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Container Storage Facility

ITnCUNICAL FIELD]

looorl
The present invention relates to a container storage facility

comprising transporting means for transporting a container for holding at least

one substrate, and a container storage section for storing the container
transported by the transporting means.

[eacxcRouND ART]

looozl
In the container storage facilities described above, transporting means

is provided for transporting containers among a plurality of processing devices

for processing substrates which have been, for example, taken out of containers.

Container storage sections are provided, for example, to temporarily store

containers before they are transported to the processing device, or to store the

containers that have been processed by the processing device and that are

destined to be moved out of the facility. Each container storage sections is

configured to be capable of transferring (i.e. delivering and receiving) a

container to and from the transporting means.

[ooos]
In this container storage facility, a storage shelf is conventionally

provided that includes a plurality of container storage units which are each

capable of storing a container and which are arranged in the vertical direction
and the horizontal direction. There are some conventional facilities in which
this storage shelf function as a container storage section. (See for example,

Japanese Publication Of Application No. 2001'338971.) In the facility
described in this publication, the storage shelf is configured to be a stationary
type installed on the floor surface, and its transporting means is confi.gured to

transfer containers to and from the plurality of the fixed container storage

units.
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Container Storage Facility [TECHNICAL FIELD] 5[0001]         The present invention relates to a
container storage facility comprising transporting means for transporting a container for holding at least
one substrate, and a container storage section for storing the container transported by the transporting
means. 10 [BACKGROUND ART] [0002] In the container storage facilities described above,
transporting means 15 is provided for transporting containers among a plurality of processing devices
for processing substrates which have been, for example, taken out of containers. Container storage
sections are provided, for example, to temporarily store containers before they are transported to the
processing device, or to store the containers that have been processed by the processing device and
that are 20 destined to be moved out of the facility. Each container storage sections is configured to be
capable of transferring (i.e. delivering and receiving) a container to and from the transporting means
[0003] 25In this container storage facility, a storage shelf is conventionally provided that includes a
plurality of container storage units which are each capable of storing a container and which are
arranged in the vertical direction and the horizontal direction. There are some conventional facilities in
which this storage shelf function as a container storage section. (See for example, 30 Japanese
Publication Of Application No. 2001-338971.) In the facility described in this publication, the storage
shelf is configured to be a stationary type installed on the floor surface, and its transporting means is
configured to transfer containers to and from the plurality of the fixed container storage units. 35 [0004]
And there is also another type of container storage facility in which a plurality of container storage
sections are arranged along the travel path of the transporting means. (See, for example, Japanese
Publication Of Application No.2009-253162.) In the facility described in this publication, each container
5 storage section includes a fixed frame immovably or fixedly provided and a container support
provided for movement with respect to the fixed frame between a storage position for storing a
container and a transfer position for transferring a container to and from the transporting means. When
transferring a container between the transporting means and the container 
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And there is also another type of container storage facility in which a
plurality of container storage sections are arranged along the travel path of the

transporting means. (See, for example, Japanese Publication Of Application
No.2009-253162.) In the facility described in this publication, each container

storage section includes a frxed frame immovably or fixedly provided and a
container support provided for movement with respect to the fixed frame

between a storage position for storing a container and a transfer position for

transferring a container to and from the transporting means. When

transferring a container between the transporting means and the container

storage section, the container support located in the storage position is moved

from the storage position to the transfer position. The transporting means then

transfers the container to or from the container support located in the transfer
position. When the transfer is completed, the container support is returned

from the transfer position to the storage position.

[SUMMARY OF THE INVENTION]
lProblems To Be Solved By The Invention]

looo¡I
As described above, as the container storage section, there is the

container storage section of a fixed type disclosed in Japanese Publication Of
Application No. No. 2001-338971 as well as the container storage section which

can be moved between the storage position and transfer position as disclosed in
Japanese Publication Of Application No. 2009-253162. In a conventional

container storage facility, both the container storage section of the fixed type

and the container storage section which can be moved between the storage

position and the transfer position are provided as its container storage sections.

The transporting means can move to and from the container storage section of
the fixed type and is configured to transfer a container to and from the

container storage section of the fixed type. The transporting means can also

move to and from the container storage section which can be moved between

the storage position and the transfer position and is confi.gured to transfer a

container to or from the container storage section that had been moved from

the storage position to the transfer position.

loooal
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10 storage section, the container support located in the storage position is moved from the storage
position to the transfer position. The transporting means then transfers the container to or from the
container support located in the transfer position. When the transfer is completed, the container
support is returned from the transfer position to the storage position. 15 [SUMMARY OF THE
INVENTION] [Problems To Be Solved By The Invention] [0005] 20As described above, as the
container storage section, there is the container storage section of a fixed type disclosed in Japanese
Publication Of Application No. No. 2001-338971 as well as the container storage section which can be
moved between the storage position and transfer position as disclosed in Japanese Publication Of
Application No. 2009-253162. In a conventional 25 container storage facility, both the container
storage section of the fixed type and the container storage section which can be moved between the
storage position and the transfer position are provided as its container storage sections. The
transporting means can move to and from the container storage section of the fixed type and is
configured to transfer a container to and from the 30 container storage section of the fixed type. The
transporting means can also move to and from the container storage section which can be moved
between the storage position and the transfer position and is configured to transfer a container to or
from the container storage section that had been moved from the storage position to the transfer
position. 35 [0006]            The space within the container is filled with inert gas, such as nitrogen or
argon, or with CDA (Clean Dry Air) in order to prevent an oxide film due to oxygen in the air from
forming on the surfaces of the substrates (for example, semiconductor wafer) in the container. To this
end, in the facility 5 discussed in the Japanese Publication Of Application No. 2001-338971, gas
supply means is provided for supplying inert gas to the container stored in a container storage section
of the fixed type. A supply port for supplying the nitrogen gas to the interior of the container and an
exhaust port for releasing the air containing oxygen from the interior of the container are provided to
the 10 container. The gas supply means supplies the inert gas through the supply port of the container
stored in the storage shelf, replaces the internal air, and fills the container with the inert gas. [00071
15Thus, the container storage section has been contemplated as a 
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The space within the container is filled with inert gas, such as

nitrogen or argon, or with CDA (Clean Dry Air) in order to prevent an oxide

fi.lm due to oxygen in the air from forming on the surfaces of the substrates (for

example, semiconductor wafer) in the container. To this end, in the facility
discussed in the Japanese Publication Of Application No. 2001'338971, gas

supply means is provided for supplying inert gas to the container stored in a
container storage section of the fixed type. A supply port for supplying the

nitrogen gas to the interior of the container and an exhaust port r'or rel,:a; ' 
.rg

the air containing oxygen from the interior of the container are provided to the

container. The gas supply means supplies the inert gas through the supply port

of the container stored in the storage shelf, replaces the internal air, and fills
the container with the inert gas.

looozl
Thus, the container storage section has been contemplated as a

location at which inert gas is supplied to the container. However, while gas

supply means is provided to the container storage section of the fi.xed type as

described in Japanese Publication Of Application No. 2001'338971, no gas

supply means is provided to the container storage section which can be moved

between the storage position and the transfer position as described in
Japanese Publication Of Application No. 2009-253162, making it impossible to

fill the container with inert gas at such storage section. Thus, the container

that needs to be filled with inert gas is conventionally transported by the

transporting means, not to the container storage section which can be moved

between the storage position and the transfer position, but to the container

storage section of the fixed type which can supply inert gas to the container to

fiII the space within the container with inert gas.

[ooos]
However, since it is necessary to secure installation space on the floor

surface for other devices such as the processing devices that actually
contribute directly to production of the substrates, it is diffrcult to install a
plurality of storage shelves close to the processing devices. Therefore, in a

facility where the container storage sections of the fixed type are the only

locations at which inert gas is supplied to the containers, the distance, which
the transporting means has to cover to transport the containers to container
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location at which inert gas is supplied to the container. However, while gas supply means is provided
to the container storage section of the fixed type as described in Japanese Publication Of Application
No. 2001-338971, no gas supply means is provided to the container storage section which can be
moved 20 between the storage position and the transfer position as described in Japanese Publication
Of Application No. 2009-253162, making it impossible to fill the container with inert gas at such
storage section. Thus, the container that needs to be filled with inert gas is conventionally transported
by the transporting means, not to the container storage section which can be moved 25 between the
storage position and the transfer position, but to the container storage section of the fixed type which
can supply inert gas to the container to fill the space within the container with inert gas. [0008]
30However, since it is necessary to secure installation space on the floor surface for other devices
such as the processing devices that actually contribute directly to production of the substrates, it is
difficult to install a plurality of storage shelves close to the processing devices. Therefore, in a facility
where the container storage sections of the fixed type are the only 35 locations at which inert gas is
supplied to the containers, the distance, which the transporting means has to cover to transport the
containers to container storage sections for storing the containers after being processed by processing
devices, becomes long, using up transporting capacity of the transporting means, which leads to a
problem of not using the transporting capacity of the transporting means effectively. 5 [00091
And, the container storage section which can be moved between the storage position and the transfer
position requires a smaller installation space compared with the container storage section of the fixed
type, and can be 10 installed in the ceiling where comparatively large space is available. Accordingly,
it is also contemplated to provide facilities recently in which a large number of container storage
sections which can be moved between the storage position and the transfer position are installed in
lieu of the container storage section of the fixed type, or without any container storage section of the
15 fixed type. In such facility, since there would be a smaller number of the container storage sections
of the fixed type which can supply inert gas to the containers, it is desirable to have the container
storage sections which can be moved between the storage position and the transfer position and that
can supply inert gas to the containers. 20 
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storage sections for storing the containers afber being processed by processing

devices, becomes long, using up transporting capacity of the transporting
means, which leads to a problem of not using the transporting capacity of the

transporting means effectively.

looogl
And, the container storage section which can be moved between the

storage position and the transfer position requires a smaller installation space

compared with the container storage section of the fixed type, and can be

installed in the ceiling where comparatively large space is available.

Accordingly, it is also contemplated to provide facilities recently in which a

Iarge number of container storage sections which can be moved between the

storage position and the transfer position are installed in lieu of the container

storage section of the fixed type, or without any container storage section of the

fixed type. In such facility, since there would be a smaller number of the

container storage sections of the fixed type which can supply inert gas to the

containers, it is desirable to have the container storage sections which can be

moved between the storage position and the transfer position and that can

supply inert gas to the containers.

loorol
To this end, it would be possible to supply inert gas to the container by

providing the container storage section which can be moved between the

storage position and the transfer position with a gas supply line that can be

extended and retracted with the movement of the container support when it is
moved between the transfer position and the storage position. However, in this
case, since the gas supply line would be extended and retracted every time the

container support is moved between the transfer position and the storage

position, the gas supply line would deteriorate prematurely. And, when the gas

supply line is extended and retracted, dust is generated, which is not desirable

in ensuring high quality of the substrates.

loonl
The present invention was made in light of the present state of the art

described above. And its object is to provide a container storage facility in
which inert gas can be supplied to a container in a container storage section
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To this end, it would be possible to supply inert gas to the container by providing the container storage
section which can be moved between the storage position and the transfer position with a gas supply
line that can be 25 extended and retracted with the movement of the container support when it is
moved between the transfer position and the storage position. However, in this case, since the gas
supply line would be extended and retracted every time the container support is moved between the
transfer position and the storage position, the gas supply line would deteriorate prematurely. And,
when the gas 30 supply line is extended and retracted, dust is generated, which is not desirable in
ensuring high quality of the substrates. [oon] The present invention was made in light of the present
state of the art 35 described above And its object is to provide a container storage facility in which inert
gas can be supplied to a container in a container storage section  which can be moved between the
storage position and the transfer position while preventing deterioration of the gas supply line and
generation of dust to the extent possible. 5 [Means for Solving the Problems] [0012]         In order to
achieve this object, the container storage facility in accordance with the present invention comprises
transporting means for 10 transporting a container for holding at least one substrate, and a container
storage section for storing the container transported by the transporting means The container storage
section includes a fixed frame member fixedly provided and a container support provided to be
movable with respect to the fixed frame member between a storage position for storing the container
and a 15 transfer position for transferring the container to or from the transporting means. Gas supply
means for supplying inert gas, through a gas supply line, to the container supported by the container
support located at the storage position is provided, wherein the gas supply line includes a fixed side
portion provided to the fixed frame member and a moving side portion provided to the 20 container
support so as to be movable in unison with the container support. There is provided a connecting
member for connecting the fixed side portion and the moving side portion to each other as the
container support is moved from the transfer position to the storage position, and for releasing the
connection between the fixed side portion and the moving side portion to allow 25 the moving side
portion to move away from the fixed side portion as the container support is moved from the storage
position to the transfer position. [0013] With this configuration, a container can be transferred to or
from the 
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which can be moved between the storage position and the transfer position

while preventing deterioration of the gas supply line and generation of dust to

the extent possible.

lMeans for Solving the Problems]

loorzl
In order to achieve this object, the container storage facility in

accordance with the present invention comprises transporting means for

transporting a container for holding at least one substrate, and a container

storage section for storing the container transported by the transporting
means. The container storage section includes a fixed frame member fixedly
provided and a container support provided to be movable with respect to the

frxed frame member between a storage position for storing the container and a

transfer position for transferring the container to or from the transporting
means. Gas supply means for supplying inert gas, through a gas supply line, to

the container supported by the container support located at the storage

position is provided, wherein the gas supply line includes a fixed side portion

provided to the fixed frame member and a moving side portion provided to the

container support so as to be movable in unison with the container support.

There is provided a connecting member for connecting the fi.xed side portion

and the moving side portion to each other as the container support is moved

from the transfer position to the storage position, and for releasing the

connection between the fixed side portion and the moving side portion to allow

the moving side portion to move a\ñray from the fixed side portion as the

container support is moved from the storage position to the transfer position.

loorsl
With this configuration, a container can be transferred to or from the

article transport means when the container support is located at the transfer
position, and can be stored when the container support is located in the storage

position. And, the container transported by the transporting means can be

stored in the container storage section. Therefore, the container transportedby
the transporting means can be stored in the container storage section. And

since the gas supply means for supplying inert gases through the gas supply

line to the container supported by the container support located in the storage
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30 article transport means when the container support is located at the transfer position, and can be
stored when the container support is located in the storage position. And, the container transported by
the transporting means can be stored in the container storage section. Therefore, the container
transported by the transporting means can be stored in the container storage section. And 35 since the
gas supply means for supplying inert gases through the gas supply line to the container supported by
the container support located in the storage  position is provided, inert gases can be supplied to the
container when the container is stored in the container storage section. [00141 5And since the gas
supply line includes a fixed side portion provided to the fixed frame member and a moving side portion
provided to the container support so as to be movable in unison with the container support, and since
the connecting member connects the fixed side portion and the moving side portion to each other as
the container support is moved from the transfer position to 10 the storage position, and releases the
connection between the fixed side portion and the moving side portion to allow the moving side portion
to move away from the fixed side portion as the container support is moved from the storage position
to the transfer position, the shape of the fixed side portion and the shape of the moving side portion
can be maintained even if the container 15 support is moved between the transfer position and the
storage position. Accordingly, since the gas supply line is not deformed to as great an extent as the
moving distance of the container support, the gas supply line would not be deteriorated by deformation
even if the container support is moved repeatedly. Therefore, generation of dusts due to deterioration
of the gas supply line can be 20 prevented to the extent possible. [00151         Thus, with the
configuration described above, a container storage facility is provided in which inert gas can be
supplied to a container in a 25 container storage section that can be moved between the storage
position and the transfer position while preventing deterioration of the gas supply line and generation
of dust to the extent possible. 
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position is provided, inert gases can be supplied to the container when the

container is stored in the container storage section.

loor¿l
And since the gas supply line includes a fixed side portion provided to

the frxed frame member and a moving side portion provided to the container

support so as to be movable in unison with the container support, and since the

connecting member connects the fixed side portion and the moving side portion

to each other as the container support is moved from the transfer position to

the storage position, and releases the connection between the fixed side portion

and the moving side portion to allow the moving side portion to move away

from the fixed side portion as the container support is moved from the storage

position to the transfer position, the shape of the fixed side portion and the

shape of the moving side portion can be maintained even if the container

support is moved between the transfer position and the storage position.

Accordingly, since the gas supply line is not deformed to as great an extent as

the moving distance of the container support, the gas supply line would not be

deteriorated by deformation even if the container support is moved repeatedly.

Therefore, generation of dusts due to deterioration of the gas supply line can be

prevented to the extent possible.

loorsl
Thus, with the confi.guration described above, a container storage

facility is provided in which inert gas can be supplied to a container in a

container storage section that can be moved between the storage position and

the transfer position while preventing deterioration of the gas supply line and

generation of dust to the extent possible.

looral
In the embodiment of the container storage facility in accordance with

the present invention, the container support preferably includes a storage

position detection means for detecting that the container support is located at

the storage position, and support state detection means for detecting that the

container is supported by the container support. In addition, inert gas supply

control means is preferably provided for, based on detected information from

the storage position detection means and the support state detection means,
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[00161 30In the embodiment of the container storage facility in accordance with the present invention,
the container support preferably includes a storage position detection means for detecting that the
container support is located at the storage position, and support state detection means for detecting
that the container is supported by the container support. In addition, inert gas supply 35 control means
is preferably provided for, based on detected information from the storage position detection means
and the support state detection means,  allowing the inert gas to be supplied by the gas supply line
when the container support is located in the storage position and the container is supported by the
container support, and for preventing the inert gas from being supplied by the gas supply line when the
container support is not located in the storage 5 position or when the container is not supported by the
container support. [0017]         With this configuration, the inert gas supply control means allows the
inert gas to be supplied by the gas supply line when the container support is 10 located in the storage
position and the container is supported by the container support. On the other hand, the inert gas
supply control means prevents the inert gas from being supplied by the gas supply line when the
container support is not located in the storage position or when the container is not supported by the
container support. Therefore, inert gas is supplied to the 15 container only when the container is
actually stored in the container storage section. The inert gas can be prevented from being wasted and
supplied when the container support that is not supporting a container is located at the storage
position, or when the container support supporting a container is not located in the storage position,
and the fixed side portion of the gas supply line 20 is not connected to the moving side portion. [0018]
In the embodiment of the container storage facility in accordance with 
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allowing the inert gas to be supplied by the gas supply line when the container

support is located in the storage position and the container is supported by the

container support, and for preventing the inert gas from being supplied by the

gas supply line when the container support is not located in the storage

position or when the container is not supported by the container support.

loorzl
With this confrguration, the inert gas supply control means allows the

inert gas to be supplied by the gas supply line when the container support is

located in the storage position and the container is supported by the container

support. On the other hand, the inert gas supply control means prevents the

inert gas from being supplied by the gas supply line when the container

support is not located in the storage position or when the container is not

supported by the container support. Therefore, inert gas is supplied to the

container only when the container is actually stored in the container storage

section. The inert gas can be prevented from being wasted and supplied when

the container support that is not supporting a container is located at the

storage position, or when the container support supporting a container is not

located in the storage position, and the fixed side portion of the gas supply line

is not connected to the moving side portion.

looral
In the embodiment of the container storage facility in accordance with

the present invention, the connecting member preferably includes: a movable

nozzle which is provided to one of the frxed side portion and the moving side

portion, and which is capable of being projected and retracted along a direction

in which the container support is moved between the storage position and the

transfer position wherein the movable nozzle is urged toward a projected side

by urging meansi a recessed portion which is provided to the other of the fixed

side portion and the moving side portion, and which the movable nozzle can be

inserted into or moved out of, wherein the movable nozzle is provided with an

internal flow path for communicating a fixed side gas flow path in the fixed

side portion with a moving side gas flow path in the moving side portion to

allow the inert gas to flow along the direction in which the container support is

moved when the movable nozzle is inserted into the recessed portioni and a

sealing member for sealing any gap between the recessed portion and the
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the present invention, the connecting member preferably includes: a movable 25 nozzle which is
provided to one of the fixed side portion and the moving side portion, and which is capable of being
projected and retracted along a direction in which the container support is moved between the storage
position and the transfer position wherein the movable nozzle is urged toward a projected side by
urging means: a recessed portion which is provided to the other of the fixed 30 side portion and the
moving side portion, and which the movable nozzle can be inserted into or moved out of, wherein the
movable nozzle is provided with an internal flow path for communicating a fixed side gas flow path in
the fixed side portion with a moving side gas flow path in the moving side portion to allow the inert gas
to flow along the direction in which the container support is 35 moved when the movable nozzle is
inserted into the recessed portion: and a sealing member for sealing any gap between the recessed
portion and the  movable nozzles when the movable nozzle is inserted into the recessed portion.
[0019] With this configuration, when the container support is located at the 5 storage position, the
movable nozzle of the connecting member is inserted into the recessed portion to connect the fixed
side portion and the moving side portion to each other. The movable nozzle is provided to one of the
fixed side portion and the moving side portion, and is capable of being projected and retracted along a
direction in which the container support is moved between 
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movable nozzles when the movable nozzLe is inserted into the recessed portion.

loorgl
With this confi"guration, when the container support is located at the

storage position, the movable nozzle of the connecting member is inserted into

the recessed portion to connect the fixed side portion and the moving side

portion to each other. The movable nozzle is provided to one of the fixed side

portion and the moving side portion, and is capable of being projected and

retracted along a direction in which the container support is moved between

the storage position and the transfer position, and further is urged toward a

projected side by urging means. The recessed portion is provided to the other of

the frxed side portion and the moving side portion, which is opposite from the

portion to which the movable nozzle is provided. Therefore, the movable nozzle

is securely inserted into the recessed portion with the movable nozzle being

pushed against the recessed portion by urging force toward the projected side

by the urging means. Therefore, the fi.xed side portion and moving side portion

of the gas supply line become securely connected to each other.

loozol
And since the movable nozzle is provided with an internal flow path

for communicating a frxed side gas flow path in the fixed side portion with a
moving side gas flow path in the moving side portion to allow the inert gas to

flow along the direction in which the container support is moved when the

movable nozzle is inserted into the recessed portion, the frxed side gas fl.ow

path and the moving side gas flow path come to be in communication with each

other by the internal flow path when the container support comes to be located

at the storage position, reliably forming the gas supply line to the container. In
addition, since the sealing member seals any gap between the recessed portion

and the movable nozzles when the movable nozzle is inserted into the recessed

portion, the air tightness of the flow path of the gas supply line to the container

improves.

loozrl
In the embodiment of the container storage facility in accordance with

the present invention, the internal flow path preferably comprises a straight

flow path extending through an interior of the movable nozzle in the direction
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10 the storage position and the transfer position, and further is urged toward a projected side by urging
means. The recessed portion is provided to the other of the fixed side portion and the moving side
portion, which is opposite from the portion to which the movable nozzle is provided. Therefore, the
movable nozzle is securely inserted into the recessed portion with the movable nozzle being 15
pushed against the recessed portion by urging force toward the projected side by the urging means.
Therefore, the fixed side portion and moving side portion of the gas supply line become securely
connected to each other. [0020] 20And since the movable nozzle is provided with an internal flow path
for communicating a fixed side gas flow path in the fixed side portion with a moving side gas flow path
in the moving side portion to allow the inert gas to flow along the direction in which the container
support is moved when the movable nozzle is inserted into the recessed portion, the fixed side gas
flow 25 path and the moving side gas flow path come to be in communication with each other by the
internal flow path when the container support comes to be located at the storage position, reliably
forming the gas supply line to the container. In addition, since the sealing member seals any gap
between the recessed portion and the movable nozzles when the movable nozzle is inserted into the
recessed 30 portion, the air tightness of the flow path of the gas supply line to the container improves.
[00211 In the embodiment of the container storage facility in accordance with 35 the present invention,
the internal flow path preferably comprises a straight flow path extending through an interior of the
movable nozzle in the direction  in which the container support is moved. [0022]           With this
configuration, since the flow resistance in the inert gas flow 5 path of the movable nozzle becomes
small, the inert gas can flow smoothly inside the movable nozzle. [0023] In the embodiment of the
container storage facility in accordance with 10 the present invention, the internal flow path preferably
includes a straight first flow path portion that extends from a projected side end - in the direction in
which the container support moved - of the movable nozzle to a location just before a retrieved side
end, and a second flow path portion which communicates the first flow path portion with an exterior of
the movable 
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in which the container support is moved.

loozzl
With this confi.guration, since the flow resistance in the inert gas flow

path of the movable nozzle becomes small, the inert gas can flow smoothly

inside the movable nozzle.

loozsl
In the embodiment of the container storage facility in accordance with

the present invention, the internal flow path preferably includes a straight

fi.rst flow path portion that extends from a projected side end - in the direction

in which the container support moved - of the movable nozzle to a location just

before a retrieved side end, and a second flow path portion which

communicates the first flow path portion with an exterior of the movable

nozzle in a radial direction of the movable nozzle at a location on a retrieved

side of the movable nozzle. In addition, blocking and opening means is

preferably provided for blocking the second fl.ow path portion when the

container support is located at the transfer position and for opening the second

flow path portion when the container support is located at the storage position.

[ooz+]

With this confrguration, since the blocking and opening means opens

the second flow path portion when the container support is located at the

storage position to open the second flow path portion which communicates the

fi.rst flow path portion with the exterior of the movable r:rozzle, the straight first
flow path portion that extends from a projected side end of the movable nozzle

to a location just before a retrieved side end comes to be in communication with
the exterior of the movable nozzle. This allows the inert gas to flow in the

internal flow path of the movable nozzle and to flow to the container. Since the

blocking and opening means blocks the second flow path portion when the

container support is located in the transfer position, the straight first flow path

portion that extends from a projected side end of the movable nozzle to a
location just before a retrieved side end comes to be blocked from the exterior of

the movable nozzle. Therefore, when the container support is located in the

transfer position, and thus the movable nozzle and the recessed portion are

spaced apart from each other, the first flow path portion is blocked from the
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15 nozzle in a radial direction of the movable nozzle at a location on a retrieved side of the movable
nozzle. In addition, blocking and opening means is preferably provided for blocking the second flow
path portion when the container support is located at the transfer position and for opening the second
flow path portion when the container support is located at the storage position. 20 [0024] With this
configuration, since the blocking and opening means opens the second flow path portion when the
container support is located at the storage position to open the second flow path portion which
communicates the 25 first flow path portion with the exterior of the movable nozzle, the straight first
flow path portion that extends from a projected side end of the movable nozzle to a location just before
a retrieved side end comes to be in communication with the exterior of the movable nozzle. This allows
the inert gas to flow in the internal flow path of the movable nozzle and to flow to the container. Since
the 30 blocking and opening means blocks the second flow path portion when the container support is
located in the transfer position, the straight first flow path portion that extends from a projected side
end of the movable nozzle to a location just before a retrieved side end comes to be blocked from the
exterior of the movable nozzle. Therefore, when the container support is located in the 35 transfer
position, and thus the movable nozzle and the recessed portion are spaced apart from each other, the
first flow path portion is blocked from the 
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exterior so that the ambient air can be prevented from entering the fixed side

portion from the projecting side end of the movable nozzle to the extent

possible even when the moving side portion is moved a\¡¡ay from the fixed side

portion and the connection between the fixed side portion and the moving side

portion is severed.

loozsl
In the embodiment of the container storage facility in accordance with

the present invention, the transporting means preferably comprises an article

transporting vehicle which is movable along a travel path that extends

adjacent to a container transfer location associated with the container storage

section, and which has a holding portion for holding the container. The storage

position preferably is set to be at a location away from the travel path, and the

transfer position preferably is set to be at a location closer to the travel path

than the storage position. The container storage facility further preferably

comprises! means for supporting the container support such that the position

of the container support can be changed between the storage position and the

transfer positioni and an operated member movable between a proximate

position close to the vehicle which is stopped at the container transfer location

and a spaced apart position farther away from the vehicle, wherein the

operated member is operatively connected to the means for supporting the

container support such that the container support is caused to be at the storage

position when the operated member is at the proximate position, and the

container support is caused to be at the transfer position when the operated

member is at the spaced apart position. The vehicle preferably includes

push'pull type operating means for pushing the operated member from the

proximate position to the spaced apart position by a projecting movement away

from the vehicle, and for pulling the operated member from the spaced apart

position to the proximate position by a retracting movement toward the

vehicle.

[ooza]
With this configuration, because the operated member is operatively

connected to the means for supporting the container support between the

storage position and the transfer position as the operated member is moved

between the proximate position close to the vehicle and the spaced apart

15

20

25

30

35

10

exterior so that the ambient air can be prevented from entering the fixed side portion from the
projecting side end of the movable nozzle to the extent possible even when the moving side portion is
moved away from the fixed side portion and the connection between the fixed side portion and the
moving side 5 portion is severed. [0025]         In the embodiment of the container storage facility in
accordance with the present invention, the transporting means preferably comprises an article 10
transporting vehicle which is movable along a travel path that extends adjacent to a container transfer
location associated with the container storage section, and which has a holding portion for holding the
container. The storage position preferably is set to be at a location away from the travel path, and the
transfer position preferably is set to be at a location closer to the travel path 15 than the storage
position. The container storage facility further preferably comprises: means for supporting the
container support such that the position of the container support can be changed between the storage
position and the transfer position; and an operated member movable between a proximate position
close to the vehicle which is stopped at the container transfer location 20 and a spaced apart position
farther away from the vehicle, wherein the operated member is operatively connected to the means for
supporting the container support such that the container support is caused to be at the storage
position when the operated member is at the proximate position, and the container support is caused
to be at the transfer position when the operated 25 member is at the spaced apart position. The
vehicle preferably includes push-pull type operating means for pushing the operated member from the
proximate position to the spaced apart position by a projecting movement away from the vehicle, and
for pulling the operated member from the spaced apart position to the proximate position by a
retracting movement toward the 30 vehicle. [0026] With this configuration, because the operated
member is operatively connected to the means for supporting the container support between the 35
storage position and the transfer position as the operated member is moved between the proximate
position close to the vehicle and the spaced apart  position spaced farther apart from the vehicle by
the push-pull type operating means with the vehicle that functions as article transporting means
stopped at the container transfer location, the container support is moved to the storage position when
the operated member is moved to the proximate position, and 5 the container support is moved to the
transfer position when the operated member is moved to the spaced apart position. Thus, because the
container support of the container storage section can be moved by the operating means provided to
the vehicle, the container supports of the two or more container storage sections can be moved using
the operating means of the vehicle when 
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position spaced farther apart from the vehicle by the push-pull type operating

means with the vehicle that functions as article transporting means stopped at

the container transfer location, the container support is moved to the storage

position when the operated member is moved to the proximate position, and

the container support is moved to the transfer position when the operated

member is moved to the spaced apart position. Thus, because the container

support of the container storage section can be moved by the operating means

provided to the vehicle, the container supports of the two or more container

storage sections can be moved using the operating means of the vehicle when

two or more container storage sections are provided, it is not necessary to

provide each container storage section with actuating means for moving its

container support. Therefore, cost of the facility is reduced by providing the

common actuating means for a plurality of container transporting portions to

the vehicle while simplifizing the configuration of the facility by reducing the

amount of wiring to the container storage section as much as possible.

loozzl
In the embodiment of the container storage facility in accordance with

the present invention, the travel path and the fixed frame member are

preferably provided to the ceiling, and the means for supporting the container

support is preferably configured to be a slide guiding mechanism for

suspending and supporting an upper end ofthe container support to the fixed

frame member for sliding movement. The container support is preferably

confîgured to receive and support the container and to be movable with a

central portion thereof in a right and Ieft direction as seen along a direction of

its movement being suspended and supported by the slide guiding mechanism.

The fixed frame member preferably has a dimension, in the right and left

direction as seen in the direction in which the container support is moved, that

is formed to be smaller than a dimension of the container support in the right

and Ieft direction. The operated member is preferably located on one side of the

fixed frame member in the right and Ieft direction as seen in the direction in

which the container support is moved. The connecting member of the gas

supply line is preferably located on the other side of the fixed frame member in
the right and left direction as seen in the direction in which the container

support is moved. And the moving side portion of the gas supply line is located

on the other side in the right and Ieft direction of the fixed frame member as
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10 two or more container storage sections are provided, it is not necessary to provide each container
storage section with actuating means for moving its container support. Therefore, cost of the facility is
reduced by providing the common actuating means for a plurality of container transporting portions to
the vehicle while simplifying the configuration of the facility by reducing the 15 amount of wiring to the
container storage section as much as possible. [0027] In the embodiment of the container storage
facility in accordance with the present invention, the travel path and the fixed frame member are 20
preferably provided to the ceiling, and the means for supporting the container support is preferably
configured to be a slide guiding mechanism for suspending and supporting an upper end of the
container support to the fixed frame member for sliding movement. The container support is preferably
configured to receive and support the container and to be movable with a 25 central portion thereof in
a right and left direction as seen along a direction of its movement being suspended and supported by
the slide guiding mechanism. The fixed frame member preferably has a dimension, in the right and left
direction as seen in the direction in which the container support is moved, that is formed to be smaller
than a dimension of the container support in the right 30 and left direction. The operated member is
preferably located on one side of the fixed frame member in the right and left direction as seen in the
direction in which the container support is moved. The connecting member of the gas 
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seen in the direction in which the container support is moved, such that the

moving side portion is adjacent to the container support.

loozsl
With this configuration, because an upper end of the container

support is suspended and supported to the fixed frame member for sliding

movement by the slide guiding mechanism that functions as the means for

supporting the container support, and because the container support is
movable with a central portion thereof in a right and Ieft direction as seen

along a direction of its movement being suspended and supported by the slide

guiding mechanism, the container support can be slid and moved with respect

to the fixed frame in a well balanced and stable manner. Therefore, the

container support can be accurately moved to the storage position and to the

transfer position.

loozgl
The operated member is located on one side of the fixed frame member

in the right and Ieft direction as seen in the direction in which the container

support is moved and the connecting member of the gas supply line is located

on the other side of the fixed frame member in the right and left direction as

seen in the direction in which the container support is moved. Therefore, since

the operated member and the connecting member can be separately located to

the right and Ieft of the fixed frame member, the operated member and the

connecting member can be located such that they would not interfere with each

other, by an effective use of the spaces to the right and left of the fixed frame

created by providing, closer to the ceiling, the fixed frame member whose

dimension in the right and left direction as seen in the directional in which the

container support is moved is formed to be smaller than the dimension of the

container support in the right and left direction.

loosol
Further, because the moving side portion of the gas supply line is

located on the other side in the right and left direction of the fixed frame

member as seen in the direction in which the container support is moved, such

that the moving side portion is adjacent to the container support, the moving

side portion is located on the same side as the connecting member as seen in
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supply line is preferably located on the other side of the fixed frame member in the right and left
direction as seen in the direction in which the container 35 support is moved. And the moving side
portion of the gas supply line is located on the other side in the right and left direction of the fixed
frame member as  seen in the direction in which the container support is moved, such that the moving
side portion is adjacent to the container support. [00281 5With this configuration, because an upper
end of the container support is suspended and supported to the fixed frame member for sliding
movement by the slide guiding mechanism that functions as the means for supporting the container
support, and because the container support is movable with a central portion thereof in a right and left
direction as seen 10 along a direction of its movement being suspended and supported by the slide
guiding mechanism, the container support can be slid and moved with respect to the fixed frame in a
well balanced and stable manner. Therefore, the container support can be accurately moved to the
storage position and to the transfer position. 15 [00291         The operated member is located on one
side of the fixed frame member in the right and left direction as seen in the direction in which the
container support is moved and the connecting member of the gas supply line is located 20 on the
other side of the fixed frame member in the right and left direction as seen in the direction in which the
container support is moved. Therefore, since the operated member and the connecting member can
be separately located to the right and left of the fixed frame member, the operated member and the
connecting member can be located such that they would not interfere with each 25 other, by an
effective use of the spaces to the right and left of the fixed frame created by providing, closer to the
ceiling, the fixed frame member whose dimension in the right and left direction as seen in the
directional in which the container support is moved is formed to be smaller than the dimension of the
container support in the right and left direction. 30 [00301 Further, because the moving side portion of
the gas supply line is 



the direction in which the container support is moved; thus, the entire

configuration of the connecting member and the moving side portion can made

compact.

5 lBrief Description of the DrawingsJ

loosrl
Fig. 1 is a plan view of the entire article storage facility,

Fig. 2 is a side view of an article transporting vehicle,

10 Fig. 3 is a perspective view of a container storage section,

Fig.4 is a perspective view of the container storage section,

Fig. 5 is an exploded perspective view showing the support structure of

the container support,

Fig. 6 is a side view of the container storage section when the container

15 support is located in the storage position,

Fig. 7 is a side view of the container storage section when the container

support is located in the transfer position,

Fig. 8 is a longitudinal sectional side view of a connecting member,

Fig. 9 is a block diagram showing inputs and outputs into and from the

20 relay circuit, and

Fig. 10 is a longitudinal sectional side view of a connecting member in
accordance with another embodiment.

25 IBEST MODES FOR CARRYING OUT THE INVENTION]

looszl
The preferred embodiment of a container storage facility in

accordance with the present invention is described with reference to the

30 drawings. This container storage facility is installed, for example, in a clean

room provided with down-flow type clean air ventilation means which causes

clean air to flow from a ceiling side to a lower part of the clean room.

looesl

35 As shown in Fig. 1, the container storage facility includes travel rails 2
(which corresponds to a travel patÐ is installed on a ceiling side such that the

13

located on the other side in the right and left direction of the fixed frame member as seen in the
direction in which the container support is moved, such 35 that the moving side portion is adjacent to
the container support, the moving side portion is located on the same side as the connecting member
as seen in  the direction in which the container support is moved; thus, the entire configuration of the
connecting member and the moving side portion can made compact. 5 [Brief Description of the
Drawings] [0031] Fig. 1 is a plan view of the entire article storage facility, Fig. 2 is a side view of an
article transporting vehicle, 10Fig. 3 is a perspective view of a container storage section, Fig. 4 is a
perspective view of the container storage section,        Fig. 5 is an exploded perspective view showing
the support structure of the container support,              Fig. 6 is a side view of the container storage
section when the container 15 support is located in the storage position,        Fig. 7 is a side view of
the container storage section when the container support is located in the transfer position, Fig. 8 is a
longitudinal sectional side view of a connecting member,              Fig. 9 is a block diagram showing
inputs and outputs into and from the 20 relay circuit, and        Fig. 10 is a longitudinal sectional side
view of a connecting member in accordance with another embodiment. 
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rails 2 extend by way of or adjacent to a plurality of processing devices 1, and

at least one article transport vehicle 3 (which corresponds to a vehicle) which

can travel along this travel rail 2. Thre article transport vehicle 3 is confi.gured

to transport a container W containing semiconductor substrates (an example of

substrates) among the plurality of processing devices 1. Each processing device

1 is configured to perform a predetermined process on work-in-process parts in

a manufacturing of semiconductor substrates etc.

loos¿l
As shown in Fig. 2, thle article transport vehicle 3 has a vehicle main

body portion 5, travel portions 6 for traveling on the travel ralls 2, and a grip

portion 7 (which corresponds to a holding portion) for gripping a container W

with the container W being suspended therefrom. The travel portions 6

include a front and back pair of travel portions 6 which are spaced apart in a

fore and aft direction of the article transport vehicle 3 with one travel portion 6

being located at a location corresponding to a forward end portion of the vehicle

main body portion 5 and the other travel portion 6 being located at a location

corresponding to a back end portion of the vehicle main body portion 5. Each of

the front and back pair of travel portions 6 is connected to the vehicle main

body portion 5 by a connecting shaft 8 such as to be rotatable about a vertical

axis. The grip portion 7 is vertically movable with respect to the vehicle main

body portion 5.

loossl
Each of the front and back pair of travel portions 6 includes travel

wheels 10 each of which is driven and rotated by an electric drive motor 9 and

which rolls on respective horizontally extending upper surfaces of right and left

pair of travel rails 2, and freely rotatable guiding wheels 11 each of which is in

contact with a corresponding one of vertically extending side faces - that face

each other - of the right and Ieft pair of travel rails 2. One travel wheel 10 is

provided on each side in the lateral direction (the direction into and out of Fig.

2) of the article transport vehicle 3. And two guiding wheels 11 are provided on

each side in the lateral direction such that the two guiding wheels 11 are

Iocated with one behind the other in the fore and aft direction of the article

transport vehicle 3. And the travel portions 6 are configured to travel while

guided by the travel rails 2 by the virtue of the fact that the travel wheels 10
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25 [BEST MODES FOR CARRYING OUT THE INVENTION] [0032]         The preferred embodiment of
a container storage facility in accordance with the present invention is described with reference to the
30 drawings. This container storage facility is installed, for example, in a clean room provided with
down-flow type clean air ventilation means which causes clean air to flow from a ceiling side to a lower
part of the clean room. [0033] 35As shown in Fig. 1, the container storage facility includes travel rails 2
(which corresponds to a travel path) is installed on a ceiling side such that the  rails 2 extend by way of
or adjacent to a plurality of processing devices 1, and at least one article transport vehicle 3 (which
corresponds to a vehicle) which can travel along this travel rail 2. The article transport vehicle 3 is
configured to transport a container W containing semiconductor substrates (an example of 5
substrates) among the plurality of processing devices 1. Each processing device 1 is configured to
perform a predetermined process on work-in-process parts in a manufacturing of semiconductor
substrates etc. [0034] 10As shown in Fig. 2, the article transport vehicle 3 has a vehicle main body
portion 5, travel portions 6 for traveling on the travel rails 2, and a grip portion 7 (which corresponds to
a holding portion) for gripping a container W with the container W being suspended therefrom. The
travel portions 6 include a front and back pair of travel portions 6 which are spaced apart in a 15 fore
and aft direction of the article transport vehicle 3 with one travel portion 6 being located at a location
corresponding to a forward end portion of the vehicle main body portion 5 and the other travel portion
6 being located at a location corresponding to a back end portion of the vehicle main body portion 5.
Each of the front and back pair of travel portions 6 is connected to the vehicle main 20 body portion 5
by a connecting shaft 8 such as to be rotatable about a vertical axis The grip portion 7 is vertically
movable with respect to the vehicle main body portion 5. [0035] 25Each of the front and back pair of
travel portions 6 includes travel wheels 10 each of which is driven and rotated by an electric drive
motor 9 and 
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are rotated about horizontal axes by the drive motor 9 and that the guiding

wheels 11 which can rotate about vertical axes are in contact with the pair of

travel rails 2 and are guided thereby in the horizontal direction.

loosal
Each of the front and back pair of travel portions 6 is connected to the

vehicle main body portion 5 by the connecting shaft 8 such as to be rotatable

about a vertical axis. Each connecting shaft I is located centrally of the gap

between the right and left pair of travel rails 2 in the lateral direction of the

article transport vehicle 3 and connects a central part of the travel portion 6

with a central part of the vehicle main body portion 5 with respect to the

lateral direction of the article transport vehicle 3.

looszl
A power receiving portion 13 which is rectangular in plan view is

located between the front and back pair of connecting shafts 8 in the fore and

aft direction of the article transport vehicle 3. While illustration is omitted, the

power receiving portion 13 is located in a central portion of the vehicle main

body portion 5 with respect to the lateral direction of the article transport

vehicle 3. And the cross section of the power receiving portion 13 as seen along

the fore and aft direction of the article transport vehicle 3 has a shape having

two horizontally extending straight portions that are spaced apart in the

vertical direction as well as a vertically extending portion that connects each

central part of these two horizontal portions together. And magnetic field is

generated by running alternating current through a pair of electricity supply

Iines 12 provided along the pair of travel rails 2. The arrangement is

confi.gured to achieve contactless power supply with the power receiving

portion 13 generating driving electric power from this magnetic field. Thus,

with the driving electric power supplied from the electricity supply lines 12 to

the power receiving portion 13 without contact, the article transport vehicle 3

allows, among other things, the travel portions 6 to travel and the grip portion

7 to be moved vertically using this driving electric power.

loogal
The vehicle main body portion 5 includes a frame member 21 having a

downwardly opening bracket shape with a horizontal portion extending in the

15

20

25

30

35

15

which rolls on respective horizontally extending upper surfaces of right and left pair of travel rails 2,
and freely rotatable guiding wheels 11 each of which is in contact with a corresponding one of
vertically extending side faces - that face 30 each other - of the right and left pair of travel rails 2. One
travel wheel 10 is provided on each side in the lateral direction (the direction into and out of Fig. 2) of
the article transport vehicle 3. And two guiding wheels 11 are provided on each side in the lateral
direction such that the two guiding wheels 11 are located with one behind the other in the fore and aft
direction of the article 35 transport vehicle 3. And the travel portions 6 are configured to travel while
guided by the travel rails 2 by the virtue of the fact that the travel wheels 10 are rotated about
horizontal axes by the drive motor 9 and that the guiding wheels 11 which can rotate about vertical
axes are in contact with the pair of travel rails 2 and are guided thereby in the horizontal direction.
5[00361         Each of the front and back pair of travel portions 6 is connected to the vehicle main body
portion 5 by the connecting shaft 8 such as to be rotatable about a vertical axis. Each connecting shaft
8 is located centrally of the gap between the right and left pair of travel rails 2 in the lateral direction of
the 10 article transport vehicle 3 and connects a central part of the travel portion 6 with a central part
of the vehicle main body portion 5 with respect to the lateral direction of the article transport vehicle 3.
[00371 15A power receiving portion 13 which is rectangular in plan view is located between the front
and back pair of connecting shafts 8 in the fore and aft direction of the article transport vehicle 3. While
illustration is omitted, the power receiving portion 13 is located in a central portion of the vehicle main
body portion 5 with respect to the lateral direction of the article transport 20 vehicle 3. And the cross
section of the power receiving portion 13 as seen along the fore and aft direction of the article
transport vehicle 3 has a shape having two horizontally extending straight portions that are spaced
apart in the vertical direction as well as a vertically extending portion that connects each central part of
these two horizontal portions together. And magnetic field is 
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fore and aft direction of the article transport vehicle 3 and with vertical

portions extending downwardly from a front end portion and from a back end

portion of this horizontal portion. The grip portion 7 is located between the

front and back pair of vertical frame members 22 defining the vertical portions

of the frame member 21. And the vehicle main body portion 5 has an

electric'powered vertical movement motor L4 fot raising and lowering the grip

portion 7, and the electric-powered turning motor 15 for rotating the grip

portion 7 about a vertical axis.

looggl
The vertical movement motor 14 is confrgured to be capable of

vertically moving the grip portion 7 between a raised position and a lowered

position by spooling and feeding out belts 16 by drivingly rotating rotation

drums L7 to which the belts 16 are spooled. It is possible to use, for example,

wires in place of the belts. Although illustration is omitted, the raised

position is a position close to the vehicle main body portion 5, and the lowered

position is a position for transferring a container W to or from a container

transfer station 1a associated with each of the processing device 1 installed on

the fLoor surface.

loo¿ol
Each station la consists of a support platform provided on the floor for

receiving and supporting a container W. The station la is located in association

with each of the plurality of processing devices 1, and is provided to receive a

container W - to which a predetermined process is performed by the processing

device - from the article transport vehicle 3, or to transfer a container W ' to
which a predetermined process has been performed by the processing device 1 '

to the article transport vehicle 3. The article transport vehicle 3 is confi,gured

to travel along the travel rails 2 with the grip portion 7 being located in the

raised position, and to transfer (that is, to deliver or receive) the container W to

or from the station la by raising and lowering the grip portion 7 between the

raised position and the lowered position with the vehicle 3 stopped at a
container transfer location corresponding to the station 1a that is a transfer

destination among the plurality of stations la.

loo¿rl
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25 generated by running alternating current through a pair of electricity supply lines 12 provided along
the pair of travel rails 2 The arrangement is configured to achieve contactless power supply with the
power receiving portion 13 generating driving electric power from this magnetic field. Thus, with the
driving electric power supplied from the electricity supply lines 12 to 30 the power receiving portion 13
without contact, the article transport vehicle 3 allows, among other things, the travel portions 6 to travel
and the grip portion 7 to be moved vertically using this driving electric power. [0038] 35The vehicle
main body portion 5 includes a frame member 21 having a downwardly opening bracket shape with a
horizontal portion extending in the  fore and aft direction of the article transport vehicle 3 and with
vertical portions extending downwardly from a front end portion and from a back end portion of this
horizontal portion. The grip portion 7 is located between the front and back pair of vertical frame
members 22 defining the vertical portions 5 of the frame member 21. And the vehicle main body
portion 5 has an electric-powered vertical movement motor 14 for raising and lowering the grip portion
7, and the electric-powered turning motor 15 for rotating the grip portion 7 about a vertical axis.
10[0039]         The vertical movement motor 14 is configured to be capable of vertically moving the grip
portion 7 between a raised position and a lowered position by spooling and feeding out belts 16 by
drivingly rotating rotation drums 17 to which the belts 16 are spooled. It is possible to use, for example,
15 wires in place of the belts. Although illustration is omitted, the raised position is a position close to
the vehicle main body portion 5, and the lowered position is a position for transferring a container W to
or from a container transfer station la associated with each of the processing device 1 installed on the
floor surface. 20 [0040]         Each station la consists of a support platform provided on the floor for
receiving and supporting a container W. The station la is located in association with each of the
plurality of processing devices 1, and is provided to receive a 25 container W - to which a
predetermined process is performed by the processing device - from the article transport vehicle 3, or
to transfer a container W - to which a predetermined process has been performed by the processing
device 1 - to the article transport vehicle 3. The article transport vehicle 3 is configured to travel along
the travel rails 2 with the grip portion 7 being located in the 30 raised position, and to transfer (that is,
to deliver or receive) the container W to or from the station la by raising and lowering the grip portion 7
between the raised position and the lowered position with the vehicle 3 stopped at a container transfer
location corresponding to the station la that is a transfer destination among the plurality of stations la.
35 [0041] 
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The grip portion 7 is connected to the vehicle main body portion 5 such

as to be capable of rotating about a vertical axis by means of the rotating shaft

18 extend.ing downwardly from an upper end of the vehicle main body portion.

And the turning motor 15 is confi.gured to be capable of rotating the grip

portion 7 about the vertical axis by rotating the rotating shaft 18 about the

vertical axis through a rotating power transfer portion 19 which includes a

belt.

loo+zl
The grip portion 7 includes a gripper 2o for gripping a container w

and an electric'powered gripper motor (not shown) for switching the attitude of

the gripp er 20 between a gripping attitude for gripping a container W and a

grip release attitude in which the grip is released. Fig. 2 shows the gripper 20

which is switched to its gripping attitude.

[oo¿s]

As shown in Fig. 1, container storage sections 4 are provided on one

lateral side of and adjacent to the travel rails 2 to temporarily store containers

W to be transported to stations 1a. And two or more container storage sections

4 are provid.ed. such that they are lined up close to each other along the travel

rails 2.

loo¿¿l

The container storage sections 4 are described next with reference to

Figs. 3 - 7. Each of the plurality of container storage sections 4 includes a fixed

frame member 29 provided to the ceiling or on the ceiling side so as to be frxed

with respect to the ceiling, and a container support 28 for movement with

respect to the fixed frame member 29 between a storage position for storing a

container W and a transfer position for transferring a container W'to or from

the article transport vehicles 3.

loo¿sl
The container supp oú 28 is capable of being moved between a transfer

position (see Fig. 7) for transferring a container, at which the container support

28 is projected toward the travel rails 2, and the storage position (see Fig. 6) at

which the container support 28 is retrieved away from the travel rails 2, to
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The grip portion 7 is connected to the vehicle main body portion 5 such as to be capable of rotating
about a vertical axis by means of the rotating shaft 18 extending downwardly from an upper end of the
vehicle main body portion. And the turning motor 15 is configured to be capable of rotating the grip 5
portion 7 about the vertical axis by rotating the rotating shaft 18 about the vertical axis through a
rotating power transfer portion 19 which includes a belt. [0042] 10The grip portion 7 includes a gripper
20 for gripping a container W, and an electric-powered gripper motor (not shown) for switching the
attitude of the gripper 20 between a gripping attitude for gripping a container W and a grip release
attitude in which the grip is released. Fig. 2 shows the gripper 20 which is switched to its gripping
attitude. 15 [0043]         As shown in Fig. 1, container storage sections 4 are provided on one lateral
side of and adjacent to the travel rails 2 to temporarily store containers W to be transported to stations
la. And two or more container storage sections 20 4 are provided such that they are lined up close to
each other along the travel rails 2. [0044] The container storage sections 4 are described next with
reference to 25 Figs. 3 - 7. Each of the plurality of container storage sections 4 includes a fixed frame
member 29 provided to the ceiling or on the ceiling side so as to be fixed with respect to the ceiling,
and a container support 28 for movement with respect to the fixed frame member 29 between a
storage position for storing a container W and a transfer position for transferring a container W to or
from 30 the article transport vehicles 3. [0045] The container support 28 is capable of being moved
between a transfer position (see Fig. 7) for transferring a container, at which the container support 35
28 is projected toward the travel rails 2, and the storage position (see Fig. 6) at which the container
support 28 is retrieved away from the travel rails 2, to 



10

receive a container W from the grip portion 7 of the article transport vehicle 3

stopped. at the container transfer location for the container storage section 4

and to deliver a container W to the grip portion 7 .

loo¿ol

That is, the article transport vehicle 3 is capable of traveling along the

travel rails 2 defining the travel path that extends by way of or adjacent to the

container transfer locations for the container storage sections 4, and is a
vehicle for transporting articles and having the grip portion 7 as a holding

member for holding a container W. Thus, the article transport vehicle 3

functions as transporting means of the present invention.

loo¿zl
In the description below, the direction in which the container support

28 is moved between the storage position and the transfer position, that is, the

direction ind,icated by the arrow X in, for example, Fig. 1 will be referred to as

the support moving direction and the lateral direction as seen along this

support moving direction, that is, the direction indicated by the arrow Y in, for

example, Fig. 1 will be referred to as the right and left direction.

loo¿sl
As shown in Figs. 3 -'1, the container support23 is suspended from

and supported to the fixed frame member 29 ' installed on the ceiling side (that

is, supported by the ceiling) at a location corresponding to the storage position -

by a slide guiding mechanism which defines means for supporting container

support such that the upper end portion of the container support2S can slide

and. move and such that the container support 28 can be moved or its positions

can be changed. between the storage position and the transfer position. And the

container support 28 is confi.gured to be capable of receiving and supporting a

container W and. to be capable of being moved with its central portion in the

right and left direction being suspended and supported by the slide guiding

mechanism.

loo¿gl

The container transfer location is defi.ned so as to correspond to each

of the plurality of container storage sections 4. The width of the container
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receive a container W from the grip portion 7 of the article transport vehicle 3 stopped at the container
transfer location for the container storage section 4 and to deliver a container W to the grip portion 7.
5[0046]         That is, the article transport vehicle 3 is capable of traveling along the travel rails 2
defining the travel path that extends by way of or adjacent to the container transfer locations for the
container storage sections 4, and is a vehicle for transporting articles and having the grip portion 7 as
a holding 10 member for holding a container W. Thus, the article transport vehicle 3 functions as
transporting means of the present invention. [0047] In the description below, the direction in which the
container support 15 28 is moved between the storage position and the transfer position, that is, the
direction indicated by the arrow X in, for example, Fig. 1 will be referred to as the support moving
direction and the lateral direction as seen along this support moving direction, that is, the direction
indicated by the arrow Y in, for example, Fig. 1 will be referred to as the right and left direction. 20
[0048]         As shown in Figs. 3 - 7, the container support 28 is suspended from and supported to the
fixed frame member 29 - installed on the ceiling side (that is, supported by the ceiling) at a location
corresponding to the storage position- 25 by a slide guiding mechanism which defines means for
supporting container support such that the upper end portion of the container support 28 can slide and
move and such that the container support 28 can be moved or its positions can be changed between
the storage position and the transfer position. And the container support 28 is configured to be capable
of receiving and supporting a 30 container W and to be capable of being moved with its central portion
in the right and left direction being suspended and supported by the slide guiding mechanism. [0049]
35The container transfer location is defined so as to correspond to each of the plurality of container
storage sections 4. The width of the container  support 28 in the right and left direction is sized to be
less than the distance between the front and back pair of the vertical frame members 22 of the article
transport vehicle 3. Therefore, with the article transport vehicle 3 stopped at the container transfer
location, the container support 28 can be inserted 
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support 28 in the right and left direction is sized to be less than the distance

between the front and back pair of the vertical frame members 22 of t}ae article

transport vehicle 3. Therefore, with the article transport vehicle 3 stopped at

the container transfer location, the container support 28 can be inserted

between the front and back pair of the vertical frame members 22 of tli;e article

transport vehicle 3.

loosol
The storage position is set to be at a location away from where the

travel rails 2 are in the support moving direction and adjacent to and to a side

of the travel rails 2 such that the container supp ort 28 and the container W

supported by the container support 28 do not present obstacle to the movement

of the article transport vehicle 3 or to the vertical movement of the grip portion

T when the container supp ott 28 is located in the storage position. The

transfer position is set to be located at a position which overlaps ' in the

horizontal d.irection (that is, as seen along the vertical direction) - with the grip

portion 7 of the article transport vehicle 3 which is stopped at the container

transfer location, when the container supp ort 28 is located in the transfer

position, such that a container W can be transferred to or from the grip portion

7 located. in a position close to the raised position with the article transport

vehicle 3 stopped at the container transfer location.

loorrl
The container support 28 includes a movable body 30 which is

supported to the fixed frame member 29 for movement in the support moving

direction and which is formed to have a shape which extends downwardly from

the fixed frame member 29, and a support member 31 which extends from the

Iower end portion of the movable body 30 toward the travel rails 2 in the

support moving direction.

tooszl
The fixed frame member 29 spans between, and is suspended from

and supported. by, two support rail bodies 32, for supporting the fixed frame

member, which are spaced apart from each other in the support moving

d.irection. The fixed frame member 29 includes, as a suspending support 33,

vertical wall portions 33a that extend upwardly from the fixed frame member
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5 between the front and back pair of the vertical frame members 22 of the article transport vehicle 3.
[0050] The storage position is set to be at a location away from where the 10 travel rails 2 are in the
support moving direction and adjacent to and to a side of the travel rails 2 such that the container
support 28 and the container W supported by the container support 28 do not present obstacle to the
movement of the article transport vehicle 3 or to the vertical movement of the grip portion 7 when the
container support 28 is located in the storage position. The 15 transfer position is set to be located at a
position which overlaps - in the horizontal direction (that is, as seen along the vertical direction) - with
the grip portion 7 of the article transport vehicle 3 which is stopped at the container transfer location,
when the container support 28 is located in the transfer position, such that a container W can be
transferred to or from the grip portion 20 7 located in a position close to the raised position with the
article transport vehicle 3 stopped at the container transfer location. [0051] The container support 28
includes a movable body 30 which is 25 supported to the fixed frame member 29 for movement in the
support moving direction and which is formed to have a shape which extends downwardly from the
fixed frame member 29, and a support member 31 which extends from the lower end portion of the
movable body 30 toward the travel rails 2 in the support moving direction. 30 [0052] The fixed frame
member 29 spans between, and is suspended from and supported by, two support rail bodies 32, for
supporting the fixed frame member, which are spaced apart from each other in the support moving 35
direction. The fixed frame member 29 includes, as a suspending support 33, vertical wall portions 33a
that extend upwardly from the fixed frame member  29 at each of one side and the other side in the
support moving direction, and a horizontal connecting portion 33b which connects upper ends of the
vertical wall portions 33a. Each of one end portion and the other end portion of the horizontal
connecting portion 33b in the support moving direction is received 
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29 at each of one side and the other side in the support moving direction, and a

horizontal connecting portion 33b which connects upper ends of the vertical

wall portions 33a. Each of one end portion and the other end portion of the

horizontal connecting portion 33b in the support moving direction is received

by a receptacle support portion 32a formed in each of the pair of support rail
bodies 32. The fixed frame member 29 is configured to be suspended from and

supported by the pair of support rail bodies 32 provided to the ceiling by

fastening the fixed frame member 29 with the fixed frame member 29 being

received and supported by the receptacle support portion 32a in each of the

pair ofsupport rail bodies 32.

loorsl
The movable body 30 includes a right and left pair of support arms 34

each of which is shaped to extend downwardly such that its lower portion has a

narrower width than its upper portion in the support moving direction, an

upper connecting member 35 which connects upper ends of the right and Ieft

pair of support arms 34, and an intermediate connecting member 36 which

connects the portions - of the right and left pair of support arms 34 - that

extend downwardly from the upper end of the support arms 34.

[oor¿]
As shown in Fig. 4, a detected member 23 for use in detecting the

storage position is arranged vertically on one of the right and left pair of

support arm 34. The detected member 23 comprises an L-shaped member

which is bent toward the fixed frame member 29 so as to have a horizontal

portion 23a having a convex shape (or a rectangular projection projecting

horizontally from a central area of a flat base) in plan view at the top end of the

detected member 23.

loo¡sI
As shown in Fig. 5, a projection 37 which projects upwardly is

provided in the central part of the upper connecting member 35 in the right

and Ieft direction. And a bar-shaped operated connection member 39 is
arranged vertically on the upper surface of the upper connecting member 35 in

its end portion in the right and left direction. The projection 37 includes, on its

side faces, two sets of a right and left pair of first guide rollers 38a which are

15

20

25

30

35

20

5 by a receptacle support portion 32a formed in each of the pair of support rail bodies 32. The fixed
frame member 29 is configured to be suspended from and supported by the pair of support rail bodies
32 provided to the ceiling by fastening the fixed frame member 29 with the fixed frame member 29
being received and supported by the receptacle support portion 32a in each of the 10 pair of support
rail bodies 32. [0053]         The movable body 30 includes a right and left pair of support arms 34 each
of which is shaped to extend downwardly such that its lower portion has a 15 narrower width than its
upper portion in the support moving direction, an upper connecting member 35 which connects upper
ends of the right and left pair of support arms 34, and an intermediate connecting member 36 which
connects the portions - of the right and left pair of support arms 34 - that extend downwardly from the
upper end of the support arms 34. 20 [0054]         As shown in Fig. 4, a detected member 23 for use in
detecting the storage position is arranged vertically on one of the right and left pair of support arm 34.
The detected member 23 comprises an L-shaped member 25 which is bent toward the fixed frame
member 29 so as to have a horizontal portion 23a having a convex shape (or a rectangular projection
projecting horizontally from a central area of a flat base) in plan view at the top end of the detected
member 23. 30 [0055] As shown in Fig. 5, a projection 37 which projects upwardly is provided in the
central part of the upper connecting member 35 in the right and left direction. And a bar-shaped
operated connection member 39 is arranged vertically on the upper surface of the upper connecting
member 35 in 35 its end portion in the right and left direction. The projection 37 includes, on its side
faces, two sets of a right and left pair of first guide rollers 38a which are  supported for rotation about a
horizontal axis with the two sets being spaced apart in the support moving direction, and on its top
face, two sets of a right and left pair of second guide rollers 38a which are supported for rotation about
respective vertical axes with the two sets being spaced apart in the support 
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supported for rotation about a horizontal axis with the two sets being spaced

apart in the support moving direction, and on its top face, two sets of a right

and Ieft pair of second guide rollers 38a which are supported for rotation about

respective vertical axes with the two sets being spaced apart in the support

moving direction.

looral
The fixed frame member 29 is formed in a shape of a downwardly

opening tube to allow the projection 37 of the movable body 30 to move in the

support moving direction with the projection 37 of the movable body 30 being

inserted into the fixed frame member 29. The bottom of the fixed frame

member 29 is not open over the entire length thereof in the right and Ieft

d,irection, but instead, is open only in the central portion thereof. And as shown

in Fig. 3, the bottom portions 29b lhat horizontally extend from the both side

wall portions 29a are provided to the fi.xed frame member 29. The bottom

portions 29b of the fi.xed frame member 29 arc confrgured to guide the first

guide rollers 38a - supported by the projection 37 inserted to within the fixed

frame member 29 ' in the support moving direction. A guide rail portion 29c

which projects downwardly and which extends along the support moving

direction is provided in an upper portion of the fi.xed frame member 29. The

guide rail portion 29c is configured to guide the second guide rollers 38b

supported by the projection 37 inserted to within the fixed frame member 29 in

the support moving direction. Thus, movable body 30 is supported to the fixed

frame member 29 for sliding movement in the support moving direction.

loorzl
As d.escribed above, the slide guiding mechanism (means for

supporting the container support) comprises the bottom portions 29b of the

fixed frame member 29 and the guide rail portion 29c as well as the projection

87 having the first guid.e rollers 38a and the second guide rollers 38b.

Incidentally, as shown in Figs. 6 and 7, the fixed frame member 29 is supported

in such a tilted attitude that the container support 28 is located higher toward

the transfer position to urge the container support 28 toward the storage

position under its own weight.

loorsl
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5 moving direction. [00561         The fixed frame member 29 is formed in a shape of a downwardly
opening tube to allow the projection 37 of the movable body 30 to move in the 10 support moving
direction with the projection 37 of the movable body 30 being inserted into the fixed frame member 29.
The bottom of the fixed frame member 29 is not open over the entire length thereof in the right and left
direction, but instead, is open only in the central portion thereof. And as shown in Fig. 3, the bottom
portions 29b that horizontally extend from the both side 15 wall portions 29a are provided to the fixed
frame member 29. The bottom portions 29b of the fixed frame member 29 are configured to guide the
first guide rollers 38a - supported by the projection 37 inserted to within the fixed frame member 29 - in
the support moving direction. A guide rail portion 29c which projects downwardly and which extends
along the support moving 20 direction is provided in an upper portion of the fixed frame member 29.
The guide rail portion 29c is configured to guide the second guide rollers 38b supported by the
projection 37 inserted to within the fixed frame member 29 in the support moving direction. Thus,
movable body 30 is supported to the fixed frame member 29 for sliding movement in the support
moving direction. 25 [00571         As described above, the slide guiding mechanism (means for
supporting the container support) comprises the bottom portions 29b of the fixed frame member 29
and the guide rail portion 29c as well as the projection 30 37 having the first guide rollers 38a and the
second guide rollers 38b. Incidentally, as shown in Figs. 6 and 7, the fixed frame member 29 is
supported in such a tilted attitude that the container support 28 is located higher toward the transfer
position to urge the container support 28 toward the storage position under its own weight. 35 [0058]
The support member 31 includes a contact support portion 40 which has a width - in the right and left
direction - which is smaller than that of the container W and which extends from the lower end portion
of the movable body 30 toward the travel rails 2 in the support moving direction, and right-and-left 5
movement restricting portions 41 which include vertical wall portions 41a (see Fig. 4) that extend along
the right and left direction from the contact support portion 40 for contacting either side of the container
W. Each right-and-left movement restricting portion 41 has a width - in the support moving direction -
that is narrower than that of the container W. Two right and left movement 10 restricting portions 41
are provided with one extending in one direction along the right and left direction from a central portion
of the contact support portion 40 for the container W in the support moving direction and with the other
extending the other direction along the right and left direction from the central portion of the contact
support portion 40. 15 [0059] 
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The support member 31 includes a contact support portion 40 which

has a width - in the right and left direction - which is smaller than that of the

container W and which extends from the lower end portion of the movable body

30 toward the travel rails 2 in the support moving direction, and right-and-left

movement restricting portions 41 which include vertical wall portions 41a (see

FiS. a) that extend along the right and left direction from the contact support

portion 40 for contacting either side of the container W. Each right-and-left

movement restricting portion 41 has a width - in the support moving direction -

that is narrower than that of the container W. TWo right and left movement

restricting portions 4l are provided with one extending in one direction along

the right and Ieft direction from a central portion of the contact support portion

40 for the container W in the support moving direction and with the other

extend.ing the other direction along the right and left direction from the central

portion ofthe contact support portion 40.

loo¡gl
The contact support portion 40 includes fore-and-aft movement

restricting portions 42 which include vertical wall portions 42a that extend

along the support moving direction from the contact support portion 40 for

contacting a side of the container W. Each fore'and'aft movement restricting

portion 42 lnas a width ' in the right and Ieft direction ' that is narrower than

that of the contact support portion 40. The fore-and-afb movement restricting

portions 42 arc provided at both ends of the contact support portion 40 in the

right and left direction. This allows the container W to be received and

supported while restricting the movement of the container W in the support

moving direction. A plurality of positioning pins K are provided in the contact

support portion 40 to position the container W while it is supported. The

positioning pins K are located at respective corners of a triangle in plan view.

looool
A right and left pair of sensors consisting of a frrst seat sensor 25a and

a second. seat sens or 25b - that function as support state detection means for

detecting the presence of the container W which is received and supported by

the contact support portion 40' arc attached to the contact support portion 40

at locations close to the positioning pins K that are located in the end of the

contact support portion 40 closer to the transfer position in the support moving
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The contact support portion 40 includes fore-and-aft movement restricting portions 42 which include
vertical wall portions 42a that extend along the support moving direction from the contact support
portion 40 for 20 contacting a side of the container W. Each fore-and-aft movement restricting portion
42 has a width - in the right and left direction - that is narrower than that of the contact support portion
40. The fore-and-aft movement restricting portions 42 are provided at both ends of the contact support
portion 40 in the right and left direction. This allows the container W to be received and 25 supported
while restricting the movement of the container W in the support moving direction. A plurality of
positioning pins K are provided in the contact support portion 40 to position the container W while it is
supported. The positioning pins K are located at respective corners of a triangle in plan view. 30 [0060]
A right and left pair of sensors consisting of a first seat sensor 25a and a second seat sensor 25b -
that function as support state detection means for detecting the presence of the container W which is
received and supported by the contact support portion 40 - are attached to the contact support portion
40 35 at locations close to the positioning pins K that are located in the end of the contact support
portion 40 closer to the transfer position in the support moving  direction. Each of these seat sensors is
provided with a push button 26 which is urged toward its projecting state. And the resting of the
container W can be detected by the virtue of the fact that this push button 26 is pressed down by the
bottom of the container W, resulting in the push button 26 blocking the 5 detection light for the optical
sensor installed within. Since each of the two seat sensor 25a and 25b separately located to the right
and left detects the seating or resting of the container W when the container W is properly received
and supported by the container support 28, it is detectable that the container W is properly received
and supported by the container support 28 based on the 10 detection state of the first seat sensor 25a
and the second seat sensor 25b. These seat sensors are of conventional technology. And it is also
possible to use any sensors that do not use an optical sensor. [0061] 15The movable body 30 and the
contact support portion 40 are continuous with each other in the support moving direction and are
configured to have identical or approximately identical width in the right and left direction. The fixed
frame member 29 is located at a laterally central part of the movable body 30 so as to allow the
movable body 30 to be supported for well 20 balanced and stable movement in the support moving
direction. The fixed frame member 29 is located at such a location as to overlap - in the right and left
direction and in the support moving direction - with the container support 28 in the storage position as
viewed in the vertical direction, and has a width in the right and left direction which is narrower than
that of the contact support 
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direction. Each of these seat sensors is provided with a push button 26 which is

urged toward its projecting state. And the resting of the container W can be

detected by the virtue of the fact that this push button 26 is pressed down by

the bottom of the container W, resulting in the push button 26 blocking the

detection light for the optical sensor installed within. Since each of the two seat

sensor 25a and 25b separately located to the right and left detects the seating

or resting of the container W when the container IV is properly received and

supported by the container support 28, ít is detectable that the container W is
properly received and supported by the container support 28 based on the

detection state of the first seat sensor 25a and the second seat sensor 25b.

These seat sensors are of conventional technolory. And it is also possible to use

any sensors that do not use an optical sensor.

looorl
The movable body 30 and the contact support portion 40 are

continuous with each other in the support moving direction and are configured

to have identical or approximately identical width in the right and left
direction. The fixed frame member 29 is located at a laterally central part of
the movable body 30 so as to allow the movable body 30 to be supported for well
balanced and stable movement in the support moving direction. The fixed

frame member 29 is located at such a location as to overlap ' in the right and

left direction and in the support moving direction - with the container support

28 in the storage position as viewed in the vertical direction, and has a width in
the right and left direction which is narrower than that of the contact support
portion 40. That is, as seen in the moving direction of the container support 28,

the dimension of the fixed frame member 29 tn the right and left direction is

formed to be smaller than that of the container support 28 in the same

direction.

[oooz]
The fixed frame member 29 has an operated member 43 which is

provided on one side of the fixed frame member 29 in the right and left
direction, and which is supported for movement in the support moving

direction between a proximate position (see Figs. 3 and 6) closer to the article

transport vehicle 3 stopped at the container transfer location, and a spaced

apart position (see Fig. 7) spaced apart from the article transport vehicle 3
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25 portion 40. That is, as seen in the moving direction of the container support 28, the dimension of
the fixed frame member 29 in the right and left direction is formed to be smaller than that of the
container support 28 in the same direction. 30 [0062] The fixed frame member 29 has an operated
member 43 which is provided on one side of the fixed frame member 29 in the right and left direction,
and which is supported for movement in the support moving direction between a proximate position
(see Figs. 3 and 6) closer to the article 35 transport vehicle 3 stopped at the container transfer
location, and a spaced apart position (see Fig. 7) spaced apart from the article transport vehicle 3
stopped at the container transfer location. The operated member 43 is operatively connected to the
slide guiding mechanism described above such that operated member 43 causes the container
support 28 to be moved to the storage position when the operated member 43 is moved to the
proximate 5 position, and the container support 28 to be moved to the transfer position when the
operated member 43 is moved to the spaced apart position. [0063] As shown in Fig. 3, the
longitudinally central portion of the operated 10 member 43 is pivotably connected to a bracket-shaped
base 44 provided in the upper portion of the fixed frame member 29 such that the operated member
43 is pivotable about a first pivot axis P1 which is where the member 43 is connected to the base 44.
The operated member 43 is integrally formed to have the first operated portion 43a extending from the
first pivot axis P1 toward the 15 article transport vehicle 3, and the second operated portion 43b
extending from the first pivot axis P1 and away from the article transport vehicle 3 when the operated
member 43 is in its proximate position. The first operated portion 43a and the second operated portion
43b are vertically displaced with each other to form a step therebetween. 20 [0064]         The operated
member 43 can be switched between the proximate position and the spaced apart position by pivoting
about the first pivot axis P1 and is configured in the proximate position to assume an attitude in which
it is 
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stopped at the container transfer location. The operated member 43 is
operatively connected to the slide guiding mechanism described above such

that operated member 43 causes the container support 28 to be moved to the

storage position when the operated member 43 is moved to the proximate

position, and the container support 28 to be moved to the transfer position

when the operated member 43 is moved to the spaced apart position.

[ooas]
As shown in Fig. 3, the longitudinally central portion of the operated

member 43 is pivotably connected to a bracket-shaped base 44 provided in the

upper portion of the fixed frame member 29 such that the operated member 43

is pivotable about a first pivot axis P1 which is where the member 43 is

connected to the base 44. The operated member 43 is integrally formed to have

the fi.rst operated portion 43a extending from the first pivot axis Pl toward the

article transport vehicle 3, and the second operated portion 43b extending from

the first pivot axis Pl and away from the article transport vehicle 3 when the

operated member 43 is in its proximate position. The fi.rst operated portion 43a

and the second operated portion 43b arc vertically displaced with each other to

form a step therebetween.

looa¿l
The operated member 43 can be switched between the proximate

position and the spaced apart position by pivoting about the fi.rst pivot axis Pl
and is configured in the proximate position to assume an attitude in which it is
closer to the article transport vehicle 3 stopped at the container transfer

location than the fi.rst pivot axis Pl. The first operated portion 43a of the

operated member 43 has a gïoove 45 that extends in a direction that intersects

the support moving direction toward the fi.rst pivot axis Pl when the operated

member 43 is in the proximate position. This groove 45 has a distal end closer

to the article transport vehicle 3 stopped at the container transfer location with

the distal end formed to have a shape that opens along the support moving

direction.

looosl
A linkage mechanism 46 for linking the movement of the operated

member 43 to the movement of the container supp ort 28 is provided such that,
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25 closer to the article transport vehicle 3 stopped at the container transfer location than the first pivot
axis P1. The first operated portion 43a of the operated member 43 has a groove 45 that extends in a
direction that intersects the support moving direction toward the first pivot axis P1 when the operated
member 43 is in the proximate position. This groove 45 has a distal end closer 30 to the article
transport vehicle 3 stopped at the container transfer location with the distal end formed to have a
shape that opens along the support moving direction. [0065] 35A linkage mechanism 46 for linking the
movement of the operated member 43 to the movement of the container support 28 is provided such
that,  when the operated member 43 is in the proximate position, the article support 14 is caused to be
located in the storage position as shown in Fig. 6, and that when the operated member 43 is in the
spaced apart position, the article support 14 is caused to be located in the transfer position as shown
in Fig. 7. 5 [0066] As shown in Figs. 3, 4, and 6, the linkage mechanism 46 includes three link arms,
which are pivotable about vertical axes, including a first link arm 47, a second link arm 48, and a third
link arm 49. The first link arm 47 10 has one end portion pivotably connected to one end portion of the
second operation portion 43b of the operated member 43, and has the other end portion pivotably
connected to a longitudinally intermediate portion of the second link arm 48. The second link arm 48
has one end portion pivotably 
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when the operated memb er 43 is in the proximate position, the article support

14 is caused to be located in the storage position as shown in Fig. 6, and that

when the operated. memb er 43 is in the spaced apart position, the article

support 14 is caused to be located in the transfer position as shown in Fig. 7.

[0066]

As shown in Figs. 3, 4, and 6, the linkage mechanism 46 includes

three link arms, which are pivotable about vertical axes, including a first link

arm 47, a second link arm 48, and a third link arm 49. The first link arm 47

has one end portion pivotably connected to one end portion of the second

operation portion 43b of the operated member 43, and has the other end

portion pivotably connected to a longitudinally intermediate portion of the

second link arm 48. The second link arm 48 has one end portion pivotably

connected. to the base 44, and has the other end portion pivotably connected to

one end portion of the third link arm 49. The third link arm 49 has the other

end. portion pivotably connected to the operated connection member 39

arranged vertically on the fi.xed frame member 29.

looezl
Mounted on the one side (side on which the operated member 43 is

provided) of the fixed frame member 29 in the right and left direction is a

storage position detection sensor 24 (see Fig. a) that functions as storage

position d.etection means for detecting that the container support23 is at the

storage position, and that is mounted with a sensor attachment bracket 27

provid.ed. to extend. from the one side of the fixed frame member 29 ín the right

and left direction. The storage position detection sensor 24 includes a

photomicrosensor having light emitting and receiving portions located at a pair

of opposed free ends of a bracket shaped member with the opposed free ends

being arranged vertically. The relative height of the detected member 23 with

respect to the storage position detection sensor 24 ís adjusted such that the

horizontal convex-shaped portion 23a (as seen in plan view) of the detected

member 23 comes to be located at a vertically intermediate height between the

pair ofopposed fee ends.

looael
As shown in Fig. 9, the above-described fi.rst seat sensor 25a, t}lLe
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connected to the base 44, and has the other end portion pivotably connected to 15 one end portion of
the third link arm 49. The third link arm 49 has the other end portion pivotably connected to the
operated connection member 39 arranged vertically on the fixed frame member 29. [0067] 20Mounted
on the one side (side on which the operated member 43 is provided) of the fixed frame member 29 in
the right and left direction is a storage position detection sensor 24 (see Fig. 4) that functions as
storage position detection means for detecting that the container support 28 is at the storage position,
and that is mounted with a sensor attachment bracket 27 25 provided to extend from the one side of
the fixed frame member 29 in the right and left direction. The storage position detection sensor 24
includes a photomicrosensor having light emitting and receiving portions located at a pair of opposed
free ends of a bracket shaped member with the opposed free ends being arranged vertically. The
relative height of the detected member 23 with 30 respect to the storage position detection sensor 24
is adjusted such that the horizontal convex-shaped portion 23a (as seen in plan view) of the detected
member 23 comes to be located at a vertically intermediate height between the pair of opposed fee
ends. 
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second seat sensor 25b, and the storage position detection sensor 24 are

connected to a relay circuit 55 which controls opening and closing of an

electromagnetic valve 54. The electromagnetic valve 54 and the relay circuit 55

are affi.xed to the back side of a mounting panel 56 attached to the end of the

frxed frame member 29 close to the retracted position in the support moving

direction. Incidentally, the signal wires of the first seat sensor 25a and the

second seat sensor 25b are housed within a wire guide (not shown), and are

prevented from breaking or otherwise being damaged by the virtue of the fact

that they are extended along a suitable wiring path appropriate to

accommodate movement of the container support 28.

looegl

As shown in Figs. 2 and 7, operating means 50 for changing the

position of the container support 28 between the storage position and the

transfer position is provided to the article transport vehicle 3. As shown in Fig.

2, the operating means 50 is provided to one side - in the right and left
direction ' of the vehicle main body portion 5 of the article transport vehicle 3,

and includes, as shown in Fig. 7, a base 51 which is frxed to the article

transport vehicle 3 and which is long in the support moving direction, a long

operating member 52 which is movable in the support moving direction with
respect to the base 51, and an engaging roller 53 provided to the undersurface

of the distal end portion of the operating member 52. The operating means 50

is confi.gured to cause the operating member 52 to be projected and retracted

with respect to the base 51 by the action of the actuator (not shown) to perform

a projecting operation and retracted operation in which the engaging roller 53

is moved in the support moving direction.

loozol
The engaging roller 53 is formed to have a diameter that is either

identical to or smaller than the width of the groove 45 of the operated member

43 in the right and left direction. This allows the engaging roller 53 to be

moved into and out of engagement with the groove 45 of the operated member

43. The operating means 50 is confi.gured to be of a push-pull type that causes

the engaging roller 53 to engage the groove 45 by an projecting operation to

push the operated member 43 from the proximate position to the spaced apart
position, and that causes the engaging roller 53 to engage the groove 45 by an
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35 [0068] As shown in Fig. 9, the above-described first seat sensor 25a, the  second seat sensor 25b,
and the storage position detection sensor 24 are connected to a relay circuit 55 which controls opening
and closing of an electromagnetic valve 54. The electromagnetic valve 54 and the relay circuit 55 are
affixed to the back side of a mounting panel 56 attached to the end of the 5 fixed frame member 29
close to the retracted position in the support moving direction. Incidentally, the signal wires of the first
seat sensor 25a and the second seat sensor 25b are housed within a wire guide (not shown), and are
prevented from breaking or otherwise being damaged by the virtue of the fact that they are extended
along a suitable wiring path appropriate to 10 accommodate movement of the container support 28.
[0069]         As shown in Figs. 2 and 7, operating means 50 for changing the position of the container
support 28 between the storage position and the 15 transfer position is provided to the article transport
vehicle 3. As shown in Fig. 2, the operating means 50 is provided to one side - in the right and left
direction - of the vehicle main body portion 5 of the article transport vehicle 3, and includes, as shown
in Fig. 7, a base 51 which is fixed to the article transport vehicle 3 and which is long in the support
moving direction, a long 20 operating member 52 which is movable in the support moving direction
with respect to the base 51, and an engaging roller 53 provided to the undersurface of the distal end
portion of the operating member 52. The operating means 50 is configured to cause the operating
member 52 to be projected and retracted with respect to the base 51 by the action of the actuator (not
shown) to perform 25 a projecting operation and retracted operation in which the engaging roller 53 is
moved in the support moving direction. [00701 The engaging roller 53 is formed to have a diameter
that is either 30 identical to or smaller than the width of the groove 45 of the operated member 43 in
the right and left direction. This allows the engaging roller 53 to be moved into and out of engagement
with the groove 45 of the operated member 43. The operating means 50 is configured to be of a
push-pull type that causes the engaging roller 53 to engage the groove 45 by an projecting operation
to 



10

retracting operation to pull the operated member 43 from the spaced apart

position to the proximate position, and then to cause the engaging roller 53 to

be released from the groove 45.

loozrl
As shown in Figs. 3, 6, and 7, provided to the container storage section

4 is gas supply means 60 for supplying nitrogen gas, as an example of inert gas,

through a gas supply line to the container W received and supported by the

container support 28 located at the storage position.

lootzl
The gas supply means 60 includes a fixed side portion 61 which is

provided to the fixed frame member 29 side and which is connected to a gas

supply source 57 (Fig. 6), and a moving side portion 62 provided to the

container support 28 side. The connecting member 63 is provided that connects

together the fixed side portion 61 and the moving side portion 62 as the

container support 28 is moved from the transfer position to the storage position

as shown in Fig. 6, and that releases or severs the connection between the fixed

sid.e portion 61 and the moving side portion62 as the container support 28 is

moved from the storage position to the transfer position as shown in Fig. 7 to

allow the moving side portion 62to move away from the fixed side portion 61.

loozel
As shown in Fig. 8, the connecting member 63 includes a movable

nozzle 63a which is provided to the fixed side portion 61 and which can be

projected and retracted in the direction of the movement of the container

support 28 between the storage position and the transfer position, and which is

urged toward the projected side by urging means. The connecting member 63

also includes a recessed portion 63b which is provided to the moving side

portion 62, and which the movable nozzle 63a can be inserted into and moved

out of.

looz¿l
As shown in Figs. 3, 6, and 7, t}ire moving side portion 62 of the gas

supply means 60 includes the following parts connected in series along the

direction in which the gas flows: a moving side first stainless steel pipe 68
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35 push the operated member 43 from the proximate position to the spaced apart position, and that
causes the engaging roller 53 to engage the groove 45 by an  retracting operation to pull the operated
member 43 from the spaced apart position to the proximate position, and then to cause the engaging
roller 53 to be released from the groove 45. 5[0071]         As shown in Figs. 3, 6, and 7, provided to the
container storage section 4 is gas supply means 60 for supplying nitrogen gas, as an example of inert
gas, through a gas supply line to the container W received and supported by the container support 28
located at the storage position. 10 [0072]         The gas supply means 60 includes a fixed side portion
61 which is provided to the fixed frame member 29 side and which is connected to a gas supply
source 57 (Fig. 6), and a moving side portion 62 provided to the 15 container support 28 side. The
connecting member 63 is provided that connects together the fixed side portion 61 and the moving
side portion 62 as the container support 28 is moved from the transfer position to the storage position
as shown in Fig. 6, and that releases or severs the connection between the fixed side portion 61 and
the moving side portion 62 as the container support 28 is 20 moved from the storage position to the
transfer position as shown in Fig. 7 to allow the moving side portion 62 to move away from the fixed
side portion 61. [0073] As shown in Fig. 8, the connecting member 63 includes a movable 25 nozzle
63a which is provided to the fixed side portion 61 and which can be projected and retracted in the
direction of the movement of the container support 28 between the storage position and the transfer
position, and which is urged toward the projected side by urging means The connecting member 63
also includes a recessed portion 63b which is provided to the moving side 30 portion 62, and which the
movable nozzle 63a can be inserted into and moved out of. [0074] As shown in Figs. 3, 6, and 7, the
moving side portion 62 of the gas 35 supply means 60 includes the following parts connected in series
along the 
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which has a moving side first joint portion 66a at one end and a moving side

second joint portion 66b at the other end and which is bent at a plurality of

locationsi a moving side second stainless steel pipe 69 which has a moving side

third joint portion 66c at one end and a moving side fourth joint portion 66d at

the other end and which is bent at two locationsi a pressure sensor connecting

portion 72 located between the moving side fi.rst and second stainless steel

pipes 68, 69, and a filter 73a. Apressure sensor can be attached to the pressure

sensor connecting portion 72 and thereby the supply pressure of nitrogen gas

can be monitored by a pressure sensor controller (not shown) provided on the

mounting panel 56.

loozsl
The recessed portion 63b is connected to the upstream side of the

moving side frrst joint portion 66a in the upstream side end of the moving side

fi.rst stainless steel pipe 68, and an orifrce 70 is interposed on the upstream

side of the moving side second joint portion 66b in the downstream side end. A

nozzle cap 7I having an opening-and-closing valve which is urged toward its

closed position is connected to the downstream side of the moving side fourth
joint portion 66d in the downstream side end of the moving side second

stainless steel pipe 69.

loozal
The moving side portion 62 is located adjacent to and to a lateral side

of the container support 28 on the other side in the right and left direction (i.e.

on the side opposite from where the detected member 23 and the operated

member 43 arc located) as seen in the direction of the movement of the

container support 28,by virtue of the fact that the downstream side portion of

the moving side first joint portion 66a is elastically supported by a urethane

block 67 provided to the moving side upstream bracket 64 and that the nozzle

cap 71 is supported by a plate-shaped nozzle mounting plate 65. The recessed

portion 63b is moved along the support moving direction in an area adjacent to

and to a lateral side of the fixed frame member 29 as the container support 28

is moved between the storage position and the transfer position. To describe in
more detail, the moving side upstream bracket 64 is fixed to the other - with
respect to the container support 28 - of the right and left pair of support arms

34 (i.e. the one on the side opposite from where the detected member 23 and
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direction in which the gas flows: a moving side first stainless steel pipe 68  which has a moving side
first joint portion 66a at one end and a moving side second joint portion 66b at the other end and which
is bent at a plurality of locations; a moving side second stainless steel pipe 69 which has a moving
side third joint portion 66c at one end and a moving side fourth joint portion 66d at 5 the other end and
which is bent at two locations; a pressure sensor connecting portion 72 located between the moving
side first and second stainless steel pipes 68, 69, and a filter 73a. A pressure sensor can be attached
to the pressure sensor connecting portion 72 and thereby the supply pressure of nitrogen gas can be
monitored by a pressure sensor controller (not shown) provided on the 10 mounting panel 56. [00751
The recessed portion 63b is connected to the upstream side of the moving side first joint portion 66a in
the upstream side end of the moving side 15 first stainless steel pipe 68, and an orifice 70 is
interposed on the upstream side of the moving side second joint portion 66b in the downstream side
end. A nozzle cap 71 having an opening-and-closing valve which is urged toward its closed position is
connected to the downstream side of the moving side fourth joint portion 66d in the downstream side
end of the moving side second 20 stainless steel pipe 69. [00761 The moving side portion 62 is
located adjacent to and to a lateral side of the container support 28 on the other side in the right and
left direction (i.e. 25 on the side opposite from where the detected member 23 and the operated
member 43 are located) as seen in the direction of the movement of the container support 28, by virtue
of the fact that the downstream side portion of the moving side first joint portion 66a is elastically
supported by a urethane block 67 provided to the moving side upstream bracket 64 and that the
nozzle 30 cap 71 is supported by a plate-shaped nozzle mounting plate 65. The recessed 
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the operated memb er 43 are located), and elastically supports the upstream

side end of the moving side portion 62 by clamping the end of the moving side

first stainless steel pipe 68 between two layers of urethane blocks 67 arranged

vertically and provided to the moving side upstream bracket 64. On the other

hand, tlne nozzle mounting plate 65 is arranged to extend horizontally from a

portion - on the other side with respect to the container support 28 ' of t};:e

distal end portion of the contact support portion 40 of the support member 31

to the one - located on the other side with respect to the container support 28 -

of the right and left pair of the fore and afb movement restricting portions 42. A

circular opening for mounting the nozzle is formed in the nozzle mounting

plate 65. And tlne nozzle cap 71 which is circular in plan view is frxed to this

opening such that the center of the nozzle cap coincides with the center of the

opening.

loozzl
When the container W is placed on the support member 31 of the

container support 28, the nozzle cap 7L and a supply port Win provided in the

bottom of the container W fits into each other and the nozzle cap 7I pushes

upward an opening-and-closing valve in the supply port Win which is urged

toward its closed position while the opening-and-closing valve in the nozzle cap

71 which is urged toward its closed position is depressed by the supply port

Win. This allows the interior of the container W to be in communication with a
flow path for nitrogen gas in the moving side portion 62 of the gas supply

means 60. In addition, an exhaust port having an opening-and-closing valve

which is urged toward its closed position is formed in the bottom of the

container W. And when the internal pressure of the container W is increased by

the supply of the nitrogen gas, the opening-and-closing valve of the exhaust

port opens to an extent that corresponds to the internal pressure, thus

releasing the gas from within the container W. Thus, the container W can be

fiIled with nitrogen gas by supplying the nitrogen gas through the supply port

Win while maintaining the pressure inside the container W constant.

loozsl
As shown in Fig. 3, 6, and 7, tlrre fixed side portion 61 of the gas supply

means 60 includes the following parts connected in series along the direction in

which the gas fLows: a stainless steel pipe connected to the gas supply source
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portion 63b is moved along the support moving direction in an area adjacent to and to a lateral side of
the fixed frame member 29 as the container support 28 is moved between the storage position and the
transfer position. To describe in more detail, the moving side upstream bracket 64 is fixed to the other
- with 35 respect to the container support 28 - of the right and left pair of support arms 34 (i e the one
on the side opposite from where the detected member 23 and  the operated member 43 are located),
and elastically supports the upstream side end of the moving side portion 62 by clamping the end of
the moving side first stainless steel pipe 68 between two layers of urethane blocks 67 arranged
vertically and provided to the moving side upstream bracket 64. On the other 5 hand, the nozzle
mounting plate 65 is arranged to extend horizontally from a portion - on the other side with respect to
the container support 28 - of the distal end portion of the contact support portion 40 of the support
member 31 to the one - located on the other side with respect to the container support 28 - of the right
and left pair of the fore and aft movement restricting portions 42. A 10 circular opening for mounting
the nozzle is formed in the nozzle mounting plate 65. And the nozzle cap 71 which is circular in plan
view is fixed to this opening such that the center of the nozzle cap coincides with the center of the
opening. 15 [0077]         When the container W is placed on the support member 31 of the container
support 28, the nozzle cap 71 and a supply port Win provided in the bottom of the container W fits into
each other and the nozzle cap 71 pushes upward an opening-and-closing valve in the supply port Win
which is urged 20 toward its closed position while the opening-and-closing valve in the nozzle cap 71
which is urged toward its closed position is depressed by the supply port Win. This allows the interior
of the container W to be in communication with a flow path for nitrogen gas in the moving side portion
62 of the gas supply means 60. In addition, an exhaust port having an opening-and-closing valve 25
which is urged toward its closed position is formed in the bottom of the container W. And when the
internal pressure of the container W is increased by the supply of the nitrogen gas, the
opening-and-closing valve of the exhaust port opens to an extent that corresponds to the internal
pressure, thus releasing the gas from within the container W. Thus, the container W can be 30 filled
with nitrogen gas by supplying the nitrogen gas through the supply port Win while maintaining the
pressure inside the container W constant. [0078] As shown in Fig. 3, 6, and 7, the fixed side portion 61
of the gas supply 35 means 60 includes the following parts connected in series along the direction in 
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57i an electromagnetic valve 54 which is connected to this stainless steel pipe

and which is attached to the back of the mounting panel 56i a fixed side

stainless steel pipe 75 having one end connected to a fixed side first joint

portion T4aconnected to the electromagnetic valve 54 and having the other end

connected to a fixed side second joint portion 74b connected to a housing 76i

and a movable nozzle 63a which is inserted into the housing 76 and can be

projected toward a projected side and retracted toward a retracted side in the

support moving direction, and which is urged toward a projected side by a

coiled spring 77 (urging means). Although the housing 76 is attached to the

front of the mounting panel 56, since the fixed side joint portion 74b extends

through an opening formed in the mounting panel 56, and a fixed side gas flow

path in the fixed side portion 61 is formed to extend from the back side to the

front side of the mounting panel 56. The movable nozzle 63a is located on the

front side of the mounting panel 56 and is located adjacent to and to a side - in

the right and left direction' of the fi.xed frame 29.

loozgl
Having thus confi.gured, the connecting member 63 of the gas supply

means 60 is located on the other side of the fixed frame member 29 in the right

and left direction as seen in the direction in which the container support 28 is

moved (i.e. on the side opposite from where the storage position detection

sensor 24 and. the operated member 43 are locateÐ. Installation of the gas

supply means 60 is facilitated and the space near the ceiling is used effectively

by locating the storage position detection sensor 24 and the operated member

43 on one side of the frxed frame member 29 in the right and left direction, by

Iocating the connecting member 63 on the other side of the fixed frame member

29 in the right and left direction, and further by locating the moving side

portion 62 of the gas supply means 60 on the other side of the container

support 28 in the right and Ieft direction as seen in the direction in which the

container support 28 is moved such that the moving side portion 62 is adjacent

to the container support 28.

looaol
As shown in Fig. 8, the movable nozzle 63a is configured to include a

straight rod portion located on the retrieved side and a dome-shaped head

portion located in the end on the projected side. An internal flow path 84 is
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which the gas flows: a stainless steel pipe connected to the gas supply source  57; an electromagnetic
valve 54 which is connected to this stainless steel pipe and which is attached to the back of the
mounting panel 56; a fixed side stainless steel pipe 75 having one end connected to a fixed side first
joint portion 74a connected to the electromagnetic valve 54 and having the other end 5 connected to a
fixed side second joint portion 74b connected to a housing 76; and a movable nozzle 63a which is
inserted into the housing 76 and can be projected toward a projected side and retracted toward a
retracted side in the support moving direction, and which is urged toward a projected side by a coiled
spring 77 (urging means). Although the housing 76 is attached to the 10 front of the mounting panel
56, since the fixed side joint portion 74b extends through an opening formed in the mounting panel 56,
and a fixed side gas flow path in the fixed side portion 61 is formed to extend from the back side to the
front side of the mounting panel 56. The movable nozzle 63a is located on the front side of the
mounting panel 56 and is located adjacent to and to a side - in 15 the right and left direction - of the
fixed frame 29. [00791         Having thus configured, the connecting member 63 of the gas supply
means 60 is located on the other side of the fixed frame member 29 in the right 20 and left direction as
seen in the direction in which the container support 28 is moved (i.e. on the side opposite from where
the storage position detection sensor 24 and the operated member 43 are located). Installation of the
gas supply means 60 is facilitated and the space near the ceiling is used effectively by locating the
storage position detection sensor 24 and the operated member 25 43 on one side of the fixed frame
member 29 in the right and left direction, by locating the connecting member 63 on the other side of
the fixed frame member 29 in the right and left direction, and further by locating the moving side
portion 62 of the gas supply means 60 on the other side of the container support 28 in the right and left
direction as seen in the direction in which the 30 container support 28 is moved such that the moving
side portion 62 is adjacent to the container support 28. [0080] As shown in Fig. 8, the movable nozzle
63a is configured to include a 35 straight rod portion located on the retrieved side and a dome-shaped
head portion located in the end on the projected side. An internal flow path 84 is  formed within the
movable nozzle 63a from the back end of the rod portion to the distal end of the head portion to
communicate the fixed side gas flow path in the fixed side portion 61 with the moving side gas flow
path in the moving side portion 62 to allow the nitrogen gas to flow along the direction in which 5 the
container support 28 is moved when the movable nozzle 63a is inserted into the recessed portion 63b.
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formed within the movable nozzle 63a from the back end of the rod portion to

the distal end of the head portion to communicate the fixed side gas flow path

in the fixed side portion 61 with the moving side gas flow path in the moving

side portion 62 to allow the nitrogen gas to flow along the direction in which

the container supp ort 28 is moved when the movable nozzle 63a is inserted into

the recessed portion 63b.

loosrl
In the present embodiment, the internal flow path 84 is defined by a

straight flow path which extends through the interior of the movable nozzle

63a in the direction in which the container support 28 is moved. As such, since

the flow resistance of the nitrogen gas in the flow path in the movable nozzle

63a is small, the nitrogen gas can flow smoothly inside of the movable nozzle

63a.

[0082]

The housing 76 includes a nozzle support housing 76a which includes

a linear bushing 80 and which supports the movable nozzle 63a such that the

movable nozzle 63a can be projected and retracted, and a base housing 76b

which is frxedly attached to the mounting panel 56 with t};;e nozzle support

housing 76a being fit into the base housing 76b while sealing therebetween by

an O ring 78 frt onto the peripheral portion of the retrieved position side end of

t]¡e nozzle support housing 76. The flow path of the fixed side second joint

portion 74b and the internal fl.ow path 84 of the movable nozzle 63a are in

communication with a space formed within the housing 76. Thus, a fixed side

gas flow path is formed from the gas supply source 57 to the distal end of the

movable nozzle 63a through the electromagnetic valve 54 and the fixed side

stainless steel pipe 75.

[ooss]
A ring-shaped gasket 81 for sealing the gap between the movable

nozzle 63a and tine nozzle support housing 76 is fit onto a projected side end of

tlre nozzLe support housing 76 so that the movable nozzle 63a inserted in the

linear bush 80 can be projected and retracted while maintaining the airtight

state. The retaining flange 82 for preventing the gasket 81 from falling off is

attached to the outermost end on the projected side of t}rre nozzle support
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[0081] In the present embodiment, the internal flow path 84 is defined by a 10 straight flow path which
extends through the interior of the movable nozzle 63a in the direction in which the container support
28 is moved. As such, since the flow resistance of the nitrogen gas in the flow path in the movable
nozzle 63a is small, the nitrogen gas can flow smoothly inside of the movable nozzle 63a. 15 [0082]
The housing 76 includes a nozzle support housing 76a which includes a linear bushing 80 and which
supports the movable nozzle 63a such that the movable nozzle 63a can be projected and retracted,
and a base housing 76b 20 which is fixedly attached to the mounting panel 56 with the nozzle support
housing 76a being fit into the base housing 76b while sealing therebetween by an 0 ring 78 fit onto the
peripheral portion of the retrieved position side end of the nozzle support housing 76. The flow path of
the fixed side second joint portion 74b and the internal flow path 84 of the movable nozzle 63a are in
25 communication with a space formed within the housing 76. Thus, a fixed side gas flow path is
formed from the gas supply source 57 to the distal end of the movable nozzle 63a through the
electromagnetic valve 54 and the fixed side stainless steel pipe 75. 30 [0083] A ring-shaped gasket 81
for sealing the gap between the movable nozzle 63a and the nozzle support housing 76 is fit onto a
projected side end of the nozzle support housing 76 so that the movable nozzle 63a inserted in the
linear bush 80 can be projected and retracted while maintaining the airtight 35 state. The retaining
flange 82 for preventing the gasket 81 from falling off is attached to the outermost end on the projected
side of the nozzle support  housing 76. A cylindrical collar 79 having a flange portion which extends
toward the center at the projected side end is provided at the end on the retrieved position side of the
nozzle support housing 76. The inside diameter of the flange portion is greater than but approximately
equal to the outer 5 dimension of the rod portion of the movable nozzle 63a. A C-shaped retaining ring
83 which is fit onto the peripheral portion of the retrieved side end of the movable nozzle 63a abuts
against the flange portion of the collar 79 to restrict the limit position of the movable nozzle 63a on the
projected side. 
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housing 76. A cylindrical collar 79 having a fl,ange portion which extends

toward the center at the projected side end is provided at the end on the

retrieved position sid.e of the nozzle support housing 76. The inside diameter of

the flange portion is greater than but approximately equal to the outer

dimension of the rod portion of the movable nozzle 63a. A C-shaped retaining

ring 83 which is fi.t onto the peripheral portion of the retrieved side end of the

movable nozzle 63a abuts against the flange portion of the collar 79 to restrict

the limit position of the movable nozzle 63a on the projected side.

loos¿l
A ring-shaped urethane block 85 having an inner peripheral surface

which is tapered such that its inner radius decreases toward the deeper end in

an inserting direction (the support moving directiod is inserted and fi.t into the

side of the recessed portion 63b which faces the movable nozzle 63a. And a

retaining flange 86 that contacts the periphery portion of the urethane block 85

is attached to the side of the recessed portion 63b which faces the movable

nozzle 63a. The ring-shaped urethane block 85 functions as a sealing member

for sealing any gap between the recessed portion 63b and the dome'shaped

distal end portion of the movable nozzle 63a when the movable nozzle 63a is

inserted to the recessed portion 63b.

[oosr]
Provid.ed to the article transport vehicle 3A is a carriage side

controller which controls operations of the article transport vehicle 3 by

controlling, among other things, travel operation of the travel portions 6,

vertical movement operation of the grip portion 7, and attitude switching

operation of the gripper 20. And when the carriage side controller receives a

transport command which specifies the transport origin and the transport

d.estination from a facility management computer which manages operations of

a plurality of article transport vehicles 3, the carriage side controller is

configured. to perform a transporting process in which a container W is
transported from the transport origin to the transport destination specifi.ed in

the transport command. The station la or the container storage section 4 is

specifi.ed as the transport origin or the transport destination. Here, the

controller and the computer are of the conventional technology, and have a

CPU, memorJ¡, communication unit, etc. And algorithms for executing the
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10 [00841         A ring-shaped urethane block 85 having an inner peripheral surface which is tapered
such that its inner radius decreases toward the deeper end in an inserting direction (the support
moving direction) is inserted and fit into the side of the recessed portion 63b which faces the movable
nozzle 63a And a 15 retaining flange 86 that contacts the periphery portion of the urethane block 85 is
attached to the side of the recessed portion 63b which faces the movable nozzle 63a. The ring-shaped
urethane block 85 functions as a sealing member for sealing any gap between the recessed portion
63b and the dome-shaped distal end portion of the movable nozzle 63a when the movable nozzle 63a
is 20 inserted to the recessed portion 63b. [0085] Provided to the article transport vehicle 3A is a
carriage side controller which controls operations of the article transport vehicle 3 by 25 controlling,
among other things, travel operation of the travel portions 6, vertical movement operation of the grip
portion 7, and attitude switching operation of the gripper 20. And when the carriage side controller
receives a transport command which specifies the transport origin and the transport destination from a
facility management computer which manages operations of 30 a plurality of article transport vehicles
3, the carriage side controller is configured to perform a transporting process in which a container W is
transported from the transport origin to the transport destination specified in the transport command
The station la or the container storage section 4 is specified as the transport origin or the transport
destination. Here, the 35 controller and the computer are of the conventional technology and have a 
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functions described in this specifrcation are stored in the memory.

looaol
When the carriage side controller receives a transport command

which specifies a station la as the transport origin, and which specifies a

container storage section 4 as the transport destination, the carriage side

controller controls the operation of the article transport vehicle 3 by controlling

the travel operation of the travel portions 6 to cause it travel to the specifi.ed

station la of the transport origin based on detected information from various

sensors, such as a sensor for detecting the target stop position corresponding to

the station 1a of the transport origin, and a sensor for detecting the distance

covered from a reference point by the article transport vehicle 3, and thereafter

by controlling the vertical movement operation of the grip portion 7 and the

attitude switching operation of the gripper 20 to receive a container W from the

station la of transport origin. The carriage side controller then controls the

travel of the article transport vehicle 3 to cause it to travel to the container

storage section 4 of the specifi.ed transport destination based on the detected

information from various sensors.

[oosz]
When the article transport vehicle 3 arrives at the container transfer

location corresponding to the container storage section 4 of the transport

d.estination, the carriage side controller controls the projecting and retracting

operation of the operating means 50 as well as the attitude switching operation

of the gripper 20, with the article transport vehicle 3 stopped, to project the

operating means 50 to push the operated member 43 of the container storage

section 4 from the proximate position to the spaced apart position and thus to

move the container supp ort 23 located in the storage position to the transfer

position, and then to place the container W on the container support 28. And

the carriage sid.e controller causes the operating means 50 to be retracted to

pull the operated member 43 in the container storage section 4 from the spaced

apart position to the proximate position to move the container support base 28

located in the transfer position to the storage position.

loossl
As the article transport vehicle 3 moves the container support 28 from
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CPU, memory, communication unit, etc. And algorithms for executing the  functions described in this
specification are stored in the memory. [00861 When the carriage side controller receives a transport
command 5 which specifies a station la as the transport origin, and which specifies a container storage
section 4 as the transport destination, the carriage side controller controls the operation of the article
transport vehicle 3 by controlling the travel operation of the travel portions 6 to cause it travel to the
specified station la of the transport origin based on detected information from various 10 sensors, such
as a sensor for detecting the target stop position corresponding to the station la of the transport origin,
and a sensor for detecting the distance covered from a reference point by the article transport vehicle
3, and thereafter by controlling the vertical movement operation of the grip portion 7 and the attitude
switching operation of the gripper 20 to receive a container W from the 15 station la of transport origin.
The carriage side controller then controls the travel of the article transport vehicle 3 to cause it to travel
to the container storage section 4 of the specified transport destination based on the detected
information from various sensors. 20 [0087]         When the article transport vehicle 3 arrives at the
container transfer location corresponding to the container storage section 4 of the transport
destination, the carriage side controller controls the projecting and retracting operation of the operating
means 50 as well as the attitude switching operation 25 of the gripper 20, with the article transport
vehicle 3 stopped, to project the operating means 50 to push the operated member 43 of the container
storage section 4 from the proximate position to the spaced apart position and thus to move the
container support 28 located in the storage position to the transfer position, and then to place the
container W on the container support 28. And 30 the carriage side controller causes the operating
means 50 to be retracted to pull the operated member 43 in the container storage section 4 from the
spaced apart position to the proximate position to move the container support base 28 located in the
transfer position to the storage position. 35 [0088] As the article transport vehicle 3 moves the
container support 28 from  the storage position to the transfer position, the movable nozzle 63a and
the recessed portion 63b which define the connecting member 63 are moved apart from each other
(see Fig. 8 (b)), which causes the moving side portion 62 to move away from the fixed side portion 61
of the gas supply means 60, resulting 5 in a release of the connection between the fixed side portion
61 of the gas supply means 60 and the moving side portion 62. And as the article transport vehicle 3
moves the container support 28 from the transfer position to the storage position, the movable nozzle
63a and the recessed portion 63b which define the connecting member 63 become connected to each
other (see Fig. 8 10 (a)), which causes the moving side portion 62 and the fixed side portion 61 of the
gas supply means 60 to be connected to each other, resulting in establishing communication between
the fixed side gas flow path in the fixed side portion 61 and the moving side gas flow path in the
moving side portion 62. 
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the storage position to the transfer position, the movable nozzle 63a and the

recessed portion 63b which define the connecting member 63 are moved apart

from each other (see Fig. 8 (b)), which causes the moving side portion 62 to

move away from the fixed side portion 61 of the gas supply means 60, resulting

in a release of the connection between the fixed side portion 61 of the gas

supply means 60 and the moving side portion 62. And as the article transport

vehicle 3 moves the container supp ort 28 from the transfer position to the

storage position, the movable nozzle 63a and the recessed portion 63b which

defi.ne the connecting member 63 become connected to each other (see Fig. I
(Ð), which causes the moving side portion 62 and the fixed side portion 61 of

the gas supply means 60 to be connected to each other, resulting in

establishing communication between the fixed side gas flow path in the fixed

side portion 61 and the moving side gas flow path in the moving side portion

62.

loosgl
A relay circuit 55 that functions as inert gas supply control means is

provid.ed in the container support 28 (see Fig. 9). The relay circuit 55 causes

the electromagnetic valve 54 to be opened when relay circuit 55 receives a

detection signal that shows that the container W is received and supported by

the container support 28 from both the first seat sensor 25a and the second

seat sensor 25b, and a storage position signal that shows that the container

support 28 is located in the storage position from the storage position detection

sensor 24.In the container storage section 4 in which no container W is stored,

although the storage position signal will be sent from the storage position

detection sensor 24 lf the container supp ort 28 is the storage position, the frrst

seat sensor 25a and the second seat sensor 25b will send no detection signalsl

thus, the electromagnetic valve 54 in the container storage section 4 stays

closed. For this reason, even if the fixed side gas flow path in the fixed side

portion 61 and the moving side gas fLow path in the moving side portion 62 arc

in communication with each other because the container support 28 is located

in the storage position, there wilI be no flow of nitrogen gasi thus, no nitrogen

gas will be released from t}ne nozzle cap 7I.

loogol
Although detailed description of the relay circuit 55 is omitted, it can
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15 [00891         A relay circuit 55 that functions as inert gas supply control means is provided in the
container support 28 (see Fig. 9). The relay circuit 55 causes the electromagnetic valve 54 to be
opened when relay circuit 55 receives a 20 detection signal that shows that the container W is
received and supported by the container support 28 from both the first seat sensor 25a and the second
seat sensor 25b, and a storage position signal that shows that the container support 28 is located in
the storage position from the storage position detection sensor 24. In the container storage section 4 in
which no container W is stored, 25 although the storage position signal will be sent from the storage
position detection sensor 24 if the container support 28 is the storage position, the first seat sensor
25a and the second seat sensor 25b will send no detection signals; thus, the electromagnetic valve 54
in the container storage section 4 stays closed. For this reason, even if the fixed side gas flow path in
the fixed side 30 portion 61 and the moving side gas flow path in the moving side portion 62 are in
communication with each other because the container support 28 is located in the storage position,
there will be no flow of nitrogen gas; thus, no nitrogen gas will be released from the nozzle cap 71. 35
[00901 Although detailed description of the relay circuit 55 is omitted, it can  be configured, for
example, by connecting in series three relay outputs which take the output from each sensor as the
input to control the opening and closing of the power supply line to the electromagnetic valve 5.
5[0091]         Thus, the relay circuit 55 allows nitrogen gas to be supplied by the gas supply means 60
when the container support 28 is located in the storage position and the container W is supported by
the container support 28 based on the detected information from the first seat sensor 25a, the second
seat sensor 10 25b, and the storage position detection sensor 24, and prevents the nitrogen gas from
being supplied by the gas supply means 60 when the container support 28 is not located in the storage
position or when the container W is not supported by the container support 28. 15[0092]         With the
configuration described above, when a container W is transported to the container storage section 4
by the article transport vehicle 3, nitrogen gas can be supplied to the container W to fill the inside of
Container W with the nitrogen gas at a predetermined pressure while storing the 20 container W in the
container storage section 4. Further, the relay circuit 55 controls the opening and closing of the
electromagnetic valve 54 based on the detected information from the first seat sensor 25a, the second
seat sensor 25b, and the storage position detection sensor 24; thus, useless discharge of the nitrogen
gas can be prevented. 25 [0093] 
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be configured., for example, by connecting in series three relay outputs which

take the output from each sensor as the input to control the opening and

closing of the power supply line to the electromagnetic valve 5.

loogrl
Thus, the relay circuit 55 allows nitrogen gas to be supplied by the gas

supply means 60 when the container supp oú 28 is located in the storage

position and the container W is supported by the container support 28 based on

the d.etected information from the first seat sensor 25a, the second seat sensor

25b, and the storage position detection sensor 24, and prevents the nitrogen

gas from being supplied by the gas supply means 60 when the container

support 28 is not located in the storage position or when the container W'is not

supported by the container support 28.

loogzl
With the configuration described above, when a container W is

transported to the container storage section 4 by the article transport vehicle 3,

nitrogen gas can be supplied to the container W to fill the inside of Container

W with the nitrogen gas at a predetermined pressure while storing the

container W in the container storage section 4. Further, the relay circuit 55

controls the opening and closing of the electromagnetic valve 54 based on the

detected information from the first seat sensor 25a, the second seat sensor 25b,

and the storage position detection sensor 24i thus, useless discharge of the

nitrogen gas can be prevented.

loogsl
lA]ternative Embodimentsl

While the present invention is specifically described based on the

embodiments of the invention, the present invention is not limited to the

above-described embodiments, to which various changes can be made without

deviating from the spirit of the invention. The alternate embodiments of the

present invention are described next.

loog¿l
(f) In the embodiment described above, although the movable nozzle

is described. as having an internal flow path that is defined as a straight flow

15

20

25

30

35

35

[Alternative Embodiments]         While the present invention is specifically described based on the
embodiments of the invention, the present invention is not limited to the 30 above-described
embodiments, to which various changes can be made without deviating from the spirit of the invention.
The alternate embodiments of the present invention are described next. [0094] 35(1) In the
embodiment described above, although the movable nozzle is described as having an internal flow
path that is defined as a straight flow  path that extends through the interior of the movable nozzle in
the direction in which the container support is moved, an internal flow path of the movable nozzle may
have various configurations. For example, as shown in Fig. 3, the internal flow path 84 may be
configured to include a straight first flow path 5 portion 84a that extends from the projected side end- in
the direction in which the container support 28 is moved (i.e., the direction shown at X in Fig. 10) - of
the movable nozzle 63a to a location just before the retrieved side end, and a second flow path portion
84b which communicates the first flow path portion 84a with the exterior of the movable nozzle 63a in
the radial direction of the 10 movable nozzle 63a at a location on the retrieved side of the movable
nozzle 63a. [0095] In this case, the position of the second flow path portion 84b in the 15 support
moving direction is preferably set at a position at which the second flow path portion 84b overlaps with
the physical extent of the linear bush 80 when the movable nozzle 63a is located at the limit position
on the projected side. With this configuration, blocking and opening means can be formed for blocking
the second flow path portion 84b when the container support 28 is 20 located at the transfer position
(position shown in Fig. 7), and for opening the second flow path portion 84b when the container
support 28 is located at the storage position (position shown in Fig. 6). And a ring-shaped 0 ring 87
which consists of an elastic material, such as urethane, is provided in the flange portion of the collar 79
to improve sealing effect when the second flow path 25 portion 84b is blocked. [00961 As the
container support 28 is moved from the storage position to the transfer position, the recessed portion
63b is moved away from the movable 



10

path that extend.s through the interior of the movable nozzle in the direction in

which the container support is moved, an internal fl.ow path of the movable

nozzle may have various configurations. For example, as shown in Fig. 3, the

internal flow path 84 may be configured to include a straight fi.rst flow path

portion 84a that extends from the projected side end - in the direction in which

the container supp ort 28 is moved (i.e., the direction shown at X in Fig. 10) - of

the movable nozz\e 63a to a location just before the retrieved side end, and a

second. flow path portion 84b which communicates the first flow path portion

84a with the exterior of the movable nozzle 63a in the radial direction of the

movable nozzle 63a at a location on the retrieved side of the movable nozzle

63a.

loogsl
In this case, the position of the second flow path portion 84b in the

support moving direction is preferably set at a position at which the second

flow path portion 84b overlaps with the physical extent of the linear bush 80

when the movable nozzle 63a is located at the limit position on the projected

side. With this configuration, blocking and opening means can be formed for

blocking the second flow path portion 84b when the container support 28 is

located at the transfer position (position shown in Fig. 7), and for opening the

second flow path portion 84b when the container support 28 is located at the

storage position (position shown in Fig. e). en¿ a ring'shaped O ring 87 which

consists of an elastic material, such as urethane, is provided in the flange

portion of the collar 79 to improve sealing effect when the second fl-ow path

portion 84b is blocked.

loogol
As the container support 28 is moved from the storage position to the

transfer position, the recessed portion 63b is moved away from the movable

nozz\e 63a along the support moving direction, and the movable nozzle 63a

which is urged toward. the projected side by the coiled spring 77 is moved to the

projected side along the support moving direction. Thus, by virtue of the fact

that the C-shaped retaining ring 83 provided in the retrieved position side end

of the movable nozzle 63a abuts against the O-ring 87 provided to the collar 79,

the movement to the projected side of the movable nozzle 63a is restricted and

the second flow path portion 84b and the interior space of the housing 76 can
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30 nozzle 63a along the support moving direction, and the movable nozzle 63a which is urged toward
the projected side by the coiled spring 77 is moved to the projected side along the support moving
direction. Thus, by virtue of the fact that the C-shaped retaining ring 83 provided in the retrieved
position side end of the movable nozzle 63a abuts against the 0-ring 87 provided to the collar 79, 35
the movement to the projected side of the movable nozzle 63a is restricted and the second flow path
portion 84b and the interior space of the housing 76 can  be isolated and sealed from each other.
[0097] In addition, when the 0-ring 87 is provided, the location of the second 5 flow path portion 84b in
the support moving direction may be located more toward the retrieved position side than the physical
extent of the linear bush 80 in the support moving direction when the movable nozzle 63b is located at
the limit position on the projected side. In this case, the retaining ring 83 may comprise a ring-shaped
0-ring. Thus configured, the blocking and opening 10 means would consist of the retaining ring 83 and
the 0-ring 87. [0098]         Thus, by providing the blocking and opening means, external air can be
prevented, to the extent possible, from entering the interior of the housing 15 76 from the distal end
portion of the movable nozzle 63a when the container support 28 is moved from the storage position to
the transfer position to transfer a container W. [0099] 20(2) In the embodiment described above,
although the container storage 
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be isolated and sealed from each other.

loogzl
In addition, when the O-ring 87 is provided, the location of the second

flow path portion 84b in the support moving direction may be located more

toward the retrieved position side than the physical extent of the linear bush

80 in the support moving direction when the movable nozzle 63b is located at

the limit position on the projected side. In this case, the retaining ring 83 may

comprise a ring-shaped O-ring. Thus configured, the blocking and opening

means would consist of the retaining ring 83 and the O'ring 87.

loogsl
Thus, by providing the blocking and opening means, external air can

be prevented, to the extent possible, from entering the interior of the housing

76 from the distal end portion of the movable nozzle 63a when the container

support 28 is moved from the storage position to the transfer position to

transfer a container W.

looggl
(Z) ln the embodiment described above, although the container storage

section 4 is provided to one lateral side of the travel rails 2 as an example, it is
also possible to install the container storage sections 4 to both lateral sides of

the travel rails 2. And, although a plurality of container storage sections 4 are

provided to be arranged in a row along the travel rails 2, t};Le number of the

installed container supports 28 canbe appropriately changed.

lorool
When the container storage sections 4 are installed to both lateral

sides of the travel rails 2, the article transport vehicle 3 may have two

operating means 50 including one operating means 50 for performing the

change operation of the container support 23 located to one side with respect to

the travel direction, and the other operating means 50 for performing the

change operation of the container support 28 located to the other side with

respect to the travel direction of the article transport vehicle 3.

In addition, the article transport vehicle 3 may have only one operating

means by providing the operating means 50 with an engaging roller that can
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section 4 is provided to one lateral side of the travel rails 2 as an example, it is also possible to install
the container storage sections 4 to both lateral sides of the travel rails 2. And, although a plurality of
container storage sections 4 are provided to be arranged in a row along the travel rails 2, the number
of the 25 installed container supports 28 can be appropriately changed. [ono]         When the container
storage sections 4 are installed to both lateral sides of the travel rails 2, the article transport vehicle 3
may have two 30 operating means 50 including one operating means 50 for performing the change
operation of the container support 28 located to one side with respect to the travel direction, and the
other operating means 50 for performing the change operation of the container support 28 located to
the other side with respect to the travel direction of the article transport vehicle 3. 35In addition, the
article transport vehicle 3 may have only one operating means by providing the operating means 50
with an engaging roller that can  be projected and retrieved to both right and left with respect to the
travel direction of the article transport vehicle 3. [0101] 5(3) In the embodiment described above,
although the container storage sections 4 are provided on the ceiling side, as an example, the
invention is not limited to this. And, for example, the container storage sections 4 may be installed on
the floor surface. The transporting means is not limited only to the article transport vehicle 3 as
illustrated as an example and instead may be any 10 device that is configured to transport a container
that holds substrates and to transfer the container to and from a container support located in the
transfer position. [01021 15(4) In the embodiment described above, the container storage section
includes, as an example, the operated member which is pushed and pulled between the proximate
position and the spaced apart position by the operating means which is provided to the vehicle as
transporting means, and the support means for container support which is operatively connected to the
operated 20 member wherein the container support is moved between the storage position and the
transfer position as the operating portion is pushed and pulled by the operating means of the vehicle.
However, instead, move actuating means for moving the container support may be provided to the
container storage section so that the move actuating means can be operated, with the vehicle stopped
in 25 the container transfer location, to move the container support between the storage position and
the transfer position. 
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be projected and retrieved to both right and Ieft with respect to the travel

direction of the article transport vehicle 3.

lororl
(g) tn the embodiment described above, although the container storage

sections 4 are provided on the ceiling side, as an example, the invention is not

limited to this. And, for example, the container storage sections 4 may be

installed. on the floor surface. The transporting means is not limited only to the

article transport vehicle 3 as illustrated as an example and instead may be any

device that is confi.gured to transport a container that holds substrates and to

transfer the container to and from a container support located in the transfer

position.

lorozl
(¿) tn the embodiment described above, the container storage section

includes, as an example, the operated member which is pushed and pulled

between the proximate position and the spaced apart position by the operating

means which is provided to the vehicle as transporting means, and the support

means for container support which is operatively connected to the operated

member wherein the container support is moved between the storage position

and the transfer position as the operating portion is pushed and pulled by the

operating means of the vehicle. However, instead, move actuating means for

moving the container support may be provided to the container storage section

so that the move actuating means can be operated, with the vehicle stopped in

the container transfer location, to move the container support between the

storage position and the transfer position.

15

20

25

38

Claims 1. A container storage facility comprising:            transporting means for transporting a
container for holding at least 5 one substrate;        a container storage section for storing the container
transported by the transporting means; characterized in that the container storage section includes a
fixed frame member fixedly 10 provided and a container support provided to be movable with respect
to the fixed frame member between a storage position for storing the container and a transfer position
for transferring the container to or from the transporting means, in that gas supply means for supplying
inert gas, through a gas supply line, to 15 the container supported by the container support located at
the storage position is provided, wherein the gas supply line includes a fixed side portion provided to
the fixed frame member and a moving side portion provided to the container support so as to be
movable in unison with the container support, and in that 20there is provided a connecting member for
connecting the fixed side portion and the moving side portion to each other as the container support is
moved from the transfer position to the storage position, and for releasing the connection between the
fixed side portion and the moving side portion to allow the moving side portion to move away from the
fixed side portion as the 25 container support is moved from the storage position to the transfer
position. 2. A container storage facility as defined in claim 1 further comprising: a storage position
detection means for detecting that the container support is located at the storage position; 30a support
state detection means for detecting that the container is supported by the container support; inert gas
supply control means for, based on detected information from the storage position detection means
and the support state detection means, 
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Claims

1. A container storage facility comprising:

transporting means for transporting a container for holding at least

one substratei
a container storage section for storing the container transported by the

transporting meansi

chatactertz,ed in that
the container storage section includes a fi.xed frame member fixedly

provided, and a container support provided to be movable with respect to the

fixed frame member between a storage position for storing the container and a

transfer position for transferring the container to or from the transporting

means, in that
gas supply means for supplying inert gas, through a gas supply line, to

the container supported by the container support located at the storage

position is provided, wherein the gas supply line includes a fixed side portion

provided to the fixed frame member and a moving side portion provided to the

container support so as to be movable in unison with the container support,

and in that
there is provided a connecting member for connecting the fi.xed side

portion and, the moving side portion to each other as the container support is

moved, from the transfer position to the storage position, and for releasing the

connection between the fixed side portion and the moving side portion to allow

the moving side portion to move away from the fixed side portion as the

container support is moved from the storage position to the transfer position.

2. Acontainer storage facility as defined in claim 1 further comprising:

a storage position detection means for detecting that the container

support is located at the storage positioni

a support state detection means for detecting that the container is

supported by the container supporti

inert gas supply control means for, based on detected information from

the storage position detection means and the support state detection means,

allowing the inert gas to be supplied by the gas supply line when the container

support is located in the storage position and the container is supported by the

container support, and for preventing the inert gas to be supplied by the gas
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allowing the inert gas to be supplied by the gas supply line when the container 35 support is located in
the storage position and the container is supported by the container support, and for preventing the
inert gas to be supplied by the gas   supply line when the container support is not located in the
storage position or when the container is not supported by the container support.      3. A container
storage facility as defined in claim 1 or 2, characterized in that 5the connecting member includes:
a movable nozzle which is provided to one of the fixed side portion and the moving side portion, and
which is capable of being projected and retracted along a direction in which the container support is
moved between the storage position and the transfer position wherein the movable nozzle is urged
toward 10 a projected side by urging means;        a recessed portion which is provided to the other of
the fixed side portion and the moving side portion, and which the movable nozzle can be inserted into
or moved out of, wherein the movable nozzle is provided with an internal flow path for communicating
a fixed side gas flow path in the fixed 15 side portion with a moving side gas flow path in the moving
side portion to allow the inert gas to flow along the direction in which the container support is moved
when the movable nozzle is inserted into the recessed portion; and        a sealing member for sealing
any gap between the recessed portion and the movable nozzles when the movable nozzle is inserted
into the recessed 20 portion.      4. A container storage facility as defined in claim 3, characterized in
that        the internal flow path comprises a straight flow path extending through an interior of the
movable nozzle in the direction in which the 25 container support is moved.      5. A container storage
facility as defined in claim 3, characterized in that        the internal flow path includes a straight first
flow path portion that extends from a projected side end - in the direction in which the container 
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supply line when the container support is not located in the storage position or

when the container is not supported by the container support.

3. A container storage facility as defi.ned in claim L or 2, characterized in that

the connecting member includes:

a movable nozzle which is provided to one of the fixed side portion and

the moving side portion, and which is capable of being projected and retracted

along a direction in which the container support is moved between the storage

position and. the transfer position wherein the movable nozzle is urged toward

a projected side by urging meansi

a recessed portion which is provided to the other of the fixed side

portion and. the moving side portion, and which the movable nozzle can be

inserted. into or moved out of, wherein the movable nozzle is provided with an

internal flow path for communicating a fixed side gas flow path in the fixed

side portion with a moving side gas flow path in the moving side portion to

allow the inert gas to flow along the direction in which the container support is

moved when the movable nozzle is inserted into the recessed portioni and

a sealing member for sealing any gap between the recessed portion and

the movable nozzles when the movable nozzle is inserted into the recessed

portion.

4. A container storage facility as defi.ned in claim 3, characterized in that

the internal flow path comprises a straight flow path extending

through an interior of the movable nozzle in the direction in which the

container support is moved.

5. A container storage facility as defined in claim 3, characterízed in that

the internal flow path includes a straight first flow path portion that

extends from a projected side end - in the direction in which the container

support moved - of the movable nozzle to a location just before a retrieved side

end., and. a second flow path portion which communicates the fi.rst fLow path

portion with an exterior of the movable nozzle in a radial direction of the

movable nozzle at a location on a retrieved side of the movable rrozzle, and in

that
blocking and opening means is provided for blocking the second flow

path portion when the container support is located at the transfer position and
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30 support moved - of the movable nozzle to a location just before a retrieved side end, and a second
flow path portion which communicates the first flow path portion with an exterior of the movable nozzle
in a radial direction of the movable nozzle at a location on a retrieved side of the movable nozzle, and
in that 35blocking and opening means is provided for blocking the second flow path portion when the
container support is located at the transfer position and  for opening the second flow path portion when
the container support is located at the storage position. 6. A container storage facility as defined in
claim 1 or 2, characterized in that 5 the transporting means comprises an article transporting vehicle
which is movable along a travel path that extends adjacent to a container transfer location associated
with the container storage section, and which has a holding portion for holding the container, in that
the storage position is set to be at a location away from the travel path, 10 and the transfer position is
set to be at a location closer to the travel path than the storage position, in that the container storage
facility further comprises:           means for supporting the container support such that the position of
the container support can be changed between the storage position and the 15 transfer position; and
an operated member movable between a proximate position close to the vehicle which is stopped at
the container transfer location and a spaced apart position farther away from the vehicle, wherein the
operated member is operatively connected to the means for 20 supporting the container support such
that the container support is caused to be at the storage position when the operated member is at the
proximate position, and the container support is caused to be at the transfer position when the
operated member is at the spaced apart position, and in that the vehicle includes push-pull type
operating means for pushing the 25 operated member from the proximate position to the spaced apart
position by a projecting movement away from the vehicle, and for pulling the operated member from
the spaced apart position to the proximate position by a retracting movement toward the vehicle. 30 7.
A container storage facility as defined in claim 6, characterized in that the travel path and the fixed
frame member are provided to the ceiling, in that 
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for opening the second flow path portion when the container support is located

at the storage position.

G. A container storage facility as defined in claim I or 2, characterized in that

the transporting means comprises an article transporting vehicle which

is movable along a travel path that extends adjacent to a container transfer

Iocation associated with the container storage section, and which has a holding

portion for holding the container, in that
the storage position is set to be at a location away from the travel path,

an¿ the transfer position is set to be at a location closer to the travel path than

the storage position, in that
the container storage facility further comprises:

means for supporting the container support such that the position of

the container support can be changed between the storage position and the

transfer positioni and

an operated. member movable between a proximate position close to the

vehicle which is stopped at the container transfer location and a spaced apart

position farther away from the vehicle,

wherein the operated. member is operatively connected to the means for

supporting the container support such that the container support is caused to

be at the storage position when the operated member is at the proximate

position, and. the container support is caused to be at the transfer position

when the operated. member is at the spaced apart position, and in that

the vehicle includ.es push'pult type operating means for pushing the

operated. member from the proximate position to the spaced apart position by a

projecting movement away from the vehicle, and for pulling the operated

member from the spaced. apart position to the proximate position by a
retracting movement toward the vehicle.

Z. A container storage facility as defined in claim 6, characterized in that

the travel path and the fixed frame member are provided to the ceiling,

in that
the means for supporting the container support is confi.gured to be a

slide guiding mechanism for suspending and supporting an upper end of the

container support to the fixed frame member for sliding movement, in that

the container support is confi.gured to receive and support the container
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the means for supporting the container support is configured to be a slide guiding mechanism for
suspending and supporting an upper end of the 35 container support to the fixed frame member for
sliding movement, in that the container support is configured to receive and support the container  and
to be movable with a central portion thereof in a right and left direction as seen along a direction of its
movement being suspended and supported by the slide guiding mechanism, in that the fixed frame
member has a dimension, in the right and left direction 5 as seen in the direction in which the container
support is moved, that is formed to be smaller than a dimension of the container support in the right
and left direction, in that          the operated member is located on one side of the fixed frame member
in the right and left direction as seen in the direction in which the container 10 support is moved, in that
the connecting member of the gas supply line is located on the other side of the fixed frame member in
the right and left direction as seen in the direction in which the container support is moved, and in that
the moving side portion of the gas supply line is located on the other 15 side in the right and left
direction of the fixed frame member as seen in the direction in which the container support is moved,
such that the moving side portion is adjacent to the container support. 
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and. to be movable with a central portion thereof in a right and left direction as

seen along a d.irection of its movement being suspended and supported by the

slide guiding mechanism, in that
the fixed frame member has a dimension, in the right and left direction

as seen in the direction in which the container support is moved, that is formed

to be smaller than a dimension of the container support in the right and Ieft

direction, in that
the operated member is located on one side of the fixed frame member

in the right and left direction as seen in the direction in which the container

support is moved, in that
the connecting member of the gas supply line is located on the other

sid.e of the fixed frame member in the right and Ieft direction as seen in the

direction in which the container support is moved, and in that

the moving side portion of the gas supply line is located on the other

side in the right and Ieft direction of the fixed frame member as seen in the

direction in which the container support is moved, such that the moving side

portion is adjacent to the container support.
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