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DESCRIPTION 

Title of Invention: Plate-shaped Member Transfer Facility 

Technical Field 

[000 I] The present invention relates to a plate-shaped member transfer facility 

including: a rack capable of storing a plurality of plate-shaped members such that the 

plurality of plate-shaped members are arranged in a standing state; and a plate-shaped 

member transfer mechanism configured to insert the plate-shaped member in the rack 

and take out the plate-shaped member from the rack. 

Background Art 

[0002] Various conveymg apparatuses configured to convey substrates are 

conventionally known. One example of such conveying apparatuses is a robot 

configured to store the substrates in a rack (a cassette, or the like) and take out the 

substrates stored in the rack as disclosed in PTL I. The robot described in PTL 1 

includes a robot arm. The robot arm includes three links, and these three links are 

coupled to one another so as to be rotatable about a vertical axis line extending in a 

vertical direction. An end effector is attached to a tip end portion of the robot arm. 

The end effector is configured such that the substrate can be mounted on a tip end side 

portion thereof, and a tip end portion thereof is rotatable about a horizontal axis line 

extending in a horizontal direction. 

[0003] The robot configured as above causes the end effect to move while causing three 

links to rotate. Thus, the robot inserts the substrate, mounted on the end effect, in the 

rack and takes out the substrate from the rack. In addition, the robot can cause the tip 

end portion of the end effect to rotate about the horizontal axis line to stand or lay the 

substrate mounted on the end effect. Therefore, the robot can insert the end effect in the 
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rack from various directions. Regardless of the position of the rack, the robot can insert 

the substrate in the rack and take out the substrate from the rack. 

Citation List 

Patent Literature 

[0004] PTL 1: Published Japanese Translation of PCT Application No. 2002-522238 

Snmmary of Invention 

Technical Problem 

[0005] When the robot described in PTL 1 inserts the substrate in the rack and takes out 

the substrate from the rack, the robot inserts the end effector in a substrate storage 

portion of the rack, the substrate storage portion being configured to store the substrate. 

As shown in Figs. 30 and 31, a plurality of substrates 51 to 53 are arranged in an 

arrangement direction to be stored in a rack 54 such that the plurality of substrates 51 to 

53 do not contact one another. An open space is formed, in which an end effect 55 can 

be inserted in front of the substrate to be carried out among the substrates 51 to 53. 

Therefore, in the case of carrying the plurality of substrates 51 to 53 out in order from the 

foremost substrate that is the substrate 51, the usage of the end effect 55 does not cause 

any problem regarding the operation of carrying the substrates out. 

[0006] However, the plurality of substrates 51 to 53 stored in the rack 54 are not 

necessarily carried out in order from the substrate 51, and the substrate 52 stored between 

two substrates 51 and 53 is frequently taken out first. In this case, the end effect 55 

needs to be inserted between two substrates 51and52 (or two substrates 52 and 53). 

[0007] Generally, a storage interval between adjacent substrates is set as short as 

possible in order to increase the number of substrates stored in an installation area of the 
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rack 54. The end effect is configured to be thick since it has to have a function of 

sandwiching the substrate and secure stiffuess. Therefore, even if the robot tries to 

insert the end effect in between two substrates 51 and 52 (or two substrates 52 and 53), 

the robot cannot insert it. Even if the robot could insert the end effect, the end effect 

may hit and break the substrates 51 to 53 and the like. On this account, the storage 

interval between the substrates in the rack 54 needs to be increased drastically. In this 

case, the installation area of the rack 54 increases. 

[0008] This problem occurs not only in the case of carrying the substrates 51 to 53 out 

but also in the case of carrying the substrates 51 to 53 in. To be specific, no problem 

occurs in the case of carrying the substrates 51 to 53 in the rack in order in the 

arrangement direction. However, in a case where two substrates 51 and 53 are carried 

in the rack 54 first, and then the substrate 52 is carried in the rack 54, the same problem 

as the above case of carrying the substrate out occurs. To solve this problem, the 

storage interval between the substrates in the rack 54 needs to be increased drastically, 

and this increases the installation area of the rack 54. 

[0009] Here, an object of the present invention is to provide a plate-shaped member 

transfer facility capable of carrying a plate-shaped member in between two spaced-apart 

plate-shaped members carrying any of a plurality of stored plate-shaped members out 

from the rack without inserting an end effect in a substrate storage portion of a rack even 

if a storage pitch between the plate-shaped members is short. 

Solution to Problem 

[001 OJ A plate-shaped member transfer facility of the present invention includes: a rack 

configured to store a plurality of plate-shaped members such that the plurality of 

plate-shaped members are arranged in an arrangement direction intersecting with a 
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conveymg direction, the plurality of plate-shaped members being supported by 

supporting portions and standing to extend in the conveying direction, the rack further 

configured such that the plurality of plate-shaped members are able to be carried therein 

in the conveying direction and carried out therefrom in the conveying direction; and a 

plate-shaped member transfer mechanism configured to carry the plate-shaped members 

in the rack in the conveying direction and carry the plate-shaped members out from the 

rack in the conveying direction, wherein: the plate-shaped member transfer mechanism 

includes a flip rotating mechanism including a flip and configured to cause the flip to 

rotate to stand or lay the plate-shaped member, the flip being configured to support the 

plate-shaped member and be rotatable about a rotation axis line parallel to the conveying 

direction, a conveying mechanism including a conveyance body in which a feed portion 

is fmmed, the feed portion extending in the conveying direction and being configured to 

transfer the plate-shaped member in a standing state in the conveying direction, and a 

transporting mechanism configured to cause the flip rotating mechanism and the 

conveying mechanism to move in the arrangement direction; and the conveying 

mechanism is configured such that the plate-shaped member in the standing state is 

transferred between the rack and the flip by the feed portion. 

[OOll] According to the present invention, the plate-shaped member transfer 

mechanism can cause the flip to rotate by the flip rotating mechanism to stand the 

plate-shaped member supported by the flip. Further, the plate-shaped member transfer 

mechanism can cause the flip rotating mechanism and the conveying mechanism to move 

in the arrangement direction of the rack to an arbitrary position and causes the 

plate-shaped member in a standing state to move in the conveying direction by a feed 

mechanism to carry and store the plate-shaped member in the rack. As above, the 

plate-shaped member transfer mechanism can stand the horizontal-state plate-shaped 
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member and insert and store the plate-shaped member in the rack. In the present 

invention, the "horizontal state" denotes not only a completely horizontal state but also a 

slightly inclined state relative to the completely horizontal state. 

[0012] In the present invention, by causing the flip rotating mechanism and the 

conveying mechanism to move to the arbitrary position of the rack and driving the feed 

portion, the plate-shaped member stored in the rack can be caused to move in the 

conveying direction to be returned onto the flip. After the plate-shaped member is 

mounted on the flip serving as an end effect, the flip rotating mechanism causes the flip 

to rotate and be laid. Thus, the plate-shaped member can be laid in the horizontal state. 

As above, the plate-shaped member transfer mechanism can take out the plate-shaped 

member stored in the rack in a standing state and be laid in the horizontal state. 

[0013] As above, in the present invention, the plate-shaped member is caused to move 

in the conveying direction by the feed portion to be transferred. Therefore, when the 

plate-shaped member is carried in the rack or carried out from the rack, it is unnecessary 

to directly insert the conveyance body and the flip into a substrate storage portion of the 

rack. With this, even if the interval between the plate-shaped members is reduced, that 

is, the storage pitch between the plate-shaped members in the arrangement direction is 

shortened in order to reduce the installation area of the facility, the plate-shaped member 

can be carried in between two plate-shaped members, and any one of the plurality of 

plate-shaped members stored in the rack can be carried out without causing a problem in 

which the stored plate-shaped member and the end effect contact each other to be 

damaged as in the prior art. Therefore, the plate-shaped member can be surely, quickly 

carried in the rack and carried out from the rack. 

[0014] In the above invention, it is preferable that the conveymg mechanism be 

configured to be able to cause the conveyance body to move in the conveying direction 
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from the flip to extend into the rack. 

[0015] According to the above configuration, by causing the conveyance body to extend 

into the rack, the plate-shaped member can be caused to move to the back side in the rack 

by the feed portion. With this, it becomes unnecessary to provide a conveying 

mechanism in the rack. Thus, the number of components can be reduced. On this 

account, the manufacturing cost can be reduced. 

[0016] In the above invention, it is preferable that the conveymg mechanism be 

configured to be able to cause the conveyance body to move in the upper-lower direction. 

[0017] According to the above configuration, by causing the conveyance body to move 

in the upper-lower direction in accordance with the position of the rack, the difference in 

height between the conveyance body and the rack when transferring the plate-shaped 

member can be eliminated. Thus, the plate-shaped member can be prevented from 

falling down in the rack due to the difference in height to be damaged. 

[0018] In the above invention, it is preferable that: the plurality of supporting portions 

be arranged in the rack so as to be spaced apart from one another in the conveying 

direction; the feed portion of the conveyance body include a plurality of driving members 

arranged in the conveyance body so as to be scattered in the conveying direction and 

configured to transfer the plate-shaped member in the conveying direction; and a 

plurality of recesses be formed on the conveyance body so as to correspond to the 

plurality of supporting portions, and the at least one driving member be provided at a 

convex portion formed between the adjacent recesses. 

[0019] According to the above configuration, when the conveyance body is caused to 

extend into the rack, and the supporting portion is inserted in the recess of the 

conveyance body, the driving members attached to the convex portion can be exposed 

from between the adjacent supporting portions. By exposing the driving members from 
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between the supporting portions, the plate-shaped member can be caused to move 

smoothly in the rack by the driving members. 

[0020] In the above invention, it is preferable that the conveymg mechanism be 

configured to: position the conveyance body such that an upper end of the convex portion 

is lower in position than the supporting portions of the rack at a reference position at 

which the conveyance body is located on a conveying-direction near side of the rack; 

causes the conveyance body to move in the conveying direction from the reference 

position to position the recess under the supporting portions of the rack; and cause the 

conveyance position to move upward such that upper ends of the driving members are 

higher in position than the supporting portions of the rack. 

[0021] According to the above configuration, the supporting portion can be inserted in 

the recess of the conveyance body, and the driving members provided on the convex 

portions can be caused to be exposed from between the supporting portions. 

[0022] In the above invention, it is preferable that: the flip include a supporting portion 

configured to support the plate-shaped member when the flip stands; and the conveying 

mechanism be configured such that when the conveyance body is moved upward, the 

plate-shaped member supported by the supporting portion of the flip is mounted on the 

driving members. 

[0023] According to the above configuration, by causing the conveyance body to move 

upward, the plate-shaped member is mounted on the driving members. By causing the 

flip to stand and causing the conveyance body to move upward, the plate-shaped member 

can be mounted on the driving members. Therefore, the plate-shaped member can be 

easily transferred between the flip and the driving members. 

[0024] In the above invention, it is preferable that the flip include a plurality of 

spherical rollers configured to be able to roll and be configured to support a rear surface 



Our Ref: 11Pl08 8 

of the plate-shaped member by the plurality of spherical rollers. 

[0025] According to the above configuration, the plate-shaped member is supported by 

the spherical rollers configured to roll. Therefore, when the plate-shaped member is 

caused to move by a feed mechanism, the plate-shaped member can be caused to move 

smoothly with the plate-shaped member leaning on the flip. With this, when 

transferring the plate-shaped member between the rack and the flip, the plate-shaped 

member can be caused to slide along the flip, and the flip can be prevented from falling. 

[0026] In the above invention, it is preferable that the flip rotating mechanism be 

configured to, when the flip rotating mechanism moves, cause the flip to rotate to lay the 

plate-shaped member supported by the flip. 

[0027] According to the above configuration, the flip rotating mechanism is caused to 

move with the plate-shaped member laid. Therefore, the air flow rate of wind generated 

by the movement of the plate-shaped member can be reduced. The wind generated by 

the movement may cause the clattering of the plate-shaped members arranged and stored 

in the rack and the damages of the plate-shaped members. However, since the wind can 

be suppressed in the present invention, the clattering of the plate-shaped members can be 

suppressed, and the damages of the plate-shaped members can be prevented. 

Advantageous Effects of Invention 

[0028] The present invention can carry the plate-shaped member in between two 

spaced-apart plate-shaped members between which the storage pitch is short and carry 

any one of a plurality of plate-shaped members out from the rack without inserting the 

end effect in the substrate storage portion of the rack. 

Brief Description of Drawings 
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[0029] [Fig. l] Fig. 1 is a perspective view showing a stocker facility according to an 

embodiment of the present invention. 

[Fig. 2] Fig. 2 is an enlarged perspective view showing a stocker included in the 

stocker facility shown in Fig. 1. 

[Fig. 3] Fig. 3 is a perspective view showing the movement of a flip of the 

stocker shown in Fig. 2. 

[Fig. 4] Fig. 4 is a perspective view showing the movement of a slide member of 

the stocker shown in Fig. 3. 

[Fig. 5] Fig. 5 is an enlarged perspective view showing a rack included in the 

stocker facility shown in Fig. 1. 

[Fig. 6] Fig. 6 is an enlarged perspective view showing a part of a lower end side 

supporting body of the rack shown in Fig. 5. 

[Fig. 7] Fig. 7 is an enlarged perspective view showing a part of an upper end 

side supporting body of the rack shown in Fig. 5. 

[Fig. 8] Fig. 8 is a perspective view showing a state where a glass plate 

conveyed by a wheel conveyor is stopped by downstream stoppers in the stocker facility 

shown in Fig. 1. 

[Fig. 9] Fig. 9 is a perspective view showing a state where the plate-shaped 

member has been transferred forward by a slide device from the state of Fig. 8. 

[Fig. 10] Fig. 10 is a front view showing a state where the flip has been stood 

from the state of Fig. 9. 

[Fig. 11 J Fig. 11 is an enlarged perspective view showing a state where the 

stocker has been moved to the front of a storage position of the rack from the state of Fig. 

10. 

[Fig. 12] Fig. 12 is a front view of the stocker facility in the state of Fig. 11 
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when viewed from the front. 

[Fig. 13] Fig. 13 is an enlarged perspective view showing a state where a part of 

the slide member has been caused to get into under a left rack from the state of Fig. 11. 

[Fig. 14] Fig. 14 is a front view of the stocker facility in the state of Fig. 13 

when viewed from the front. 

[Fig. 15] Fig. 15 is an enlarged perspective view showing a state where the slide 

member has been moved upward from the state of Fig. 13 to be placed between the rack 

and the flip, when viewed from the right side. 

[Fig. 16] Fig. 16 is an enlarged perspective view showing a state where 

supporting portions are moved downward from the state of Fig. 15, and the glass plate 

has been mounted on driving members, when viewed from the right side. 

[Fig. 17] Fig. 17 is an enlarged perspective view showing a state where the 

driving members has been caused to rotate from the state of Fig. 16 to cause the glass 

plate to slide. 

[Fig. 18] Fig. 18 is a front view of the stocker facility in the state of Fig. 17 

when viewed from the front. 

[Fig. 19] Fig. 19 is an enlarged perspective view of the stocker facility in the 

state of Fig. 17 when viewed from the right side. 

[Fig. 20] Fig. 20 is an enlarged perspective view showing a state where the glass 

plate has been caused to further slide from the state of Fig. 17 to be stored in the rack, 

and the slide member has been moved downward, when viewed from the right side. 

[Fig. 21] Fig. 21 is a front view showing a state where the slide member has 

been moved from the state of Fig. 20, and a part of the slide member has been caused to 

get into under a left rack, when viewed from the front. 

[Fig. 22] Fig. 22 is an enlarged front view showing a state where the glass plate 
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stored in the left rack is being moved to the flip from the state of Fig. 2 L 

[Fig. 23] Fig. 23 is a front view of the stocker facility in the state of Fig. 22 

when viewed from the front. 

[Fig. 24] Fig. 24 is a front view showing a state where the glass plate has been 

caused to further slide from the state of Fig. 23 to be moved up to the front of the flip, 

when viewed from the front. 

[Fig. 25] Fig. 25 is an enlarged perspective view showing a state where the 

supporting portions have been moved upward from the state of Fig. 24, and the glass 

plate has been mounted on the supporting portions. 

[Fig. 26] Fig. 26 is a front view showing a state where the flip has been rotated 

to be laid from the state of Fig. 25, when viewed from the front. 

[Fig. 27] Fig. 27 is a perspective view showing a state where the stocker has 

been moved backward from the state of Fig. 26, and the glass plate has been moved up to 

the wheel conveyor. 

[Fig. 28] Fig. 28 is a perspective view showing a state where the glass plate has 

been caused to slide backward by the slide device from the state of Fig. 27. 

[Fig. 29] Fig. 29 is a perspective view showing a state where the downstream 

stoppers have been moved downward from the state of Fig. 28, and the glass plate has 

been moved to a downstream side. 

[Fig. 30] Fig. 30 is a front view of the rack capable of storing a plurality of 

substrates, when viewed from the front. 

[Fig. 31] Fig. 31 is a plan view of the rack shown in Fig. 30 and an end effector, 

when viewed from above. 

Description of Embodiments 
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[0030] Hereinafter, a stocker facility 1 according to an embodiment of the present 

invention will be explained in reference to the drawings. In the embodiment, the 

concept of directions, such as upper, lower, left, right, front, and rear directions, is used 

for convenience of explanation and does not indicate that the arrangements, directions, 

and the like of components of the stocker facility l are limited to such directions. The 

stocker facility 1 explained below is just one embodiment of the present invention, and 

the present invention is not limited to the embodiment. Additions, eliminations, and 

modifications may be made within the spirit of the present invention. 

[0031] Stocker Facility 

As shown in Fig. 1, the stocker facility l is a facility provided on a portion of a 

conveyance path through which plate-shaped members 2 are conveyed from one 

processing device to another processing device and configured to temporarily store the 

conveyed plate-shaped members 2. The plate-shaped member 2 is a large-size glass 

plate used in a solar panel, a liquid crystal panel, or the like. Hereinafter, the 

plate-shaped member 2 will be explained as a glass plate 2. However, the plate-shaped 

member 2 is not limited to the large-size glass plate and may be a steel plate, a resin plate, 

or the like as long as it is a plate-shape member. In the present embodiment, the stocker 

facility 1 is provided at a wheel conveyor 3 configured to convey the glass plates 2 from 

one processing device to another processing device. 

[0032] The wheel conveyor 3 includes a plurality of rotatable wheel axles 3a. Each of 

the wheel axles 3a extends in a front-rear direction and is rotated by a driving device, not 

shown. The wheel conveyor 3 is configured to cause the plurality of wheel axles 3a to 

rotate to cause the glass plate 2, mounted on the wheel axles 3a, to move in one direction 

(in the present embodiment, a left direction). The wheel conveyor 3 includes 

downstream stopper members 3b. The downstream stopper members 3b are provided 
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between two adjacent wheel axles 3a so as to be arranged in a line in the front-rear 

direction and are configured to be projectable. The wheel conveyor 3 is configured to 

stop the glass plate 2, moving on the wheel conveyor 3, at a stop position by causing the 

downstream stopper members 3b to project from between the wheel axles 3a and is also 

configured to allow the movement of the glass plate 2 from the stop position to the 

downstream side by causing the downstream stopper members 3b to sink between the 

wheel axles 3a. 

[0033] Further, the wheel conveyor 3 includes a slide device 3c and a plurality of 

positioning members 3d, and the positioning of the glass plate 2 may be performed by the 

slide device 3c and the plurality of positioning members 3d. The slide device 3c is 

configured to cause the glass plate 2, located at the stop position, to slide in the front-rear 

direction. The plurality of positioning members 3d are located on the front side of the 

wheel conveyor 3 to be arranged in a line in a left-right direction, and each positioning 

member 3d is provided between adjacent wheel axles 3a. The positioning member 3d is 

configured to be projectable. The glass plate 2 which is caused to slide by the slide 

device 3c is stopped by causing the positioning members 3d to project from between the 

wheel axles 3a. 

[0034] The stocker facility 1 is configured to store the glass plate 2, stopped at the stop 

position, in a rack 21. As shown in Fig. !, the stocker facility I includes a stocker 4 and 

the racks 21. 

[0035] Stocker 

As shown in Fig. 2, the stocker 4 includes a base 5. The base 5 is attached on a 

base drive mechanism 6 and is configured to be slidable in the front-rear direction by the 

base drive mechanism 6. The base drive mechanism 6 includes a casing 6a and a drive 

mechanism (not shown). The casing 6a extends in the front-rear direction, and the drive 
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mechanism constitnted by a ball screw mechanism, a servo motor, and the like is stored 

in the casing 6a. The base drive mechanism 6 configured as above extends in the front 

direction from the vicinity of the wheel conveyor 3 and is attached to, for example, a 

floor of the installation location. As described above, the base 5 is attached to the base 

drive mechanism 6 so as to be slidable (see an arrow A in Fig. 2). The base 5 is formed 

to have a substantially rectangular solid shape. A hinge lifting mechanism 7 is provided 

at the base 5. The hinge lifting mechanism 7 is constituted by, for example, a piston 

mechanism. A hinge 9 is attached to the hinge lifting mechanism 7, and the hinge 

lifting mechanism 7 is configured to cause the hinge 9 to move upward and downward in 

the upper-lower direction. A flip 8 serving as a so-called hand or end effector is 

attached to a rear portion of the base 5 via the hinge 9. 

[0036] The flip 8 is formed to have a substantially three-forked shape and configured to 

be able to support the glass plate 2 mounted on the flip 8. The flip 8 is attached to the 

rear portion of the base 5 via the hinge 9 and configured to be rotatable about a rotation 

axis line Ll by the hinge 9. A flip drive mechanism 10 is provided at the hinge 9. The 

flip drive mechanism 10 is, for example, a servo motor and is configured to cause the flip 

8 to rotate about the rotation axis line Ll (see an arrow B in Fig. 2). Hereinafter, the 

configuration of the flip 8 will be explained in detail based on a state where the posture 

of the flip 8 is substantially horizontal as shown in Fig. 2. 

[0037] The flip 8 includes a base portion 11 on a base end side (front side). The base 

portion 11 is a plate-shape member extending in a left-right direction and is attached to 

the base 5 via the hinge 9. Three supporting plates 12 are attached to an upper surface 

Ila of the base portion 11. Each of the supporting plates 12 is a plate member 

extending in the front-rear direction and having a strip shape, and base end sides of the 

supporting plates are fixed to the base portion 11 so as to be spaced apart from one 
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another at substantially regular intervals in the left-right direction. The interval 

between the supporting plates 12 corresponds to the interval between the wheel axles 3a 

of the wheel conveyor 3, and each supporting plate 12 can get into between the adjacent 

wheel axles 3a. The base portion 11 includes a stopper 11 b. The stopper 11 b is 

formed on a lower surface 11 c of the base portion 11 so as to extend in the lower 

direction and is in contact with the casing 6a of the base drive mechanism 6. The 

stopper 11 b has a function of contacting the casing 6a to regulate the rotation of the base 

portion 11 to the lower side such that tip end sides of the supporting plates 12 do not face 

the lower direction. 

[0038] A plurality of spherical rollers 13 (in the present embodiment, five spherical 

rollers 13) are attached to an upper surface 12a of each of the supporting plates 12. The 

plurality of spherical rollers 13 are attached to the supporting plate 12 so as to be able to 

roll and are atTanged at intervals in the front-rear direction. A part of each spherical 

roller 13 projects upward to be exposed from the upper surface 12a of the supporting 

plate 12. A supporting portion 14 is attached to the upper surface 12a of each 

supporting plate 12. The supporting portion 14 is provided closer to the base end side 

of the supporting plate 12 than the spherical rollers 13 and projects upward from the 

upper surface l 2a. A cylinder mechanism, not shown, is provided at the supporting 

portions 14, and the supporting portions 14 are configured to be movable in the front-rear 

direction by the cylinder mechanism. 

[0039] A conveying mechanism 15 is attached to a front portion of the base 5. The 

conveying mechanism 15 includes a slide member 16. The slide member 16 that is a 

conveyance body is a plate-shaped member extending in the left-right direction. The 

slide member 16 is attached to the rear portion of the base 5 via a slide lifting mechanism 

17. The slide lifting mechanism 17 is constituted by, for example, a ball screw 
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mechanism and an air pressure cylinder and configured to cause the slide member 16 to 

slide in the left-right direction (conveying direction) and cause the slide member 16 to 

move upward and downward in the upper-lower direction (see arrows C and Din Fig. 2). 

A plurality of convex portions 16a (in the present embodiment, six convex portions 16a) 

are formed on an upper portion of the slide member 16. The convex portions l 6a are 

arranged in the left-right direction at substantially regular intervals. Each of recesses 

16b penetrating the slide member 16 in the front-rear direction is formed between the 

adjacent convex portions 16a. The recesses 16b are formed such that below-described 

supporting members 26 of the rack 21 can be respectively inserted in the recesses l 6b. 

[0040] A plurality of driving members 18 are attached to a rear portion of the slide 

member 16 so as to be scattered. The driving member 18 is constituted by, for example, 

a roller or a belt. The present embodiment explains a case where the driving member 

18 is a roller. Twelve driving members 18 are attached to the slide member 16. Each 

of the driving members 18 is configured to be rotatable about a rotation axis line parallel 

to the front-rear direction, and two driving members 18 are attached to each convex 

portion l 6a. Rotation interlocking mechanisms 19 are provided at the slide member 16. 

Each of the rotation interlocking mechanisms 19 is constituted by a transmission 

mechanism, such as a timing belt, and a servo motor and is provided in the slide member 

16. The rotation interlocking mechanisms 19 are configured to cause a plurality of 

driving members 18 to rotate in the same direction in conjunction with one another to 

transfer the glass plate 2, mounted on the driving members 18, in the left or right 

direction (see an arrow E in Fig. 2). 

[0041] The stocker 4 includes a controller 20 configured to control operations of 

respective components. The controller 20 is connected to the base drive mechanism 6, 

the hinge lifting mechanism 7, the flip drive mechanism 10, the slide lifting mechanism 
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1 7, and the rotation interlocking mechanism 19 via signal wires. The controller 20 has 

a function of transmitting signals to the mechanisms 6, 7, 10, 15, and 19 based on a 

prestored program or a command input from an input unit, not shown, to control the 

operations of the mechanisms 6, 7, 10, 15, and 19. The controller 20 controls the 

operations of these seven mechanisms 6, 7, 10, 15, and 19 to cause the stocker 4 to 

achieve below-described functions. Hereinafter, the functions of the stocker 4 will be 

explained in reference to Figs. 2 to 4. 

[0042] The stocker 4 has a function of laying the flip 8 in a horizontal state as shown in 

Fig. 2, causing the laid flip 8 to move upward by the hinge lifting mechanism 7, and 

mounting the glass plate 2 on the flip 8. In addition, the stocker 4 can cause the flip 8 to 

rotate by the hinge 9 (see Fig. 3) to stand the glass plate 2 mounted on the flip 8 or lay 

the glass plate 2 in a horizontal posture state (horizontal state). Here, the horizontal 

state denotes not only a completely horizontal state but also a slightly inclined state 

relative to the completely horizontal state. Further, the stocker 4 has a function of 

causing the base 5 to move by the base drive mechanism 6 to cause the glass plate 2, 

mounted on the flip 8, to move in the front-rear direction. 

[0043] As shown in Fig. 4, the stocker 4 has a function of causing the slide member 16 

to slide in the left or right direction and causing the slide member 16 to move upward by 

the slide lifting mechanism 17. A lower end of the glass plate 2 which has been stood 

by causing the flip 8 to rotate is supported by the supporting portions 14. The stocker 4 

has a function of lowering the supporting portions 14 by a cylinder (not shown) to mount 

the glass plate 2, supported by the supporting portions 14, on the driving members 18 of 

the slide member 16. Then, the stocker 4 is configured to cause the plurality of driving 

members 18 to rotate by the rotation interlocking mechanisms 19 to transfer the glass 

plate 2 in the left or right direction. 
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[0044] The plurality of racks 21 (in the present embodiment, three racks 21) are 

arranged on each of the left and right sides of the stocker 4 capable of transferring the 

glass plate 2 in the left and right directions as above. On each of the left and right sides, 

the racks 21 are arranged in a line in the front-rear direction. 

three racks 21 are arranged on each of the left and right sides. 

In the present embodiment, 

The configurations of the 

racks 21 are the same as one another except for the arrangement positions and directions. 

Hereinafter, only one rack 21 will be explained. Regarding the other racks 21, the same 

reference signs are used for the same components, and explanations thereof are omitted. 

[0045] Rack 

As shown in Fig. 5, the rack 21 includes a frame 22 assembled to have a 

rectangular solid shape. A lower end side supporting body 23 is fixed to a lower end 

side of the frame 22, and an upper end side supporting body 24 is attached to an upper 

end side of the frame 22. The lower end side supporting body 23 includes an outer 

frame 25 assembled to have the same rectangular shape as the frame 22 in plan view. A 

plurality of supporting members 26 (in the present embodiment, three supporting 

members 26) are fixed to the outer frame 25. Each of the supporting members 26 

extends in the front-rear direction to connect members located on the front and rear sides 

of the outer frame 25. The plurality of supporting members 26 are arranged in the outer 

frame 25 so as to be spaced apart from one another in the left-right direction, and the 

interval therebetween is set in accordance with the width of the glass plate 2 to be stored. 

The supporting member 26 includes a plurality of separators 26a on an upper surface 

thereof as shown in Fig. 6. The plurality of separators 26a are mTanged at substantially 

regular intervals in the front-rear direction, and the interval between two adjacent 

separators 26a is slightly wider than the thickness of the glass plate 2. 

[0046] The upper end side supporting body 24 includes a roof frame 27 assembled to 
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have the same rectangular shape as the frame 22 in plan view. A plurality of beam 

members 28 (in the present embodiment, four beam members 28) are fixed to the roof 

frame 27. Each of the beam members 28 extends in the front-rear direction to connect 

members located on the front and rear sides of the roof frame 27. The plurality of beam 

members 28 are arranged so as to be spaced apart from one another in the left-right 

direction, and the interval therebetween is set in accordance with the width of the glass 

plate 2 to be stored. A plurality of guide rollers 28a are attached to each of lower 

surfaces of the beam members 28 as shown in Fig. 7. The plurality of guide rollers 28a 

are provided so as to correspond to the separators 26a and are arranged at substantially 

regular intervals in the front-rear direction. Each of the guide rollers 28a configured as 

above is attached to the beam member 28 so as to be rotatable about a rotation axis line 

extending in the upper-lower direction. 

[004 7] The glass plate 2 is stored in the rack 21 such that the lower end side of the glass 

plate 2 is inserted between two adjacent separators 26a, and the upper end side of the 

glass plate 2 is inserted between two adjacent guide rollers 28a. With this, the glass 

plate 2 is stored so as to stand between the lower end side supporting body 23 and the 

upper end side supporting body 24 and is supported by the separators 26a and the guide 

rollers 28a so as not to fall. The upper end side of the glass plate 2 stored as above is 

inserted between two guide rollers 28a located on a slightly rear side of the guide rollers 

28a located immediately above two separators 26a between which the lower end side of 

the glass plate 2 is placed. Thus, the glass plate 2 is stored in the rack 21 in a slightly 

rearward inclined state. Each glass plate 2 is placed between two separators 26a and 

between two guide rollers 28a, and adjacent glass plates 2 are spaced apart from each 

other by the separator 26a and the guide roller 28a. With this, the glass plates 2 are 

prevented from contacting each other, separated from each other, and stored in the rack 
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21 so as to be arranged in the front-rear direction (mTangement direction). 

[0048] The rack 21 capable of storing the plurality of glass plates 2 as above is 

configured such that the upper end side supporting body 24 is not fixed to the frame 22, 

and the height of the upper end side supporting body 24 is adjustable. A lifting 

mechanism, such as a ball screw mechanism, not shown, is used as an adjustment 

mechanism configured to adjust the position of the upper end side supporting body 24. 

The upper end side supporting body 24 may be configured to be manually adjustable 

without using the lifting mechanism. By adjusting the height of the upper end side 

supporting body 24 by the adjustment mechanism in accordance with the height of the 

glass plate 2 to be stored, each rack 21 can change the height of a space in which the 

glass plates 2 are stored. 

[0049] In the present embodiment, the height of the upper end side supporting body 24 

is adjusted in advance in accordance with the height of the glass plate 2 to be stored. 

The glass plates 2 stored in the rack 21 located foremost in each line are lower in height 

than the glass plates 2 stored in the other racks 21 (see the upper end side supporting 

body 24 shown by a chain double-dashed line in Fig. 5). Therefore, the position of the 

upper end side supporting body 24 of the rack 21 located foremost is lower than each of 

the positions of the upper end side supporting bodies 24 of the other racks 21. As above, 

the rack 21 can adjust the height of the upper end side supporting body 24 in accordance 

with the height of the glass plate 2 to be stored. 

[0050] The rack 21 configured as above includes an insertion opening 21a through 

which the glass plate 2 is inserted, the insertion opening 21 a being located on one of the 

left and right sides of the rack 21. Specifically, regarding the rack 21 arranged on the 

left side of the stocker 4, the insertion opening 21a is formed on the right side of the rack 

21. Regarding the rack 21 arranged on the right side of the stocker 4, the insertion 
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opening 21 a is formed on the left side of the rack 21. To be specific, the insertion 

opening 21 a opens toward the stocker 4. The stocker 4 is configured to transfer and 

receive the glass plate 2 to and from the rack 21 through the insertion opening 21 a 

configured as above. Hereinafter, the operations of the stocker 4 configured to store in 

the rack 21 the glass plate 2 moving on the wheel conveyor 3 will be explained in 

reference to Figs. 1, 2, and 8 to 20. In Fig. 8 and subsequent drawings, the wheel axles 

3a are omitted. 

[005 ! J Operation of Storing Glass Plate 

Before receiving the glass plate 2 movmg on the wheel conveyor 3, the 

controller 20 first controls the operation of the base drive mechanism 6 to cause the base 

5 of the stocker 4 to move to the vicinity of the wheel conveyor 3. After the movement 

of the hase 5, the controller 20 controls the operation of the flip drive mechanism 10 to 

lay the flip 8 toward the rear side. After the flip 8 is laid in a horizontal posture, the 

controller 20 controls the operation of the hinge lifting mechanism 7 to cause the flip 8 to 

move downward and inserts each of three supporting plates 12 of the flip 8 between the 

wheel axles 3a. At this time, the flip 8 is moved downward such that the spherical 

rollers 13 are flush with or lower in position than the rollers of the wheel axles. In 

order to stop the moving glass plate 2 at a predetermined position on the flip 8, the wheel 

conveyor 3 causes the downstream stopper members 3b to project upward. Then, the 

stocker 4 waits until the glass plate 2 moving on the wheel conveyor 3 reaches the 

predetermined position. 

[0052] The wheel conveyor 3 stops the glass plate 2, moving on the wheel conveyor 3, 

above the flip 8 by the downstream stopper members 3b (see Fig. 8). At this time, ifthe 

position of the glass plate 2 is on the rear side relative to the predetermined position, the 

wheel conveyor 3 may selectively use the slide member 3c and the positioning members 



Our Ref: llPlOS 22 

3d. To be specific, the positioning members 3d are caused to project, and then the 

wheel conveyor 3 causes the glass plate 2 to move toward the positioning members 3d, 

that is, toward the front side by the slide device 3c (see Fig. 9). With this, the glass 

plate 2 can be surely positioned at the predetermined position. 

[0053] When the glass plate 2 reaches the predetermined position as above, the 

controller 20 causes the flip 8 to move upward by the hinge lifting mechanism 7 to mount 

the glass plate 2 on the flip 8. After the glass plate 2 is mounted on the flip 8, the 

controller 20 causes the supporting portions 14 to move rearward by the cylinder and 

contact the glass plate 2. After the supporting portions 14 contact the glass plate 2, the 

controller 20 causes the flip 8 to rotate by an angle a (see Fig. 1) by the flip drive 

mechanism 10. With this, the flip 8 in the horizontal state is caused to stand by the 

angle a, and the glass plate 2 is mounted on the supporting portion 14 and prevented 

from slipping down from the flip 8. The angle a is set to an inclination angle at which 

the flip 8 at least separates from (is located above) the wheel conveyor 3. 

[0054 J When the flip 8 is stood, the controller 20 maintains this state and causes the 

base 5 to slide forward by the base drive mechanism 6 (see Figs. 1 and 10). In Fig. 10 

and subsequent drawings (Figs. 10, 12, 14, 18 to 21, 23, 24, and 26), in order to clearly 

show the transferring of the glass plate 2 between the stocker 4 and the rack 21, the other 

glass plates 2 stored in the rack 21 may be omitted. The flip 8 is caused to slide while 

maintaining the inclination of the flip 8 at the angle a. With this, the air flow rate of 

wind generated when the flip 8 moves can be reduced. Thus, the air flow rate acting on 

the glass plates 2 in the rack 21 can be reduced, and clattering of the glass plate 2 during 

the movement of the base 5 can be suppressed. 

[0055] When the glass plate 2 is conveyed to the front of a storage position of the rack 

21 in which this glass plate 2 is to be stored, the controller 20 stops the base 5. It 
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should be noted that an identifier, such as a QR code or a non-contact IC, indicating 

identification information of the glass plate 2 may be attached to the glass plate 2. In 

this case, the storage position is determined by reading the identification information of 

the identifier. After the base 5 is stopped, the controller 20 causes the flip 8 to rotate by 

the flip drive mechanism 10 up to an angle p at which the flip 8 is placed substantially 

vertically, and thus the glass plate 2 is caused to stand (see Figs. 11 and 12). The angle 

p is set in a range of 85° or larger and smaller than 90°. However, the angle p is not 

limited to this angle range. 

[0056] When the glass plate 2 is stood by the flip 8, the controller 20 causes the slide 

member 16 to move downward by the slide lifting mechanism 17 to cause the plurality of 

driving members 18 to be located lower than the lower end side supporting body 23 of 

the rack 21. After that, the controller 20 causes the slide member 16 to slide by the 

slide lifting mechanism 17 toward the rack 21 in which the glass plate 2 is to be stored, 

that is, the left rack 21. The controller 20 causes a left end side of the slide member 16 

to get into under the lower end side supporting body 23. When the left end of the slide 

member 16 reaches the supporting member 26 (second from the right in the present 

embodiment) that supports a left end of the glass plate 2, the controller 20 controls the 

operation of the slide lifting mechanism 17 to stop the slide member 16 (see Figs. 13 and 

14). At this time, the controller 20 controls the operation of the slide lifting mechanism 

17 such that the recess l 6b located on the portion that has gotten into under the lower end 

side supporting body 23 overlaps the supporting member 26 in plan view. 

[0057] When the slide member 16 is stopped, the controller 20 causes the slide member 

16 to move upward by the slide lifting mechanism 17 to insert the convex portion l 6a of 

the slide member 16 between two supporting members 26 located on the right side. By 

further causing the slide member 16 to move upward, the driving members 18 project to 
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be exposed from between the above two supporting members 26. Then, when the 

driving members 18 are moved upward to a position that is slightly higher than a position 

at which the driving members 18 are flush with the upper surfaces of the separators 26a, 

the controller 20 controls the operation of the slide lifting mechanism 17 to stop the 

upward movement of the slide member 16 (see Fig. 15). By causing the slide member 

16 to slide and causing the slide member 16 to move upward as above, the left end 

portion of the slide member 16 is located in the rack 21, and the flip 8 is located at a right 

end portion side thereof. Thus, the slide member 16 is placed between the rack 21 and 

the flip 8. To be specific, the slide member 16 extends into the rack 21. 

[0058] Immediately after the slide member 16 is placed between the rack 21 and the flip 

8, the supporting portions 14 are higher in position than the driving members 18, and the 

glass plate 2 supported by the supporting portions 14 is spaced apart from the driving 

members 18 in the upper-lower direction. Therefore, after the slide member 16 is 

moved upward, the controller 20 slowly lowers the supporting portions 14 by the 

cylinder. By lowering the supporting portions 14, the glass plate 2 is mounted on the 

driving members 18. Thereafter, the controller 20 further lowers the supporting 

portions 14 to separate the supporting portions 14 from the glass plate 2 (see Fig. 16). 

[0059] When the glass plate 2 is separated from the supporting portions 14, the 

controller 20 causes the driving members 18 to rotate in a counterclockwise direction by 

the rotation interlocking mechanism 19. When the driving members 18 rotate in a 

counterclockwise direction, the glass plate 2 mounted on the driving members 18 moves 

to the left side. At this time, the glass plate 2 leans on the flip 8. However, since the 

back surface of the glass plate 2 is supported by the spherical rollers 13, the glass plate 2 

can move smoothly without falling rearward or forward. 

[0060] By causing the glass plate 2 to move to the left side, the glass plate 2 is inserted 
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in the insertion opening 21a of the rack 21 (to be specific, the glass plate 2 is carried in 

the rack 21 ). By causing the glass plate 2 to further move to the left side, the upper end 

portion of the glass plate 2 is guided by the guide roller 28a (in Fig. 19, the guide roller 

28a located on the near side), provided on the beam member 28 closest to the insertion 

opening 2la, to be fittingly inserted between this guide roller 28a and the adjacent guide 

roller 28a. Since the upper end portion of the glass plate 2 is fittingly inserted between 

two guide rollers 28a as above, the glass plate 2 is supported by the guide rollers 28a so 

as not to fall. 

[0061] Even after the glass pate 2 is fittingly inserted between two guide rollers 28a, the 

controller 20 causes the driving members 18 to rotate in a counterclockwise direction by 

the rotation interlocking mechanism 19 to cause the glass plate 2 to slide to the left side. 

When the glass plate 2 further proceeds straightforward to the left side, the upper end 

portion of the glass plate 2 is sequentially, fittingly inserted between the guide rollers 28a 

of each of the other beam members 28 located on the left back side (see Figs. 17 to 19). 

Thereafter, the controller 20 causes the driving members 18 to further rotate in a 

counterclockwise direction by the rotation interlocking mechanism 19. When the glass 

plate 2 reaches the storage position, the controller 20 causes the rotation interlocking 

mechanism 19 to stop the rotation of the driving members 18. 

[0062] When the glass plate 2 is moved up to the storage position as above, the glass 

plate 2 is located on two supporting members 26. After that, the controller 20 causes 

the slide member 16 to move downward by the slide lifting mechanism 17, and the lower 

end portion of the glass plate 2 is slowly inserted between two adjacent separators 26a of 

each supporting member. Thus, the lower end portion of the glass plate 2 is supported 

by the supporting members 26 (see Fig. 20). As above, the glass plate 2 is stored in the 

rack 21 such that the lower end portion thereof is supported by the supporting members 
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26 from below, and the upper end portion thereof is supported by the guide rollers 28a so 

as not to fall. Even after the glass plate 2 is stored in the rack, the controller 20 further 

causes the slide member 16 to move downward by the slide lifting mechanism 1 7. 

After all the driving members 18 are moved to a lower side of the lower end side 

supporting body 23, the controller 20 stops the downward movement of the slide member 

16. Then, the controller 20 causes the slide member 16 to slide to the right side by the 

slide lifting mechanism 17 to return the slide member 16 to a middle position. 

[0063] Operation of Taking Ont Glass Plate 

Next, the operations of the stocker 4 when taking out the glass plate 2 from the 

opposite rack 21 (that is, the right rack 21) (to be specific, when carrying the glass plate 

2 out from the rack 21) will be explained in reference to Figs. 1, 2, and 21 to 29. After 

the slide member 16 is returned to the middle position, the controller 20 causes the slide 

member 16 to keep sliding to the right side and get into under the right rack 21. When 

the right end of the slide member 16 reaches the supporting member 26 (second from the 

left in the present embodiment) that supports a right end of the glass plate 2, the 

controller 20 controls the operation of the slide lifting mechanism 17 to stop the sliding 

of the slide member 16 (see Fig. 21). At this time, the controller 20 controls the 

operation of the slide lifting mechanism 17 such that the recess l 6b located on the 

portion that has gotten into under the lower end side supporting body 23 overlaps the 

supporting member 26 in plan view. 

[0064] After that, the controller 20 causes the slide member 16 to move upward by the 

slide lifting mechanism 17 to insert the convex portion l 6a of the slide member 16 

between two supporting members 26 located on the left side. By further causing the 

slide member 16 to move upward, the driving members 18 project to be exposed from 

between the above two supporting members 26. Thus, the glass plate 2 stored in the 
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rack 21 is mounted on the driving members 18. Thereafter, the controller 20 further 

causmg the slide member 16 to move upward. When the driving members 18 are 

moved upward to a position that is slightly higher than a position at which the driving 

members 18 are flush with the upper surfaces of the separators 26a, the controller 20 

controls the operation of the slide lifting mechanism 17 to stop the upward movement of 

the slide member 16. With this, the slide member 16 on which the glass plate 2 is 

mounted is placed between the rack 21 and the flip 8. To be specific, the slide member 

16 extends into the rack 21. In a case where the slide member 16 is caused to extend 

into the rack 21 as above, the glass plate 2 can be caused to move to the back side in the 

rack 21, so that it becomes unnecessary to provide a conveying mechanism in the rack 21. 

With this, the number of components of the stocker facility 1 can be reduced, and the 

manufacturing cost of the stocker facility can be reduced. 

[0065] After stopping the upward movement of the slide member 16, the controller 20 

causes the driving members 18 to rotate in a counterclockwise direction by the rotation 

interlocking mechanism 19 to cause the glass plate 2, mounted on the driving members 

18, to move to the left side (see Figs. 22 and 23). At this time, the glass plate 2 moves 

to the left side while the upper end thereof is being supported by the guide rollers 28a. 

When the left end side of the glass plate 2 reaches the flip 8, the left end side leans on the 

spherical rollers 13 to be supported by the spherical rollers 13. When the right end side 

of the glass plate 2 also gets out from the rack 21, the glass plate 2 is supported only by 

the spherical rollers 13 and is moved to the predetermined position on the flip 8 (see Fig. 

24). When the glass plate 2 reaches the predetermined position, the controller 20 

controls the operation of the rotation interlocking mechanism 19 to stop the rotation of 

the driving members 18. 

[0066] After the driving members 18 are stopped, the controller 20 causes the 
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supporting portions 14 to move upward by the cylinder to mount the glass plate 2 on the 

supporting portions 14. The controller 20 causes the supporting portions 14 to keep 

moving upward to separate the glass plate 2 from the driving members 18. When the 

glass plate 2 is separated from the driving members 18, the controller 20 controls the 

operation of the cylinder to stop the upward movement of the supporting portions 14 (see 

Fig. 25). After that, the controller 20 causes the flip 8 to be laid up to the angle a by the 

flip drive mechanism 10 and then causes the base 5 to slide backward by the base drive 

mechanism 6 (see Fig. 26). When the base 5 reaches the wheel conveyor 3, the 

controller 20 controls the operation of the base drive mechanism 6 to stop the sliding of 

the base 5 and further controls the operation of the flip drive mechanism 10 to cause the 

flip 8 to be laid up to the horizontal state. 

[006 7] When the posture of the flip 8 becomes the horizontal state, the controller 20 

causes the flip 8 to move downward by the hinge lifting mechanism 7 such that the 

spherical rollers 13 are flush with or lower in position than the rollers of the wheel axles. 

Thus, the glass plate 2 is mounted on the wheel conveyor 3 (see Fig. 27). After that, the 

glass plate 2 is moved rearward by the slide device 3c of the wheel conveyor 3 to be 

returned to a width-direction middle position (see Fig. 28). Then, the wheel conveyor 3 

causes the glass plate 2 to move to the downstream side (see Fig. 29). 

[0068] As above, the stocker facility 1 can store the glass plate 2 in the rack 21 in such 

a manner that the glass plate 2 is caused to slide by the slide member 16, placed between 

the flip 8 and the rack 21, to be inserted into the insertion opening 21 a of the rack 21. 

At this time, since the glass plate 2 is supported by the flip 8, the glass plate 2 can be 

stored in the rack 21 in a standing state without laying the glass plate 2. In addition, the 

glass plate 2 stored in the rack 21 in a standing state can be caused to slide by the slide 

member 16, placed between the flip 8 and the rack 21, to be taken out from the rack 21. 
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[0069] As above, the glass plate 2 is transferred to and received from the rack 21 by 

causing the glass plate 2 to move in the left-right direction by the slide member 16. 

Therefore, when the glass plate 2 is carried in the rack or carried out from the rack, it is 

unnecessary to directly insert the slide member 16 and the flip 8 into the insertion 

opening 21a of the rack 21. With this, even if the interval between the glass plates 2 is 

reduced, that is, the storage pitch between the glass plates 2 is shortened in order to 

reduce the installation area of the stocker facility 1, the glass plate 2 can be carried in 

between two glass plates 2, and any one of the plurality of glass plates 2 stored in the 

rack can be carried out without causing a problem in which the stored glass plate 2 and 

the end effect contact each other to be damaged as in the prior art. Therefore, the glass 

plate 2 can be surely, quickly carried in the rack 21 and carried out from the rack 21. 

[0070] According to the stocker facility 1 of the present embodiment, the glass plate 2 

moving on the wheel conveyor 3 is lifted and stood by the stocker 4 from below, and the 

glass plate 2 is caused to move in this state. Therefore, the flip 8 does not contact the 

upper surface (or front surface) of the glass plate 2. In the case of the solar panel and 

the liquid crystal panel, various components are arranged on one surface of the glass 

plate 2, so that only the rear side of the glass plate 2 is accessible. In the stocker facility 

1, the glass plate 2 moving on the wheel conveyor 3 such that the above one surface 

thereof faces upward is lifted and stood, and the glass plate 2 is caused to move in this 

state. Therefore, according to the stocker facility 1, the glass plate 2 can be caused to 

move between the wheel conveyor 3 and the rack 21 such that the above one surface 

thereof faces upward (frontward). Thus, the glass plate 2 can be caused to move 

without damaging the components on the glass plate 2. 

[0071] The stocker facility 1 of the present embodiment can cause the slide member 16 

to move upward and downward by the slide lifting mechanism 17 to adjust the positional 
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relation between the glass plate 2 and the lower end side supporting body 23 of the rack 

21 in the upper-lower direction. Therefore, when the controller 20 transfers and 

receives the glass plate 2 to and from the rack 21, the driving members 18 of the slide 

member 16 are caused to move by the slide lifting mechanism 17 so as to be located at a 

position slightly higher than a position at which the driving members 18 are flush with 

the separators 26a, and then the glass plate 2 is caused to slide. When the glass plate 2 

reaches the storage position, the glass plate 2 is slowly moved downward. By causing 

the glass plate 2 to move downward as above, the difference in height between the slide 

member 16 and the separator 26a can be eliminated, and the glass plate 2 can be 

prevented from falling down. In addition, since the glass plate 2 is located higher than 

the separators 26a, the glass plate 2 can be prevented from sliding on the rack 21 when 

transferring and receiving the glass plate 2. Therefore, the damage of the glass plate 2 

and the generation of dusts can be prevented dnring the storage. 

[0072] Further, according to the stocker facility 1 of the present embodiment, when 

transferring the glass plate 2 between the stocker 4 and the rack 21, the convex portion 

J 6a is inserted between two spaced-apart supporting members 26. Therefore, the 

driving members 18 can be exposed from between the supporting members 26. With 

this, the glass plate 2 can be caused to move smoothly even in the rack 21 in the left-right 

direction, and the transferring of the glass plate 2 between the rack 21 and the flip 8 can 

be smoothly performed. 

[0073] Even ifthe configuration in which a part of the slide member 16 is caused to get 

into under the rack 21 to overlap the supporting member as in the present embodiment is 

not realized, the glass plate 2 can be transferred to the storage position. For example, 

the configuration may be such that the end portion of the slide member 16 is caused to 

slide up to the front of the rack 21, and the slide member 16 is placed between the rack 
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21 and the flip 8. At this time, even if there is a gap between the slide member 16 and 

the rack 21, no problem occurs as long as the glass plate 2 can be transferred between the 

rack 21 and the slide member 16. 

[0074] According to the stocker facility l of the present embodiment, the glass plate 2 

is supported by the plurality of spherical rollers 13 of the flip 8. Therefore, when the 

glass plate 2 is caused to slide by the driving members 18, the glass plate 2 can be caused 

to move smoothly with the glass plate 2 leaning on the flip 8. With this, when 

transferring the glass plate 2 between the rack 21 and the flip 8, the glass plate 2 can be 

prevented from falling. In addition, although the damage of the glass plate 2 and the 

generation of dusts occur by causing the glass plate 2 to slide on the supporting plates 12 

of the flip 8, these troubles can be prevented. 

[0075] Other Embodiment 

In the present embodiment, when the base 5 is caused to move, the glass plate 2 

is just supported by the supporting plates 12. However, an adsorption mechanism may 

be provided at the supporting plate 12 to adsorb the glass plate 2. Instead of the 

adsorption mechanism, a chuck or the like may be provided, and the flip 8 may hold the 

glass plate 2 only when the base 5 is caused to move. 

[0076] In the present embodiment, when the base 5 is caused to move, the flip 8 is 

inclined at the angle a. However, the present embodiment is not limited to the angle a. 

The flip 8 may be inclined at the angle fl. At this time, the controller 20 controls the 

operation of the base drive mechanism 6 to reduce the movement speed of the base 5. 

Thus, the air flow rate of the wind generated by the glass plate 2 can be reduced. 

[0077] As described above, the driving members 18 are not limited to rollers and may 

be a belt mechanism, and any member may be used as the driving member 18 as long as 

it can cause the glass plate 2 to slide in the left or right direction. In the present 
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embodiment, the flip 8 is stood or laid up to the angle a, and then the base 5 is caused to 

slide. However, this operation of standing or laying the flip 8 does not have to be 

performed when the base 5 is caused to slide. The base 5 may be caused to slide with 

the flip 8 laid, and then the flip 8 may be stood up to the angle ~ after it reaches the front 

of the storage position. Moreover, after the flip 8 receives the stored glass plate 2, the 

base 5 may be caused to slide with the flip 8 inclined at the angle~· 

[0078] The rack 21 includes the guide rollers 28a. However, the guide rollers 28a do 

not have to be rollers. For example, the guide rollers 28a may be configured as the 

separators 26a, and any components may be used as long as two glass plates 2 adjacently 

stored can be stored separately from each other. In addition, the shape of the rack 21 is 

not limited to the above-described shape. 

[0079] In the present embodiment, the conveying mechanism 15 is provided between 

two racks 21. However, the position of the conveying mechanism 15 is not limited to 

this. For example, the conveying mechanism 15 may be provided under the rack 21. 

In this case, transporting devices each having the same configuration as the base 5 are 

respectively provided under the racks 21, and the conveying mechanism 15 is configured 

to be movable in the front-rear direction by these transporting devices. In this case, the 

base 5 and the transporting devices constitute a transporting mechanism. In the stocker 

facility configured as above, the slide member 16 of the conveying mechanism 15 slides 

from under the rack 21 toward the flip 8, and the glass plate can be transferred between 

the rack 21 and the flip 8 by the slide member 16. 

[0080] In the present embodiment, the slide lifting 17 has a sliding function of causing 

the slide member 16 to slide in the conveying direction. However, the slide lifting 17 

does not have to have the sliding function. In this case, a structure including driving 

members capable of transferring the glass plate 2 in the left-right direction is provided 
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under the rack 21. With this, the glass plate 12 transfeJTed to the rack 21 by the driving 

members 18 of the slide member 16 can be caused to slide in the rack 21 by the driving 

members provided in the rack 21. Further, the above-described transporting mechanism 

is provided and configured to be able to cause the structure to move in the front-rear 

direction and causes the structure to move in the front-rear direction so as to coJTespond 

to the slide member 16. With this, it becomes unnecessary to provide the driving 

members for each storage position of the glass plate 2. Thus, the number of 

components can be reduced, and the glass plates 2 can be stored more densely. 

Industrial Applicability 

[0081] The present invention is applicable to a stocker facility including a rack capable 

of storing plate-shaped members such that the which plate-shaped members are aJTanged 

and a stocker configured to insert the plate-shaped members into the rack. 

Reference Signs List 

[0082] 1 stocker facility 

2 glass plate 

4 stocker 

5 base 

6 base drive mechanism 

7 hinge lifting mechanism 

8 flip 

10 flip drive mechanism 

13 spherical roller 

14 supporting portion 
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15 conveying mechanism 

16 slide member 

16a convex portion 

16b recess 

17 slide lifting mechanism 

18 driving member 

19 rotation interlocking mechanism 

20 controller 

21 rack 

26 supporting member 
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CLAIMS 

[1] A plate-shaped member transfer facility comprising: 

a rack configured to store a plurality of plate-shaped members such that the 

plurality of plate-shaped members are arranged in an arrangement direction intersecting 

with a conveying direction, the plurality of plate-shaped members being supported by 

supporting portions and standing to extend in the conveying direction, the rack further 

configured such that the plurality of plate-shaped members are able to be carried therein 

in the conveying direction and carried out therefrom in the conveying direction; and 

a plate-shaped member transfer mechanism configured to carry the plate-shaped 

members in the rack in the conveying direction and carry the plate-shaped members out 

from the rack in the conveying direction, wherein: 

the plate-shaped member transfer mechanism includes 

a flip rotating mechanism including a flip and configured to cause the 

flip to rotate to stand or lay the plate-shaped member, the flip being configured to support 

the plate-shaped member and be rotatable about a rotation axis line parallel to the 

conveying direction, 

a conveying mechanism including a conveyance body in which a feed 

portion is formed, the feed portion extending in the conveying direction and being 

configured to transfer the plate-shaped member in a standing state in the conveying 

direction, and 

a transporting mechanism configured to cause the flip rotating 

mechanism and the conveying mechanism to move in the arrangement direction; and 

the conveying mechanism is configured such that the plate-shaped member in 

the standing state is transferred between the rack and the flip by the feed portion. 
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[2] The plate-shaped member transfer facility according to claim 1, wherein the 

conveying mechanism is configured to be able to cause the conveyance body to move in 

the ·conveying direction from the flip to extend into the rack. 

[3] The plate-shaped member transfer facility according to claim 1 or 2, wherein the 

conveying mechanism is configured to be able to cause the conveyance body to move in 

the upper-lower direction. 

[4] The plate-shaped member transfer facility according to claim 3, wherein: 

the plurality of supporting portions are arranged in the rack so as to be spaced 

apart from one another in the conveying direction; 

the feed portion of the conveyance body includes a plurality of driving members 

arranged in the conveyance body so as to be scattered in the conveying direction and 

configured to transfer the plate-shaped member in the conveying direction; and 

a plurality of recesses are formed on the conveyance body so as to correspond to 

the plurality of supporting portions, and the at least one driving member is provided at a 

convex portion formed between the adjacent recesses. 

[5] The plate-shaped member transfer facility according to claim 4, wherein the 

conveying mechanism is configured to: position the conveyance body such that an upper 

end of the convex portion is lower in position than the supporting portions of the rack at 

a reference position at which the conveyance body is located on a conveying-direction 

near side of the rack; causes the conveyance body to move in the conveying direction 

from the reference position to position the recess under the supporting portions of the 

rack; and cause the conveyance position to move upward such that upper ends of the 
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driving members are higher in position than the supporting portions of the rack. 

[6] The plate-shaped member transfer facility according to claim 5, wherein: 

the flip includes a supporting portion configured to support the plate-shaped 

member when the flip stands; and 

the conveying mechanism is configured such that when the conveyance body is 

moved upward, the plate-shaped member supported by the supporting portion is mounted 

on the driving members. 

[7] The plate-shaped member transfer facility according to any one of claims l to 6, 

wherein the flip includes a plurality of spherical rollers configured to be able to roll and 

is configured to support a rear surface of the plate-shaped member by the plurality of 

spherical rollers. 

[8] The plate-shaped member transfer facility according to any one of claims l to 7, 

wherein the flip rotating mechanism is configured to, when the flip rotating mechanism 

moves, cause the flip to rotate to lay the plate-shaped member supported by the flip. 


