
ARTICLE PROCESSING FACILITY AND ITS CONTROL METHOD  BACKGROUND OF THE
INVENTION This invention relates to an article processing facility
including an  5 article carrier movable along a track extending by way of
an article transfer  location corresponding to an article processing
apparatus; an article gripper  provided on the article carrier to be
movable vertically, the article gripper  being switchable between a holding
state for holding an article and a release  state for releasing the
article; and an operation controller for controlling 10 traveling operation
of the article carrier to stop at the article transfer location  when
unloading an article from or loading an article to an article loading and
unloading station of the article processing apparatus, and for controlling
vertical movement of the article gripper and switching of the article
gripper  between the holding state and the release state when delivering an
article to 15 the article loading and unloading station or receiving an
article from the article  loading and unloading station. In a conventional
example of article processing facility as noted above,  an article rack
that temporarily stores an article is disposed adjacent and at  one side of
the track for transferring an article to and from the article carrier 20
standing still in the article transfer location. The article carrier has a
transverse movement operating mechanism for transversely moving a. lift
member to a position adjacent and laterally of the track. The article
carrier is  constructed, when standing still in the article transfer
location, to deliver an  article to and receive an article from the article
rack. The operation controller 25 is configured to control transverse
movement operation of the transverse  movement operating mechanism, lift
operation of the article gripper, and  switching of the article gripper
between the holding state and the release state,  so that, when an article
for loading is to be delivered to the article loading and  unloading
station but an article for unloading is present at the article loading 30
and unloading station, the article for loading is stored temporarily the
article  rack, and thereafter the article for unloading present at the
article loading and  unloading station is transported to a target
transporting location (see  Japanese Patent Publication (Unexamined) No.
2006-54389, for example). In the above conventional article processing
facility, after transporting  35 the article for unloading from the article
loading and unloading station to the  -1 



target transporting location, the article carrier must return to the
location of  the article rack temporarily holding the article for loading.
The above publication describes controlling of operation of the article
carrier where a plurality of article racks are arranged adjacent the
article  5 loading and unloading station for temporarily storing articles.
After temporarily storing an article for loading, an article for unloading
present at  the article loading and unloading station is temporarily stored
on the article  rack other than the article rack temporarily storing the
article for loading.  Then, the article for loading temporarily stored is
transferred to the article  10 loading and unloading station. With a
plurality of article racks arranged adjacent the article transfer  location
for temporarily storing articles, as noted above, the article carrier
holding an article for loading can transfer the article for loading to the
article  loading and unloading station even when an article for unloading
is present at 15 the article loading and unloading station. This attains
diversification of  article handling modes by the article carrier. In the
above conventional article processing facility, where a plurality  of
article racks are arranged adjacent the article loading and unloading
station  for temporarily storing articles, it is conceivable from the
description of Fig. 9 20 of Japanese Patent No. 3067656 referred to in the
above publication that the  article racks are arranged forward and rearward
of the article loading and  unloading station of the article treating
apparatus with respect to the direction  of movement of the article
carrier. However, the above conventional article processing facility has
the  25 following problem since one article rack for temporary storage is
disposed  adjacent and at one side of, or a plurality of article racks are
arranged forward  and rearward along, the track. Where one article rack for
temporary storage is disposed adjacent and  at one side of the track, as
noted hereinbefore, in order to transfer an article for  30 loading to the
article loading and unloading station, the article carrier holding no
article must run to the article transfer location. In this case, the
article  carrier having deposited the article for loading for temporary
storage does the  job after finishing some other process, or a different
article carrier is assigned  to the job. In any case, a new article
transporting command regarding the 35 article treating apparatus is
necessary in order to transfer the article for  



-2 J loading temporarily stored to the article loading and unloading
station. Thus,  a decrease occurs in the number of article carriers which
can be assigned to  article transporting commands relating to other article
treating apparatus,  among a limited number of article carriers. This
lowers capability of 5 processing in parallel for a plurality of article
processing apparatus, and  worsens carrying efficiency as a whole. Where a
plurality of article racks for temporary storage are arranged  adjacent and
at one side of the track, and forward and rearward with respect to  the
direction of movement of the article carrier, assuming, for example, that
an 10 article for loading is temporarily stored on the article rack located
upstream in  the direction of the movement of the article carrier, the
operation controller  controls operation of the article carrier as follows
in order to transfer the  article temporarily stored for loading to the
article loading and unloading  station. 15 After temporarily storing the
article for loading on the upstream article  rack with the article carrier
standing still in a stopping position for this article  rack, the article
carrier is moved forward to the article transfer location to  receive an
article for unloading present at the article loading and unloading
station. Then, the article carrier is moved forward to a stopping position
for 20 the downstream article rack, and stopped in the stopping position to
store the  article for unloading temporarily on the downstream article
rack. Then, the  article carrier is moved backward or moved around to the
stopping position for  the upstream article rack temporarily storing the
article for loading, and  stopped in this stopping position to fetch
article for loading temporarily stored 25 on the upstream article rack,
Subsequently, the article carrier is moved  forward to the article transfer
location to deliver the article for loading to the  article loading and
unloading station. Thus, where a plurality of article racks for temporary
storage are  arranged adjacent and at one side of the track, and forward
and rearward with  30 respect to the direction of movement of the article
carrier, traveling operation of the article carrier is required for each of
the processes for temporary storage  of the article for loading, temporary
storage of the article for unloading,  fetching of the article for loading,
and transfer of the article for loading. A  



long time is taken before the article for loading is finally delivered to
the article  35 loading and unloading station, thereby worsening carrying
efficiency. 3_ .. i Further, in the conventional article processing
facility, when  temporarily storing an article on an article rack, the
transverse movement  operating mechanism moves the article gripper
horizontally to place the article  gripper over on the article rack
disposed adjacent and at one side of the track, 5 and to move the article
gripper vertically in that state. In order to avoid the  influence of
swinging occurring after the horizontal movement of the article  gripper is
completed, a certain standby time may be needed before starting  vertical
movement in a position for temporary storage operation. This can  also
extend the time required for loading and unloading articles to and from  10
the article loading and unloading station. SUMMARY OF THE INVENTION This
invention has been made having regard to the state of the art  noted above,
and its object is to provide an article processing facility which can  15
process loading and unloading of articles to and from an article loading
and  unloading station quickly while allowing various processing modes. An
article processing facility according to this invention
comprisescomprising: an article carrier movable along a track extending by
way of an article  20 transfer location corresponding to an article
processing apparatus; an article gripper provided on said article carrier
to be movable  vertically, said article gripper being switchable between a
holding state for  holding an article and a release state for releasing the
article; an operation controller for controlling traveling operation of
said article  25 carrier to stop at said article transfer location when
unloading an article from  or loading an article to an article loading and
unloading station of said article  processing apparatus, and for
controlling vertical movement of said article  gripper and switching of
said article gripper between said holding state and  said release state
when delivering an article to said article loading and 30 unloading station
or receiving an article from said article loading and  unloading station. A
pair of article racks for temporarily storing articles are also provided,  



each of said article racks being shiftable between an extended position
projecting toward said track for transferring an article to and from said
article 35 carrier at said article transfer location, and a retracted
position retracted away  -4 from said track, said article carrier is
configured to transfer an article to and  from each of said article racks
in said extended position when the article  carrier is at the article
transfer location. Said operation controller is configured  to control
vertical movement of said article gripper, switching of said article 5
gripper between said holding state and said release state, and shifting of
said  pair of article racks such as to: 1) temporarily place said article
for loading on  one of said article racks, and thereafter to temporarily
place said article for  unloading on the other of said article rack when an
article for loading held by  said article gripper is to be delivered to
said article loading and unloading 10 station but an article for unloading
is present at said article loading and  unloading station; and 2) next,
transfer said article for loading to said article  loading and unloading
station. A control method corresponding to this construction includes, when
an  article for loading held by said article gripper is to be delivered to
said article  15 loading and unloading station but an article for unloading
is present at said article loading and unloading station, a step of
temporarily placing said article  for loading on one of said article racks,
and thereafter temporarily placing said  article for unloading on the other
of said article racks; and a step of  transferring said article for loading
to said article loading and unloading  20 station. Thus, when an article
for loading is transferred to the article loading  and unloading station
while an article for unloading is present at the article  loading and
unloading station, the article carrier may be moved to the article
transfer location to transfer the article for loading to the article
loading and 25 unloading station. Then, without moving the article carrier
thereafter,  various operations can be carried out to store the article for
loading  temporarily on one of the two article racks, to store the article
for unloading  present at the article loading and unloading station
temporarily on the other of  the article racks, and to transfer the
temporarily stored article for loading to 30 the article loading and
unloading station. The loading and unloading of the  articles to and from
the article loading and unloading station can be processed  



the more quickly for not necessitating traveling operation of the article
carrier. Since the article gripper is vertically movably mounted on the
article  carrier, a path for vertically movement of the article gripper is
fixed when the  35 article carrier stops in the article transfer location.
After the article carrier  -5 stops in the article transfer location,
operations for temporarily storing articles  on the article racks and for
transferring articles to and from the article loading  and unloading
station are carried out without traveling operation of the article
carrier. The article carrier is maintained still. Thus, the article gripper
can 5 be moved vertically in a steady manner when temporarily storing
articles on  the article racks, and transferring the articles to and from
the article loading  and unloading station. When storing an article
temporarily on an article rack, the article  needs to be placed accurately
in a predetermined position on the article rack.  10 However, where a
temporary storage operation is accompanied by transverse movement of the
article gripper as in the prior art, there is a possibility that  the
position of the article gripper relative to the article rack swings and
does  not stabilize. To place the article accurately in a predetermined
position on  the article rack, a measure must be taken against the swing
resulting from the 15 transverse movement of the article gripper, such as a
standby until the swing  stops. Thus, the operation for temporarily storing
the article cannot be  carried out quickly. Also when causing the article
gripper to pick up an  article temporarily stored on an article rack, a
measure must be taken against  the swing of the article gripper relative to
the article rack. It is impossible for  20 the article gripper to hold the
article quickly. By contrast, according to this invention, when storing an
article  temporarily on an article rack, the article gripper can place the
article on the  article rack in the extended position only by moving
vertically. The position of  the article gripper relative to the article
rack in the extended position can be 25 stable when in vertical movement.
Thus, without taking a measure such as a  standby until the position of the
article stabilizes relative to the article rack,  the article can be placed
accurately in the predetermined position on the article  rack. The article
can be stored quickly and properly. Also when causing the  article gripper
to pick up an article temporarily stored on an article rack, the 30 article
gripper can hold the article quickly and properly without taking a  



measure such as a standby until the position of the article stabilizes
relative to  the article rack. Thus, the article processing facility
provided by this invention can  process loading and unloading of articles
to and from the article loading and  35 unloading station quickly while
allowing various processing modes. -6 In an embodiment of this invention,
said operation controller is  configured to control vertical movement of
said article gripper, switching of  said article gripper between said
holding state and said release state, shifting  of said article racks, and
traveling operation of said article carrier such as to 5 transport the
unloaded article, that is temporarily stored, to a target  transporting
location after transferring said article, for loading, to said article
loading and unloading station. A control method corresponding to this
construction further comprises  a step of transporting said article for
unloading temporarily stored to a target  10 transporting location after
transferring said article for loading to said article  loading and
unloading station. According to this embodiment, the article carrier having
transferred  the article for loading to the article loading and unloading
station and now  carrying no article undertakes to transport the article
for unloading to the 15 target transporting location. When transporting the
temporarily stored  article for unloading to the target transporting
location, this article can be  transported to the target transporting
location by the article carrier lying in  the article transfer location
without requiring a different article carrier not  holding an article to be
moved to the article transfer location. 20 Thus, the temporarily stored
article for unloading can be transported  quickly to the target
transporting location. It is also possible to avoid as much  as possible
the instance of the article carrier traveling in the state of holding no
article, thereby realizing improved operating efficiency. Thus, the article
processing facility provided by this invention can  25 process loading and
unloading of articles to and from the article loading and  unloading
station quickly and in various processing modes, and besides  realizes
improved operating efficiency. In an embodiment of this invention, the
article carrier, preferably,  includes a shift control device for shifting
said article racks between said  



30 extended position and said retracted position when said article carrier
is at said article transfer location; and said operation controller is
configured to  control operation of said shift control device for shifting
said article racks. The operation controller can move the article racks
between the  extended position and retracted position by controlling
operation of the shift  35 control device provided for the article carrier.
There is no need for a power  -7 feeding device for feeding electric power
to each of the article racks for cause its  shifting, or a command
communicating device for communicating control  command to the article
racks. This realizes a simplified construction of the  article processing
facility. 5 In an embodiment of this invention, one of said article racks
is disposed  adjacent and to one of right and left sides of said track,
while the other of said  article racks is disposed adjacent and to the
other of right and left sides of said  track. Since the pair of article
racks are. arranged adjacent and to the right  10 and left sides of the
track, the article racks can be at the same height. With  the article racks
having the same height, the article gripper may be in the  same vertical
position for temporarily storing an article on one article rack and  for
temporarily storing an article on the other article rack. Similarly, the
article gripper may be in the same vertical position for picking up an
article 15 temporarily stored on one article rack and for picking up an
article temporarily  stored on the other article rack. Therefore, by
providing the article racks adjacent the opposite sides of  the track, the
article racks can share the same vertical position, thereby  realizing a
simplified control of vertical movement of the article gripper. 20 In an
embodiment of this invention, the track, preferably, is defined by  an
overhead rail, and the article carrier is a transport vehicle movable along
the rail, the transport vehicle including a lift mechanism having a
flexible  member, the article gripper being movable by the lift mechanism
through the  flexible member between an upper position and a lower
position. 25 In an embodiment of this invention, the transport vehicle,
preferably,  has a front vertical frame and a rear vertical frame, front
and rear being with  respect to a direction of movement of the vehicle, the
upper position being a  position between the front vertical frame and the
rear vertical frame, the lower  



position being a position suitable for placing an article on the article
loading  30 and unloading station disposed on the ground. In an embodiment
of this invention, each of the article racks, preferably,  is disposed
substantially level with the article gripper in the upper position, so
that each of the article racks can receive an article from the article
gripper by  moving substantially horizontally to the extended position. 35
-8 I BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 is a plan view of an article
processing facility;  Fig. 2 is a side view of a transport vehicle and a
station,  Fig. 3 is a side view of the transport vehicle; 5 Fig. 4 is a
front view in vertical section of the transport vehicle;  Fig. 5 is a
perspective view of an article rack; Fig. 6 is a perspective view of the
article rack in a retracted position;  Fig. 7 is a perspective view of the
article rack in an extended position;  Fig. 8 is a plan view of the article
rack in the retracted position; 10 Fig. 9 is a plan view of the article
rack in the extended position; Figs. 10 (A)-(C) show diagrammatic views of
an example of article  moving paths for different commands; Figs. 11
(A)-(C) show diagrammatic views of an example of an article  path when a
fetch and load command and an unload and store command are  15 issued
simultaneously; Fig. 12 (D) shows a diagrammatic view, which is a
continuation from  Figs. 11 (A)-(C), of an example of an article path when
a fetch and load  command and an unload and store command are issued
simultaneously; Fig. 13 is a flow chart showing control operations of the
vehicle  20 controller when a fetch and load command and an unload and
store command  are issued simultaneously. DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS An article processing facility according to this invention will
be  25 described with reference to the drawings. As shown in Figs. 1 and 2,
the article processing facility includes a  guide rail 2 installed as a
track extending by way of article transfer locations  



for a plurality of article processing apparatus 1, and a transport vehicle
3  acting as an article carrier movable along the guide rail 2. The
transport 30 vehicle 3 transports containers 5 acting as articles storing
semiconductor  substrates between the plurality of article processing
apparatus 1. Each article processing apparatus 1 performs a predetermined
process  for partly finished goods in the course of manufacturing
semiconductor  substrates, for example. The plurality of article processing
apparatus 1 are 35 arranged along the guide rail 2 in the order of first
processing apparatus la,  -9 second processing apparatus lb and third
processing apparatus lc to follow the  order of the manufacturing process
of semiconductor substrates. Each article  processing apparatus 1 has a
station 7 (first station 7a, second station 7b or  third station 7c)
located directly under the guide rail 2. 5 The transport vehicle 3 has a
vertically movable article gripper 4  (hereinafter called simply the
gripper 4) for holding a container 5 in a  suspended state. With the
transport vehicle 3 standing still, the gripper 4 is  vertically movable,
by winding and unwinding wires 6, between an upper  position adjacent the
transport vehicle 3, and a lower position for article 10 transfer to and
from the stations 7 disposed below the transport vehicle 3. Fig.  2 shows
the gripper 4 being lowered from the upper position to the lower  position
at the right-hand side, and the gripper 4 being raised from the lower
position to the upper position at the left-hand side. Each station 7 is in
the form of a support table for supporting  15 containers 5. The station 7
serves to receive containers 5 from the transport  vehicle 3 for a
predetermined process by the article processing apparatus 1, or  to deliver
containers 5 having undergone the predetermined process by the  article
processing apparatus 1 to the transport vehicle 3. The station 7
corresponds to the article loading and unloading station of this invention.
20 The transport vehicle 3 moves along the guide rail 2, with the gripper 4
placed in the upper position. With the transport vehicle 3 stopped in an
article transfer location corresponding to a station 7 for transfer, among
the  article transfer locations for the plurality of stations 7, a
container 5 is  transferred to or from this station 7 by vertically moving
the gripper 4 between  25 the upper position and the lower position. As
shown in Figs. 2 through 4, the guide rail 2 is fixed to a ceiling by  



guide rail brackets 8. The transport vehicle 3 includes an upper vehicle
body  9 located in an inner space of the guide rail 2, and a lower vehicle
body 12  located under the guide rail 2, which are connected together by
fore and aft  30 connecting rods 10 and 11. The upper vehicle body 9 has a
primary coil 14 disposed close and  opposite to a magnet 13 mounted in the
inner space of the guide rail 2. The  upper vehicle body 9 is the linear
motor type propelled by a linear motor  formed of the magnet 13 and primary
coil 14. The transport vehicle 3 is  35 movable along the guide rail 2 by
this propelling force. -10 i In the inner space of the guide rail 2,
running guideways 16 are formed  for guiding running wheels 15 of the upper
vehicle body 9, and anti-swing  guideways 18 for guiding anti-swing wheels
17 of the upper vehicle body 9. The guide rail 2 has feeder lines 19, and
the upper vehicle body 9 has  5 receiving coils 20. The feeder lines 19
supplied with AC generate magnetic  fields, which cause the receiving coils
20 to generate power required by the  transport vehicle S. Thus, power is
supplied in a non-contact mode. In this embodiment, the mode for driving
the upper vehicle body 9 is  the linear motor type that obtains propelling
force from a linear motor.  10 Alternatively, for example, an electric
motor may be provided for rotating the running wheels 15, and the upper
vehicle body 9 may be driven by rotating the  running wheels 15 with the
electric motor. The lower vehicle body 12 includes a fore and aft frame 21
extending in  the fore and aft direction of the transport vehicle 3, and a
pair of front and rear  15 vertical frames 22 extending downward from a
forward end and a rearward end of the fore and aft frames 21. The lower
vehicle body 12 is  channel-shaped opening downward in side view, with the
gripper 4 disposed at  the middle in the fore and aft direction. The
gripper 4 is attached to a lift member 23 vertically movable  20 relative
to the upper vehicle body 9. The lift member 23 is supported to be
vertically movable by a lift control mechanism 24 attached to the fore and
aft  frame 21. The lift control mechanism 24 has four wires 6 wound around
a  rotating drum 26 rotatable by a drum driving motor 25. The lift control



25 mechanism 24 rotates the rotating drum 26 forward and backward to wind
and unwind the four wires 6 simultaneously, thereby moving the lift member
23 up  and down while maintaining the lift member 23 in a substantially
horizontal  position. The wires 6 may be replaced with belts. The wires and
belts are  called flexible elements. 30 The gripper 4 includes a pair of
gripping elements 4a for holding a  flange 5a of each container 5. The pair
of gripping elements 4a are switchable,  with forward and backward
rotations of a holding motor 27, between a holding  position for holding
the flange 5a by the gripping elements 4a rocking toward  each other (the
state shown in the solid lines in Fig. 3) and a release position 35 for
releasing the flange 5a by the gripping elements 4a rocking away from each
-11 other (the state shown in the dotted lines in Fig. 3). In order to
store temporarily the containers 5 transported to the  stations 7, as shown
in Fig. 1, a plurality of article racks 28 are arranged  laterally of and
close to the guide rail 2 to form opposed pairs across the guide 5 rail 2.
Plural pairs of the article racks 28 are arranged along the guide rail 2.
Among these article racks 28, a pair of article racks 28 whose article
transfer location corresponds to an article transfer location for each
station 7  serve as article racks 28 for temporary storage (hereinafter
called temporary  storage racks 28T) to temporarily store a container 5 to
be loaded into the 10 station 7 and a container 5 to be unloaded from the
station 7. These article  racks 28 correspond to the pair of article racks
for temporary article storage of  this invention. Since the article
transfer location for the pair of temporary storage  racks 28T is in
agreement with the article transfer location for the station 7,  15 when
the transport vehicle 3 stands still in the article transfer location for
the station 7, a container 5 can be transferred to or from each of the
temporary  storage racks 28T. The article racks 28 whose article transfer
location differs from the  article transfer location for each station 7 are
article racks 28 for storage to  20 store containers 5 temporarily
(hereinafter called storage racks 28B). These storage racks 28B are used
when the processing in an upstream article  processing apparatus 1 (e.g.
the first processing apparatus la), and containers  5 unloaded from its
station 7 (e.g. the first station 7a) are to be loaded into the  



station 7 (e.g. the second station 7b) of an article treating apparatus 1
(e.g. the 25 second treating apparatus lb) for a next process located
downstream with  respect to the direction of movement of the transport
vehicle 3. As shown in Figs. 5 through 9, each of the article racks 28 is
shiftable  between an extended position (see Figs. 7 and 9) projecting
toward the guide  rail 2 for receiving a container 5 from, and delivering a
container 5 to, the 30 gripper 4 of the transport vehicle 3 having stopped
in the article transfer  location corresponding thereto, and a retracted
position (see Figs. 6 and 8)  withdrawn from the guide rail 2. The extended
position of the article rack 28  means a state where a movable frame 30 of
the article rack 28 is in an  extended position as described hereinafter.
The retracted position of the 35 article rack 28 means a state where the
movable frame 30 of the article rack 28  12 is in a retracted position. The
fore and aft direction of the transport vehicle 3 standing still in the
article transfer location will hereinafter be called simply "the fore and
aft  direction", and the direction toward and away from the transport
vehicle 3 5 standing still in the article transfer location simply "the
direction of access".  The article transfer location is determined as
corresponding to each of  the article racks 28. In the fore and aft
direction, the article rack 28 is formed  to have a width smaller than a
distance between the pair of front and rear  vertical frames 22 of the
transport vehicle 3. Thus, when the transport 10 vehicle 3 stops in the
article transfer location, the article rack 28 is movable  into and out of
the space between the pair of front and rear vertical frames 22  of the
transport vehicle 3. The retracted position is set to a side of and
adjacent the guide rail 2,  but away from the guide rail 2 in the direction
of access, such that the article  15 rack 28, when in the retracted
position, will not itself, or the container 5 placed thereon will not,
obstruct movement of the transport vehicle 3 or vertical  movement of the
gripper 4. The extended position is set to a position vertically
overlapping the  gripper 4 of the transport vehicle 3 standing still in the
article transfer location.  20 Thus, when the article rack 28 is in the
extended position, a container 5 can be transferred between the article
rack 28 and the gripper 4 located in the  position adjacent the upper
position of the transport vehicle 3 standing still in  



the article transfer location. As shown in Fig. 5, each article rack 28
includes a fixed frame 29  25 installed on the ceiling side as
corresponding to the retracted position, and the  movable frame 30
supported to be movable in the direction of access relative to  the fixed
frame 29. The fixed frame 29 is formed of a pair of side frame members 29a
elongated in the direction of access. The pair of side frame members 29a
are  30 interconnected by a first frame connector 31a and a second frame
connector 31b spaced from each other in the direction of access. The first
frame  connector 31a interconnects the sides close, in the direction of
access, to the  transport vehicle 3 standing still in the article transfer
location. The second  frame connector 31b interconnects the sides remote,
in the direction of access, 35 from the transport vehicle 3 standing still
in the article transfer location.  13 The fixed frame 29 is suspended, with
a plurality of suspending  extensions 32 extending upward from the pair of
side frame members 29a and  having upper ends fixed by mounting brackets to
two suspending supports 33.  The suspending supports 33 are suspended from
the ceiling through 5 suspension bolts 34 to extend longitudinally of and
parallel to the guide rail 2.  The construction for supporting the fixed
frame 29 as suspended from  the ceiling is not limited to the above
construction, but may be modified as  appropriate. The fixed frame 29 may
be supported as suspended from the  ceiling, for example, by forming
bolt-receiving grooves in the upper end of the 10 fixed frame 29, bolting
the lower ends of the suspending supports to the  bolt-receiving grooves,
and bolting the upper ends of the suspending supports  to the ceiling.
Thus, each of the fixed frames 39 of the plurality of article racks 28 is
individually supported as suspended from the ceiling, which allows each
article  15 rack 28 to be attached or detached. The article racks 28 may be
added or  deducted with ease. As shown in Figs. 6 and 7, the movable frame
30 includes a pair of right  and left support arms 35 formed in a shape to
extend in the direction of access,  and a plurality of connecting frames 36
spaced from each other in the direction  20 of access and interconnecting
the pair of right and left support arms 35. The movable frame 30 is
configured to support the bottom of a  



container 5 as placed on the plurality of connecting frames 36. The
plurality  of connecting frames 36 share the supporting of the bottom of
the container 5  placed thereon. 25 The connecting frames 36 have an
embossed sectional shape with a  central part protruding upward, and a flat
portion of the boss receives and  supports the bottom of a container 5. The
connecting frames 36 have opposite  ends thereof placed on inwardly bent
portions of the support arms 35, and fixed  to the support arms 35 by bolts
and nuts. 30 The connecting frames 36 include an elongate first connecting
frame  36a located close to the transport vehicle 3 standing still in the
article transfer  location, and an elongate second connecting frame 36b
located remote from the  transport vehicle 3 standing still in the article
transfer location. The first  connecting frame 36a has an upstanding wall
portion 37 extending toward the 35 transport vehicle 3 standing still in
the article transfer location, and upward.  14 i The upstanding wall
portion 37 serves to restrict movement of a container 5  toward the
transport vehicle 3 standing still in the article transfer location. The
pair of right and left support arms 35 are interconnected not only  by the
connecting frames 36 but also by a plurality of coupling frames 45. The  5
coupling frames 45 include a first coupling frame 45a interconnecting the
ends of the lower portions 35a of the right and left support arms 35 remote
from the  transport vehicle 3 standing still in the article transfer
location, a second  coupling frame 45b interconnecting the intermediate
portions 35b of the right  and left support arms 35, and a third coupling
frame 45c interconnecting the  10 upper portions 35c of the right and left
support arms 35. A slide guide mechanism 46 is provided for supporting the
article rack  28 to be shiftable between the retracted position (see Figs.
6 and 8) and  extended position (Figs. 7 and 9). The slide guide mechanism
46 supports the  movable frame 30 to be slidable in the direction of access
relative to the fixed  15 frame 29. The slide guide mechanism 46 includes
rails 47 formed on the fixed  frame 29, and a plurality of guide rollers 48
arranged on the support arms 35.  The rails 47 are formed on the pair of
side frame members 29a. The guide  rollers 48 are arranged on the upper
portions 35c of the support arms 35. 



20 With the rails 47 supporting and guiding the guide rollers 48, the slide
guide  mechanism 46 supports the movable frame 30 to be slidable relative
to the  fixed frame 29 between the retracted position and extended
position. The fixed frame 29 includes an operated element 49 supported to
be  movable in the direction of access between a proximate position (Figs.
6 and 8)  25 adjacent the transport vehicle 3 standing still in the article
transfer location and a remote position (Figs. 7 and 9) away from the
transport vehicle S. The  operated element 49 is linked with the article
rack 28 such that the operated  element 49, when in the proximate position,
operates the article rack 28 to the  extended position, and when in the
remote position, operates the article rack  30 28 to the retracted
position. The operated element 49 has a longitudinally intermediate part
thereof  pivotally connected to a plate-like base 50 provided on an upper
part of one of  the side frame members 29a, to be rockable about a first
pivot axis P1  extending through the position of connection. The operated
element 49 35 includes a first operated portion 49a extending from the
first pivot axis P1  -15 toward the transport vehicle 3, when in the
proximate position, and a second  operated portion 49b extending from the
first pivot axis P1 away from the  transport vehicle 3, which portions 49a
and 49b are formed integral together,  with a level difference
therebetween. 5 By rocking about the first pivot axis P1, the operated
element 49  switches between the proximate position and remote position. In
the  proximate position (Figs. 6 and 8), the first operated portion 49a
acting as a  forward portion assumes a position closer than the first pivot
axis P1 to the  transport vehicle 3 standing still in the article transfer
location. The first 10 operated portion 49a of operated element 49 has a
groove 51 formed therein to  extend in a direction crossing the direction
of access toward the first pivot axis  P1 when the operated element 49 is
located in the proximate position. The  groove 51 is shaped to have an open
forward end opposed to the transport  vehicle 3 standing still in the
article transfer location. 15 A linkage mechanism 52 is provided for
linking movement of the  operated element 49 and that of the article rack
28. Thus, when the operated  element 49 is located in the proximate
position, as shown in Figs. 7 and 9, the  article rack 28 is located in the
retracted position. When the operated  



element 49 is located in the remote position, as shown in Figs. 7 and 9,
the  20 article rack 28 is located in the extended position. The linkage
mechanism 52 includes three link arms, i.e. a first link  arm 53, a second
link arm 54 and a third link arm 55. The first link arm 53  has one end
thereof pivotally connected to one end of the second operated  portion 49b
of the operated element 49, and the other end pivotally connected 25 to a
longitudinally intermediate position of the second link arm 54. The  second
link arm 54 has one end thereof pivotally connected to the base 50, and
the other end pivotally connected to one end of the third link arm 55. The
third link arm 55 has the other end pivotally connected to a linking
operated  element 56 erected on the third coupling frame 45c. 30 The
transport vehicle 3 includes a shift control device S for shifting the
article rack 28 between the retracted position and extended position. The
shift control device S has a base 57 fixed to the transport vehicle 3 and
elongated in the direction of access, an elongate control member 58 movable
in  the direction of access relative to the base 57, and an engaging roller
59 35 attached to a lower surface at a forward end of the control member
58. The  -16 shift control device S has an actuator, not shown, operable to
project and  retract the control member 58 relative to the base 57, thereby
carrying out a  projecting operation and a retracting operation to move the
engaging roller 59  in the direction of access. 5 The transport vehicle 3
includes such shift control device S for acting  on the article racks 28
arranged on the right-hand side in the direction of  movement of the
transport vehicle 3, and a further shift control device S for  acting on
the article racks 28 arranged on the left-hand side. The engaging roller 59
has a diameter corresponding to or smaller than  10 the width of the groove
51 of the operated element 49 in the fore and aft  direction. Thus, the
engaging roller 59 is engageable with and disengageable  from the groove 51
of the operated element 49 through movement in the  direction of access.
The shift control device S is constructed the push-pull type such that,  15
in the projecting operation, the engaging roller 59 is moved into
engagement  with the groove 51 to push the operated element 49 from the
proximate  position to the remote position, and in the retracting
operation, the engaging  



roller 59 is retained in engagement with the groove 51 to pull the operated
element 49 from the remote position to the proximate position, and
thereafter  20 the engaging roller 59 is disengaged from the groove 51.
When the shift control device S moves the operated element 49 from  the
proximate position to the remote position with the engaging roller 59 in
the  projecting operation, the operated element 49 located in the remote
position  will result in the article rack 28 shifted through the linkage
mechanism 52 to 25 the extended position. Thus, the article rack 28 is
shifted from the retracted  position to the extended position. When the
shift control device S moves the operated element 49 from  the remote
position to the proximate position with the engaging roller 59 in the
retracting operation, the operated element 49 located in the proximate
position 30 results in the article rack 28 shifted through the linkage
mechanism 52 to the  retracted position. Thus, the article rack 28 is
shifted from the extended  position to the retracted position. The article
rack 28 has two connecting frames 36 spaced from each  other in the
direction of access to share the supporting of the bottom of the  35
container 5 placed thereon. This construction is intended to lighten the
-17 article rack 28. The two connecting frames 36 are arranged to receive
and  support end portions in the direction of access of the bottom of the
container 5.  Thus, the container 5 is supported in a balanced way. The
plurality of connecting frames 36 support a plurality of article  5
positioning, projecting members 39 for engaging engageable portions 38 in
the  bottom of the container 5. The plurality of article positioning
members 39 are  held by a position regulating member 40 in a proper
relative positional  relationship distributed in the direction of access
and the fore and aft direction  perpendicular thereto. 10 The positions in
the direction of access of the first connecting frame 36a  and second
connecting frame 36b are adjusted to set the plurality of article
positioning members 39 to the proper relative positional relationship in
the  direction of access. The transport vehicle 3 includes a carriage
controller for controlling  15 operation of the transport vehicle 3 (which
corresponds to the operation  controller of this invention). Based on
commands from a supervising  



computer that controls operation of the entire article processing facility,
and on  detection information from various sensors provided on the
transport vehicle 3,  the carriage controller controls movement of the
transport vehicle 3, lifting 20 operation between the upper position and
lower position and switching  between the holding state and release state
of the gripper 4, operation of the  holding motor 27, and operation of the
shift control device S. The carriage  controller and computer per se are
known, and have hardware such as CPUs,  memories and communication
circuits, and algorithms (programs) for  25 performing the functions
described in this specification. When, for example, the supervising
computer gives a load and unload  command indicating the station 7a of the
first processing apparatus la as a  transport starting station 7 and the
station 7b of the second processing  apparatus lb as a destination station
7 among the plurality of stations 7, and 30 instructing an operation to
transport a container 5 from the first, starting  station 7a to the second,
destination station 7b, the carriage controller controls  operation of the
transport vehicle 3 to receive the container 5 from the first,  starting
station 7a, and deliver the container 5 to the second, destination  station
7b. Fig. 10(A) schematically shows movement of a container 5 based  35 on
the above example where the load and unload command is given. -18 The
supervising computer gives, besides the above load and unload  command
requiring both receipt of a container 5 from the starting station 7  and
delivery thereof to the destination station 7, a unload and store command
for receiving a container 5 from a station 7 and storing the received
container 5 5 on a storage rack 28B for a processing apparatus 1 at the
next stage, and a  fetch and load command for fetching a container 5 stored
on a temporary  storage rack 28T and delivering the fetched container 5 to
the station 7 for the  processing apparatus 1 corresponding to this
temporary storage rack 28T. Figs. 10 (B) and (C) schematically show
movement of containers 5  10 based on the above example where the unload
and store command and the  fetch and load command are given. In the article
processing facility, the processing time in each processing  apparatus is
different, and a plurality of containers 5 are processed in parallel.
Thus, the carriage controller seldom acts on the above load and unload 15
command to transport a container 5 from the starting station 7 of a
processing  



apparatus 1 at an upstream stage (the first station 7a in the above
example)  directly to the destination station 7 of a processing apparatus 1
at the next  stage (the second station 7b in the above example). In
response to the unload  and store command, the carriage controller causes
the transport vehicle 3 to 20 receive a container 5 from the station 7 of a
processing apparatus 1 at an  upstream stage (the first station 7a in the
above example), and to store the  container 5 once on a temporary storage
rack 28T for a processing apparatus at  the next stage (the second
processing apparatus lb in the above example). In  response to the fetch
and load command, the carriage controller causes the 25 transport vehicle 3
to deliver the containers 6 stored on the temporary storage  racks 28T
associated with the station 7, first-in first-out, to the station 7.
Further, when a container 5 to be loaded is delivered to a station 7 where
a container 5 to be unloaded is still present, the carriage controller
controls vertical movement of the article gripper 4, switching between the
30 holding state and release state of the article gripper 4, and shifting
operation of the pair of temporary storage racks 28T, to store the
container 5 for loading  temporarily on one of the temporary storage racks
28T, thereafter to transfer  the container 5 for unloading from the station
7 to the other temporary storage  rack 28T, and then to transfer the
container 5 temporarily stored for loading to  35 the station 7. -19 After
transferring the container 5 for loading to the station 7, the  carriage
controller controls vertical movement of the gripper 4, switching  between
the holding state and release state of the gripper 4, shifting operation
of the temporary storage racks 28T, and traveling operation of the
transport 5 vehicle 3, to transport the container 5 temporarily stored for
unloading to a  storage rack 28B of a downstream processing apparatus 1 as
a target  destination. In this article processing facility, as described
above, when, in response  to the fetch and load command, a container 5 to
be loaded is transferred to a  10 station 7 still loaded with a container 5
to be unloaded based on the unload and store command, the transport vehicle
3 standing still in the article transfer  location for the station 7, by
using the pair of temporary storage racks 28T,  swaps the container 5 to be
transferred to the station 7 based on the load and  unload command, and the
container 5 to be received from the station 7 based 



15 on the unload and store command. In this way, the single transport
vehicle 3  can quickly carry out the loading and unloading process of the
containers 5 to  be unloaded and loaded. An operation of the carriage
controller for controlling the transport  vehicle 3 when the supervising
computer has given a fetch and load command  20 and an unload and store
command at the same time to the carriage controller will be described
hereinafter. Specifically, the fetch and load command  requires a container
5 to be fetched from a storage rack 28B of the second  processing apparatus
lb, and delivered to the second station 7b of the second  processing
apparatus lb. The unload and store command requires a 25 container 5 to be
unloaded from the second station 7b of the second processing  apparatus 1b,
and stored on a storage rack 28B of the third processing  apparatus 1c.
Giving a fetch and load command and an unload and store command at  the
same time means giving the two commands continually. This includes a  30
case where the fetch and load command is given first, and after a control
operation is started in response thereto, the unload and store command is
given, and a case where, conversely to the above case, the unload and store
command is given first, and after a control operation is started in
response  thereto, the fetch and load command is given while interruption
by the fetch 35 and load command is permitted. In any case, when the fetch
and load  -20 command and unload and store command are given at the same
time, the  carriage controller shifts from the control operation based on
the fetch and load  command to the control operation based on the unload
and store command. The above process will be described in detail
hereinafter with reference  5 to the flow chart of Fig. 13, and to Figs. 11
and 12 illustrating the order of  movement of containers 5. Arrow No. 1 in
Figs. 11 and 12 does not indicate  movement of the containers 5, but
indicates movement of the transport vehicle  3 as an exception. First, as a
situation setting, assume that a process based on a previous  10 unload and
store command for storing a container 5 unloaded from the first  station 7a
on a storage rack 28B for the second processing apparatus lb at the  next
stage has been completed. The transport vehicle 3 loaded with no  container
5 now stands still in the position shown in Fig. 1. A storage rack  



28B for the second processing apparatus lb stores a container 5
(hereinafter 15 called container 5in to be loaded) which is different from
the container 5 stored  based on the previous unload and store command
noted above, and has been  stored based on an unload and store command
earlier than the above unload  and store command. Assume, by way of
example, that the storage rack 28B storing the  20 container 5in to be
loaded is located opposite to the second processing  apparatus lb across
the guide rail 2. Assume, by way of example, that a  storage rack 28B
storing a container 5out to be unloaded is located at the same  side of the
guide rail 2 as the third processing apparatus 1c. In this state, a
container 5 ready to be unloaded (hereinafter called the  25 container 5out
to be unloaded) is present at the second station 7b of the second
processing apparatus lb. Assume that the supervising computer gives a fetch
and store command to fetch and store the container 5in to be loaded, and an
unload and store command to unload and store the container 5out to be
unloaded. 30 In step #1, the carriage controller first controls traveling
operation of  the transport vehicle 3 to move the transport vehicle 3 to an
article transfer  location corresponding to the storage rack 28B storing
the container 5in (see  arrow No. 1 in Fig. 11 (A)) in order to fetch the
container 5in to be loaded from  the storage rack 28B. 35 In step #2, the
carriage controller controls operation of the transport  -21 vehicle 3 to
stop at the article transfer location corresponding to the storage  rack
28B storing the container 5in and fetch the container 5in from the storage
rack 28B. Specifically, the carriage controller first stops the transport
vehicle 3 at  5 the article transfer location corresponding to the storage
rack 28B storing the  container 5in, and projects the shift control device
S disposed forward in the  direction of movement of the transport vehicle
3. The storage rack 28B  storing the container 5in is thereby shifted from
the retracted position to the  extended position (see arrow No. 2 in Fig.
11 (A)). Then, the carriage 10 controller controls lift operation of the
gripper 4 to lower the gripper 4 from the  upper position toward the
storage rack 28B, and thereafter operates the  holding motor 27 to switch
the pair of gripping elements 4a to the holding  



position whereby the gripper 4 receives the container 5in to be loaded from
the  storage rack 28B located in the extended position. Subsequently, the
carriage 15 controller controls lift operation of the gripper 4 to raise
the gripper 4 holding  the container 5in to the upper position, and
retracts the shift control device S.  With the shift control device S
retracted, the unloaded storage rack 28B is  shifted from the extended
position to the retracted position. In step #3, the carriage controller
controls traveling operation of the  20 transport vehicle 3 to move the
transport vehicle 3 to the article transfer  location corresponding to the
second station 7b (see arrow No. 3 in Fig. 11 (A)). In step #4, with the
transport vehicle 3 standing still in the article  transfer location
corresponding to the second station 7b, the carriage controller  controls
operation of the transport vehicle 3 to deposit the container 5in to be 25
loaded, temporarily on one of the temporary storage racks 28T for the
second  station 7b (what is located at the same side of the guide rail 2 as
the second  processing apparatus lb). Specifically, with the transport
vehicle 3 standing still in the article  transfer location corresponding to
the second station 7b, the carriage controller  30 first projects the shift
control device S disposed rearward in the direction of movement of the
transport vehicle 3 to shift, from the retracted position to the  extended
position, one of the temporary storage racks 28T located at the same  side
of the guide rail 2 as the second processing apparatus lb. Then, the
carriage controller controls lift operation of the gripper 4 holding the
container 35 5in to be loaded to lower the gripper 4 from the upper
position toward the  -22 temporary storage rack 28T, and thereafter
operates the holding motor 27 to  switch the pair of gripping elements 4a
to the release position whereby the  gripper 4 deposits the container 5in
to be loaded on the temporary storage rack  28T located in the extended
position. Subsequently, the carriage controller 5 controls lift operation
of the gripper 4 to raise the gripper 4 to the upper  position, and
retracts the shift control device S. With the shift control device  S
retracted, the temporary storage rack 28T carrying the container 5in to be
loaded is shifted from the extended position to the retracted position (see
arrow  No. 4 in Fig. 11 (A)). 10 In step #5, with the transport vehicle 3
standing still in the article  transfer location corresponding to the
second station 7b, the carriage controller  



controls operation of the transport vehicle 3 to receive the container 5out
to be  outputted from the second station 7b. Specifically, with the
transport vehicle 3 standing still in the article  15 transfer location
corresponding to the second station 7b, the carriage controller  first
controls lift operation of the gripper 4 to lower the gripper 4 from the
upper position to the lower position. When the gripper 4 is in the lower
position, the carriage controller operates the holding motor 27 to switch
the  pair of gripping elements 4a to the holding position to hold the
flange 5a of the 20 container 5out to be outputted, thereby receiving the
container 5out.  Subsequently, the carriage controller controls lift
operation of the gripper 4 to  raise the gripper 4 holding the container
5out to be outputted, from the lower  position to the upper position (see
arrow No. 5 in Fig. 11 (B)). In step #6, with the transport vehicle 3
standing still in the article  25 transfer location corresponding to the
second station 7b, the carriage controller  controls operation of the
transport vehicle 3 to deposit the container 5out to be  outputted,
temporarily on the other of the temporary storage racks 28T for the  second
station 7b (what is located opposite the second processing apparatus lb
across the guide rail 2). 30 Specifically, as in step #4, with the
transport vehicle 3 standing still in  the article transfer location
corresponding to the second station 7b, the  carriage controller first
projects the shift control device S disposed forward in  the direction of
movement of the transport vehicle 3 to shift, from the retracted  position
to the extended position, one of the temporary storage racks 28T 35 located
opposite the second processing apparatus lb across the guide rail 2.  -23
Then, the carriage controller controls lift operation of the gripper 4
holding the  container 5out to be outputted to lower the gripper 4 from the
upper position  toward the temporary storage rack 28T, and thereafter
operates the holding  motor 27 to switch the pair of gripping elements 4a
to the release position 5 whereby the gripper 4 deposits the container 5out
to be outputted on the  temporary storage rack 28T located in the extended
position. Subsequently,  the carriage controller controls lift operation of
the gripper 4 to raise the  gripper 4 to the upper position, and retracts
the shift control device S. With  the shift control device S retracted, the
temporary storage rack 28T carrying 10 the container 5out to be outputted
is shifted from the extended position to the  



retracted position (see arrow No. 6 in Fig. 11 (B)). In step #7, with the
transport vehicle 3 standing still in the article  transfer location
corresponding to the second station 7b, the carriage controller  controls
operation of the transport vehicle 3 to fetch the container 5in to be  15
loaded from the temporary storage rack 28T. This control operation is
similar to the control operation in step #2, that  is, with the transport
vehicle 3 standing still in the article transfer location  corresponding to
the storage rack 28B storing the container 5in to be loaded,  the container
5in is fetched from the storage rack 28B. 20 Specifically, with the
transport vehicle 3 standing still in the article  transfer location
corresponding to the second station 7b, the carriage controller  projects
the shift control device S disposed rearward in the direction of  movement
of the transport vehicle 3. The temporary storage rack 28T storing  the
container 5in to be loaded is thereby shifted from the retracted position
to 25 the extended position (see arrow No. 7 in Fig. 11 (C)). Then, the
carriage  controller controls lift operation of the gripper 4 to lower the
gripper 4 from the  upper position toward the temporary storage rack 28T,
and thereafter operates  the holding motor 27 to switch the pair of
gripping elements 4a to the holding  position whereby the gripper 4
receives the container 5in to be loaded from the 30 temporary storage rack
28T located in the extended position. Subsequently,  the carriage
controller controls lift operation of the gripper 4 to raise the  gripper 4
holding the container 5in to the upper position, and retracts the shift
control device S. With the shift control device S retracted, the unloaded
temporary storage rack 28T is shifted from the extended position to the  35
retracted position. 24 In step #8, with the transport vehicle 3 standing
still in the article  transfer location corresponding to the second station
7b, the carriage controller  controls operation of the transport vehicle 3
to transfer the container 5in to be  loaded, to the second station 7b. 5
Specifically, with the transport vehicle 3 standing still in the article
transfer location corresponding to the second station 7b, the carriage
controller  first controls lift operation of the gripper 4 holding the
container 5in to be  loaded to lower the gripper 4 from the upper position
to the lower position.  When the gripper 4 is in the lower position, the
carriage controller operates the 



10 holding motor 27 to switch the pair of gripping elements 4a to the
release  position to transfer the container 5in to the second station 7b.
Subsequently,  the carriage controller controls lift operation of the
gripper 4 to raise the  gripper 4 from the lower position to the upper
position. In step #9, with the transport vehicle 3 standing still in the
article  15 transfer location corresponding to the second station 7b, the
carriage controller  controls operation of the transport vehicle 3 to fetch
the container 5out to be  outputted from the temporary storage rack 28T.
This control operation is similar to the control operation in step #2
described above, that is, with the transport vehicle 3 standing still in
the  20 article transfer location corresponding to the storage rack 28B
storing the container 5out to be outputted, the container 5out is fetched
from the storage  rack 28B. This control operation is similar also to the
control operation in  step #7 described above, that is, with the transport
vehicle 3 standing still in  the article transfer location corresponding to
the second station 7b, the 25 container 5in to be loaded is fetched from
the temporary storage rack 28T.  Specifically, with the transport vehicle 3
standing still in the article  transfer location corresponding to the
second station 7b, the carriage controller  projects the shift control
device S disposed forward in the direction of  movement of the transport
vehicle 3. The temporary storage rack 28T storing 30 the container 5out to
be outputted is thereby shifted from the retracted  position to the
extended position (see arrow No. 9 in Fig. 12). Then, the  carriage
controller controls lift operation of the gripper 4 to lower the gripper 4
from the upper position toward the temporary storage rack 28T, and
thereafter  operates the holding motor 27 to switch the pair of gripping
elements 4a to the 35 holding position whereby the gripper 4 receives the
container 5out to be  -25 I outputted from the temporary storage rack 28T
located in the extended  position. Subsequently, the carriage controller
controls lift operation of the  gripper 4 to raise the gripper 4 holding
the container 5out to the upper position,  and retracts the shift control
device S. With the shift control device S 5 retracted, the unloaded
temporary storage rack 28T is shifted from the  extended position to the
retracted position. In step #10, in order to store the container 5out
outputted from the  



second processing apparatus lb on a storage rack 28B for the third
processing  apparatus lc at the next stage, the carriage controller
controls traveling 10 operation of the transport vehicle 3 to move the
transport vehicle 3 to an article  transfer location corresponding to the
storage rack 28B for storing the  container 5out for the third processing
apparatus lc (see arrow No. 10 in Fig.  12). In step #11, with the
transport vehicle 3 standing still in the article  15 transfer location
corresponding to the storage rack 28B for storing the  container 5out, the
carriage controller controls operation of the transport  vehicle 3 to store
the container 5out on the storage rack 28B. This control operation is
similar to the control operation in step #4 or  step #6, that is, with the
transport vehicle 3 standing still in the article  20 transfer location
corresponding to the second station 7b, the container 5in to be loaded or
container 5out to. be outputted is stored temporarily on the  temporary
storage rack 28T. Specifically, with the transport vehicle 3 standing still
in the article  transfer location corresponding to the storage rack 28B for
storing the  25 container 5out, the carriage controller projects the shift
control device S disposed rearward in the direction of movement of the
transport vehicle 3 to  shift, from the retracted position to the extended
position, the storage rack 28B  for storing the container 5out. Then, the
carriage controller controls lift  operation of the gripper 4 holding the
container 5out to lower the gripper 4 30 from the upper position toward the
storage rack 28B, and thereafter operates  the holding motor 27 to switch
the pair of gripping elements 4a to the release  position whereby the
gripper 4 deposits the container 5out on the storage rack  28B located in
the extended position. Subsequently, the carriage controller  controls lift
operation of the gripper 4 to raise the gripper 4 to the upper 35 position,
and retracts the shift control device S. With the shift control device  -26
S retracted, the storage rack 28B carrying the container 5out is shifted
from  the extended position to the retracted position (see arrow No. 11 in
Fig. 12). [Other Embodiments] Other embodiments will be described
hereinafter. 5 (1) In the embodiment described hereinbefore, the control
device is  configured to start a shifting operation of each article rack
after lift operation  



of the article gripper. Instead, the control device may start a shifting
operation of each article rack before stopping the lift operation of the
article  gripper. 10 (2) In the embodiment described hereinbefore, each
article rack 28 in  the extended position transfers a container 5 to and
from the gripper 4 located  in a position close to the upper position. For
example, each article rack 28 in  the extended position may transfer a
container 5 to and from the gripper 4  located in the upper position. 15
The extended position of the article rack 28 for transferring a container
5 to and from the gripper 4 does not necessarily correspond to the upper
position or the position close to the upper position of the gripper 4, but
the  latter may be a position lower by a set height than the upper
position. In this  case, a container 5 may be transferred between the
article rack 28 and gripper 20 4 by lowering the gripper 4 by the set
height from the upper position in the  state of the article rack 28 being
located in the extended position. (3) In the embodiment described
hereinbefore, the transport vehicle 3  has two shift control devices S,
i.e. the shift control device S for shifting the  article racks 28 arranged
at the right-hand side in the direction of movement of 25 the transport
vehicle 3, and the shift control device S for shifting the article  racks
28 arranged at the left-hand side in the direction of movement of the
transport vehicle 3. For example, the transport vehicle 3 may have one
shift  control device S with the engaging roller 59 movable to project
rightward and  leftward from the transport vehicle 3. 30 (4) In the
embodiment described hereinbefore, the target transporting  location for
the container 5out to be outputted is a storage rack 28B for the
processing apparatus 1 at the next stage. This is not limitative. A target
transporting location can be set as appropriate. For example, this may be
the  station 7 for the processing apparatus 1 at the next stage, or any
other  35 transporting location not shown in the drawings. -27 (5) In the
embodiment described hereinbefore, two rows of article  racks are arranged
adjacent and at opposite sides of the track. Instead, two  rows of article
racks may be arranged one over the other adjacent and at one  side of the
track. 5 (6) In the embodiment described hereinbefore, the article
processing  



facility transports, as articles, containers 5 storing semiconductor
substrates.  The articles transported may be varied as appropriate. -28
What is claimed is: 1. An article processing facility comprising: an
article carrier movable along a track extending by way of an article  5
transfer location corresponding to an article processing apparatus; an
article gripper provided on said article carrier to be movable  vertically,
said article gripper being switchable between a holding state for  holding
an article and a release state for releasing the article; an operation
controller for controlling traveling operation of said article  10 carrier
to stop at said article transfer location when unloading an article from
or loading an article to an article loading and unloading station of said
article  processing apparatus, and for controlling vertical movement of
said article  gripper and switching of said article gripper between said
holding state and  said release state when delivering an article to said
article loading and 15 unloading station or receiving an article from said
article loading and  unloading station; characterized by a pair of article
racks for temporarily storing articles, each of said  article racks being
shiftable between an extended position projecting toward  20 said track for
transferring an article to and from said article carrier at said article
transfer location, and a retracted position retracted away from said
track, said article carrier is configured to transfer an article to and
from each of  said article racks in said extended position when the article
carrier is at the  article transfer location; 25 wherein said operation
controller is configured to control vertical  movement of said article
gripper, switching of said article gripper between said  holding state and
said release state, and shifting of said pair of article racks  such as to:
1) temporarily place said article for loading on one of said article racks,
30 and thereafter to temporarily place said article for unloading on the
other of  said article rack when an article for loading held by said
article gripper is to be  delivered to said article loading and unloading
station but an article for  unloading is present at said article loading
and unloading station; and 



2) next, transfer said article for loading to said article loading and  35
unloading station. -29 2. An article processing facility as defined in
claim 1, characterized in that  said operation controller is configured to
control vertical movement of said  article gripper, switching of said
article gripper between said holding state and 5 said release state,
shifting of said article racks, and traveling operation of said  article
carrier such as to transport the unloaded article, that is temporarily
stored, to a target transporting location after transferring said article,
for  loading, to said article loading and unloading station. 10 3. An
article processing facility as defined in claim 1, characterized in that
said article carrier includes a shift control device for shifting said
article racks between said extended position and said retracted position
when  said article carrier is at said article transfer location; and said
operation controller is configured to control operation of said shift  15
control device for shifting said article racks. 4. An article processing
facility as defined in claim 1, characterized in that  one of said article
racks is disposed adjacent and to one of right and left sides of  said
track, while the other of said article racks is disposed adjacent and to
the  20 other of right and left sides of said track. 5. An article
processing facility as defined in one of claims 1 to 4,  characterized in
that said track is defined by an overhead rail, and said article  carrier
is a transport vehicle movable along said rail, said transport vehicle 25
including a lift mechanism having a flexible member, said article gripper
being  movable by said lift mechanism through said flexible member between
an  upper position and a lower position. 6. An article processing facility
as defined in claim 5, characterized in that  30 said transport vehicle has
a front vertical frame and a rear vertical frame,  front and rear being
with respect to a direction of movement of said vehicle,  said upper
position being a position between said front vertical frame and said  rear
vertical frame, said lower position being a position suitable for placing
an  article on said article loading and unloading station disposed on the
ground.  35 -30 7. An article processing facility as defined in claim 6,
characterized in that  



each of said article racks is disposed substantially level with said
article  gripper in said upper position, so that each of said article racks
can receive an  article from said article gripper by moving substantially
horizontally to said  5 extended position. 8. A control method for
controlling an article processing facility, said article  processing
facility having: an article carrier movable along a track extending by way
of an article  10 transfer location corresponding to an article processing
apparatus; an article gripper provided on said article carrier to be
movable  vertically, said article gripper being switchable between a
holding state for  holding an article and a release state for releasing the
article; and a pair of article racks for temporarily storing articles, each
of said  15 article racks being shiftable between an extended position
projecting toward  said track for transferring an article to and from said
article carrier at said  article transfer location, and a retracted
position retracted away from said  track, said article carrier is
configured to transfer an article to and from each of  said article racks
in said extended position when the article carrier is at the  20 article
transfer location; said method comprising the steps of. when an article for
loading held by said article gripper is to be delivered  to said article
loading and unloading station but an article for unloading is  present at
said article loading and unloading station, temporarily placing said 25
article for loading on one of said article racks, and thereafter
temporarily  placing said article for unloading on the other of said
article racks; and  transferring said article for loading to said article
loading and  unloading station. 30 9. A control method as defined in claim
8, further comprising a step of  transporting said article for unloading
temporarily stored to a target  transporting location after transferring
said article for loading to said article  loading and unloading station. 35
10. A control method as defined in claim 8, characterized in that  -31 said
article carrier includes a shift control device for shifting said  article
racks between said extended position and said retracted position when  said
article carrier is at said article transfer location; and 



said operation controller is configured to control operation of said shift
5 control device for shifting said article racks. 11. A control method as
defined in claim 8, characterized in that one of said  article racks is
disposed adjacent and to one of right and left sides of said track,  while
the other of said article racks is disposed adjacent and to the other of
10 right and left sides of said track. 12. A control method as defined in
one of claims 8 to 11, characterized in that  said track is defined by an
overhead rail, and said article carrier is a transport  vehicle movable
along said rail, said transport vehicle including a lift 15 mechanism
having a flexible member, said article gripper being movable by  said lift
mechanism through said flexible member between an upper position  and a
lower position. 13. A control method as defined in claim 12, characterized
in that said  20 transport vehicle has a front vertical frame and a rear
vertical frame, front and  rear being with respect to a direction of
movement of said vehicle, said upper  position being a position between
said front vertical frame and said rear  vertical frame, said lower
position being a position suitable for placing an  article on said article
loading and unloading station disposed on the ground.  25 14. A control
method as defined in claim 13, characterized in that each of said  article
racks is disposed substantially level with said article gripper in said
upper position, so that each of said article racks can receive an article
from  said article gripper by moving substantially horizontally to said
extended  30 position. -32 


