DESCRI PTION Titl e of Invention OVERHEAD TRANSPORT CARRI AGE Techni cal
Field 5[0001] The present invention relates to an overhead transport
carriage conveying an object to be conveyed (a cassette containing a
plurality of sem conductor wafers, for exanple) with a detachable Iid
al ong a conveying route in, for exanple, a clean room Background Art
10[ 0002] A conventional overhead transport carriage, for exanple,
described in Patent Literature 1 is known. In the overhead transport

carriage of Patent Literature 1, e roppi ng- of f nmenber
prevents a lid fromdropping off p%@%lg’ggépg be conveyed when the

obj ect to be cpiunefdavedatibpaded and conveyed. The anti
151 i d-droppi ng-of f nmenber is rotationally noved with an actuator so

as to be pl acddVERIABADS TRANSPORTICARRIAGIRCt to be conveyed when
the object to be conveyed has been | oaded, and escaped fromthe lid

of the object Tethinécaldieldyed when t he object to be conveyed noves up
and dowr%. at a[t0i081r1] 'Iﬂag tI:arf:s.e:nt invention relates to an overhead transport carriage

conveying an object to be conveyed (a cassette containing a plurality of
semiconductor wafers, for example) with a detachable lid along a
conveying route in, for example, a clean room.
Background Art

10 [0002] A conventional overhead fransport carriage, for example,
described in Patent Literature 1 is known. In the overhead transport
carriage of Patent Literatwre 1, an anti lid-dropping-off member
prevents a lid from dropping off the object to be conveyed when the
object to be conveyed is loaded and conveyed. The anti

15 lid-dropping-off member is rotationally moved with an actuator so as to
be placed ahead of the lid of the object to be conveyed when the object
to be conveyed has been loaded, and escaped from the lid of the object
ta be conveyed when the object to be conveyed moves up and down.
Citation List

20 Patent Literature
[0003] Patent Literature 1: W(02009/141976
Summary of Invention
Technical Problem
[0004] With the overhead transport carriage, the lid is prevented from

25 dropping off when the object to be conveyed is conveyed, and the

up-and-down motion of the object to be conveyed is prevented from



20Patent Literature [0003] Patent Literature 1. W?2009/ 141976 Summary
of Invention Technical Problem [0004] Wth the overhead transport
carriage, the lid is prevented from 25droppi ng off when the object to
be conveyed is conveyed, and the up-and-down notion of the object to
be conveyed is prevented from being bl ocked. However, this requires
a dedi cated actuator to rotationally nove the anti |id-dropping-off
menber. For this reason, in a relatively snall overhead transport

carriage, it issiRarki rl I.r e Lol ify r
t hereof 5] OOOS?CDIQ% Pﬂlogﬁltz&of yrt{ﬁ‘g%’o\?gfst ? ﬁ@lg&r%esaendtehp%\t/@nt#g%alﬂ%f% to
provide an oveohgiMally aNSRONE aﬁﬁflid—@r%@gﬁ@%ﬂffme@nﬁérﬂpmr #is Hé‘a?é&ﬂ,‘iina”d

preventing a lid formng a part of an Object to be conveyed tfrom
droppi ng of f wheslativedy eljatiadvetieeaderaspme oattidge, dopyapkblardnebquired
preventing up-and-down notion of the object to be conveyed from being
bl ocked when ttheimbiifcthe s0uchibethesofeyed noves up and down. Sol ution
to pr ob|5em [0005] In light of the above, the present invention aims to provide an
overhead transport carriage having a simple structure and preventing a
lid forming a part of an object to be conveyed from dropping off when
the object to be conveyed is conveyed, and preventing up-and-down
motion of the object to be conveyed from being blocked when the object
10 to be conveyed moves up and down.
Solution to Problem
[0006] An overhead transport cartiage of the present invention,
conveying an object to be conveyed with a detachable lid along a
conveying route, the overhead transport catriage comprises a body
15 containing the object to be conveyed and traveling along the conveying
route, a lifting mechanism including a holding unit holding the object to
be conveyed and a lifting unit moving the holding unit up and down
with respect to a predetermined position at which the object to be
conveyed is contained, an anti lid-dropping-off member facing the lid
20 when the holding unit is located at the predetermined position, and a
moving mechanism moving the anti lid-dropping-off member in
response to the up-and-down motion of the holding unit so that the anti
lid-dropping-off member is located at a first position for preventing the
lid from dropping off when the holding unit is located at the
25 predetermined position and the anti lid-dropping-off member is located

at a second position farther from the lid than the first position when the



[ 0006] An overhead transport carriage of the present invention,
conveying an object to be conveyed wth a detachable Iid along a
conveying route, the overhead transport carriage conprises a body 15
contai ning the object to be conveyed and traveling along the
conveying route, a lifting nmechani smincluding a holding unit hol ding
the object to be conveyed and a lifting unit noving the holding unit
up and down with respect to a predeterm ned position at which the

obj ect to be it t @y , bbb ! er
Facing the |1 ooon pnant TERE i RRE AP DEh, kol (9 AR HieRilonTREd
predeternined;ngﬁhﬂion, and a novi ng nmechani sm noving the anti

| i d-droppi ng-off nmenber in response to the up-and-down notion of the
hol di ng unit J600TkIn this evdrhedd dradsmorpicagriagef therdtr lidsdroppimpesiiat a
first position for preventing the |lid fromdropping off when the

hol di ng uni t imenbemiedocated aé the pinsti positivhnfnt preyenting thevdid Henant i

| i d-droppi ng-of f nenb is |located at ,a second position farther from
the Iidothan tdfeppngsft Wi?SPﬂi%ﬁ*Plalwmlhb(ﬂdmﬂ Jeshte besoreeyed iand
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position farther fromthe Iid than the first position

hol di ngguni t Hldiap didgbjebietodej aveyal eneriiMgy l dewiwlgedpect is
down with respect to the predeterm ned position. "Wth this

confi gur at i on,th¢ pesdepraxinkdipogitiomt | Waithothis banfighivatian, the hp-andrdeyed i s
prevented from being blocked. In addition to the above, the noving
nmechani sm novésotioreofithe objiect tor b pomvpyeflfis prensatecbBomebeing tdodkieds t

osition and the ond
P &n addition to the above, the moving mechanism moves the anti

lid-dropping-off member between the first position and the second

15 position in response to the up-and-down motion of the holding unit.
With this overhead fransport carriage, therefore, the lid is prevented
from dropping off when the object to be conveyed is conveyed and the
up-and-down motion of the object to be conveyed is prevented from
being blocked with a simple structure.

20 [0008] In the over head transport carriage of the present invention, the
moving mechanism may include a first swinging unit provided with the
anti lid-dropping-off member and swinging between a forward position
and a backward position, and a second swinging unit connected to the
first swinging unit and swinging between an upward position and a

25 downward position, the second swinging unit may swing from the

downward position fo the upward position and the first swinging unit



15 position in response to the up-and-down notion of the hol ding
unit. Wth this overhead transport carriage, therefore, the lid is
prevented from dropping off when the object to be conveyed is
conveyed and the up-and-down notion of the object to be conveyed is
prevented from being bl ocked with a sinple structure. 20[0008] In the
over head transport carriage of the present invention, the noving
mechani sm may include a first swnging unit provided wth the anti

| i d- dr oppi ng- qlatan EATOE AT nd a
backviar o pogi Crah g AP Rthe [l oOR e,
swi ngi ng uni t lesldingWiuRdl NEORA! WELbRNa UBYRitbrR@edd | AiftaAdd flom the
25downwar d position, the second swinging unit nmay swng fromthe
downwar d posi tpredeterminké ppsicion, pheiebiy omaviap t the faintis tidsdvopgingdofiini t
may swing fromthe backward position to the forward position when the
hol di ng unit rmembeufropy the grcond tpmsitionetd thiesfirshpesitionnantchthe second
predet erm ned paosiftion, thereby mpving the anti |id-dropping-off
menber £rom t FRWVIBSEBEp s FWing o ther npwardppeaition o the dowmavagdcond

5 swinging unit swi,ng fr.omthe upward position to the downward
posi tion and tﬂ?éiﬁa‘{nr @Pds&hengfsﬁgs‘ﬁ Sraits MRAYg SWiRgm fForm ﬁ@r g@?ﬂi’fd
position to t | tiyon when the,haol di,ng unit noves down by
t he predeter mrbg)ggﬁg\kt\é%%bgaaifﬂgrpé’ﬁwoﬁow%thpﬁ@ﬂgﬂg oy iIHQYﬁdege?b’flh of f
menber fromt f Lbi t cang: Ltions Wih {his-10
configurati onf}ﬁ? tperé%%t?%?@hérl ecﬁ’éc:[futl %ﬁetﬂgrrrggﬁnlgeﬁlggﬁ%ﬁi i fig-dro mi"r?"'? d
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pr esentl0i nventdopfigutdtion)the stehctiRe bdths MoV SeRMEmLR %ﬁﬁgﬁﬁed and
|'i d-droppi ng-of f nmenber so 15 that the anti |id-dropping-off nenber
di spl aces t owdhel relabiktyc onthepmechardealbmotioprofdiat enoviag dnachemiym ik en
external force toward the second position acts on the anti

| i d- dr oppi ng-dfﬂpl‘mﬂaer | ocated at the first position, and the noving

mechani sm may i ncl ude a displacenent detector detecting displacenent
of the anti | i[@O@ thﬁgowﬁwaéma@ﬁport carriage of the present invention, the

moving mechanism may support the anti lid-dropping-off member so
15 that the anti lid-dropping-off member displaces toward the second
position by a predetermined amount when external force toward the
second positioh acts on the anti lid-dropping-off member located at the
first position, and the moving mechanism may include a displacement
detector detecting displacement of the anti lid-dropping-off member
20 toward the second position, With this configuration, the anti
lid-dropping-off member located at the first position displaces toward
the second position if the 1id is about to drop off from the object to be
conveyed during conveyance, for example. In this case, the
displacement detector detects the displacement of the anti
25 lid-dropping-off member toward the second position, thereby
recognizing that the lid is about to drop off from the object to be



20 toward the second position. Wth this configuration, the anti

| i d-droppi ng-of f menber | ocated at the first position displaces
toward the second position if the lid is about to drop off fromthe
obj ect to be conveyed during conveyance, for exanple. In this case,
t he di spl acenment detector detects the displacenent of the anti

251 i d-droppi ng-of f menber toward the second position, thereby
recogni zing that the lid is about to drop off fromthe object to be

conveyed. W t hodiieged Oriyiithtthiat &dfﬂi,guféﬂldng iﬁqtgzsgkﬁbl% th YalkeX %ok Yehidins,

actions, such as suspending the trave f over head transport

carriage if thmchiad shspending thd trapelodfitheoderhbid transpornhriile: FonyEyance
of the object to be conveyed for fixing the lid to the oﬁiﬁect to be

conveyed. 5[ 0Gsaibouh dréte offvand esemoptings ther commyanegef tfe dhiecprebent
invention, a part of the, anti |id-dropping-off nmenber at |east facing
the Iid may i reemyerediios diseng thediskio thaebiegt td axeasiveyed. Wth this
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of f the object to be conveyed during conveyance 1Is qui ckly,

t he 1id0is preyaatwely caughtieoapihtedid didps @ﬂﬁjtﬁ@bb{?@t b b6 QuMPyRA.
conveyed 15 pibirbieriade, fumaiscligipping el mtibeadanp easily okt
Brief Descri ptlidqgro%ghl[g-g&m El%fnber contacts with an external device or other
instruments, thereby preventing the external device or other instruments
from being damaged,
15 Advantageous Effects of Invention
[0011] According to the present invention, an unsafe state in which the
lid is about to drop off the object to be conveyed during conveyance is
detected quickdy, the lid is prevented from dropping off the object to be
conveyed during conveyance, and the up-and-down motion of the object
20 to be conveyed is prevented from being blocked with a simple structure.
Brief Description of Drawings
[0012] [Fig. 1] Fig. 1is a side view of an overhead transport cariage -
of an embodiment of the present invention.
[Fig. 2] Fig. 2 is a sectional view of the overhead transport
25 cartiage taken along line II-1T in Fig, 1.

[Fig. 3] Fig. 3 is a view illustrating the up-and-down motion of



[0012] [Fig. 1] Fig. 1 is a side view of an overhead transport
carriage of an enbodi ment of the present invention.

[Fig. 2] Fig. 2 is a sectional view of the overhead transport
25carriage taken along line II-I1l1 in Fig. 1. [Fig, 3] Fig. 3is a
view illustrating the up-and-down notion of an object to be conveyed
in the overhead transport carriage in Fig. 2. [Fig. 4 Pig. 4 is an
enl arged view of a main part of the overhead transport carriage in
Fig. 2. Descrigbli8ctab Heteadty@ihtheboahddd thespolt damgwin%ﬁ.cz.' bes a
preferred enbodi nént of the present invention in detail w't

reference to the ac@l@i?)aajyiﬁg_dlr@wangaﬂaﬂgeﬂevibhabf 4 Bis iRt of the
conponents are denoted by the sane reference signs in each draw ng,
and redundant aiesshesddranspertaamiageiin Figl2.[ 0014] As illustrated in Fig.
1, this overhead transport carriage 1 10 conveys an object to be
conveyed 30 al BagriptionoEEmbydimients( conveyi ng route) 3. The traveling

il 31 ' 2, th Ll f a clean_roomfor
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transport carroggs] Asi fifistéRd t HAgY 14 G@N0¥EHRT transport carriage 1

10 conveys an object to be conveyed 30 along a traveling rail (conveying

route) 3. The traveling rail 3 is mounted, via stays 2, on the ceiling of
a clean room for manufacturing semiconductor devices. The object to
be conveyed 30 is a cassette that contains a plurality of semiconductor
wafers (what is called a FOUP (Front Opening Unified Pod)). A
15 detachable lid 31 through which the semiconductor wafers are taken out
and put in is attached to a side of the object to be conveyed 30,
Furthermore, a flange 32 held with the overhead transport carriage 1 is
provided to the top surface of the object to be conveyed 30.
[0015] The overhead transport cairiage 1 includes a body 4 containing
20 the object to be conveyed 30 and traveling along the traveling rail 3.
The body 4 is suspended from the traveling rail 3 via traveling units 5.
Each of the fraveling units 5 includes a driving wheel and a guide wheel
that contact with the inner surface of the traveling rail 3, thus the body 4
travels along the fraveling rail 3. Furthermore, the traveling unit 5
25 includes an electromagnetic coil unit disposed on a part surrounded by

the traveling rail 3, thereby receiving power, without contact, from a



20 the object to be conveyed 30 and traveling along the traveling
rail 3. The body 4 is suspended fromthe traveling rail 3 via
traveling units 5. Each of the traveling units 5 includes a driving
wheel and a gui de wheel that contact with the inner surface of the
traveling rail 3, thus the body 4 travels along the traveling rail 3.
Furthernore, the traveling unit 5 25includes an el ectromagnetic coi
unit disposed on a part surrounded by the traveling rail 3, thereby

recei ving po ire Vi t h i ghafa equency
current i nstwlerg\ﬂintnm_ hgﬁg%?§%%é¢%ﬁ56%5%g%¥Wﬁg y 4 includes
a base frame 4@006] WhiHadyeinthniéshibase Saine £ mﬁwmmme@ravérﬁﬁ% {infent
side and the rear side of the base frane 4a in a conveying difection

A are provi deds v nbugteflr oithe fromtreidéandnlie mear side of the bage Fanexds &ngi ng
downward, respectively. The object to be conveyed 30 is | oaded

bet ween t he fresmveyingndirerbioandl arhgroeided fwithna fronti framesdtatand tahedart he

lid 31 i_s di rgéted ina |lateral direction wth respect to the
conveyi Rg di r SE3Men9R. exigndingn fownmwerd,ndesnsriieslyng e cobipeti da, be
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side that the lid 31 ditects to is referred to as "one side", and the
10 opposite side thereof is referred to as "the other side", with respect to
the conveying direction A.
[0017] The base frame 4a is provided with a lifting mechanism 6. The
lifting mechanism 6 includes a lifting unit 7 and a holding unit 8. The
holding unit 8 holds the object to be conveyed 30 by holding the flange
15 32, The lifting unit 7 moves the holding unit 8 up and down with
respect to a predetermined position P at which the containing of the
object to be conveyed 30 is performed. More specifically, the lifiing
unit 7 sends out a plurality of belts 9 synchronously, thus the holding
“unit 8 attached to the ends of the belts 9 moves down from the position
20 . P DBy contrast, the lifting unit 7 winds up the plurality of belts 9
synchronously, thus the holding unit 8 attached to the ends of the belts 9
moves up to the position .  The base frame 4a may be provided with a
cross feeder displacing the lifting unit 7 to the one side or the other side
with respect to the conveying direction A, and a 0 drive rotating the
25 lifting unit 7 in a horizontal plane, or other units.

[0018] With the above-mentioned configuration, the overhead transport



15 32. The lifting unit 7 noves the holding unit 8 up and down with
respect to a predeterm ned position P at which the containing of the
obj ect to be conveyed 30 is perfornmed. More specifically, the lifting
unit 7 sends out a plurality of belts 9 synchronously, thus the

hol ding unit 8 attached to the ends of the belts 9 noves down from
the position 20 P. By contrast, the lifting unit 7 wnds up the
plurality of belts 9 synchronously, thus the holding unit 8 attached
to the ends ofqdriigedql . kylad rame
4a may be provideggmﬁtﬁ@ggéggggﬁgggdg?:g?ﬁ%ﬁ%ﬁFﬁgﬁﬁﬁgcﬁgggfﬁggﬁ)Ft 7
to the one si dsbowe 4 fporobher caivigattict Boures F&at extadnplBes GRAMEMdMtor
direction A, and a O drive rotating the 25lifting unit 7 in a

hori zontal pl aprecessingtapparatis)t®. chiRlB]inWieh bbllp 4bdwe-olfmt i tonéd
configuration, the overhead transport carriage 1 works as follows:
the overhead t¢cnvepedt 80gdneddage the pershy hfingeum theoliftingf mackanisray@nce
source gfor eﬁ? | e, S nicongﬂgtor processi ng_apparatus) .to contain
in the Body 4,544580vH)tee the eveseeadborsport cgripgcht satriss the ebisst to by
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conveyed 30 1 ded nablp o BBRfRNol DrBLLSRETbEBY) ¥ iR ihe
lifting mechanitgeatto BdSdRleyés 30! llbﬂééd A o Edﬂf{l%ﬂ tﬁeg{)bg} E%?%?\]angt he

overhead transpoOrt carriage 1 includes an anti” |id-dr n

menber 120 f acidugwri the liftidg Idechnishes obj ect to be conveyed 30 when the
hol ding unit 8 is |ocat eg at the predeterm ned position?, and a

movi ng nechani[§M 2D Asoillustratede imrdtig. 15 ahd dFigr dhpihegevdtheat nmsp@® i n
response to the up-and-down notion of the holding unit 8. The anti

| i d- dr oppi ng- c¥ttiagsbéncludesian antislid-droppingreft mambet20 fastagthei lid3{ f or
exanpl e, thin f] uorpcarbon resins uch as Tefl,on that, is a
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member having flexibility (for example, thin fluorocarbon resins, such
as Teflon that is a registered trademark) and is supported with the
moving unit 10 along the conveying direction A so as to cross the front
20 of the 1id 31.
[0020] The moving unit 10 includes a pair of swing arms (second
swinging unit) 11 extending from the one side to the other side with
respect to the conveying direction A.  The pair of the swing arms 11 is
installed between the frames 4b and 4¢ to sandwich therebetween the
25 holding unit 8 arranged on the predetermined position P.  One end 11a

of each of the swing arms 1] is rotationally supported with a



25hol ding unit 8 arranged on the predeterm ned position P. One end 11
a of each of the swing arns 11 is rotationally supported with a
correspondi ng shaft 12 standing on the franme 4b or 4c. The other end
| 1b of each swing arm 11 is provided with a receiving part 13
extending toward the inside. The receiving parts 13 of the respective
swing arns 11 abut on an upper surface 8a of the holding unit 8 when
the holding 5 unit 8 is located at the predeterm ned position P. The

respective swigigrespordind sBant 19 sty bR the hambibler A8t VEIRN oy BRYar d
position where the recerving part 13 1s |ocated at the position P and

a downwar d posjitisfieachewing fien 1 béeprovidedpaith alecdivink paat 1Bdedtevig t han
the position P. Note that when the holding unit 8 is | ocated at the

position P, tHewandhe itsider f dhe redeivihg paris &8 \of tlge reapéctive sawirg aives
upper surface 8a of the holding unit 8 are nearly | ocated at the
posi tion?. [00d1gbufiea anhspesicurfage 8a afbp holding uaitn§ whendhe hokding ed
Fespect ve swilidh Liieeasd P RRUIIGG FoRoNG 1 3 ISR VE SHGRar o
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to the conveyigagihn'Whdrt Phe receiving part 13 is located lower than the position P,
Note that when the holding unit 8 is located at the position P, the lower
10 surface of the receiving part 13 and the upper surface 8a of the holding
unit 8 are nearly located at the position P.
[0021] The one end 11a of each swing arm 11 is connected to another
swing arm (first swinging unit) 14 extending downward, The
respective swing arms 14 swing about the shafts 12 between a forward
15 position where the swing arms 11 are located at the upward position and
a backward position where the swing arms 11 are located at the
downward position.
[0022] Both swing arms 14 are attached with the anti lid-dropping-off
member 20. More specifically, with respect to the conveying direction
20 A, both lateral ends of the anti lid-dropping-off member 20 are
subjected to bending and are fixed to the respective swing arms 14,
The anti lid-dropping-off member 20 swings about the shafis 12
between an anti dropping-off position (first position) where the swing
arms 11 and 14 are located at the upward position and the forward
25 position, respectively, and an escape position (second position) where

the swing arms 11 and 14 are located at the downward position and the



20 A, “both lateral ends of the anti |id-dropping-off nmenber 20 are
subj ected to bending and are fixed to the respective swng arns 14.
The anti |id-dropping-off nenber 20 swi ngs about the shafts 12

bet ween an anti dropping-off position (first position) where the
swing arns 11 and 14 are |ocated at the upward position and the
forward 25position, respectively, and an escape position (second
position) where the swing arns 11 and 14 are | ocated at the downward

posi tion and tlﬁlﬁkw)@?&kﬁ%iﬁbmrﬁ%ésbé&ive&esméi it ytheN%@ngggBmEt@frant i
1 Ng-

droppi ng-of f position,” ich"a part of the anti Iid- g- of f
nmenber 20 facipgsitidie at which aipgrtopthle dntioid-dreppase-baCRcpibet DO fhdidg 31
wth a distance of several mllinmeters, prevents the Iid 31 from

droppi ng of f. thikdidk3daeapmpiofiom the swrfacepofithe tid 3hmitten distancd bé 11 d
31 than the anti dr opfj ng-of f position. [0023] The noving nmechani sm
10 and the antsevetalimilimeiprsgpesvenisshe did Hofromndiogpingfiis Bhoessaper k

as follgws. In the case where the holdipg unit 8 ves down fromthe
pr edet ePrmi ned RASHIAH 1§ 150%9011@311%?@1' Lﬁ?ﬂ’éﬁ%cﬁéi -ﬁ ﬂi@%@ @&dgmpgmggqfft he
swing alnms 14 reverse fromthe forward position to the backward

position as t g arns 11 nove down from the upward position to
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the anti droppi ng-of?@pom on to the escape positior
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fromthe

downward position and the swing arns 14 swn or war
positidf to tHHukieédvan FigogidridoFigMBsnthi hewihgl Ainizg 14 tederSe Hvne théelown
by the predeterm ned distance JD fromthe 20predeterm ned position P,
t her eby novi ndorwardapasition tb theolpguikmgr d fpbsitientesrthe Gwing mrinkd 1anbye

dr oppi ng-of f position to the escape position. [0024] By contrast, in
the case wher glove fies dheypward pesitionds thp dawnwardppasifeare due e dhe

Forvar d posi ¢ MEHEHEIRIERT ShibirOLAG Uit BB B @ORORRHES position P by

a predetermined distance D, With this configuration, the anti

15 lid-dropping-off member 20 moves from the anti dropping-off position
to the escape position. In other words, the swing arms 11 swing from
the upward position to the downward position and the swing arms 14
swing from the forward position to the backward position when the
holding unit 8 moves down by the predetermined distance D from the -

20 predetermined position P, thereby moving the anti lid-dropping-off
member 20 from the anti dropping-off position to the escape position.
[0024] By contrast, in the case where the holding unit 8 moves up to the
predetermined position P, the swing arms 14 move from the backward
position to the forward position as the swing arms 11 move up from the

25 downward position to the upward position becanse the holding unit 8

lifts the receiving part 13. With this configuration, the anti
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25downward position to the upward position because the holding unit 8
lifts the receiving part 13. Wth this configuration, the anti

| i d-dr oppi ng-of f nmenber 20 noves fromthe escape position to the anti
dr oppi ng-of f position. In other words, the swing arns 11 swing from
t he downward position to the upward position and the swing arns 14
swing fromthe backward position to the forward position when the
5hol ding unit 8 noves up by the predeterm ned distance D fromthe

predet ef mi ned [RREHdpL-BF hBbED20 mﬂeaqscdn@%h@e%drag% pasitioARBIE i |

menber 20 fromthe pe position to the anti ing-of f position.
[0025] As nentdroppisigadfOpesitivhe IDvthes wadbahe Wid® afay 4$ sﬁahﬁ% Hmh

| i d-droppi ng-off nenber 20 in response to the up-and-down notion of
10 the hol di nghemiotvigved pdsiiont toethanipward dsaditignpémd) theef Swingndress PO i s

| ocated at the anti dropping-off position when the holding unit 8 is
| ocated at th@%@giﬁmn&a askwiard pasition! todther Sypiand rositionewher e i s
| ocated _at th cape ,pqsi tion when the holding ynj,t 8 nmpves up, and
down wi £h resﬁ'@iémggum Pwyes i"@ngﬁthia{rggﬁg]mlﬂéatdmtﬂh@ Lhitoan dhas 14
of the nmoving nechani.sm, 10 ate sgribed in,nore detail,. ,As ,

st raced | PRSEeL astigh 15 GhieBTamicNi, des Mt iioRping T 1
connected to t I f . SW d tip-end part
16 fixed to tr%ﬂ&gﬁﬁﬁ‘fﬁgméﬁh8§ﬁ%ﬁ%’%ﬁwwﬂgﬂ? %%@%’8@4’ :‘*@H’&- pa][ts
15 and tip-en it | : ts
15 and L1 p. endopsst A Hiedidheh abald el A0 ARRARSEEHY LLANER BET 1S
the base-end HRLErobpirgoffabmbe! 20 inthéspond! & fnenu-Bd-Boah Aeraaber o

25 and 26. [0027] , the rotation restricting nmenbers 25 tfornmed on
the bad6-end phe heldhsy anitB sarthatpthe vt ¢i-didpbigneffhieaberZipisdoehtedb

naving at the anti dropping-off position when the holding unit 8 is located at the
position P and the anti lid-dropping-off member 20 is located at the
escape position when the holding unit 8 moves up and down with
respect to the position P,

15 [0026] Next, the swing arms 14 of the moving mechanism 10 are
described in more detail. As illustrated in Fig. 4, each swing arm 14
includes a base-end part 15 connected to the one end 11a of each swing
arm 11 and a tip-end part 16 fixed to the anti lid-dropping-off member
20.  Such base-end parts 15 and tip-end parts 16 are rotationally

20 - connected through shafts 17. Note that the rotational range of the
tip-end part 16 relative to the base-end part 15 is restricted with rotation
restricting members 25 and 26,

[0027] Thus, the rotation restricting members 25 formed on the
base-end parts 15 each are provided with end faces 25a and 25b having

25 predetermined angles to form a convex toward the tip-end parts 16.

The rotation restricting members 26 formed on the tip-end parts 16 are

11



25predetermned angles to forma convex toward the tip-end parts 16.
The rotation restricting nmenbers 26 forned on the tip-end parts 16
are provided with end faces 26a so as to abut on the respective end
faces 25a and 25b on the rotation restricting nenbers 25 by
rotational notion about the shafts 17. Wth this configuration, the
tip-end parts 16 rotate with respect to the base-end parts 15 between
the state where the end 5face 26a abuts on the end face 25a (the anti
|'i d-droppi ng- ohrovitRADRIth 2Adi fac&y 266 s b bl oAthé rékRRRVO 8nd Fhces
position) and the state where the end face 26a abuts on the end face
25b (the anti 23abl 2§tpomthenfotativaniestrictifig nserhivara 26 byatotAiopakinotion
outer than the anti dropping-off position). [0028] Brackets 18 and 19
are fixed to tdtwubdzeshafid 17ar (With thin donfiguration,i the tipeensaparts1 rotate

respectively, A pull spring 21 is stretched between the brackets 18

and 19. Wth tWits resnect fuiha base-endhparts b5 bebweray theistate swhergdlhie eadt he
b end part A5 38 SR ol Sh0 T SRR el A, e
AR AT B B
f?nl;]f[ QU;?Li ?P,ﬁ?‘%e6+ ?5'1% églhl _e?%‘? ng ep%sg)t@kggﬁg{lo?#(gp%}{é—i gﬁ’{“ E%ﬁli?t he
el gm&*nlto ) Menqﬂ%&&ﬁdpég%osggﬁ 6‘%%2%?%#éﬁfbﬁ %g@vﬂkﬁ?ﬁ ‘es pectg to

the base-end F{@ORS]%BI@dketsh@S andel 2 apndixkdae tBODHaSABRE pafit 05 GAHAG!
with the end face 25b. [0029] As descri bed above, the noving
nmechanilém 10 sipppnd p&rttll&«;rﬂptntti\ieg)d- dA poii speing X1 isanbhed Gebrecnithe t he
anti |id-dropping-off nmenmber 20 displaces toward the escape position
by a predet er iragketadBumnd IRen Véith ghisatorffiguration vihe dip-bnd gsictapé is

osition acts on the anti 25lid-droppi ng-of f nenber 20 | ocated at the
gnt i droppi ng_lgggé gbglpt aggrend part 15 s%%hatgﬂle end face 26a comes Into contact

with the end face 25a. In addition to that, a displacement detector 22,

such as a photo-interrupter having a light emifting element and a light
15 receiving element, is fixed to the base-end part 15, and a light shielding
plate 23 is fixed to the tip-end part 16. 'With this configuration, the
light shielding plate 23 blocks a light path (the light path from the light
emitting element fo the light receiving element) when the tip-end part
16 rotationally moves with respect o the base-end part 15 so that the
20 end face 26a comes into contact with the end face 25b.
[0029] As described above, the moving mechanism 10 suppotts the anti
lid-dropping-off member 20 so that the anti lid-dropping-off member 20
displaces toward the escape position by a predetermined amount when
external force toward the escape position acts on the anti
25 lid-dropping-off member 20 located at the anti dropping-off position.
In addition to that, the light path of the displacement detector 22 is

12



In addition to that, the light path of the displacenent detector 22
is blocked by the Iight shielding nenber 23 when the anti

| i d-dr oppi ng-of f nmenber 20 di splaces toward the escape position by a
predet er mi ned anount, thereby detecting the displacenent of the anti
| i d-droppi ng-of f menber 20 toward the escape position. 5[0030] As
descri bed above, in the overhead transport carriage 1, the anti

| i d-droppi ng-off nmenber 20 is |ocated at the anti dropping-off

position for mlemwatﬁmetlf@t bhigldbdg Heﬁmaagwﬁaﬂhefaﬁﬁmopgglgwdi ng

unit 8 holding the object To be conveyed 30 is |ocated at

pr edet er m ned member @0 dEspldédshtavitird therdstape pbdition byhg predetedninsd

prevented from 10 dropping off the object to be conveyed 30 during
conveyance. Thameuntj therabyddeseqsingothefdisplavenemnt 24 the ahth diat-drdppingt o

escape position fgrther framthe lid than the anti dropping-off

posi ti on when H@EbeGGTowArdthe ewapepasitignt he object to be conveyed 30
Wth thds. confDBAS I s Shscrig Bheve,ndheioms R SERBRrGRTIAES bihesst o

obove. 1 he. roidArdRRiE S rmbeT A0 S Rt E il etk rodl oS mper
esponse o t Ror SieveRbRBRRT i s} O3 dloBBine ot Wherf AR hler ' "
overhead 20 { IMRRIthe Gidck 4 el corfiFEE™Y & 10bRRa!didnd brédbilinient od

from dr oppi ng j ect to”"be convey I'S "conveyed" and
t he up- and- dowbsiiiglni PN AWith i RiofibuiatioRe t§ N16R 88 dis3 Brdventide Rt ed

frombeing bl ocked with a sinple structure. Furthernore, a dedicated
actuat d0 or otdreppidg\off ¢ke tobjorp e Heheorsweiyed 130ddavin® pongeyahte NETher 20
i's not necessary, 25thus the power consunption in the overhead
transport car rangidid-droppingefieanben20 is[locaed at thetdseapevpositamfarther
transport carrjage 1, if the holding unit 8 does not haold the object

to be conveyedr®d the Hd than fhet andl dioppinenei! ersitionigen the lioldingawmite®l at
the predet er mIRUPEde FRIGEHO WP LGOMAYS! A0 BvER itn And Hlovn With -

respect to the predetermined position P. With this configuration, the

15 up-and-down motion of the object to be conveyed 30 is prevented from

being blacked. In addition to the above, the moving mechanism 10

moves the anti lid-dropping-off member 20 between the anti

dropping-off position and the escape position in response to the

up-and-down motion of the holding unit 8. With the overhead

20 transport carriage 1, therefore, the lid 31 is prevented from dropping off

when the object to be conveyed 30 is.conveyed and the up-and-down

motion of the object to be conveyed 30 is prevented from being blocked

with a simple structure. Furthermore, a dedicated actmator or other

devices to move the anti lid-dropping-off member 20 is not necessary,

25 thus the power consumption in the overhead transport carriage 1 can be

reduced,
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5 anti |id-dropping-off nmenber 20 is prevented fromcontacting with
an external device or other instrunents when the overhead transport
carriage 1 does not contain the object to be conveyed 30 and travels
along the traveling rail 3 in an unloaded state. Moreover, the anti

| i d-droppi ng-of f menber 20 is |ocated at the escape position as |ong
as 10 the holding unit 8 noves up and down with respect to the
predeterm ned position P although the object to be conveyed 30 is not
bei ng hel d by [p0g1 ™ ehegvethedd Frandorciriage 100 {HEMAGIE it BRoes

up- and-down notion of the holding unit 8 IS prevented from being

bl ocked when tdst Hodd dengbjedtitd b8 coaveyeal 30, nlke dine lidkjrogpingafbmettheyeyed
30 noves up and down. 15 [0032] The novi ng nechani sm 10 i ncl udes the
swing arms 11 2his lodated bethetmntiadrbppiigre pbsition tvien thé hohingonit 8 is

| i d-droppi ng-of f nmenber 20 follow ng the up-and-down notion of the

hol di ng unit docated tithe predetarminedhpositionilh tWithothisy eenftpurations gbe t

carriage, 1, the structure of_ the noving nmechanism 10 is sinplified
and theJrel i abf 59- PRI oL EIEMEE 20 Bpreveie ) geniastng gvith an

e T i b Sk, AR 5 5, iyl BB
rher 20 di . ne. .

gﬁouﬁltr \C/i\hgnl PR Y RIS s MpufRR RAE oBREL 10 %3 Syt 307 %"%;ﬁh?%af

ggts: ti :)n. [rﬁgpdrlrg% ﬁgé rrecha% g-rrér%ll% 1%12%?&1@%@6%%25&%29&&%@@%% ect or

22 detecting Igi-gr) Fimehbéheo Q@Idcaieﬂ%%@@ﬁagﬁp%ﬁioﬁ%tléﬁgag

toward the escape position. Wth this configurati the anti

| i d-dr d@pi ng- ahé hoklieoni2 @ theeatgramt déwe vath fespbce ppibegreddicmaaed i on
di spl aces toward the escape position if the lid 31 is about to drop
of f fromthe giséitan Paltheuglo theeybidcbtbe danveygdcihiseyairtsng held by
exanple. In this case, the displacenent detector 22 detects the

di spl acenent dhe teldingrunit 8.4- Widpphis gonfigustianctheap-aedhdpwnimetion cape

From IE FQ’ obj 23{?0 the S@Eﬁéhﬁﬁ e seveniad ﬁhéﬁbé’ﬁgbfﬁ&ggw : %Sfdiﬁi’éff
. ; . ' . A
Pheobj ect to be E8RCAYREIBe PhicPh® e trri/e RT3 ites 35 sl and
1% ng Ene 11 dOBAEPHEYENAfp BiechiBiBE! GBick st SRR TRapits, o
the anti i d- qneRBYhRNind B Rloed & tHetAR! 1{eHoPPinkIHF member 20
following the up-and-down motion of the holding unit 8. With this

configuration, in the overhead transport carriage 1, the structure of the

moving mechanism 10 is simplified and the reliability in the mechanical
20 motion of the moving mechanism 10 is improved,

[0033] The moving mechanism 10 supports the anii lid-dropping-off

member 20 so that the anti lid-dropping-off member 20 displaces

toward the escape position by a predetermined amount when external

force toward the escape position acts on the anti lid-dropping-off
25 member 20 Jocated at the anti dropping-off position. The moving

mechanism 10 includes the displacement detector 22 detecting
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lid 31 of the object to be conveyed 30 includes a sheet nenber having
15 flexibility. Wth this configuration, the anti |id-dropping-off
menber 20 is prevented fromprotruding fromthe body 4 when the anti

| i d-droppi ng-of f menber 20 is installed. In addition, the lid 31 is
securely caught even if the lid 31 drops off the object to be
conveyed 30. Furthernore, the anti |id-dropping-off nmenber 20 deforns
easily if the 20 lid dropping-off nenber 20 contacts with an external
devi ce or ot hedisplasémentaiittbe ahtididediopplrpvefindiabdrzo w-d e csape ce
or other instruments from being danaged. [0035] The present invention
has been descrpdséibraboWihithisdehfighratisng thecmtialid-endppdngrofif meimbeedd .
However, the present invention is not 25limted to the enbodi ment
descri bed abovecatpdratcharmtiedroppingmalf positiore displdcas towatiatlies ascape
noves the anti |i¢d-dro p]g -qf f_menbey 20 __in response to the

up- and- down nORQSHHPIHIE ths %éua phoptnidrop ofgremhe phiechin he conveyed

o 98 30 5o, Gl 6, bl SRR
rom ony W e e oo s

SecapeS posr L2 SRR o LSRR o

not 1imted 1O RAVEY 48 csbiad Bokikinhicrely FeckBiaNth BREARCIRMTHS ) 2

and may incl U%oﬁf‘%h&fﬁg bﬂkﬁﬁﬁphﬁéioﬂdj&&rtoobgeéorﬁkgéti?tw €. Withe this

exanpl e of the noving chanism 10 may cranp the a

I'i d- dr oppi ng- adchfigardtion, R@s pssible koeikeguicksditiohs,WoRes shispehdipptibe i t
at the anti dropping-off position and rel ease the anti

|'i d- dr dfpi ng- dfdveirefither olijectt o beocatveyed 38tif tivelid Sdapabpoisiot drop. off
[0036] The overhead transport carriage 1 is not limted to an
appar at us t hatandoiiesyaptingethenjanyeyansepef thenobipeldtcabe adoomegyachal for

t i il
ravering ra f'n?mg the lid 31 to the object-to be conveyed 30.
[0034] A part of the anti lid-dropping-off member 20 at least facing the

lid 31 of the object to be conveyed 30 includes a sheet membér having
15 - flexibility. - With this configuration, the anti lid-dropping-off member
20 is prevented from protruding from the body 4 when the anti
lid-dropping-off member 20 is installed. In addition, the lid 31 is
securely caught even if the lid 31 drops off the object to be conveyed 30.
Purthermore, the anti lid-dropping-off member 20 deforms easily if the
20 lid dropping-off member 20 contacts with an external device or other
instruments, thereby preventing the external device or other instruments
from being damaged.
[0035] The present invention has been described above in detail based
on an embodiment thereof. However, the present invention is not
25 limited to the embodiment described above. For example, as long as

the moving mechanism 10 moves the anti lid-dropping-off member 20
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15 mounted in a clean room for manufacturing sem conductor devices.
The object to be conveyed 30 is not limted to a cassette containing
therein a plurality of sem conductor wafers. The materials and shapes
of the overhead transport carriage 1 and the object to be conveyed 30
are not limted to the material and shape descri bed above. Various
20ki nds of materials and shapes can be applied to them Industrial
Applicability [0037] According to the present invention, an unsafe

state in whi chintfeepdrisd tb shebguhdidovdy mptioh lofthehsldimctnit 8 seahsohveyed
during conveyance is detected quickly, the lid is prevented from

droppi ng of f tdrdi didj-dmopping-off MEmber @Peit Hhoatatg at dtiny eptindeppinpdoffhe
up- and- down notion of the object to be conveyed is prevented front
bei ng bl ocked Ppesitiom(fistypesitian)wianihe holdg snifcie Iiagedatithe positioss]
A S I SN HO ST
not g . Skiion (RAAERIBERANER) ks S AP SLLSECN
|1 d-droppi ng- Qfif, TRHREE o 8% position B, the moving mechanism 10 is not limited
to the configuration including the swing arms 11 and 14 and may
include another link mechanism or other structure.  One example of the
moving mechanism 10 may cramp the anti lid-dropping-off member 20
10 including a sheet member to locate it at the anti dropping-off position
and release the anti lid-dropping-off member 20 to locate it at the escape
position.
[0036] The overhead transport carriage 1 is not limited to an apparatos
that conveys the object to be conveyed 30 along the fraveling rail 3
15 mounted in a clean room for manufacturing semiconductor devices,
The object to be conveyed 30 is not limited o a cassette containing
therein a plurality of semiconductor wafers. The materials and shapes
of the overhead transport carriage 1 and the object to be conveyed 30
are not limited to the material and shape described above. Various
20 kinds of materials and shapes can be applied to them.
Industrial Applicability
[0037] According to the present invention, an unsafe state in which the
lid is about to drop off the object to be conveyed during conveyance is
detected quickly, the lid is prevented from dropping off the object to be
25 conveyed during conveyance, and the up-and-down motion of the object

to be conveyed is prevented from being blocked with a simple structure.
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di spl acenent detector, 30... object to be conveyed, 31... lid.

CLAIMS [Cl ai m 1] An overhead transport carriage conveying an object to
be conveyed with a detachable Iid along a conveying route, the
overhead transport carriage conprising: 5a body containing the object
to be conveyed and traveling al ong the conveying route; a
lifting mechani smincluding a holding unit holding the object to be
conveyed and a lifting unit noving the holding unit up and down with
respect to a pReﬂ;eéﬁerﬂ‘,i@ggmﬁsi tion at which the object to be
10conveyed i s cont ai ned; an anti |id-dropping-off nmenber facing
the Iid when t[0@38plldi oyervead tramsportataedage, I.hergvelidgtratinjcoedeying
position; and a _novi ng nechani sm noving the anti

i d- dr oppi ng- ooBierehbdodynt r. difiiop seechenism, Zndlifiogrmity 8i, dnoldingtuet,

hol di ng unit Sf that the anti, 15 |id-dfopping-off nenber is |ocated
at a first posid-i &RO¥IBE mychoaism, dd ¢ ﬁ@mﬁ@mgﬁﬁwfdd@wm&lgg@mt),v&fbn t he

hol ding.unit is .l ocat t the predeterm ned positjon and the anti
i d-dr oppi ng- o T e r%sswl’%‘&gé’al - %@:gﬁdﬂ'ﬁmi’ Mgk $rom
e MG TS Bt oD bl 1. L v vp and
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20positi on.

claim11, wherein

[ G ai m2] The overhead transport carriage according to
t he nmovi ng mechani smincludes a first sw nging

unit provided with the anti |id-dropping-off nmenber and sw ngi ng
between a forward 25position and a backward position, and a second
SWi nging unit connected to the first swinging unit and sw ngi ng

bet ween an upward position and a downward position,

swinging unit swings fromthe dowward position to the upward
position and the first sw nging unitCIYAIMS from t he backward

position to the forward position when the holding unit noves 5

a predet er nmi nefCldinsfince Anamerteadpiramportr carmiage posveyimmn an tdbdecs iy

nmovi ng the antj|

| i d-droppi ng-off nmenber fromthe second position to

the first posilke conv with a tdpsachablendidswlong mg conveyisg noyts, fthem

t he upward positi

o the downpward position and the first sw nging

on
unit swings fr%Wh??@tW@WBﬂGaW@SWRHW%o t he backward position
when t he. hol di ng uni ves, down he, predet er mi ped.di stance,
thereby%m)vi ng 19 he aﬁ}qﬁ?qqoataamagﬁﬁ%gfmﬁp @}VGB’P‘EFPP‘E‘ F@VP}?’F% ong
position to t htﬁe%%ﬁ%ﬂn@?&it&i on.
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25

a lifting mechanism including a holding unit holding the object
to be conveyed and a lifting unit moving the holding unit up and down
with respect to a predetermined position at which the object to be
conveyed is contained,;

an anti lid-dropping-off member facing the lid when the holding
unit is located at the predetermined position; and

a moving mechanism moving the anti lid-dropping-off member
in response to up-and-down motion of the holding unit so that the anti
lid-dropping-off member is located at a first position for preventing the
lid from dropping off when the holding unit is located at the
predetermined position and the anti lid-dropping-off member is located
at a second position farther from the lid than the first position when the
holding unit moves up and down with respect to the predetermined
position.

[Claim 2] The overhead trangport carriage according fo claim 1,
wherein

the moving mechanism includes a first swinging unit provided
with the anti lid-dropping-off member and swinging between a forward
position and a backward position, and a second swinging unit connected

to the first swinging unit and swinging between an upward position and
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[ Cl ai m 3] The overhead transport carriage according to claiml or 2,
wher ei n 15t he novi ng nmechani sm supports the anti |id-dropping-off
menber so that the anti |id-dropping-off nmenber displaces toward the
second position by a predeterm ned anobunt when external force toward
t he second position acts on the anti |id-dropping-off nmenber |ocated
at the first position, and 20t he novi ng mechani smincl udes a

di spl acenent detector detecting displacenent of the anti
Iid-dropping-oaﬂowﬁﬂmnipaﬁﬁ@md t he second position. [C aim4] The

overhead transport carriage according to any one of clains 1 to 3,
wherei n 25a part of thehsecand swiriging uoiswingofrormihetdewravart gasitiofidoi ng
the T1d incl Udt%g Spvsvgr%etposr.ri%ggegng at\l/1ien sftl s?v)s(uln%:lt;gl tu¥ﬁt swings from the
backward position to the forward position when the holding unit moves
5 up by a predetermined distance from the predetermined position,
thereby moving the anti lid-dropping-off member from the second
position to the first position, and
the second swinging unit swings from the upward position to the
downward position and the first swinging unit swings from the forward
10 position to the backward position when the holding unit moves down by
the predetermined distance, thereby moving the anti lid-dropping-off
member from the first position to the second position.
[Claim 3] The overhead transport carriage according to ¢laim 1 or
2, wherein
15 the moving mechanism supports the anti lid-dropping-off
member so that the anti lid-dropping-off member displaces toward the
second position by a predetermined amount when external force toward
the second position acts on the anti lid-dropping-off member located at
the first position, and
20 the moving mechanism includes a displacement detector
detecting displacement of the anti lid-dropping-off member toward the
second position.
{Claim 4] The overhead transport carriage according to any one of
claims 1 to 3, wherein
25 a part of the anti lid-dropping-off member at least facing the lid

includes a sheet member having flexibility,
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