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ARTICLE TRANSPORT FACILITY

BACKGROUND OF THE INVENTION
This invention relates to an article transport facility, and more

particularly to an article transport facility including a mobile body movable

along a path and. having an article holder.

Such an alticle transport facility includes a plurality of article transfer
stations arranged along the path. The mobile body moves along the path to
transport articles between the stations, such as by receiving an article from a

station or delivering an article to a station.

Article supports for article storage are provided to keep temporarily
articles to be transported to the stations. The article supports are usually
located in positions for article storage such as at a side of and close to the path,

not to interfere with movement of the mobile body. The article supports are

shifted from the article storage position to an article transfer position only
when articles are transferred to or from the article holder of the mobile body.

Specificall5a with the mobile body stopped at an article transfer location, the

article support adjacent thereto is shifted from the articie storage position to
an article transfer position to transfer an article between the article support
and the holder of the mobile body. Subsequently, the article support is shifted
from the article transfer position to the article storage position, whereby the

article is stored on the article support or is passed from the article support to

the mobile body.

A conventional article transport facílity has a guide rail serving as the
path installed on the ceiling, a link mechanism pivotable about a horizontal
axis relative to the ceiling for supporting the article support to be shiftable

between the article storage posítion and article transfer position, and a
hydraulic cylinder disposed between the ceiling and the iink mechanism for
shifting the article support between the article storage position and article

transfer position (see JP L0'45273, for example).

In order to shift each article support between the article storage

position and article transfer position, the above conventional article transport
factlíty requires, arranged at a side of and close to the path, the hydraulic
cylinder for shifting the article support between the article storage position

and article transfer position, in addition to the link mechanism which supports
the article support to be shiftable between the article storage position and
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ARTICLE TRANSPORT FACILITY BACKGROUND OF THE INVENTION
This invention relates to an article transport facility, and more particularly
to an article transport facility including a mobile body movable along a
path and having an article holder. Such an article transport facility includes
a plurality of article transfer stations arranged along the path. The mobile
body moves along the path to     transport articles between the stations,
such as by receiving an article from a 10 station or delivering an article to
a station.        Article supports for article storage are provided to keep
temporarily articles to be transported to the stations. The article supports
are usually located in positions for article storage such as at a side of and
close to the path, not to interfere with movement of the mobile body. The
article supports are 15 shifted from the article storage position to an article
transfer position only when articles are transferred to or from the article
holder of the mobile body. Specifically, with the mobile body stopped at an
article transfer location, the article support adjacent thereto is shifted from
the article storage position to an article transfer position to transfer an
article between the article support 20 and the holder of the mobile body.
Subsequently, the article support is shifted from the article transfer
position to the article storage position, whereby the article is stored on the
article support or is passed from the article support to the mobile body. A
conventional article transport facility has a guide rail serving as the 25
path installed on the ceiling, a link mechanism pivotable about a horizontal
axis relative to the ceiling for supporting the article support to be shiftable
between the article storage position and article transfer position, and a
hydraulic cylinder disposed between the ceiling and the link mechanism
for shifting the article support between the article storage position and
article 30 transfer position (see JP 10-45213, for example). In order to
shift each article support between the article storage position and article
transfer position, the above conventional article transport facility requires,
arranged at a side of and close to the path, the hydraulic cylinder for
shifting the article support between the article storage position 
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article transfer position. Consequently, an increased number of components

are arranged. alongside the path, thereby enlarging an installation space as

well as complicating the construction.

STIM]VIARY OF THE IN\TENTION

This invention has been made having regard to the state of the art
noted above, and. its object is to provide an a¡ticle transport facility which can

shift an article support between an article storage position and an article

transfer position while rcalizíng a simplifred construction-

An article transport facility according to this invention comprises:

an article transporting mobile body configured to move along a path

and having an article holderi

an article support for storing an article, the article support being

configured to be moved between an article transfer position for receiving an

article from the mobile body standing still in an article transfer location

adjacent the articie support and passing the article to the article holder, and an

article storage positioni

operating means provided on the mobile body for shi-fting the article

support between the articie storage position and the article transfer position,

the operating means having an operating member, the operating means

execuúing a projecting operation for projecting the operating member f¡om the

mobile body in a direction of access to the mobile body standing still in the

article transfer location, and a retracting operation for retracting the operating

member to the mobile body in the direction of access, and the operating

member being supported movable in a fore and aft direction of the mobile body

standing still in the article transfer locationi

an operated element supported to be movable in the d.irection of access

between a proximate position adjacent the mobile body standing still in the

article transfer location and a remote position a\üay fronr the mobile body

standing still in the article transfer location, the operated element being

operable, in the proximate position, to place the article support in the article

storage position, and in the remote position, to place the article support in the

article transfer positioni and

guide means for guiding the operating member in the fore and aft

direction to a proper operative position relative to the operated element when

the operating means executes the projecting operationi
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35 and article transfer position, in addition to the link mechanism which
supports the article support to be shiftable between the article storage
position and  article transfer position. Consequently, an increased number
of components are arranged alongside the path, thereby enlarging an
installation space as well as complicating the construction. 5 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
transport facility which can shift an article support between an article
storage position and an article transfer position while realizing a simplified
construction. 10An article transport facility according to this invention
comprises:       an article transporting mobile body configured to move
along a path and having an article holder;       an article support for storing
an article, the article support being configured to be moved between an
article transfer position for receiving an 15 article from the mobile body
standing still in an article transfer location adjacent the article support and
passing the article to the article holder, and an article storage position;
operating means provided on the mobile body for shifting the article
support between the article storage position and the article transfer
position, 20 the operating means having an operating member, the
operating means executing a projecting operation for projecting the
operating member from the mobile body in a direction of access to the
mobile body standing still in the article transfer location, and a retracting
operation for retracting the operating member to the mobile body in the
direction of access, and the operating 25 member being supported
movable in a fore and aft direction of the mobile body standing still in the
article transfer location:       an operated element supported to be movable
in the direction of access between a proximate position adjacent the
mobile body standing still in the article transfer location and a remote
position away from the mobile body 30 standing still in the article transfer
location, the operated element being operable, in the proximate position,
to place the article support in the article storage position, and in the
remote position, to place the article support in the article transfer position;
and         guide means for guiding the operating member in the fore and
aft 35 direction to a proper operative position relative to the operated
element when the operating means executes the projecting operation; 
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wherein the operating means is constructed to execute, when the
mobile body stands still in the article transfer location, the projecting operation
for causing the operating member to move the operated element from the
proximate position to the remote position, and the retracting operation for
causing the operating member to move the operated element from the remote
position to the proximate position.

Thus, the operating means provided on the mobile body can shift the
article support between the article storage position and article transfer
position. There is no need to install alongside the path, a member for
switching the locking means or a member for shifting the article support.
This realizes a reduced number of components installed alongside the path,

and a simplified construction.

Further, even when the operating member is displaced from the proper

operative position relative to the operated element in the fore and aft direction,
the guide means guides the operating member to the proper operative position,

whereby the operating member can properly move the operated element from
the proximate position to the remote position, and properly shift the article
support from the article storage position to the article transfer position.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a plan view of an article transport faciiity;
Fig. 2 is a side view of a transport vehicie and a station,
Fig. 3 is a side view of the transport vehiclei

Fig. 4 is a front view in vertical section of the transport vehiclei
Fig. 5 is a perspective view of an article support and a fixed framei
Fig. 6 is an exploded perspective view of the article support and fixed

framel

Fig. 7 is a perspective view of the artícle support and fixed frame ín an
article storage positioni

Fig. I is a perspective view of the article support and fixed frame in an

article transfer p ositioni
Fig. I is a plan view of the article support and fi.xed frame in the article

storage positioni

Fig. 10 is a plan view of the article support and fixed frame in the
article transfer positioni
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-           wherein the operating means is constructed to execute, when the
mobile body stands still in the article transfer location, the projecting
operation for causing the operating member to move the operated
element from the proximate position to the remote position, and the
retracting operation for causing the operating member to move the
operated element from the remote position to the proximate position.
Thus, the operating means provided on the mobile body can shift the
article support between the article storage position and article transfer
position. There is no need to install alongside the path, a member for 10
switching the locking means or a member for shifting the article support.
This realizes a reduced number of components installed alongside the
path, and a simplified construction.       Further, even when the operating
member is displaced from the proper operative position relative to the
operated element in the fore and aft direction, 15 the guide means guides
the operating member to the proper operative position, whereby the
operating member can properly move the operated element from the
proximate position to the remote position, and properly shift the article
support from the article storage position to the article transfer position. 20
BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 is a plan view of an
article transport facility; Fig. 2 is a side view of a transport vehicle and a
station, Fig. 3 is a side view of the transport vehicle; 25Fig. 4 is a front
view in vertical section of the transport vehicle; Fig. 5 is a perspective view
of an article support and a fixed frame; Fig. 6 is an exploded perspective
view of the article support and fixed frame; 
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Fig. 11 is a perspective view of an operating devicei

Fig. 12 is an enlarged view of a principal portion of the article supporti

Fig. 13 is a view showing control unit guiding states of a guide devicei

Fig. 14 is a view showing a lock device in a locking statei

Fig. 15 is a view showing the lock device in an unlocking statei

Fig. 16 is a view seen longitudinally of guide rails of the article support

and fi.xed framei and

Fig. 17 is a view showing operating member guiding states of a guide

device in a second embodiment.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
Article transport facilities according to this invention will be described

with reference to the drawings. While a plurality of embodiments are

described hereinafter, it is to be understood that any combination of the

features of one embodiment and those of another also falls within the scope of

this invention.

[First Embodiment]

As shown in Figs. 1 and 2, an- article transport facility includes a guide

ralI2 installed as a path extending by way of a plurality of article processing

units 1, and a transport vehicle 3 (a mobile body or wheeled vehicle) movable

along the guide rall 2 for transporting articles. The transport vehicle 3

transports containers 5 (one example of articles) storing semiconductor

substrates between the plurality of article processing units 1. Each article

processing units 1 performs a predetermj.ned process for partly finished goods

in the course of manufacturing semiconductor substrates, for example.

The transport vehicle 3 has a vertically movable gripper 4 for gripping

a container 5 in a suspended state. The gripp er 4 acts as a holder for holding

a container 5.

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 transfer to and

from an article transfer station 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.

The station 7 is in the form of a support table for supporting containers
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Fig. 7 is a perspective view of the article support and fixed frame in an 30
article storage position;       Fig. 8 is a perspective view of the article
support and fixed frame in an article transfer position;       Fig. 9 is a plan
view of the article support and fixed frame in the article storage position;
35Fig. 10 is a plan view of the article support and fixed frame in the article
transfer position;  Fig. 11 is a perspective view of an operating device; Fig.
12 is an enlarged view of a principal portion of the article support; Fig. 13
is a view showing control unit guiding states of a guide device; Fig. 14 is a
view showing a lock device in a locking state; 5Fig. 15 is a view showing
the lock device in an unlocking state;       Fig. 16 is a view seen
longitudinally of guide rails of the article support and fixed frame; and
Fig. 17 is a view showing operating member guiding states of a guide
device in a second embodiment. 10 DETAILED DESCRIPTION OF
PREFERRED EMBODIMENTS       Article transport facilities according to
this invention will be described with reference to the drawings. While a
plurality of embodiments are described hereinafter, it is to be understood
that any combination of the 15 features of one embodiment and those of
another also falls within the scope of this invention. [First Embodiment] 
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5. The station 7 serves to receive containers 5 from the transport vehicle 3 for

a predetermined process by the article processing unit 1, or to deiivet

containers 5 having undergone the predetermined process by the article

processing unit 1 to the transport vehicle 3. The station 7 is provided for each

of the article processing units 1.

The transport vehicle 3 moves along the guide t-all?, with úhe gripper 4

placed in the upper position. Wiih the transport vehicle 3 stopped in a

stopping location corresponding to a station 7 for transfer, among the plurality
'of stations 7, a container 5 is transferred to or from this station ? by vertically

moving the gripper 4 between the upper position and the lower position.

As shown in Figs. 2 through 4, the guide rull2 is frxed 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 raTI 2, and a lower vehicle body 12

located under the guide ratl 2, which are connected together by fore and aft

tubular connectors 10 and 11.

The upper vehicle body I has a primary coil 14 disposed. close and

opposite to a magnet 13 mounted in the inner space of the guide rail2. The

upper vehicle bod.y I is the linear motor t5rye propelÌed by a linear motor

fornred of the magnet 13 and primary coil 14. The transport vehicle 3 is
movable along the guide ruil2 by this propelling force.

In the inner space of the guide rail?, 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 tatf 2 has feeder lines 19, and the upper vehicle body I has

receiving coils 20. The feeder lines 19 supplied with AC generate magnetic

flrelds, which cause the receiving coils 20 to generate power required by the

transport vehicle 3. 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.

Alüernatively, for example, an electric motor may be provided for rotatíng 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 afb frame 2l extending in
the fore and aft direction of the transport vehicle 3, and a pair of front and. rear

vertical frames 22 extending downward from a forward end and a rearward

end of the fore and aft frames 2I. The lower vehicle body 12 is
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As shown in Figs. 1 and 2, an article transport facility includes a guide rail
2 installed as a path extending by way of a plurality of article processing
20 units 1, and a transport vehicle 3 (a mobile body or wheeled vehicle)
movable along the guide rail 2 for transporting articles. The transport
vehicle 3 transports containers 5 (one example of articles) storing
semiconductor substrates between the plurality of article processing units
1. Each article processing units 1 performs a predetermined process for
partly finished goods 25 in the course of manufacturing semiconductor
substrates, for example.       The transport vehicle 3 has a vertically
movable gripper 4 for gripping a container 5 in a suspended state. The
gripper 4 acts as a holder for holding a container 5. With the transport
vehicle 3 standing still, the gripper 4 is vertically 30 movable, by winding
and unwinding wires 6, between an upper position adjacent the transport
vehicle 3, and a lower position for article transfer to and from an article
transfer station 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 35 lower
position to the upper position at the left-hand side The station 7 is in the
form of a support table for supporting containers   5. The station 7 serves
to receive containers 5 from the transport vehicle 3 for a predetermined
process by the article processing unit 1, or to deliver containers 5 having
undergone the predetermined process by the article processing unit 1 to
the transport vehicle 3. The station 7 is provided for each 5 of the article
processing units 1.       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 a stopping location corresponding to a station 7 for
transfer, among the plurality of stations 7, a container 5 is transferred to or
from this station 7 by vertically 10 moving the gripper 4 between 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 15 tubular connectors 10
and 11. 
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channel'shaped opening downward in side view, with the gripper 4 disposed at

the middle in the fore and afb direction.

The gripper 4 is attached to a lift member 23 vettically movable

relative to the upper vehicle body 9. The lift member 23 is supported to be

vertically novable by a li-ft control mechanism 24 attached to the fore and aft

fuame 21.

The lift control mechanísm 24 has four wires 6 wound around a

rotating drum 26 rotatabte by a drum driving motor 25. The lift control

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.

Although this embodiment shows the example of winding the wires 6

around the rotating drum 26, tlne lift member 23 may be vertically moved, for

example, by belts wound around the rotating drum 26. Thus, the wires 6 or

cables may be replaced with belts. The wires, belts and cables are called

flexible members.

The gripper 4 includes a pair of gripping elements 4a for gripping a

flange 5a of each container 5. The pair of gripping elements 4a are switchable,

with forward and backward rotations of a gripping motar 27, between a

gripping position for gripping the flange 5a by the gripping elements 4a

rocking toward each other (solid lines in Fig. 3) and a release position for

releasing the flange 5a by the gripping elements 4a rocking awây from each

other (dotted lines in Fig. 3).

The gripper 4 is attached to the lift member 23 to be swivelable about a

vertical axis. Though not shown, a swivel motor is provided for swiveling the

gripper 4.

In order to keep temporarily the containers 5 transported to the

stations 7, as shown in Fig. 1, a plurality of article supports 29 for article

storage are arranged at both sides of the guide ruIl2. These article supports

29 arc arranged along the guide ruLL2.

The article supports 29 will be described hereinafter with reference to

Fig. 5 through 10.

Each of the article supports 29 is shiftable between an article transfer

position (shown in Figs. I and 10) for receiving a container 5 from, and

delivering a container 5 to, the gripp et 4 of the transport vehicle 3 having
35

-6-

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 20 movable along the guide rail 2 by this propelling force.       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
25 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 3. 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. 30 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 35 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 relative to the upper
vehicle body 9. The lift member 23 is supported to be 5 vertically movable
by a lift control mechanism 24 attached to the fore and aft frame 21. 
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stopped in the article l,ransfer location corresponding thereto, and an article

storage position (shown in Figs. ? and g).

The article transfer location is determined as conesponding to each of

the article supports 29. [n the fore and aft direction of the transporü vehicle 3

standìng still in the article transfer location, the a¡ticle support 29 is formed to

have a width smaller than a distance between the pair <lf front and rea¡

vertical ftarnes 22 of the transport vehicle 3. Thus, when the transporù

vehicle 3 stops in the article transfer location, the article support 29 is movable

into and out of the space between the pair of &ont and rear vertical fuawes 22

ofthe transport vehicle 3.

The article storage posiÉion is set to a side of and close to tbe guide rail
2, but away from the guide raù2, with respect to the disüance to the transport

vehicle havi¡g stopped in the article transfer location, sueh that the artide
support 29, when in the articl.e storage position, will not itsetf, or the container

5 placed thereon will not, obstruct moïement of the transporl vehicle 3 or

verÉical movement of the g:ripper 4.

Tbe article transfer position is set to substantially the same vertical

positioa as the gripper 4 of the transport vehicle 3 staniling still in the article

transfer location. Thüs, when the arficl.e support. 29 is in the article transfer

position, a container 5 can be transferred between the artiele support 29 and

the gripper 4 locaÈed in the position adjacent the upper posiúion of the

transport vehicle 3 standing still in úhe article t¡ansfer location.

As shown in Figs. 5 and 6, each article support 29 is supported to be

movåble rcLative to a fixed frame 35 inetalled as comespondiag to the article

storage position, toward and away from the transport vehicle 3 standing still in
the article transfer location.

The fixed frame 35 is formed of a pair of side frame members 3õa

arrângpd at opposite sides ofthe a¡ticle support 29 in the fore and aft direction,

and elongafed in the direction toward and away from, i.e. ia the direction of
access to, the transport vehiele 3. fhe pair of side frame members 3öa are

intereonnecËed by a fir'st frame conaector 3?a disposed adjacent the tran*por:ú

vehicle 3 standing still in the artiele tranefer locâtion, and a second frame

co¡¡ector 37b spaced fram the first frame connector 27a away from the

transport vehicle 3 standing still in úhe artiele transfer location.

The fixed frame 35 is suspended, with a plurality of mounting

exf,ensione 38 extending upward from the pair of side frame memhers 3õa and

t5
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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 mechanism
24 rotates the rotating drum 26 forward and backward to wind and 10
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.       Although this embodiment shows the example of
winding the wires 6 around the rotating drum 26, the lift member 23 may
be vertically moved, for 15 example, by belts wound around the rotating
drum 26. Thus, the wires 6 or cables may be replaced with belts. The
wires, belts and cables are called flexible members.       The gripper 4
includes a pair of' gripping elements 4a for gripping a flange 5a of each
container 5. The pair of gripping elements 4a are switchable, 20 with
forward and backward rotations of a gripping motor 27, between a
gripping position for gripping the flange 5a by the gripping elements 4a
rocking toward each other (solid lines in Fig. 3) and a release position for
releasing the flange 5a by the gripping elements 4a rocking away from
each other (dotted lines in Fig. 3). 25The gripper 4 is attached to the lift
member 23 to be swivelable about a vertical axis. Though not shown, a
swivel motor is provided for swiveling the gripper 4.       In order to keep
temporarily the containers 5 transported to the stations 7, as shown in Fig.
1, a plurality of article supports 29 for article 30 storage are arranged at
both sides of the guide rail 2. These article supports 29 are arranged
along the guide rail 2.       The article supports 29 will be described
hereinafter with reference to Fig. 5 through 10. Each of the article
supports 29 is shiftable between an article transfer 35 position (shown in
Figs. 8 and 10) fin receiving a container 5 from, and delivering a container
5 to, the gripper 4 of the transport vehicle 3 having   stopped in the article
transfer location corresponding thereto, and an article storage position
(shown in Figs, 7 and 9). 



having upper ends fixerl by mounting brackets to two frame supports 39. The

frame supporús 39 are suspended from the ceililg through suspension boits 40

to extend longitudinally of and parallel to ihe guide rail 2.

Thus, the number of article supports 29 may be increased or decreased

5 by aftaching or detaching the mounting extensions 38 to/from the frame

supports 39. The articie supports 29 may be added or deducted wiúh ease.

The fore and a-ft direcüion of the lransport vehicle 3 standing still in the

article transfer location wiTl hereinafter be called the first ilirection also. The

direction toward and away from, or the direction of access to, the transport
10 vehicle 3 standíng still in ihe article transfer location will be called the second

direetion also.

The ariicle support 29 has a pair of suspension supports 30 exÉending

upward, a bottom plate 31 disposed betweeu the suspension supports 30, and a

pair of receiving members 32 arranged orr the bottom plate 31 for supporting a

15 containe¡ 6. The arbicle support 29 supports a container 5 as positioned by
pogitioning pÍns W arranged on the receiving members 32.

Each of the suspension supports 30 includes a lower portion 30a

connected to the bottom plate 31 and extendíng in the direction ofaccess, an

intermettiate portion 3ûb extending upward &om'uhe end of the lower portion

20 30a remote from the transport vehicle 3, and an upper portiou 30c extending io
the direction of accasõ from the upper end of the intermediate portion 30b.

The pair ofsuspeneion supports 30 have the upper portions 30c inúerconneeted

by a firet euspension connector 83a, and ühe internediate portíons 30b

interconnected by a eecond suspension cunnector 33b. Apiurality cf bores 30d

25 are formed in, and arranged at intervals longitudinally st the lower por"tion

30a and internediate portion 30b of each suspension support 30. The bottom

plate 31 has a plurality of bores 31a formed thereiu and arranged in the fore

and aft direction and the direction of access, and has'reetrictors 34 auanged at

opposite ends theroof in the direction of access for contactingside surfaces of a

30 container 5 to restrict movemenf cf the eonfaiÍer õ in the di¡ection of a¿cees.

A slide guide mechanism 35 is provided for supporting the article

support Zg to be shiftable between ühe article storage position and article
Érausfer position. The elide guide rnechaniem 36 supports the article suBport

29 to be slidable in the direetion of access relative to the fixed frame 35.

3l The slide guide mechanism 36 includes rails 41 formed on the fixed

&a-s 35, and a pluraliÈy of guide rollers 42 atanged on the suspension

I

The article transfer location is determined as corresponding to each of the
article supports 29. in the fore and aft direction of the transport vehicle 3  5
standing still in the. article transfer location, the article support 29 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 vehicle 8 stops in the article transfer location, the article support
29 is movable into and out of the space between the pair of front and rear
vertical frames 22 10of the transport vehicle 3.       The article storage
position is set to a side of and close to the guide rail 2, hut away from the
guide rail 2, with respect to the distance to the transport vehicle having
stopped in the article transfer location, such that the article support 29,
when in the article storage position, will not itself, or the container 15 5
placed thereon will not, obstruct movement of the transport vehicle 3 or
vertical movement of the gripper 4.       The article transfer position is set
to substantislly the same vertical position as the gripper 4 of the transport
vehicle 3 standing still in the article transfer location. Thus, when the
article support 29 is in the. article transfer 20 position, a container 5 can
be transferred between the article support 29 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 Figs. 5 and 6, each
article support 29 is supported to he movable relative to a fixed frame 35
installed as corresponding to the article storage position, toward. and
away from the transport vehicle 3 standing still in the article transfer
location.       The fixed frame 35 is formed of a pair of side frame members
35a arranged at opposite sides of the article support 29 in the fore and aft
direction, and elongated in the direction toward and away from, i,e, in the
direction of 30 access to, the transport vehicle 3. The pair of side frame
members 35a are interconnected by a first frame connector 37a disposed
adjacent the transport vehicle 3 standing still in the article transfer
location, and a second frame connector 37h spaced from the first frame
connector 27a away from the transport vehicle 3 standing still in the article
transfer location.      The fixed frame 35 is suspended, with a plurality of
rnountin extensions 38 extending upward from the pair of side frame
members 35a and  having upper ends fixed by mounting brackets to two
frame supports 29. The frame supports 39 are suspended from the ceiling
through suspension bolts 40 to extend longitudinally of and parallel to the
guide rail 2. Thus, the number of article supports 29 may be increased or
decreased 5 by attaching or detaching the mounting extensions 38 to/from
the frame supports 39. The article supports 29 may be added or deducted
with ease. 
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supports 30. \Vith the rails 41 suppolting and guiding the guide rollers 42,

the slide flride mechanism 36 supports tbe a¡ticle support 29 tn be slidable

relative to the fixed frame 35 between the article storage position and article

transfer position.

The rails 4l arc formed on the pail of side frame members 35a- The

guide rollers 42 a::e arranged on the upper portions 30c of ùhe suspension

supports 30. the guide rollers 42 include three types of rollers, i.e. first guide

rollers 42a guided by upper surfaces of the rails 41-, second guide rollers 42b

guided by lower surfaces of the rails 41, and tLird guide rollers 42c guided by

side surfacçs of the ¡ails 41. The upper portion 30c of each suspension

support 30 has two fi¡st guide rollers 42a spaced from each other in tho

direction of access, arid two second s,Íde rollers 42b also spaced fi'om each

other in the direetion of accesô, the first guide rollers 42a ard second goide

rollers 42b being vertically opposed to each other across the rail 41, and. tlr'o

third rotlers 42c also spaced fmnt each other il the direction of access.

The fixed frame 36 inciudes an operated element 43 supported to be

movable in the direction of access between a proximate position (Figs. 7 and g)

adjacent tbe f,ransport vehicle,3 standing still ùr the article transfer location

and a temate position ßigs. 8 aud I0) away from the transport vehicle 3. The

operaÉed eiemeat 43 is lÍnked with the article support 29 such that the

operated element 43, when in the proximate position, operates the article

support 29 to the article transfer position, and when i¡ the remote position,

operates the artiele *upport 29 to the article storage position.

The operated element 43 has a longitudinally intermediate part thereof

pivotally connected to a plate'lite base 48 provided on an upper part of one of

the side frame members 35a, to be pivotabie about a firsi, pivot axis Pl
extending through the posítion of connection. The operated element 43

includes a first operated portion 43a extending from the first pivot axis P1

foward the transpart vehicle 3, wlren in the proximate position, aud a second

operated portion 43b extend.ing from the first pivoi axis P1 away from the

transport vehicTe 3, which portions 43a and 43b ate formed integlal togeÉher,

with a level difference therebetween,

By rocking about the first pivot äxis Pl, the operafed elemenü 43

switches betweeu the proxiuaüe position and remote position. In the

proximate posítion (Figs. 7 alrd 9), the first operated. portion 43a eetixg as a

forward portion assunes a position closer than the fust pivot axis Pl to the

I5
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The fore and aft direction of the transport vehicle 3 standing still in the
article transfer location will hereinafter be called the first direction also The
direction toward and away from, or the direction of access to, the transport
10vehicle 3 standing still in the article transfer location will be called the
second direction also. The article support 29 has a pair of suspension
supports 30 extending upward, a bottom plate 31 disposed between the
suspension supports 30, and a pair of receiving members 32 arranged on
the bottom plate 31 for supporting a 15 container 5. The article support 29
supports a container 5 as positioned by positioning pins W arranged on
the receiving members 32.       Each of the suspension supports 30
includes a lower portion 30a connected to the bottom plate 31 and
extending in the direction of access, an intermediate portion Sob
extending upward from the end of the lower portion 20 30a remote from
the transport vehicle 3, and an upper portion 30c extending in the direction
of access from the upper end of the intermediate portion 30b. The pair of
suspension supports 30 have the upper portions 30c interconnected by a
first suspension connector 33a, and the intermediate portions 30b
interconnected by a second suspension connector 33b. A plurality of
bores 30d 26 are formed in, and arranged at intervals longitudinally of, the
lower portion 30a and intermediate portion 30b of each suspension
support 30. The bottom plate 31 has a plurality of bores 31a fbrmed
therein and arranged in the fore and aft direction and the direction of
access, and has.restriotors 34 arranged at opposite ends thereof in the
direction of access for contacting side surfaces of a 30 container 6 to
restrict movement of the container 5 in the direction of access.       A slide
guide mechanism 36 is provided for supporting the article support 29 to be
shiftable between the article storage position and article transfer position.
The slide guide mechanism 30 supports the article support 29 to be
slidable in the direction of access relative to the fixed frame 35.       The
slide guide mechanism 36 includes rails 41 formed on the flied frame 35,
and a plurality of guide rollers 42 arranged on the suspension   supports
30. With the rails 41 supporting and guiding the guide rollers 42, the slide
guide mechanism 36 supports the article support 29 to be slidable relative
to the fixed frame 35 between the article storage position and. article
transfer position. 



transport vehicle 3 standing still in the article transfer location. The fi-l'st

operated portion 43a of operated element 43 has a gtÐove 50 formed therein to

extend in a direction crossing the direction of access toward the fust pivot uiis
Pl when tbe operated element 43 is located in the proximate position. The

5 groove 50 has an openi:rg 50a at the forward end opposed to the transport

vehiele 3 standing etiil in the article transfer location.

A linkage nechanism 44 ß provided for linking movement, of the

operated element 43 and that of the article support ?9, Thus, when the

operated element 43 is located in the proxi-nate position, as show-n in Figs. 7

t0 and 9, the article supporü 29 is located in the article storage position. When

the operated element 43 is located in the remote position, as shown in Figs. B

and 10, the article support 29 is located in the artícle transfer position.

Tho linkage mechanism 44 includes three link arms, i.e. a Êrst Ìink

arm 4õ, a second lin-k arm 46 and a tbird link a¡m 47. The ñrsi link arm 45

t5 has one end thereof pivotally connected to one eud of the second operated

portion 43b of the operated element 43, and the other end pivotally connected

to a longitudinalty intermediate position of the seccad ItuÎ arm 46. The

seeond link a¡m 46 hae one end thereof pivotally connected to the base 48, and

th.e other end pivotalþ connected to one end of the third link arm 47. The

zo third link arm 4? bas the other end pivotally connected to a linking operaled

elemenú 49 erected on the first suspension connector 33 a.

The transpori vehicle 3 ineludes an operating device S for ehifting tlre

articl.e support 29 between the article storage position and a¡ticle transfer

position. As sbown in Fig- 11, the oper'ating device S has an engaging roller

z5 51 supported to be novable forward and backward. Iu a projecting opetation

the engaging roller 51 is projected in the direction of aceess from the transport

vehicle 3, and in a retracting operation Ëhe engaging roller õ1 is retracted lo

the transport vehicle 3. The engaging roller 51 ac{s ås arl article support

operating member. The traneport vehicle 3 includes such operafing device S

B0 for acùing on the article supports 29 arraaged on the r:ight'hanil side in the

direction of movement of the transport vehic.le 3, and a firrther operating

device $ for acling on the a-rticle supports 29 arr.anged on the left-hand side.

The operating device S includes a base 52 fixed to the transport vehicle.

3 and extending long in the direcÉion of access, a slider õ3 movable by rotation

85 of a ball screw 57 mounted in the base 52 to projeet in the direction of access

from the transport vêhicle 3 and retraet to the transport vehiele 3, and an

-t0-

The rails 41. are .formed on the pair of side frame members 35a. The
guide rollers 42 are arranged on the upper portions 30c of the suspension
supports H. The guide rollers 42 include three types of rollers, i.e. first
guide rollers 42a guided by upper surfer/es of the rails 41, second guide
rollers 42h guided by lower surfaces of the rails 41, and third guide rollers
42c guided by 10 side surfaces of the rails 41. The upper portion 30e of
each suspension support 30 has two first guide rollers 42a spaced from
each other in the direction of access, arid two second guide rollers 42b
also spaced from each other in the direction of access, the first guide
rollers 42a and second guide rollers 42b being vertically opposed to each
other across the rail 41, and two 15 third rollers 42c also spaced from
each other in. the direction of access.       The fixed frame 35 includes an
operated element 43 supported to be movable in the direction of access
between a proximate position (Figs. 7 and 9) adjacent the transport
vehicle .3 standing still in the article transfer location emote position (Figs.
8 and 10) away from the transport vehicle 3. The 20 operated element 43
is linked with the article support 29 such that the operated element 43,
when in the proximate position., operates the article support 29 to the
article transfer position, and when in the remote position, operates the
article support 29 to the article storage position. The operated element. 43
has a longitudinally intermediate part the 20 pivotally connected to a
plate-like base 48 provided O'El an. upper part of one of the side frame
members 35a, to be pivotable about a first pivot axis P1 extending through
the position of connection. The operated element 43 includes a first
operated portion 43a extending from the first pivot axis P1 toward the
transport vehicle 3, when in the proximate position, and a second 30
operated portion 43b extending from the first pivot axis Fl away from the
transport vehicle 3, which portions 43a and 43b are formed integral
together, with a level difference therebetwoon.       By rocking about the
first pivot xis Pl, the operated element 43 switches between the proximate
position and remote position, In the proximate position (Figs, 7 and 9), the
first operated portion 43a 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 operated portion 43a of operated
element 43 has a groove 50 filmed therein to extend in a direction
crossing the direction of access toward th.e first pivot axis PI when the
operated element 43 is locamd in the proximate position. The 5 groove 50
has an opening 50a at the forward end opposed to the transport vehicle 3
standing still in the article transfer location.       A linkage mechanism 44 is
provided for linking movement of the operated element 43 and that of the
article support 29. Thus, when the operated element 43 is located in the
proximate position, as shown in Figs. 7 10 and 9, the article support 29 is
located in the article storage position. When the operated element 43 is
located in the remote position, as shown in Figs. 8 and 10, the article
support 29 is located in the article transfer position.       The linkage
mechanism 44 includes three link arms, Le. a first link arm 45, a second
link arm 46 and a third link arm 47. The first link arm 45 
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operating member 56 in the form of an elongate projection and retraction body

movable in the direction of access with the slider 53. The operating member

56 is supported to be movable in the fore and aft direction by a guide rail 55

formed on a support table 54 fxed to the slider 53. The engaging roller 51 is

attached to a lower surface at a forward end of the operating member 56. The

base 52 has elongate grooves 59 formed in opposite side surfaces thereof for

guiding guide rollers 58 arranged on the slider 53.

The operating d.evice S rotates a control electric motor 60 to rotate the

ball screw 57 in opposite directions for moving the slider 53 in the direction of

access. As a result, the engaging roller 51 is projected and retracted in the

direction of access.

Biasing springs 61 are provided for biasing the operating member 56 in
the fore and aft direction back on the support table 54. The operating member

56 has a fi.rst cutout 56a for biasing spring mounting, which is open to one side

in the fore and aft direction, and a second cutout 56b for biasing spring

mounting, which is open to the other side in the fore and aft direction. The

first cutout 56a has one of the biasing springs 61 imparting a biasing force

from the one side to the other side in the fore and aft direction. The second

cutout 56b has the other biasing spring $l imFarting a biasing force from the

other side to the one side in the fore and aft direction.

Thus, two biasing springs 61 are províded for biasing the operating

member 56 in the fore and aft direction back on the support table 54. That is,

the two biasing springs 61 bias the engaging roller 51 back to neutral position

in the fore and aft direction. Only one such biasing spring 61 may be provided

as a return biasing device- It is also possible to use a known technique such

as an air cylinder. The neutral position is determined such that the center of

engaging roller 51 coincides with the center of base 52 in the fore and aft
direction.

With the transport vehicle 3 standing still in the article transfer

location, the operating device S carries out a projecting operation for causing

the engaging roller 51 to move the operated element 43 from the proximate

position (Figs. ? and 9) to the remote position (Figs. 8 and 10), and a retracting

operation for causing the engaging roller 51 to move the operated element 43

f¡om the remote position (Figs. 8 and 10) to the proximate position (Figs. 7 and

e).

The engaging roller 51 has a diameter corresponding to or smaller than
35
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15 has one end thereof pivotally connected to one end of the second
operated portion 43b of the operated element 43, and the other end
pivotally connected to a longitudinally intermediate position of the second.
link arm 46. The second link arm 46 has one end thereof pivotally
connected to the base 48, and the other end pivotally connected to one
end of the third link arm 47. The 20 third. link arm 47 has the other end
pivotally connected to a linking operated element 49 erected on the first
suspension connector 33a.       The transport vehicle 3 includes an
operating device S for shifting he article support 29 between the article
storage position and article transfer position. As shown in Fig. 11, the
operating device S has on engaging roller 51 supported to be movable
forward and backward.. In a projecting operation the engaging roller 51 is
projected in the direction of access from the transport vehicle 3, and in a
retracting operation the engaging roller 51 is retracted to the transport
vehicle 3. The engaging roller 51 acts as an article support operating
member. The transport: vehicle 3 includes such operating dc-vice S 30 for
acting on the article supports 29 arranged on the right-hand side in the
direction of movement of the transport vehicle 3, and a further operating
device S for acting on the article supports 29 arranged on the left-hand
side.       The operating device S includes a base 52 fixed to the transport
vehicle 3 and extending long in the direction of access, a slider 53
movable by rotation 35 of a ball screw 57 mounted in the base 52 to
project in the direction of access from the transport vehicle 3 and retract to
the transport vehicle 3, and an  operating member 56 in the form of an
elongate projection and retraction body movable in the direction of access
with the slider 53. The operating member 56 is supported to be movable in
the fore and aft direction by a guide rail 55 formed on a support table 54
fixed to the slider 53. The engaging roller 51 is 5 attached to a lower
surface at a forward end of the operating member 56. The base 52 has
elongate grooves 59 formed in opposite side surfaces thereof for guiding
guide rollers 58 arranged on the slider 53.       The operating device S
rotates a control electric motor 60 to rotate the ball screw 57 in opposite
directions for moving the slider 53 in the direction of 10 access. As a
result, the engaging roller 51 is projected and retracted in the direction of
access.       Biasing springs 61 are provided for biasing the operating
member 56 in the fore and aft direction back on the support table 54. The
operating member 56 has a first cutout 56a for biasing spring mounting,
which is open to one side 15 in the fore and aft direction, and a second
cutout 56b for biasing spring mounting, which is open to the other side in
the fore and aft direction. The first cutout 56a has one of the biasing
springs 61 imparting a biasing force from the one side to the other side in
the fore and aft direction. The second cutout 56b has the other biasing
spring 61 imparting a biasing force from the 20 other side to the one side
in the fore and aft direction.       Thus, two biasing springs 61 are provided
for biasing the operating member 56 in the fore and aft direction back on
the support table 54. That is, the two biasing springs 61 bias the engaging
roller 51 back to neutral position in the fore and aft direction. Only one
such biasing spring 61 may be provided 25 as a return biasing device_ It
is also possible to use a known technique such as an air cylinder. The
neutral position is determined such that the center of engaging roller 51
coincides with the center of base 52 in the fore and aft direction. 



10

15

20

the width of the groove 50 of the operated element 43 in the fore and aft
direction. Thus, the engaging roller 51 is engageable with and disengageable
from the groove 50 of operated element 43 through movement in the direction
of access.

The operating device S is constructed the push-pull type such that, in
the projecting operation, the engaging roller 51 is moved into engagement with
the groove 50 to push the operated element 43 from the proximate position to
the remote position, and in the retracting operation, the engaging roller 51 is
retained in engagement with the groove 50 to pull the operated eiement 43

from the remote position to the proximate position, and thereafter the
engaging roller 51 is disengaged from the groove 50.

trVhen the operating device S moves the operated element 43 from the
proximate position to the remote position wíth thê engaging roller 51 in the
projecting operation, the operated element 43 located in the remote position
will result in the article support 29 located in the article transfer position.
Thus, the article support 29 is shifted from the articìe storage position to the
article transfer position.

When the operating device S moves the operated element 43 from the
remote position to the proximate position with the engaging roller 51 in the
retracting operation, the operated element 43 located in the proximate position
results in the article support 29 located to the a¡ticle storage position. Thus,
the article support 29 is shifted from the article transfer position to the arúicle
storage position.

Movemenús taking place when the article support 29 is shifted between
the article storage position and article transfer position will be described.

When the operated element 43 is located in the proximate position as

shown in Figs. 7 and g, the opening 50a of the groove 50 opens in the direction
of access. The operating device S executes the projecting operation to move

the engaging roller 51 in the direction of access to project from the transport
vehicle 3, and through the opening of the groove 50 into the groove 50 to
engage the latter. As the engaging roller 51 engaging the gxoove b0 is further
moved in the direction of access to project from the transport vehicle 3, the
engaging roller 51, whiie pressing a side wall of the groove 50, moves through
the groove 50 to push the operated element 43 from the proximate position to
the remote position. As the operated element 43 rocks from the proximate
position to the remote position, the first link arm 45, second tink arm 46 and

25

35
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With the transport vehicle 3 standing still in the article transfer 30 location,
the operating device S carries out a projecting operation for causing the
engaging roller 51 to move the operated element 43 from the proximate
position (Figs. 7 and 9) to the remote position (Figs. 8 and 10), and a
retracting operation for causing the engaging roller 51 to move the
operated element 43 from the remote position (Figs. 8 and 10) to the
proximate position (Figs. 7 and 359). The engaging roller 51 has a
diameter corresponding to or smaller than  the width of the groove 50 of
the operated element 43 in the fore and aft direction. Thus, the engaging
roller 51 is engageable with and disengageable from the groove 50 of
operated element 43 through movement in the direction of access.
The operating device S is constructed the push-pull type such that, in the
projecting operation, the engaging roller 51 is moved into engagement
with the groove 50 to push the operated element 43 from the proximate
position to the remote position, and in the retracting operation, the
engaging roller 51 is retained in engagement with the groove 50 to pull the
operated element 43 10 from the remote position to the proximate
position, and thereafter the engaging roller 51 is disengaged from the
groove 50.       When the operating device S moves the operated element
43 from the proximate position to the remote position with the engaging
roller 51 in the projecting operation, the operated element 43 located in
the remote position 15 will result in the article support 29 located in the
article transfer position. Thus, the article support 29 is shifted from the
article storage position to the article transfer position.       When the
operating device S moves the operated element 43 from the remote
position to the proximate position with the engaging roller 51 in the 20
retracting operation, the operated element 43 located in the proximate
position results in the article support 29 located to the article storage
position. Thus, the article support 29 is shifted from the article transfer
position to the article storage position. Movements taking place when the
article support 29 is shifted between 25the article storage position and
article transfer position will be described.       When the operated element
43 is located in the proximate position as shown in Figs. 7 and 9, the
opening 50a of the groove 50 opens in the direction of access. The
operating device S executes the projecting operation to move the
engaging roller Si in the direction of access to project from the transport
30 vehicle 3, and through the opening of the groove 50 into the groove 50
to engage the latter. As the engaging roller 51 engaging the groove 50 is
further moved in the direction of access to project from the transport
vehicle 3, the engaging roller 51, while pressing a side wall of the groove
50, moves through the groove 50 to push the operated element 43 from
the proximate position to 
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third ìink arm 47 of the linkage mechanism 44 rock successively, to move the
linking operated element 49 toward the transport vehicle 3. The movement of
the linking operated element 49 toward the transport vehicle 3, with the slide
guide mechanism 36 slidably supporting and guiding the article support 29,

shifts the article support 29 from the article storage position to the article
transfer position as shown in Figs. 8 and 10.

When the operating device S executes the retracting operation, with
the operated element 48 located in the remote position as shown in Figs. 8 and
10, the engaging roller 51 will move toward the transport vehicle 3 while
engaging the groove 50. The engaging roller 51 moves through the groove 50

while pressing a side wall of the groove 50, to pull the operated element 43

from the remote position to the proximate position. As the operated element
43 rocks from the remote position to the proximate position, the fust link arm
45, second link atm 46 and third link arm 47 ofthe linkage mechanism 44 rock
successively to move the linking operated element 49 away from the transport
vehicle 3. The movement of the linking operated element 49 away from the
transport vehicle 3, with the slide guide mechanism 36 slidably supporting and
guiding the article support 29, shifts the article support 29 from the article
transfer position to the article storage position. When the operated element
43 is located in the proximate position as shown in Figs. ? and 9, the opening
50a of the groove 50 opens in the direction of access, Thus, the engaging roller
51 moving toward the transport vehicle 3 wiil become disengaged from the
g"roove 50 and retract to the transport vehicle 3.

Thus, the operating device S executes the projecting operation for
causing the engaging roller 51 to move the operated element 43 from the
proximate position to the remote position. If the engaging roller 51 is
displaced in the fore and aft direction from a proper operative position relative
to the operated element 43 at this time, the engaging roller SL may not be able
to engage the groove 50 of operated element 43. There is a possibility that the
operated element 43 cannot be noved from the proximate position to the
remote position. The proper operative position is set to a position where the
center of engaging roller 51 coincides, in the fore and aft direction, with the
center of the groove 50 of operated element 43 located in the proximate position,
so that the engaging roller 51 can engage the groove 50 of operated element 43.

As shown in Figs. 12 and 13, a guide device F (guide member) is
provided for guiding the engaging roller 51 in the fore and aft direction to the

35
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35 the remote position. As the operated element 43 rocks from the
proximate position to the remote position, the first link arm 45, second link
arm 46 and  third link arm 47 of the linkage mechanism 44 rock
successively, to move the linking operated element 49 toward the
transport vehicle 3. The movement of the linking operated element 49
toward the transport vehicle 3, with the slide guide mechanism 36 slidably
supporting and guiding the article support 29, shifts the article support 29
from the article storage position to the article transfer position as shown in
Figs. 8 and 10.       When the operating device S executes the retracting
operation, with the operated element 43 located in the remote position as
shown in Figs. 8 and 10, the engaging roller 51 will move toward the
transport vehicle 3 while 10 engaging the groove 50. The engaging roller
51 moves through the groove 50 while pressing a side wall of the groove
50, to pull the operated element 43 from the remote position to the
proximate position. As the operated element 43 rocks from the remote
position to the proximate position, the first link arm 45, second link arm 46
and third link arm 47 of the linkage mechanism 44 rock 15 successively, to
move the linking operated element 49 away from the transport vehicle 3.
The movement of the linking operated element 49 away from the transport
vehicle 3, with the slide guide mechanism 36 slidably supporting and
guiding the article support 29, shifts the article support 29 from the article
transfer position to the article storage position. When the operated
element 20 43 is located in the proximate position as shown in Figs. 7 and
9, the opening 50a of the groove 50 opens in the direction of access.
Thus, the engaging roller 51 moving toward the transport vehicle 3 will
become disengaged from the groove 50 and retract to the transport
vehicle 3. Thus, the operating device S executes the projecting operation
for 25 causing the engaging roller 51 to move the operated element 43
from the proximate position to the remote position. If the engaging roller
51 is displaced in the fore and aft direction from a proper operative
position relative to the operated element 43 at this time, the engaging
roller 51 may not be able to engage the groove 50 of operated element
43. There is a possibility that the 30 operated element 43 cannot be
moved from the proximate position to the remote position. The proper
operative position is set to a position where the center of engaging roller
51 coincides, in the fore and aft direction, with the center of the groove 50
of operated element 43 located in the proximate position, so that the
engaging roller 51 can engage the groove 50 of operated element 43.
35As shown in Figs. 12 and 13, a guide device F (guide member) is
provided for guiding the engaging roller 51 in the fore and aft direction to
the -  proper operative position relative to the operated element 43 when
the operating device S executes the projecting operation. The guide
device F includes guide rollers 62 acting as guide elements arranged at
opposite sides of the proper operative position in the fore and aft direction
for guiding the engaging roller 51 to the proper operative position.       The
guide rollers 62 are supported by a guide roller support 63 to be rotatable
about vertical axes in opposite end regions in the fore and aft direction of
the opening 50a of the groove 50 of operated element 43 located in the
proximate position. The guide roller support 63 has a proximal end 
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proper operative position relative to the operated element 43 when the

operating device S executes the projecting operation. The guide device F
includes guide rollers 62 acting as guide elements arranged at opposite sides of
the proper operative position in the fore and aft direction for guiding the

engaging roller 51 to the proper operative position.

The guide rollers 62 arc supported by a guide roller support 63 to be

rotatable about verticaL axes in opposite end regions in the fore and aft
direction of the opening 50a of the groove 50 of operated element 43 located in
the proximate position. The guide roller support 63 has a proximal end

received and supported by a receiving support 71, and a distal end bifurcated
in the fore and aft direction. The guide roller support 63 is connected to the

receiving support TLby connecting elements G such as bolts and nuts 71. The

guide rollers 62 arc arranged on the respective forks at the distal end of the
guide roller support 63. The receiving support 77 is fixed to a shaft 71a

having the first pivot axis P1 of the operated element 43.

The guide rollers 62 guide the operating member 56 in the fore and aft
direction by rotating in contact with corners at the forward end of operating
member 56. With the two guide rollers 62 guiding the operating member 56

to a position therebetween, the engaging roller 51 is guided to the ploper
operative position.

The guide device F is constructed to guide the engaging roller 5L in the

direction of access continuously, while the engaging roller 51 is located in the

proper operative position in the fore and aft dírection, after guiding the

engaging roller 51 to the proper operative position. That is, after guiding the

operating member 56 to the position therebet$reen, the two guide rollers 62

continue to rotate in contact with the opposite side surfaces of the operating
member 56 to guide the operating member 56 along the direction of access.

The operated element 43 has guide surfaces 50b formed adjacent the

opening 50a of the groove 50 for guiding the engaging roller 51 to the proper

operative position. The guide surfaces 50b are wider apart in the fore and aft
direction at an entrance than the width of the engaging roller 51, and become

narrower as they extend further away from the transport vehicle 3 standing

still in the article transfer location. The opposite walls in the fore and aft
direction are inclined to approach each othet so that the guide surfaces 50b

adjacent the opening 50a of the groove 50 become na-rro\ryer in the fore and aft
direction as they extend away from the transport vehicle 3. Thus, the guide
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10 received and supported by a receiving support 71, and a distal end
bifurcated in the fore and aft direction. The guide roller support 63 is
connected to the receiving support 71 by connecting elements G such as
bolts and nuts 71. The guide rollers 62 are arranged on the respective
forks at the distal end of the guide roller support 63. The receiving support
71 is fixed to a shaft 71a 15 having the first pivot axis P1 of the operated
element 43.       The guide rollers 62 guide the operating member 56 in the
fore and aft direction by rotating in contact with corners at the forward end
of operating member 56. With the two guide rollers 62 guiding the
operating member 56 to a position therebetween, the engaging roller 51 is
guided to the proper 20operative position.       The guide device F is
constructed to guide the engaging roller 51 in the direction of access
continuously, while the engaging roller 51 is located in the proper
operative position in the fore and aft direction, after guiding the engaging
roller 51 to the proper operative position. That is, after guiding the 25
operating member 56 to the position therebetween, the two guide rollers
62 continue to rotate in contact with the opposite side surfaces of the
operating member 56 to guide the operating member 56 along the
direction of access.       The operated element 43 has guide surfaces 50b
formed adjacent the opening 50a of the groove 50 for guiding the
engaging roller 51 to the proper 30 operative position. The guide surfaces
50b are wider apart in the fore and aft direction at an entrance than the
width of the engaging roller 51, and become narrower as they extend
further away from the transport vehicle 3 standing still in the article
transfer location. The opposite walls in the fore and aft direction are
inclined to approach each other, so that the guide surfaces Kb 35 adjacent
the opening 50a of the groove 50 become narrower in the fore and aft
direction as they extend away from the transport vehicle 3. Thus, the
guide  surfaces 50b contact the engaging roller 51 to guide the engaging
roller 51 to the proper operative position.       Movements taking place
when the operating device S executes the projecting operation and the
guide device F guides the engaging roller 51 to the 5 proper operative
position will be described with reference to Fig. 13.       When the center
Q1 of the engaging roller 51 is displaced from a proper operative position
Q2, a corner at the forward end of the operating member 56 contacts one
of the guide rollers 62 to rotate the guide roller 62. Consequently, as
shown in Fig. 13 (B), the operating member 56 is guided between the two
10 guide rollers 62 in the fore and aft direction, whereby the center Q1 of
engaging roller 51 is brought into agreement with the proper operative
position Q2. When the guide surfaces 50b adjacent the opening 50a of the
groove 50 contact the engaging roller 51 at this time, the guide surfaces
50b also guide the engaging roller 51 to bring the center Q1 of engaging
roller 51 into 15 agreement with the proper operative position Q2. Thus,
the guiding action of the guide device F and the guiding action of the
guide surfaces 50b can accurately guide the engaging roller 51 to the
proper operative position. 
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surfaces 50b contact the engaging rollef 51 to guide the engaging roller 51 to

the proper operative position.

Movements taking place when the operating device S executes the

projecting operation and the guide device F guides the engaging roller 51 to the

pïoper operative position will be described with reference to Fig. 13-
'When the center Q1 of the engaging roller 51 is displaced from a proper

operative position Q2, a corner at the forward end of the operating member 56

contacts one of the guide rollers 62to rotate the guide roller 62. Consequently,

as shown in Fig. 13 (B), the operating member 56 is guided between the two

guide rollers 62 ín the fore and aft direction, whereby the center Q1 of

engaging roller 51 is brought into agreement with the proper operative position
q2. When the guide surfaces 50b adjacent the opening 50a of the groove 50

contact the engaging roller 6L at this time, the guide surfaces 50b also guide

the engaging roller 51 to bring the center Ql of engaging roller 51 into

agreement with the proper operative position Q2, Thus, the guiding action of
the guide device F and the guiding action of the guide surfaces 50b can

accurately guide the engaging roller 5l to the proper operative position.

As shown in Fig. 13 (C), aft.er guiding the operating member 56 to the

position therebetween in the fore and aft direction, the two guide rollers 62

continue to rotate in contact with the opposite side surfaces of the operating

member 56 to guide the operating member 56 along the direction of access.

Consequently, the engaging roller 51 located in the proper operative position in
the fore and aft direction is guided along the direction of access.

In this way, the engaging roller 51 is guided by the guide device F to the

proper operative position. As shown in Fig. 11, the operating member 56 is

supported to be movable in the fore and aft directíon by the guide rail 55

formed on the support table 54. This allows the guide device F and guide

surfaces 50b to guide the engaging roller 51 smoothiy.

When the operating device S executes the retracting operation after the

projecting operation, the guiding action of the guide device F and the guiding

action of the guide surfaces 50b are canceled. Then, as shown in Fig. 11, the

operating member 56 is biased back in the fore and aft direction by the biasing

force of the two biasing springs 61, whereby the engaging roller 51 will return
to the neutral position in the fore and aft direction, and will retract to the

transport vehicle 3.

When the operating device S executes the retracting operation as

15-
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As shown in Fig. 13 (C), after guiding the operating member 56 to the
position therebetween in the fore and aft direction, the two guide rollers 62
20 continue to rotate in contact with the opposite side surfaces of the
operating member 56 to guide the operating member 56 along the
direction of access. Consequently, the engaging roller 51 located in the
proper operative position in the fore and aft direction is guided along the
direction of access. In this way, the engaging roller 51 is guided by the
guide device F to the 26 proper operative position. As shown in Fig. 11,
the operating member 56 is supported to be movable in the fore and aft
direction by the guide rail 55 formed on the support table 54. This allows
the guide device F and guide surfaces 50b to guide the engaging roller 51
smoothly. When the operating device S executes the retracting operation
after the 30 projecting operation, the guiding action of the guide device F
and the guiding action of the guide surfaces 50b are canceled. Then, as
shown in Fig. 11, the operating member 56 is biased back in the fore and
aft direction by the biasing force of the two biasing springs 61, whereby
the engaging roller 51 will return to the neutral position in the fore and aft
direction, and will retract to the 35 transport vehicle 3. When the operating
device S executes the retracting operation as  described above, the article
support 29 is shifted from the article transfer position to the article storage
position. If the article support 29 moved accidentally from the article
storage position to the article transfer position, the article support 29 could
overshoot to the path of transport vehicle 3. There is a possibility that the
article support 29 contacts the transport vehicle 3.       Thus, as shown in
Figs. 12, 14 and 15, a lock device R (locking apparatus) is provided to be
switchable between a locking state (Fig. 14) for locking the article support
29 to the article storage position, and an unlocking  10 state (Fig. 15) for
releasing the article support 29. The lock device R includes a locking
member 64 shiftable between a locking position (Fig. 14) for locking the
operated element 43 against shifting from the proximate position to the
remote position, and an unlocking position (Fig. 15) for permitting the
operated element 43 to shift between the proximate position and remote
position. The 15 locking member 64 is shiftable, by rocking about a pivot
axis, between the locking position (Fig. 14 (A)) and the unlocking position
(Fig. 15 (A)) above the locking position while being biased to the locking
position.        On the other hand, the operating device S includes a lock
device operating portion 70 of the extension and retraction type for
switching the lock 20 device R from the locking state to the unlocking state
by projecting in the direction of access from the transport vehicle 3, and
switching the lock device R from the unlocking state to the locking state by
retracting in the direction of access to the transport vehicle 3. The lock
device operating portion 70 is a pressing slope formed on the upper
surface adjacent the forward end of the 25 operating member 56 to extend
in the direction of access downward toward the forward end of the
operating member 56. 
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described above, the article support 29 is shified from the article transfer

position to the article storage position. If the article support 29 moved

accidentally foom the article storage position to the article transfer position,

the article support 29 could overshoot to the path of transport vehicle 3.

There is a possibility that the article support 29 contacts the transport vehicle

3.

Thus, as shown in Figs. L2, 14 and 15, a lock device R (locking

apparatus) is provided to be switchable between a locking state (Fig. 14) for

locking the article support 29 to the article storage position, and an unlocking

state (FiS. 15) for releasing the article support 29. The lock device R includes

a locking member 64 shiftable between a locking position (Fig. 1a) for locking

the operated element 43 against shifting from the proximate position to the

remote position, and an unlocking position (fig. f ¡) for permitting the operated

element 43 to shift between the proximate position and remote position. The

tocking member 64 is shiftable, by rocking about a pivot axis, between the

locking position (¡'ig. f¿ Gù) and the unlocking position (Fig. 15 (Ð) above the

locking position while being biased to the locking position.

On the other hand, the operating device S includes a lock device

operating portion 70 of the extension and retraction t¡>e for switching the lock

device R from the locking state to the unlocking state by projecting ín the

direction of access from the transport vehicle 3, and switching the lock device R

from the unlocking state to the locking state by retracting in the direction of

access to the transport vehicle 3. The lock device operating portion 70 is a

pressing slope formed on the upper surface adjacent the forward end of the

operating member 56 to extend in the direction of access downward toward the

forward end of the operating member 56.

Thus, the operating member 56 acting as an extension and retraction

member has the engaging roller 51 for controlling the article support and the

operating portion 70 for controlling the lock device. \ühen the operating

device S executes the projecting operation, ühe engagrng roller 51 and lock

device operating portion 70 move in the direction of access to project from the

transport vehicle 3. When the operating device S executes the retracting

operation, the engaging roller 51 and lock device operating portion 70 move in

the direction ofaccess to retract to the transport vehicle 3.

The locking membet 64 includes a rocking arm 65 (control arm)

provided to be pivotable about a second pivot axis P2 extending horizontally, a
35
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Thus, the operating member 56 acting as an extension and retraction
member has the engaging roller 51 for controlling the article support and
the operating portion 70 for controlling the lock device. When the
operating 30 device S executes the projecting operation, the engaging
roller 51 and lock device operating portion 70 move in the direction of
access to project from the transport vehicle 3. When the operating device
S executes the retracting operation, the engaging roller 51 and lock device
operating portion 70 move in the direction of access to retract to the
transport vehicle 3. 35The locking member 64 includes a rocking arm 65
(control arm) provided to be pivotable about a second pivot axis P2
extending horizontally, a  lock plate 66 depending from a distal end of the
rocking arm 65, a pressed roller 67 attached to the distal end of the
rocking arm 65 and arranged with and spaced in the fore and aft direction
from the lock plate 66 to be rotatable about a horizontal axis. 6The rocking
arm 65 has a proximal end thereof pivotally connected to a lock support
deck 68 to be pivotable about the second pivot axis P2. The lock support
deck 68 is supported by a bar-like support 72 erected on the base 48 and
by the receiving support 71. The receiving support 71 supports the guide
roller support 63 besides the lock support deck 68. The lock support deck
68 10 and guide roller support 63 are vertically stacked and fastened
together by a connecting element G such as a bolt, such that the lock
support deck 68 is located under the guide roller support 63.       With
rocking about the second pivot axis P2 of the rocking arm 65, the locking
member 64 is switchable between the locking position (Fig. 14) and the 15
unlocking position (Fig. 15) above the locking position. The locking
member 64 is biased to the locking position by the weight of the rocking
arm 65. A locking stopper 69 is provided for receiving and supporting the
rocking arm 65 to limit downward rocking of the rocking arm 65. The
locking stopper 69 is disposed such that the locking member 64 is located
in the locking position 20 when the rocking arm 65 is received and
supported by the stopper 69.       When the locking member 64 is located
in the locking position as shown in Fig. 14 (B), the lock plate 66 assumes
a locking state for contacting a side surface of the operated element 43
located in the proximate position to limit rocking of the operated element
43 from the proximate position to the remote 25 position. When the
locking member 64 is located in the unlocking position as shown in Fig. 15
(B), the lock plate 66 assumes an unlocking state retracted upward from
the operated element 43 to permit rocking of the operated element 43
between the proximate position and remote position. The locking member
64 is pushed from the locking position to the 30 unlocking position by
pressure application from the lock device operating portion 70 moving to
project from the transport vehicle 3. The pressure from the lock device
operating portion 70 acting in the direction from the locking position to the
unlocking position is canceled by movement of the lock device operating
portion 70 to retract to the transport vehicle 3. 
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lock plate 66 depending from a distal end of the rocking arm 65, a pressed

roller 67 attached to the distal end of the rocking arm 65 and arranged with
and spaced in the fore and aft direction from the iock plate 66 to be rotatable

about a horizontal axis.

The rocking arm 65 has a proximal end thereof pivotally connected to a

lock support deck 68 to be pivotable about the second pivot axis P2. The lock

support deck 68 is supporied by a bar-iike support 72 erccted on the base 48

and by the receiving support 7L. The receiving support 7I supports the guide

roller support 63 besides the lock support deck 68. The lock support deck 68

and guide roller support 63 are vertically stacked and fastened together by a
connecting element G such as a bolt, such that the lock support deck 68 is
locaúed under the guide roller support 63.

With rocking about the second pivot axie P2 of the rocking arm 65, the

locking member 64 is switchable between the locking position (Fig. 1a) and the

unlocking position (Fig. 15) above the locking position. The iocking member

64 is biased to the locking position by the weight of the rocking arm 65. A
locking stopper 69 is provided for receiving and supporting the rocking arn 65

to limit downward rocking of the rocking arm 65. The locking stopper 69 is

disposed such that the locking member 64 is located in the locking position

when the rocking arm 65 is received and supported by the stopper 69.

When the locking member 64 is located in the locking position as shown

in Fig. 14 (B), the iock plate 66 assumes a locking state for contacting a side

surface of the operated element 43 located in the proximate position to limit
rocking of the operated element 43 from the proximate position to the remote

position. When the locking member 64 is located in the unlocking position as

shown in Fig. 15 (B), the lock plate 66 assumes an unlocking state retracted

upward from the operated element 43 to permit rocking of the operated

element 43 between the proximate position and remote position.

The locking member 64 is pushed from the locking position to the

unlocking position by pressure application from the lock device operating

portion 70 moving to project from the transport vehicle 3. The pressure from

the lock device operating portion 70 acting in the direction from the locking

position to the unlocking position is canceled by movement of the iock device

operating portion 70 to retract to the transport vehicle 3.

Specifically, as shown in Fig. 12, tJne pressed roller 67 lies betweeh the

two guide rollers 62 when the locking member 64 is located in the locking
35
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35Specifically, as shown in Fig. 12, the pressed roller 67 lies between the
two guide rollers 62 when the locking member 64 is located in the locking
position. The pressed roller 67 is pushed upward by the lock device
operating portion 70 in the movement to project from the transport vehicle
3. The upward pressure from the lock device operating portion 70 is
canceled by movement of the lock device operating portion 70 to retract to
the transport vehicle 3.       With the pressed roller 67 pushed upward by
the lock device operating portion 70, the locking member 64 is moved
from the locking position to the unlocking position. When the upward
pressure applied from the lock device operating portion 70 to the pressed
roller 67 is canceled, the locking member 64 10 is freed from the force
pushing it from the locking position to the unlocking position.
Movement of the lock device operating portion 70 and movement of the
lock device R will be described. When the locking member 64 is located in
the locking position as shown 15 in Fig. 14, the operating device S
executes the projecting operation to move the lock device operating
portion 70 formed at the forward end of the operating member 56 in the
direction to project from the transport vehicle 3. Then, the lock device
operating portion 70 contacts the pressed roller 67. As the lock device
operating portion 70 moves in the direction to project from the transport 20
vehicle 3, the pressed roller 67 is pushed upward by the lock device
operating portion 70. Consequently, the rocking arm 65 rocks upward to
switch the locking member 64 from the locking position to the unlocking
position. When the locking member 64 is shifted to the unlocking position
in this way, as shown in Fig. 15, the lock plate 66 is retracted to the
unlocking position above 25 the operated element 43 for permitting the
operated element 43 to rock from the proximate position to the remote
position. When the locking member 64 is located in the unlocking position
as shown in Fig. 15, the operating device S executes the retracting
operation to move the lock device operating portion 70 formed at the
forward end of the 30 operating member 56 in the direction to retract to
the transport vehicle 3. As the lock device operating portion 70 moves in
the direction to retract to the 
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position. The pressed roller 67 is pushed upward by the lock device operating
portion 70 in the movement to project from the transport vehicle ts. The

upward. pressure from the lock device operating portion 70 is canceled by

movement of the lock device operating portion 70 to retract to the transport
vehicle 3.

With the pressed roller 67 pushed upward by the Lock device operating
portion 70, the locking member 64 is moved from the locking position to the

unlocking position. When the upward pressure applied from the lock device

operating portion 70 to the pressed roller 67 is canceled, the locking member 64

is freed from the force pushing it from the locking position to the unlocking
position.

Movement of the lock device operating portion 70 and movement of the

Iock device R willbe described.

When the locking member 64 is located in the locking position as shown

in Fig. L4, the operating device S executes the projecting operation to move the

lock device operating portion 70 formed at the forward end of the operating

member 56 in the direction to project from the transport vehicle 3. Then, the

lock device operating portion 70 contacts the pressed roller 67- As the lock
device operating portion 70 moves in the direction to project from the transport
vehicle 3, the pressed roller 67 is pushed upward by the lock device operating
portion 70. Consequently, the rocking arm 65 rocks upward to switch the

locking member 64 from the locking position to the unlocking position. When

the locking member 64 is shifted to the unlocking position in this \¡¡ay, as

shown in Fig. 15, the lock plate 66 is retracted to the unlocking position above

the operated element 43 for permitting the operated element 43 to rock from

the proximate position to the remote position.

When the locking member 64 is located in the unlocking position as

shown in Fig. 15, the operating device S executes the retracting operation to

move the lock device operating portion 70 formed at the forward end of the

operating member 56 in the direction to retract to the transport vehicle 3. As

the lock device operating portion 70 moves in the direction to retract to the

transport vehicle 3, the pressed roller 67 rolls down the slope of the lock device

operating portion 70. Consequently, the rockíng arm 65 rocks downward.

When the lock device operating portion 70 separates from the pressed roller 67,

the rocking arm 65 rocks downward by gravity to be received and supported by

the lock stopper 69, to shift the locking member 64 from the unlocking position
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transport vehicle 3, the pressed roller 67 rolls down the slope of the lock
device operating portion 70. Consequently, the rocking arm 65 rocks
downward. When the lock device operating portion 70 separates from the
pressed roller 67, 35 the rocking arm 65 rocks downward by gravity to be
received and supported by the lock stopper 69, to shift the locking
member 64 from the unlocking position  to the locking position. When the
locking member 64 is shifted to the locking position in this way, the lock
plate 66 is placed in the locking state for contacting the side surface of the
operated element 43 to prohibit rocking of the operated element 43 from
the proximate position to the remote position.        As described above, the
operating device S executes the projecting operation and retracting
operation to switch the lock device R between the locking state and
unlocking state. The operating device S shifts the article support 29 and
lock device R in the following manner. In the projecting operation, the
operating device S switches the lock device R from the locking 10 state to
the unlocking state, and thereafter shifts the article support 29 from the
article storage position to the article transfer position. In the retracting
operation, the operating device S shifts the article support 29 from the
article transfer position to the article storage position, and thereafter
switches the lock device R from the unlocking state to the locking state.
15To described this more particularly, when the operating device S
executes the projecting operation, both the engaging roller 51 and lock
device operating portion 70 provided at the forward end of the operating
member 56 will move in the direction of access to project from the
transport vehicle 3. However, since the pressed roller 67 is disposed in
the entrance portion of the 20 groove 50 of operated element 43 in the
direction of access, the lock device operating portion 70 will push up the
pressed roller 67 before the engaging roller 51 engages the groove 50.
Thus, the pressed roller 67 is first pushed up by the lock device operating
portion 70 to push the locking member 64 from the locking position to the
unlocking position to switch the lock device R from the 25 locking state to
the unlocking state. When the lock device R is switched from the locking
state to the unlocking state, the operated element 43 is permitted to rock
from the proximate position to the remote position. The engaging roller 51
engages the 
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to the locking position. When the locking member 64 is shifted to the locking

position in this way, the lock plate 66 is placed in the locking state for

contacting the side surface of the operated element 43 to prohibit rocking of the

operated element 43 from the proximate position to the remote position.

As described above, the operating device S executes the projecting

operation and retracting operation to switch the lock device R between the

locking state and unlocking state. The operating device S shifts the article
support 29 and lock device R in the following manner, In the projecting

operation, the operati.ng device S switches the iock device R from the locking

state to the unlocking state, and thereafter shifts the articÌe support 29 fuom

the article storage position to the article transfer position. In the retracting
operation, the operating device S shifts the article support 29 fuom the articJe

transfer position to the article storage position, and thereafter switches the

lock device R from the unlocking state to the locking state.

To described this more particularly, when the operating device S

execuües the projecting operation, both the engaging roller 51 and lock device

operating portion 70 provided at the forward end of the operating member 56

will move in the direction of access to project from the transport vehicle 3.

However, since the pressed roller 67 is disposed in the entrance portion of the
groove 50 of operated element 43 in the direction of access, the lock device

operating portion 70 will push up the pressed roller 67 before the engaging

rolLer 51 engages the groove 50. Thus, the pressed roller 67 is first pushed up

by úhe lock device operating portion 70 to push the iocking member 64 from the

locking position to the unlocking position to switch the iock device R from the

locking state to the unlocking state.

When the lock device R is switched from the iocking state to the

unlocking state, the operated element 43 is permitted to rock from the

proximate position to the remote position. The engaging roller 51 engages the

groove 50, and pushes the operated element 43 from the proximate position to

the remote position. Before the lock device R is switched to the unlocking
state, the lock plate 66 prohibits rocking of the operated element 43 from the
proximate position to the remote position even if the engaging roller 51

attempts to push the operated element 43 from the proximate position toward

the remote position. When the operated element 43 is located in the remote

position, the operated element 43 moves the article support 29 from the article

storage position to the article transfer position. Thus, the article support 29 is
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groove 50, and pushes the operated element 43 from the proximate
position to 30 the remote position. Before the lock device R is switched to
the unlocking state, the lock plate 66 prohibits rocking of the operated
element 43 from the proximate position to the remote position even if the
engaging roller 51 attempts to push the operated element 43 from the
proximate position toward the remote position. When the operated
element 43 is located in the remote 35 position, the operated element 43
moves the article support 29 from the article storage position to the article
transfer position. Thus, the article support 29 is  shifted from the article
storage position to the article transfer position.       When the operating
device S executes the retracting operation, the engaging roller 51 and lock
device operating portion 70 provided at the forward end of the operating
member 56 will move in the direction of access to retract to  6 the
transport vehicle 3. First, the engaging roller 51 engages the groove 50,
and pulls the operated element 43 from the remote position to the
proximate position. When the operated element 43 is located in the
proximate position, the operated element 43 places the article support 29
from the article transfer position to the article storage position. Thus, the
article support 29 is shifted 10from the article transfer position to the
article storage position.       Subsequently, when the engaging roller 51
disengages from the groove 50, the lock device operating portion 70 will
separate from the pressed roller 67, thereby canceling the upward
pressure applied from the lock device operating portion 70 to the pressed
roller 67. Then, the cancellation of the upward 15 pressure applied to the
pressed roller 67, in turn, cancels the pressing force of the lock device
operating portion 70 for pushing the locking member 64 from the locking
position to the unlocking position. Thus, the lock device R is switched from
the unlocking state to the locking state. As shown in Fig, 16, the slide
guide mechanism 36 supports the article 
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shifted from the article storage position to the article transfer position.

When the operating device S executes the retracting operation, the

engaging roller 51 and lock device operating portion 70 provided at the forward

end of the operating member 56 will move in the direction of access to retract to

the transport vehicle 3. First, the engaging roller 51 engages the groove 50,

and pulls the operated element 43 from the remote position to the proximate

position. When the operated element 43 is located in the proximate position,

the operated element 43 places the article support 29 from the article transfer

position to the article storage position. Thus, the article support 29 is shifted

from the article transfer position to the article storage position.

Subsequently, when the engaging roller 51 disengages from the gtoove

50, the lock device operating portion 70 will separate from the pressed. roller 67,

thereby canceling the upward pressure applied from the lock device operating

portion 70 to the pressed roller 67. Then, the cancellation of the upward

pressure applied to the pressed roller 6?, in turn, cancels the pressing force of

the lock device operating portion 70 for pushing the locking member 64 from

the locking position to the unlocking position. Thus, the lock device R is

switched from the unlocking state to the locking state.

As shown in Fig, 16, the slide guide mechanism 36 supports the article

support 29 to be slidable relative to the fixed foame 35, obliquely to the

horizonta-I, between the article storage position and the article transfer

position above the article storage position.

Specifi.eall5r, each rail 4I is inclined from one end to the other end by a

set angle 0 (e.g. 2 degrees) to the horizontal. Thus, the lowest point of each

rall4L is the end remote in the direction of access from the transport vehicle 3

standing still in the article transfer location, and the highest the end close to

the transport vehicle 3. The set angle 0 desirably is between 0.5 and 10

degrees, and more desirably between 1 and 5 degrees.

Thus, the slide guide mechanism 36 is constructed as a slide guide

support device for supporting the article support 29 to be slid.abie between the

article storage position and article transfer position, while biasing the article

support 29 to the article storage position using the weight of the articie support

29.
The transport vehicle 3 includes a carriage controller for controlling

operation of the transport vehicle 3. Based on commands from a supervising

computer that controls operation of the entire article transport facility, and on
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20 support 29 to be slidable relative to the fixed frame 35, obliquely to the
horizontal, between the article storage position and the article transfer
position above the article storage position.       Specifically, each rail 41 is
inclined from one end to the other end by a set angle 0 (e.g. 2 degrees) to
the horizontal Thus, the lowest point of each 25 rail 41 is the end remote
in the direction of access from the transport vehicle 3 standing still in the
article transfer location, and the highest the end close to the transport
vehicle 3. The set angle 0 desirably is between 0.5 and 10 degrees, and
more desirably between 1 and 5 degrees. Thus, the slide guide
mechanism 36 is constructed as a slide guide 30 support device for
supporting the article support 29 to be slidable between the article storage
position and article transfer position, while biasing the article support 29 to
the article storage position using the weight of the article support 29. The
transport vehicle 3 includes a carriage controller for controlling 35
operation of the transport vehicle 3. Based on commands from a
supervising computer that controls operation of the entire article transport
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 operation of the gripper 4, operation of the
gripping motor 27, and operation of the control electric motor 60 of the
operating device S.       When, for example, the supervising computer
gives a transport command indicating a transport starting station 7 and a
destination station 7 among the plurality of stations 7, and instructing an
operation to transport a container 5 from the starting station 7 to the
destination station 7, the carriage controller controls operation of the
transport vehicle 3 to receive the container 10 6 from the starting station 7,
and deliver the container 6 to the destination station 7. When receiving the
container 5 from the starting station 7, the carriage controller first controls
movement of the transport vehicle 3 to stop the transport vehicle 3 in a
stopping position corresponding to the starting station 7. Next, with the
transport vehicle 3 standing still in the stopping position 
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detection information from various sensors provided on the transport vehicle 3,

the carriage controller controls movement of the transport vehicle 3, lifting
operation of the gripper 4, operation of the gripping motor 2'7, and operation of

the control electric motor 60 of the operating device S.

When, for example, the supervising computer gives a transport
command indicating a transport starting station 7 and a destination station 7

among the plurality of stations 7, and instructing an operation to transport a

container 5 from the starting station 7 to the destination station 7, the carriage

controller controls operation of the transport vehicle 3 to receive the container

5 from the starting station 7, and deliver the container 5 to the destination

station 7.

When receiving the container 5 from the starting station 7, the carriage

controller first controls movement of the transport vehicle 3 to stop the

transport vehicle 3 in a stopping position coruesponding to the starting station

7. Next, with the transport vehicle 3 standing stiil in the stopping position

corresponding to the starting station 7, the carriage controller performs lift
control of the gripper 4 to lower the gripper 4 from the upper position to the

lower position. When the gripper 4 is located in the lower position, the

carriage controller operates the gripping motor 27 to switch the pair of
gripping elements 4a to the gripping position, whereby the gripping elements

4a grip the flange 5a of. the container 5. The container 5 is received in this
way. Subsequently, the carriage controller performs lift control of the gripper

4 to raise the gripper 4 from the lower position to the upper position. Then,

the carriage controller controls movement of the transport vehicle 3 to stop the

transport vehicle 3 in a stopping position corresponding to the destination

station 7.

lVhen the transport vehicle 3 has stopped in the stopping position

corresponding to the destination station 7, the carriage controller delivers the

container 5 to the destination station 7 by lift control of the gripper 4 and

operation of the gripping motor 27, as performed when receiving the container

5 from the starting station 7.

The supervising computer may give a storage command indicating one

of the plurality of article supports 29, an.d instructing an operation to store a

container 5 on the indicated article support 29. Such a case will be described

hereinafber.

The carriage controller fi-rst controls m.ovement of the transport vehicle

35
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corresponding to the starting station 7, the carriage controller performs lift
control of the gripper 4 to lower the gripper 4 from the upper position to
the lower position. When the gripper 4 is located in the lower position, the
carnage controller operates the gripping motor 27 to switch the pair of 20
gripping elements 4a to the gripping position, whereby the gripping
elements 4a grip the flange 5a of the container 5. The container 5 is
received in this way. Subsequently, the carriage controller performs lift
control of the gripper 4 to raise the gripper 4 from the lower position to the
upper position. Then, the carriage controller controls movement of the
transport vehicle 3 to stop the 25 transport vehicle 3 in a stopping position
corresponding to the destination station 7. When the transport vehicle 3
has stopped in the stopping position corresponding to the destination
station 7, the carriage controller delivers the container 5 to the destination
station 7 by lift control of the gripper 4 and 30 operation of the gripping
motor 27, as performed when receiving the container 5 from the starting
station 7. The supervising computer may give a storage command
indicating one 
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3 to move the transport vehicle 3 to an article transfer location corresponding

to the articLe support 29 for transfer. Next, with the transport veh-icle 3

standing still in the article transfer location corresponding to the article

support 29 for transfer, the carriage controller operates the control electric

motor 60 for the control devise S to execute the projecting operation. In the

projecting operation of the operating device S, the guide device F guides the

engaging roller 51 to the proper operative position to switch the lock device R

from the locking state to the unlocking state. Then, the article support 29 is

shifted from the article storage position to the article transfer position. Afr'er

performing iift control of the gripper 4 to lower the gripper 4 from the upper

position to a position adjacent the article support 29, the carriage controller

operates the gripping motor 27 to switch the pair'of gripping elements 4ato the

release position, thereby delivering the container 5 from the gripper 4 to the

article support 29 located in the article transfer position. Then, after

performing lift control of the gripper 4 to raise the grippet 4 to the upper

position, the carriage controller operates the control electric motor 60 for the

control devise S to execute the retracting operation. In the retracting

operation of the operating device S, the article support 29 is shifted from the

article transfer position to the article storage position. Then, the lock device

R is switched from the unlocking state to the locking state.

The supervising computer may give a fetch command indicating one of

the plurality of article supports 29, and instructing an operation to fetch a

container 5 from the indicated article support 29- Such a case will be

described- hereinafter.

The carriage controller controls movement of the transport vehicle 3, as

in the case of the storage corrmand, to stop the transport vehicle 3 in an article

transfer location corresponding to the article support 29 for transfer. Then,

the carriage controller operates the control electric motor 60 for the control

devise S to execute the projecting operation. In the projecting operation of the

operating device S, the guide device F guides the engaging roller 51 to the

proper operative position to switch the lock device R from the locking state to

the unlocking state. Then, the article support 29 is shifted from the article

storage position to the artícle transfer position. A-fter performing üft control

of the gripper 4 to lower the gripper 4 from the upper position to a position

adjacent the article support 29, the carriage controller operates the gripping

motor 27 to switch the pair of gripping elements 4a to the gripping position,

15

20

25

30

35

-22-

of the plurality of article supports 29, and instructing an operation to store
a     container 5 on the indicated article support 29. Such a case will be
described 35 hereinafter. The carriage controller first controls movement
of the transport vehicle  3 to move the transport vehicle 3 to an article
transfer location corresponding to the article support 29 for transfer. Next,
with the transport vehicle 3 standing still in the article transfer location
corresponding to the article support 29 for transfer, the carriage controller
operates the control electric motor 60 for the control devise S to execute
the projecting operation. In the projecting operation of the operating
device S, the guide device F guides the engaging roller 51 to the proper
operative position to switch the lock device R from the locking state to the
unlocking state. Then, the article support 29 is shifted from the article
storage position to the article transfer position. After 10 performing lift
control of the gripper 4 to lower the gripper 4 from the upper position to a
position adjacent the article support 29, the carriage controller operates
the gripping motor 27 to switch the pair of gripping elements 4a to the
release position, thereby delivering the container 5 from the gripper 4 to
the article support 29 located in the article transfer position. Then, after 15
performing lift control of the gripper 4 to raise the gripper 4 to the upper
position, the carriage controller operates the control electric motor 60 for
the control devise S to execute the retracting operation. In the retracting
operation of the operating device S, the article support 29 is shifted from
the article transfer position to the article storage position. Then, the lock
device 20 R is switched from the unlocking state to the locking state.
The supervising computer may give a fetch command indicating one of
the plurality of article supports 29, and instructing an operation to fetch a
container 5 from the indicated article support 29. Such a case will be
described hereinafter. 25The carriage controller controls movement of the
transport vehicle 3, as in the case of the storage command, to stop the
transport vehicle 3 in an article transfer location corresponding to the
article support 29 for transfer. Then, the carriage controller operates the
control electric motor 60 for the control devise S to execute the projecting
operation. In the projecting operation of the 30 operating device 5, the
guide device F guides the engaging roller 51 to the proper operative
position to switch the lock device R from the locking state to 
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thereby receiving the container 5 from the article support 29. Then, after

performing Iift control of the gripper 4 to raise the gripp er 4 to the upper

position, the carriage controller operates the control electric motor 60 for the

control devise S to execute the retracting operation. In the retracting

operation of the operating device S, the article support 29 is shifted from the

article transfer position to the article storage position. Then, the lock device

R is switched from the unlocking state to the locking state.

lsecond Embodiment]

Next, an article transport facility in the second embodiment will be

described. The second embodiment shows a modification of the guide device F

in the first embodiment described above. Ttris guide device F will be

described with reference to Fig. 17. The other aspects of the construction are

the same as in the first embodiment, and will not be described again,

The guide device F includes linear guide members 73 ananged at both

sid.es of the propeï operative position in the fore and a,ft direction for guiding

the engaging roller 51 to the proper operative position. As in the first

embodiment, the proper operative position is set such that the center of

engaging roller 51 coincides, in the fore and aft direction, with the center of the

groove 50 of operated element 43 located in the proximate position.

The guide members 73 arc arranged to guide the operating member 56

in the fore and aft direction by contaeting guided rollers 74 a:ranged on the

operating member 56 to be rotatable about vertical axes. The guided rollers

74 are arranged to protrude in the fore and aft direction from the operating

member 56. The two guide members 73 are arranged to guide the operating

member 56 to the proper operative position by guiding the operating member

56 in the fore and a-fr, direction between the guide members 73. The guide

members 73 have curyed ends opposed to the transport vehicle 3 standing stili
in the article transfer location, for smoothly contacting and guiding the

operating member 56 in the fore and aft direction.

The guide members ?3 are elongated. in the direction of access, for

contacting the gr.iided rollers 74 to goid* the operating member 56 along the

direction of access continuously after guiding the operating member 56 to pass

through the space between the guide members 73 opposed in the fore and aft

direction. In this way, the guide device F is constructed to guide the engaging

roller 51 along the direction of access continuouslg while the engaging roller 51

is located in the proper operative position in the fore and aft direction, after
35
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the unlocking state. Then, the article support 29 is shifted from the article
storage position to the article transfer position. After performing lift control
of the gripper 4 to lower the gripper 4 from the upper position to a position
35 adjacent the article support 29, the carriage controller operates the
gripping motor 27 to switch the pair of gripping elements 4a to the gripping
position,  thereby receiving the container 5 from the article support 29.
Then, after performing lift control of the gripper 4 to raise the gripper 4 to
the upper position, the carriage controller operates the control electric
motor 60 for the control devise S to execute the retracting operation. In
the retracting 5 operation of the operating device S, the article support 29
is shifted from the article transfer position to the article storage position.
Then, the lock device R is switched from the unlocking state to the locking
state. [Second Embodiment] Next, an article transport facility in the
second embodiment will be 10 described, The second embodiment shows
a modification of the guide device F in the first embodiment described
above. This guide device F will be described with reference to Fig. 17. The
other aspects of the construction are the same as in the first embodiment,
and will not be described again. The guide device F includes linear guide
members 73 arranged at both 15 sides of the proper operative position in
the fore and aft direction for guiding the engaging roller 51 to the proper
operative position. As in the first embodiment, the proper operative
position is set such that the center of engaging roller 51 coincides, in the
fore and aft direction, with the center of the groove 50 of operated element
43 located in the proximate position. 20 The guide members 73 are
arranged to guide the operating member 56 in the fore and aft direction by
contacting guided rollers 74 arranged on the operating member 56 to be
rotatable about vertical axes. The guided rollers 74 are arranged to
protrude in the fore and aft direction from the operating member 56. The
two guide members 73 are arranged to guide the operating 25 member 56
to the proper operative position by guiding the operating member 56 in the
fore and aft direction between the guide members 73. The guide members
73 have curved ends opposed to the transport vehicle 3 standing still in
the article transfer location, for smoothly contacting and guiding the
operating member 56 in the fore and aft direction. 30The guide members
73 are elongated in the direction of access, for 
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euid.ing the engaging roller 51 to the proper operative position.

Movements taking place when the operating device S executes the

projecting operation and the guide device F euides the engaging roller 51 to the

pïoper operative position will be described'

When the center Q1 of the engaçng roller 51 is displaced from a proper

operative position Q2, one of the Soi¿le members ?3 contacts the euided rollers

74to rotate the guided. rollers ?4. Consequently the operating member 56 is

guided between the two guide members 73 in the fore and afb direction,

whereby the center Ql of engaging roller 51 is brought into agreement with the

proper operative position Q2. As in the first embodiment, when the guide

surfaces 50b adjacent the opening 50a of the groove 50 contact the engaging

roller 51 at this time, the guide surfaces 50b also guide the engaging roller 51

to bring the center Q1 of engaging roller 51 into agreement with the proper

operative position Q2.

After guiding the operating member 56 to the position therebetween in

the fore and aft direction, the two guide members ?3 continue to contact the

guided ¡:ollers ?4. Consequently after the engaging roiler 51 is guided to the

propeï operative position in the fore and aft direction, the engaging roller is

continuously guided along the di¡ection of access while being located in the

proper operative Position.
lother EmbodimentsJ
(f) In the fi.rst and second. embodiments described hereinbefore, the

operating device S is constructed the push-puli type for pushing the operated

element 43 from the proximate position to the remote position with the

engaging roller 51 engaging the gïoove 50, and pulling the operated element 43

from the remote position to the proximate position with the engaging roiler 51

engaging the groove 50. The operating device S may be changed to any

different ty¡re as aPProPriate'

For example, a biasing device such as a biasing spring may be provided

for biasing the operated element 43 back to the proximate position, and the

operating device s may be constructed the push type. Then, the operating

device S executes a projecting operation to push the operated element 43 from

the proximate position to the remote position with the engaging roller 51. In
a retracting operation, the biasing device exerts a biasing force to return the

operated element 43 from the remote position to the proximate position. The

operating device S does not need to have an engaging roller 51 and may have a
35
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contacting the guided rollers 74 to guide the operating member 56 along
the direction of access continuously after guiding the operating member
56 to pass through the space between the guide members 73 opposed in
the fore and aft direction. In this way, the guide device F is constructed to
guide the engaging 35 roller 51 along the direction of access continuously,
while the engaging roller 51 is located in the proper operative position in
the fore and aft direction, after -  guiding the engaging roller 51 to the
proper operative position.       Movements taking place when the operating
device S executes the projecting operation and the guide device F guides
the engaging roller 51 to the proper operative position will be described.
When the center Q1 of the engaging roller 51 is displaced from a proper
operative position Q2, one of the guide members 73 contacts the guided
rollers 74 to rotate the guided rollers 74. Consequently, the operating
member 56 is guided between the two guide members 73 in the fore and
aft direction, whereby the center Q1 of engaging roller 51. is brought into
agreement with the 10 proper operative position Q2. As in the first
embodiment, when the guide surfaces 50b adjacent the opening 50a of
the groove 50 contact the engaging roller 51 at this time, the guide
surfaces 50b also guide the engaging roller 51 to bring the center Q1 of
engaging roller 51 into agreement with the proper operative position Q2.
15After guiding the operating member 56 to the position therebetween in
the fore and aft direction, the two guide members 73 continue to contact
the guided rollers 74. Consequently, after the engaging roller 51. is guided
to the proper operative position in the fore and aft direction, the engaging
roller is continuously guided along the direction of access while being
located in the 20proper operative position. [Other Embodiments] 
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non-rotating abutting portion instead.

The operating device S does not have to have the engaging roller 51 and

may have a non'rotating engaging portion instead.

e) In the first and second embodiments described hereinbefore, the

article support 29 tnthe article transfer position transfers a container 5 to and

from the gripper 4 located in a position close to the upper position. For

example, the article support 29 in the article transfer position may transfer a

container 5 to and from the gripper 4 located in the upper position.

The position of the article support 29 for transferring a container 5 to

and foom the gripper 4 is not limited to the upper position or the position close

to the upper position, but 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 support 29 and gripper 4 by lowering the gripper 4 by t};;e set height

from the upper position in the state of the article support 29 being located in

the article transfer position.
(g) In the fi.rst and second embodiments described. hereinbefore, a

plurality of article supports 29 arc arranged along the guide tatl 2. The

number of article supports 29 may be varied as appropriate. IVhile the article

supports 29 arc installed at both sides of the guide ralI?, they may be instalied

only at one side of the guide rall 2.

(+) In the first and second embodiments described hereinbefore, the

transport vehicle 3 has two operating devices S, i.e. the operating device S for

shifting the article supports 29 ananged at the right-hand side in the direction

of movement of the transport vehicle 3, and the operating device S for shifting

the articie supports 29 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 operating device S movable to project rightward and leftward

from the transport vehicle 3, for shifting the article supports 29 ananged at

both sides in the direction of movement of the transport vehicle 3
(¡) In the first and second embodiments described hereinbefore, the

mobile body is exemplifred by the transport vehicle 3 having the gripper 4

capable of gripping a container 5 in suspension, and vertically movable relative

to the transport vehicle 3. The construction for holding a container 5 may be

varied as approp ríate. For example, the transport vehicle may include only a

gripper for holding a container 5 by pinching it at opposite sid.es thereof.

In this case, for example, article transfer stations are arranged at a
35
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(1) In the first and second embodiments described hereinbefore, the
operating device S is constructed the push-pull type for pushing the
operated element 43 from the proximate position to the remote position
with the 25 engaging roller 51 engaging the groove 50, and pulling the
operated element 43 from the remote position to the proximate position
with the engaging roller 51 engaging the groove 50. The operating device
S may be changed to any different type as appropriate. For example, a
biasing device such as a biasing spring may be provided 30 for biasing
the operated element 43 back to the proximate position, and the operating
device S may be constructed the push type. Then, the operating device S
executes a projecting operation to push the operated element 43 from the
proximate position to the remote position with the engaging roller 51. In a
retracting operation, the biasing device exerts a biasing force to return the
35 operated element 43 from the remote position to the proximate
position. The operating device S does not need to have an engaging roller
51 and may have a -  non-rotating abutting portion instead.        The
operating device S does not have to have the engaging roller 51 and may
have a non-rotating engaging portion instead.        (2) In the first and
second embodiments described hereinbefore, the 5 article support 29 in
the article transfer position transfers a container 5 to and from the gripper
4 located in a position close to the upper position. For example, the article
support 29 in the article transfer position may transfer a container 5 to and
from the gripper 4 located in the upper position. 
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side of and close to the guide rci, 2. Each station has an article transfer

d.evice of the extension and reüraction t¡rye for transfer of articles to and from

the transport vehicles 3. In this wa¡ articles may be transferred between the

transport vehicle aud the station.
(6) In the fi.rst and second embodiments described hereinbefore, the

article transport faciliüy transports, as articles, containers 5 storing

semiconductor substrates. The articles transported, may be varied as

appropriaüe.
(Z) tne lock operating element does not need to includ.e a roller and.

may include a non'rotating contact portion instead.

The position of the article support 29 for transferring a container 5 to 10
and from the gripper 4 is not limited to the upper position or the position
close to the upper position, but 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 support 29 and gripper 4 by lowering the gripper 4 by
the set height from the upper position in the state of the article support 29
being located in 15the article transfer position.        (3) In the first and
second embodiments described hereinbefore, a plurality of article
supports 29 are arranged along the guide rail 2. The number of article
supports 29 may be varied as appropriate. While the article supports 29
are installed at both sides of the guide rail 2, they may be installed 20 only
at one side of the guide rail 2.        (4) In the first and second
embodiments described hereinbefore, the transport vehicle 3 has two
operating devices S, i.e. the operating device S for shifting the article
supports 29 arranged at the right-hand side in the direction of movement
of the transport vehicle 3, and the operating device S for shifting 25 the
article supports 29 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 operating device S movable to project rightward and
leftward from the transport vehicle 3, for shifting the article supports 29
arranged at both sides in the direction of movement of the transport
vehicle 3 30(5) In the first and second embodiments described
hereinbefore, the mobile body is exemplified by the transport vehicle 3
having the gripper 4 capable of gripping a container 5 in suspension, and
vertically movable relative to the transport vehicle 3. The construction for
holding a container 5 may be varied as appropriate. For example, the
transport vehicle may include only a 35 gripper for holding a container 5
by pinching it at opposite sides thereof. In this case, for example, article
transfer stations are arranged at a  side of and close to the guide rail a.
Each station has an article device of the extension. and retraction type for
transfer of articles to and from the transport vehicles 3. In this way, articles
may be transferred between the transport vehicle and the station.         (6)
In the first and second embodiments described hereinbefore, the article
transport facility transports, as articles, containers 5 storing semiconductor
substrates. The articles transported may be varied as appropriate
(7) The lock operating element does not need to include a roller and 10
may include a nowrotating contact portion instead. 
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Claims:

1. A:r article transport facility comprising:

an article transporting mobile body configured to move along a path

and having an article holderi

an article support for storing an article, the article support being

configured to be moved between an article transfer position for receiving an

article from and offering an article to the article holder of said mobile body that

is at an article transfer location corresponding to said article support and an

article storage positionl

characterized by

operating means provided to said mobile body for moving said article

support between said article storage position and said article transfer position,

said operating means having an operating member, said operating means

executing a projecting operation for projecting said operating member away

from said mobile body at said article transfer location along a far-near

direction, and a retracting operation for retracting said operating member

toward said mobile body along the far-near direction, and said operating

member being supported be movable in a fore and aft direction of said mobile

body at said article transfer locationi

an operated element supported to be movabie in said farnear direction

between a proximate position closer to said mobile body at said article transfer

Iocation and a remote positi.on further away from said mobile body at said

article transfer location, said operated element being operable, in said

proximate position, to cause said article support to be in said article storage

position, and in said remote position, to cause said article support to be in said

article transfer positioni and

guide meâns for guiding said operating mem.ber in said fore and aft

direction to a proper operative position relative to said, operated element when

said operating means executes said projecting operationi

wherein said operating means is con-figured to execute, when said

mobiie body is at said article transfer location, said projecting operation for

causing said operating member to move said operated element from said

proxim.ate position to said remote position, and said retracting operation for

causing said operating member to move said operated element from said

remote position to said proximate position.
35
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Claims: 1. An article transport facility comprising:       an article
transporting mobile body configured to move along a path and having an
article holder;       an article support for storing an article, the article
support being configured to be moved between an article transfer position
for receiving an article from and offering an article to the article holder of
said mobile body that is at an article transfer location corresponding to
said article support and an 10article storage position; characterized by
operating means provided to said mobile body for moving said article
support between said article storage position and said article transfer
position, said operating means having an operating member, said
operating means 15 executing a projecting operation for projecting said
operating member away from said mobile body at said article transfer
location along a far-near direction, and a retracting operation for retracting
said operating member toward said mobile body along the far-near
direction, and said operating member being supported be movable in a
fore and aft direction of said mobile 20 body at said article transfer
location;       an operated element supported to be movable in said
far-near direction between a proximate position closer to said mobile body
at said article transfer location and a remote position further away from
said mobile body at said article transfer location, said operated element
being operable, in said 25 proximate position, to cause said article support
to be in said article storage position, and in said remote position, to cause
said article support to be in said article transfer position; and         guide
means for guiding said operating member in said fore and aft direction to
a proper operative position relative to said operated element when 30 said
operating means executes said projecting operation;       wherein said
operating means is configured to execute, when said mobile body is at
said article transfer location, said projecting operation for causing said
operating member to move said operated element from said proximate
position to said remote position, and said retracting operation for 35
causing said operating member to move said operated element from said
remote position to said proximate position.  



Z. An article transport facility as defined in claim 1, characterized in that

said operated element is pivotable about a pivot axis to switch between

said proximate position and said remote position, said operated element

having a forward end thereof located closer than said pivot axis to said mobile

body at said article transfer location when said operated element is in said

proximate positioni

said operated element has a gïoove formed ín the forward end thereof

and extending toward said pivot axis in a direction transverse to said fa¡'near

direction when said operated element is in said proximate posiüion, said groove

is formed such that a forward end portion thereof, on a side located toward said

mobile body at said article transfer location, extends along said farnear

directioni
said operating member is configured to engage and disengage said

gïoove by moving along said far-near directioni and

said operating means is confrgured to execute said projecting operation

to engage said operating member with said groove and push said operated

element from said proximate position to said remote position, and said

retracting operation to allow said operated element to move from said remote

position to said proximate position, and thereafter to disengage said operating

member from said groove.

g. An article transport facility as defined in claim 2, characterized in that an

opening portion of said gïoove has a pair of guide surfaces for guiding said

operating member to said proper operative position, said pair of guide surfaces

having a d.istance therebetween in the fore and aft direction larger at an

entrance than said operating member, and becoming the smaller with

increasing distance from the mobile body.

4. An article transport facility as defi"ned in one of claims 1-3, characterized in

that said guide means includes guide members arranged at both sides in the

fore and aff direction of said proper operative position for guiding said

operating member to said proper operative position.

85 5. An article transport facility as defi.ned in claim 4, characterízed ín that

said guide members are configured, aft,er guiding said operating member to
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2. An article transport facility as defined in claim 1, characterized in that
said operated element is pivotable about a pivot axis to switch between
said proximate position and said remote position, said operated element
having a forward end thereof located closer than said pivot axis to said
mobile body at said article transfer location when said operated element is
in said proximate position;       said operated element has a groove formed
in the forward end thereof and extending toward said pivot axis in a
direction transverse to said far-near 10 direction when said operated
element is in said proximate position, said groove is formed such that a
forward end portion thereof, on a side located toward said mobile body at
said article transfer location, extends along said far-near direction;
said operating member is configured to engage and disengage said 15
groove by moving along said far-near direction; and       said operating
means is configured to execute said projecting operation to engage said
operating member with said groove and push said operated element from
said proximate position to said remote position, and said retracting
operation to allow said operated element to move from said remote 20
position to said proximate position, and thereafter to disengage said
operating member from said groove.  3. An article transport facility as
defined in claim 2, characterized in that an opening portion of said groove
has a pair of guide surfaces for guiding said 25 operating member to said
proper operative position, said pair of guide surfaces having a distance
therebetween in the fore and aft direction larger at an entrance than said
operating member, and becoming the smaller with increasing distance
from the mobile body. 30 4. An article transport facility as defined in one of
claims 1-3, characterized in that said guide means includes guide
members arranged at both sides in the fore and aft direction of said proper
operative position for guiding said operating member to said proper
operative position, 35 5. An article transport facility as defined in claim 4,
characterized in that said guide members are configured, after guiding
said operating member to  said proper operative position, to continue
guiding said operating member along said far-near direction while
maintaining said operating member in said proper operative position in
said fore and aft direction.  6. An article transport facility as defined in one
of claims 1-3, further comprising return biasing means for biasing said
operating member in said fore and aft direction toward a neutral position.
7. An article transport facility as defined in claim 4, characterized in that 10
each of said guide members has a roller.  8. An article transport facility as
defined in one of claims 1-3, characterized in that said path is defined by
an overhead rail, said mobile body being a vehicle configured to move
along said rail, said vehicle including a lift mechanism 
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said proper operative position, to continue guiding said operating member

along said. far-near direction while maintaining said operating member in said

proper operative position in said. fore and aft direction.

G. An article transport facility as d.efined in one of claims 1'3, further

comprising return biasing means for biasing said operating member in said

fore and aft direction toward a neutral position.

7. An article transport facility as defined in claim 4, characteñzed. in that

each of said guide members has a roller-

B. An article transport facílity as defi.ned in one of claims 1'3, characterized in

that said path is defined by an overhead rail, said mobile body being a vehicle

confi.gured to move along said rail, said vehicle including a lift mechanism

having a flexible member, and said article holder being configured to move

vertically between an upper position and a lower position by said iift
mechanism through said flexible member.

g. An article transport facility as defi.ned in claim 8, charactevized in that

said vehicle ineludes a front vertical frame and a rear vertical frame with

respect to a direction of movement thereof, said upper position being one in

which said article holder is located between said front and rear frames, and-

said lower position being a position suited for placilg an article on a ground

station.

10. An article transport facility as defi.ned in claim 9, characterized in that

said article support is disposed substantially at a same vertical height as said

article holder in said upper position, so that said article support can receive an

article from said article holder by moving substantially horizontally to said

article transfer position.

11. An article tralsport facility as defi.ned in claim 10, characteúzed in thaú

said article support is suspended from a ceiling through a fixed frame.

-29-

15 having a flexible member, and said article holder being configured to
move vertically between an upper position and a lower position by said lift
mechanism through said flexible member.  9. An article transport facility
as defined in claim 8, characterized in that 20 said vehicle includes a front
vertical frame and a rear vertical frame with respect to a direction of
movement thereof, said upper position being one in which said article
holder is located between said front and rear frames, and said lower
position being a position suited for placing an article on a ground station.
25  10. An article transport facility as defined in claim 9, characterized in
that said article support is disposed substantially at a same vertical height
as said article holder in said upper position, so that said article support
can receive an. article from said article holder by moving substantially
horizontally to said 30article transfer position.  11. An article transport
facility as defined in claim 10, characterized in that said article support is
suspended from a ceiling through a fixed frame. 




