screw 31f and the
screw 31 for fixing the positioning pin 30 may be common members, or
the screw 31f may be a dedicated member different from the screw 31.
The screw 31f of the positioning pin 30A may be thinner than the root
portion 30a of the positioning pin 30. The positions of center axes and
the height positions of the two positioning pins 30A and 30A illustrated
in FIG. 6 are equal to the positions of center shafts and the height
positions of the two positioning pins 30 and 30 illustrated in FIG. 5
(before the addition of the purge function). In other words, the
positions (axes) and the arrangement of the three positioning pins 30
remain unchanged before and after the addition of the purge function.
The positions of the three mounting holes 15a formed in the base 15
define the positions (axes) of the three positioning pins 30. Therefore,
the position of the container F supported by the three positioning pins
30, illustrated in FIG. 5, and the position of the container F supported by
the one positioning pin 30 and the two positioning pins 30A and 30A,
illustrated in FIG. 6, are identical (unchanged). In FIG. 6, the one
positioning pin 30 is located closer to a front side in the paper than the
main body portion 24 is.

[0033] In the purge device 20, the main body portion 24 is attached on
the base 15 via the two positioning pins 30A and 30A. The two
mounting holes 15A illustrated in FIG. 5 are also used for the
attachment of the nozzle unit 22, so that the positions of the two
positioning pins 30A and 30A are unchanged. Furthermore, in the

nozzle unit 22, positioning of the nozzle 28 with respect to the two
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positioning pins 30A and 30A is also performed. In a state illustrated
in FIG. 6, the nozzle 28 of the purge device 20 comes to close contact
with the gas inlet 52 formed on the bottom face of the container F and is
connected to the gas inlet 52 so that purge gas can be supplied to the
container F supported by the positioning pin 30.

[0034] Referring now to FIG. 7, the arrangement of the gas control
device 21 is described. As illustrated in FIG. 7, when the storage rack
1 includes a storage rack 40 (under-track bufter; UTB) disposed below
the track 5, the gas control device 21 may be stored in a step portion
formed between storage rack 40 and the storage rack 1. In this case,
the space between the storage rack 40 and the storage rack 1 can be used
effectively, and the gas distribution piping 8a and the gas connection
opening 33 can be easily connected together. The gas control device
21 can be installed, for example, using a groove in the supporting
section 11 (column). As illustrated by a virtual line in FIG. 7, the gas
control device 21 may be installed above the storage rack 1 (between
the loading section 7 and the ceiling 100).

[0035] A modification method for adding a purge function to the
storage rack 1B having no purge function is then described. First, with
respect to the storage rack 1B illustrated in FIG. 5, the two positioning
pins 30 and 30 (existing positioning pins) are removed that are close to
the beam member 14 A (that is, disposed on the lid Fb side of the
container F). The nozzle unit 22 is then placed on the base 15. With
the pin insertion hole 24d of the main body portion 24 overlapping the
mounting hole 15a of the base 15, the root portion 30f of the positioning

pin 30A is inserted into the pin insertion hole 24d and the mounting hole
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15a, and the positioning pin 30A is fastened and fixed with the screw
31f. As aresult, the nozzle unit 22 is fixed to the base 15. Then, the
gas distribution piping 8a is connected to the gas connection opening 33
of the gas introduction portion 32. The gas distribution piping 8a is
disposed outside of the base 15 in the Y direction, and the gas
connection opening 33 is located outside of the base 15. Therefore, the
gas distribution piping 8a can be laid and connected without hindrance.
No modification of the base 15 is required.

[0036] With the purge device 20, the main body portion 24 is attached
on the base 15 and the container F is positioned and supported by the
positioning pins 30, 30A, and 30A. The gas introduction portion 32 is
coupled to the main body portion 24, and the planar position of the
nozzle 28 with respect to the positioning pins 30A and 30A (position in
the XY plane) is set to fit the position of the gas inlet 52 or the like on
the bottom face Fa of the container F.  As a result, the nozzle 28 of the
gas introduction portion 32 is connected to the gas inlet 52 of the
container F, and purge gas is supplied into the inside of the container F
through the nozzle 28. Teaching about the positioning pins 30, 30A,
and 30A is performed for the overhead transport vehicle 3.  Once
teaching is performed, the positions of the positioning pins 30, 30A, and
30A do not change as long as the base 15 1s used, even if the nozzle unit
22 is replaced for nozzle replacement or other reasons after the teaching.
Therefore, teaching is not required again. As a result, the time and
effort for teaching to the overhead transport vehicle 3 can be reduced.
This effect can be also exerted at other times than the replacement of the

nozzle unit 22. As described above, the same effect as above is
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exerted when the purge function is added to the storage rack 1B having
no purge function. When the nozzle unit 22 is installed, the main body
portion 24 is attached onto the base 15 via the positioning pins 30A and
30A, and thus the positions of the positioning pins 30A and 30A do not
change before and after the purging function is added. Therefore,
teaching is not required again when the purge device 20 is retrofitted.
[0037] The main body portion 24 includes a flat plate member disposed
in the gap G between the bottom face Fa of the container F supported by
the positioning pins 30, 30A, and 30A and the base 15. The space (gap
G) existing between the bottom face Fa of the container F and the base
15 can be used to dispose the main body portion 24.

[0038] The gas introduction portion 32 is integrated into the main body
portion 24, and the nozzle 28 is disposed and fixed in a predetermined
position with respect to the positioning pins 30A and 30A. Installation
of the nozzle unit 22 is completed by simply attaching the main body
portion 24 to the base 15. The nozzle unit 22 can be easily installed
and the configuration of the nozzle unit 22 is simple.

[0039] With reference to FIGS. 8 to 12, the purge device 20C according
to the second embodiment is then described. The storage rack 1C on
which the purge device 20C is installed differs from the storage rack 1
of the above embodiment in that the nozzle unit 22C having a different
configuration from the nozzle unit 22 of the purge device 20 is
provided. The nozzle unit 22C has a main body portion 24C and a gas
introduction portion 26C (refer to FIG. 9(a)). The container F stored
on the storage rack 1C, illustrated in FIG. 10, is in the same position and

has the same posture as the container F stored on the storage rack 1,
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illustrated in FIG. 6. In other words, in the purge device 20C, the
configuration of the positioning pins 30A and 30A included in the main
body portion 24C is identical to that in the main body portion 24 of the
purge device 20.

[0040] As illustrated in FIG. 8 and FIG. 9(a), the purge device 20C has
the main body portion 24C that is attached on the base 15 via the
positioning pins 30A and 30A, and the gas introduction portion 26C that
is coupled to the main body portion 24C and provided with the nozzle
28. The main body portion 24C includes a flat plate member disposed
between the bottom face Fa of the container F supported by the
positioning pin 30 and the positioning pins 30A and 30A, and the base
15.

[0041] In the nozzle unit 22C, similarly to the nozzle unit 22, the main
body portion 24C is fixed to the base 15 using the positioning pins 30A
and 30A. On the other hand, the gas introduction portion 26C is
separate from the main body portion 24C.

[0042] The gas introduction portion 26C includes a rotary arm 42
coupled to the main body portion 24C via a rotary shaft 41
(horizontally) disposed in the Y direction. The rotary arm 42 is, for
example, a long flat plate member extending in the X direction. The
thickness of the rotary arm 42 is equal to the thickness of the main body
portion 24C, for example. At a first end 24¢ in the X direction of the
main body portion 24, the rotary shaft 41 is provided, and the rotary arm
42 can rotate (swing) around the rotary shaft 41. More precisely, the
main body portion 24C has a shaft hole 24k extending in the Y direction
formed at the first end 24e, and the rotary shaft 41 is inserted through
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the shaft hole 24k. A first end 42e (base end portion) of the rotary arm
42 1s fixed to one end of the rotary shaft 41 such that the main body
portion 24C and the rotary arm 42 extend parallel in the X direction.

In other words, the rotary shaft 41 is provided at the first end 42e of the
rotary arm 42. The rotary shaft 41 is supported by bushings 43 and 43
provided at both ends and inserted into the shaft hole 24k, and can
freely rotate within the shaft hole 24k. With the above configuration,
the rotary arm 42 is rotatably coupled to the main body portion 24C.
The rotary shaft 41, the shaft hole 24k and the bushings 43 and 43
constitute a pivot section. The configuration in which the rotary arm
42 is rotatably coupled to the main body portion 24C (configuration of
the pivot section) is not limited to the above, and various other
configurations may be employed.

[0043] In the nozzle unit 22C, the seating sensor 29 is provided near the
first end 24e of the main body portion 24C (in an area close to the rotary
shaft 41). The seating sensor 29 is disposed at a position that is close
to the one positioning pin 30A. As illustrated in FIG. 8, the seating
sensor 29 is provided on a center side (farther side from the lid Fb) of
the bottom face Fa than the one positioning pin 30A is, with the position
of the container F as a reference.

[0044] As illustrated in FIGS. 9(a) and 9(b), the gas introduction
portion 26C is provided with the nozzle 28 and the gas connection
opening 33. The gas connection opening 33 is formed on the
underside of the first end 42¢ of the rotary arm 42. The gas
distribution piping 8a is connected to the gas connection opening 33.

Specifically, the first end 42¢ of the rotary arm 42 extends in the Y
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direction and protrudes outside the beam member 14A (that is, outside
the base 15) (refer to FIG. 8), and the gas connection opening 33 is
formed on the underside of the protrusion, that is, a protruding portion
42h. A second end 42f on a side opposite to the first end 42¢ of the
rotary arm 42 protrudes in the X direction from a second end 24f of the
main body portion 24C. The flat nozzle 28 is attached to the second
end 42f. In the rotary arm 42, a gas inlet path 44 is formed that is
configured to connect the gas connection opening 33 to the nozzle 28 to
circulate purge gas. The gas inlet path 44 may be formed, for example,
by stacking the two rotary arms 42 in the Z direction, and aligning the
grooves provided in the respective rotary arms 42. The gas inlet path
44, for example, has a length corresponding to the total length of the
rotary arm 42 and extends in the X direction.

[0045] As illustrated in FIGS. 11 and 12(a), a bushing 46 and a spring
(elastic member) 47 are disposed below the nozzle 28 and between the
nozzle 28 and the base 15, around an axis extending in the Z direction.
An upper part of the bushing 46 is housed in a bushing housing hole 49
of a cylindrical shape formed in the Z direction in the second end 42f,
and the lower part of the bushing 46 is inserted into a bushing insertion
hole 48 of a cylindrical form formed in the Z direction. A spring 47 is
fitted inside the bushing 46. The bushing 46 holds the spring 47. The
lower end of the spring 47 contacts the bushing 46, and the upper end of
the spring 47 contacts a back side of the nozzle 28. The spring 47
supports the nozzle 28. The nozzle 28 is energized upward by the
spring 47.  Since the rotary arm 42 can rotate around the rotary shaft

41, the nozzle 28 is movable up and down while being supported by the
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spring 47. A movable range of the nozzle 28 is, for example, about
several millimeters.

[0046] In the nozzle unit 22C, the nozzle 28 is also disposed in a
predetermined position with respect to the two positioning pins 30A and
30A. Since the nozzle 28 is movable up and down, the position
(height) of the nozzle 28 in the Z direction is variable. However, when
the nozzle 28 is in a state of being supported by the spring 47 (with the
second end 42f of the rotary arm 42 being on the spring 47), the position
of the nozzle 28 in the X and Y directions is set to a desired position
with respect to the two positioning pins 30A and 30A. The positions
of the two positioning pins 30A and 30A used for the attachment of the
nozzle unit 22C, the one positioning pin 30 disposed outside the nozzle
unit 22, and the nozzle 28 are defined to fit the corresponding parts of
the bottom face Fa of the container F (the three recessed portions 51 and
the one gas inlet 52).

[0047] A modification method for adding a purge function to the
storage rack 1B having no purge function is then described. First, with
respect to the storage rack 1B illustrated in FIG. 5, the two positioning
pins 30 and 30 (existing positioning pins) are removed that are close to
the beam member 14A (that is, disposed on the lid Fb side of the
container F). Next, the nozzle unit 22C is placed on the base 15.

With the pin insertion hole 24d of the main body portion 24C
overlapping the mounting hole 15a of the base 15, the root portion 30f
of the positioning pin 30A is inserted into the pin insertion hole 24d and
the mounting hole 15a, and the positioning pin 30A is fastened and

fixed with the screw 31f. Furthermore, the rotary arm 42 is placed on
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the base 15 in a posture in which the second end 42f is placed on the
spring 47 on the base 15.  As a result, the nozzle unit 22 is fixed to the
base 15. Then, the gas distribution piping 8a is connected to the gas
connection opening 33 of the gas introduction portion 32. The gas
distribution piping 8a is disposed outside of the base 15 in the Y
direction, and the gas connection opening 33 is located outside of the
base 15. Therefore, the gas distribution piping 8a can be laid and
connected without hindrance. No modification of the base 15 is
required.

[0048] As illustrated in FIG. 12(a), before the container F is placed on
the positioning pins 30, 30A, and 30A, the nozzle 28 is energized by the
spring 47 and located at an initial position P1 that is slightly elevated.
As illustrated in FIG. 8 and FIG. 12(b), when the container F is placed
on the positioning pins 30, 30A, and 30A, the rotary arm 42 and nozzle
28 are pushed downward by the weight of the container F, come to close
contact with the gas inlet 52, and are located on the operating position
P2. In this state, the main body portion 24C and the rotary arm 42
rotate to the same height as the main body portion 24C and extend
substantially horizontally.

[0049] With the purge device 20C with the nozzle unit 22C also, the
time and effort for teaching to the overhead transport vehicle 3 can be
reduced. Teaching is not required again when the purge device 20C is
retrofitted. The space (gap G) existing between the bottom face Fa of
the container F and the base 15 can be used to dispose the main body
portion 24C. In addition because the nozzle 28 is movable, the

adjustment of the position of the nozzle 28 in the height direction can be
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eliminated.

[0050] The distance from the rotary shaft 41 to the nozzle 28
corresponds to the length of the rotary arm 42.  The gas distribution
piping 8a for circulating purge gas is connected to the nozzle 28 via the
gas connection opening 33. In the nozzle unit 22C, a long distance is
secured from the rotary shaft 41 to the nozzle 28. Increasing this
distance can reduce the effect on the piping caused by the rotation of the
rotary arm 42 (that is, the up and down movement of the nozzle 28).
For example, when the movable range (stroke) of the nozzle 28 is set to
a constant value, as the distance from the rotary shaft 41 to the nozzle
28 becomes longer, the rotation angle of rotation of the rotary arm 42
becomes smaller. This mechanism can be self-evidently understood
when the rotary arm 42 is regarded as a radius and a range of up and
down movement of the nozzle 28 is regarded as a length of a
circumference. Moreover, the gas distribution piping 8a is disposed in
a different position from the beam member 14a and the base 15, thereby
avoiding interference with the beam member 14a and the base 15.

Thus, the up and down movement of the 28 nozzles is not obstructed.
[0051] The embodiments of the present invention have been described
as above, but the present invention is not limited thereto. For example,
the above embodiments describe a case in which the nozzle unit 22 is
attached via the two positioning pins 30A and 30A, but unlike this
configuration, the nozzle unit 22 may be attached via the one
positioning pin 30A. In such cases, a position regulating member is
separately provided in the nozzle unit 22 to determine a position of the

nozzle unit 22 in a rotation position. Examples of the position
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regulating member include a member configured to engage or contact
part of the container placing stand, for example, such as a beam
member. The nozzle unit 22 of the purge device 20 is attached to the
beam member (14A or 14B) on which one of the three positioning pins
30 is disposed. Even in such a case, the positions and the arrangement
of the three positioning pins 30 remain unchanged before and after the
addition of the purge function. With the configuration in which the
nozzle unit 22 is attached via the two positioning pins 30A and 30A
(fixtures) as in the above embodiments, the position of the nozzle unit
22 in the rotation direction is determined (fixed) by the positioning pins
30A and 30A only.

[0052] In the purge device of the present disclosure, the positions of the
at least one of the positioning pins 30A and 30A used for the attachment
of the nozzle unit, other positioning pins 30 disposed outside the nozzle
unit, and the nozzle are defined to fit the respective parts of the
container (a plurality of recessed portions and a gas inlet and/or outlet).
If the nozzle unit is attached via only one positioning pin 30A, another
position regulating member is provided. When the nozzle unit is
attached via the two or three positioning pins 30A, those positioning
pins 30A also serve as position regulating means for the nozzle unit, and
another position regulating member is not required. When the nozzle
unit is attached via the three positioning pins 30A, the other positioning
pins 30 disposed outside the nozzle unit can be omitted. The
positioning pin 30A does not have to be dedicatedly designed. The
positioning pin provided in the nozzle unit may be identical to other

positioning pins 30 disposed outside the nozzle unit.
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[0053] The spring 47 in the nozzle unit 22C of the second embodiment
may be replaced by other elastic members. An elastic member, for
example made of rubber or sponge, may be provided on the underside
of the nozzle 28. In the second embodiment, the rotary shaft 41 may
be provided at a portion other than the first end 24e.
[0054] The purge device and the nozzle unit of the present disclosure
may be applied to conveyance devices other than the overhead transport
vehicles.
Reference Signs List
[0055] 1, IC ... storage rack

3 ... overhead transport vehicle

5 ... track

7 ... loading section

10 ... base frame

14A, 14B ... beam member

15 ... base

20, 20C ... purge device

21 ... gas control device

22,22C ... nozzle unit

24, 24C ... main body portion

26C ... gas introduction portion

28 ...nozzle

29 ... seating sensor

30 ... positioning pin

30A ... positioning pin (for attachment of the nozzle unit)

32 ... gas introduction portion
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40 ... storage rack

41 ... rotary shaft

42 ... rotary arm

42e¢ ... first end

42f ... second end

43 ... bushing

46 ... bushing

47 ... spring (elastic member)
51 ... recessed portion
52 ... gas inlet

100 ... ceiling

S ... semiconductor transfer system
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CLAIMS
[Claim 1] A purge device including a base to which a positioning
pin configured to support a container to be purged is attached, and a
nozzle configured to connect to a gas inlet of the container supported by
the positioning pin, the purge device comprising:

a nozzle unit having a main body portion attached to the base via
the positioning pin, and a gas introduction portion coupled to the main
body portion and provided with the nozzle.

[Claim 2] The purge device according to claim 1, wherein the main
body portion includes a flat plate member disposed between a bottom
face of the container supported by the positioning pin and the base.
[Claim 3] The purge device according to claim 1 or 2, wherein the
gas introduction portion is integrated into the main body portion, and
the nozzle is disposed and fixed in a predetermined position with
respect to the positioning pin.

[Claim 4] The purge device according to claim 1 or 2, wherein the
gas introduction portion includes an elastic member disposed on an
underside of the nozzle to support the nozzle, and the nozzle is
energized upward by the elastic member and is movable up and down.
[Claim 5] The purge device according to claim 4, wherein

the gas introduction portion includes a rotary arm that is coupled
to the main body portion via a rotary shaft horizontally disposed
therebetween and configured to be rotatable with respect to the main
body portion, the rotary arm including a first end provided with the
rotary shaft and a second end on a side opposite to the first end, and

the nozzle is provided at the second end.
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