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DESCRIPTION 

Title of Invention 

PURGE STOCKER AND PURGING METHOD 

Technical Field 

[0001] The present invention relates to a purge stocker and a purging 

method. 

Background Art 

[0002] As a conventional purge stocker, such a stocker is known that 

includes a purge system described in Patent Literature 1. The purge 

system described in Patent Literature 1 includes a primary storage unit 

having an automatic purging mechanism supplying purge gas at a first 

gas flow rate and a secondary storage unit having an automatic purging 

mechanism supplying purge gas at a second gas flow rate lower than the 

first gas flow rate. With the purge system, a container having been 

disposed in the primary storage unit over a certain period is transferred 

to the secondary storage unit by a transferring mechanism. This 

configuration enables the purge system to reduce the consumption of 

purge gas. 

Citation List 

Patent Literature 

[0003] [Patent Literature 1] Japanese Unexamined Patent Publication 

No. 2010-182747 

Summary of Invention 

Technical Problem 

[0004] The automatic purging mechanism included in the secondary 
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storage unit has a purge valve supplying purge gas upon placement of a 

container. The purge valve has an actuator. When the actuator 

operates upon placement of a container, a supply pipe and a gas channel 

provided in the actuator are connected with each other. Purge gas is 

accordingly supplied into the container. With this configuration, the 

secondary storage unit can prevent unnecessary discharge of purge gas 

using the purge valve and thus can reduce the consumption of purge gas, 

which, however, problematically renders the configuration more 

complicated. The purge nozzle is not necessary if an electromagnetic 

valve or a mass flow controller (MFC) is provided to the supply pipe of 

the secondary storage unit, which, however, increases the cost of the 

device and renders the configuration more complicated. 

[0005] It is therefore an object of the present invention to provide a 

purge stocker and a purging method allowing a simple configuration of 

the device while reducing the consumption of purge gas. 

Solution to Problem 

[0006] A purge stocker according to the present invention purges the 

inside of a storage container storing a product with purge gas. The 

purge stocker includes a first supply unit including N first purge 

apparatuses (N is an integer equal to or larger than 2) each having a first 

supporting unit configured to support the storage container, a first 

supply pipe configured to supply the purge gas into the storage 

container supported by the first supporting unit, and a first flow rate 

adjusting unit configured to adjust the flow rate of the purge gas in the 

first supply pipe; a second supply unit including M second purge 

apparatuses (M is a positive integer equal to or smaller than N) each 
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having a second supporting unit configured to support the storage 

container and a second supply pipe configured to supply the purge gas 

into the storage container supported by the second supporting unit; and 

a transferring device configured to transfer the storage container 

5 between the first supply unit and the second supply unit. In this 

configuration, when the storage containers are supported by a certain 

number of second supporting units, the second supply unit supplies the 

storage containers with the purge gas through the respective second 

supply pipes. 

10 [0007] In the purge stocker, when the storage containers are supported 

by a certain number of second supporting units, the second supply unit 

supplies the storage containers with the purge gas through the respective 

second supply pipes. In other words, in the second supply unit, if 

fewer second supporting units than the certain number are supporting 

15 the respective storage containers, no purging is performed. This 

configuration can prevent a large amount of purge gas from being 

discharged from the second supply pipes of the second supporting units 

supporting no storage containers, which can reduce the consumption of 

purge gas. Furthermore, no purge nozzles in a complicated 

20 configuration are necessary, which can make the configuration simple. 

The certain number is, for example, equal to or greater than 80% of M. 

In referring to the state that the storage container is supported, in 

addition to the case that the storage container is actually being 

supported by the supporting unit, such a case is further included that the 

25 storage container is determined to be supported by the supporting unit, 

for example, that a transfer instruction is output to the transferring 
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device. 

[0008] In an embodiment, when all of the second supporting units in M 

second purge apparatuses support respective storage containers, the 

second supply unit may supply the storage containers with the purge 

5 gas through the second supply pipes. This configuration can prevent 

unnecessary discharge of purge gas and thus can reduce the 

consumption of purge gas. In this case, all the second supporting units 

of the second purge apparatuses support the storage containers, thereby 

balancing pressure loads and thus more accurately supplying the purge 

10 gas to the storage containers. 

[0009] In an embodiment, when the number of storage containers 

having been supplied with the purge gas at a certain flow rate for a 

certain period reaches M in the first supply unit, the transferring device 

may transfer the M storage containers from the first supply unit to the 

15 second supply unit. When the M storage containers have been 

transferred, the second supply unit may supply the storage containers 

with the purge gas through the second supply pipes. Storage 

containers to which the purge gas have been supplied at a certain flow 

rate for a certain period are sequentially transferred from the first supply 

20 unit to the second supply unit, which may, however, take some time 

until all the second supporting units of the second purge apparatuses 

support the respective storage containers. In this case, no purge gas is 

supplied to the storage containers having been earlier transferred to the 

second supply unit until transferring the remaining storage containers is 

25 completed. When the number of storage containers having been 

supplied with the purge gas at a certain flow rate for a certain period 
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reaches M. in the first supply unit, the storage containers are transferred 

to the second supply unit. This process can reduce the time during 

which no purge gas is supplied to the storage containers. In referring 

to completion of transfer of storage containers, in addition to the case 

5 that transfer of the storage container is actually completed, such a case 

is further included that M storage containers are determined to be 

transferred, for example, that a transfer instruction is output to the 

transferring device. 

[0010] In an embodiment, the second supply unit may include a main 

10 pipe connected to the second supply pipes and configured to supply 

the purge gas to the second supply pipes, and a second flow rate 

adjusting unit configured to adjust the flow rate of the purge gas in the 

main pipe. This configuration allows adjustment of the flow rate of 

the purge gas supplied to the second supply pipes. In this 

15 configuration, the main pipe has a single second flow rate adjusting 

unit, which makes the configuration simple and thus can control an 

increase in the cost compared with such a configuration that has a flow 

rate adjusting unit for the second supply pipes. 

[0011] In an embodiment, the second flow rate adjusting unit may 

20 adjust the flow rate of the purge gas in the main pipe to a set flow rate 

determined based on the number of storage containers connected with 

the second supply pipes in the second supply unit. This configuration 

enables each of the storage containers to be supplied with a constant 

amount of the purge gas. When purging fewer storage containers than 

25 M in the second supply unit, the purge gas is set at a flow rate increased 

from the flow rate of when M storage containers are connected with the 
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second supply pipes. This configuration enables each storage 

container to be supplied with a constant amount of the purge gas even 

when the purge gas is discharged from the second supply pipe 

connected with no storage containers. 

5 [0012] In an embodiment, in starting supplying the purge gas to the 

storage container, a first flow rate adjusting unit may increase the flow 

rate of the purge gas in the first supply pipe in a continuous or stepwise 

manner to obtain a certain supply flow rate. This configuration can 

reduce dust swirling inside the storage container when starting 

10 supplying the purge gas. 

[0013] In an embodiment, when at least one of the storage containers is 

delivered out of the second supply unit, the transferring device may 

transfer as many storage containers as the delivered storage containers 

from the first supply unit to the second supply unit. With this 

15 configuration, the second supply unit always includes M storage 

containers. Consequently, the purge gas can be supplied to the storage 

containers with all the second supply pipes connected with the 

respective storage containers. This configuration can therefore reduce 

the consumption of the purge gas and accurately supply the purge gas to 

20 the storage containers. 

[0014] In an embodiment, the device may have one or more empty 

storage containers storing no products. When at least one of the 

storage containers is delivered out of the second supply unit, the 

transferring device may transfer as many empty storage containers as 

25 the delivered storage containers to the second supply unit. With this 

configuration, the second supply unit always includes M storage 
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containers. Consequently, the purge gas is supplied to the storage 

containers with all the second supply pipes connected with the 

respective storage containers. Consequently, a constant amount of the 

purge gas is supplied to each storage container in satisfactory 

5 conditions. 

[0015] A purging method according to the present invention is a method 

for a purge stocker purging the inside of a storage container storing a 

product with purge gas. The purge stocker includes a first supply unit 

including N first purge apparatuses (N is an integer equal to or larger 

10 than 2) each having a first supporting unit configured to support the 

storage container, a first supply pipe configured to supply the purge gas 

into the storage container supported by the first supporting unit, and a 

first flow rate adjusting unit configured to adjust the flow rate of the 

purge gas in the first supply pipe; a second supply unit including M 

15 second purge apparatuses (M is a positive integer equal to or smaller 

than N) each having a second supporting unit configured to support the 

storage container and a second supply pipe configured to supply the 

purge gas into the storage container supported by the second supporting 

unit; and a transferring device configured to transfer the storage 

20 container between the first supply unit and the second supply unit. In 

the purging method, when the storage containers are supported by a 

certain number of second supporting units, the second supply unit 

supplies the storage containers with the purge gas through respective 

second supply pipes. 

25 [0016] With the purging method, when the storage containers are 

supported by a certain number of second supporting units, the purge gas 
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is supplied to the storage containers from the respective second supply 

pipes in the second supply unit. In other words, in the second supply 

unit, when fewer second supporting units than the certain number are 

supporting the storage containers, no purging is performed. This 

configuration can prevent a large amount of purge gas from being 

discharged from the second supply pipe of the second supporting unit 

supporting no storage containers, which can reduce the consumption of 

purge gas. In addition, no purge nozzles in a complicated 

configuration are necessary, which enables purging with a simple 

configuration. 

Advantageous Effects of Invention 

[0017] According to the present invention, more efficient purging can 

be achieved. 

Brief Description of Drawings 

[0018] [FIG. 1] FIG. 1 is a drawing illustrating a purge stocker 

according to an embodiment. 

[FIG. 2] FIG. 2 is a drawing illustrating the configuration of a 

purge system. 

[FIG. 3] FIG. 3 is a drawing illustrating the configuration of the 

purge stocker. 

[FIG. 4] FIG. 4 is an illustrative drawing for a method for 

supplying purge gas. 

[FIG. 5] FIG. 5 is an illustrative drawing for an operation of 

purging in the purge stocker. 

[FIG. 6] FIG. 6 is a drawing illustrating a timing for transferring 

a storage container from a first supply system to a second supply 
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system. 

[FIG. 7] FIG 7 is an illustrative drawing for an operation of 

purging in the purge stocker. 

[FIG. 8] FIG 8 is an illustrative drawing for an operation of 

5 purging in the purge stocker. 

[FIG. 9] FIG. 9 is an illustrative drawing for an operation of 

purging in the purge stocker. 

[FIG. 10] FIG. 10 is an illustrative drawing for an operation of 

purging in the purge stocker. 

10 Description of Embodiments 

[0019] A preferred embodiment of the present invention will be 

described below with reference to the drawings. In the description of 

the drawings, like numerals indicate like or corresponding components, 

and overlapping description will be omitted. 

15 [0020] A purge stocker 1 illustrated in FIG. 1 purges the inside of a 

storage container F, examples of which include a front opening unified 

pod (FOUP) storing a product such as a semiconductor wafer and a 

glass substrate, with purge gas (for example, nitrogen gas) while serving 

as a stocker storing a plurality of storage containers F. Purging is 

20 processing for keeping the FOUP storing a product clean by ejecting the 

purge gas inside the FOUP. The purge stocker 1 is installed, for 

example, in a clean room (not illustrated). 

[0021] As illustrated in FIGs. 1 to 3, the purge stocker 1 includes a 

partition 3, racks 5, a crane (a transferring device) 7, an OHT port 11, a 

25 manual port 13, purge systems 15, and a control unit 17. 

[0022] The partition 3 is a covering plate of the purge stocker 1 and 
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forms a storage area storing the storage containers F inside the partition 

3. The racks 5 are parts for retaining the storage containers F, and one 

or two rows (two rows in this example) of racks 5 are usually provided 

in the storage area. The racks 5 extend in a certain direction X and are 

5 disposed substantially parallel with each other such that adjacent two 

racks 5, 5 are opposite to each other. Each rack 5 has a plurality of 

storage shelves 5 A, which keep storage containers F in a manner having 

the storage containers F placed (supported) thereon, along the certain 

direction X and the vertical direction Z. 

10 [0023] The crane 7 is a mechanism for loading and unloading storage 

containers F into/from the storage shelves 5 A and transferring the 

storage containers F between the storage shelves 5A. The crane 7 is 

disposed in a region between the racks 5, 5 opposite to each other. The 

crane 7 runs on a transport rail (not illustrated) set on the floor surface 

15 along the certain direction X of the rack 5, thereby moving in the certain 

direction X along the rack 5. A stage 7A of the crane 7 is movable 

upward and downward along a guide rail 7B such that storage 

containers F are loaded onto and unloaded from a plurality of storage 

shelves 5A aligned in the vertical direction. Operations of the crane 7 

20 are controlled by the control unit 17. 

[0024] The storage container F is loaded into and unloaded from the 

purge stocker 1 through an overhead hoist transfer (OHT) port 11 and a 

manual port 13. The OHT port 11 delivers the storage container F 

between the purge stocker 1 and a ceiling vehicle 14 (OHT) running on 

25 a transport rail R set on the ceiling and has a conveyor 11A for 

conveying the storage container F. The manual port 13 delivers the 
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storage container F between the operator and the purge stocker 1 and 

has a conveyor 13A for conveying the storage container F. Operations 

of the conveyor 11A of the OHT port 11 and the conveyor 13 A of the 

manual port 13 are controlled by the control unit 17. 

5 [0025] The purge system 15 includes a first supply unit 20 and a second 

supply unit 30. The purge system 15 of this embodiment has a first 

supply unit 20 and a plurality of second supply units 30. 

[0026] The first supply unit 20 has N first purge apparatuses 21. N is 

an integer equal to or larger than 2. The first purge apparatus 21 

10 includes a placing unit (a first supporting unit) 22 having the storage 

container F placed thereon, a supply pipe (a first supply pipe) 23 for 

supplying the purge gas to the storage container F placed on the placing 

unit 22, a mas flow controller (MFC, a first flow rate adjusting unit) 24 

for adjusting the flow rate of the purge gas in the supply pipe 23. 

15 [0027] The placing unit 22 is disposed on the storage shelf 5A. The 

placing unit 22 has a sensing unit 25 (see FIG. 3) sensing that the 

storage container F is placed on the placing unit 22. Examples of the 

sensing unit 25 include an optical sensor sensing the presence of the 

storage container F. Upon sensing the presence of the storage 

20 container F, the sensing unit 25 outputs a sensing signal informing that 

the storage container F has been placed on the placing unit 22 to the 

control unit 17. The placing unit 22 has a purge nozzle (not illustrated) 

at a position corresponding to a purge gas introducing unit (not 

illustrated) provided to the storage container F in the state that the 

25 storage container F is placed on the placing unit 22. When the storage 

container F is placed on the placing unit 22, the purge nozzle and the 
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purge gas introducing unit are aligned with each other. With this 

process, the purge gas is ready to be supplied. 

[0028] The supply pipe 23 is connected to a main pipe 26. 

Specifically, the supply pipe 23 has an end connected to the purge 

nozzle and the other end connected to the main pipe 26. The main 

pipe 26 is connected to a purge gas source 40. The main pipe 26 is 

supplied with the purge gas from the purge gas source 40. The purge 

gas source 40 is a tank for storing the purge gas. 

[0029] The supply pipe 23 has a particle filter 27. The particle filter 

27 is a filter capable of collecting dust (particles). 

[0030] The MFC 24 is an apparatus for measuring the mass flow rate of 

the purge gas traveling through the supply pipe 23 and controlling the 

flow rate. The flow rate control by the MFC 24 is controlled by the 

control unit 17. Specifically, the MFC 24 receives a signal output from 

the control unit 17 and controls the flow rate of the purge gas in the 

supply pipe 23 in response to the signal. 

[0031] The second supply unit 30 includes M second purge apparatuses 

31. M is a positive integer equal to or smaller than N. The second 

purge apparatus 31 includes a placing unit (a second supporting unit) 32 

having the storage container F placed thereon and a supply pipe (a 

second supply pipe) 34 supplying the purge gas to the storage container 

F placed on the placing unit 32. 

[0032] The placing unit 32 is disposed on the storage shelf 5A. The 

placing unit 32 is provided with a sensing unit 33 (see FIG. 3) sensing 

that the storage container F is placed on the placing unit 32. Examples 

of the sensing unit 33 include an optical sensor sensing the presence of 
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the storage container F. Upon sensing the presence of the storage 

container F, the sensing unit 33 outputs a sensing signal informing that 

the storage container F has been placed on the placing unit 32 to the 

control unit 17. The placing unit 32 has a purge nozzle (not illustrated) 

at a position corresponding to the purge gas introducing unit provided to 

the storage container F in the state that the storage container F is placed 

on the placing unit 32. When the storage container F is placed on the 

placing unit 32, the purge nozzle and the purge gas introducing unit are 

aligned with each other. With this process, the purge gas is ready to be 

supplied. 

[0033] The supply pipe 34 has a particle filter 35 and an orifice 36. 

The orifice 36 adjusts the flow rate of the purge gas supplied from the 

supply pipe 34 in such a manner that a plurality of supply pipes 34 have 

the same flow rate. The supply pipes 34 are connected to a main pipe 

37. Specifically, the supply pipe 34 has an end connected to the purge 

nozzle and the other end connected to the main pipe 37. 'The main 

pipe 37 is connected to the purge gas source 40. The main pipe 37 is 

supplied with the purge gas from the purge gas source 40. 

[0034] The main pipe 37 has an MFC (a second flow rate adjusting 

unit) 38 adjusting the flow rate of the purge gas in the main pipe 37. 

Specifically, the MFC 38 is disposed, on the main pipe 37, upstream of 

the points where the supply pipes 34 are connected to the main pipe 37. 

The MFC 38 is an apparatus for measuring the mass flow rate of the 

purge gas traveling through the main pipe 37 and controlling the flow 

rate. The flow rate control by the MFC 38 is controlled by the control 

unit 17. Specifically, the MFC 38 receives a signal output from the 
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control unit 17 and controls the flow rate of the purge gas in the main 

pipe 37 in response to the signal. 

[0035] The control unit 17 intensively controls operations of the purge 

stocker 1. The control unit 17 is an electronic control unit configured 

5 with a central processing unit (CPU), a read only memory (ROM), a 

random access memory (RAM), and others. 

[0036] The control unit 17 controls operations of the crane 7. The 

control unit 17 controls the crane 7 based on the move-in and move-out 

information of the storage container F (information instructing loading 

10 and unloading of the storage container F) transmitted from an upper 

controller (not illustrated). The control unit 17 further controls the 

crane 7 to transfer the storage container F between the first supply unit 

20 and the second supply unit 30 based on the status of purging 

performed on the storage container F in the first supply unit 20 and the 

15 second supply unit 30. The control unit 17 outputs a delivery signal 

instructing an operation of the crane 7 to the crane 7. 

[0037] The control unit 17 controls operations of the MFC 24. For 

supplying the purge gas at a target supply flow rate to the storage 

container F placed on the placing unit 22, the control unit 17 controls 

20 the MFC 24 and adjusts the flow rate of the purge gas in the supply pipe 

23 to the target supply flow rate. The control unit 17 controls the MFC 

24 to gradually (continuously) increase the flow rate of the purge gas in 

the supply pipe 23 until the target supply flow rate is obtained. More 

specifically, as illustrated in FIG. 7, the control unit 17 controls the MLFC 

25 24 to continuously increase the flow rate of the purge gas from a time tO 

for starting supplying the purge gas until a time tl when a first target 
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supply flow rate TF1 is obtained. The control unit 17 controls the 

MFC 24 to maintain the first target supply flow rate TF1 from the time 

tl until a time t2. 

[0038] When the time of purging passes the time t2, the control unit 17 

5 controls the MFC 24 to gradually decrease the flow rate of the purge gas 

until a second target supply flow rate TF2 is obtained. Specifically, the 

control unit 17 controls the MFC 24 to continuously decrease the flow 

rate of the purge gas from the time t2 until a time t3 when the second 

target supply flow rate TF2 is obtained. The second target supply flow 

10 rate TF2 is smaller than the first target supply flow rate TF1, for 

example, about one fifth of the first target supply flow rate TF1. In the 

following description, purging at the first target supply flow rate TF1 is 

referred to as initial purging, whereas purging at the second target 

supply flow rate TF2 is referred to as maintained purging. The first 

15 target supply flow rate TF1 and the second target supply flow rate TF2 

may be set as appropriate. The times tl, t2, and t3 may be set as 

appropriate based on the first target supply flow rate TF1 and the second 

target supply flow rate TF2. 

[0039] The control unit 17 controls operations of the MFC 38. For 

20 supplying the purge gas at the first target supply flow rate TF1 or the 

second target supply flow rate TF2 to the storage container F placed on 

the placing unit 32, the control unit 17 controls the MFC 38 and adjusts 

the flow rate of the purge gas in the main pipe 37 (the supply pipes 34) 

to the first target supply flow rate TF1 or the second target supply flow 

25 rate TF2. The control unit 17 may control the MFC 38 to gradually 

increase or decrease the flow rate of the purge gas. 
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[0040] Operations of purging (purging method) in the purge stocker 1 

will now be described with reference to FIGs. 5 to 9. .In the following 

description, a first supply unit 20 includes five first purge apparatuses 

including 21 A, 2IB, 21C, 2ID, and 2IE. Four second supply units 30 

each have three second purge apparatuses 31. 

[0041] When the storage container F is loaded into the purge stocker 1 

through, for example, the OHT port 11, the control unit 17 outputs, to 

the crane 7, a delivery signal instructing to deliver the storage container 

F to the first supply unit 20. As illustrated in FIG. 5, the crane 7 

delivers the storage containers F to the first purge apparatuses 21A to 

2 IE of the first supply unit 20 in response to the delivery signal. The 

control unit 17 controls the crane 7 to deliver the storage containers F in 

the order of the first purge apparatus 21 A, the first purge apparatus 2 IB, 

the first purge apparatus 21C, the first purge apparatus 2ID, and the first 

purge apparatus 2IE, in other words, in the order from the first purge 

apparatus 21A illustrated in the leftmost toward the right side in FIG. 5. 

[0042] When the first purge apparatuses 21A to 2IE have the storage 

containers F placed on the respective placing units 22, each of the 

sensing units 25 provided to the placing units 22 outputs a sensing 

signal informing that the storage container F has been placed on the 

placing unit 22 to the control unit 17. Upon receipt of the sensing 

signals, the control unit 17 outputs a signal instructing to start purging to 

the MFC 24. Upon receipt of the signal, the MDFC 24 has the supply 

pipe 23 start supplying the purge gas to the storage container F. In this 

case, purging (initial purging) starts in the order that the storage 

containers F have been placed on the respective placing units 22, in 
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other words, in the order from the first purge apparatus 21 A. 

[0043] As illustrated in FIG. 6, the storage containers F are placed on 

the placing units 22 of the first purge apparatuses 21A to 2IE in 

respective timings (timings to be delivered) different from one another, 

5 which accordingly makes the timings for starting purging different from 

one another. The control unit 17 monitors (obtains) the status of 

purging performed in the storage containers F in the first purge 

apparatuses 21A to 2IE. Specifically, the control unit 17 measures the 

time having passed since the start of purging in each of the first purge 

10 apparatuses 21A to 2IE. In other words, the control unit 17 monitors 

the status of purging in each of the first purge apparatuses 21A to 2IE 

based on the time having passed since placement of the storage 

container F on the placing unit 22. 

[0044] As illustrated in FIG. 7, when the number of storage containers F 

15 having undergone initial purging in the first supply unit 20 reaches a 

certain number, which is M (in this case, three) as the number of second 

purge apparatuses 31 provided in a second supply unit 30, the control 

unit 17 has the storage containers F transferred to the second purge 

apparatuses 31 of the second supply unit 30. Specifically, the control 

20 unit 17 outputs a delivery signal to the crane 7 when purging in the first 

purge apparatus 21C turns to maintained purging as illustrated in FIG. 6 

(which means that a time t indicated in FIG. 6 passes the time t3 in FIG. 

4). The control unit 17 further controls the MFCs 24 and have the 

supply pipes 23 of the first purge apparatuses 21A to 21C, from which 

25 the storage containers F have been delivered, stop supplying purge gas. 

[0045] When the storage containers F are placed on the placing units 32 
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of the second purge apparatuses 31, each of the sensing units 33 

provided to the placing units 32 outputs a sensing signal informing that 

the storage container F has been placed on the placing unit 32 to the 

control unit 17. When the control unit 17 confirms that the storage 

5 containers F have been delivered to the second supply unit 30 and 

placed on the placing units 32 of all (the certain number) of the second 

purge apparatuses 31 based on the sensing signals, the control unit 17 

outputs a signal to the MFC 38 and has the supply pipes 34 start 

supplying purge gas to the storage containers F. In other words, when 

10 the control unit 17 receives sensing signals from the sensing units 33 of 

all of the second purge apparatuses 31 in a second supply unit 30, the 

control unit 17 outputs a signal to the MFC 38 and has the supply pipes 

34 start supplying purge gas to the storage containers F. Out of 

purging, the second supply unit 30 particularly provides maintained 

15 purging. 

[0046] As illustrated in FIG 8, the control unit 17 controls the crane 7 

to unload the storage container F from the second supply unit 30 upon 

receipt of an unloading instruction to unload the storage container F 

from the upper controller. In the example illustrated in FIG. 8, one of 

20 the storage containers F is unloaded. With the unloading process, all 

the second purge apparatuses 31 in a second supply unit 30 have no 

storage containers F placed on the placing units 32.. As illustrated in 

FIG 8, if the first purge apparatus 21A of the first supply unit 20 is 

performing maintained purging, the control unit 17 has the storage 

25 container F transferred from the first purge apparatus 21A to the second 

supply unit 30. With this operation, all of the second purge 
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apparatuses 31 in the second supply unit 30 have the storage containers 

F placed on the placing units 32. 

[0047] As illustrated in FIG. 9, when two storage containers F are 

unloaded from the second supply unit 30, only one of the placing units 

5 32 of the second purge apparatuses 31 has the storage container F 

placed thereon in the second supply unit 30. In this case, if the placing 

unit 22 of the first purge apparatus 2IE in the first supply unit 20 has no 

storage containers F placed thereon, the control unit 17 has the 

remaining storage container F transferred from the second purge 

10 apparatus 31 to the first purge apparatus 21E of the first supply unit 20. 

With this process, all of the second purge apparatuses 31 in the second 

supply unit 30 have no storage containers F placed on the placing units 

32. The control unit 17 controls the MFC 38 of the second supply unit 

30 to have the supply pipes 34 (the main pipe 37) stop supplying purge 

15 gas. If two or more storage containers F from among the first purge 

apparatuses 21A to 2IE in the first supply unit 20 are having maintained 

purging, the control unit 17 may have the storage containers F 

transferred from the first supply unit 20 to the second supply unit 30. 

[0048] As described above, in the purge stocker 1 of this embodiment, 

20 the second supply unit 30 has each of the supply pipes 34 supply the 

purge gas to the corresponding storage container F when all of the 

placing units 32 have the storage containers F placed thereon. In other 

words, if none of the placing units 32 have the storage containers F, the 

second supply unit 30 performs no purging. This configuration can 

25 control discharge of the purge gas and accordingly reduce the 

consumption of the purge gas. Furthermore, no purge nozzles in a 
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complicated configuration are necessary, which can make the 

configuration simple. 

[0049] In this embodiment, when the number of storage containers F 

having undergone initial purging in the first supply unit 20 reaches M, 

5 the control unit 17 controls the crane 7 to transfer the M storage 

containers F from the first supply unit 20 to the second supply unit 30. 

Upon completion of the transfer of the M storage containers F, the 

second supply unit 30 has each of the supply pipes 34 supply the purge 

gas to the corresponding storage container F. However, the storage 

10 containers F having undergone initial purging are sequentially 

transferred from the first supply unit 20 to the second supply unit 30, 

which may take some time until all of the placing units 32 of the second 

purge apparatuses 31 have the storage containers F placed thereon. In 

this case, no purge gas is supplied to the storage containers F having 

15 been earlier transferred to the second supply unit 30 until transferring 

remaining storage containers F is completed. With this configuration, 

however, the environment inside the storage container F may not be 

kept in good conditions. To overcome the problem, when the number 

of storage containers F having undergone initial purging reaches M in 

20 the first supply unit 20, these storage containers F are transferred to the 

second supply unit 30. This process can reduce the time during which 

no purge gas is supplied to the storage containers F. 

[0050] In this embodiment, the second supply unit 30 includes the main 

pipe 37 having a plurality of second supply pipes 34 connected thereto 

25 and supplying the purge gas to each of the second supply pipes 34 and 

the MFC 38 adjusting the flow rate of the purge gas in the main pipe 37. 
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This configuration allows adjustment of the flow rate of the purge gas 

supplied to the supply pipe 34. Furthermore, the main pipe 37 is 

provided with only one MFC 38. This configuration can make the 

device simple and thus can control an increase in the cost compared 

5 with the configuration providing the MFC to each of the supply pipes 

34. Furthermore, for example, when the purge stocker 1 is started after 

having a power outage and the like, initial purging may be performed on 

the storage container F in the second supply unit 30. In this case, the 

MFC 38 provided to the main pipe 37 can gradually increase the flow 

10 rate of the purge gas supplied from the supply pipe 34 to the storage 

container F. This configuration can reduce dust swirling inside the 

storage container F. 

[0051] In this embodiment, in starting supplying the purge gas to the 

storage container F, the MFC 24 increases the flow rate of the purge gas 

15 in the supply pipe 23 in a continuous or stepwise manner to obtain the 

first target supply flow rate TF1. This configuration can reduce dust 

swirling inside the storage container F. 

[0052] In this embodiment, upon control of the control unit 17, the 

crane 7 delivers the storage container F out of the second supply unit 30 

20 and transfers as many storage containers F as the delivered storage 

containers F from the first supply unit 20 to the second supply unit 30. 

With this configuration, the second supply unit 30 always includes M 

storage containers F. Consequently, the purge gas is supplied to the 

storage containers F with all of the supply pipes 34 connected with the 

25 respective storage containers F. Consequently, this configuration can 

reduce the consumption of the purge gas and accurately supply the 
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purge gas to the storage containers F. 

[0053] The present invention, however, is not limited to the 

above-described embodiment. In the above-described embodiment, 

such an exemplary configuration has been described that, when a 

5 storage container F is delivered out of a second supply unit 30, another 

storage container F is transferred from the first supply unit 20 to the 

second supply unit 30 or from the second supply unit 30 to the first 

supply unit 20. In another case, as illustrated in FIG. 10, when a 

storage container F is delivered out of the second supply unit 30, an 

10 empty storage container FD may be transferred from a shelf 50 storing 

empty storage containers FD having no products therein to the second 

supply unit 30. This configuration allows the second supply unit 30 to 

supply the purge gas with the placing unit 32 of each of the second 

purge apparatuses 31 having the storage container F or FD placed 

15 thereon. 

[0054] In the above-described embodiment, the supply pipes 34 supply 

the purge gas to the storage containers F when all of the second purge 

apparatuses 31 in the second supply unit 30 have storage containers F 

placed on the respective placing units 32. In another case, even when 

20 not all the second purge apparatuses 31 have the storage containers F 

placed on the respective placing units 32, the supply pipes 34 may 

supply the purge gas to the storage containers F as long as a certain 

number of placing units 32 have the storage containers F placed thereon. 

The certain number is, for example, 80% or more of all the placing units 

25 32. In this case, the control unit 17 controls the MFC 38 to increase 

the flow rate of the purge gas in the main pipe 37. Specifically, the 
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control unit 17 sets the flow rate of the purge gas based on the number 

of storage containers F connected with respective supply pipes 34 of the 

second purge apparatuses 31. For example, when a second supply unit 

30 is provided with three second purge apparatuses 31, the set flow rate 

5 is calculated by multiplying the target supply flow rate (for example, 10 

liters per minute) by the number of storage containers F (in this case, 

three as the number of placing units 32) connected with the respective 

supply pipes 34. If not all the supply pipes 34 are connected with the 

storage containers F, the flow rate is set with an increase from the usual 

10 set flow rate. This configuration enables the storage container F to be 

supplied with a constant amount of the purge gas even when the purge 

gas is discharged from the second supply pipe 34 connected with no 

storage containers F. 

[0055] In the embodiment, such an exemplary configuration has been 

15 described that the sensing unit 25 (the sensing unit 33) senses that the 

storage container F has been placed on the placing unit 22 (the placing 

unit 32); however, the method for finding (sensing) placement of the 

storage container F is not limited to this method. For example, the 

control unit 17 may find that the storage container F has been placed on 

20 the placing unit 22 (the placing unit 32) based on the operation 

(information on the delivery instruction) of the crane 7. 

[0056] In the embodiment, such an exemplary configuration has been 

described that has the supply pipe 34 supply the purge gas to the storage 

container F when the storage container F is placed on (supported by) the 

25 placing unit 32. In another case, the purge gas may be supplied when 

the storage container F is determined to be supported by the supporting 
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unit 32, for example, when a transfer instruction is output to the crane 7. 

[0057] In the embodiment, such an exemplary configuration has been 

described that the MFC 38 is provided to the main pipe 37 of the second 

supply unit 30; however, the MFC 38 may not be provided. The main 

5 pipe 37 may be provided with a regulator instead of the MFC 38. 

[0058] In the embodiment, such an exemplary configuration has been 

described that the orifice 36 is formed on the supply pipe 34 of the 

second purge apparatus 31; however, no orifices 36 may be formed. 

Reference Signs List 

10 [0059] 1 ... purge stocker, 7 ... crane (transferring device), 17 ... control 

unit, 20 ... first supply unit, 21 ... first purge apparatus, 22 ... placing unit 

(first supporting unit), 23 ... supply pipe (first supply pipe), 24 ... MFC 

(first flow rate adjusting unit), 30 ... second supply unit, 31 ... second 

purge apparatus, 32 ... placing unit (second supporting unit), 34 ... 

15 supply pipe (second supply pipe), 37 ... main pipe, 38 ... MFC (second 

flow rate adjusting unit), F ... storage container, FD ... empty storage 

container 

24 



FP15-0166-00 

CLAIMS 

1. A purge stocker configured to purge the inside of a storage 

container storing a product with purge gas, the purge stocker 

comprising: 

a first supply unit including N first purge apparatuses (N is an 

integer equal to or larger than 2) each having a first supporting unit 

configured to support the storage container, a first supply pipe 

configured to supply the purge gas into the storage container supported 

by the first supporting unit, and a first flow rate adjusting unit 

configured to adjust the flow rate of the purge gas in the first supply 

pipe; 

a second supply unit including M second purge apparatuses (M 

is a positive integer equal to or smaller than N) each having a second 

supporting unit configured to support the storage container and a second 

supply pipe configured to supply the purge gas into the storage 

container supported by the second supporting unit; and 

a transferring device configured to transfer the storage container 

between the first supply unit and the second supply unit, wherein, 

when the storage containers are supported by a certain number 

of second supporting units, the second supply unit supplies the storage 

containers with the purge gas through the respective second supply 

pipes. 

2. The purge stocker according to claim 1, wherein, when all of the 

second supporting units in M second purge apparatuses support the 
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respective storage containers, the second supply unit supplies the 

storage containers with the purge gas through the second supply pipes. 

3. The purge stocker according to claim 2, wherein 

5 when the number of storage containers having been supplied 

with the purge gas at a certain flow rate for a certain period reaches M 

in the first supply unit, the transferring device transfers the M storage 

containers from the first supply unit to the second supply unit, and 

when the M storage containers have been transferred, the second 

10 supply unit supplies the storage containers with the purge gas through 

the second supply pipes. 

4. The purge stocker according to any one of claims 1 to 3, 

wherein 

15 the second supply unit includes: 

a main pipe connected to the second supply pipes and 

configured to supply the purge gas to the second supply pipes; and 

a second flow rate adjusting unit configured to adjust the 

flow rate of the purge gas in the main pipe. 

5. The purge stocker according to claim 4, wherein the second flow 

rate adjusting unit adjusts the flow rate of the purge gas in the main pipe 

to a set flow rate determined based on the number of storage containers 

connected with the second supply pipes in the second supply unit. 

6. The purge stocker according to any one of claims 1 to 5, 
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wherein, when starting supplying the purge gas to the storage container, 

a first flow rate adjusting unit increases the flow rate of the purge gas in 

the first supply pipe in a continuous or stepwise manner to obtain a 

certain supply flow rate. 

7. The purge stocker according to any one of claims 1 to 6, 

wherein, when at least one of the storage containers is delivered out of 

the second supply unit, the transferring device transfers as many storage 

containers as the delivered storage containers from the first supply unit 

10 to the second supply unit. 

8. The purge stocker according to any one of claims 1 to 7, further 

comprising: 

one or more empty storage containers storing no products, 

15 wherein 

when at least one of the storage containers is delivered out of the 

second supply unit, the transferring device transfers as many empty 

storage containers as the delivered storage containers to the second 

supply unit. 

9. A purging method for a purge stocker configured to purge the 

inside of a storage container storing a product with purge gas, the purge 

stocker including: 

a first supply unit including N first purge apparatuses (N is an 

25 integer equal to or larger than 2) each having a first supporting unit 

configured to support the storage container, a first supply pipe 
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configured to supply the purge gas into the storage container supported 

by the first supporting unit, and a first flow rate adjusting unit 

configured to adjust the flow rate of the purge gas in the first supply 

pipe; 

5 a second supply unit including M second purge apparatuses (M 

is a positive integer equal to or smaller than N) each having a second 

supporting unit configured to support the storage container and a second 

supply pipe configured to supply the purge gas into the storage 

container supported by the second supporting unit; and 

10 a transferring device configured to transfer the storage container 

between the first supply unit and the second supply unit, wherein 

when the storage containers are supported by a certain number 

of second supporting units, the storage containers are supplied with the 

purge gas through the respective second supply pipes in the second 

15 supply unit. 
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