11P1961 K020 100070 DESCRIPTION Title of Invention: PLATE-SHAPED MEMBER TRANSFER
FACILITY Technical Field [0001] The present invention relates to a plate-shaped member transfer
facility including racks and a plate-shaped member transfer mechanism, in which the racks are each
capable ofldidtfiy a plurality of plate-shaped membérs such that the stored plate-shaped members are
arranged iKg28isit) Hate, and the plate-shaped member transfer mechanism is configured to insert
the plate-shaped members into the racks and to retrieve the plate-shaped members from the racks.
Background Art [0002] Conventionally, there have been known various conveying apparatuses for use
in conveying substrates. As one of such varkggﬁm'ﬁr&@pparmuses, Patent Literature 1 discloses
a robot configured to store substrates into racks (or into cassettes or the like) and to retrieve the stored

substrates fam dhe, kAt T Errahet Yicaaes NEaieNt RitprekwS fivcligles erppot arm. The robot

arm includes three links. These three links are each rotatably connected around a vertical axis
extending péaaiéarticaigirection. An end effector is attached to the distal end of the robot arm. The
end effector is configured such that a substrate can be placed on the distal end portion of the end
effector. THedistalléwed paoionetthieendaffecior idaconfigore dtoiierotatafhefacduryd a horizontal axis
extending in the horizontal direction.

including racks and a plate-shaped member transfer mechanism, in which the racks are

each capable of storing a plurality of plate-shaped members such that the stored

plate-shaped members are arranged in a raised state, and the plate-shaped member

transfer mechanism is configured to insert the plate-shaped members into the racks and

to retrieve the plate-shaped members from the racks.

Background Art

[0002] Conventionally, there have been known various conveying apparatuses for use
in conveying substrates. As one of such various conveying apparatuses, Patent
Literature | discloses a robot configured to store substrates into racks (or into cassettes or
the like) and to retrieve the stored substrates from the racks. The robot disclosed in
Patent Literature 1 includes a robot arm. The robot arm includes three links. These
three links are each rotatably connected around a vertical axis extending in the vertical
direction. An end effector is attached to the distal end of the robot arm. The end
effector is configured such that a substrate can be placed on the distal end portion of the
end effector. The distal end portion of the end effector is configured to be rotatable
around a horizontal axis extending in the horizontal direction.

[0003] The robot thus configured performs operations such as moving the end effector
while rotating the three links, thereby inserting a substrate placed on the end effector mto
a rack or retrieving the substrate from the rack. The robot can also raise or lay down the

substrate placed on the end effector by rotating the distal end porticn of the end effector



[0003] The robot thus configured performs operations such as moving the end effector while rotating
the three links, thereby inserting a substrate placed on the end effector into a rack or retrieving the
substrate [r dhe rack. The robot can also raise oklay down the substrate placed on the end effector
by rotatin%%gﬁgg% nd portion of the end effector 11P1962 KG20100070 around the horizontal axis.
Therefore, the end effector can be inserted into the rack from various directions. Accordingly, the
substrate can be inserted into or retrieved from the rack regardless of the facing direction of the rack.
Citation List Patent Literature [0004] PTL 1: Japanese National Phase PCT Laid-Open Publication No.
2002-522288ind the horizontal axis. Therefore, the end effector can be inserted into the rack

from various directions. Accordingly, the substrate can be inserted into or retrieved

from the rack regardless of the facing direction of the rack.

Citation List
Patent Literatare

[0004] PTL 1: Japanese National Phase PCT Laid-Open Publication No. 2002-522238

Summary of Invention

Technical Problem

[0005]. The robot disclosed in Patent Literature | is configured to insert the end effector.
into a substrate container of a rack 84, the substrate contamner storing substrates, at the
time of inserting or retrieving substrates 81 to 83 into or from the rack 84. Meanwhile,
as shown in Figs. 29 and 30, the plurality of substrates 81 to 83 are, when stored in the
rack 84, arranged in an arrangement direction so that the substrates will not come into
contact with each other. Accordingly, in a case where the plurality of substrates 81 to
83 are sequentially carried out of the rack 84 starting from the substrate 81 stored at the
front, open spac.e into which the end effector 85 can be inserted ts created in front of each
of the substrates 81 to 83 to be carried out.  Therefore, in this case, the carrying-out of
the substrates can be performed by using the end effector 85 with no problem.

[0006] However, the plurality of substrates 81 to 83 stored in the rack 84 are not
necessarily sequentially carried out of the rack 84 starting from the substrate 81 stored at
the front. ‘There is often a case where the substrate 82 stored between two substrates 81
and 83 is retrieved from the rack first. In this case, the end effector 85 needs to be

inserted between two substrates 81 and 82 (or substrates 82 and §3).



Summary of Invention Technical Problem [0005] The robot disclosed in Patent Literature | is
configured to insert the end effector into a substrate container of a rack 84, the substrate container
storing substrates, at the time of inserting or retrieving substrates 81 to 83 into or from the rack 84.
Meanwhile] g5185own in Figs. 29 and 30, the pluraligy of substrates 81 to 83 are, when stored in the
rack 84, arkaxpigethivam arrangement direction so that the substrates will not come into contact with
each other. Accordingly, in a case where the plurality of substrates 81 to 83 are sequentially carried
out of the rack 84 starting from the substrate 81 stored at the front, open space into which the end

effector 85 can be inserted is created in front of each of the substrates 81 to 83 tg be carried out.
Therefore. T CHEBCHD CHFEE0 TRt e SR AEIEEot B B R Dy B P e S effector
85 with no problem. [0006] However, the plurality of subsirates 81 to 83.stored in the rack 84 are not
necessarily Ca O R e Do he g e i e B B R ARG o

There is offen,a,caseMBRER INR SHOSIRIA Ao S1RMe PelWeR o SURSHISH 3] AR 8RdS retrieved

from the rack first. In this case, the end effector 85 needs to be inserted between two substrates 81

and 82 (or gihsicatest B2 and 8fbctdl R1WRMER0ILROTE MR AdGeRelaHE SREBKRG SPREPY
between adjacent substrates stored in the rack 84 is small for the purpose of densely storing the

substrates @t idargasihgod $tosableraembierod Sulb stratelsvieldtigentantive mstaddtion sireagfithe rack
84. On the other hand, the thickness of the end effector 85 is large in order for the end effector 85 to
have a fundiicretiraotding emektwnptéssupdderitdssstt theadihailseiawichityerrive sabgwidiave
strength. Therefore, when an attempt is made to insert the end effector 85 between two substrates 81

p . S

and 82 (or SLBStaetoB SRS ShandhiPertbeibs taitiol bermipirisd nerérbirthendhideffector 85
can be insg:gd lé}etwegg the two subs tets, thetre IS a ris% that the, end.effector 85 ﬁorr]e%:into contact
with, for exSSIECTHY S0158h A8 a8 ety Bt B e SRS aRE BB A dBAN SR 8 For this
reason, it '%ﬁ‘eecﬁgrsﬁg?otr%e%%‘t'g% gt a%srse%ﬁ%g%?mg%fﬁvfaﬁ%%ﬂ 93 SIrackingpenack 84,
which, however, results in"an increase in thé installation’area of the rack 84.

substrates become damaged. For this reason, it is necessary to significantly increase

spacing among the substrates stored in the rack 84, which, however, results in an increase

in the instailation area of the rack 84.

[00081 Such a problem occurs not only when the substrates 81 to 83 are carrted out of

the rack 84 but also when the substrates 81 to 83 are carried into the rack 84. That is,

there is no problem when the substrates 81 to 83 are carried into the rack 84 sequentially

in the arrangement direction; however, in a case where {wo substrates 81 and 83 are

carried into the rack 84 first and thereafter the substrate 82 is carried into the rack 84,

there occurs a problem that is similar to one occurring at the time of carrying substrates

out of the rack 84. In order to eliminate the problem, it is again necessary to

significantly increase spacing among the substrates 81 to 83 stored in the rack 84, which

results in.an increase in the instaliation area of the rack 84.

[0009] In view of the above, an bbject of the present invention is to provide a

plate-shaped member transfer facility which is capable of, even if plate-shaped members

are densely stored in a rack with narrow spacing among them, additionally carrying a

plate-shaped member into between two spaced apart plate-shaped members in the rack



[0008] Such a problem occurs not only when the substrates 81 to 83 are carried out of the rack 84 but
also when the substrates 81 to 83 are carried into the rack 84. That is, there is no problem when the
substratesl§lil,lt§>683 are carried into the rack 84 sequentially in the arrangement direction; however, in
a case wher t(w trates 81 and 83 are carried Into the rack 84 first and thereafter the substrate 82
is carried into the rack 84, there occurs a problem that is similar to one occurring at the time of carrying
substrates out of the rack 84. In order to eliminate the problem, it is again necessary to significantly
increase spacing among the substrates 81 to 83 stored in the rack 84, which results in an increase in
the installatidreangéngfdheatati 841{QA0Y de\ipyped thenghaveoarahigstpé HaRmReAt invention is to
provide a plate-shaped member transfer facility which is capable of, even if plate-shaped members are
densely s@ederifiapedckambrersarowgsddoi iy anvdng then, iadditiopallysndrefiog e platedshaped
member into between two spaced apart plate-shaped members in the rack 11P1964 K020 100070
and carryiﬁﬁ)%%t@f%@%‘é’ék %S%I@@ishaped member from among the plurality of plate-shaped
members arranged in the rack, without inserting an end effector into the substrate container of the
rack. Solution to Problem [0010] A plate-shaped member transfer facility according to the present
inventiond%cllgggs: @ iac%f:e%lfigured to store a plurality of plate-shaped members, which are

supported by a sﬁppor{%o as to be raised and extend in a conveying direction, such that the plurality

of late-shapes merphers siptacesastiare AaNgSCn AN AATdSment diseion crossing the

conveying direction, the rack being configured to al eac e plur 0 f)]fate-sﬂaped members

to be carrigdiintesangaericeh g ragkdnithe £RNuaYiRGdipeation throrgh,ap nserion grening; and a

plate-shaped member transfer mechanism configured to carry each plate-shaped member into or out

of the rackiipgihecddnyeyingpditactiont tseugdihainsantian pering:The Miaterliaradgmber transfer
mechanism includes: a flip rotation mechanism positioned in track-side space facing the insertion

opening ohthplvadiiitioé plpte otz meotienisiivindlidihg a dimoonfignged to suppanithadlate-shaped
member and be rotatable around a rotation axis parallel to the conveying direction, the flip rotation
mechanisti iR BEHAGE i errtarinmdiret s diseroeidycimwe tigpleddshipectmbmbig a
conveyancur%echa izm extending in the conveying direction and including a sender configured to

send, in tRECORVEYimgRiraars! Bemhsie lehs et Re i Atk W e rrekide the yenEaiBeotation
Conveyar e 0 DG e i B oigured to
o ST TR S B R e
direction through the insertion openingi The plate-shaped member transfer mechanism
includes: a flip rotation mechanisni positionéd m frack-side space facing the insertion
opening of the rack, the flip rotation mechanism including a flip configured to support
the plate-shaped member and be rotatable around a rotation axis parallel to the conveying
direction, the flip rotation mechanism being configured to rotate the flip to raise or lay
down the plate-shaped member; a conveyance mechanism extending in the conveying
direction and including a sender configured to send, in the conveying direction, the
plate-shaped member that has been raised by the flip rotation mechanism: and a moving
mechanism configured to move the flip rotation mechanism and the conveyvance
" mechanism in the arrangement direction.  The conveyance mechanism is configured to

transfer the plate-shaped member in the raised state between the track-side space in

which the flip rotation mechanism is positioned and the rack by means of the sender.



11P1965 KG20100070 [0011] According to the present invention, the plate-shaped member transfer
mechanism can raise the plate-shaped member supported by the flip, by rotating the flip by means of
the flip rotation mechanism. Further, by moving the flip rotation mechanism and the conveyance
mechanisrhtf®!8%iven position of the rack in the arr%ngement direction and moving the plate-shaped
member ikt th¥Ed State in the conveying direction by means of the sending mechanism, the
plate-shaped member transfer mechanism can carry the plate-shaped member in the track-side space
into the rack through the insertion opening, thereby storing the plate-shaped member in the rack.

Thus, the %@tﬁ?hﬁes&mﬁg&q&ggg@&&%@%ﬁﬁﬂiﬁ%g%@@%@%@;@pﬁgfmember from a

horizontal state, and insert -shaped member into the rack for storage. It should be noted that,
in the presgatHRYEMICRY thestany phesizanfalistaie elusigsopetanl iR Staiehwheraithetdatiepshaped
member is in a truly horizontal orientation but also a state where the plate-shaped member is slightly
inclined fram ihadsuby therizpntedaokientaiibmi0012fkuithe rhpeoovdiggite flip prtasent invention, the
plate-shaped member stored in the rack can be moved in the conveying direction and returned to the
track-side sysabenisin ol thg e fiparsmatioeinashaistearmd tescomvel/discedkéetibiism to the given
position of the rack and then driving the sender. Then, after the plate-shaped member returned to the

track-side %&%@H&@W@éﬁ%ﬁ%%ﬁ@ﬁ%‘%%ﬁ@&%@@éﬁ%ﬁﬁé&%F,afﬁ‘?éiﬁlféf@-’é’n’é’ﬁed member
can b cassed ke 11 ol ol Priaung Sonh s p P e rouh ot
e I e i S ag o e
according EQ&P&%@@?%@M?&%’A’&B&M@E%%?@WQO%E él%ﬁﬁﬁate—shaped member in the rack.

Thus, the plate-shaped member transfer mechanism can raise the plate-shaped member

from a horizontéi state, and insert the plate-shaped member into the rack for storage. It

should be noted that, in the present invention, the term “horizontal state” includes not

only a state where the plate-shaped member is in a truly horizontal orientation bu£ also a

state where the plate-shaped member is slightly inclined from the truly horizontal

orientation.

[0012] Further, according to the present invention, the plate-shaped member stored in

the rack can be moved in the conveying direction and returned to the track-side space, by

moving the flip rotation mechanism and the conveyance mechanism to the given position

of the rack and then driving the sender. Then, after the plate-shéped member returned

to the track-side space has moved onto the flip which serves as an end effector, the

plate-shaped member can be caused to be in the horizontal state by laying down the

plate-shaped member through rotation of the flip by means of the flip rotation

mechanism.  Thus, the plate-shaped member transfer mechanism can retrieve the

plate-shaped member stored in the rack in the raised state from the rack and then cause

the plate-shaped member to be in the horizontal state.

[0013] As described above, according to the present invention, the plate-shaped



K020 100070 member is moved and transferred in the conveying direction by means of the sender.
Therefore, it is not necessary to directly insert the conveyance mechanism or the flip into the rack at
the time of;¢ahrying the plate-shaped member into qf out of the rack. Accordingly, unlike conventional
art, even ifthe plaiprghaped members are densely stored with narrow spacing among them in the
arrangement direction in order to reduce the installation area of the facility, a risk that the end effector
comes into contact with a stored plate-shaped member to cause damage to the plate-shaped member
is eliminated in the following situations: a situation where a plate-shaped member is additionally
carried intorbetive enmweeg|atet stapttrateim bier soamdvangitliaticmowbgraeaptaté ibhapedemember at a
given position is carried out from among a plurality of arranged plate-shaped members. Therefore, the
plate-shapBREFRE & dh BRe ewHEdarits whld sirest ecriticsertr enpeimnispretife fipiaiorhe
above inve tioa(necglref rably includes; a track-side sending part serving as the sender; a track-side

conveyan e TEHEHEH e SO SAF AL AR SRRARFL B AN G §& QeheiinBedarkserving as the

sender; arlg ar §ide c}1 nveyanc .me?hanism dig&(l)se at the rac}:%%(%%ﬁ Acc rdirlgrto the above

k-
. CC(%F?C&H g HnliKe cognventiona art, VeI 1 GP %I%-S anc Qrs are gense .
configuration, the plate-shaped member can’be transferfed bétwee dck-side a ack-side

conveyanae,re kRl il PYIIANINGG ISR %}i%y%éﬁgnm@&mﬁmﬁgr&? {59akpldhe

rack-side conveyance mechanism-at a storage position ans of the moving mechanism and then

driving theieagk:aifRiandreacke sifersgNeiNg gkt at IRE IS AEIS RANBGESRENOIARYdGAnd insert the

conveyance mechanism into the rack, and accordingly, a time for sliding and inserting the conveyance
mechanisgdnia phedankeambentiintioaiadewhiohgnakas:ippessikledo redube: the lime fadgarrying
each plate-shaped member no or out of the rack. [0016] In the above invention, the track-side
conveyandeerhabhraimg s tantdothe satikisite YEPEI6FIKGAOERAOTOmber is additionally carried
| into between two plate-shaped members; and a situation where a plate-shaped member at
a given position is carried out from among a plurality of arranged plate-shaped members.
Therefore, the plate-shaped members can be carried into and out of the rack securely and
speedily.
[0014] The above invention preferably includes: a track-side sending part serving as the
sender; a track-side conveyance mechanism disposed in the track-side space; a rack-side
sending part serving as the sender; and a rack-side conveyance mechanism disposed at
the rack.
[0013] According to the above configuration, the plate-shaped member can be
transferred between the track-side and rack-side conveyance mechanisms, by moving the
track-side conveyance mechanism to the front of the rack-side conveyance mechanism at
a storage position by means of the moving mechani.sm and then driving the track-side
and rack-side sending parts. Therefore, it is not necessary to slide and insert the
conveyance mechanism into the rack, and accordingly, a time for sliding and inserting
the conveyance mechanism into the rack can be eliminated, which makes it possible to

reduce the time for carrying each plate-shaped member into or out of the rack.

[0016] In the above invention, the track-side conveyance mechanism and the rack-side



conveyance mechanism are preferably configured to transfer the plate-shaped member in the raised
state between the track-side sending part and the rack-side sending part. [0017] According to the
above configuration, the plate-shaped member can be transferred between the track-side conveyance
mechanisni@i&dhe rack-side conveyance mechanism. Therefore, the plate-shaped member can be
inserted inkKXiR@1rMEK Without sliding and inserting the track-side and rack-side conveyance
mechanisms into the rack. [0018] In the above invention, the moving mechanism preferably includes: a
track-side moving mechanism configured to move the track-side conveyance mechanism in the
arrangement direction; and a.rack-side moying mechani onfigured to_ move the racksside
conveyancceorrlﬁ”éa’3ﬁ%fh{aisﬂrlﬁeﬁ’nat"llllénallrar%{a Iéerggé%\%{g?gg&%lcﬁrfgs(}?éﬁ (S:clgbrr(tfllﬁ i%t?ﬁ\e{l%ec?vrg%%}ﬁ%ﬁlration, itis

not necessay 19, piOyIte e AR, conYRYA0RR MeShANIRTOF £RE A1aaRBqson Of the rack,

which realizes reduction in the number of components. Moreover, for example, the track-side

conveyanggdeshanisiaans: e faskwride £APYRNANCHD BRhaRIsp JaayRthBre¥acindependently of
each other to respective positions, and thereby the track-side conveyance mechanism and the

rack-side cengyastdmeehanismacarsiie operaiec &l thekespective differeht fositiongyanckthe
track-side conveyance mechanism and the rack-side conveyance mechanism can perform respective
different operaltionistin pataitefotn, this piatarsbarthd rampdndivm b aind adrd/ioot timesdaw leorduced.
[0020] In the above invention, the track-side moving mechanism is preferably configured to move the
track-side sdfivgeintsRBiHni skt it P ratkibATRRRKAMBRS BEtRBISMYNE afhsigement

direction. [0021] According to the above configuration, the flip rotation mechanism and the frack-side
conveyanddh h%@ﬁw%@’%%@&%@éﬁ%@%@%ﬁé}%@ﬁ@ﬁ%& SR S

mechanisms is not necessary, a?d an Cloperatin program for each 1 1P1968 KGZOlOO&?O mechanism
Igjl()VI-I’i rlne améal con{ ured (o, move the C -Sl%@ cgmreyance mechafisni 17 the
can be made sm%‘p e. Tn adaition, the humber of components of the‘moving mechanism can be

reduced, and{i MANUIRELIRO.COSE eanReueAcad: arcalinalcdffzeldn (s bovrinvention itis

preferred that the rack includes a plurality of support members; the plurality of support members are
arranged te,be shaced ana-oneashatherie the:seaveyingrdigstion, and are configured to support

the plate-shaped member at upper surfaces of the respective support members; the rack-side sending

part includg®19] According to the above configuration, it is not necessary to provide the rack-side
conveyance mechanism for each storage position of the rack, which realizes reduction in
the number of components. Moreover, for example, the track-side conveyance
mechanism and the rack-side conveyance mechanism may be moved independently of
each other to respective positions, and thereby the track-side conveyance mechanism and
the rack-side conveyance mechanism can be operated at the respective different positions,
and the track-side conveyance mechanism and the rack-side conveyance mechanism can
perform respective different operations in parallel.  In this manner, the carry-in time and
carry-out time can be reduced.
{00207 Inthe abgve invention, the track-side moving mechanism is preferably
configured to move the track-side conveyance mechanism and the flip rotation
mechanism together in the arrangement direction.
[0021] According to the above configuration, the flip rotation mechanism and the

track-side conveyance mechanism are moved together.  Therefore, positional alignment

between these mechanisms is not necessary, and an operating program for each



a rack-side driving member configured to send the plate-shaped member by moving the plate-shaped
member on a face of the rack-side sending part; and the rack-side conveyance mechanism is :
configuredlﬁ,%lq()and lower the rack-side sending payt between a rack-side conveyance position and a
rack-side ition, the rack-side conveyance position being a position at which the face of the
rack-side sending part is positioned higher than the upper surfaces of the support members, the
rack-side standby position being a position at which the face of the rack-side sending part is positioned
lower than the upper surfaces of the support members. [0023] According to the above configuration,
by lifting thecrhekisidesehdingqasinplthe fackddideconhweyanber pdsitimpotiea plateishapethmember
can be moved smoothly within the rack in the left-right direction without causing the plate-shaped
member te¢ohdaiititocedritacedrtidhendupp oremdasbeisgavditbanplatsdivagedormedibelycan be
transferred smoothly between the rack and the track-side space. Also, by lowering the rack-side
sending p&PtE thdt 4k Aasemyfaby posiidn ofke plafushisseakirssies plabuealdn tevapamss the
rack-side sen;#'?n part can be lowered onto the support members and stored in t?e rack such that the
iate-shaBTHEI oL AR RS TS BPATE TR G Sah R e PERIS VR FRS1 carage to

the plate-shape mber can be ressed during.the storing work. [0024] In.the above invention, it
is preferre%t%%aﬁrq\%%trca%%esﬁz'negsagh%%ﬁ(gnﬁﬁglrflié ue engi " %391?9%%) 3861281 8%6‘17'5%?38€§?51e11%d?}ving
member cmﬂgwpma%epgftaﬁep a%%@aa%@&ﬁwrgpayérzgc&bsiaéagsﬁamgﬁgrmﬁmﬁrsOn a face

of the track-side sending part, and the track-side conveyance mechanism is configured to lift and lower

the track-sidgecgendingrpanihatneen airck-&ile Gendeyaptadosiion Ao Bdrask-sidenstandby
position, the track-side conveyance position being a position at which the face of the track-side

sending pattiegegitiomechdica hegficthaf ibsuhdtaniialynihe same asdaletgbikt-cidbe face of the
rack-side sending part when the rack-side sending part is at the rack-side conveyance position, the
track-side SstayRIS poBitohab By epo Sitio Gt ottt éofaee e thekrsidr-stddisgrdindp plareds
positioned lower than the upper surfaces of the support members. [0025] According to the above
configuratfolt kI MENPAER RIaK ISR ARhE Pakt-fidnateuRieparitiehdbisit kidglate-shaped
member can be moved smoothly within the rack in.the left-right direction wjthout causing the
piate-onas S REBER B ST S BRALC R Y BB MRS A e At BHLod mermber

can be UapSIRILGLPMERIIeeB e Ak and e uadksRie shace- 0 iamAInS damace (o he

plate-shape r'can be suppr e storing work. Since the track-side sen%ling part

can be '0%%5%@5%g@%@&m&@%&tmc}bﬁﬂ@%%@%%QHJQ&Z?{E&QHQJ&;@‘I@CE@%%B% the

plate-shaped member in the middle of inserting the plate-shaped member into the rack and the

track-sidelsendingpait cpphewnavedddithesironi@hrchtdes.
[0023] According to the above configuration, by lifting the rack-side sending part to the
rack-side conveyance position, the plate-shaped member can be moved smoothly within
the rack in the left-right direction without causing the plate-shaped member to come into
contact with the support members, and the plate-shaped member can be transferred
smoothly between the rack and the track-side space.  Also, by lowering the rack-side
sending part to the rack-side standby position, the plate-shaped member placed on the
face of the rack-side sending part can be lowered onto the support members and stored in
the rack such that the plate-shaped member is away from the face of the rack-side
sending part. In this manner, damage to the plate-shaped member can be suppressed

during the storing work.

[0024] In the above invention, it is preferred that the track-side sending part includes a



storage position before the rack-side conveyance mechanism is moved to the next storage position. In
this manner, the time for carrying-out of the plate-shaped member can be reduced. [0026] It is
preferred that the above invention further includes a position detection sensor configured to detect
whether the Bregk-side sending part and the rack-sifle sending part are aligned in the conveying
direction, &1{a2the)6@sk-side sending part and the 11P19610 K020 100070 rack-side sending part are
configured to perform transfer of the plate-shaped member when the position detection sensor detects
that the track-side sending part and the rack-side sending part are aligned in the conveying direction.

e R S S ey R e e

member Csﬁggsﬁgﬁgg%%giber on a face of the track-side sending part, and the track-side-
conveyance mechanism is configured to lift and lower the track-side sending part
between a track-side conveyance position and a track-side standby position, the
track-side conveyance position being a position at which the face of the track-side
sending part is positioned at a height that is substantially the same as a height of the face
of the rack-side sending part when the rack-side sending part is at the rack-side
conveyance position, the track-side standby position being a position at which the face of
the track-side sending part is positioned lower than the upper surfaces of the support -
members;
[0025] According to the above configuration, by lifting the track-side sending part to
the conveyance position, the plate-shaped member can be moved smoothly within the
rack in the left-right direction without causing the plate-shaped member to come into
contact with the support members, and the plate-shaped member can be transferred
smoothly between the rack and the track-side space. In this manner, damage to the
plate-shaped member can be suppressed during the storing work.  Since the track-side
sending part can be lowered to the standby position, the track-side sending part can'be
removed from the plate-shaped member in the middle of inserting the plate-shaped
member into the rack and the track-side sending part can be moved to the front of a next
storage position before the rack-side conveyance mechanism is moved to the next storage
position. In this manner, the time for carryi'ng—out of the plate-shaped member can be
reduced.
[0026] It is preferred that the above invention further includes a position detection
sensor configured to detect whether the track-side sending part and the rack-side sending

part are aligned in the conveying direction, and the track-side sending part and the



[0028] In the above invention, the flip rotation mechanism is preferably configured to rotate _the flip to
lay down the plate-shaped member supported by the flip when the flip rotatipn meghanism is movgd by
the moving jpeghanism. [0029] According to the al? ve configuration, the flip rota_tlon mechanism is
moved with the, platershaped member laid down. In this manner, the amount of wind that occurs when
the plate-shaped member is moved can be reduced. The wind occurring when the plate-shaped
member is moved causes the plate-shaped members arranged and stored in the rack to flutter,
causing a risk that the plate-shaped members become damaged. Since the present invention is

capable ofstkppirissingditisepainarronn bgoudingpsuchilutesifey of the platessbpaed eassabers can be
suppressed and thereby damage to the plate-shaped members can be prevented. [0030] In the above

invention, Tti§TpHesatveid thadeirs tinm irslericds teputbaiyhoftratibisials shediogl rottersd dred is configured to
support a reagr surface of the plate-shaped member by means of the plurality of spherical rollers. [0031]

According 85 $HeSs5UE REMLRERiIBHEtE Bldhe SAapsHTESBEi 98 supported by the rollable spherical

rollers. Th e, when,the plate-shaped member is moved by the sending mechanism, the
plate-sha egﬁr?jerrfbcecro %igi)ﬁt%%ﬁ%?n@{jerﬁ%%é%%%]@b%ﬂﬁl%ﬁganég%gg RIBteaHRRr N in such a
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damage to the plate-shaped member can be prevented.
[0028] In the above invention, the flip rotation mechanism is preferably configured to
rotate the flip to lay down the plate-shaped member supported by the flip when the flip
rotation mechanism is moved by the.moving mechanism.
[0029] According to the above configuration, the flip rotation mechanism is moved with
the plate-shaped member laid down. In this manner, the amount of wind that occurs
when the piate—shaped member is moved can be reduced. The wind occurring when the
plate-shaped member is moved causes the plate-shaped members arranged and stored in
the rack to flutter, causing a risk that the plate-shaped members become damaged.
Since the present invention is cépa’ble of suppressing the wind from occurring, such
fluttering of the plate-shaped merhbers can be suppressed and thereby damage to the
plate-shaped members can be prevented.
[0030] In the above invention, it is preferred that the flip includes a plurality of roliable
spherical rollers, and is configured to support a rear surface of the plate-shaped member
by means of the plurality of spherical rollers.
[0031] According to the above configuration, the plate-shaped member is supported by
the rollable spherical 1‘01151”3. Therefore, when the plate-shaped member is moved by
the sending mechanism, the plate-shaped member may be slidingly moved while being

leaned against the flip, and even in such a manner, the plate-shaped member can be

moved smoothly. Therefore, when the plate-shaped member is transferred between the



rack and the flip, the plate-shaped member can be slidingly moved along the flip and the flip prevents
the plate-shaped member from falling over. [0032] The above object, other objects, features, and
advantages of the present invention will be made clear by the following detailed description of
preferred edbdfiments with reference to the accorhpanying drawings. Advantageous Effects of
Invention [B6B8}1ARLHYding to the present invention, even if plate-shaped members are densely stored
in a rack with narrow spacing among them, a plate-shaped member can be additionally carried into
between two spaced apart plate-shaped members in the rack, and also, any plate-shaped member

among the. pluralie! Blaer ARl mePRIS AR eRA I INEACAAL PRIGAIIAL A1 ldhggack

without inserting an end eftector into the substrate container of the rack. Brief Description of Drawings

[0034] [Figg{H Ilﬁig,e]a@tﬁaoﬁgéziﬁwpﬂaqwm@pMr@dl;gﬁqu@rfacility according to an embodiment of
the present invention. [Fig. 2] Fig. 2 is a perspective view showing in an enlarged manner a track
robot and [80R3 jinatideBdn:tby) stockeiefashiiy ishfaammies Figd hdvantdgdg 0B} iigeSsima perspective view
showing a state where the plurality of racks included in the stocker facility shown in Fig. 2 are partially
removed. invention will be made clear by the following detailed description of preferred

embodiments with reference to the accompanying drawings.

Advantageous Effects of Invention

[0033] According to the present invention, even if plate-shaped members are densely
stored in a rack with narrow spacing among them, a plate-shaped member can be
additionaily carried into between two spaced apart plate-shaped members in the rack, and
also, any plate-shaped member among the plurality of plate-shaped members arranged in
the rack can be carried out of the rack, without inserting an end effector into the substrate

container of the rack.

Brief Description of Drawings
[0034] [Fig. 1] Fig. 1 is a plan view showing an overall stocker facility according to an
embodiment of the present invention.

[Fig. 2] Fig. 2 is a perspective view showing in an enlarged manner a track robot
and racks included in the stocker facility shown in Fig. 1. |

[Fig. 3] Fig. 3 is a perspective view showing a state where the plurality of racks
included in the stecker facility shown in Fig. 2 are partially removed. |

[Fig. 4] Fig. 4 is a front view of the stocker facility shown in Fig. 3.

[Fig. 5] Fig. 5 is a block diagram showing a control system configuration of the
stocker facility shown in Fig. 1.

[Fig. 6] Fig. 6 is a perspective view showing in an enlarged manner the track



[Fig. 4] Fig. 4 is a front view of the stocker facility shown in Fig. 3 [Fig. 5] Fig. 5 is a block diagram
showing a control system configuration of the stocker facility shown in Fig. I. [Fig. 6] Fig. 6 is a
perspectivg pigyg showing in an enlarged manner the track 11P19612 K020 100070 robot of the
stocker fagility shawagn Fig. 3. [Fig. 7] Fig. 7 is an enlarged perspective view of the track robot of
the stocker facility shown in Fig. 3, which is seen from the rear side.
robot of the stocker facility shown in Fig. 3.
[Fig. 7] Fig. 7 is an enlarged perspective view of the track robot of the stocker
facility shown in Fig. 3, which is seen from the rear side.
[Figs. 8A and 8B} Figs. 8A and 8B are right side views each showing part of a
rack of the stocker facility in an enlarged manner; Fig. 8A is a right side view showing
an upper portion of the rack in an enlarged manner; and Fig. 8B is a right side view
showing a lower portion of the rack in an enlarged manner.
[Fig. 9] Fig. 9 is a perspective view showing in an enlarged manner a rack robot
of the stocker facility shown in Fig. 3.
[Fig. 10] Fig. 10 is an enlarged plan view of the rack robot shown in Fig. 9,
which is seen from abov.e. o ‘. o
[Figs. I1A and 11B]} Figs. 11A and [1B are rear perspective views showing
sensors interacting between the rack robot and a stocker; Fig. 11A shows a state where 5
rack-side conveyance mechanism and a conveyance mechanism are not aligned in an
arrangement direction; and Fig. 11B shows a state where the rack-side conveyance
.I.ﬁechanism and the convéyance mechanism are aligned in the arrangement direction.
[Fig. 12] Fig. 12 is an operation sequence diagram showing control steps that are
performed at the time of carrying-in and carrying-out of glass plates.
[Fig. [3] Fig. 13 1s a perspective view showing in an enlarged manner a state
where a ﬁip has been raised from the state shown in Fig. 1.
[Fig. 14] Fig. 14 is a perspective view showing in an enlarged manner a state
where the stocker has been moved to the front of a storage position of a rack from the
state shown in Fig, 12.
{Fig. 15] Fig. 15 1s a perspective view showing in an enfarged manner a state

where the rack robot has been moved to the storage position-of the rack from the state



[Figs. 8A and 8B] Figs. 8A and 8B are right side views each showing part of a rack of the stocker
facility in an enlarged manner; Fig. 8A is a right side view showing an upper portion of the rack in an
enlarged manner; and Fig. 8B is a right side view showing a lower portion of the rack in an enlarged
manner. 11PfBw. 9] Fig. 9 is a perspective view showing in an enlarged manner a rack robot of the
stocker fagdiyzshovarron Fig. 3. [Fig. 10] Fig. 10 is an enlarged plan view of the rack robot shown
in Fig. 9, which is seen from above. [Figs. 11A and 11B] Figs. 11A and 11B are rear perspective
views showing sensors interacting between the rack robot and a stocker; Fig. 11A shows a state
where a rack-side conveyance mechanism and a conveyance mechanism are not aligned in an
arrangemeWPHﬁ’e]&iB’r%éﬁd Fig. 11B shows a state where the rack-side conveyance mechanism and
the conveyance mechagisyiare aligned in e Atangement ATROION, oy lFig 2l Figd2 Is an
operation sequen dciagr m%howmg%on?ro steps that are p‘ér%rme atthe time of carrying-in and

carying-oyl g ORRSIRESbot has bt 1% 13aNRiERgRRH IR BINARGDIATERM manner
a state where a flip has been raised from the state shown inFig. 1. [Fig. 14] Fig. 14 is a

perspectivgsgiew showing in an enlarged manner a state where the stocker has been moved to the
front of a storage position of a rack front the state shown in Fig. 12. [Fig. 15] Fig. 15is a
perspective view sfrawing liFan enlatgesspenier a stathostiape the radkrgsbohhascbeemtaoved to the
storage position of the rack from the state

where the flip has been raised from the state shown in Fig. 16 to become substantially

vertical.

[Fig. 18] Fig. 18 is a right side view showing in an enlarged manner the stocker
facility in the state shown in Fig. 17, which is seen from the right side.

[Fig. 19] Fig. 19 is a right side view showing a state where a support has been
lowered from the state shown in Fig. 18.

[Fig. 20] Fig. 20 is a perspective view showing in an enlarged manner a state-
where a glass plate has been slidingly moved from the state shown in Fig. 19 and thereby
partially transferred onto the rack robot.

[Fig. 21] Fig. 21 is a perspective view showing in an enlarged manner a state
where the glass piaté has been moved to the storage position of the rack from the state
shown in Fig. 20.

[Fig. 22] Fig. 22 is a perspective view showing in an enlarged manner a state
where the glass plate has been lowered from the state shown in Fig. 21 and thereby
stored in the rack.

[Fig. 23] Fig. 23 is an enlarged perspective view showing part of a stocker
facility according to Embodiment 2.

[Fig. 24] Fig. 24 is an operation sequence diagram showing control steps that are

performed by the stocker facility shown in Fig. 23 at the time of carrying-in and

carrying-out of glass plates.



11P19613 KG20100070 shown in Fig. 14. [Fig. 16] Fig. 16 is a perspective view showing in an
enlarged manner a state where the rack robot has been lifted to a conveyance position from the state
shown in Fig. 15. [Fig. 17] Fig. 17 is a perspective view showing in an enlarged manner a state
where the *% been raised from the state showh4n Fig. 16 to become substantially vertical.

[Fig. 18] FF@. @@k@oé)?%ht side view showing in an enlarged manner the stocker facility in the state
shown in Fig. 17, which is seen from the right side. [Fig. 19] Fig. 19 is a right side view showing a
state where a support has been lowered from the state shown in Fig. 18.

[Fig. 25] Fig. 25 is a block diagram showing a control system configuration of a
stocker facility according to Embodiment 3.

[Fig. 26] Fig. 26 is an enlarged perspective view showing part of the stocker
facility shown in Fig. 25.

[Fig. 27] Fig. 27 is an enlarged perspective view showing part of a stocker
facility according to Embodiment 4.

[Fig. 28] Fig. 28 is a block diagram showing a control system configuration of
the stocker facility shown in Fig. 27.

[Fig. 29] Fig. 29 is a front view of a rack capable of storing a plurality of
substrates. 7

[Fig. 30] Fig. 30 is a plan view of the rack shown in Fig. 29 and an end effector,

which are seen from above,

Description of Embodiments

[0035] Hereinafter, a stocker facility 1, which is a plate-shaped member transfer facility
according to one embodiment of the present invention, is described with reference to the
above drawings. It should be noted that direcfions mentioned in the embodiment, such
as up-down, left-right, and front-rear directions, are used for the sake of convenience of
the description, but do not suggest that the arrangement, orientation, and the like of the
components of the stocker facility [ are limited to such directions. The stocker facility
1 described below is merely one embodiment of the present invention. The present "
invention is not limited to embodiments below, and additions, deletions, and
modifications can be made to the embodiments without departing from the spirit of the
present invention.

[0036] [Stocker facility]



[Fig. 20] Fig. 20 is a perspective view showing in an enlarged manner a state where a glass plate has
been slidingly moved from the state shown in Fig. 19 and thereby partially transferred onto the rack
robot. [Fig. 21] Fig. 21 is a perspective view showing in an enlarged manner a state where the
glass platelhB$%een moved to the storage positiontdf the rack from the state shown in Fig. 20.

[Fig. 22] Fi§(22 i8GDperspective view showing in an enlarged manner a state where the glass plate
has been lowered from the state shown in Fig. 21 and thereby stored in the rack. [Fig. 23] Fig. 23
Is an enlarged perspective view showing part of a stocker facility according to Embodiment 2.
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K020 100Q7f; .1, plate-shaped members 2 are conveyed from one processing apparatus to another
processing apparatus, and is used for temporarily storing the conveyed plate-shaped
members 2. The plate-shaped member 2 is, for example, a large-sized glass plate to be
used for a solar panel or a liquid crystal panel. In the description below, the
plate-shaped member 2 is referred to as a glass plate 2. However, the plate-shaped
member 2 is not limited to a large-sized glass plate, but may be a steel plate or resin plate,
that is, the plate-shaped member 2 may be any plate-shaped member. In the present
embodiment, the stocker facility 1 is provided at a wheel conveyor 3 configured to
convey glass plates 2 from one processing apparatus to another processing apparatus.
[0037] The wheel conveyor 3 includes a pair of beams 4 extending along the
conveyance path. The pair of beams 4 are provided with a plurality of wheel shafts 5.
The wheel shafts 5 span between the pair of beams 4 in a rotatable manner, such that the
wheel shafts 5 extend perpendicularly to the pair of beams 4. A driving unit which is
not shown drives the wheel shafts 5 to rotate. ‘When the wheel shafts 5 are driven to
rotate, glass plates 2 placed on the wheel shafts 5 move in one direction (in the present
embodiment, to the right), accordingly.
[0038] The wheel conveyor 3 further includes stoppers 6. The stoppers 6 are provided
between two adjacent wheel shafts 5a and 5b.  The stoppers-6-are configured to protrude
and withdraw in the up-down direction. When the stoppers 6 are caused to protrude, a
glass plate 2 moving on the wheel conveyor 3 is stopped at a stop position, and when the
stoppers 6 are caused to withdraw, the glass plate 2 is allowed to move from the stop
position to the downstream side (i.e., to the right). The stocker facility 1 is configured
to temporarily stock the glass plate 2 stopped by the stoppers 6, and to return the stockedl

class plate 2 onto the wheel conveyor 3 to transfer the gléss plate 2 to the other



[Fig. 25] Fig. 25 is a block diagram showing a control system configuration of a stocker facility
according to Embodiment 3. [Fig. 26] Fig. 26 is an enlarged perspective view showing part of the .
stocker fa H; own in Fig. 25. [Fig. 27] Fig.,27 is an enlarged perspective view showing part of
a stocker "}Mmding to Embodiment 4. 1[ ig. 28] Fig. 28 is a block diagram showing a
control system conftiguration of the stocker facility shown in Fig. 27. [Fig. 29] Fig. 29 is a front
view of a rack capable of storing a plurality of substrates. [Fig. 30] Fig. 30 is a plan view of the
rack shown in Fig. 29 and an end effector, which are seen from above. Description of Embodiments
[0035] Hepedraftenza stackias facHityclnadteich pecpiatesstianedtine mbbe trangtar fadility Aécording to
one embodiment of the present invention, is described with reference to the above drawings. It should
be noted thatdiredtions mentioned in the embodiment, such as up-down, left-right, and front-rear
directions, are used for the sake of convenience of the description, but do not suggest that the
arrangem ?%ieﬁ?&ﬁ%‘ﬁ%&%e like of the components of the stocker facility 1 are limited to such

The present inverss HE b VAlked 18 EIAbGAREHE BaIGH iie ATbIRATS: HeR BT e iodihcations
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multiple racks 32 are arranged at the left side and the right side, respectively, with the
track robot 10 provided between the lines of multiple racks 32.  The track robot 10
includes a sliding apparatus 11 as shown in Fig. 2 to Fig. 4. The sliding apparatus 11,
which serves as a track-side moving mechanism, includes a guide rail 12 and a track-side
slide actuator 13 (see Fig. 5). The guide rail 12 is fixed to, for example, the floor of the
installation location. One end of the guide rail 12 is positioned near the wheel conveyor
3, and from that position, the guide rail 12 extends in the front-rear direction between the
lines of multiple racks 32. A track-side running base 14 is slidably attached onto the
guide rail 12. The guide rail 12 accommodates the track-side slide actuator 13 therein.
For example, the track-side slide actuator 13 includes a ball screw mechanism and a
servomotor, and is configured to cause the track-side running base 14 to slide in the
front-rear direction along the guide rail 1.2 (see arrow A in Fig. 6).
[0040} The track-side running base 14 is formed to.be roughly in a trapezoidal shape.
As shown in Fig. 7, a hinge 15 is provided at an upper rear portion of the track-side
running base 14, and a flip rotation mechanism 16 is further provided via the hinge 15.
The flip rotation mechanism 16 includes a flip 17 and a flip actuator 18 (see Fig. 5).
The flip 17 serves as a so-called hand or end effector, and is attached to the hinge 15.
The flip 17 is formed to be roughly in a three-pronged shape, and is configured to
support a glass plate 2 placed thereon. The flip 17 thus configured is rotatable via the

hinge 15 around a rotation axis L1 extending in the left-right direction.



[0036] [Stocker facility] 11P19615 K020 100070 As shown in Fig. 1, the stocker facility 1 is
provided along a conveyance path on which plate-shaped members 2 are conveyed from one
processing apparatus to another processing apparatus, and is used for temporarily storing the
conveyed pl&t&haped members 2. The plate-shapéd member 2 is, for example, a large-sized glass
plate to bekisdd f6a0solar panel or a liquid crystal panel. In the description below, the plate-shaped
member 2 is referred to as a glass plate 2. However, the plate-shaped member 2 is not limited to a
large-sized glass plate, but may be a steel plate or resin plate, that is, the plate-shaped member 2 may

be any p'@@gg??p@ﬂm@?@%é nhgiREesERY aMbadiment~he sHechsy feqilitgliip proyided at a wheel

conveyor nfigured to convey glass plates 2 from one processing apparatus to another processing

apparatusc{QQ3,{} The mheeteanyexas 3 ncludas e Rail of beamstextandingtalong the conveyance

path. The pair of beams 4 are provided with a plurality of wheel shafts 5. The wheel shafts 5 span
between theopair wEheamsniaitialrdtatable ianhés, couchythat thelwhaetishafisnfaextentithe
perpendicularly to the pair of beams 4. A driving unit which is not shown drives the wheel shafts 5 to
rotate. Wheip thHzonvhbelshafisGtareduivenlibedtinacglasy plateswesmadgorrttiel wheelasieafts 5 move
in one direction (in the present embodiment, to the right), accordingly. [0038] The wheel conveyor 3
further inc@%ﬁ@ﬁﬁh@’é?q‘ﬁé@mpé@@%Wﬁ%ﬁd’é@’ﬁéﬁ?@eWﬁ\ﬁ)‘%&jﬁ&ﬁﬂ\ﬂ%‘ﬂ shafts 5a and
5b. The stoppers 6 are configured to pyotryde and withdraw.in the up-down direction. When the
stoppers 6°ArECHISEPRIFGFARR, gl sﬁﬁMiﬁ%Bﬂﬂ&%Wﬁéﬁﬁlﬁé@ﬁg)ﬁ\%%?%‘i%%’tq&ed ata

‘stop position .agtd vgrgep]r theIgtlcx)lplgler566a][zil(.gleac%us%di tonit raw, the glass plate 2 is allowed to move
from the stoy 1ﬁosgtqlonatoqt e downstream si e\ﬁ.e.,[%of e right). The stocker facility 1 is configured to

temporarilysock e giasslale.?,3'aeRsd Py NS SIRRPS . @mtpigegwaﬂumm&%w%s plate 2

onto the wheel conveyor 3 to transfer the glass plate 2 to the other 11P19616
Fig. 6 and Fig. 7. The flip 17 includes a base 19 and three support plates 20. The base

19 includes an L-shaped plate 19a and a pair of attachment plates 19b.  The L-shaped
plate 19a extend-s. in the left-right direction. Two plates forming the I.-shaped plate 19a
are arranged so as to be perpendicular to each other, such that a cross section obtained
when the two plates are cut in a direction perpendicular to the left-right direction
becomes an L-shaped cross section.  The pair of attachment plates 19b are attached to
the left and right ends of the L-shaped plate 19a, respectively. The attachment plates
19b are arranged in a raised state between the two plates. A hinge shaft 15a is attached
between the two plates so aé to connect the attachment plates 19b. The hinge shaft 15a
forms part of the hinge 15, and is attached to the track-side running base 14 such that the
hinge shaft 15a is rotatable around the rotation axis LI. As shown in Figs. 6 and 7, the
three support plates 20 are attached to the front surface of the L-shaped plate 19a.

[0043] As shown in Figs. 6 and 7, the support plates 20 are strip-shaped plate members
extending from the L-shaped plate 19a obliquely backward and upward, and the lower
ends of the respective support plates 20 are fixed to the base 19.  The support plates 20
are configured such that the orientation of the support plates 20 can be changed between

an upright orientation and a horizontal orientation by rotating the base 19 around the



KG20100070 processing apparatus. Hereinafter, a specific configuration of the stocker facility 1 is '
described. [0039] <Track Robot> As shown in Fig. 1 to Fig. 7, the stocker facility 1 includes a
track robof 1§;agd racks 32. In the stocker facility ;cone line of multiple racks 32 and the other line of
multiple ragks)32qare@rranged at the left side and the right side, respectively, with the track robot 10
provided between the lines of multiple racks 32. The track robot 10 includes a sliding apparatus 11 as
shown in Fig. 2 to Fig. 4. The sliding apparatus 11, which serves as a track-side moving mechanism,
includes a guide rail 12 and a track-side slide actuator 13 (see Fig. 5). The guide rail 12 is fixed to, for
example, titafioorasithd instatheoptigbatorenGtiemribicohiproguitd sail A 2risssbeiticglédméar the wheel
conveyor 3, and from that position, the guide rail 12 extends in the front-rear direction between the

lines of mukpleadkesson stiadirehemeraibadentafipnsfibasipaeddlaldortrthengdie rail 12. The
guide rail 12P$éccom§nc]dqtes the track-side Iideﬁactuator 13 her?'rri}. Ec;r exa gple, the track-side slide
actuator 13RS A IRAIF SV HanisH ARt 8 B FS et %89’(%51 Hetdr&ause the
track-side running base 14 ide in the front-rear,diregtion.algng the guide rail, 12 (see arrow A in
Fio. 6. [00TO R B e T R

shown in Fig. 3 hingle s Rrovidded:al a0 HRBRLFRRr PaKien afihe frack:sideunnjng base 14, and

a flip rotation mechanism 16 is further provided via the hinge 15. The flip rotation mechanism 16

includes asfligrd 6 aneha NiR-actsaiarnbd (seeskid@ndiheviRd deaigmas,:aq-called haneior end
effector, and is attached to the hinge 15. The flip 17 is formed to be roughly in a three-pronged shape,

and is configiorenl fiocSupirorital glasstplate, 24placedpihe rdor. TheotipslFethuscadfiganedvisebtatable via
the hinge 15 around a rotation axis Li extending in the left-right direction. 11P19617 K020 100070
shafts 5a to become located at the stop poesition of the wheel conveyor 3.
[0044] A plurality of spherical rollers 21 (in the present embodiment, four spherical
rollers 21) are attached to an upper surface 20a of each support plate 20 (the upper
surface 20a corresponds to the front surface of the support plate 20 when the support
plate 20 is in the upright orientation). The plurality of spherical rollers 21 are attached
to each support plate 20 in a rollable manner, and arranged so as to be spaced apart from
each otherin a directioﬁ (the up-down direction in Fig. 6) in which the support plate 20
extends. The spherical rollers 21 partially protrude upward from the upper surface 20a
of each support plate 20, so that the spherical rollers 21 support, by point support, a glass
pi.ate 2 placed on the upper surface 20a. A support 22 is attached to the upper surfaces
20a of the respective support plates 20.  The support 22 is formed to be roughly in a
five-pronged sﬁape, and is disposed so as to be nearer to the proximal ends of the support
plates 20 than the spherical rollers 21. The support 22 is configured such that the distal
end portions (i.e., lower end portions) of the support 22 protrude forward so that the
protruding portions can receive and support the lower end of the glass plate 2. The
support 22 thus configured is provided with a lift cylinder 23.  The support 22 is

configured to be lifted and lowered in the up-down direction by means of the lift cylinder

23 (see arrow C of Fig. 6).



[0041] The track-side running base 14 is provided with the flip actuator 18. For example, the flip
actuator 18 is a servomotor, and is configured to rotate the flip 17 around the rotation axis LI. The flip
17 is configured such that the orientation of the flip 17 can be changed by means of the flip actuator 18
between a H@rigental orientation and an upright oridtation. In the horizontal orientation, the flip 17 is
laid down BaGRMBIODIbe horizontal, and in the upright orientation, the flip 17 is set substantially
upright (see arrow B in Fig. 6 and arrow B in Fig. 7). [0042] Hereinafter, a more detailed description of
the flip 17 is given with reference to Fig. 6 and Fig. 7. The flip 17 includes a base 19 and three support

plates 20. The base 19 includes an L-shaped plate 193 and a pair of attachmept plates 19h. The
iwadiortlikipu g bochet bkt el

aranged so. a3 to e perperdiculey to-each otbensughhal.a crassiseelian ebfaiadnen the two

plates are E:luf In‘a wecﬂo perpendicular to the ght direction becomes an L-shaped cross
section. The, pairot-aliachment platess1obrateAltached da,he el apsksigbtiendsat ihiedeghaped plate
19a, respectively. The attachment plates 19b are arranged in’a raised state between the two plates. A
hinge shaftlbavis-attached bepwran e waeidlaiasisoles-Hpaoanectithe aitaghymeptplaigsid ob. The
hinge shaft 1.5a forms part of the hinge 15, and is attached to the track-side running base 14 such that
the hinge shaft (Halis raidtalide asauevhthe batativph actisid tb. hs sleovty inf FedssBlaadd?, the three
support plates 20 are attached to the front surface of the L-shaped plate 19a. [0043] As shown in
Figs. 6 andightiedsuppbstiBlaten 0inetystrip- shapbity sl Atstasambel b @kiteridity o ther¢sdiaped
plate 19a obliquely backward and upward, and the lower ends of the respective support plates 20 are
fixed to thes BRSEITEENTHEXS BV BIARY DO éd Afig (R sl ieh is P BREMERINS the support

plates 20 can be changed between an upright orientation and a horizontal orientation by rotating the
base 19 arBafidl Wi%ﬁ%f%ooé% POAHBRC RO T R iauaﬁﬁélﬁﬁagﬁgé?%ﬁion, the support

plates 20 21, SELUBIIOTL S MR PN ATRAISN 200 105 ORZGNIR) eAlon, e suppor plates

!
20 extend i & SUDS horizontal manner. The three support plates 20 t configured are

arranged aj subsianiiallygqyakinterialsindhe-elt-Haht digetion dhednienalmapenehs support

plates 20 are designed in accordance with the intervals among the wheel shafts 5 of the wheel

conveyor 35 Agaerdinghrwben thessuppastilaias 2R aRcaugediods inthedliosizandal adentation,
each support plate 20 comes between adjacent wheel shafts 5a to become located at the stop position

of the wheelgtonvéypoplidi04aiha pludlineof sphiencafaotlerdeZis(ite thedpiesentdembodinsent, four
spherical rollers 21) are attached to an upper surface 20a of each support plate 20 (the upper surface
20a correspondsligitivg fipibsopiade of the support plate 20 when the support plate 20 is in the upright
orientationri. The plurality of sggerical rollers 21 are attached to each support plate 20 in a rollable

manner, anf4%and a8 SOI5s fPEeHbG IR B QALREHHER IS GREXESRPRRETH-tdiWrRirection
in Fig. 6) in which th t plate 20 extends..Th i llers 2 tial trud df
the upper SUHRTESOL TN oo o 20 S A e H T e A e o o
support, a glas ~s@l%t%o%‘9é?8§9e%s@§§4ppﬁrsﬁ8Uﬁf@e%%%ﬁtﬁh‘ﬂﬂ%rﬁg%@%@ﬁ%@f’&& upper

surfaces 20a of the respective support plates 20. The support 22 is formed to be roughly in a

five-prongeﬂtéf}a@%woi&@ms%da%ﬁs theRgarseodhe Rexmad grds efdhessanartielates 20
e

than the spherical rollers 21. The support 22 is configured such that the distal end portions (i.e., lower
end portions)iefdhe suRPOE vpietrudationvandisortadt ddepratascingspostitns eanirdeaive and

support the lower end of the glass plate 2.The
more pulleys.
[0047] The rollers 26 are each configured to be rotatable around a rotation axis
extending in the front-rear direction. A track-side roller actuator 27 is provided within
the track-side conveyance base 25 (see Fig. 5). For example, the track-side roller
actuator 27 includes a fransmission mechanism and a servomotor. The transmission

mechanism is configured as a timing belt, for example. The track-side roller actuator

27 is configured to rotate the plurality of rollers 26 in conjunction with each other in the



support 22 thus configured is provided with a lift cylinder 23. The support 22 is configured to be lifted
and lowered in the up-down direction by means of the lift cylinder 23 (see arrow C of Fig. 6). ‘
11P19619 K020 100070 [0045] A track-side conveyance mechanism 24 is attached to the upper front
side of the!fatk0side running base 14. The track-si%% conveyance mechanism 24 includes a track-side
conveyan&%?gg%?orhe track-side conveyance base 25 is a plate-shaped member which is long
from side to side in the left-right direction, and the left and right ends of the track-side conveyance

base 25 extend to the vicinity of left-side and right-side racks 32, respectively. A plurality of attachment

portions 2ga{indire:REgsent pnbadinentsitoakiaamanthedions2salare farned akthe upper portion

of the track-side conveyance base 25. The attachment portions 25a are arranged at substantially
equal interiraisdn. the leftrsigis diseaiibmeArncitcki dxteliding faatoe Upthionad ait ectiantistoamed
substantially at the center of each attachment portion 25a. A roller 26 serving as a track-side driving
member isratiachdédstn daghpefteftididerarid sigh ssidengarticisofthe titadhmenttpdridea@banthe
left-side and right-side portions being divided by the notch. [0046] The rollers 26 are attached to the
rear of thettaradisiac ednves dteas b fixmmtbesisdlest Hanheeans piethrdsuit grbadintent,
twelve rollers 26 are attached to the track-side conveyance base 25. It should be noted that the driving
member MSPBOLRETERFIY EdniRylif8dOas a belt. For example, pulleys may be provided instead of

the rollers d the.drivin e ay pe realized by stretching a belt ground the.two gr more
@ﬁﬁﬁp As';_osﬁ}eo%frbglarléggég}rf}/ Toh attg 1nC u[%{ffstgll Q’acq{ s, ?ro € L%% confi eg

pulleys. [0 he con(flgurea € fotatable around a rotation amsglé&tending in

the front 596 et an, & uaglde sl er agiyon 2 ds proyided iiin o vaglcaila gopeyance

base 25 (see Fig. 5). For exam e track-side réller actuator es a transmission mechanism
and a Sef\{%@%ho'[h%).tfa%@‘iﬁﬁi%éﬁ%h@ﬂmésa%ﬁﬂﬂrﬁ@&éf@ﬁﬁfﬂ@%&@'&f@ﬁ:@ﬁ%mme- The

track-side roller actuator 27 is configured to rotate the plurality of rollers 26 in conjunction with each

other in théevice 29 included in the stocker facility 1.  The track controller 28 is connected to the
track-side siide actuator 13, th¢ flip actuator 18, the lift cylinder 23, and the track-side
Eﬂ(ﬁ)ilnerﬁactuator 27 via signal wiring. The track controller 28 has a function of
controlling the operations of the actuators 1 3, 18,27, and the cylinder 23 by sending
signals to the actuators 13, 18, 27, and the cylinder 23 based on a program prestored in a
storage unit 29a of the control device 29 and commands inputtled via an input device 30.
[0049] <Rack and Rack Robot>

As shown in Fig. 3, a plurality of rack bases 31 are provided at both the left and

right sides of the track robot 10 having the above configuration. The rack bases 31 are
underframes as shown in Fig. 3, and are fixed to, for example, the floor of the installation
location.  Specifically, each rack base 31 is formed in a rectangular shape when seen in
plan view. Each rack base 31 has four legs 31a and two beam members 31b.  The four
legs 31a are arranged at four corners, respectively. Each beam member 31b is fixed to
the upper end of a corresponding pair of left and right legs 31a so as to span between the
legs 31a. The two beam members 31b thus fixed are arranged parallel to each other and

spaced apart from each other in the front-rear direction. A plurality of cross-girder

members 31c, which extend in the front-rear direction, span between the two beam



11P19620 KG20100070 same direction. The rollers 26 are foiiried such that a glass plate 2 can be
placed thereon. The rollers 26 and the track-side roller actuator 27 thus configured form a track-side
sending part. The track-side sending part can send the glass plate 2 placed on the rollers 26 to the left
or right by driming the rollers 26 by means of the tragk-side roller actuator 27 (see arrow D in Fig. 6).
[0048] As gty andEig. 5, the track robot 10 includes a track controller 28 configured to control the
operations of the actuators 13, 18, 27, and the cylinder 23 included in the track robot 10. The track
controller 28 is a control block forming part of a control device 29 included in the stocker facility 1. The
track controller 28 is connected to the track-side slide actuatar 13, the flip actuator 18, the lift cylinder

23, and th@ﬁ@@l@%iaél}(ﬂfé} ARt ﬁ’?ﬂﬁ&@@h%\ﬂhﬁﬁﬁ?sﬁh@w&ﬁ@@m%ﬂé#%8 has a function of
contoling e gperations of e actuators 43, 18, 22,and he el 23,y sencng signgls o he

actuators on a program prest in‘a storage unit 29a of the

control deviee, 29 A9 SUITAISNRIA g anH9Rdtdeviee APy 0049 sk Bacis Robor

As shown in fi?é& a rack bases 31 are pro at’both the left and right sides of the track

robot 10 hayingdhe aboye SQH@Q;HE%H%EPQ&?%‘? esdkssenndedianes as shew io fig. 3, and

are fixed to, for example, the floor of the installation location. Specifically, each rack base 31 is formed

in a rectangidlar shagenwhaeseen inplasidensikreh 3ack-basd dithasrtamrlegdiddaiandido beam
members 31b. The four legs 31a are arranged at four corners, respectively. Each beam member 31b
is fixed to the upperecn af aocorrgspoddngt dainotiett atidrightiedefi3daht disscterspamiBetween the
legs 31a. The two beam members 31b thus fixed are arranged parallel to each other and spaced apart
from each Sthenimthiefithtaednaktcabreaploralty arceesidndiar hrenperswicsiieasxtend in the

front-rear direction, span between the two beam 11P19621 ,
bottom girder 33a. The plurality of separators 34 are upward protruding members

which are arranged at substantially equal intervals in the front-rear direction. The
interval between two adjacent separators 34 is stightly wider than the thickness of a _giass
plate 2. | |

[0051] Similar to the bottom girders 33a, the top girders 33b extend in the front-rear
direction and are arranged so as to be spaced apart from each other in the left-right
direction. As showﬁ in Fig. 8A, a plurality of guide rollers 35 are attached to the lower
surface of each top girder 33b. The plurality of guide rollers 35 are arranged at
substantiaily equal intervals in the front-rear direction. The intervals among the guide
rollers 35 are substantially the same as the intervals among the separators 34. The
guide rollers 35 thus configured are each rotatable around a rotation axis L2 extending in
the up-down direction.

[0052] The rack 32 thus configured stores a glass plate 2 such that the glass plate 2
extends in the left-right direction, and such that the lower end of the glass plate 2 is
placed between two adjacent separators 34 and the upper end of the glass plate 2 is
placed between two adjacent guide rollers 35. In this manner, the lower end of the glass
plate 2 is supported by the separators 34 and the upper end of the glass plate 2 is

supported by the guide rollers 35, so that the glass plate 2 does not fall over, and thus the



K020100070 members 3 Ib, and a rack 32 is mounted on the cross-girder members 31c. [0050] As’
shown in Figs. 2 to 4, the rack 32 has a frame body 33 which is a hutch-like or cage-like parallelepiped
framewor l-yf 6frame body 33 has a plurality of bqttom girders 33a at the bottom and a plurality of top
girders 33 85 %(ﬁjemng Similar to the cross-girder members 31c, the bottom girders 33a extend in
the front-rear direction and are arranged so as to be spaced apart from each other in the left-right
direction. As shown in Fig. 8B, a plurality of separators 34 are provided at the upper surface of each
bottom girder 33a. The plurality of separators 34 are upward protruding members which are arranged

at substantially atedl intepcalsiin therfiontreandicastionatithe THervakloetwaendwoasdjaeant separators
34 is slightly wider than the thickness of a glass plate 2. [0051] Similar to the bottom girders 33a, the
top girders Bglosextbrek id théhfrontaearadirestiod dng dre draniged Solas tddesshaced@apdinfrom each
other in the left-right direction. As shown in Fig. 8A, a plurality of guide rollers 35 are attached to the
lower surfdterafieddiiteh §rtidicaapssiHatel i aleasgaiderdher§ 35 arerativested dtsubstantially
equal intervals in the front-rear direction. The intervals among the guide rollers 35 are substantially the
same as tABIRESFIEK dH55HGhe separators 34. The guide rollers 35 thus configured are each

tatabl tation axis L2 extending in the up-down direction, [0052] The rack 32 th
configured Slorbs NIBLSNECS SR TRAFHS QS ARG B SAATS T il EHLAGHCSeton. and such
that the lopes &hdh e dlRgs;platadis,Riaceg, %?%}Q’%?é%vt,"t’gé?%ﬂ%%'}ég%%]aiﬁ%’é&?é%na% ilt%:*he upper

end of the glass plate 2 is placed between two adjacent gul ers this manner, the lower end

of the glassplaie? dauppRriggkby e seppraters. 34 RRdithR YRRehENERIEgRssRRLE 2 is

supported by the guide rollers 35, so that the glass plate 2 does not fall over, and thus the 11P19622
separators 34 between which the lower end of the glass plate 2 is placed. The glass
plates 2 thus stored are such that each glass plate 2 is placed between two separators 34
and between two guide rollers 35, and thereby adjacent glass plates 2 are separated from
each other by the sepafators 34. and the guide rollers 35. | In this manner, the glass plates
2 can be closely arranged in the rack 32 without causing the glass plates 2 to come into
contact with each other.
f0054] It should be noted that the top girders 33b need not be fixed, and in addition, the
top girders 33b may be configured such that their height is adjustable. One example of
an adjustment mechanism configured to adjust the position of the top girders 33b is a
lifting/lowering mechanism such as a ball screw mechanism. Alternatively, the top
girders 33b may be configured such that they are manually adjustable without using a
lifting/lowering mechanism. If the top girders 33b are adjustably configured, then the
height of the top girders 33b can be adjusted in accordance with the height of the glass
piates 2 to be stored in the rack 32.  As a result, a wider variety of glass plates 2 can be
stored in the rack 32. It should be noted that, in the present embodiment, the top girders
33b of ail the racks 32 have the same height.

{0055] The rack 32 thus configured is mounted on each of the rack bases 31, so that the

racks 32 are arranged in the front-rear direction at both the left and right sides of the



K620 100070 glass plate 2 is stored in the rack 32 in a raised state. The rack 32 can store a plurality of
glass plates 2 in the same manner, and thus the plurality of glass plates 2 are stored in the rack 32
such that the glass plates 2 are arranged in the front-rear direction (i.e., arrangement direction). [0053]
The glass pl&tes 2 are stored such that each glass3late 2 is slightly inclined backward in the rack 32.
When seeR @Rplayiéw, two guide rollers 35 between which the upper end of the glass plate 2 is
placed are positioned slightly backward from two separators 34 between which the lower end of the
glass plate 2 is placed. The glass plates 2 thus stored are such that each glass plate 2 is placed

between two separators 34 and bet n two guide rollers 35, and thereby adjacent glass plates 2 are
separatedtﬁac%rgg% %Stheéﬁ H%C%ggaigfoarg g‘zﬁgﬂﬁ ﬁ?étagﬂgig ear%%3%.g mh#agsmaé}ﬁg%}?t e glass
plates 2 can be closely arranged in_t [ t. ' e into contact
with each% ﬁg?}.ef%%iﬁf\éﬁou d %ienglzf)?tté%?t@gfg% éé?%ég%%%%ﬂ%ggﬁg dg%o ?gg?iéeéc? ,lggngg in addition,

the top girders 33b may picosigued suebitbatiheltheightds adiuatable; Quenaxamplerof an

adjustment mechanism configured to adjust the position of the top girders 33b is a lifting/lowering

mechanisms46hasRbalserawmpehianisen. A e naitkelyb de topdgirdersaB 3k maskhadepnfigured
such that they are manually adjustable without using a lifting/lowering mechanism. If the top girders

33b are adjustablyneedfigheedathenitheliteight ofithedop girdefs@3bhcandeadjusteddgn 3trordance
with the height of the glass plates 2 to be stored in the rack 32. As a result, a wider variety of glass
plates 2 c4Atsé stdieddmipnrs sackife, themathd Béhabtedepidionsds hrekdhtdapbiimErtkthe top
girders 33b of all the racks 32 have the same height.élO_OSS] The rack 32 thus_configured is mounted
on each of thetraRisyaerated cadhpartkdraeRd SHCHB A AR R THIR O RROMT S4R AR BREEIO X both the

left and rlggttﬁggglgfsggg 01‘%&1%%%33&03%1% tog 937(:(31 32 that is positioned at the right side of the

track robot 10 is mounted on the rack base 31 such that the insertion opening 32a is
positioned at the left side of the rack 32.  In this manner, the track robot 10 is positioned
in track-side space between the two racks 32 so as to face the insertion openings 32a of
the respective racks 32.  Moreover, the racks 32 are fixed to the respective rack bases
31 such that, in each line of racks 32, the faces of the respective insertion openings 32a
are {lush with each other. Furthermore, the rack bases 31 are provided with rack robots
40.
[0057] <Rack Robot>

Fach rack robot 40 is as shown in Fig. 4 and Fig. 9. One rack robot 40 is
provided at the left side and the other rack robot 40 is provided at the right side, and each
rack robot 40 includes a rack-side moving mechanism 41. The rack-side moving
mechanism 41 includes a pair of guide rails 42 and 43. The pair of rails 42 and 43,
extending in the front-rear direction, span between the two beam members 31b of each
rack base 31. The pair of rails 42 and 43 are fixed to the lower surfaces of the beam
members 31b, and are positioned at the left and right ends of the bearn members 31b,
such that the rails 42 and 43 are spaced apart from each other. The pair of rails 42 and

43 can be extended by connecting the pair of rails 42 and 43 of one rack base 31 to the



track robot 10. Each rack 32 has an opening at its both left and right sides, and one of the openings
serves as an insertion opening 32a into which the glass plates 2 can be inserted. The racks 32 are
mounted on the respective rack bases 31, such that their insertion openings 32a are positioned at the
track roboggt%%@e i.e., at the track side). In other aﬁ)rds, the track robot 10 is positioned so as to face
the inserti éﬂmgg@%a. [0056] To be more specific, the rack 32 that is positioned at the left side of
the track robot 10 is mounted on the rack base 31 such that the insertion opening 32a is positioned at
the right side of the rack 32, and the rack 32 that is positioned at the right side of the track robot 10 is

mounted g fheraskpaseilsushitiaidhednsertion.apening3aminRasitivnedating sl side of the

rack 32. In this manner, the track robot 10 is positioned in track-side space between the two racks 32

so as to fate the skt Gpeningsd3da gifihe respestivearpika 2. dMeiepvatethel racksi32 are fixed to
the respective rack bases 31 such that, in each line of racks 32, the faces of the respective insertion
openings 3Xaparesfidshilyitl? eadh dikthdrpintheitpartraticrack basesm3i paer prdvidedmdtivrack robots
40. [0057] <Rack Robot>  Each rack robot 40 is as shown in Fig. 4 and Fig. 9. One rack robot 40 is
provided 46kt sirb tnwhivd striendaekhe Boruoder shiscidien shroughghe sidealitydBertk rack robot

40 includes a (aé:k-side m vinfg mechanism 41. The rack-side moving mechanism 41 includes a pair of
quide railSTAE A 43 FHERGHITGFPAIE 2R A BXSAEIG FTeIR ShURSAF GHELI0BY Spartbetwioen

the two beam members 3 Ib of each rack base_31. The pair of rajls %an 43 are fixed to the tower
0 %? ﬁl f% 8 g#:%% ?R\#l

surfaces oafnt%e eam Fﬁesl% Jers 57 andars %oslﬁ%aﬁé]a ARGkl f2nds of the beam

v RSN A e T s
K020 100@y8e long from side to side in the left-right direction. Slide blocks 48 and 49 are
provided at the left and right ends of the running base body 47, respectively. The pair
of slide biocks 48 and 49 are attached to the pair of linear motion guides 44 and 43,
respectively, such that the pair of slide blocks 48 and 49 are slidable in the front-rear
direction. By means of the pair of slide blocks 48 and 49, the running base body 47 can
slide in the front-rear direction (sec arrow E in Fig. 9) between the front and rear ends of
the plurality of rack bases 31 which are arranged in a line. It should be noted that the
| left and right ends of the running base body 47 are formed so as not to come into contact
with the rack bases 31 when sliding in the front-rear direction.
[0059] The rack-side moving mechanism 41 includes a rack-side slide actuator 50 (see
Fig. 5) configured to cause the pair of slide blocks 48 and 49 to slide. The rack-side
slide actuator 50 includes a rack-and-pinion mechanism and a servomotor, for example.
A rack gear (not shown) is provided at the one linear motion guide 44, and a pinion gear
{not shown) is provided at the one slide block 48 which corresponds to the one liner
motion guide 44.  The servomotor is provided within the one slide block 48, and is
configured to rotate the pinion gear. When the pinion gear is rotated by means of the

servomotor, the pinion gear rolls on the rack gear in the front-rear direction, and

accordingly, the slide blocks 48 and 49 slidingly move forward or backward on the linear



pairs of rails 42 and 43 of the adjacent rack bases 31 positioned at the front and rear of the one rack
base 31. Accordingly, by arranging a plurality of rack bases 31 in a line, the pairs of rails 42 and 43 of
the plurality of rack bases 31 form a pair of linear motion guides 44 and 45 which extend in the
front-rear diretfion through the plurality of rack basgs 31. A rack-side running base 46 is attached to
the pair of ixan oditfon guides 44 and 45 so as to span between the pair of linear motion guides 44
and 45. [0058] The rack-side running base 46 includes a running base body 47 which is foiined to be
long from side to side in the left-right direction. Slide blocks 48 and 49 are provided at the left and right
ends of the rupning base body 47, regpectively, The pair of slide blocks 48 and 49 are.attached to the
pair of Iine’é‘roﬁ%]ti%%l%?ﬁélé)saﬁg g%d j@p elgpggt/ﬂféw,l l?(l: Watthe %%iglgf%ﬁ%és 8&3%5%%%%9 are
slidable in the fropnt-rear direction. By, X -pair qf sli < ryaning base
body 47 ce%r% gﬁ&?%%é%&ﬁtﬁ‘e%r%%@ﬁ ?s%gtlhagrir%?vﬁé%h F?&%?g%?@%%eﬁﬂtﬁlﬁoﬁr%%#g] rear ends of
the plurality of ragk aases.3 Lichare @ ranasitimadinesishowdhanoted thatshssteft and right
ends of the running base body 47 are formed so as not to come into contact with the rack bases 31
when slidingdaHkeifregtgear direction. [0059] The rack-side moving mechanism 41 includes a
rack-side slide actuator 50 (see Fig. 5) configured to cause the pair of slide blocks 48 and 49 to slide.
The rack-ditessljdeThcttaatoride indvees eerackiandspiribmaledbanisar andi fisefronoteg rfds example.
A rack gear (not shown) is provided at the one linear motion guide 44, and a pinion gear (not shown) is
provided af2adad.slidébiwik g ifhisAcverauporitisidané dhafndremonds giirsliag mikeservomotor

is provided within the one slide block 48, and is configured to rotate the pinion ee}i{é.( When the pinion
gear is rotAREBYNIERE BT HRASEABINGERI ﬁ?él}fﬁr}l?’é%aﬁééfﬁ%ﬁlgr@ﬁ ﬂfé%&a&égﬁi) Hefont-rear

direction, and accordingly, the slide blocks 48 and 49 slidingly move ard or backward. on the linear
11P19625 &%ﬁdﬁrﬁ’f%ﬁ&?’oﬁﬁﬁﬁ%‘ H}félr% 1@%%%‘}%}%%?%%‘% Elév LEVBMO oa#,’?ﬁ[grroa‘?k-side
running base.A8Gen PAAUSER [eSldedh the Iaksar dregliandiie Resairesunning base 46,

which slides in the above manner, in es a rack-side conveyance mechanism 51 attached thereto.

[0060] Theiack-side-Ra0vayance.Meshanisacal dncludasaali-aliftingleweingRilsR2and 53. The
pair of lifting/lowering rails 52 and 53 are linear rails extending in the up-down direction, and are

provided afribegaft anditigbtiends @ithermainchadiof dhecbasecAfhseespachinelidslict that the
lifting/lowering rails 52 and 53 are spaced apart from each other. Slider blocks, which are not shown,
are attachetlder thieqiair of lifting/lowering rails 52 and 53, respectively, such that the slider blocks are
slidable in the up-down direction. Further, a rack-side conveyance base 54 is provided via the slider
blocks. [0061] The rack-side conveyance base 54 is a plate-shaped member which is long from

side to side in the left-right direction. The aforementioned slider blocks are fixed to the

left and right ends of the rack-side conveyance base 54, respectively. When seen in

plan view, the rack-side conveyance base 54 is positioned between the pair of linear

motion guides 44 and 45. The rack-side conveyance base 54 slides in the front-rear

direction together with the rack-side running base 46. A plurality of attachment

portions 54a are provided at the upper portion of the rack-side conveyance base 54.

When seen in plan view, the attachment portions 54a are positioned so as not to overlap

the cross-girders 31c of the rack base 31. The rack-side conveyance base 54 is

configured such that, when the rack-side conveyance base 54 is lifted, each attachment

portion 51a protrudes upward between cross-girders 31c, or protrudes upward at the side

(teft or right side) of its adjacent cross-girder 31c. Rollers 55 each serving as a driving

member are attached to the attachment portions 54a.



[0061] The rack-side conveyance base 54 is a plate-shaped member which is long from side to side in
the left-right direction. The aforementioned slider blocks are fixed to the left and right ends of the ,
rack-side ance base 54, respectively. When_seen in plan view, the rack-side conveyance base
54 is posi@ﬁ{%ﬁ en the pair of linear motion guides 44 and 45. The rack-side conveyance base
54 slides i #r?% -rear direction together with the rack-side running base 46. A plurality of
attachment portions 54a are provided at the upper portion of the rack-side conveyance base 54. When
seen in plan view, the attachment portions 54a are positioned so as not to overlap the cross-girders
31c of the rmichageSiolTdre FackeSicatRAVE AP GEPATERA ISICONTitBrLsHERthate When £ rack-side
conveyance base 54 is lifted, each attachment portion 51a protrudes upward between cross-girders 3
Ic, or protridesppwdrdainthe sldelieftornghhbiddhehitscagiacelitcrossagirderncBad (Rblters 55 each
serving as a driving member are attached to the attachment portions 54a. 11P19626 KG20100070
[0062] Theadhitetdberare wttactiedetdthe HedrooidHe raukdsibiet chadeyang eloasebmiry b interspaced
manner. In the present embodiment, eight rollers 55 are attached to the rack-side conveyance base

54. It shoulgrBecAdtebnAreralimvitg tHehsebsHay Betrestpeienbiieyhe s o1y 160y a belt. For
example, pulle be provided instead of the rollers 55, and the, driving member may be realized
by stretchﬁ?ﬁtgggeg?z%ﬁﬂ N ?w%ngrth?o‘%véﬁﬁﬁgﬁ%%ﬁ%i if&f ?ﬁi’?’%ﬂé‘?ﬁc}é’é’%ﬁ éttrack-side

conveyance b%%echeSt Vy{}e()lr_ollglr_g Sal%re each configured to be rotatable around a rotation axis

extending h'the frontrear direction. A fack-side roller actuator 56 is provided within the track-side

conveyanff@d@je IanSEe 6 8o 2h1RR SXBMALE g 1aak Qldesplierasiuatar Hl.ingiudes s fransmission

mechanism and a servomotor. The transmission mechanism i$ configured as a timing belt, for

example. Eheraskisigedaiesaciiatpreafds:ronfigtreshtoxietate- gl uality breiess 55 in conjunction
with each other in the same direction. The rack-side roller actuator 56 thus configured forms a

rack-side sénrdingiparhtogéthefewithcthetodlersSs5s phevidch-sitlki sehding: paitlcansendaglass plate 2
placed on the rollers 55 to the left or right by rotating the rollers 55 (see arrow F in Fig. 9). [0064] The
rack-side bopvaydree igsé)ss finisapimeladds pedckdidelliftinglionsritginsbeteirtism 57. The
rack-side lifting/lowering mechanism 57 includes: the above-described pair of lifting/lowering rails 52
and 53; thE¥dR bR RASGHSRERBWRT ataicrertetthe TRSHGHBWE FHETAICE 241 ﬁsa%ﬁcg‘g?%ck-side

lifting/lowering actuator 5 Fig. 5) inluding, f le, ab hanism and
cervomotdt THE BRI R orng RE R SO ELH e THCAHE ADP I S sice

conveyange bast S, HaYaolls sanveranas base it saniayred o e fred s lowered

between a conveyance position and-a standby position (see arrow G In Elg. . When the rack-side
conveyancg-Rage-1% it AL RR LR REYRRCR POSIHER (e YRREHSUIIRCRAding part together with

the rollers 55.  The rack-side sending part can send a glass plate 2 placed on the rollers
55 to the left or right by rotating the rollers 55 (see arrow F in Fig. 9).

[0064] The rack-side conveyance base 54 further iricludes a rack-side Iifting/foweriﬁg
mechanism 57, The rack-side lifting/lowering mechanism 57 includes: the
above-described pair of lifting/lowering rails 52 and 53; the slider blocks (not shown)
attached to the lifting/lowering rails 532 and 53; and a rack-side lifting/lowering actuator
58 (see Fig. 5) including, for example, a ball screw mechanism and a servomotor, The
rack-side lifting/lowering mechanism 57 1s configured to lift and lower the rack-side
conveyance base 54. The rack-side conveyance base 54 is configured to be lifted and
lowered between a conveyance position and a standby position (see arrow G in Fig. 9).

When the rack-side conveyance base 54 is at the conveyance position, the upper surfaces



11P19627 KG20100070 of the rollers 55 are positioned higher than the top end of the beam members
3 Ib and the top end of the cross-girders 31c. When the rack-side conveyance base 54 is at the
standby position, the rollers 55 are positioned entirely lower than the top end of the beam members
31b and thg fgpend of the cross-girders 31c. It shaid be noted that, when the rack-side conveyance
base 54 isiag;tig eamueyance position, the upper surfaces of the rollers 26 of the track-side
conveyance base 25 (i.e., the face of the track-side sending part), and the upper surfaces of the rollers
55 of the rack-side conveyance base 54 (i.e., the face of the rack-side sending part), are positioned on

substantiall¥ the same plane. [0065] As shown in Fig. 5, the rack rorgots 40 thus canfigur %are
provided vATHEE FRHESomriifeP S CORAGUEBET 2B D IRERD BB RS TR fHER ?ﬁ%lécr)ir@ ?ﬁg 6, and 58

included in each rag robot 40. The rﬁ:k lcqézr&‘ro”%rl 59 &as.%ontrol block f%ram parttcgfléhe control

i
device 29 fﬁglﬁ]&%g %grgfg"c&gri%sc f/ Srack CORTroner 58 e E0Rnetiad fo the rack-side slide

A oo o o oe S
@?fﬁ%@?ﬁgfﬁgﬁ?c &%ﬁkl s,r&ée{oﬂ%mt%ée%@s@&oﬁ@@df ckeside ifinglowarng AGiHalprRS,Vigsigna

ntroller 59 has a function of controlling tHe operations of the actuators 50, 56, and

58 by sendjpersigualsgatherRciurtons 0ns6rad28hasad on@ pagme Reestared Wibe sorage unit
29a of the control device 29 and commands inputted via the input device 30. It should be noted that, in

the presentermbiaditaantthe sackcontrollemdis conligurpdssich, thatuheerackfeonirallge59 can
control the components of one rack robot 40 disposed at the left side and control the components of
the other redkcreR6tofidispades &t thevightsidaise Aniannthathere fkséredntidis seelp@formed
independently of each other. [0066] <Sensors> The track robot 10 and the rack robots 40 thus
configuredPititiuaiedsbnstnres GuitreponTilia PdarsIanod e rapk-Fele AN SRIFSEALSL60 is

configured as a pair fiber sensor including a light emitter 6%a and a light ﬁeaﬂver 60b. The light emitter
60a of 11B¥dE58 %58 HEkFife sending part), are positioned on substantially the same plane.

r00657 As shown in Fig. 5, the rack robots 40 thus configured are provided with a rack
controller 59 configured to control the operations of the actuators 50, 56, and 58 included
in each rack robot 40. The rack controller 59 is a control block forming part of the
control device 29 included in the stocker facility 1. The rack controller 59 is connected
to the rack-side slide actuator 50, the rack-side roller actuator 56, and the rack-side
lifting/lowering actuator 58 via signal wiring. The rack controller 59 has a function of
controlling the operations of the actuators 50, 56, and 58 by sending signals to the
actuators 50, 56, and 58 based on a progran; prestored in the storage unit 29a of the
control device 29 and commands inputted via the input device 30. It should be noted
that, in the present embodiment, the rack controller 59 is configured such that the rack
controller 59 can control the components of one rack robot 40 disposed at the left side
and control the components of the other rack robot 40 disposed at the right side in a
manner where these controls are performed independently of each other.
[0066] <Sensors>

The track robot 10 and the rack robots 40 thus configured include sensors 60 as
shown in Figs. [1A and 11B. For example, each sensor 60 is configured as a pair fiber

sensor including a light emitter 60a and a light receiver 60b. The light emitter 60a of



one sensor 60 and the light emitter 60a of the other sensor 60 are, for example, attached to the left
end face and the right end face of the track-side conveyance base 25, respectively. Each light receiver
60b is, forﬁﬁg;} le, attached to a respective one oj%he rack-side conveyance bases 54 at the left or
right end f %b%es the track-side conveyancé€ base 25. [0067] The light emitters 60a and the light
receivers us attached are configured such that, when the rollers 26 and 55 attached to the base
25 and one base 54 are aligned with each other, the light receiver 60b of the one base 54 receives
light emitted from the corresponding light emitter 60a (see Fig. 10B), but when the rollers 26 and 55
attached torihechases2matchind gne:hase bdaare thetoalignadwitlbeaeh aihexathpllightaeiealver 60b of
the one base 54 cannot receive light emitted from the corresponding light emitter 60a (see Fig. 10A).
The light émittetsf6adaiadethadigh nebeivst S80I athecontiestdd tortheyeontrohaieXdce 29 via signal
wiring. The control device 29 is configured to control the operations of the light emitters 60a and to
receive oUugstEs ory thebinghtlrebeivers 60b0t ishbul@veRbted hEtothéo sereseps 60 aecridtthimited to
pair fiber sensors, but may be reflection fiber %ensor_s. 6068} The track robot 10, the racks 32, and the

rack robot&¥ S FORKEr iR RisEswitr btk SthAb s fasr i B hiiediibnsi&amples of such

sensors includg:aa sepsor fg)nfigured to detect the position of a glass plate 2 to be transferred to the
track robot 18- aRd & sensor configured to detect which position in a rack 32 a glass plate 2 is stored.

These sensges may, be gealizad as £81eGIARJEh SRRSAS 80S 1AMAIR.0R3 T fagkfobot 10 and
rioe g‘g

the rack robots 40 having the above-desc configuration are configured to transfer glass plates 2
through the, iSO IRREINDGS R2a.0f 108 53Cke 3R erainafiss. & deawiptionissaivenavithdgference to

Fig. I, Fig. 3, Fig. 5, and Fig. 12 to Fig. 22 regarding operations of the track robot ID and one rack

robot 40 AMILGRDHRE2LO0GT Oreceiver 60b of the one base 54 receives light emitted from the
corresponding light emitter 60a (see Fig. 10B), but when the rollers 26 and 55 attached to
the base 25 and the one base 54 are not aligned with each other, the light receiver 60b of
the one base 54 cannot receive light emitted from the corresponding light emitter 60a
(see Fig. 10A). The light emitters 60a and the light receivers 60b are connected to the
control device 29 via signal wiring. The control device 29 is configured to controi the
operations of the light emitters 60a and to receive outputs from the light receivers 60b.
It should be noted that the sensors 60 are not limited to pair fiber sensors, but may be
reflection fiber sensors.
[0068] The track robot 10, the racks 32, and the rack robots 40 are further pr.ovided with
other various sensors which are not shown. Examples of such sensors include: a sensor
configured to detect the position of a glass plate 2 to be transferred to the track robot 10;
and a sensor configured to detect which position in a rack 32 a glass plate 2 is stored.
These sensors may be realized as reflection fiber sens.ors, for exampie.
[0069] The track robot 10 and the rack robots 40 having the above-described
configuration are configured to transfer glass plates 2 through the insertion openings 32a
of theracks 32. Hereinafter, a description is given with reference to Fig. I, Fig. 3, Fig.

5, and Fig. 12 to Fig. 22 regarding operations of the track robot 10 and one rack robot 40



that are performed when a glass plate 2 moving on the wheel conveyor 3 is stored into a rack 32 and
when the glass plate 2 stored in the rack 32 is carried out of the rack 32. It should be noted that,
similar to Fig. 3, the drawings of Fig. 11A and thereafter show states where the racks 32 on the right
side are rehdBve6 from the respective rack bases 329 [0070] <Glass Plate Storing Operation> Fig.
12 shows &{:apébatieh sequence diagram in a case where the control device 29 controls the
operations of the track robot 10 and one rack robot 40. At the leftmost side of the diagram, the column
COMPONENTS indicates the actuators of the robots 10 and 40. The column OPERATION

SEQUENCE %at the right side fthe qla%@% ||}d|cates an gr\%lﬂge yence c%fstS grg&)r%pogents That
is, in the colum actlators to'be driven are cc ored at respectlve driving

timings. Here| P?ﬁt%@%ﬁéﬁtm@%sg;*bqg{@ﬁks{alaaﬁﬁ%q%ﬂ@%ﬁgkcm@@& 40 thetare pesiormed at the

time of storing and retrieving glass plates 2 are described with reference to the operation sequence

diagram. [QQ4dliFiEstoRNiOR, ReHAENIDFIResconiralinsicated iy the Lperatiersaguanse diagram, the
track controller 28 of the control device 29 drives the track-side slide actuator 13 and the flip actuator

18 to causetihs flipeld i becks the drofizonhlk eiieniati cnrand & taoch byehelpeacthe: stop pasitidn. of the
wheel conveyor 3. The track robot 10 in this state awaits a glass plate 2 moving on the wheel conveyor
3. To be m®@&78peciitysthBloeritotdevideef@icshtrols the operation of the track-side slide actuator 13
to move the track-side running base 14 of the track robot 10 to the V|C|n|ty of the wheel conveyor 3.
After the track- s|d@?%rnﬁirﬁ@%ﬁ%éﬂﬂﬁ%fﬁﬁ@@e‘&%%‘ée\ﬂéﬁﬁ%ﬁﬁec\ﬂﬁe@ BB’ Strol device

29 controls the operation of the flip actuator down the flig 17 bac war time, each of
the three s%r%ﬁ%’?lp St SBsRiREHRY el § 8 Qeaﬁl'i{:ﬂ‘é% %‘ﬁ%f% 8 &8 th tWStf%HEP%m rollers

21 of the flﬁp P%co&ne ;!lan?hﬂ\{\éltgo?r 1 géﬁgl;gﬁg% mdt oaré%d ggvg%rf r;gotggtsrq%ers of the

wheel sha en by Means of a contr onveyorw Nichis ho own, ewhe conveyor

3 causes e IRPPERA I ATYBE ERY vas e ptee A RSP ANARS 2 glass plate 2

moving on the wheel conveyor 3 to reach the stop position.
indicates an operation sequence of the components. That is, in the column

OPERATION SEQUENCE, actuators to be driven are colored at respective driving
timings. Hereinafter, operations of the track robot 10 and the rack robot 40 that are
performed at the time of storing and retrieving glass plates 2 are described with reference
to the operation sequence diagram.

[0071] First, prior to performing the control indicated by the operation sequence
diagram, the track controller 28 of the control device 29 drives the track-side slide
actuator 13 and the flip actuator 18 to cause the flip 17 to be 111 the horizontal orientation
and stand by below the stop position of the wheel conveyor 3. The track robot 10 in
this state awaits a glass plate 2 moving on the wheel conveyor 3. To be more specific,
the control device 29 controls the operation of the track-side slide actuator 13 to move
the track-side running base 14 of the track robot 10 to the vicinity of the wheel conveyor
3. After the track-side running base 14 is moved to the vicinity of the wheel conveyor 3,
the control device 29 controls the operation of the flip actuator 18 to lay down the flip 17
backward. At the time, each of the three support plates 20 of the flip 17 comes getween

wheel shafts 5, so that the spherical rollers 21 of the flip 17 become flash with or



[0072] When the glass plate 2 moving on the wheel conveyor 3 is stopped at the stop position by the
stoppers 6 (see Fig. 1), the wheel conveyor 3 stops driving the wheel shafts 5. In response, the track
controller 28 drives the flip actuator 18 to raise the flip 17 forward (step S2). As a result that the flip 17
standing bﬁé%jcﬁ% t@e stop position is raised, the gF:st plate 2 is placed on the flip 17. Then, the glass
plate 2 ris Ky 7@flip 17 is further raised. At the time, the support 22 of the flip 17 supports the
lower end of the glass plate 2 from below, which prevents the glass plate 2 from falling off the flip 17.
[0073] Next, the track controller 28 continues to cause the flip 17 to be raised with the lower end of the
glass platggsshreried -y the surRer22\veenhe fiprk7 hasdptated.byan anglsadirmsthe
horizontal state (see Fig. 13), the track controller 28 temporarily stops the operation of the flip actuator
18. It shoule:hematest thiaidhés anglkhavis sthanglecht yvtishottteglass materdhiserot uppghtudhe angle a
is set to such an angle as to cause the support plates 20 of the flip 17 to, at least, move out from
between thedvheeadssthaftehi§dnbafscoineEpddiliondtabive tHeswhbet ShakgisgRy settimbethe angle a to
such an angle, the amount of wind caused by the glass plate 2 when the glass plate 2 is moved as
described BEIBH eaA e saeluBEsAP RS iihner, the amount of wind applied to glass plates 2 stored in
the racks 32 can be reduced, and fluttering of the moving glass plate 2 can be suppressed. [0074]
When the‘?ﬁB’%} hAS FROVECBRE RIS BeRisEHEmR %%&féﬁ&qhaﬂ%%&aéémﬂaea&gifmapabove the
wheel shafts *5'th%§é%?ks ontrollﬁr 8 %ilvezéht%etr%ﬁléézide slide }1P196 1 Kozigloqg)?? actuator 13

in parallel Wﬂ%ﬁsot%p 6 move the Track i running %relzvﬂ%rv&é? S(st%}fr)1 The track controller

28 causes e rack-gideunningaase 14 0mAYe 48 e fomkai;a siorags Resiinsand ten stops the

operation of the track-side slidé actuator 13 (Fig. 14). The storage position herein is a position in a
rack 32, atj wiighypasitiep the. glass platai2:placad an thesdindif doiohgcsareds d he MRIGR position is
predetermined for each glass plate 2. For example, the storage position of each glass plate 2 is
obtained hyiredding idlentiflaatipisipfacmbiionhefihe IflasT hiate2:fudassar dcedtifies apch ds:a QR code
or non-contact IC attached to the glass plate 2. [0075] When the track-side conveyance base 25
reaches thégifrdntipfuhibastorage. positidw, tihetithcleeoparolerd8harilias thedtipatidhedo w8rio further
raise the flip 17, which has previously rotated by the angle a before the track-side conveyance base 25

reaching tRRdIrih6rERes stbtagelIBiRGH retaf s h)rERentRadie ebtrtdllaicod atsBl e bty to rotate

until the rotati r:}angle becomes an angle P at which the flip 17 is substantially vertical, so that the
glass plate'®is raised to be substantially vertical (see Fig. 17). It should be noted that the angle is set

withn 2 16101653 1R, 80.degecs butless 130,90 dearens: gnover e angle 3 g ot miec

. Q e
to be within this'anguldr range. n parallel wi e above series of control by the track controller

28, the ragk.caniplier AR genuaisihe anssation of the IaskHebet 4GyRpeaifically; when e drack

controller 28 drives the track-side slide actuator I3, the rack controller 59 also drives the rack-side

slide actuatprrQi(siep. Boin At iesbihel hasqck-gde shramciialocsekeipgdrivapdhegiFack-side

conveyance base 54 previously lowered to the standby position (see Fig. 13 and Fig. 14) slidingly
moves in thegdsaht-reardivectibiheThe rmokatant®lleft5Axdddesitited ack: sidenngirve yancedzhse 54 to
move forward or backward toward the storage position. When the rack-side conveyance base 54
reaches th stordyd pakisioplathe raclotontighér 59istepslthe ispetationdf thengbkasitiecstide actuator

50 (see Fi%. 15). .
the support plates 20 of the flip 17 to, at least, move out from between the wheel shafts 5

and become positioned above the wheel shafts 5. By setting the angle o to such an
angle, the amount of wind caused by the glass plate 2 when the glass plate 2 is moved as
described below can be reduced.  In this manner, the amount of wind applied to glass
plates 2 stored in the racks 32 can be reduced, and fluttering of the moving glass plate 2
can be suppressed.

[0074] When the flip 17 has moved out from between the whee!l shafts 5 and become

positioned above the wheel shafts 5, the track controller 28 drives the track-side slide



11P19632 K020 100070 [0077] Subsequently, the rack controller 59 drives the rack-side
lifting/lowering actuator 58 (step S6). As a result of the rack-side lifting/lowering actuator 58 being
driven, the rack-side conveyance base 54 is lifted, and when the rack-side conveyance base 54
reaches theleengeyance position, the rack controlle¥159 stops the operation of the rack-side
lifting/loweKing @tboatdr 58 (see Fig. 16). As a result, the track-side conveyance base 25 and the
rack-side conveyance base 54 are aligned in the left-right direction, and the upper surfaces of the
rollers 26 and 55 of the bases 25 and 54 are positioned on the same plane. The sensor 60 detects

h a state wh he k-side . b 4 and the track-sid 25
gt (B Igh PR IE A e 4 Lt oK St N0 SRt Dk 36 107 Upon
iving the.d t te, th | devi . determi hat{ I b
25 and 54 30 Ak EA Er Had 5 Guter D Re heCE Sa gy 58 Hrves i

litt cylinder,23 (@ o) Q?U@%i%ﬂ?&?&ttﬁ&(% - JErgidhe SHRPRLE Rl RESILRRG RWaY @gve the

rollers 26 (see Fig. 18) so as to be at a higher elevation than the rollers 26 so that the glass plate 2 will

not come intg, contackwitiddhp Jeiteraebiand Ihe drack-bide-canyeyaneaibase dhonhas ghedrack-side
conveyance base 25 is moved. From this state, the track controller 28 drives the lift cylinder 23 to

lower the siiprdt22csibedythsdlthadtithetglasstplate 2 Bhplaoeszomdkii appepsudacesatitie rollers 26.
After the glass plate 2 is placed on the upper surfaces of the rollers 26, the track controller 28 causes
the supportazh gldse plather lofmrexnmsplehsheréosapppes P isveraovathsropine il Prady (see a

dashed line in Fig. 19).4_007_9] When the support 22 is removed from the glass plate 2 the track
controller ZEEiB eI IRfeTBREPA QLR EBP 10 it THRR ARIKIE EothfAsIdRRise (step

. When the rollers 26 r ntercl i he gl | 2 pl n th r
S e e 2ol R AL Bl il piate 2 placed on the uppe

[0075] When the track-side conveyance base 25 reaches the front of the storage position,
the track controller 28 drives the flip actuator 18 to further raise the flip 17, which has
previcusly rotated by the angle o before the track-side conveyance base 25 reaching the
front of the storage position (step S4). The track controller 28 causes the flip 17 to
rotate until the rotation angle becomes an angle f§ at which the flip 17 1s substantially
vertical, so that the glass plate 2 is raised to be substantially vertical (see Fig. 17). It
should be noted that the angle B is set within a range not less than 85 degrees but less
than 90 degrees. However, the angle B is not limited to be within this angular range.
[0076] In parallel with the above series of control by the track controller 28, the rack
controller 59 controls the operation of the rack robot 40. Specifically, when the track
controller 28 drives the track-side slide actuator 13, the rack controller 59 also drives the
rack-side slide actuator 50 {step S5). As a result of the rack-side slide actuator 50 being
driven, the rack-side conveyance base 54 previously lowered to the standby position (see
Fig. 13 and Fig. 14) slidingly moves in the front-rear direction. The rack controller 59
causes the rack-side conveyance base 54 to move forward or backward toward the
storage position. When the rack-side conveyahce base 54 reaches the storage position,

the rack controller 59 stops the operation of the rack-side slide actuator 50 (see Fig. 13).



11P19633 KG20100070 surfaces of the rollers 26 is sent to the left. At the time, the glass plate 2 is-
leaning against the flip 17, and the glass plate 2 can be smoothly moved without causing the glass
plate 2 to fa| r forward or backward since the regr surface of the glass plate 2 is supported by the
spherical r g ?%é 080] As the glass plate 2 is sent to the left, the glass plate 2 is inserted into the
insertion o b 9 of the rack 32. Then, the upper end of the glass plate 2 is inserted between two
adjacent guide rollers 35 (see Fig. 8A) of the top girder 33b that is provided near the insertion opening
32a of the rack 32 (i.e., the glass plate 2 is carried into the rack 32). As a result, the upper end of the

glass platg@issugpBEtRf:ptihaguige ilers 38, sndribesateresdhe glassplate wapgs not fall over

when sent into the rack 32. Then, the glass plate 2 is further sent to the left, and as a result, the left
side of thealowepehsd Gi¢hS glassiplate 2 imol/ds: oatk-théerbiferg; 35wairthg satkisid 83cbeivgyance base
54. [0081] Similar to the track controller 28, the rack controller 59 causes the rack-side roller actuator
56 to rotatértienschiers6s vdanmreyekeide(step 59 tThersl et aharddheidsiers By sytchronize
with each other, and work together to send the glass plate 2 having moved onto the rollers 55 to the

left (i.c., tPfi8 MSAEATE BRITETEEIRD0S PoSKIPTy o Yok shatedisnas srpyihsoprarsionetiither sent
to the left, and as a result, the upper end of the glass plate 2 js inserted between the guide rollers 35 of
the other t&y i rE%%/&?l‘@eé AR éf %@% bidte 2&%%‘8@@81 etﬁé‘%%bﬁlgﬁe position while
the upper he glass plate 2.is guided.by the plurality of guide rollers 35. When the glass plate 2
reaches (Bt B B R e S B L one of

the roller aeiiaiers 24 S aBpHRSISRYSIOPRIRG s6AdIng 1he gnss RIS < (5Re k05 £1).[0082] After
stopping the operation of the rack-side roller actuator 56, the rack controller 59 drives the rack-side
liting/lowesitne @ekiater the tadevyeiibe rapk-sideod 4648634 such a state where the rack-side

conveyance base 54 and the track-side conveyance base 25 are aligned in the left-right

direction, and transmits the detected state to the control device 29.

[0078] Upon receiving the detected state, the control device 29 determines that the

rollers 26 and 55 of the bases 25 and 54 are aligned with each other. Based on the

determination, the track controller 28 drives the lift cylinder 23 to lower the support 22

(step S7). Here, the support 22 is positioned away above the rollers 26 (see Fig. 18) so

as to be at a higher elevation than the rollers 26. so that the glass plate 2 will not come

into contact with the rollers 26 and the track-side conveyance base 25 when the

track-side conveyance base 25 is moved. From this state, the track controller 28 drives

the lift cylinder 23 to lower the support 22 slowly, so that the glass plate 2 is placed on

the upper surfaces of the rollers 26.  After the glass plate 2 is placed on the upper

surfaces of the rollérs 26, the track controller 28 causes the support 22 t.o be further

lowered, so that the support 22 is removed from the glass plate 2 (see a dashed line in Fig.

19).

[0079] When the support 22 is removed from the glass plate 2, the track controller 28

causes the track-side roller actuator 27 to rotate the rollers 26 counterclockwise {step S§8).

When the rollers 26 rotate counterclockwise, the glass plate 2 placed on the upper



KG20100070 conveyance base 54 (step S10). At the storage position, when seen in side view, the
lower end of the glass plate 2 is positioned between two adjacent front and rear separators 34. When
the rack-side conveyance base 54 is lowered, the lower end of the glass plate 2 is inserted between
two adjacentrsgparators 34 provided at each bottors3girder 33a (see Fig. 813). When the rack-side
conveyande®aE8dis further lowered, the lower end of the glass plate 2 is placed on the bottom
girders 33a, accordingly (see Fig. 22). Thus, the glass plate 2 is stored in the rack 32 in a slightly
inclined manner, such that the lower end of the glass plate 2 is supported by the bottom girders 33a

from below whereas the upper end of the glass plate 2 is in.a state of leanin ainst the guide rollers
35. It shoufk r&cw&&%aﬁ%&sﬁgg iﬁ%&éoéﬁ%ﬁ?gtd iﬁ”&h@?a‘&%%?f& BB G aly L‘?’?‘é’l‘é*%t which the

glass plate 2 is inclin n transferred from.the track robot, 10 t 4 tis, the glass
plate 2 sto?éalflr?tt & ra@m@g %ﬁ&?n%[ At t{%esé?ﬁg %%S%gggltﬁgna%gg \g?é%%t\luggﬁ%ﬁ?‘%%%%] After the

glass p'ateé?a'g% plaged @%&h%@&“ﬁiﬂvﬁ&@@%éﬁ?@v%@sfi%g'ﬁi@‘%égi“ﬁ\g/%%%fﬂﬂer%%%b?w% drives

the rack-side lifting/lowering actuator 58 to lower the rack-side conveyance base 54. When the
rack-side cQRYEYRAS, RsSpEMas Raenslowered to the standby position such that all the rollers 26 are
positioned below the bottom girders 33a, the rack controller 59 stops the operation of the rack-side
lifting/lowelng Glctuat i S Glaang prepasesifotahiecriert thtridusd piatad-idmysinted anglabs plate 2. [0084]
<Glass Plate Retrieval Operation> Next, operations of the track robot 10 and the rack robot 40
that are peirfetrtied ipthingase of tbgrieadnga glabsplde whomnnd Riclhg2lase plest g Ylasds plate 2
out of a rack 32) are described with reference to Fig, 12 and other drawings. It should be noted that
the carryinBebtiesF Erglasioptatezyidepetemied 5y %aeﬁs%)mﬁp&mg%fﬁ%eg@&%ﬁ PPPYEES

KG2010007 . L
G20 Ooone%r the insertion opening 32a of the rack 32 (i.e., the glass plate 2 is carried into the rack

32).  As aresult, the upper end of the glass plate 2 is supported by the guide rollers 35,
and therefore, the glass plate 2 does not fall over when sent into the rack 32.  Then, the
glass plate 2 is further sent to the left, and as a result, the left side of the lower end of the
glass plate 2 moves onto the rollers 55 of the rack-side conveyance base 54.

[0081] Similar to the track controller 28, the rack controller 59 causes the rack-side
roller actuator 56 to rotate the rollers 55 counterclockwise (step 59). The rollers 26 and
the rollers 55 synchronize with each other, and work together to send the glass plate 2
having moved onto the rollers 55 to the left (i.e., to the inner part of the rack 32) (see Fig.
20). In this manner, the glass plate 2 is further sent to the left, and as a result, the upper
end of the glass plate 2 is inserted between the guide rollers 35 of the other top girders
33b one after. another. The g}ass plate 2 is moved to the storage position whilé the
upper end of the glass plate 2 is guided by the plurality of guide rollers 35.  When the
glass plate 2 reaches the storage position, the track controller 28 and the rack controller
59 stop the operations of the roller actuators 27 and 56, thereby stopping sending the
glass plate 2 (see Fig. 21).

[0082] After stopping the operation of the rack-side roller actuator 56, the rack

controller 59 drives the rack-side lifting/lowering actuator 58 to lower the rack-side



the carrying-in of a glass plate 2. Therefore, the description below refers to Fig. 13 to Fig. 22 as
drawings that show respective states of a glass plate 2 during the carrying-out of the glass plate 2. ,
[0085] In pﬂrlailgé to the rack controller 59 performing the control for lowering the rack-side conveyance
base 54 a%?(@ﬂg)%ﬂ)glass plate 2, the track controller 28 drives the track-side slide actuator 13 to
move the frack-side conveyance base 25 to the front of the storage position of a glass plate 2 that is to
be carried out (step S 11). When the track-side conveyance base 25 reaches the front of the storage
position, the track controller 28 stops the operation of the track-side slide actuator 13 (see Fig. 22).
After causingtheareelsside ¢@mepydinte basetktorsgtupodoithe stasdiyepositide vibe rack controller
59 drives the rack-side slide actuator 50 to move the rack-side conveyance base 54 toward the
storage pdsiiohcofithethragesialete tiatiesivibeddeivdoutvisted) 8£2). iwhemthezack-side
conveyance base 54 reaches the storage position, the rack controller 59 stops the operation of the
rack-side SFBRHefiatdr 5O saetg o ypifsonelvsrbssdisatif ihdoueredofpdnaicsondrivediehe
rack-side IiftinSq/I wering.actuatoy 58 to lift the rack-side conveyance base 54 (step S13). When seen in
plan view, 338 rg%é?éég 18?%‘%’5@%?88 BRI AHTEL BRE A S B’E%‘ﬁf?)er%"bt fitsHt BRI the lower end

of the glass plate.2, and when the ragk-side conveyance base 54.is lif the Jower end of the glass
Iu%%d%ga feeﬁ’\l’ . QBt aﬁlen ﬁxac S%?éé‘é)n.ilﬁ ancekbas t?ﬂi I}lurfgﬁl(‘: O\Bfgg%(?st

. 9]
plate 2 is gace on the upper surfaces of the rollers rack-side convey is further

ifted to the,GoRvevANGe HORILORA>A Sallde alass blgie alacad on (og hellam Qkders 33a is

lifted from the bottom girders 33a and then the glass plate 2 moves out from between, and becomes

positionechapovenihie repdaiqn a4 PrevRLslisuURPeiiRg the glasspiatedile Praysntthgglass plate 2
from falling over and the adjacent separator 34. When the glass plate 2 has thus moved out from

between thestpdratorstd afitidhdaaqksid? tonyeyardabbake Bdaas gadeheththeameyance
11P19636 KG20100070 position, the rack controller 59 stops the operation of the rack-side
lifting/loweritgy wetthator 58 @ubofitheadlpss plate 2 is in a state of leaning against the guide rollers

35. It should be noted that the glass plate 2 stored in the rack 32 is inclined at an angle
at which the giass plate 2 is inclined when transferred from the track robot 10 to the rack-
robot 40, that is, the glass plate 2 stored in the rack 32 is inclined at the same angle as the
angle f of the flip 17.
[0083] - After the glass plate 2 is placed on the bottom girders 33a, the rack-side
lifting/lowering mechanism 57 drives the rack-side lifting/lowering actuator 58 to lower
the rack-side conveyance base 54. When the rack-side conveyance base 54 has been
lowered to the standby position such that all the rollers 26 are positioned below the
bottom girders 33a, the rack controller 59 stops the operation of the rack-side
lifting/lowering actuator 58, and prepares for the next retriévai or carrying-in of a glass
plate 2.
{0084} <Glass Plate Retrieval Operation>

Next, operations of the track robot 10 and the rack robot 40 that are performed in
the case of retrieving a glass plate 2 from a rack 32 (i.e., carrying a glass plate 2 out of a
rack 32} are described with reference to Fig. 12 and other drawings. It should be noted

that the carrying-out of a glass plate 2 is performed by reversely following the steps of



[0087] When the rack-side conveyance base 54 reaches the conveyance position, and the rack-side
conveyance base 54 and the track-side conveyance base 25 are aligned in the left-right direction, the
sensor 60 detects such a state and transmits the detected state to the control device 29. Upon
receiving thgedetected state, the control device 29 gigtermines that the rollers 26 and 55 of the bases
25 and 54 aligngmhwith each other. Based on the determination, the rack controller 59 causes the
rack-side roller actuator 56 to rotate the rollers 55 clockwise (step S14). Accordingly, the glass plate 2
is sent to the right while the upper end of the glass plate 2 is guided by the plurality of guide rollers 35,
and then the right side of the glass plate 2 exits from the insertion opening 32a of the rack 32 to move
onto the rdhér%a%lagtﬁécffécgg%%Elﬁﬁ%/ey;ﬁ@éeg%et?%ﬁf@@é‘@f@ﬂ%é}?%r e é%‘n%?oﬁ?er 59, the

ack contpler, 8 capces the raccside ol actgtor 27 1 i e olers 20 docksg (St S1).
The rollerd %5 AR Lo B )AL Wi A5 bR R WorK togetiar o Send the glass

plate 2 hav§%g(1§cﬁ<§€?g§%%%he rollers 26 to the right through the insertion opening 32a (i.e., to the front

of the rack ee [0089] The upper end of the glass plate 2 that is sent out to the right in

the above magyiersenranialvreqyes Qitfem betyaenthe guide saleystsblandringraky loses the
support for the upper end. However, since the flip 17 is raised and held at the angle which is
substantiajiythei saowe as/theangle st whichthe:glagssplsita 2 2hdieis sent ontrisibeld, drpestion of the
glass plate 2 that is sent out of the insertion opening 32a is supported in the same state by the
spherical rokenadd oddhéidimdinaomd noves onttieespkesidakroiiesade Paerdfore theheent glass
plate 2 is transferred from the rack-side conveyance base 54 to the track-side conveyance base 25,
there is nothg siskagrpasiigheta Blps 965y K BebisoodropraErd 2 riISteR Y BackWEitNdPfeans to get

twisted, which ma%cause damage. [0090] The rollers 26 gﬁd the rollers 55 work together to send out
the glass A2 SnePIIRSATHHR RRSfsS pIafs s S untha 3 e OR AP HIERLIHY dBieyance base 25

(., enirly plaged o tne upper sufaces oL el 26) o6, i A e ackpontglly 28 anc

the rack cdf € operations of the track-side roller actuator e’actuator 56 to

1op sendinghifg q&?é§a8fé£?d@ Rl 0'ed ihak (R EXAERIE Angansariiah Indot shown (2.0,

reflection fiber sénsor) is provided at the track-side conveyance base 25, and the control device 29 is
configured g, delerming-Rydneans pithe sensasnuhgtberdhaslasadiate 2k eotitelyaptaced on the

track-side conveyance base 25.
base 54 toward the storage position of the glass plate 2 that is to be carried out (step S12).
When the rack-side conveyance base 54 reaches the storage position, the rack controller
59 stops the operation of the rack-side slide actuator 50 (see Fig. 22).
[0086] Subsequently, the rack coniroller 59 drives the rack-side lifting/lowering
actuator 58 to lift the rack-side conveyance base 54 (step S13). When seen in plan view,
the rollers 55 of the rack-side conveyance base 54 are positioned right below the lower
end of the glass plate 2, and when the rack-side conveyance base 54 is lifted, the lower
end of the glass plate 2 is placed on the upper surfaces of the rollers 55. The rack-side
conveyance base 54 is further lifted to the conveyance position.  As a result, the glass
plate 2 placed on the bottom girders 33a is lifted from the bottom girders 33a and then
the glass plate 2 moves out from between, and becomes positioned above, the separator
34 previously supporting the glass plate 2 to prevent the glass plate 2 from falling over

and the adjacent separator 34. When the glass plate 2 has thus moved out from between

the separators 34 and the rack-side conveyance base 54 has reached the conveyance



[0091] When the glass plate 2 is entirely placed on the track-side conveyance base 25, the track
controller 28 drives the lift cylinder 23 to slowly lift the support 22 which is positioned below the upper
surfaces of the rollers 26 (see Fig. 19) (step S16). When the support 22 is lifted, the lower end of the
glass platiﬁ%ﬁ@@/eéa on the upper surfaces of the'bollers 26, accordingly. When the support 22 is
further lifted, end of the glass plate 2 is removed from the upper surfaces of the rollers 26.
When the lower end of the glass plate 2 becomes away from the upper surfaces of the rollers 26 by a
particular distance, the track controller 28 stops the operation of the lift cylinder 23 (see Figs. 17 and
18). Whilepthermppest2eisheinaditeria shismanngiohsaiass.plaleR i?ﬁﬁg@m@ﬁégp 17 and is
supported by the spherical rollers 21. In preparation for the next carrying-in of'a glass plate 2, the rack
controller &8:wirivesttieedtieside, lifting/lowering actuator 58 to lower the rack-side conveyance base
54 to the standby position (step S17). [0092] After stopping the operation of the lift cylinder 23, the
track contt887 L8Vhibs ey siivesnthey flipabtuatdt i thaothtecthn Hiprks, maihat thedflip 17
becomes 11P19638 KG20100070 inclined backward (step S18). When the inclination angle of the flip
17 becom®$ fRekaHgRcaEBYRTS, bRsY, HHathdredomkoide 28mepmntvebilis AGtartatigBed hen, the track
controller 28 ?rjti.vef he,track-sidgglide actuator 13 to move the track-side conveyance base 25

backward (St t firrsH et iatanna S L oh e amehiatato and smsgitic rcisise stthiatwheel
t troller,28 the.operation of the, track-side slide actuator 13. [0093]

SubseqUe e B B ler 2 A hi SO A LS Ao T E5 L7 step 520).

When the lia 4 saith dwndacbedn g Sergopialauenialon.s §r§%§p3§tﬁg@£ﬁs 29,0 e fiip 17

come between the wheel shafts 5, and the glass plate 2 supported by igarc) 28t the stop

position op el whekt cenvayanded NBrack convalier 28.sions the eeration afdhe flin.aeiyator 18

when the flip 17 is laid down to be in the horizontal orientation. When the glass plate 2 is placed on the

wheel coriveyon3 ltheatbmiroier fok theeo@me$0s LausesIRE UL HENSIONRRTS & tNyithdraw, and
drives the wheel shafts 5 to move the glass plate 2 to the downstream side. Then, the operation

sequencehetiighs Y8 Suppeortet b throgatise hexRglagsiptatd R theoying firemo theidgestream side into
the corresponding rack 32. In this manner, the carrying-in and carrying-out of glass plates 2 are
performe&%é%&?@[@@@éﬂ’%ﬁ@@s%%@é Bs@lasipie dtovie ffawilihe ingretyinsy piate Vi
transferredlc etvyeefnagqe ;Iriﬁol? and the rack 32 by means of the track-side conve%/ance base 25 and
SUEEAVEY Al IRYS B BIRFONGE th OfdRs Brstevderrpucsmsieniate #e rack 32. During

the rack-side conv

the ransiply e SSRRRITC R R AURBRSH NG i 41 and tprefore, e gass plate 2 can be stoed

into the rack 32 in a raised state wit ou’iciaylng down §‘|9Fate 2 stored in

the rack Saaihaalsed igte, 6a0 e iRoEddO IR IRAT by seapn of e (ol side. conveyance

base 25 and the rack-side conveyance base 54, and t can be retrieved from the

rQCk 32. rollers 55 synchronize with each other, and work together to send the glass plate 2 having
moved onto the rollers 26 to the right through the insertion opening 32a (i.e., to the front
of the rack 32) (see Fig. 20).
[0089] The upper end of the glass plate 2 that is sent out to the righf in the above
manner sequentially moves out from between the guide rollers 35 and thereby loses the
support for the upper end. However, since the flip 17 is raised and held at the angle B
wlﬁch is substantially the same as the angle at which the glass plate 2 that is sent out is
held, a portion of the glass plate 2 that is sent out of the insertion opening 32a is
supported in the same state by the spherical rollers 21 of the flip 17, and moves on the
spherical rollers 21.  Therefore, when the glass plate 2 is transferred from the rack-side

conveyance base 54 to the track-side conveyance base 25, there is not a risk that the glass



11P19639 KG20100070 [0095] As described above, the glass plate 2 is moved and transferred in the
left-right direction by means of the track-side conveyance base 25 and the rack-side conveyance base
54. Therefore, unlike conventional art, it is not necessary to insert the track robot 10 into the rack 32 at
the time of d&¥ihg the glass plate 2 into or out of tA& rack 32. Accordingly, unlike conventional art,
even if glas&plaies@/are densely stored with narrow spacing among them in order to reduce the
installation area of the stocker facility I, a risk that an end effector comes into contact with a stored
glass plate 2 to cause damage to the glass plate 2 is eliminated in the following situations: a situation

where a olags plaje s additionally carried inig hetween wp,dlass plates 7 and a situation where a
glass plate*2is Carried out from among a pluratity of arrahged glass plates Z. refore, the glass

plates 2 capagrarfinekinieeod ail ldhsiack 3% seeuielRRdRardly: [ROSELILReAsehere the

glass plat solar panel or liquid crystal panel, various components are gathered at one surface

of the glasg, platend. Jralsthisseasmt tRe, QRS BlaiekeGan ke fauehioct paly O Re reyerse side. In the

stocker facility 1 according to the present embodiment, the track robot 10 raises the glass plate 2
moving on dherehetieanveyos Sppyrstippedingtihe giilsssplalg 2drbm. Holouwheanstnavasdiie glass
plate 2 in the raised state. Accordingly, the flip 17 does not touch the upper surface (or front surface)
of the glas8platé e Thereforeplleti® stopkbe fasilityidrthel glass plats & calidheshmiar2ieteen the
wheel conveyor 3 and the rack 32 while one surface is kept facing upward (or facing front). Thus, the
glass platetbediuBomvvieesiortstttridipglaanmge o th% denpbbreAticshiab Hass9mis-2 [0097] In
the stocker facility 1 according to the present embodiment, rongots for conveyance yse different from

the track roBBEFOMRE HIOVISHW IHE EaciC B8cLinR BRREASRIY) S 81081 éctsUigr{Fi6shtds the track

robot 10 toctohnev&l%fgnacre] 5@5&%’5‘5 %[;tetpgmrol device 29 is configured to determine, by means of

the sensor, whether the glass plate 2 is entirely placed on the track-side conveyance base
25.

[0091] When the glass plate 2 is entirely placed on the track-side conveyance base 25,
the track controller 28 drives the lift cvlinder 23 to slowly lift the support 22 which is
positioned below the upper surfaces of the rollers 26 (see Fig. 19) (step S16). When the
support 22 is lifted, the lower end of the glass plate 2 is placed on the upper surfaces of
the rollers 26, accordingly. When the support 22 is further lifted, the lower end of the
glass plate 2 is removed from the upper surfaces of the rollers 26.  When the lower end
of the glass plate 2 becomes away from the upper surfaces of the rollers 26 by a
particular distance, the track controller 28 stops the operation of the lift cylinder 23 (see
Figs. 17 and 18). While the support 22 is being lifted in this manner, the glass plate 2
leans on the flip 17 and is supported by the spherical rollers 21.  In preparation for the
next carrying-in of a glass plate 2,'the rack controller 59 drives the rack-side
lifting/lowering actuator 58 to lower the rack-side conveyance base 54 to the standby
position (step S17).

[0092] After stopping the operation of the lift cylinder 23, the track controller 28

subsequently drives the flip actuator 18 to rotate the flip 17, so that the ﬂip 17 becomes



11P19640 KG20100070 track robot 10 into the container part of the rack 32 or even into other parts.
That is, it is not necessary to insert the track robot 10 into any pail inside partition walls of the rack 32.
Accordingli/ ime for inserting the track robot 10 into the rack 32 can be eliminated, which makes it
possible tqgég%—‘ tgf time for carrying each glass ?ﬁate 2 into or out of the rack 32. [0098] Further, in
the stocke ii §QL %cording to the present embodiment, lines of racks 32 are formed at the left and
right sides of the track robot 10, respectively, and the rack robots 40 are provided at the respective
lines of racks 32. The rack robots 40 are configured to operate independently of each other. For
example, asskifee BARRSEMINEISH B 180K rebptfthisilegainthal SReracksddipnd adlassplate 2 is to be
carried out of another rack 32 in the same line of racks 32. In this case, it is necessary for the
rack-side cagieysnce haséHatte hademporality Rveopd thetfiepsiancby pésitidmemanedrioithe storage
position, and then lifted again to the conveyance position. However, a case where one glass plate 2 is
to be carrietinitdlarrakideatidrink side dideactaaiordborloardihdracfteidanotitenglass plate 2 is
to be carried out of a rack 32 at the right side of the track robot 10, the rack robots 40 can be operated

independeiitty 6P 5K B A5 Toe ke th&isRtRtIEAdCRI S TSI AGYRPESPrsrAgE986BRI0ADT the glass

plate 2 to be carried out while the left-side rack robot 40 js performing a carry-in operation. In this
manner, tﬁécﬁ%té/f;ﬁt §r\%ﬁ§?8ﬁ%ﬂﬂ’é oS et S e v SRS sy WREBIRIAAEEA time for lifting,

towering, noving.the rack-side conveyance base 54. [0099] Still further, in the stocker facility 1
according%%%ﬁe}?greegei% &m Ellé%lrlr(iﬁe'nt, the track-side conveyance base 25 is lifted and lowered by the

rack-side 'Eﬁiﬁ@i%%@&;ﬁ%@{%é%@i@%ﬂ&@@f NEHISS MAE 2 LALRG ROSHNFIIANRL than the

bottom girders 33a and the separators 34. Accordingly, at the time of carrying the glass plate 2 into or

igg 81‘7 Bhe Frgk 32sthe Tlass pivtRR tBambeinrevRidesbianurybhing ORdhe-RatiomeAhRdD641 KO20

support plates 20 of the flip 17 come between the wheel shafts 5, and the glass plate 2
supported by the flip 17 is placed at the stop position on the wheel conveyor 3. The
track controller 28 stops the operation of the flip actuator 18 when the flip 17 is laid
down to be in the horizontal orientation. When the glass plate 2 is placed on the wheel
conveyor 3, the controller for the conveyor causes the protruding stoppers 6 to withdraw,
and drives the wheel shafts 5 to move the glass plate 2 to the downstream side. Then,
the operation sequence returns to step S1 in order to store the next glass plate 2 moving
from the upstream side into the corresponding rack 32. In this manner, the carrying-in
and carrying-out of glass plates 2 are performed repeatedly.

[0094] As described above, in the stocker facility 1, the glass plate 2 is transferred
between the flip 17 and the rack 32 by means of the track-side conveyance base 25 and
the rack-side conveyance base 54, and thus the glass plate 2 can be stored into the rack
32.  During the transfer, the glass plate 2 is supported by the flip 17, and therefore, the
glass plate 2 can be stored into the rack 32 in a raised state without laying down the glass
plate 2. Also, the glass plate 2 stored in the rack 32 in the raised state can be transferred
to the flip 17 by means of the track-side conveyance base 25 and the rack-side

conveyance base 54, and thus the glass plate 2 can be retrieved from the rack 32.



girders 33a and the separators 34 while the glass plate 2 is moving. Thus, damage to the glass plate 2
or production of dust due to the rubbing can be prevented. Moreover, the glass plate 2 is lifted and
lowered slowly at the storage position. Therefore, when the glass plate 2 is lowered, the glass plate 2
can be premantesl from hitting the bottom girders 33# hard to become damaged, and also, when the
glass platekziimlifted7the glass plate 2 can be prevented from hitting the rack-side conveyance base
54 hard to become damaged. [0100] Still further, in the stocker facility 1 according to the present
embodiment, when the rack-side conveyance base 54 is lifted to the conveyance position, the

attachment portions 54a protrude between, and at the side of, the plurality qf.battom girders 33a, so
that the upJEr sLrasde s ihe 6h8¥§:§é@a$ ﬁo&%ﬁ H‘Ilﬁq@ﬁgff%i&ﬁ%sageﬁfgrﬁng%gﬁﬁgé%s a result,
the glass plate 2 can be move, oothly. in the left-right diregtion. i k.32, ' ass plate 2
can be traé%recrtrlé}1 s%glc%x})s} %&%@éﬁc %(1 CIr%c Oggegﬁré?%ht%a ?pﬁ fn[&%%ﬁ%ﬁ% g%@&%gﬂ}ci ity 1

according g the present amBoGiMEntIhe iR A SUPRORS e, gless RIate by the pivraliyaf spherical

rollers 21. Therefore, when the glass plate 2 is slidingly moved by méans of the rollers 26, the glass

plate 2 mayphg:slidinelyimovad nuiiibe plass,Matthe seanedagaingbtbedtipck thEvak imosuch a
manner, the glass plate 2 can be moved smoothly. Accordingly, when the glass plate 2 is transferred

between the:taelidZ andilie timidnibedlassqiatd 2otan by enteltfron fallied withr. Moreover, if
the glass plate 2 is slidingly moved directly on the support plates 20 of the flip 17, the glass plate 2
becomes damagegamucdustix fheduiedrdaowavdtcthstioskaiatiiinea efcosreliorkes thalgesent
embodiment can prevent such problems. [0102] Further, in the stocker facility 1 according to the

present embadifkahittie M 78T I9EFa SN RRIESHVEYRACEHREHAR SRS £ ¢ BB Moved together

by means of the 11P19642 KG20100070 track-side running base 14. Therefore, positjonal alignment
fe o T dnlek i3

between tHETFL ARG B tBGKkSsrs EOVRYARCE e e HeRh ARG A Soperating
b i dingly, Since.the {li t
ﬁ:’g'ggzm:r%pyiegga}?%f i %i?%%e%{]clze@%ﬁ% U eE\x%%IlP t\%’z gﬂgs ?a%"él%f ﬁ!ﬁ&u%%(}ﬁ%ﬁ%f?ere

€ move er, numper or components can pbe reauce Compared toa

case wherg %ﬁ&é'kﬁa]cg 20d 06 RGH: $id6 CONYRY aMEMAShANISTH 24 AER MBYRESeparately. Therefore,
the manufacturing cost can be reduced. _
Therefore, the glass plates 2 can be carried into and out of the rack 32 securely and
speedily.
[0096] In a case where the glass plate 2 is a solar panel or liquid crystal panel, various
components are gathered at one surface of the glass plate 2. For this reason, the glass
plate 2 can be touched only on the reverse side. In the stocker facility 1 according to
the present embodiment, the track robot 10 raises the glass plate 2 moving on the wheel
conveyor 3 by supporting the glass plate 2 from below, and moves the glass plate 2 in the
raised state. Accordingly, the flip 17 does not touch the upper surface (or front surface)
of the glass plate 2. Therefore, in the stocker facility 1, the glass plate 2 can be moved
between the wheel conveyor 3 and the rack 32 while one surface is kept facing upward
(or facing front). Thus, the glass plate 2 can be moved without causing damage to the
components on the glass plate 2.
[0097] In the stocker facility 1 according to the present embodiment, robots for

conveyance use different from the track robot 10 are provided at the rack 32 side.

Therefore, it is not necessary to slide the track robot 10 to the feft and right to insert the



[0103] Although not shown in the drawings, a hinge lifting/lowering mechanism may be attached to the
track-side running base 14 of the stocker facility 1 according to the present embodiment. The hinge 15
is attacheq 1t91t(5|be track-side running base 14 via thﬁ)hinge lifting/lowering mechanism. The hinge 15 is
lifted and Iﬁg{gﬁ%ot@aéneans of the hinge lifting/lowering mechanism. The hinge lifting/lowering
mechanism Tifts the hinge 15 until the upper surfaces 20a of the support plates 20 become positioned
above the upper surface of the wheel conveyor 3, and lowers the hinge 15 until the upper surfaces 20a
of the support plates 20 become positioned below the upper surface of the wheel conveyor 3. [0104]
Specificallyadi thedirme iatdakingotitei glassiplatat it Jdewhesl Gaoveler garthe ingeidSimay be
lifted before rotating the flip 17. In this marmer, the glass plate 2 can be placed onto the flip 17 without
rotating the flip 17;etheocthertthndraakthibtnid oftplasingatiengislspplitteng watds thisthehmekconveyor
3, the hinge 15 may be towered with the flip 17 set in the horizontal state. In this manner, the glass
plate 2 caddbe pracadisaty. hénh e svavsw T BirbEraal dhirtarhsgank e Sate 2 onto and
from the wheel conveyor 3 in such a manner, the glass plate 2 can be kept in the horizontal state at
the time of PRGHGHE YRLEH tngﬁfbgi%éqﬁs 7 AR gPEse PikRes et alesp Rl dtRom
becoming inclingud2 t the,time of placing and taking the glass plate 2 onto and from the wheel conveyor
3. 11P19§ﬂ§% tgfda‘bl?g]j[%l%] The stocker facility | according to the present embodiment is

configured s that-fransiendl e diasshie sl aatieromeddolesssaaasorldsects that
€ conveyance int

the track-side conveyance base 25 and the rack-si ase 54 are aligne e left-right

direction. TRismakesibhassblentoprexant Jor auamiiendhe.falining situaiensy & gityatign where the
glass plate 2 is not properly transferred and thereby the glass plate 2 falls onto the bottom girders 33a

and becomes esioagiduengd @ aitddon svkepediesglass plate s ribs ornthedotamrgiders 33a to
cause dust while moving. [0106] [Embodiment 2] A stocker facility 1A according to Embodiment 2
has a simitanGenfiguratiperatethatepkthlesiyckerafdeitiyet. adcordantpl & rsodimenade Therefere, the
description below regarding the configuration of the stocker facility IA according to Embodiment 2 only
describesr@ﬁ@@?ﬁé&%kﬁ%%&ﬁ@%@%a%ﬁeﬁéasgé@@iﬁé@iﬁtwaé@o%ﬁﬁ@wﬁmﬁmﬁéﬁt I In
Embodiment 2, the same configuration ags_that described in Embodiment 1 is denoted by the same
reference@@ﬁgza&lﬁ%f@rﬁgéﬂlﬁﬁ RBStRent TR EH HeEEBROT BEEdeh BctiffdiCconfiguration is

omitted. The same is,true for E bodlment.f.%'c}gd Empbodiment 4.,[0107] A track ro 0A of the

ot
stocker fagﬂwelyﬁéccecg? Ing Tt %E?énd?r%rgﬁ m%FﬁSes aul%llsgr@dp ated’ 53&1,’ 1enaoc‘ﬁeoft(\)/vtr:l?icc;:h is provided
between tw&égéga%%ﬂhﬁﬂ RRArRIA R 20, HiNE BUKLIBR, PIER 20A G SOt IR e ahprig than the

support plates 20. Except the difference in length, the auxiliary plates 20A are configured in the same

manner astheSHRPSHsRIgIeS 205 kash amsibanvplate20Achasgenlurality of sphererkraliers2] at its
front surface. Installation of the auxiliary plates 20A makes it possible not only to place a large-sized

glass plater shawaitsy Bobedigient dlaa 2He flipd ¢dotit dlsort tofplasektdd halfesizgd glasshlates 2A
(see Fig. 23), or two quarter-sized glass plates (not shown), on the flip 17 at one time and store the
two glass lakebat dPtitleetvagk robots 40 can be operated independently of each other to locate

the right-side rack robot 40 at the storage position of the glass plate 2 to be carried out

while the left-side rack robot 40 is performing a carry-in operation. In this manner, the

time for carrying-out of the glass plate 2 can be reduced by the eliminated time for lifting,

lowering, and moving the rack-side conveyance base 54.

[0099] Stll further, in the stocker facility 1 according to fhc pfesent embodiment, the

track-side conveyance base 25 is lifted and lowered by the rack-side lifting/lowering

actuator 38, and thereby the glass plate 2 can be positioned higher than the bottom

girders 33a and the separators 34. Accordingly, at the time of carrying the glass plate 2

into or out of the rack 32, the glass plate 2 can be prevented from rubbing on the bottom



11P19644 KG20100070 quarter-sized glass plates into different respective racks 32. The width of the
half-sized glass plate 2A is halved from the width of the glass plate 2, and the width and height of the
guarter-sized glass plate are halved from the width and height of the glass plate 2. Hereinafter, a
description iPg#en with reference to an operation $équence diagram in Fig. 24 regarding a case
where twolgl(aas1 plHrés 2A placed on the flip 17 are stored into different respective racks 32 and also
two glass plates 2A are retrieved from another rack 32 at one time. It should be noted that since the
details in the columns of the operation sequence diagram in Fig. 24 are the same as in Fig. 12, a

description th(i-:-re%f |so Jgper Oalrgﬁ ?Aasg E:I %m%%%g%%%pf@% ﬁ(ft &I%% %controller 28

and the ragk controﬁe e same con as the control t e stocker y 1 accordlng

to EmbodiREnid, gﬂ&r T8IBIaRsSh 0 A SReclicabrbyagless Ralks 2hdaoviog Quyee wheel
conveyor 3 aré stopped by the stoppers 6 (step S31); the track controller 28 causes the flip 17 to

rotate and gise;farvarge Sadhatdhaiwe glass plates 2Amrea plagedestba fliprhé:tstep, §32) and then-
the track controller 28 causes the track-side running base 14 to move to a storage position while
causing thenflipldsé atise fuitheediitibe inglipation engte of thenflip fobebvrivestbedangle a (step
S33). [0109] Meanwhile, in parallel to the control by the track controller 28, the rack controller 59
causes thezrattisside tonveyancetsabutged; @r@eﬁi&ﬂh@@!@?é@@@@%ﬁﬂ@ﬁﬁ@ﬂéﬁlggh)ﬂ@f@ﬁ&ﬁe
rack-side con nce base 54 has reached the storage position, the rack controller 59 further causes
the rack-siﬁbﬂ@oﬁgv@y&ﬁé&%@w@ﬁ%@ﬁﬁ&ﬁ?@ TREKCOHT SPRNEE PGS RARE (TchrEh®) bemrBif the
track-side conveyance base 25 has reached the front of the storage position and the rack-side
conveyanc@%@dﬁ has been lifted to the conveyance position, the sensor 60 transmits to the control

device 29 foe| ASREASINR e RRRER Ar A PR AR RIERs e PReas AR ST IERRRPS. he

track cont

the rack-side conveyance base 54 is lifted to the conveyance position, the attachment.
portions 54a protrude between, and at the side of, the plurality of bottom girders 33a, so
that the upper surfaces of the rollers 26 are positioned higher than the bottom girders 33a.
As a result, the glass plate 2 can be moved smoothly in the left-right direction in the rack
32, and the glass plate 2 can be transferred smoothly between the rack 32 and the flip 17.
[0101] In the stocker facility 1 according to the present embodiment, the flip 17
supports the glass plate 2 by the pl.urality of spherical rollers 21.  Therefore, when the
glass plate 2 is slidingly inoved by means of the rollers 26, the glass plate 2 may be
slidingly moved with the glass plate 2 leaned against the flip 17. Even in such a manner,
the glass plate 2 can be moved smoothly.  Accordingly, when the glass plate 2 is
transferred between the rack 32 and the flip 17, the glass plate 2 can be prevented from
falling over. Moreover, if the glass plate 2 is slidingly moved directly on the support
plates 20 of the flip 17, the glass plate 2 becomes damaged and dust is produced.
However,-the stocker facility 1 according to the present embodiment can prevent such
problems.

[0102] Further, in the stocker facility 1 according to the present embodiment, the flip 17

and the track-side conveyance mechanism 24 can be moved together by means of the



KG20100070 causes the flip 17 to rise again until the inclination angle of the flip 17 becomes the angle
J3 (step S36). When the inclination angle of the flip 17 becomes the angle , the track controller 28
causes th rt 22 to be lowered, so that the glass plates 2A are placed on the rollers 26 of the
track-side;gz%ré%miac@% base 25 (step S37). Then, the track controller 28 causes the rollers 26 to rotate
(step S38). ontroller 59 also causes the rollers 55 of the rack-side conveyance base 54 to
rotate in synchronization with the rollers 26 (step S39). As a result, one glass plate 2A is transferred
from the flip 17 to the rack 32. [0110] When the one glass plate 2A is transferred to the rack 32 and

entirely placed-eridhanhipebssyfaces Thdhaanl|gresat oilthl sack:si de warveyrite basadhdhe rack
controller 59 drives the rack-side lifting/lowering actuator 58 to lower the rack-side conveyance base
54, so thatrthé-aiie glassplate 2deibplaved Hs thet bottorgirdedsad 3w ¢step Sa@)ganddiubahe
operation of storing the one glass plate 2A is completed. It should be noted that after the storing ;
operation isastrjietisd aekerdiel ronFotier 5o SapddsrkibgdrasidaldoRrvByRYRICH ERE BN be lowered
to the standby position, and prepares for the next retrieval or can-ying-in of a glass plate 2A. [0111]

After the oriegIabs Piats DR hemdherrdd tRE HFAIESRERIRT B ARTRAHERTBANRASE? 35%F ift the

t 22, with the ather gl late 2A placed on th f f the rollers 26 of th
rack-cice KBRS AR B S e 0 BN TR PR DA B o THTRALSS (step S41).
After the ofﬂ%r,egliajégstgéaﬁ% | égt#%% fé’g{p_ lgglll%&ﬁ&%,‘ the track controller 28 subsequently drives

the flip actuator 18'to rotate until the inclination angle of the flip 17 becomes the angle a

(step S42)oY\hen Memingdinatiomanalenchtheipidd besamesithe analedn thadraskicontgller 28 drives

the track-side sﬁde actuator 13 to move the track-side conveyance base 25 to the front of another

storage pogitiondstaroohd)ratER1R5ARIIKAZ BLEO04Q {0ld 2lcthentdtiti rackiconttdlietbelrives the
rack-side slide actuator 50 to move the rack-side conveyance base 54 to the other storage position
(step S44pr¥¢beinethbodickeside Thaveyante bastnbierbmches tivk ciderstonagd positioniathe rack
controller 59 drives the rack-side lifting/lowering actuator 58 to lift the rack-side conveyance base 54 to
the convelitrgsel fosgitometiag Swshawssn tHdahereside isdifed anddpuedbshasaenehdy the front of
the other storag%ggsitioh and the rack-side conveyance base 54 has been lifted to the conveyance

position, tHEEERLEPE0AHS IR M Bbntrbladines B8 aEigraring e st thEsdhes 25 and 54
are aligned. with eac&i?t[ er. InGEeSLB[ nse, &g trfa} k cgntrg!leia 8 (%Vé—:-scghe fli 0 actuator &OSVEO rotate the
flip 17 aga HERRHS mcﬂﬁaﬁgn gng%)e 0 grl1e fiip % beeomesthie ang?e (rsl? §§8}n

the upper surface of the wheel conveyor 3, and lowers the hinge 15 until the upper

surfaces 20a of the support plates 20 become positioned below the upper surface of the

wheel conveyor 3.

[0104} Specifically, at the time of taking the glass plate 2 from the wheel conveyor 3,

the hinge 15 may be lifted before rotating the flip 17. In this manner, the glass Iﬁiate 2

can be placed onto the flip 17 without rotating the flip 17.  On the other he'md., at the

time of placing the glass plate 2 onto the wheel conveyor 3, the hinge 15 may be lowered

with the flip 17 set in the horizontal state.  In this manner, the glass plate 2 can be

placed.anto the wheel conveyor 3. "By placing and taking the glass plate 2 onto and

from the wheel conveyor 3 in such a manner, the glass plate 2 can be kept in the

horizontal state at the time of placing the glass plate 2 onto the flip 17, and the glass plate

2 can be prevented from becoming inclined at the time of placing and taking the glass

plate 2 onto and from the wheel conveyor 3.



[0113] When the inclination angle of the flip 17 becomes the angle 1, the track controller 28 causes the
support 22 to be lowered, so that the other glass plate 2A is placed on the rollers 26 of the track-side
conveyance base 25 (step S47). Then, the track controller 28 causes the rollers 26 to rotate (step
S38). The ragkwontroller 59 also causes the rollers485 of the rack-side conveyance base 54 to rotate
in synchrorizatiqnoith the rollers 26 (step S49). As a result, the other glass plate 2A is transferred
from the flip 17 to the rack 32. When the other glass plate 2A is transferred to the rack 32 and entirely
placed on the upper surfaces of the rollers 55 of the rack-side conveyance base 54, the rack controller

59 drives the rack-side lifting/lowering actuator 58 tq lower the rack-side conveyance base 54, so that
the other é@%@éla@’?ﬂt%ﬁégfé‘digﬁ%%%&&ﬁ l‘;ﬁrg@@@%‘?@ﬂgb B Ighcéjﬁ{ﬁ% er%%%c that after

e o S AR e Ak SRSt AP SRUSRATE AT R e CARMRIAGS base 24 10

be Iowere& 0 the'stan and prepares e next retrieval or carrying-in or a glass plate

2A. [0114],sGlass; Plate Relrieval Qparalignr Whileae fagkeside.conveyance hase-a4dsheing
lowered, the track controller 28 11P19647 KG20100070 drives the track-side slide actuator 13 to

move the taekisileinRaMBYaAN0;RASEIRE 10R SipIads prSIEoN Rk whishpiwaigldstplates 2A are stored
side by side in the left-right direction (step S51). After the rack-side conveyance base 54 has been

lowered tosthe:gtandbypositienythecrdeketantidier 3% drivesdhehpakisifterstidmdcteatby Beto move
the rack-side conveyance base 54 to the storage position in parallel to the control by the track

controller 28a(stpfr852§2i8ubsedhehtitomeagiabitcdhratid bsgodriredathagesclamide SitabrBwering
actuator 58 to lift the rack-side conveyance base 54 to the conveyance positign, so that the glass

plates 2A AFBYtdbERET RGP ErLAEDOLNB BIETE 55 Adtpresaufd 18] 0HEiNge rack-side

conveyance base 54 reaches the conveyance position, the rack-side conveyance base 54 and the
track-side My ¥ Hecome aligned in the left-right direction, and the sensor 60 transmits

e sonek gadsinalinctaa e Al Ine BRsERARAnd R Y AINSS IR Qiner Lo

receiving the signal, fhe-contro ce ines the rollers 2 55 ar with each

other, and i rackcantroler.afidryasdhrifac kostdayoliss antyator R dp Fotate thediaigss 55 (step

S54). The track controller 28 also causes therollers 26 of the track-side conveyance base 25 to rotate

in synchropigation:yethithemelleistaa aien S5hk Asdéesalilithe wecalashplajamA diadiansferred
from the rack 32 to the flip 17. [0116] When the two glass plates 2A are transferred to the flip 17 and

entirely plagdg desths teadiffsidaces fiveyahee ddsen?hjdhe fridekstantrolen 28 derfonmbthéosame
control as the control that the stocker facility 1 according to Embodiment 1 performs in steps S16 to
S21. SpecHicdiylithentrack boRtrdifslimgnialisbe shmeuppbETatieNys Higdlescribed in

Embodiment 1 is denoted by the same reference signs as those used in Embodiment 1,
and a description of such a common configuration is omitted. The same is true for
Embodiment 3 and Embodiment 4.

[0107] A track robot 10A of the stocker facility 1A according to Embodiment 2
includes auxiliary plates 20A, each of which is provided between two adjacent support
plates 20. The auxiliary plates 20A are formed to be shorter than the support plates 20.
Except the difference in length, the auxiliary plates 20A are configured in the same
manner as the support plates 20.  Each auxiliary plate 20A has a plurality of spherical
rollers 21 at its front surface. Installation of the auxiliary plates 20A makes it possible
not only to place a large-sized glass piate 2 shown in Embodiment 1 on the flip 17 but
also to place two half-sized glass plates 2A (see Fig. 23), or two quarter-sized glass

plates (not shown), on the flip 17 at one time and store the two glass plates 2A or the two



slowly, so that the two glass plates 2A are removed upward from the rollers 26 (step S56), and causes
the flip 17 to be inclined backward until the inclination angle becomes the angle a (step S57). After the

inclination angle of the flip 17 becomes the angle a, the 11P19648 K020 100070 track controller 28
causes th glg-side conveyance base 25 to movéi‘%o the vicinity of the wheel conveyor 3 (step S58), -
and causes ]fﬁBQWto be further inclined until the flip 17 becomes laid down in the horizontal

orientation, so that the two glass plates 2A are placed on the wheel conveyor 3. When the two glass
plates 2A are placed on the wheel conveyor 3, the controller for the conveyor causes the protruding

stoppers ;tandtharaw and drives the wheelshaliseedodnavesthe 91ass plates & 1ndhg dewpstream

side. Then, the operation sequence returns to step Sior step S31 in order to store the next glass plate

2 or glass gilatesi2A Proidngivedftbe: upstrasin sidesintasthel eerrespanding ikaibka3d hanthtlwds repeats
carrying-in and carrying-out of glass plates 2 and 2A. [0117] As described above, the stocker facility

IA accordithg tp thepsosengles poaimeahid cabhble diplecitgawohgiabs plaesRAsqriieflip 17 at one
time, and storing the glass plates 2A into different respective racks 32. The stocker facility |A is also
capable of SaFR)HFb dFsaTaEBI & GiReVifie tivsegesty atescpAtitiatearestgrdd@ion by side at one
storage pagiin b he fack 32, Therefore, the tme.for samying-n anglcarmying outof the gless petes

different respective racks 32 and aisé two glass plates 2A are retrieved from another rack

32 at one time. It should be noted that since the details in the columns of the operation

sequence diagram in Fig. 24 are the same as in Fig. 12, é description thereof is omitted.

[0108] <Glass Plate Storing Operation>

First, the track controller 28 and the rack controller 59 perform the same control

as the control that the stocker facﬂity I according to Embodiment | performs in steps S1

to §9.  Specifically, two glass plates 2A moving on the wheel conveyor 3 are stopped by

the stoppers 6 (step S31); the track controller 28 causes the flip 17 to rotate and rise

forward, so that the two glass plates 2A are placed on the flip 17 (step S32); and then the

track controller 28 causes the track-side running base 14 to move to a storage position

while causing the flip 17 to rise further until the inclination angle of the flip 17 becomes

the angle a (step S33). |

[0109] Meanwhile, in parallel to the control by the track controller 28, the rack

controller 59 causes the rack-side conveyance base 54 to slide to the storage position

(step S34); after the rack-side conveyance base 54 has reached the storage position, the

rack controller 59 further causes the rack-side conveyance base 54 to be lifted to the

conveyance position (step S35); when the track-side conveyance base 25 has reached the

front of the storage position and the rack-side conveyance base 54 has been lifted to the

conveyance position, the sensor 60 transmits to the control device 29 a signal indicating

that the bases 25 and 54 are aligned with each other. In response, the track controller 28



[0118] Further, in the stocker facility 1 according to the present embodiment, a glass plate 2A stored in
a rack 32 can be moved in the left-right direction by means of the rack robot 40 for repositioning. .
Accordingly, in a case where a glass plate 2A is stored at one storage position in advance and another
glass plate 2A éto be additionally stored at the sanfe storage position, the glass plate 2A stored in
advance crGbelgumved to the left and right to adjust its position prior to the storing of the other glass
plate 2A, and as a result, the other glass plate 2A can be additionally stored at the storage position
such that the two glass plates 2A are arranged side by side in the left-right direction. In this manner,

the position of a glass plate 2A in the left-right direction can be re-gdjysted, For this reason,.at the time
of storing SYRESTMAIPIA iir6tsf r%%‘%’é?‘i’tﬁ@ﬁb?ﬂ%%?ﬁga ‘ﬂ%f'ggﬂ; %E‘?@%dﬁ?ﬁ apnr%lcizn’lsely

ition the glass.plat int .32.Th h | for. stori 2A side b
Giie t ond SRB0E Hos GG b0 1A bEMGaGA OLD) T Suaa e G Bear iy a -

y performe Ion, r facility 1A

provides the,& ] %%ﬁaﬁ?&qh@%g@@%z @S&Qm&éeyg%e@lmﬁ@%ﬁ%ﬁw@gmré geerding to

Embodiment I. e stocker Tacilities 1 and IA according to Embodiments 1 and 2 having the

above configuratignsythe prmber.ek comerenesiatesping tesagkyobpt 40nslass thak the number of
components forming the track robot 10. Therefore, the rack robot 40 can be moved more speedily than

the track rebei-d0eMareques thertabiyabat 40tsan KpeEie)ind&herdentymfdther Facksobot 10.
-Therefore, after a glass plate 2 is transferred from the track robot 10 to the rack robot 40, the track
robot 10 maydss thoveldets\fardfithe reakt-sdayaovepositdrmbefdréothel sk ropshamigatieved toward
the next carry-out position. In this manner, the time for carrying-out of a glass plate 2 or 2A can be

reduced. DeseitPBerowis EFAsodmedisR capabla st Ethalsbuadiny AR IR TR BUT TSP

compared to 18A. [Embodiment 3]
17 to the rack 32.

[0110] When the one glass plate 2A is transferred to the rack 32 and entirely placed on
the upper surfaces of the rollers 26 of the rack-side conveyance base 54, the rack
controller 59 drives the rack-side lifting/lowering actuator 58 to lower the rack-side
conveyance base 54, so that the one glass plate 2A is placed on the bottom girders 33a
{step S40), and thus the operation of storing the one glass plate 2A is completed. It
should be noted that after the storing operation is compléted, the rack controller 59
causes the rack-side conveyance base 54 to be lowered to the standby position, and
prepares for the next retrieval or carrying-in of a glass plate 2A.

[0111] After the one glass plate 2A is transferred, the track controller 28 drives the lift
cylinder 23 to [ift the support 22, with the other glass plate 2A placed on the upper
surfaces of the rollers 26 of the track-side conveyance base 25, thereby lifting the other
glass plate 2A from the rollers 26 (step S41).  After the other glass plate 2A is lifted
from the rollers 26, the track controller 28 subsequently drives the flip actuator 18 to
rotate the flip 17 until the inclination angle of the flip 17 becomes the angle o (step 542).
When the inclination angle of the flip 17 becomes the angle «, the track controller 28
drives the track-side slide actuator 13 to move the track-side conveyance base 25 to the

front of another storage position (step S43).



In a stocker facility 1B according to Embodiment 3, a track robot 10B further includes a lifting/lowering
mechanism. The track-side conveyance base 25 is attached to the front of the track-side running base
14 via the track-side lifting/lowering mechanism. Tq track-side lifting/lowering mechanism includes a
track-side %@Ejﬁg@wng actuator 71. For example, the track-side lifting/lowering actuator 71 is an air
pressure igured to lift and lower the track-side conveyance base 25 in the up-down
direction (see arrow H in Fig. 26). [0121] At the time of carrying -in and carrying-out of glass plates 2
and 2A, the stocker facility 1B controls the operations of the track robot 10B and the rack robot 40 by

following qubstantistiynthacsarie siepsias Bedenl ohstaps-shewnde Ktaler 30ddigevdthd 1P19650
KG20100070 Hereinafter, differences from the control steps shown in Fig. 12 and Fig. 24 are only

described ok 22} d e ¢heestociecb feciitytd Bievehieer atglags platedh st 34 $ent Woen the track-side
conveyance base 25 to the rack-side conveyance base 54 (e.g., steps S8 and S9, steps S38 and S39,
or steps SzBkmdlSag)vaanae basst hrakcotline Gasthpraiezs poyivas Bhenasiovettiotier te rack-side
conveyance base 54, the track-side lifting/lowering actuator 71 is driven to lower the track-side

conveyandBibgsBomcksidrdifiinafliavrime Seuasne8yante hadackssidscrmiaatrshaticidlass plate
2 or 2A. After the track-side conveyance e 25 js removed from the glass plate 2 or 2A, the track
controller %%ﬁ&ggﬁ%ﬂﬂ%ﬁ&@gﬂg ‘g&tgpaﬁ%ztor %1\5?8 ?ES\?@%@W&C@E%@ _ reeBise 25 toward
the front 0&%%@&%&%{%39&99@'(Sk?{élbs%%%et S ARG SIde ganyeyance base >4 Is oved toward the
front of the Next storage position. I this manher, the frack-side conveyance base 25. which moves

slower thag.the rackside %%HV@%@W@%&‘W@@%@& ROV HeiRre, meving:hedagksside,

conveyance base 54, and thereby the time for carrying-out of a glass plate 2 or 2A can be reduced
significantlygf@1 Z3jidaragdiiannthesteckendacility \B.aigeeringhiesmbodiment previdesthe same

operational advantages as those provided by the stocker facility 1 according to Embodiment 1.
track controller 28 drives the flip actuator 18 to rotate the flip 17 again until the
inclination angle of the flip 17 becomes the angle 8 (step S46).

[0113] When the inclination angle of the flip 17 becomes the angle B, the track
controller 28 causes the support 22 to be lowered, so that the other glass plate 2A is
placed on the rollers 26 of the track-side conveyance base 25 (step S47). Then, the
track controller 28 causes the rollers 26 to rotate (step S38). The rack controller 39 also
causes the rollers 55 of the rack-side conveyance base 54 to rotate in synchronization
with the rollers 26 (step S49).  As a result, the other glass plate 2A is transferred from
the flip 17 to the rack 32.  When the other glass plate 2A is transferred to the rack 32
and entirely placed on the upper surfaces of the rollers 55 of the rack-side conveyance
base 54, the rack controller 59 drives the rack-side lifting/lowering actuator 58 to lower
the rack-side conveyance base 54, so that the other glass plate 2A is placed on the bottom
girders 33a (step 550). It should be noted that after the storing operation is completed,
the rack controller 59 causes the rack-side conveyance base 54 to be lowered to the
standby position, and prepares for the next retrieval.or carrying-in of a glass plate 2A.
[0114] <Giéss Plate Retrieval Operation>

While the rack-side conveyance base 54 is being lowered, the track controiler 28



[0124] [Embodiment 4] In a stocker facility IC according to Embodiment 4, a track robot 10C does
not include the track-side conveyance base 25, but instead, each rack robot 40C includes a rack-side
traverse mechanism 72. The rack-side traverse mechanism 72 is provided at the rack-side running
base 46, ahidP#Rfludes a rack-side traverse actuatof 73 which is configured as, for example, a ball
screw medh@aisiflirthe rack-side conveyance mechanism 51, a rack-side conveyance base 54C is
attached to the rack-side running base 11P19651 K020 100070 46 via the rack-side traverse
mechanism 72. The rack-side traverse actuator 73 is configured to cause the rack-side conveyance

base 54C lpralef 8t e sipndiapasifion.q me e aterali e elaiohy diection segarrow | in Fig

27). The rack-side conveyance base 54C extends laterally such that, whéen moved laterally, the

rack-side caNUEYACHIBASE wileiSRANS REIWRRE IR HRCKsRROLLOG iseincludingithelip 17 and the
rack 32 side (see Fig. 27). [0125] In the stocker facility 1C having the above configuration, when the

rack-side rgiRgitghase 43 hps been movacktoidesiorageaposibarearidithcbllim 17vhasdretenoved to
the front of the storage position, the rack controller 59 causes the rack-side traverse actuator 73 to
move the rackdbigleasinveydncediaseGaliclailrdily ¢to thpusikiondsalbie thesuppdtto roivethédlip 17,
and also causes the rack-side lifting/lowering actuator 58 to lift the rack-side convegance base 54C.

After the raeiksitis conveyaiteebpsRsabWaha HsEame Hiek tbrwallst pateaceayehayitheyitder 23 to
lower the support 22, SO that the glass plate 2 is %I)taced on the surfaces of the rqllers 55 of the
t

rack-side COREEHEE BHER BX0: [9BSR %f%h&ﬁ%ﬁgglggsﬂév%ﬂ%ﬁﬁééﬁﬁf %56 is driven,
e sl i ZISSHNR SR e I 14 e sk 2y el el 1o el
R A A LR ey o afacen e
32. (step S53).

[0115] When the rack-side conveyance base 54 reaches the conveyance position, the

rack-side conveyance base 54 and the track-side conveyance base 25 become aligned in

the left-right direction, and the sensor 60 transmits to the control device 29 a signal

indicating that the bases 25 and 54 are aligned with each other. Upon receiving the

signal, the control device 29 determines that the roﬂérs 26 and 55 are aligned with each

other, and the rack controller 39 drives the rack-side roller actuator 56 to rotate the

rollers 55 (step S54). ( The track controller 28 also causes the rollers 26 of the track-side

conveyance base 25 to rotate in synchronization with the rollers 55 (step S55). Asa

result, the two glass plates 2A are transferred from the rack 32 to the flip 17.

[0116] When the two glass plates 2A are transferred to the flip 17 and entirely placed

on the track-side conveyance base 25, the track controlier 28 performs the same control

as the control that the stocker facility 1 according to Embodiment 1 performs in steps

S16to 821.  Specifically, the track controller 28 causes the support 22 to be lifted

slowly, so that the two glass plates 2A are removed upward from the rollers 26 (step 556),

and causes the flip 17 to be inclined backward until the inclination angle becomes the

angle a (step S537).  After the inclination angle of the flip 17 becomes the angle o, the



[0127] The stocker facility IC having the above configuration makes it possible to reduce _the number of
components included in the track robot 10C, thereby making it possible to reduce the weight of t.he
track robot 1PGAs a result, the movement of the track robot 10C can be made faster, and the time for
carrying-irgﬁ@og@r(y}@g-out of glass 11P19652 KGZ0100070 p_Iates 2 can be reduce;d. [0128] In
addition, the stocker facility IC according to Embodiment 4 provides the same operational advantages
as those provided by the stocker facility 1 according to Embodiment 1. [0129] [Other Embodiments]

In the above embodiments, when the track-side running base 14 is moved, the glass plate 2 is simply
supportedtickhasuper2slates AGht oweaveid asoan alietdtive, WesHRpertPiates 2Qimay be provided
with a suction mechanism which is configured to be adhered to the glass plate 2 by suction. As
another altberitioel eenvigrabidptendt B suntibrenseshiznitim bitatehiickher theliileel mayl He: provided,
and the flip 17 may be caused to hold the glass plate 2 via the chuck or the like only when the
track-side fﬂgﬁﬁ%@éﬁg@@ﬁh}ﬁg d980bin the horizontal orientation, so that the two glass plates 2A

are placed on the wheel conveyor 3. When the two glass plates 2A are placed on the
wheel conveyor 3, the controller for the conveyor causes the protruding stoppers 6 to
withdraw and drives the wheel shafts 5 to move the glass plates 2 to the downstream side.
Then, the operation sequence returns to step S1 or step $31 in order to store the next
glass plate 2 or glass plates 2A moving from the upstream side into the corresponding
rack 32, and thus repeats carrying-in and carrying-out of glass plates 2 and 2A.

[0117] As described above, the stocker facility 1A according to the present embodiment
is capable of placing two glass plates 2A on the flip 17 at one time, and storing the glass
plates 2A into different respective racks 32. The stocker facility LA is also capable of
.carrying out of a rack 32 at one time two glass plates 2A that are stored side by side at
one storage position in the rack 32. Therefore, the time for carrying-in and carrying-out
of the glass plates 2A can be reduced..

[01 18] Further, in the stocker facility 1 according to the present embodiment, a glass
plate 2A stored in a rack 32 can be moved in the left-right direction by means of the rack
robot 40 for repositioning.  Accordingly, in a case where a glass plate 2A is stored at
one storage position in advance and another glass plate 2A is to be additionally stored at
the same storage position, the glass plate 2A stored in advance can be moved to the left
and right to adjust its position prior to the storing of the other glass plate 2A, and as a
result, the other glass plate 2A can be additionally stored at the storage position such that
the two glass plates 2A are arranged side by side in the left-right direction. In this
manner, the position of a glass plate 2A in the [eft-right direction can be re-adjusted.

For this reason, at the time of storing a glass plate 2A into a rack 32, it is not necessary to



[0130] Further, in the above embodiments, the inclination angle of the flip 17 when the track-side
running base 14 is moved is set to the angle a. However, the inclination angle of the flip 17 when the
track-side running base 14 is moved is not necessarily set to such an angle, but may be set to the
angle 13. Inithi®&ase, the control device 29 may ceatitrol the operation of the sliding apparatus 11 to
reduce thekitibgoepgeed of the track-side running base 14. In such a manner, the amount of wind
caused by the glass plate 2 can be reduced. [0131] As described above, the rollers 26 may be
replaced by, for example, a belt mechanism so long as such a replacing configuration allows a glass
plate 2 to slidingly move.to tgte left or right, Further, in.the present embodiment track-side running
base 14 is%ﬁ?&ﬁgﬁ% ROSUET & %133 3{6%%{;1%@5 aé:rk I%?\ierz[j]%ea%rjﬁs gq%%lﬁﬁ:gfi%sﬁ%hn e to the

angle . HANSYRILSHENS AN 01 eGSR 5 ARk EseRbabRT R pcir side running

base 14 is sli ove e track-side running base 14 11P19653 K020 100070 may be slidingly
moved withitheofliogd 7 kenblpiddewpcand aftgr the fraclssidad yanbeRassokdi s deaghedsthe front of

a storage position, the flip 17 may be raised such that the inclination angle becomes the angle .
Moreover, @fies frevlifed Bhas reeivediaibigred @assimlateEnthelinaek-side running base 14 may be
slidingly moved with the inclination angle of the flip 17 kept at the angle . [0132] Although each rack 32
is provided it thdrgthieletookers83Hjtserch apddingaconporgeintE méedinomive roldrd butingmipe
alternatively be, for example, components similar to the separators 34, so long as the alternative
componentbeyowotiiguaiesntiatcrenlnss praeserssHersyasebasak fhet 84dn stidRat addition,

the shape of the rack 32 is not limited to the above-described shape, but r%?/_b aégﬁ‘er nt shape.
[0133] In thecABBREE MTRIFRRMAHYRRK SR8 AN IRRMAI mERRE (S ié%% o bEReen two

racks 32. However, the position of the frack-side conyeyance mechanism 24 is npj imited to such a
position. A?,ea?ll%‘ffceqH&?ﬂgesgg‘(%dr%ﬁIteh,afhte%?r%r@ﬁi{sf&g%%\{ls\iey%%rg%eé‘%%%%fsEIr% iﬂ%rﬂgéab%é%rovided below

the racks 3. Jn a0 6 IFEDLASNIG IR0 TS ARNNA e SAe pARIgyiaton as hat of the

track-side running 14 Is provi ow the racks 32, and the track-side conveyance mechanism

24 is configureddolermevalle-ipthssont igandirsatianby s0ears okl BrRViDgapRaausedn this
case, the track-side running base 14 and the moving apparatus form a moving mechanism. In the

stocker fadilityshus €anfigeues, dhepsaniosidefoanieymokediagel @5sohthedrackasitiheaaveyance
mechanism 24 slidingly moves from below a rack 32 to the flip 17, and the transfer between the rack
32 and thectipy- g biéperfdmibi byrmreartbofithe frackrsidecconvelamtespabdbor 2A can

be reduced. Described below is Embodiment 3 capable of further reducing the
carrying-out time compared to 18A.
[Embodiment 2]

In a stocker facility 1B according to Embodiment 3, a track robot 10B further
includes a lifting/lowering mechanism. The track-side conveyance base 25 is attached
to the front of the track-side running base 14 via the track-side lifting/lowering
mechanism. The track-side lifting/lowering mechanism includes a track-side
lifting/lowering actaator 71.  For example, the track-side lifting/lowering actuator 71 is
an air pressure cylinder configured to lift and lower the track-side conveyance base 25 in
the up-down direction (see arrow H in Fig. 26).

[0121] At the time of carrying-in and carrying-out of glass plates 2 and 24, the stocker
facility 1B controls the operations of the track robot 10B and the rack robot 40 by

following substantially the same steps as the control steps shown in Fig. 12 and Fig. 24..



[0134] From the foregoing description, numerous modifications and other embodiments of the present
invention are obvious to one skilled in the art. Therefore, the foregoing description should be
interpreteq Iciﬂl%as an example and is provided forstge purpose of 11P19654 K020 100070 teaching
the best niggtgof%(ﬁ%réying out the present invention to one skilled in the art. The structural and/or
functional details may be substantially altered without departing from the spirit of the present invention.
Industrial Applicability [0135] The present invention is applicable to a stocker facility including racks
and a plate-shaped member transfer mechanism, in which the racks are each capable of storing a
plurality ot elatiesthapddinentbeisesn chetbat tfd storecshplateisaped madifier dreamaigged in a
raised state, and the plate-shaped member transfer mechanism is configured to insert the
plate-shapescmiegdbers into the racks and to retrieve the plate-shaped members from the racks.

Reference Signs List o ' )
[0122] In the stocker facility 1B, when a glass plate 2 or 2A is sent from the track-side

conveyance base 25 to the rack-side conveyance base 54 (e.g., steps S8 and S9, steps S38
and S39, or steps S48 and S49) and at least half of the glass plate 2 or 2A has been
moved onto the rack-side conveyance base 54, the track-side lifting/lowering actuator 71
is driven to lower the track-side conveyance base 25. As a result, the track-side
conveyance base 25 isﬁ removed from the glass plate 2 or 2A.  After the track-side
conveyance base 25 is removed from the glass plate 2 or 2A, the track controller 28
drives the track-side slide actuator 13 to move the track-side conveyance base 25 toward
the front of the next storage position before the rack-side conveyance base 54 is moved
toward the front of the next storage position. In this manner, the track-side conveyance
base 25, which moves slower than the rack-side conveyance base 54, may be moved
before moving the rack-side conveyance base 54, and thereby the time for carrying-out of
a glass plate 2 or 2A can be reduced significantly.
[0123] lIn addition, the stocker facility 1B according to Embodiment 3 provides the
same operational advantages as those provided by the stocker facility 1 according to
Embodiment 1.
[0124] [Embodiment 4]
In a stocker facility 1C according to Embodiment 4, a track robot 10C does not

include the track-side conveyance base 25, but instead, each rack robot 40C includes a
rack-side traverse mechanism 72.  The rack-side traverse mechanism 72 is provided at
the rack-side running base 46, and includes a rack-side traverse actuator 73 which is

- configured as, for example, a ball screw mechanism. In the rack-side conveyance

mechanism 51, a rack-side conveyance base 54C is attached to the rack-side running base



[0136] 1, IA to ICstocker facility 2, 2Aglass plate 10, 10A to IOC track robot iisliding apparatus 16flip
rotation mechanism 17flip 21spherical roller 22support
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- 46 via the rack-side traverse mechanism 72. The rack-side traverse actuator 73 is
configured to cause the rack-side conveyance base 54C located at the standby position to
move laterally in the left-right direction (see arrow I in Fig. 27).  The rack-side
conveyance base 54C extends laterally such that, when moved laterally, the rack-side
conveyance base 54C spans between the track robot 10C side including the flip 17 and
the rack 32 side (see Fig. 27).

[0125] In the stocker facility 1C having the above configuration, when the rack-side
running base 46 has been moved to a storage position and the flip 17 has been moved to
the front of the storage position, the rack controller 59 causes the rack-side traverse
actuator 73 to move the rack-side conveyance base 54C laterally to a position below the
support 22 of the flip 17, and also causes the rack-side lifting/lowering actuator 58 to lift
the rack-side conveyance base 54C.  After the rack-side conveyance base 54C is lifted,
the track controller 28 causes the lift cylinder 23 to lower the support 22, so that the glass
plate 2 is placed on the upper surfaces of {he rollers 55 of the rack-side conveyance base
54C.

[0126] In this state, when the rack-side roller actuator 56 is driven, the glass plate 2
leaning against the flip 17 is sent into the rack 32.  When the glass plate 2 is entirely
stored in the rack 32, the rack-side conveyance base 54C is lowered by means of the
rack-side lifting/lowering actuator 58. As a result, the glass plate 2 is inserted between
two adjacent separators 34 and then placed on the bottom girders 33a.  In this manner,
the glass plate 2 1s stored in the rack 32.

[0127] The stocker facility 1C having the above configuration makes it possible to
reduce the number of components included in the track robot 10C, thereby making it
possibie to reduce the weight of the track robot 10C.  As a result, the movement of the

track robot 10C can be made faster, and the time for carrying-in and carrying-out of glass
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plates 2 can be reduced.

[0128] In addition, the stocker facility 1C according to Embodiment 4 provides the
same operational advantages as those provided by the stocker facility 1 according to
Embodiment 1.

[0129] [Other Embodiments]

In the above embodiments, when the track-side running base 14 is moved, the
glass plate 2 1s simply supported by the support plates 20.  However, as an alternative,
the support plates 20 may be provided with a suction mechanism which is configured to
be adhered to the glass plate 2 by suction.  As another alternative configuration, not a
suction mechanism but a chuck or the like may be provided, and the flip 17 may be
caused to hold the glass plate 2 via the chuck or the like only when the track-side running
base 14 is moved.

{0130] Further, in the above embodiments, the inclination angle of the flip 17 when the
track-side running base 14 is moved is set to the angle a. However, the inclination
~angle of the flip 17 when the track-side running base 14 is moved is not necessarily set to
such an angle, but may be set to the angle . In this case, the control device 29 may
control the operation of the sliding apparatus 11 to reduce the moving speed of the
track-side running base 14. In such a manner, the amount of wind caused by the glass
plate 2 can be reduced.
[0131]. As described above, the rollers 26 may be replaced by, for example, a-beit
mechanism so long as such a replacing configuration allows a glass plate 2 to slidingly
move to the left or right.  Further, in the present embodiment, the track-side running
base 14 is slidingly moved after the flip 17 is raised or lowered to adjust the inclination
angle to the angle a. However, such a raising or lowering operation is not essential

when the track-side running base 14 is slidingly moved. The track-side running base 14
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may be slidingly moved with the flip 17 kept laid down, and after the track-side running
base 14 has reached the front of a storage position, the flip 17 may be raised such that the
inclination angle becomes the angle 8. Moreover, after the flip 17 has received a stored
glass plate 2, the track-side runn'ing base 14 may be slidingly moved with the inclination
angle of the flip 17 kept at the angle p.

[0132] Although each rack 32 is provided with the guide rollers 35, such guiding
components need not be rollers but may alternatively be, for example, components
similar to the separators 34, so long as the alternative components allow two adjacent
stored glass plates 2 to be spaced apart from each other. In addition, the shape of the
rack 32 is not limited to the above-described shape, but may be a different shape.

[0133] In the above embodiments, the track-side conveyance mechanism 24 is provided
between two racksl 32. However, the position of the track-side conveyance mechanism
24 is not limited to such a position.  As an alternative example, the track-side
conveyance mechanism 24 may be provided below the racks 32. In such a case, a
different moving apparatus having the same configuration as that of the track-side
running base 14 is provided below the racks 32, and the track-side conveyance
mechanism 24 is configured to be movable in the front-rear direction by means ;Jf the
moving apparatus. In this case, the track-side running base 14 and the moving
apparatus form a moving mechanism. In the stocker facility thus configured, the
track-side conveyance base 25 of the track-side conveyance mechanism 24 slidingly
moves from below a rack 32 to the flip 17, and the transfer between the rack 32 and the
flip 17 can be performed by means of the track-side conveyance base 25.

[0134] From the foregoing description, numerous modifications and other embodiments
of the present invention are obvious to one skilled in the art.  Therefore, the foregoing

description should be interpreted only as an example and is provided for the purpose of



[1]A plate-shaped member transfer facility comprising: a rack configured to store a plurality of
plate-shaped members, which are supported by a support so as to be raised and extend in a ‘
conveyingﬁi't;? gon, such that the plurality of platea-ssﬁaped members stored in the rack are arranged in
an arrangg&irgﬁlgﬁgﬁﬂon crossing the conveying direction, the rack being configured to allow each of
the plurality Of plate-shaped members to be carried into and out of the rack in the conveying direction
through an insertion opening; and a plate-shaped member transfer mechanism configured to
carry each plate-shaped member into or out of the rack in the conveying direction through the insertion

opening, whetgirthe platershkped menbeoiransferaaatanismdaciudes skilled in tadliptrotation
mechanism positioned in track-side space facing the insertion opening of the rack, the flip rotation
mechanisirhinstoging = fliyd/corfigeiregkialstapisortath b piatstshapéy aiterad eri thudibdeparditable around a
rotation axis parallel to the conveying direction, the flip rotation mechanism being configured to rotate
the flip to Fepse B¢ RBIdbN LR 8B BH4pEdIMember; a conveyance mechanism extending in
the conveying direction and including a sender configured to send, in the conveying direction, the
plate-shaped member that has been raised by the flip rotation mechanism; and a moving
mechanisg §om:ig%ulr d t(?_mgvletthe flip rotation mechanism and the conveyance mechanism in the
arrangem 1y ‘dSF HcAPRAG " e conveyance mechanism is configured to transfer the plate-shaped

member infpesiaiged SAle REIVERLING UASK:AIE FPacRaRd MEAGHRY MR Qlsihgsender.

plate-shaped member transfer mechanism, in which the racks are each capable of storing
a plurality of plate-shaped members such that the stored plate-shaped members are
arranged in a raised state, and the plate-shaped member transfer mechanism is configured
to insert the plate-shaped members into the racks and to retrieve the plate-shaped

members from the racks.

Reference Signs List
[0136] 1,1At01C stocker facility
2,2A glass plate

10, 10A to 10C  track robot

1t sliding apparatus
16 flip rotation mechanism
17 flip

21 spherical roller

22 support

24 track-side conveyance mechanism |
26 roller

32 rack

33a bottom girder



11P19657 K020 100070 [2] The plate-shaped member transfer facility according to claim 1, wherein
the conveyance mechanism includes: a track-side sending part serving as the sender; a track-side
conveyance mechanism disposed in the track-side space; a rack-side sending part serving as the
sender; and Bl¥ck-side conveyance mechanism disposed at the rack. [3] The plate-shaped member
transfer agpaeatidacoording to claim 2, wherein the track-side conveyance mechanism and the
rack-side conveyance mechanism are configured to transfer the plate-shaped member in the raised
state between the track-side sending part and the rack-side sending part. [4] The plate-shaped

member transfer f%ili%ecl%%i(d}g 0tto claim 2, wherein

41 rack-side moving mechanism
51 rack-side conveyance mechanism
55 roller

60 sensor



the moving mechanism includes: a track-side moving mechanism configured to move the track-side
conveyance mechanism in the arrangement direction; and a rack-side moving mechanism configured
to move th{a1 %—side conveyance mechanism in t'}% arrangement direction. 151The plate-shaped
member tr gﬁ[(ﬁ@ﬁiﬂﬁy according to claim 2, wheréin the track-side moving mechanism is
configured to move the track-side conveyance mechanism and the flip rotation mechanism together in
the arrangement direction. [6]The plate-shaped member transfer facility according to claim 2, wherein
the rack includes a plurality of support members, the plurality of support members are arranged to be
spaced apart from each other 11P19658 CLAIMS

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

é rack configured to store a plurality of pﬁate~shaped members, which are
supported by a support so as to be raised and extend in a conveying direction, such that
the plurality of plate-shaped members stored in the rack are arranged in an arrangement
direction crossing the conveying direction, the rack being configured to allow each of the
plurality of plate-shaped members to be carried into and out of the rack in the conveying
direction through an insertion opening; and

a plate-shaped member transfer mechanism configured to carry each
plate-shaped member into or out of the rack in the conveying direction through the
insertion opening, wherein

| the plate-shaped member transfer mechanism includes:

a flip rotation mechanism positioned in track-side space facing the
insertion opening of the rack, the flip rotation mechanism including a flip configured to
support the plate-shaped member and be rotatable around a rotation axis parallel to the
conveying direction, the flip rotation mechanism being configured to rotate the flip to
raise or lay down the plate-shaped member;

a conveyance mechanism extending in the conveying direction and
including a sender configured to send, in the conveying direction, the plate-shaped
member that has been raised by the flip rotation mechanism; and

a moving mechanism configured to move the flip rotation mechanism
and the conveyance mechanism in the arrangement direction, and

the conveyance mechanism is configured to transfer the plate-shaped member in

the raised state between the track-side space and the rack by means of the sender.



K020 100070 in the conveying direction, and are configured to support the plate-shaped member at

upper surfaces of the respective support members, the rack-side sending part includes a
rack-side driving member configured to send the plate-shaped member by moving the plate-shaped
member onl& f6e of the rack-side sending part, arid the rack-side conveyance mechanism is

configureddGlifti@adMdwer the rack-side sending part between a rack-side conveyance position and a
rack-side standby position, the rack-side conveyance position being a position at which the face of the
rack-side sending part is positioned higher than the upper surfaces of the support members, the

rack-side standby position bein osition at which the face of the rack-side sending part is positioned
lower thanﬁ%e upp{égesﬂf gaégsag% %%%ra%ﬁlbtr e k?%cr@.?%ffﬁ%rég E-%k‘ia?i:if(l;de[l’nweEr}r?f;eeé?ltransfer facility

according to claim,f. WiR&lne mNAHAG pidEaRNd R RATdOduAERATACSAR AUYiN0 member

configured to send the platée-shaped member by moving the plate-shaped member on a face of the

track-side ggnding Ra-aNR convihsntaskesida cANIRYAREE imechanixmiscpatigusedde ditand lower
the track-side sending part between a track-side conveyance position and a standby position, the

track-side ganNeyaapespasiion kg adpasition aiodkkiok thenfasemfthetiackssidéspending part is
positioned at a height that is substantially the same as a height of the face of the rack-side sending
part when thereagk-side sending part is at the rack-side conveyance position, the standby position
being a position at which the face of the track-side sending part is positioned lower than the upper
surfaces of the support members. : e

3] The plate-shaped member transfer apparatus according to claim 2, wherein
the track-side conveyance mechanism and the rack-side conveyance mechanism
are configured to transfer the plate-shaped member in the raised state between the

track-side sending part and the rack-side sending part.

[43 The plate-shaped member transfer-facility according to claim 2, wherein

th_e moving mechanism includes: a track-side moving mechanism configured to
move the track-side conveyance mechanism in the arrangement direction; and a rack-side
moving mechanism configured to move the rack-side conveyance mechanism in the

arrangement direction.

[5] The plate-shaped member transfer facility according to claim 2, wherein
the track-side moving mechanism is configured to move the track-side
conveyance mechanism and the flip rotation mechanism together in the arrangement

direction.

[6] The plate-shaped member transfer facility according to claim 2, wherein
the rack includes a plurality of support members,

the plurality of support members are arranged to be spaced apart from each other



11P19659 KG20100070 [8] The plate-shaped member transfer facility according to claim 2, further
comprising a position detection sensor configured to detect whether the track-side sending part and
the rack-s'q%%: ding part are aligned in the conveyjng direction, wherein the track-side sending
part and t - cg)d)%sending part are configuredto perform transfer of the plate-shaped member
when the position detection sensor detects that the track-side sending part and the rack-side sending
part are aligned in the conveying direction. [9] The plate-shaped member transfer mechanism facility
according to claim 1, wherein the flip rotation mechanism is configured to rotate the flip to lay

down the plate-shapedipeinbeisy ppdried doy flyaftip wheppbe flip pidatismprelchanibor is moved by
the moving mechanism. [10] The plate-shaped member transfer facility according to claim I, wherein

the flip inclpdessaphgrsliny biersitabisisplivpieettrolferbetind is configured to support a rear surface of

the plate-shaped member by means of the plurality of spherical rollers.
the rack-side sending part includes a rack-side driving member configured to

send the plate-shaped member by moving the plate-shaped member on a face of the
rack-side sending part, and

the rack-side conveyance mechanism is configured to lift and lower the
rack-side sending part between a rack-side conveyance position and a rack-side standby
position, the rack-side conveyance position being a position at which the face of the
rack-side sending part is positioned higher than the upper surfaces of the support
members, the rack-side standby position being a position at which the face of the
rack-side sending part is positioned lower than the upper surfaces of the support

members.

[7] The plate-shaped member transfer facility accbrding to claim 6, wherein

the track-side sending part includes a track-side driving member configured to
send the plate-shaped member by moving the plate-shaped member on a face of the
track-side sending part, and

the track-side conveyance mechanism is configured to lift and lower the
track-side sending part between a track-side conveyance position and a standby position,
the track-side conveyance position being a position at which the face of the track-side
sending part is pbsiﬁoned at a height that i1s substantially the same as a height of the face
of the rack-side sending part when the rack-side sending part is at the rack-side
conveyance position, the standby position being a position at which the face of the
track-side sending part is positioned lower than the upper surfaces of the support

members.
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[8] The plate-shaped member transfer facility according to claim 2, further
comprising a position detection sensor configured to detect whether the track-side
sending part and the rack-side sending part are aligned in the conveying direction,
wherein

the track-side sending part and the rack-side sending part are configured to
perform transfer of the plate-shaped member when the position detection sensor detects
that the track-side sending part and the rack-side sending part are aligned m the

conveying direction.

[9] The plate-shaped member transfer mechanism facility according to claim 1,
wherein

the flip rotation mechanism is configured to ratate the flip to lay down the
plate-shaped member supported by the flip when the flip rotation mechanism is moved

by the moving mechamsm.

[10] The plate-shaped member transfer facility according to claim 1, wherein the flip
includes a plurality of rollable spherical rollers, and is configured to support a rear

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



