DESCRI PTI ON
[Title of Invention] Stocker
Technical Field
[ 0001]

The present invention relates to a stocker.
Background Art
[ 0002]

A stocker is installed in a sem conductor
manuf acturing factory or the like in order to store a
plurality of containers for accommobdating reticles,
sem conductor wafers or the like. The stocker has: a wal
that separates the inside and the outside of the stocker;
and a storage area which is arranged on an inner side of
the wall and in which articles are stored. 1In such a
stocker, the cleanliness in the storage area is required to
be class 4 or higher in accordance with the |ISO standard,
dependi ng on the container (or the contents of the
container) to be stored. For this reason, clean air from
outside is introduced into the storage area to achieve the
cleanliness in the storage area. For exanple, there is
known a configuration in which an airflowis formed in the
hori zontal direction in a storage area, using clean air
fl owm ng downward froma ceiling fan provided on a ceiling
of a building (for exanple, see Patent Literature 1).

[ 0003]

In the stocker disclosed in Patent Literature 1, an
upper side of a duct provided on a back side of the storage
area i s opened, air caused to flow downward is introduced
into the duct by a ceiling fan, and the air is blown in the
hori zontal direction into the storage area fromthe duct.
Al so, a blower notor is provided on a | ower side of the
duct to feed the air in the stocker into the duct and



causes it to circulate therein. 1In the stocker disclosed
in Patent Literature 1, since the air flow ng downward from
the ceiling weakens fromthe upper side toward the | ower
side of the duct, the amount of air blown out in the
hori zontal direction is smaller on the | ower side of the
storage area than on the upper side. For this reason, air
is fed into the duct by the blower notor, and vertica
variations are suppressed in the anmount of air blown out in
the horizontal direction fromthe duct.
[ 0004]

A stocker in which, for exanple, a fan is arranged on
a back side of a duct rather than using air flow ng
downward froma ceiling fan is also known (for exanple, see
Patent Literature 2). 1In the stocker disclosed in Patent
Literature 2, an airflowis forned in a storage area by
drawi ng air fromthe outside of the stocker into the duct
and blowing out the air in the horizontal direction into
the storage area by neans of a fan.
Ctation List
Patent Literature
[ 0005]

[Patent Literature 1] Japanese Unexam ned Patent
Application, First Publication No. 2000-16521

[Patent Literature 2] Japanese Patent No. 5251980
Summary of I nvention
Techni cal Probl em
[ 0006]

In the stocker disclosed in Patent Literature 1
menti oned above, the anmount of air blown out fromthe | ower
side of the duct into the storage area can be ensured.
However, since the air in the stocker is fed into the duct
fromthe bl ower notor and blown out to the storage area



again, the cleanliness in the storage area may not be
ensured in sone cases. |In the stocker disclosed in Patent
Literature 2 nentioned above, if a constant anmount of
airflowis to be fornmed over the entire storage area, it is
necessary to arrange a plurality of fans in the vertica
direction of the duct. This does not only cause an

I ncrease in equipnment cost as a result of the increased
nunber of fans, but also creates a problem of increased
power consunption for driving the fans in the operation of
the stocker. Furthernore, if the nunber of fans increases,
t he amount of heat generated as a result of driving the
fans will also increase, and this may result in an increase
in the tenperature in the stocker.

[ 0007]

It is an object of the present invention to provide a
stocker capable of efficiently forming an airflowin a
storage area to thereby ensure cleanliness in the storage
area, and suppressing an increase in the tenperature in the
st ocker.

Means for Sol ving Probl em
[ 0008]

A stocker according to the present invention
conprises: a wall which separates an inside and an outside
of the stocker; a storage area which is arranged on an
inner side of the wall and in which articles are stored; a
duct which is arranged on a wall side of the storage area
and extends in a vertical direction; an inlet which is
provi ded at an upper end of the duct and introduces air
fl om ng downward into the duct; a flow regul ator which
regul ates an airfl ow between an upper side and a | ower side
of the duct; blowout openings which are provided on a
storage area side of the duct and blow out air to the



storage area; and a fan which is provided on a | ower side
of the flow regulator of the duct, and which draws in
outside air and introduces the outside air into the duct.
[ 0009]

Openi ng ratios of the bl owout openings, in an upper
portion of the duct, may becone greater from an upper part
toward a |l ower part thereof. The inlet may introduce, into
the duct, air which is caused to fl ow downward by a ceiling
fan provided on a ceiling of a building where the stocker
is installed. The stocker may further conprise a
connection wall which extends from an upper part of the
wall to the ceiling, and a |lid which closes an upper end of
the storage area. The fan may bl ow out the outside air
i ntroduced into the duct toward the storage area fromthe
bl owout openi ngs.

Advant ageous Effects of the Invention
[ 0010]

According to the present invention, it is possible,
in the upper portion of the duct, to forman airflow by
bl owi ng out air, which is introduced downward fromthe
inlet and the flow of which is regulated by the flow
regul ator, to the storage area fromthe bl owout openings,
and it is possible, in the |ower portion of the duct, to
forman airflow by blow ng out outside air, which is drawn
fromthe fan, to the storage area. Wth this
configuration, it is possible to blow out air at an
appropriate flowrate to the storage area across the upper
side and the |lower side of the duct, and efficiently form
an airflowin the storage area to thereby easily maintain
the cleanliness in the storage area. Since the upper
portion of the duct takes in air fromthe ceiling fan, it
IS not necessary to arrange many fans across the upper side



and the | ower side of the duct, equipnent cost can be
reduced and power consunption for driving the fan can be
reduced. Furthernore, since many fans are not required, it
IS possible to suppress an increase in the tenperature in
the stocker (the storage area).

[ 0011]

In the configuration in which the opening ratios of
t he bl owout openings increase in the upper portion of the
duct, fromthe upper part toward the | ower part thereof,
the opening ratio increases as the flowrate of the air
fl ow ng downward decreases, and as a result, it is possible
to achieve a uniformor substantially uniform strength of
airflow formed in the storage area, across the upper side
and the lower side thereof. 1In the configuration in which
the inlet introduces air, which is caused to fl ow downward
by the ceiling fan provided on the ceiling of the building
where the stocker is installed, into the duct, the air can
be efficiently taken into the duct fromthe inlet, using
the downflow fromthe ceiling fan.

[0012]

In the configuration in which the stocker conprises a
connection wall which extends from an upper part of the
wall to the ceiling, and a lid which cl oses an upper end of
the storage area, air flow ng downward fromthe ceiling fan
can be efficiently taken into the duct. 1In the
configuration in which the fan blows out the outside air
i ntroduced into the duct toward the storage area fromthe
bl owout openings, it is possible, in the | ower portion of
the duct, to efficiently forman airflow in the horizontal
direction in the storage area by driving the fan.

Brief Description of the Draw ngs
[ 0013]



Fig. 1 is a cross-sectional view show ng an exanpl e
of a stocker according to an enbodi nent.

Fig. 2 is a cross-sectional view taken along the line
A-Ain Fig. 1.

Fig. 3 is a cross-sectional view taken along the line
B-Bin Fig. 1.

Fig. 4 (A) and Fig. 4 (B) are diagrans each show ng
an exanpl e of bl owout openi ngs.

Fig. 5 is a diagram show ng anot her exanple of the
arrangenent of fans.

Fig. 6 is a diagram show ng anot her exanple of the
arrangenent of fans.

Description of Enbodi nents
[ 0014]

The foll ow ng descri bes an enbodi nent of the present
invention with reference to the drawi ngs. However, the
present invention is not limted to the enbodi nent. Note
that, in the drawi ngs, scale is changed as necessary to
illustrate the enbodi nent, such as by enl argi ng or by
enphasi zing a part.

[ 0015]

Fig. 1 to Fig. 3 are diagrans showi ng an exanple of a
stocker 100 according to the enbodinent. Fig. 1 shows a
cross-sectional view of the stocker 100 as viewed from a
side (in a traveling direction of a transporter 40). Fig.
2 shows a configuration in a cross-sectional view taken
along the line AAAin Fig. 1. Fig. 3 shows a configuration
In a cross-sectional view taken along the line B-B in Fig.
1. As shown in Fig. 1 to Fig. 3, the stocker 100 has a
mai n body 10, racks 20, a transferrer 30, and a transporter
40. The stocker 100 stores articles Minside thereof. 1In
the present enbodinent, the article Mis, for exanple, a



reticle pod that accommobdates reticles. The article M
accommodat es one or several reticles. Wen accomopdating a
plurality of reticles, the article M accomodates the
reticles in a state of being aligned in the vertica
di rection.
[ 0016]

A main body 10 is installed on the floor FL of a
buil ding F such as a sem conductor manufacturing factory,
and the tenperature and/or the humdity inside thereof are
managed. The main body 10 has a wall 11, storage areas 12,
ducts 13, and fans 14. The wall 11 is arranged so as to
surround a space including the storage areas 12 and
separates the inside and the outside of the stocker 100.
The wall 11 is formed in, for exanple, a rectangul ar shape
when vi ewed from above. Each storage area 12 is a space in
which the articles Mare stored, and is provided on the
i nner side of the wall 11. The storage area 12 is forned
on both sides of the area where the transporter 40 (the
transferrer 30) travels.
[0017]

The ducts 13 are respectively arranged on the wall 11
side of the two storage areas 12. Each duct 13 is of a
rect angul ar box shape for exanple, and extends in the
vertical direction. The duct 13 is vertically provided so
as to extend fromthe bottompart to the top part of the
storage area 12. As shown in Fig. 2, a plurality of the
ducts 13 are juxtaposed along the horizontal direction of
the wall 11. In Fig. 2, each duct 13 is provided so as to
correspond to two articles Mplaced on the rack 20,
however, the invention is not limted to this
configuration, and the duct 13 nay be provided so as to
correspond to one article M or the duct may be provided so



as to correspond to three or nore articles M The
plurality of ducts 13 arranged in the horizontal direction
may be of the sane size or different sizes.

[0018]

The duct 13 is formed by arrangi ng an i nner duct wal
13e and an outer duct wall 13f at a predeterm ned interval,
and has an inlet 13a, a flow regul ator 13b, and bl owout
openi ngs 13c, 13d. The outer duct wall 13f forns the wall
11 of the stocker 100. The inlet 13a is arranged at an
upper end of the duct 13. The inlet 13a introduces air
fl ow ng downward into the duct 13.

[ 0019]

For exanple, the inlet 13a introduces air that is
caused to fl ow downward by ceiling fans CF provided on a
ceiling CL of the building F. A plurality of the ceiling
fans CF are arranged on the ceiling CL of the building F
and forma downflow in the building F. A fan filter unit
is used for the ceiling fans CF for exanple. The inlet 13a
is arranged so as to open upward to take part of the
downflow (air flowi ng downward) created by the ceiling fans
CF into the duct 13.

[ 0020]

The flow regulator 13b is arranged in the duct 13.
The flow regulator 13b is, for exanple, a partitioning
pl ate that separates the upper side and the | ower side of
the duct 13. The flow regulator 13b regul ates the fl ow of
air between the upper side and the | ower side of the duct
13. By providing the flow regulator 13b, the air
i ntroduced fromthe inlet 13a is regulated fromflowng to
the |l ower side of the duct 13. The flow regulator 13b is
not limted to the configuration to separate the upper side
and the |l ower side of the duct 13 w thout having a



cl earance therebetween. For exanple, as the flow regul ator
13b, a filter of a low ventilation rate may be used and may
be arranged so as to have a clearance to the wall of the
duct 13.

[ 0021]

Further, the height at which the flow regulator 13b
Is provided can be set arbitrarily. The flow regulator 13b
may be provided, for exanple, at or near an internedi ate
position in the vertical direction of the duct 13. Wen
the downfl ow created by the ceiling fans CF is strong for
exanple, air is sufficiently sent to the |ower side of the
duct 13, and, therefore, the height of the flow regul ator
13b may be set below the internediate position in the
vertical direction of the duct 13. Wen the downfl ow
created by the ceiling fans CF is weak, air is not
sufficiently sent to the |ower side of the duct 13, and,
therefore, the height of the flow regulator 13b nmay be set
above the internmediate position in the vertical direction
of the duct 13. Also, the height of the flow regulator 13b
may be changeable in the vertical direction.

[ 0022]

The bl owout openings 13c, 13d are provided in a duct
wal | 13e on the storage area 12 side of the duct 13. The
bl owout openings 13c, 13d are forned so as to bl ow out the
air introduced into the duct 13 toward the storage area 12.
The bl owout openings 13c are forned in the duct wall 13e of
an upper portion 13P of the flow regulator 13b of the duct
13. The bl owout openings 13d are formed in the duct wal
13e of a |ower portion 13Q of the flow regulator 13b of the
duct 13.

[ 0023]
Fig. 4 (A) and Fig. 4 (B) each show an exanple of the



bl owout openi ngs 13c, 13d, and show the duct wall 13e as
the duct 13 is viewed fromthe inner side of the stocker
100. Fig. 4 (A shows an exanple of the duct wall 13e of
the lower portion 13Q and Fig. 4 (B) shows an exanpl e of
the duct wall 13e of the upper portion 13P. As shown in
Fig. 4 (A) and Fig. 4 (B), a perforated netal is used for
the duct wall 13e, for exanple. As shown in Fig. 4 (A and
Fig. 4 (B), in the lower portion 13Q and the upper portion
13P, the bl owout openings 13c, 13d are juxtaposed at equa
pitches in the vertical direction and in the horizontal
direction.

[ 0024]

As shown in Fig. 4 (A, in the lower portion 13Q a
plurality of the bl owout openings 13d each having the sane
openi ng dianeter are arranged in the duct wall 13e. Wth
this configuration, the opening ratio is substantially
uniformfromthe upper part to the |ower part in the | ower
portion 13Q of the duct 13. Accordingly, the air bl own out
fromthe lower portion 13Q of the duct 13 toward the
storage area 12 has a substantially uniformflow rate of
bl own-out air across the upper part and the | ower part of
the lower portion 13Qin the case where the pressure in the
| ower portion 13Q of the duct 13 is constant across the
upper part and the |ower part thereof.

[ 0025]

As shown in Fig. 4 (B), in the upper portion 13P,
there are arranged bl owout openi ngs 13d, the opening
di aneter of which in the duct wall 13e becones greater from
the upper part toward the |ower part thereof. Wth this
configuration, the opening ratio becones greater fromthe
upper part toward the |ower part in the upper portion 13P
of the duct 13. The air introduced fromthe inlet 13a at
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the upper part of the duct 13 decreases in pressure, from
the upper part toward the | ower part of the upper portion
13P. Therefore, in the upper part where the pressure is
high, air is blown out toward the storage area 12 fromthe
bl owout openings 13d of smaller opening ratios (smaller

di anmeters), and in the |lower part where the pressure is
low, air is blown out toward the storage area 12 fromthe
bl owout openi ngs 13d of greater opening ratios (greater

di aneters). The flowrate of air blown out to the storage
area 12 becones substantially uniform across the upper part
to the lower part in the upper portion 13P.

[ 0026]

The arrangenent of the bl owout openings 13c, 13d is
not limted to that descri bed above, and the bl owout
openi ngs 13c, 13d nmay al so be arranged at unequa
intervals. The shape of the bl owout openings 13c, 13d is
not limted to a circular shape either, and any shape such
as an elliptical shape, an oval shape, and a pol ygona
shape is applicable. |In the upper portion 13P of the duct
13, the opening ratio nay be changed linearly fromthe
upper part to the |lower part, or nmay be changed non-
linearly. Also, the opening ratio need not be changed in a
part or all parts of the upper portion 13P of the duct 13.
[0027]

The fans 14 are arranged in the | ower portion 13Q of
the duct 13. The fans 14 are arranged on the outer duct
wal | 13f of the duct 13 on the opposite side of the storage
area 12. The duct wall 13f is arranged facing the outside
of the stocker 100. Each fan 14 has an air intake facing
the wall 11 of the stocker 100, draws in air outside the
wal |l 11 (the main body 10), and introduces it into the
| ower portion 13Q of the duct 13. The air outside the wal
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11 is the air in the building F, which is part of the
downfl ow created by the ceiling fans CF. The fans 14 are,
for exanple, fan filter units.

[ 0028]

The fans 14 introduce the air drawn in fromthe
outside into the duct 13, and blow out the air horizontally
(in a direction orthogonal to the traveling direction of
the transporter 40) toward the storage area 12 through the
| ower portion 13Q of the duct 13. That is to say, the air
drawn into the | ower portion 13Q of the duct 13 by the fans
14 is blown out toward the storage area 12 fromthe
plurality of blowout openings 13c toward the storage area
12. The direction of air blown out fromthe bl owout
openings 13c is arbitrary and may be a vertically inclined
direction rather than a horizontal direction. Also, this
direction may be a direction that is inclined froma
di rection orthogonal to the traveling direction of the
transporter 40.

[ 0029]

The fans 14 are arranged in the | ower portion 13Q of
the duct 13 in the vertical direction with no cl earance
t herebetween as shown in Fig. 1, however, there may be a
cl earance therebetween. The fans 14 are arranged in the
| ower portion 13Q of the duct 13 in the horizontal
direction with no cl earance therebetween as shown in Fig.
3, however, there may be a cl earance therebetween. Wth
this configuration, non-uniformty of internal pressure is
resolved in the vertical direction and in the horizontal
direction in the lower portion 13Q of the duct 13, and when
the outside air drawn into the lower portion 13Q is bl own
out toward the storage area 12, the flowrate of the air

can be made uni formor substantially uniformin the
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vertical direction and in the horizontal direction.
[ 0030]

The sane fan 14 is used for the plurality of fans 14
arranged, however, the present invention is not limted to
this configuration. For exanple, different fans 14 may be
arranged in the vertical direction and different fans 14
may be arranged in the horizontal direction. The plurality
of fans 14 are not limted to being all driven
si mul t aneously, and may be driven alternately or
sequentially. Sone or all of the plurality of fans 14 are
not limted to being continuously driven, and nay be
intermttently driven.

[ 0031]

As shown in Fig. 1, the main body 10 has a connection
wall 11a and the lid 11b. The connection wall 1l1la is
provi ded so as to extend fromthe upper part of the wall 11
to the ceiling CL. The connection wall 1la is arranged so
as to surround the wall 11 of the stocker 100 as vi ewed
fromabove. Wth this configuration, the connection wal
1la guides the air caused to flow dowward by the ceiling
fans CF of the ceiling CL to the upper side of the stocker
100 (the upper side of the space surrounded by the wal
11). This connection wall 1la nakes it easy to take the
air caused to flow downward by the ceiling fans CF of the
ceiling CL into the inlet 13a of the duct 13.

[ 0032]

The lid 11b cl oses the upper end of the interna
space of the stocker 100 including the storage area 12.
The lid 11b regulates the air caused to fl ow downward by
the ceiling fans CF of the ceiling CL fromentering the
stocker 100. As aresult, air is blown out to the storage
area 12 fromthe duct 13. The presence of the |lid 11b
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prevents the air fromnoving toward the upper side fromthe
I nsi de of the stocker 100.
[ 0033]

Whet her or not to install the connection wall 1l1la and
the lid 11b is arbitrary, and one or both of the connection
wal | 1l1a and the |lid 11b may be omtted. The connection
wall 1la and the |id 11b are not limted to being provided
havi ng no cl earance therebetween, and may be installed in
the state of partly having a cl earance therebetween. The
connection wall 1la is not |limted to extendi ng upward from
the wall 11 of the stocker 100. For exanple, the
connection wall 1la nmay be installed so as to expand
outward or to narrow inward fromthe wall 11.

[ 0034]

The racks 20 are arranged in the storage area 12, and
are each formed so as to be able to have the article M
pl aced thereon. The racks 20 are supported by a support
shaft or the |like not shown in the drawi ngs and are
provided in a plurality of stages in the vertical direction
in the storage area 12. In the present enbodi nent, such a
plurality of racks 20 are respectively arranged on both
sides along the traveling direction of the transporter 40.
Each rack 20 is forned with a cutout not shown in the
drawi ngs. Each rack 20 may be provided with three pins,
not shown in the draw ngs, on an upper surface thereof, for
exanple. The pins are provided so as to project upward
fromthe upper surface of the rack 20, and can position the
article Mon the rack 20 by having theminserted into the
grooves provided on the bottomsurface of the article M
[ 0035]

Each rack 20 has a supply nozzle 21 provided thereon
for a purging apparatus. The supply nozzle 21 is arranged
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so as to connect to a purge gas inlet (not shown in the
drawi ngs) provided on the bottom surface of the article M
when the article Mis placed on the rack 20. When the
article Mis placed on the rack 20, the purge gas inlet of
the article Mis connected to a purge gas source 23 from
the supply nozzle 21 via a pipe 22, and a purge gas is
supplied into the article M The supply nozzle 21 may not
be provided in sonme or all of the racks 20. Supply of the
purge gas into the article Mnmay be perforned at a | ocation
ot her than the rack 20. For exanple, the purge gas may be
supplied into the article Mat a |load port (not shown in
the drawi ngs) for transporting the article Minto the
st ocker 100.
[ 0036]

The transferrer 30 transfers the article Mto the
rack 20 serving as a transfer location. The transferrer 30
i ncludes a base 31, an extender/retractor 32, and an
article holder 33. The base 31 is fixed to an el evation
platform 43 described |ater. The extender/retractor 32 is
provi ded so as to be able to extend to or retract fromthe
base 31. The article holder 33 is attached to a distal end
of the extender/retractor 32 and can hold the article M
The article holder 33 is novable, for exanple, in extending
and retracting directions of the extender/retractor 32. A
configuration for placing and holding the article Mis
applied to the article holder 33, and can pass through the
cutout of the rack 20 nentioned above in the vertica
direction. The transferrer 30 is not limted to the
configuration for placing the article M For exanple, a
configuration for sandw ching and hol ding a flange provi ded
at the upper part of the article Mor a configuration for
gri ppi ng and holding the side surfaces of the article M may

15



be applied to the transferrer 30.
[ 0037]

The transporter 40 includes rails R a traveler (not
shown in the drawings) that travels along the rails R a
mast 42 provided on the traveler, and an el evation platform
43 that ascends and descends along the mast 42. The rails
R are arranged parallel to the floor and the ceiling (the
lid 11b) in the stocker 100. The rails R are arranged
along the storage area 12 in parallel with the wall 11, on
which the fans 14 are provided. Although two rails R are
shown in Fig. 1, the nunber of the rails is arbitrary, and
a single rail R nay be used. A traveler traveling on the
rails Rtravels along the rails R by neans of a drive
source such as an electric notor. The mast 42 is arranged
along the vertical direction, and is noved together with
the traveler by the driving of the traveler. The elevation
platform43 is raised or lowered in the vertical direction
al ong the mast 42 by the drive source such as an electric
notor, and is held at an arbitrary height.

[ 0038]

In the stocker 100 descri bed above, a controller not
shown in the drawi ngs controls the operation of
transporting the article Minto or fromthe stocker 100 as
wel |l as the operation of transferring the article Mto the
rack 20. When transporting the article Minto the stocker
100, after the article Mplaced in the | oad port (not shown
in the drawmngs) is received by the transferrer 30, the
transferrer 30 is noved by the transporter 40 to the
transport destination rack 20. Then, the
extender/retractor 32 of the transferrer 30 is extended
fromthe base 31 to nove the article holder 33 to above the
rack 20. By lowering the elevation platform43 in this
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state, the article Mis placed on the rack 20. Through
this operation, the article Mis placed on the rack 20 at
the transport destination.

[ 0039]

When transporting out the article M the transporter
40 noves the transferrer 30 to the rack 20, on which the
article Mto be transported out is placed. Then, the
extender/retractor 32 of the transferrer 30 is extended to
nove the article holder 33 to below the rack 20. By
raising the elevation platform43 in this state, the
article Mis transferred to the article holder 33 fromthe
rack 20. Then, the extender/retractor 32 is retracted and
the article holder 33 having the article M placed thereon
is held on the base 31. Thereafter, the transporter 40
noves the transferrer 30 to the |load port, and the
transferrer 30 transfers the article Mon the |oad port.
Thi s operation conpletes the transportation of the article
M
[ 0040]

In the stocker 100 as descri bed above, the
cleanliness in the storage area 12 is required to be class
4 or higher, for exanple, in accordance with the |SO
standard, depending on the article Mor the contents of the
article Mto be stored. Therefore, clean air outside the
stocker 100 is introduced into the storage area 12 to
achi eve the cleanliness of the storage area 12. In the
present enbodi nent, in the stocker 100, air caused to fl ow
downward by the ceiling fans CF of the ceiling CL is
I ntroduced fromthe inlet 13a of the duct 13 and bl own out
to the storage area 12 through the bl owout openi ngs 13c,
thereby formng an airflow in the horizontal direction in
the storage area 12. Also, in the stocker 100, air from
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the outside of the stocker is drawn into the duct 13 by the
fans 14 and is blown out to the storage area 12 through the
bl owout openings 13c, thereby formng an airflowin the
hori zontal direction in the storage area 12.

[0041]

As descri bed above, in the stocker 100 according to
the present enbodinent, it is possible, in the upper
portion 13P of the duct 13, to forman airflow by bl ow ng
out air, which is introduced dowmmward fromthe inlet 13a
and the flow of which is regulated by the flow regul at or
13b, to the storage area 12 fromthe bl owout openings 13c.
In the lower portion 13Q of the duct 13, it is possible to
forman airflow by blowi ng out outside air, which is drawn
in by the fans 14, to the storage area 12. Wth this
configuration, an airflow can be easily and also reliably
formed across the upper side and the | ower side of the
storage area 12 and the cleanliness in the storage area 12
can be ensured. Since the fans 14 are arranged only in the
| ower portion 13Q of the duct 13, the installation of many
fans 14 is unnecessary and an increase in the tenperature
in the stocker 100 (the storage area 12) can be suppressed.
Nei t her the upper portion 13P nor the |ower portion 13Q of
the duct 13 allows air to circulate wwthin the stocker 100,
and the air taken in fromthe outside is rel eased downward
fromthe floor surface of the stocker 100 (see Fig. 1).
This configuration prevents an increase in the tenperature
within the stocker 100 (the storage area 12) and enabl es
reduction in the influence of heat on the article M placed
on the rack 20 in a storage area 12.

[0042]

In the above description, the exanple of the

configuration has been described in which in the | owner
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portion 13Q of the duct 13, the fans 14 are arranged with
no cl earance therebetween in the vertical direction.
However, the invention is not limted to this
configuration, and the arrangenent of the fans 14 can be
appropriately changed according to the vertical dinension
of the Iower portion Q of the duct 13 or according to the
capability of the fans 14.

[ 0043]

Fig. 5 is a diagram show ng anot her exanple of the
arrangenent of the fans 14. The above sane configurations
as those of the stocker 100 shown in Fig. 1 except for the
arrangenent of the fans 14 are applied to a stocker 100A
shown in Fig. 5. As shown in Fig. 5 when the dinension in
the vertical direction of the |ower portion 13Q of the duct
13 is shorter than that of the above enbodi ment, or when
hi gh performance fans 14 (which draw in a | arger anmount of
air or blow out a larger anmount of air per unit tine) are
used, the nunber of installed fans 14 can be reduced
wi t hout having to arrange the fans 14 in the verti cal
direction with no cl earance therebetween. Al though a
single fan 14 is showmn in Fig. 5, a plurality of fans 14
may be arranged at intervals.

[ 0044]

As descri bed above, when the vertical dinension of
the lower portion 13Q is short, or when high-performnce
fans 14 are used, a sufficient airflow can be supplied to
the storage area 12 fromthe bl owout openings 13c even if
t he nunber of installed fans 14 is reduced. This
configuration enables reduction in the equi pnment cost and
the cost of driving the fans 14.

[ 0045]
Al t hough in the above description, it has been
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described that the fans 14 can be installed at intervals

i nstead of arranging the fans 14 with no cl earance

t herebetween in the vertical direction, the sanme applies to
the horizontal direction. Fig. 6 is a diagram show ng

anot her exanple of the arrangenent of the fans 14. The
above sane configurations as those of the stocker 100 shown
in Fig. 1 except for the arrangenent of the fans 14 are
applied to a stocker 100B shown in Fig. 6. As shown in
Fig. 6, when the dinension in the left-right direction of
the | ower portion 13Q of the duct 13 is shorter than that
of the above enbodi nent, or when hi gh performance fans 14
are used, the nunber of installed fans 14 can be reduced

wi t hout having to arrange the fans 14 in the left-right
direction wth no cl earance therebetween.

[ 0046]

As descri bed above, when the dinension in the left-
right direction of the lower portion 13Q or when high
performance fans 14 are used, a sufficient airflow can be
supplied to the storage area 12 fromthe bl owout openi ngs
13c even if the nunber of installed fans 14 is reduced.
This configuration enables reduction in the equi pnent cost
and the cost of driving the fans 14.

[0047]

The enbodi nent of the invention has been descri bed
above. However, the present invention is not limted to
t he above description, and various nodifications may be
made wi thout departing fromthe gist of the invention. For
exanpl e, in the above enbodi nent, the configuration, in
whi ch the opening ratio of the bl owout openings 13c becones
greater fromthe upper part toward the | ower part in the
upper portion 13P of the duct 13, has been described as an
exanpl e, however, the invention is not limted thereto.
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For exanpl e, the bl owout openings 13c nmay have a uniform
opening ratio fromthe upper part to the |lower part of the
duct 13.

[ 0048]

In the enbodi nent descri bed above, the configuration,
in which the inlet 13a of the duct 13 introduces air caused
to fl ow downward by ceiling fans CF provided on the ceiling
CL of the building F, has been described as an exanpl e,
however, the invention is not limted thereto. For
exanple, the inlet 13a of the duct 13 nay introduce air
fl owm ng downward by neans different fromthe ceiling fans
CF. Furthernore, the contents of Japanese Patent
Application No. 2017-020226 and all docunents cited in the
detai |l ed description of the present invention are
i ncorporated herein by reference to the extent permtted by
| aw.

Description of Reference Signs
[ 0049]

F Buil ding

M Article

CL Ceiling

CF Ceiling fan

10 Main body

11 wal

11a Connection wal
11b Lid

12 Storage area
13 Duct

13P Upper portion
13Q Lower portion
13a Inlet

13b Fl ow regul at or
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13c,
14
20
30
40

100,

13d Bl owout openi ng
Fan

Rack

Transferrer
Transporter

100A, 100B St ocker
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CLAI M5

1. A stocker conpri sing:

a wall that separates an inside and an outside of the
st ocker;

a storage area which is arranged on an inner side of
the wall and in which articles are stored,

a duct which is arranged on a wall side of the
storage area and extends in a vertical direction;

an inlet which is provided at an upper end of the
duct and introduces air flow ng dowward into the duct;

a flow regul ator which regul ates an airfl ow between
an upper side and a | ower side of the duct;

bl owout openi ngs whi ch are provided on a storage area
side of the duct and blow out air to the storage area; and

a fan which is provided on a | ower side of the flow
regul ator of the duct, and which draws in outside air and

i ntroduces the outside air into the duct.

2. The stocker according to claim1l, wherein

openi ng rati os of the bl owout openings, in an upper
portion of the duct, becone greater from an upper part
toward a | ower part.

3. The stocker according to claiml or 2, wherein

the inlet introduces, into the duct, air which is
caused to fl ow dowmward by a ceiling fan provided on a
ceiling of a building where the stocker is installed.

4. The stocker according to claim3, the stocker
further conpri sing:

a connection wall which extends from an upper part of

23



the wall to the ceiling; and a lid which closes an upper

end of the storage area.

5. The stocker according to any one of clains 1 to 4,
wherein

the fan blows out the outside air introduced into the
duct toward the storage area fromthe bl owout openings.
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