ARTI CLE TRANSPORT FACI LI TY BACKGROUND OF THE | NVENTI ON Thi s invention
relates to an article transport facility, and nore 5 particularly to an
article transport facility including a nobile body novable 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 nobile
body noves along the path to transport articles between the stations, such
as by receiving an article froma 10 station or delivering an article to a
stati on. ARTICLE ERANGHART FAGHIITN e storage are provided to keep
tenporarily articles to be transported to the stations. The article
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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

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 nunber of conponents
are arranged al ongside the path, thereby enlarging an installation space as
wel | as conplicating the construction. 5 SUMVARY OF THE | NVENTI ON Thi s

i nventi on 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 sinplified construction. 10 An article
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article support int ans position; and e means
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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
95 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;




wherein the operating neans is constructed to execute, when the nobile
body stands still in the article transfer |ocation, the projecting
operation for causing the operating nenber to nove the operated el ement
fromthe proximte position to the renote position, and the retracting
operation for 5 causing the operating nmenber to nove the operated el enent
fromthe renbte position to the proxinmate position. Thus, the operating
means provided on the nobile body can shift the article support between
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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. 11s 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;
25 Fig. 4 158 a front view in vertical section of the transport vehicle;

Fig. 5 1s 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;
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;
35 Fig. 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

enl arged view of a principal portion of the article support; Fig. 13 is a
vi ew showi ng control unit guiding states of a guide device; Fig. 14 is a
view showi ng a | ock device in a locking state; 5 Fig. 15 is a vi ew show ng
the | ock device in an unlocking state; Fig. 16 is a view seen

longi tudinally of guide rails of the article support and fixed frame; and
Fig. 17 is a view show ng operating menber guiding states of a guide
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shows thghghhggﬁﬁﬂﬂ being | owered fromthe upper position to the |ower
position at thf g%t hgnd si.de, and the gripper 4 being raised fromthe
35 | ower posit HOK “HBB@r position at the |left-hand side. The station

7 is in the fopmshbwa SUPRE! I dndldd euf ertide pRoisbbRgfedidyainghides 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




-4 5. The station 7 serves to receive containers 5 fromthe transport
vehicle 3 for a predeterm ned process by the article processing unit 1, or
to deliver containers 5 having undergone the predetern ned 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 noves along the guide rail 2, with the gripper 4 placed in the
upper position. Wth the transport vehicle 3 stopped in a stopping
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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 2 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




end of the fore and aft franes 21. The |ower vehicle body 12 is -5 1
channel - shaped openi ng downward in side view, with the gripper 4 disposed
at the mddle in the fore and aft direction. The gripper 4 is attached to
alift menber 23 vertically novable relative to the upper vehicle body 9.
The lift nmenber 23 is supported to be 5 vertically novable by a lift
control nmechanism 24 attached to the fore and aft franme 21. The lift
control nechanism 24 has four wires 6 wound around a rotating drum 26
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about a DPPSFE9Ral axis. Though not shown, a swivel motor is provided for
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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).

25 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

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) for receiving a container 5 from, and
delivering a container 5 to, the gripper 4 of the transport vehicle 3 having




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

35 position (shown in Figs. 8 and 10) for receiving a container 5 from and
delivering a container 5 to, the gripper 4 of the transport vehicle 3
having -6 stopped in the article transfer |ocation corresponding thereto,
and an article storage position (shown in Figs. 7 and 9). The article
transfer location is determ ned as corresponding to each of the article
supports 29. In the fore and aft direction of the transport vehicle 3 5
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second f tASCgripper 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 be
movable relative to a fixed frame 35 installed as corresponding to the article

25  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 37b spaced from the first frame connector 27a away from the
transport vehicle 3 standing still in the article transfer location.

35 The fixed frame 30 is suspended, with a plurality of mounting
extensions 38 extending upward from the pair of side frame members 35a and




connector 37b spaced fromthe first frame connector 27a away fromthe
transport vehicle 3 standing still in the article transfer |ocation. 35 The
fixed frame 30 is suspended, with a plurality of nmounting extensions 38
extending upward fromthe pair of side frame nenbers 35a and -7 having
upper ends fixed by nounting brackets to two frame supports 39. The frane
supports 39 are suspended fromthe ceiling through suspension bolts 30 to
extend longitudinally of and parallel to the guide rail 2. Thus, the nunber
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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
25 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 formed therein and arranged in the fore
and aft direction and the direction of access, and has restrictors 34 arranged at
apposite ends thereof in the direction of access for contacting side surfaces of a
30 container 5 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 36 supports the article support
29 to be slidable in the direction of access relative to the fixed frame 35.

35 The slide guide mechanism 36 includes rails 41 formed on the fixed
frame 35, and a plurality of guide rollers 42 arranged on the suspension




support 29 to be shiftable between the article storage position and article
transfer position. The slide guide nechani sm 36 supports the article
support 29 to be slidable in the direction of access relative to the fixed
frame 35. 35 The slide guide mechanism 36 includes rails 41 forned on the
fixed frame 35, and a plurality of guide rollers 42 arranged on the
suspension -8 supports 30. Wth the rails 41 supporting and guiding the
guide rollers 42, the slide guide mechani sm_36 supports the article
support 2epparth@0s| (Vikh! e 1&‘3@? 41 gepperting apfxagding e g9idectaliesn 42e
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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 thereof
25 pivotally connected to a plate-like base 48 provided on an upper part of one of
the side frame members 35a, to be pivotable about a first pivot axis Pl
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 P1 away from the
transport vehicle 3, which portions 43a and 43b are formed integral together,
with a level difference therebetween.
By rocking about the first pivot axis P1, the operated element 43
switches between the proximate position and remote position. In the
35 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, which portions 43a and 43b are forned integral
together, wth a |level difference therebetween. By rocking about the first
pivot axis Pl, the operated el enent 43 sw tches between the proxinate
position and renote position. In the 35 proximate position (Figs. 7 and
9), the first operated portion 43a acting as a forward portion assunes a
position closer than the first pivot axis Pl to the -9 i transport vehicle
3 standing still in the article transfer location. The first operated
portion #Smsppriopehizled staadimg stidl mndhe aytisky Eravignioeationhetapniltsh
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The engaghing link Iaem 37 et heasthan ealdtnmm@ bfucpipmepted to a linking operated
element 49 erected on the suspension connector 33.
The transport vehicle 3 includes an operating device S for shifting the
article support 29 between the article storage position and article transfer
position. As shown in Fig. 11, the operating device S has an engaging roller
25 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 8, 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 device 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
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operating nenber. The transport vehicle 3 includes such operating device S
30 for acting on the article supports 29 arranged on the right-hand side in
the direction of novenent of the transport vehicle 3, and a further
operating device S for acting on the article supports 29 arranged on the

| eft-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 novable by rotation 35 of a ball screw 57 nmounted in the base 52
to proj eopetatingmedilesché inthe fasrekan elngathereeaiepant retgctipr badingd
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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.
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
35 9.
The engaging roller 51 has a diameter corresponding to or smaller than
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direction. Wth 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 nove the operated el enent
43 fromthe proximate position (Figs. 7 and 9) to the renpte position
(Figs. 8 and 10), and a retracting operation for causing the engagi ng
roller 51 to nove the operated el ement 43 fromthe remote position (Figs.
8 and 10) to the proximate position (Figs. 7 and 35 9). The engagi ng
rol | er 51theawidthdiofivhe egroevs 56s pbibie n@emtedrelsmmltew tthathe foketdel wifidt h of
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article tr ferﬁggaﬁltlontothe article storage posit $ venment's

taki ng plH&EaHé POl e support 29 is shifted between 25 the article
storage positi &handhavpeedting davist & meess theBptdtbd kgedese ubpsh thdhen the

operated gl ¢ r{gr‘b sfgbn to ltﬁ)é: %E"ggma etlg]c?m 265 )%ngl?ttﬁe %%Sgatglr?gn réller 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

25  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 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 51 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
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
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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 nove the engaging roller 51 in the direction of access to
project fromthe 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 noved in the direction of access to
project fromthe transport vehicle 3, the engaging roller 51, while
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and

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.

35 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
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proxi mate position to the renote position. |If the engaging roller 51 is
displaced in the fore and aft direction froma proper operative position
relative to the operated elenent 43 at this time, the engaging roller 51
may not be able to engage the groove 50 of operated elenent 43. There is a
possibility that the 30 operated el enent 43 cannot be noved fromthe
proximate position to the renote position. The proper operative position
is set to a position where the _center L engag IQﬁ roller 51 coincides, in
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in tRe fePeraiee BP%tigRr ection, after gui ding the engaging roller 51 to the

proper operati T®epasHé defice Wﬁtcoirﬁtrlﬁf:é_di‘fo SuhidditRe ehB8ging 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 50b

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
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25 operating nenber 56 to the position therebetween, the two guide rollers
62 continue to rotate in contact wth the opposite side surfaces of the
operating nmenber 56 to guide the operating nmenber 56 al ong the direction
of access. The operated el enent 43 has gui de surfaces 50b fornmed 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 wi der apart in
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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

25  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
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In this way, the engaging roller 51 is guided by the guide device F to the
25 proper operative position. As shown in Fig. 11, the operating nenber 56
is supported to be novable in the fore and aft direction by the guide rai
55 formed on the support table 54. This allows the guide device F and

gui de surfaces 50b to guide the engaging roller 51 snoothly. Wen the
operating device S executes the retracting operation after the 30
projecting operation, the guiding action of the guide device F and the
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by retragkididiohhrbltedif&athetrfisport 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.

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.

35 The locking member 64 includes a rocking arm 65 (control arm)
provided to be pivotable about a second pivot axis P2 extending horizontally, a
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access to the transport vehicle 3. The | ock device operating portion 70 is
a pressing slope fornmed on the upper surface adjacent the forward end of
the 25 operating nenber 56 to extend in the direction of access downward
toward the forward end of the operating nenber 56. Thus, the operating
menber 56 acting as an extension and retraction nenber has the engagi ng
roller 51 for controlling the article support and the operating portion 70
for controlling the | ock device. Wien_the o eratlng 30 device S executes
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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.

35 Specifically, as shown in Fig. 12, the pressed roller 67 lies hetween the
two guide rollers 62 when the locking member 64 is located in the locking
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in Fig. 14 (B), the lock plate 66 assunes a |ocking state for contacting a
side surface of the operated elenent 43 |located in the proxi mate position
tolimt rocking of the operated el enent 43 fromthe proximate position to
the renote 25 position. Wien the | ocking nenber 64 is |ocated in the

unl ocki ng position as shown in Fig. 15 (B), the lock plate 66 assunes an
unl ocking state retracted upward fromthe operated elenent 43 to permt
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rol ler 67 |iesVhiéhwhemresaed nodler &i pitshed) unsyardsby \ﬁh@iléfﬂihée‘fll@ﬁ:wqrgtmgnber 64
s | ocal gariiBnt e dhookiRiy mhIRESA LOMovTAGE ARl 66sifal s shod

upwar d by evic perating portion 70 no to. project

from t he 4% aﬁ%smosvim -cl -ahgeup‘ﬁgyépae%pég %Pg é%‘?ﬁ%%@ g%l@eﬂg\?l ce

oper at i ngppedfih®portdon 30 Q@m@bﬁ@sb& roli@v@T R daneéletinchd mkm@ememe@mr ating
Lr.ans

ti 70 .t t t d
ol | dP" 6% e BolnTbe oy TaetFRaR Ham e kAR ok o 8 B EERC
| ocki ng mesBiem.64 is noved fromthe | ocking position to the unlocking

iti Wh t
Portion 70 to Lhe presséﬁhﬁgﬁfkéﬁéﬁs%@%%ﬁ%#&?o%“ﬁﬂ R SR o oS 10"
i s freed lo¢horetipne R witbe gasuibisl it from the | ocking position to the

unl ocki ng pOSWh&Dthé\%\éR{f@‘ﬁneﬁfbetr@ 1%@6&&t@&i&iﬁﬁe Bﬁﬁfﬁﬁdﬁtl@ﬁ)h& 'sﬁﬂwﬁo and
| ockin

noverrent th ock devic ,

o TB Bl T4 R EONPEde eI P UL RIS & GPoERLon 1o maae
oper at i ndodedecee Spexeting gortibe T dreadd ag thpdbavanhehd dfoshe (ﬁ}h&ﬁ'&tlh@Ck
devi oo RGEAbM s b AL UTBAAL IF ORI R dphic fie PRELANLNT

menber 5 I rect I oNn I’Oj rom ans
the | ocﬂomdewew@r@mg\gmpmpmTihcmacmﬂmpseasaé notles $6d Al ther Igk. As

the | ock godgui o‘b%ré’ﬂ?ﬁ%%kﬁ&n ngrlﬁbx% 1?1Qh@QHFe%tioﬂ tbfiﬁof@cf %S:d E’t{b 1;]1% eg&atect
fromthe transport 20 vehic the pressed 3 pwar d
t he BBck V&Lm le &, bR PEISSRE o ler 6'7 is pushe upward by the lock dev1ce operating

portion 70. Conseqguently, 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 refracted 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 1s located in the unlocking positibn 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
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
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portion 70. Consequently, the rocking arm 65 rocks upward to switch the

| ocki ng menber 64 fromthe | ocking position to the unlocking position. Wen
the | ocking nmenber 64 is shifted to the unlocking position in this way, as

shown in Fig. 15, the lock plate 66 is retracted to the unl ocking position

above 25 the operated el enent 43 for permtting the operated elenment 43 to

rock from the proximate position to the renote position. Wen the | ocking

menber 64 is |ocated in the_unlocking position as shown in Fig. 15, the

oper at i ngo db%ilecking preitisnes When the lepking ynasplesnbs ehshidtedniovidet nekingc k

devi ce OpBLidn PAIib I Wiy, 6hd Q6PN Bheis! BI@RdiPtle ook 30y@pgiati ng
nme er

in the direction to tract t he tranpsport. yehicle 3. t he
| ock deviceRtashaedie sy %w'}ﬁ%of%@em@%wﬁrﬁﬁ%%na%Bégww\@ww %quaféfttﬁ?o t he
fj ranspor op¥edted lederdent A8 fﬂf;:g$§@§r(ﬁ)ﬁh:|a@é plfégitmihﬂost}@mk_ dtb@)ositgigﬂ of kt he | ock
evl C operatlng ortl gn . nseqguent . the OCKI n alsm ro S -
Govanr a P U oABOa el 3l v, - EIAHNe HetE 5 OSERRAHR 320l BRE, 1.
pressed opklaiotAnd3fetrhaingokeraiar to @5itackise donkndevide Yy tgtween \theo be
recei ved r : Shi e I nmenber
64 from tl(ﬁde}qlﬁg Itégfcg:]% i\?g plggi?cfl%lgﬁ étgﬁeg ?f}%ggfirg@%&E?‘F\%Qp)s;éﬁflt]so%}.{eo.%#éﬁgt he
| ocki ng werbert B9 and dpck dediceoRt e theciellayingospanen iln the $raggtinghe | ock

pl ate 66 oghsrdti@t attel dhekMBnEUHRIS Shat @k Ahe 160N HRGIE Y iR tBbd6clauEf ace of
t he oper at ed eL&ge rockin

nt."43. to prohibjt of the aqperated el nt 43
f r omiP he SERtEt0 euly@gﬁkq% 5% WM therRaiter %Bgf?% Ll arGClaSuppoEl ?ﬁgfgorabove,
t he 0|toer a,héta @Qtid&;/éﬂﬁe?% pfiﬁ@iﬁhg@ ﬂi@eamagé ?ﬁnslﬂ@:[ %@gia'lbat | O th@dett:@hﬁagt i ng
operation_to swi e l.oc evige ween e C S e a
P baki ngpefatiih (R SrlfatiF 8RN S Bt Qe Bl Mpoaftfd REPLAL 8,00 )0
| ock devitoansien positenf ti Lhavambicleasioeage pnsithe, pmdj duireaffer spetchies dhe t he
operatin quea'é‘ﬁ %ttgllét IBEBPF%?“!&B%\%hgqo%ihggﬂttehe | ocking 10 state to

t he unl ocki ng s?leatﬁei,§ an ereafter shifts the adrticle support. 29 from the
artidbe storagdopdescribed thist morar padialaplgngthen thei epeyatingn devige S
retracti Rdeci@RSRRE ip2Bjectii® RRLLABSM, MEbtHEHeCthaB poi kbiSert BE aaltlosk @esiépport 29
FEARB O O AR R e DS
| ocki ng stifit movéd GnTtheddaeriibe dftducessrtr erpact fiouh dheyirankeort thdidpes.at i ng
and | ock THEUREY Sk Mp Bresestivofgy BRGE Mot 8 e Erfil R IR HO E' e
oper &0i ngremsiehs9 depenatad nitnd3 he thier dicedtom of agersss she dogde dewice from
the trangpordtiYERbeti®n F0 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

26  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
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
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However, since the pressed roller 67 is disposed in the entrance portion of
the 20 groove 50 of operated elenent 43 in the direction of access, the

| ock 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 |ock device operating portion 70 to push the

| ocki ng nmenber 64 fromthe |ocking position to the unlocking position to
switch the | ock device Rfromthe 25 locking state to the_ unlocking state.
Wien t he shified frowi the mtide stiresn@asitiosniotthe drocls HgnsteamositiPi-ne  unl ocki ng

state, the opepaig( tBé QJRPALIAS dein&ersrrbké&@eé Qhé %'ﬁrefcltﬂi’g‘ bp&ratimotheat e

50, and pBSAET oL H oIk e TR EHPAE: F) BPVIEL ho% Ao 30

the rendbkadr@shé bg&atﬁ@f eeendred wilkndewis ehfRdirecidvh b€ hagss ¢o tdteaatrtbocki ng
state | ock

the Brofhedtanssbel VFBRIR B ¢ REoheis BSpang POl sLaner bR Bk BIRE a0 ol ot
51 att enpidsptlds pls bpdnhﬁeubm&mbn’d 48Ifemmrﬁhe41®niotemqstte01prc@>thmexmwet ion
toward g%gltg?}mwheg%hg oPlr 2t lols ABGE e £ L RO prind '@%m{i in the

rennte 3 he o nmoves e article rt 29
from t hethe mper@edgﬂ@nagta4@6&@@&86@8t9€¥t10}?e81&?rm1‘& 4% frt?lartérﬁé\rrtﬁs@stlta I Thus,

the arti g) fdipﬁpf e #2idlS storhfe bo§1|ﬂiofnt ecersom(; Qﬁlélétsngbertsﬂz@f@ggft@am tion
to the artic nster position. eratin %%%eV|ce S executes the

retraBti ﬁ@@ﬁéﬁé’ﬁ’éﬁ trgp er@ﬁ%’é’é’innté’ tﬁ'@larrgICIeS FOLARS PBLKO%evi ce operati ng
portion 70 progubesyintlyhevHear tiar engaditlg @blléhel dixenabipeg fuoeirbles ghved | |

i f ' :
e LA T L
oper at ed themtmnanftéhhgcthe tdwalénmneesmsapplmd frony the hxc&da’meeomaengu on.
en the oRahalFs 18 t%lfée@{esé%%'r%ubpw Cdtidh, e LRXIIARLE HOPY Wpfrardl he

operated e enen e article support 29 fromthe articCle transfer
posi tlpon presgure Balrpthledl’f@ thedragredoendler; & In thiR capselsdibe; ruessiggdprretofog i s
shifted tﬂi@ IBJE]QHbHa@ opetdiche pbmaﬁfw fo@qﬁism@%w the lédk@ngirnﬁélﬁb@r sl dF@ge

posi tion. quent th 1 S es. f r m t he
groove i th '3 OC W@ PB‘?}EIOBV\@% n]e Q%ngp Eﬁl?]il onh?BS eﬁg@ﬁpg{cg r'Sm t he
pressed rswlt@fedfﬂomtﬂhenﬁﬁyckmgcsedmert@ thledockingsthtpr essure applied fromthe

| ock device operabi it uPRLL 190 D <h e LIRLERRRMCLob Sl flis HFUitie

cancellation o f essu esse er 67,
in tapn, sopport §9thieb|9r gladalig lfeda’@@ed:p 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 6 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
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the | ock device operating portion 70 for pushing the | ocking nenber 64 from
t he | ocking position to the unlocking position. Thus, the |lock device Ris
switched fromthe unlocking state to the |ocking state. As shown in Fig.

16, the slide guide nechanism 36 supports the article 20 support 29 to be
slidable relative to the fixed frane 35, obliquely to the horizontal
between the article storage position and the article transfer position
above the article storage p05|t|on Speci fi call each rail 41 is inclined
f r om one detr¢tion infrrmnatier oy vaRiows seperaREPad @al Pl the trangpgricedicled. t he

hori zont @he ckBMSge tBRLIPWR TonPRI inRfenfdfthof &R kAlds éilt b8hiche semgipgnot e in
the direction. of ‘]a cess fromthe tran Eb:ét vehlcle %Léﬂ{ ng still in the

article PP Of HOATIBRET SPCIREORP ErIPREERRSY OpecrﬁE‘OProgns port
vehi cl e 8he E&l@trsbéleaﬂigi Exo@oxd@(sbfatﬂ ()pelrstlhgtdwm@ S) 5 and 10 degrees, and

nor e gem rably e n 1 an 1 dcgg ees. Thus, ui de rrechanl sm 36
is constructed (?é(aa}.ﬁ the Osgﬁ%r&sﬁlgdgweél rgjg‘%sppaoriirf"ﬂg)q Fie
article sumnpmnd ﬁﬁim@tmg asiradapiré shattwee stativn 7amd|a:tlest$1txM<agetqtum ¥ion and

article gﬂﬁﬁlo}ggf s%idn‘as 'p'ﬁﬁi ﬂﬁsttfﬁ:? I?g:]ﬁh J?IE)% q:ra%%lphfc 529 The

article s g using 't e suppor
transpor ﬂowml@n from pl¢ slpating s@aﬁ@n agt@ the rd{eﬁbnat@fmfsbatl@bﬁx thel qarpigge 35

operat i Oﬂoﬂroﬂgﬁcéﬁﬁﬂﬁﬂﬁfé‘raﬁwﬁ io€ kBe %rar@%ﬁdvélﬁcl%%%f%‘énfer&i@ @nSaRRE Vi Si ng
conput er _t ontrols oeratl n Of‘iﬁh n&llre rtlcl E%Hort facility,
and &% P2 OH’eF ﬁF%fﬁl% oﬁn?l VEL L %F & idgeldnationhe

transpor gtatedri ¢) e 3, the carrl age controller control s novenent of the
transport vehi ghe erati of th 4 erati.on of the
o potng. mot o "0 tesavae P pRELR ol FaPhaRBE (L I BRATERRE. « he
oper at i ngoutrollee figst ScomtEels morvemeahpifethe Heassppet wediiclg 3otwpatar theves a

t ranspor i

desti natlttonrfsgt at1on b][%d;g gl‘?mté)lnéE ﬁﬁgﬁf%}&%@@da g(%lgﬁ%%rz %:gﬂ%??%cti ng
an oper at’i oAvaxs, Wﬁﬁh&%ﬁ%&%pogbﬁelawwea %alﬂqh@& $thld 18 tthet StABPECARIIHOT to t he

desti nat c@he @ﬁd1ﬁ 6, tHd"QtaQ‘@irnrg* @‘ﬁ@lonc'@nﬁHé)béﬁﬁa%@@éﬂt@bﬁeﬁ?@fﬁi‘mgﬂli@f the
transport vehi %ﬁlée to rece{; E) t he ,cont.al ner romthe starti nﬂestatl on

7. and dEPRYFEl Of FRe guRPsT et BWed thocstirrgy %aﬁrqfarlﬁhesle%rowsﬁwwg
recei vi nipwére posniom. néeWhsnf tlemgrippest 4riki logateidain dhe 7lowdrepadtinhaghe

control | ?51\"/1’2# coﬁ%%&le?l EpéRYMHé %X&Pélrﬂgnh{&g?w ttovgvt}itg%et}féhtg S L ofP. the

t ranspor i'n a’stoppi ng correspondr ng art|ng
st at Bon gripping elements 4a to the grlppmg 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
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
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15 7. Next, with the transport vehicle 3 standing still in the stopping
position corresponding to the starting station 7, the carriage controller
performs |ift <control of the gripper 4 to lower the gripper 4 fromthe
upper position to the |lower position. Wien the gripper 4 is located in the
| ower position, the «carriage controller operates the gripping notor 27 to
switch the pair of 20 gripping elements 4a to the gripping position,

whereby the gripping elenents 4a grip the flange 5a of the container 5.

The cont & twemoSe ithe tewripest vehiclhBdo anagrtich branhienlacgtion rereapendigs

control | ¢ {) e LALAE édoﬂrpkrgozﬁ FY tofndrbie qwzap%th%ﬂeowa@isﬁ@rﬂ benigrd pper 4
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cont ai ner I cat efdr SUE gm % se Il be
deschf be@erﬁgmﬁgé}fﬁ &PE@P offhe @X%Hﬂeﬁ ¢ EfeTol eengP?% f1 It 51 PRV enent
of the tRRARRRA to wePbsitibn ada dcéhtt thenameclé isappbﬁnz@ OtHe dmﬁageec@tmmn

carticle t f I t di th ti.cl

£ ansf or OPRERES thy EREPHEE FYNG fors Svenfhe o G diifg SITRFRE 4 BO%r il
t ransf er rebezatipaeitomr, rtb.emh;ddelgvémng lthe aphtaiher Ssfugmotite glipper 4ttoaihsf er

the carriage)c %@%@BH %9 Q{S)Ced.t?i%eﬁl the g ﬂEl%OEra‘ﬂs?é%t ; 'o%nﬁn{mt ThefO defsy the

control devise r oJ ec I'ng operati pfr oj ecti ng
oper abi ome@formegdp%r@tmtﬁd @fethec@mpewfb tguiatie By igewrer gh |t@|ef%1etwa>er

engagi ng ;fo%ith&{ t% éaqlnfagg @h&mrel%%&ﬁelswﬁe%mdl %dtﬁcsxﬂfoﬁo@fea ﬂﬁ ﬂ}@ck
devi ce from state f:xo t he unl ocki ng.st at iﬁ g’hen article

support 23911133'? é‘ﬁ‘flﬁ e% tfor(?FFP?‘I‘lt@ &bt | ratEadting DBETHILR 1 i e tq%rag 08| e
transfer d@@saﬁm@@f thé bperditnpdeient, rlglel aifticle sappatt A ist stefigdifpparthé to

| th th th
art ol o utsuy Pasgter o gy ﬁ% By So R osdufal cThbhety B 10, o7
to s&dt ciR ihewitehed Gbnythpphhgkeleatete §0 the l‘O@hﬂ@Stat@l gase position,

thereby deliverig eyl 8oABhter Ha9Bitd8 BIhRRH mAnHAnB8ting 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.

25 The 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 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 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,
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article support 29 located in the article transfer position. Then, after 15
performng lift control of the gripper 4 to raise the gripper 4 to the
upper position, the carriage controller operates the control electric
nmotor 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 fromthe article transfer position to the article storage
position. Then, the | ock device 20 Ris_swtched m t he | ocki.ng state

to the | tekichy mceivéng the combeingr 3 rﬁgﬂfeotrhﬁuwiclwpgp% 28. 1 dheR éd%Fand
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51 to the propconpdimbediengddition to switch the | ock device R from the
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upper position carriage controller operate e.control electric
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29 is shifte romthe article transfer,.position E qrage
posi t i onereﬁ?gﬁmepﬁet%d%foaeweémfﬂ? s"%bﬁ“ﬁbﬁ%fe%r%‘fﬁ% f ab 8cﬁ?rhﬁr state to
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nment descri bed
abov&0 This guThe giddé wmﬂowm’w wee axteseed beguide wertefeéaeﬁeem@@ er§é 17.

The ot het,35R66}s a0h 4PN W LbRACENG 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.

30 The guide members 73 are elongated in the direction of access, for
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
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the same as in the first enbodinent, and will not be described again. The
gui de device F includes linear guide nenbers 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
enbodi ment, 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 opera%ﬁd el ement 43 |located in the proxinate

posi t i onguRbingiibe guEagingawber 5119 the FTAPFLARFEALVS PGSHHE- t he operati ng
menber 36 inhMb%eB:%%s anfisd tr%@&er gﬂ{eirplﬂhé))bpéﬁmﬁﬂ%fdew@egﬂi deetuted [thes 74
arranged on the operatin er to he rptatable Vel axes.
The ggi dBECIEEING PR fﬁ‘f‘wnafi‘lgd gt%f %‘r’]’d‘@diﬁet"bcepf&l}‘%&ghfaﬁntgﬁgg}o%‘ﬁoélegr?& t@?“ ©
di r ect i oprégerragchetiopebationgvilberiescriad. The two gui de nenbers 73 are
arranged to guide the operatin r -ha: r |
posi t?on by gui %{}{ehcég%g%rztggtqqﬁégﬁe ?lg lége% ﬁl?%gw%gg%aafﬁgﬁg{ o i\ér?ecti on
bet ween bperajinedgosiEnhdél%d ong.of The gpidel membpars didscopdasigibe EdeM TeifIs
opposed g ttof}%tggea?%p@ﬁaea?mgﬁseré StansligR@ndly] {He ofetatifg mbibekG6tianst er
| ocation, “for_snoothly contacting and guiding t@e orperaél ng nenber 56 in
the for e zardedbetuperdheolvo INiTHemguINeEs nehiR o7 g, and) 2 e ¢ he
di recti on,pfreBF ¢BS SentbP 1 SRXHAGIH NEHIldE liditdedghiintebgrdnsnt withdhet he

operating nenber 56. al ong,.t he irectign of access.coniin ter

gui dithg PKRPHEPSIEIHG er }% tésplﬁ’sghe ?]ﬁﬁtoﬁﬁﬁoﬁﬁégg%avgggﬁg%e nflht% he

gui ge gergaefa%emompﬁs@aﬁtimetmxﬁng@an@f tifet grogive ééX cartact phe hngamiatg, thﬁ
- gui de devige [ onstru - ' t i: 2=\ ng the
directi oﬁoﬁ?r géc?%stgusc SAL ﬁ%% %1}({;8, %tlgﬁees %e%%g%fmﬁéﬁ‘?gfl%éﬁglﬁhieg 5?ocat ed
in the ptogeingphe apiter Qdsiftangagimg rplder 5 dngmhagegement wekly bie PaIREr - 23

gui di ng g‘aﬂ 2glagoh@d er 51 to the proper operative position. Mvenments
t aki ng pItO g’é A t%o

eﬁ e operating device executes the. 0j ect,i ng _operation
and the gui de détarcaifingigePerpaBrgigy %ﬁbég&Plt ?pgiﬁfc’&p {l?éérgg%trwoe%&l%
Opﬂ ati Vehpopid iaﬁF{ aft |d|h%ebﬁo£i,e‘§1€é twedyuibe Weanbéhe?: enhinu@ioofont e télngﬁgi ng
roller 51 i, i a om a _proper, operativ hil . . t he
gui de nerﬂ?éa%‘g’?%ﬁ)%ﬁ&’gct I{Sﬁgu%ﬁﬁg&ft%ro e¥'s ag%l&p? @q%ﬂoﬁgtl %Fh&é%ﬂetl?io%gd
roll ers PhopEonpegibrt positibhendber firé rdnefrolired®ni, $he quiagind Eptel® t he
two gui de_ne. 73 44t ; [ o] abyatbhancent er QL
of engagiClgfgglrflgll%Fltgalry é&fqgg%(?%%g&t% {?lgg%%a%ro ggqr?gér;stg ‘@H’%lﬁ QtMri:lgélo propgr
oper abi veorppst openatiQR . poA¥IGy the first enbodi nent, when the guide surfaces

50b adj acent thgipPenhibddnden®] the groove 50 contact the engaging

(1) 1In 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

95 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
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roller 51 at this tinme, the guide surfaces 50b al so guide the engagi ng
roller 51 to bring the center QL of engaging roller 51 into agreenent with
the proper operative position . 15 After guiding the operating nenber 56
to the position therebetween in the fore and aft direction, the two guide
menbers 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

t he d|reaknnnﬁahngcﬂnﬁﬁnghmEEObenﬁ@adocated in the 20 proper operative

posi tion. [Q hef Fc;f}a Qtlﬁgra%%ice@aoésrh&m@avfeltbqfav@rtﬁe@ﬁg@ caabed saRids

descri bed hereln operating.device is constructed the
push- pul |may;k@vmrnmg@ﬁaﬁglgt%a@yé& RORPD Wsteatht 43 from t he proxi mate

position to thegoyempitRe Fiﬁ%t tahqnsé&bh& etxﬂ@o@ﬁle@lrﬂg@gsaQbécbhbﬁgm‘ﬁéfomgam ng the
groove 50, agg U||I§% tS ﬁﬁf enent . 43 rom engt gFIOH to
the pPoxidHkicle pERRrt R af W@Q eﬁémﬁ]&}qnegragi er%ﬁgf&ﬁ HY f §Sove 50.
The oper &i‘d)mgtlﬁ@\grme‘ﬁ mﬂyscab;edchﬁraggdsmmnadyse dbf fher eppet weltam For
approprlate For ..exa i asi I be
o bt ded SaHig: th ATHE PRECoE 1P B SrafieaheRE a0 Sy GRELRE T

posi ti on,coanginehé tooet Bpimthedavpper Slerayedbm @WEPIPQ}‘CI@@@I@IM push type.
Then, the oper 6‘1§1{ gosfﬂ%i{'o%ﬁ@ AR Gt @@%@Q}ameﬁﬁ@g atdopBairr BUEN t he

operated el ene rOXI position tQ ﬁennte ﬁltlon

wi t h Phe asrbingitthe eripper 41 nph limgtedst H&'ilwgeromfeﬁlfd?? 8ﬁt ¢ H@Slﬁioglsq PRf devi ce
exerts a i g Ogp épbﬁﬁtiofﬂ %@E%Qytma%sm adwesr by emeat héiﬁhftr@mmﬂea renot e
position to the pr.oxi 2 {)05| tion,. erat 52:)ngc deVﬁe 3 SP oes n t need
to have a@%g%%ﬁlﬂanro 1 dhlssqasgng a’rﬁf\?e 8y 24 1hons }(?iélt fig S ng
portion instdaduppbe 2Ppandt drippatedibyeloSatoes thogrippee 4 byrtheesettﬂwglmbam ng
roller 51, and t 2). I n the
rst andraBcuiy ERToUriBRR Sl b8 RHiChr RIOaRION BBpb0R bBRIER | T
29 i rist hetheraitolle transfefmmsitpesi ti on transfers a container 5 to and from
the gripper 4 '(gyaqﬁdtﬂenﬁ@stpgﬁﬂtée%nglé&ﬁ@odﬂaéﬂ%@ dHRBMAbe P asdrbinbfokora

Cranat o BIAraGAY 2 rRItich BOPRIKIS D AT HEGPEGHION |1BE S Ullo il o Ulifer
posi tion. nR®epPes hi’ﬂl@.@ sappbire Qarxtmy lbe v&lﬁﬁdaist aﬁﬁ*of)maté r awdfilerthiersytamle
ggg It ? : gﬁr%%pgq]l'gs %g are }Waﬁéﬂoggﬁo $iHBE bt é‘le §u138 bal 'thltladma(} B s HRRS]
20 only at one side of the guide rail 2.
(4) 1In the first and second embodiments described hereinbefore, the
transport vehicle 3 has two operating devices 8, 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
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to the upper position, but may be a position | ower 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

hei ght fromthe upper position in the state of the article support 29
being located in 15 the article transfer position. (3) In the first and
second enbodi nents descri bed hereinbefore, a plurality of article supports
29 are arranged al ong the guide ra h nunbe of art e, supports 29
my be vatdeed! andaplspoipithcesuidki }"%15 the M %ﬁaélons B ?rjﬁg{ eal@IEHLt al | ed
at both gkdrs @fthhatemdioe arnal iet?actidiﬁyypw&)r heansfst 6f hacle@0 antyfra@h one

side of the guide rail the first and con nmbodi nent s .descri bed
ner o nbet s &ransRort Voot  Lpdiis Pevertiited Ry dfcRanr RErRL oM RaER e
t he oper atdmdpodievekielsaidthe stutidd.ng the article supports 29 arranged at

the right-hand,si L0 th e ﬂR% th tirvehi cl e
3, an%’i t he oper@t :jﬁngﬂaeet\?.i %tg de%thlg Tn?é n g@?{ﬁ%scg;b[eldc %feéﬁggfg?% sth
arr anged aat1clehet11aafspelrtaﬁd01éntyje tran&pl@etsdl raéctarrtiﬁleﬁ;f COTQETAL fSthﬁélg
transport, %ﬁ gl sFuﬁbrsFlegf@grp' erhd haﬁa@@saaﬁ HE4H Chiiy3 beMB¥rfdv @isone
operating evrce novabl e to project rlghtmar and leftward fromthe
transpor@P@@ﬁPﬁﬂ€33 for shifting the article supports 29 arranged at both

sides in the d'(Tﬁ‘TthBc]@Bp@ﬁt@rﬁ?@lelﬁénﬁ Heed hansped ttovieblrleea 3o0B6r @of | n the
first and seco odi nen her.einbefore, the nobile body is

exempfi f iTedy qPﬁ%aﬂFEhEBB%Pgﬁﬁﬁﬁﬁﬁé”§’ﬂﬁ&?ﬁﬁa he gripper 4 capable of
gripping a container 5 in suspension, and vertically novable relative to
the transport vehicle 3. The construction for holding a container 5 may be
vari ed as appropriate. For exanple, 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 exanple, article transfer stations are arranged
at a -25 side of and close to the guide rail 2. Each station has an
article transfer 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. i 5 (6)
In the first and second enbodi nents descri bed hereinbefore, the article
transport facility transports, as articles, containers 5 storing

sem conductor substrates. The articles transported may be varied as
appropriate. (7) The lock operating el enent does not need to include a
rol |l er and
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10 may include a non-rotating contact portion instead. -26 Clains: 1. An
article transport facility conprising: an article transporting nobile body
configured to nove along a path 5 and having an article holder; an article
support for storing an article, the article support being configured to be
noved between an article transfer position for receiving an article from
and offering an article to the article holder of said nobile body that is
at an arbhqle.transfer | ocation corresponding to said article support and
an 10 akt3¥1% storage position; characterized by operating neans provided
to said nobile body for noving said article support between said article

st orage posi,tion.and said tihele tr r position, said operating neans
havi ng a 'oé@r%#imﬁ %gt?faggfcg chaz.frgﬁ% g nmeans 15 executing a projecting
operation for gnairécld tprsapdinvgenchilmodr wbafiguvel, to mwin sleing avwithe body

at sajd gﬁ&ihg&n%%§@ Ll hQQa;i on along a far-near direction, and a

retracting opera n_for retracting said oper iitl r}% menber toward said
mobi | e body al ahgaitide fsppeshaionisteing o arvgles ot apaslst swRPOTFePIBE bei ng

su_pgor t tegoﬁﬁgﬂl t%ﬁaé?:!c Be irﬂo@ed{ _Béﬁve%'iﬁaﬁfértﬁftﬂé gfér}s@ék p{:siﬁ@hcfoﬁ?b&éiteingQanOdyb?t
said article transfer | ocation; .an operate nt . SUPpPOr.t. e novabl e
in said RH GlﬁéancﬁDrd\;?:tjﬁrb?g aBé‘F%aQ‘ﬁ%F%BP& 'Cl?gl?(g‘ﬁ%’b%f %%lgﬂp%ﬁlgeg’é‘%‘&@a&ai d
mobi | e badyt ah s@&ide srdngddeldchtinaf@irespondingoty snd atickretep@dsitd an
furtgéer a %l fromsaid.nphile body at said article transfer |ocation, said

oper at ed?E ?rang@il‘??ﬁltb%rabl e, in said 25 proximate position, to cause
said article scipacterizedozy i n said article storage position, and in said

‘remote positio efa@ir%aﬁ%ﬁnggjrgvﬂré 16 £i34RRRAL bhay B6r hfbviRk daidbiHigke

transfer position; ard guidée neans for guiding sald o eratlpg mepber in

sai d f or suppertdfetwean satt agirle storage @9@%10@@ pRIfArhisls tragRler QIO8tHAR t o

sai d opegaidedpsl AR imMEN ha¥ths aird oppRItAid NP B8N Ssdd espirasingantbans

proj ecting operation;. erein sai dfog_peratl nlggme%fs is.confi %Fred to

exectt e, © 1148, 8PS HT % OBRHRFATS 10k PLArH R 7Y P¢RRLIG BT T8N, sai d

proj ect i fignopesidt mobifeobody aatsisaifl sattlopesatfendgoosnderaloog noviarswiad

oper at ed el epent _friom said.. ] LL4 - I iHJ.on, and
Idérgtcﬁﬁn, and a ?e%éjcftbrfgr gé’afmio% RG> r&frg&é%gr%?{i ﬁogeﬁegﬂnggrﬁggiﬁe'r

said ret g’ operation causi ng sal nove said

oper at ed teverndraaid ronbdeikpdy 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.
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renmote position to said proximate position. -27 2. An article transport
facility as defined in claim1, characterized in that said operated

el enent is pivotable about a pivot axis to switch between said proximte
position and said renpte position, said operated elenent 5 having a
forward end thereof |ocated closer than said pivot axis to said nobile

body at said article transfer | ocation when said operated elenent is in
said proximate position; said operated el enent has a groove fornmed in the
forward end thereof and extending toward said pivot axis in a direction

tr ansver e e #aide ftﬁns!ﬂ@ﬂffagﬂi&ydisr@ﬁﬂe@l;ﬁnvdisidlm aablﬂamﬁmmeeuimﬂlmr»snt ij s in
sai d proximate pqgsition,, sai roove, i r such_ t. for n
portion ther eo?é,]lacﬂi’eéa elFJSEg%SeBWPB%@P&%nga pl?r%ctb?)flg%{’)g &Ecgltg%gquagarti cle
t r ansf er shidc provimatex pesidionabadgssd demate reaition]i seidt bpexatedi elegppatat i ng
menber is configured o | 9609298 5@ v . LNg

al onggsaﬁawfnag ‘rf‘% Iévi{aréli ?%(f;p?%%‘;éf goﬁgté&aag ope%éltlgdﬁg pﬁ%@n%ﬁlggggéﬁ%/_?igg#bd to
execut e badyl girsjidctitivle oysarsder nscatipn whgageid @Pér@ﬁér%{?%triﬁrﬁﬁeﬁlaj th
said gr gg¥&ime Sihigpl d operated elenent fromsaid proximte position to
said renpte position, and said retracting

i operation fo allow.sai d gperated
el ement to roveaifrenaratadielemmst haroa gaeqs HEMEG %‘a‘i%(? %F‘B’Qrérﬁflé @8&?0% on,
and t her gafit&fieh@ind (oRFAGE IS phybt 0ReS &l hnlrectibteAnEvearse sakdidfarmer 3. An
article transport, facility as daﬁ ine

f .in cl.agim2. charagteri i hat an
Shenih. poreon Thesrd arsad entat it SR PSR RRAEL FEF ko
said 25ioferadd sughnihaberforwashend poopen thyephvinvesige dpaateh fowardsadi r  of
gui de surfgces  havi . di C Neen | fi.0ir ection
| ar ger aplcg)ﬁfe é’r?aya%%esgfcﬁgﬁj@% gr%%gélg? :Sélg rnén%}ie)cf3 %Bgn%%gc%érlngngart%%rs mal | er
with indireasiong di stance fromthe nobile body. 30 4. An article transport

facility as defjjiedyd AN ¥mbeRifkohfidurs @6 asi@kbzesl idiseddile s@dd gui de
means i ncl udes, gui dré e ers.grranged a bot_h%% es inthe fore and aft

di r ed®i oBTeFVeshY Bqyies alongwi faxBeaodireste R gui ding said operating
nmenber to sai dspidoRRtatingmédneisnoifigueed t@bx&utdnanl projéating aprption

facility as defined,in claim4 haract eri.zed 1p. that |2% Ide. agnber s
are conf F@lﬁl’&ﬁ‘,geaﬁﬁlgrc’p&ﬁ?ﬁp gmgg‘ii%&rovﬁgéla Eluﬁgéj‘rr?gn%eapﬁt Bugﬁ 1(?%9 ave
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
95 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
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sai d proper operative position, to continue guiding said operating nenber
al ong said far-near direction while maintaining said operating nenber in
said proper operative position in said fore and aft direction. 5 6. An
article transport facility as defined in one of clains 1-3, further
conprising return biasing neans for biasing said operating nenber in said
fore and aft direction toward a neutral position. 7. An article transport
facility as defined in claim4, characterized. j.n that 10 each of .said

gui de reRBIEr SI0RET APSTHILIVEr POStIONn tarqopéingie; REHLRE r1AIE ANRIDE e ned i n

one of Ch?dr{gssalid?xar-ﬁeéf aeleBfibi @thilmaihatinBRi chipapbratingeidmbel hysaid
overhead rail, said nobile h}glg&?/ %%I ngara Vﬁgfjcic‘%{ﬁ configured to nove al ong
sai d rai PYOREX QPeyaHye Pasithe Mg freraqd aleireiii®m 15 having a flexibl e
menber, and said article holder being configured to nove vertically

bet ween an upper sition andea-l [ 14 [ LEt1-smegkani,sm

t hrough sai I%’Q’%ﬁ? STREAE .fag?ht&\r,]\%ar?%eg ? ﬁaﬁ%ep??taﬁ'g%igl}? Y _asﬁg%fi ned
in cl ai me8mpeisingatamn bihsing mesns 20 HasmgyetidcorerpHagumesberfinosld
verti cal f[§1reaa[% ?ﬂddi?ecgﬁ)%rto‘és%frﬁiacﬁ’éutfr@ Whhh respect to a direction of

novenent “thereo sal d upper position being one in which said article

hol der is |ocated between said front and rear franmes, and said |ower

posi tiongbeipyg a@ti@lé%ﬁah@?ox&@a@:ﬂﬂyf £ defiaed ng @nimars,i dHaeacterixedriouticht
station. 25%1?. ﬁﬁ article tra&s ort.facility as defined in claim9,
char a8t eppshaf paid sade memhers 3 f L00efhnort i's di sposed substantially at a
sane vertical height as said article holder in said upper position, so

that sai ticle t . i . artial e fromesal ; hol d
by rovi g S G EEHGIE AT Tgrehet PORIS R R inte b dpeMdtabinadint 00
11. An athatkaid pathsipotafidfeddiy anpvathasesk raibdait mablenhody, beingrarelariezed in

that sal gnﬂg&'fé%i €0 SHARO Llod S ssids pandeddl VAR GRIAIRG 4 NifPuaBcadibmed
frame. -2 _ , _ , .
15 having a flexible member, and said article holder being configured to move
vertically between an upper position and a lower position by said Lff
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

30 article 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 fized frame.
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