DESCRI PTI ON TI TLE OF THE | NVENTI ON OVERHEAD CONVEYI NG VEHI CLE

TECHNI CAL FI ELD [ 0001] The present invention relates to an
over head conveying vehicle, particularly an overhead conveyi ng
vehicle contrived to contain and convey a suspended article having a
lid renovably provided on a side face thereof BACKGROUND ART [ 0002]
An over head conveyi ng vehicle system conprising an overhead conveyi ng
vehicle arranged to travel along gpkEpYefigi@ rail provided on a
ceiling is conventionally used to carry articles in a cleanroom

(e.g., iﬁT@LE%F%g%%ﬁﬁﬁ&ﬁﬁTﬂﬁGUfaCturing pl ant), where dust production
Is a problem

OVERHEAD CONVEYING VEHICLE

TECHNICAL FIELD

[0001]

The present invention relates to an overhead conveying vehicle, particularly an
overhead conveying vehicle contrived to contain and convey a suspended article having a
lid removably provided on a side face thereof.

BACKGROUND ART
[0002]

An overhead conveying vehicle system comprising an overhead conveying
vehicle arranged to travel along a traveling rail provided on a ceiling is conventionally
used to carry articles in a cleanroom (e.g., in a semiconductor manufacturing plant), where
dust production is a problem.

[0003]

The overhead conveying vehicle comprises a fraveling section contrived to travel
along the traveling rail, an article containing section contrived to contain an article, and a
hoist capable of raising and lowering the article. The hoist has a chuck for clasping the
article, a belt capable of moving the chuck up and down, and a belt driving mechanism
that can reel out and wind in the belt.

[0004]
An example of an article conveyed by the overhead conveying vehicle in a

cleanroom is a FOUP (Front Opening Unified Pod). A FOUP is a wafer storage pod that



The overhead conveying vehicle conprises a traveling section
contrived to travel along the traveling rail, an article containing
section contrived to contain an article, and a hoi st capabl e of

rai sing and lowering the article. The hoist has a chuck for clasping
the article, a belt capable of noving the chuck up and down, and a
bel t dri ¢Ahbe pEdedariQARY eistirecthin cleawespoit Walkes apd saabla therainsmszatipn Ooy)
An exanple of an article conveyed by the overhead conveyi ng vehicle
in a cl eabsongiinies [@agbrQuiTef fFanb bOpeRdigoddrid! IABOBPEbmpAsds@fsdedeand a
waf er storage pod that 1 can be seal ed. FOUPs ensure the cl eanness

of wafers..and.enable the mniaturdzation that.acconpanies |arger
vafor o1 J800F YT HRL At e PatL e U s A LB TR BB M e
for closing an opening on a side of the cassette. The |lid serves to
prevent gaering thescapseimand tepasiipn the wotsssimside thaehssatieposi tion t he
wafers inside the cassette. [0005] The over head conveyi ng
vehicle g s with the FOUP havi ng been rai sed by the hoist and

pl aced in thé containing section. Wien it cones in front of a

manuf act uri ng aratus, the .overhead cqnveyi.n icl.e | owers the
FOUP it h t ha. P o b shdEaSY FHUS pamrToNH e bFvife beauine 1 the
After the FOUP is placed onto the table, it is docked with the

openi ng dibist hed phwed acthgrdongirmapp aechibns . Whdreit, comeFGURonpehe manefovesg
the lid fromthe cassette of the FOUP and pulls the |id into the
appar at g, Jhes Wak %&h@ardecogb%g%lﬁéig v %etmp%ﬂhqmﬁtaga places the
nanufactu??ng apparatus and d prescribed process is executed. Af ter

t he process, _the fers are returned_into the FOUP and the. lid is put
back 1o dIGUROR REDICLI 107 Eoyef RRa T OO e piases BAitet eblsstes davkedsith
to hold the FOUP resting on the table of the |oad port of the

manuf act uh¢ mgenappErtas nanafaciuriag appdrites. FOR, & ¥ GUR otnar reeives thedidtfran.
The overhead conveyi ng vehicle then contains the FOUP and starts

travelingy, %dgsett{%i Oz ﬂx(%%%gg]bjgd QURL {ﬁ%wtiﬁt%gﬁ@%é}{é?z}]tﬁ{se Nl G ARVES 1kl Efujgilgteljp

bet ween | 0ad port ead conveying ve
system there are tinmes when automatic gui de_ vehicl es pass under the
travel i ngntedhe semsopfesioparERL IR apRasuBRk aurersFibet gracass is gxpcuted
lid drops fromthe FOUP at such a tinme, the worker could be injured

or anot hetfigtend mec@ouhdwhbRraasbgaded MRCMOTFUNER ardl tEORM isGhik BAdkah clioBe the
which a lid drop preventing nenber is provided on the overhead

conveyl n%d&?' ﬂwe o@ée}"ﬁea%ec%rr]wg{igg Q2E e(u%ésgthé ho%¥ to hold the FOUP resting on the

table of the load port of the manufacturing apparatus and raise the FOUP to a containment
position. The overhead conveying vehicle then contains the FOUP and starts traveling. In
this way, the overhead conveying vehicle moves the FOUP between load ports.

[0006]

With an overhead conveying vehicle system, there are times when automatic
guide vehicles pass under the traveling rail and when workers move and work under the
rail. If the lid drops from the FOUP at such a time, the worker could be injured or another
device could be damaged. Therefore, a configuration in which a lid drop preventing

member is provided on the overhead conveying vehicle has been proposed {e.g., see



Patent Literature 1). ClI TATION LI ST PATENT LI TERATURE [ 0007]

Patent Literature 1: Japanese Lai d-open Patent Publication No.

2004- 277066 (Patent No. 3885232) SUMVARY OF | NVENTI ON TECHNI CAL
PROBLEM [ 0008] The lid drop preventing nenber presented in
Patent Literature 1 is fastened to a hoist chuck such that it can
nove si détatgns Litknature he hoi st chuck, but cannot nove in anot her
direction. Consequently, there is a possibility that the hoi st chuck
or the FQRambKN theTin contact with the |id drop preventi ng nenber
when the FOUP is | owered fromthe containment position or noved

upward fr. I t. In particular, when the FOUP rocks while
bei ng raﬁgighiﬁgﬂﬁggﬁﬁggn easily collide against the lid drop
preventing nmenber. |If such a collision occurs, the overhead conveyi ng

vehi cl e WM0G7]shake and the wafers inside the FOUP will undergo a
physi cal shock due to the shaking. It is also possible for the shaken

traveling vehi glagnt @ ilahirke: 39PN 1hIBY RN Pent SUbfibfion No. 2004-277066
(Patent No. 3885232)
SUMMARY OF INVENTION
TECHNICAL PROBLEM
0008}

The lid drop preventing member presented in Patent Literature 1 is fastened to a
hoist chuck such that it can move sideways with the hoist chuck, but cannot move in
another direction. Consequently, there is a possibility that the hoist chuck or the FOUP
will be in contact with the lid drop preventing member when the FOUP is lowered from
the containment position or moved upward from a loading port. In particular, when the
FOUP rocks while being raised, the FOUP can easily collide against the lid drop
preventing member. If such a collision occurs, the overhead conveying vehicle will shake
and the wafers inside the FOUP will undergo a physical shock due to the shaking, It is
also possible for the shaken traveling vehicle to strike another traveling vehicle.

[00091

The object of the present invention is to provide an overhead conveying vehicle
in which a conveyed article is not likely to collide against a lid drop preventing member
when the article 1s raised and lowered.

SOLUTION TO PROBLEM



[ 0009] The object of the present invention is to provide an
over head conveying vehicle in which a conveyed article is not |ikely
to collide against a lid drop preventing nenber when the article is
rai sed and | owered. SCOLUTI ON TO PROBLEM [0010] An over head
conveyi ng vehicle according to the present invention is an overhead
conveying icle contrived to contain and convey a suspended article
having a |id renpovably provided on a side face thereof The overhead

conveyi ng vehi glrfoveaidad teByeGeRCRHECOEdMENb Hedroeainventid@li$in overhead
mechanism a |id drop preventing nechanism and a first retracting

hani sm a | id nting mechani sm and retract i
body and s Srals RIRBHES' it A GBEL, p USRERRY TP Ak SR e

arranged in close proximty to a front face of the lid. The first
retract i agnavebhapiosided enpasiedacettbereptl The pvepheadentvayingmshinde cdmmires he
front face of the lid when an article is being raised or |owered.

W th thi sopwsiheadiGOBYRY h B8isVaREEhAm, ]Eah% drb}g VB RY SRR aﬁ@é‘?ﬁﬁé

is arranged in close proximty to the front Tace of the |Iid when

conveyi ng vehicle body is,.conveying a suspendedq article. Therefore,
TS o PRTEHE TeSRITTR: TG PO TG R BORKCH o thaeony L e g gy
fromthe article. Wen the conveying vehicle body is stopped and the
hoi st neehdriasrhaigi aesrtmie. | dberlsd tdnep @ravientieg ntdekarfism St anehpatin ripse
mechanismretracts the lid drop preventing nenber fromthe front face

of the Ii : I tep ol Al r il C i ;AsSt
The 11 a roifiydo bR face Ly S8 SRR e ARGk iBlhod AR

[ 0011] .The overhead conveying vehicle is preferably equi pped
with an &FFVeRiRs &}%}%E@%ﬁlﬁ fgn & the lidewheny ap cptide 4 wging raised or
mechani sm and a drive nechanism The article drop preventing nenber

i s arrangederbél ow an article contai nnment position. The second
retracting nechanismretracts the article drop preventing nmenber from

pel ow the arti el G9! Mg onbOThS Ml e 'R oRSy bidEntify TRIARE €7
arranged in close proximity to the front face of the lid when the conveying vehicle body is
conveying a suspended article. Therefore, it is difficult for the lid to drop down even if the
lid separates from the article. When the conveying vehicle body is stopped and the hoist
mechanism raises or lowers the article, the first retracting mechanism retracts the lid drop
preventing member from the front face of the lid. As a result, the article does not readily
collide against the lid drop preventing member when the article is raised or lowered.
[0011]

The overhead conveying vehicle is preferably equipped with an article drop

preventing member, a second retracting mechanism, and a drive mechanism. The article
drop preventing member is arranged below an article containment position. The second

retracting mechanism retracts the article drop preventing member from below the article

containment position when the article is raised or lowered. The drive mechanism drives



both the first retracting nmechani smand the second retracting

mechani sm Wth this overhead conveying vehicle, the article
drop preventing nenber is arranged bel ow the article contai nnent
positi on when the conveying vehicle body is conveying a suspended
article. Therefore, it is difficult for the article to drop down even
i f the abethcthe fise peirasting nfechanisrn anddiesecand epizasitismmevbamsti | e, when

t he conveying vehicle body is stopped and the hoi st nmechani smraises
or lowers the avith ¢hi§ oviiiead e60RYinkeIdhadd, tAE afRIN @fUp%??eﬁ&ﬂihg%énEé}eis
article drop preventing nenber fromunderneath the article. As a
result, the article is not likely to cal.lide against the article dr.op
b event i i iheRbRAoY hE e coiBinhaf 258iph i dhhve e SR Y S
drives both the first retracting mechani smand the second retracting
mechani sepnyayinga suspended edister Vi hersfars gt & dpffignla farttlye aficlpdmdopsowneesn if
[ 0012] It is preferable for the |lid drop preventing nmenber to
be a menbgs aﬁiE@tse{)‘rﬁﬂté thmh AEhYREMethallsAP Pet¥ellld Mheh Bl &h@%ﬁ%‘geﬂde
wai ting position thereof and the article drop preventing neribef to be
a nmenber ;that can turn.between a drop.preventing and, a waiting )
posi tion bPH%iSe%‘fppe and the\ekﬂsrﬂﬁeﬁlil@%%lﬁéaaloewgsf Pﬁ’@iw}?isewé@ TetrRsting
and the article can be prevented fromdropping nore reliably because
the |id cnespapsmeverdcnte aeiviedroppevehdn gmnmtinbtefradn apd@neatie el andeleresber
can turn. [0013] The first retracting nechani smand the
second r CiHangh i; : - ower
PR b O LR g A R s T e
the first retracting nechani sm and the second retracting nechani sm
into a rotati of WHFEIT0RNGE R edBYhdrechanisie dfivess tboﬂ’ettg%cfﬁfﬁ‘h getracting
mechani sm and the second retracti ng nmechani sm Wth this

over head neshueiyingd Yedhdecbsd retraetidd methabhd, &Cik nBPndveGAAN0IE ARthirking of
second retracting nmechani smcan be driven by a conmon power source
because onnect ed together through the power transmtting
section.&%§¥5§#§gﬁlt, the first retracting nmechani smand the second
retracting nmechani sm can be driven using a snaller nunber of parts.

[0012]

It is preferable for the lid drop preventing member to be a member that can turn
between a drop preventing position and a waiting position thereof and the article drop
preventing member to be a member that can turn between a drop preventing and a waiting
position thereof,

With this overhead conveying vehicle, the lid and the article can be prevented
from dropping more reliably because the lid drop preventing member and the article drop

preventing member can turn.



[ 0014] The power transm tting section preferably has a first
shaft provided at a turning center of the lid drop preventing nenber,
a second shaft provided at a turning center of the article drop
preventing nenber, and a pair of bevel gears connecting the first

shaft and the second shaft. Wth this overhead conveying
vehicl e, [801ddi ve force is transmitted fromthe first shaft to the
second shaft through the pair of bevel gears. [0015] The

article drop priggefist NgARMRe mebBanef Labley s@oR@! fetrddtind ARchanism are
preventing menbers arranged to be separate. The drive chani sm

pr ef er abl as. a rotar rive section and a |ink chani sm havi ng a
pair of I%#%aﬁgnﬁmgtf% rtﬂﬁoPﬁlhé’TwP‘fvt’?rntﬁa”émdttnflge%‘Ft&”c af F@ﬂ%frf;nﬁ’ég Pdpglﬁlyﬁ
drive section to the pair of drop preventing nenbers. Wth this

over head doeetvaydingnevaithe lfiest rbmadiing mogehprieventlithe sevend e¢teactfig hivehgdadm
are driven sinultaneously by the Iink nmechani sm ADVANTAGEQUS EFFECTS

OF | NVENTLON ERAR] direction of Wid BiiRP of eﬁ%?ﬂet&%ﬂﬂ%ﬂé&ﬂm\f&qiaﬁh Ghe B%Cgi}d

according to the present invention, e conveylng vehicle

is stopped and the hoi st nechanismis raising or |owering the
retracting mechanism.

With this overhead conveying vehicle, the first refracting mechanism and the
second retracting mechanism can be driven by a common power source because they are
connected together through the power transmitting section. As a result, the first retracting

mechanism and the second retracting mechanism can be driven using a smaller number of

parts.

5A



article, the first retracting nmechanismretracts the lid drop
preventing nmenber away fromthe front face of the lid. As a result,
the article does not readily collide against the Iid drop preventing
menber when the article is being raised or |owered. BRI EF DESCRI PTI ON
OF DRAW NGS [ 0017] Figure 1 is a sinple schematic view of an
over head [0@lghiel i ng vehicle systeminside a cleanroom Figure 2
is a partial side view of an overhead traveling vehicle systemand an

over head travehihR@owehirshshitting sefid@WrBfemblPha & Bfst b pr6¥i@s@ at a turning
sectional schematic view of the inside of a rail. Figure 4 is a

partial side vi .0f _an overhead traveling vehicl. stem and an
bver head PRELEiHC GroRiPErEning memberes reoad shargpraviged §tA¢ i saier of the
sectional schematic view of a |ower portion of a drop preventing
cover of asrrlodeppeadntingvenbeaganvddpat @ bevel gears chiguetieg heifgstahafeand thal
cross sectional schematic view of a | ower portion of a drop
preventing.Gavgisof an overhead traveling vehicle. Figure 7 is a
schematic plan view of a drive mechani sm

With this overhead conveying vehicle, a drive force is transmitted from the first
shaft to the second shaft through the pair of bevel gears.
[0015]

The article drop preventing member is preferably a pair of drop preventing
members arranged to be separate. The drive mechanism preferably has a rotary drive
section and a link mechanism having a pair of link members for transmitting a drive force
from the rotary drive section to the pair of drop preventing members.

With this overhead conveying vehicle, both drop preventing members of the pair are
driven simultaneously by the link mechanism.
ADVANTAGEOUS EFFECTS OF INVENTION
[0016]
With an overhead conveying vehicle according to the present invention, when the

conveying vehicle body is stopped and the hoist mechanism is raising or lowering the



DESCRI PTI ON OF EMBODI MENTS [ 0018] Enbodi ments of the present
invention will now be explained with reference to the draw ngs.

[0019] (1) Overhead Traveling Vehicle System Figure 1 is a
sinplified view of an overhead traveling vehicle system 1l enploying a
non-contact electric power supply nethod using a feeder line. The
over head attiche ¢hd fingt tethétid gomegheniem retraess hedidi dfepl piaverting reemberomayfiram
sem conductor plant or the like and is contrived to convey a FOUP

(Front Opgngsig fMalofm%dldD%) a l(g@aqp ld edeligiEior realig c@i‘ﬁ@é Qgﬁﬁkt EHe‘?}iﬂE‘drbﬁg

vehicle system 1 has a rail and an overhead traveling vehicle
that travel s al on The structure of the

ai 0}
i nsi de oPTeYcRWRg @ Efc‘f’?n Paﬁtcwﬁ Jﬂﬁé@\’zs%jeOféRBF ned. The

sem conductor plant has a plurality of bays (processes). An inter-bay
rout e 51 BRIEprNSCRIP THONCORMEAWDEEGS t hat are renpote from each ot her

and an intra-bay route 53 is provided in each bay. The routes 51 and

53 are c?&ﬁﬁﬁucted wth arail 3. [0021]

Figure 1 is a simple schematic view of an overhead traveling vehicle system
inside a cleanroom.

Figure 2 is a partial side view of an overhead traveling vehicle system and an
overhead traveling vehicle,

Figure 3 is a vertical cross sectional schematic view of the inside of a rail.

Figure 4 is a partial side view of an overhead traveling vehicle system and an
overhead traveling vehicle.

Figure 5 is a vertical cross sectional schematic view of a lower portion of a drop
preventing cover of an overhead traveling vehicle.

Figure 06 is a vertical cross sectional schematic view of a lower portion of a drop
preventing cover of an overhead traveling vehicle.

Figure 7 is a schematic plan view of a drive mechanism.
DESCRIPTION OF EMBODIMENTS
[0018]

Embodiments of the present invention will now be explained with reference to
the drawings.
[0019]

(1) Overhead Traveling Vehicle System

-1



A plurality of processing devices 55 for processing sem conductors
and the |like are arranged along the intra-bay routes 53.

Additionally, |oad ports 57 are provided near the processing devices
55. The |l oad ports 57 are provided directly below the intra-bay route
53. Thus, the overhead traveling vehicle 5 travels along the rail 3
and transport s FagiROUP i{ expingilified Viaweo) abetweelpmndt hieveliogdvehore sy8em 1
[0022] (2) Rail As shown in Figure 2, the rail 3 is suspended

froma C%ﬁﬂﬂl@@n?a%ﬁ-@oxﬁ?ﬁle}gcﬁ{dfdv&gu@%% M Rd {rsin f?iefe&?é% lind ?}Fé%eﬁ“}?e%ﬁ

chiefly a travelfing rail 11 and an el ric power supply rai

provided at a bottom portion of the traveling rail 11, [0023] a).
Travel i ngravghine ve icle’s S | i REoMideRh it ¢ dpprqamiod aﬁ%IH@Oth}CL(frdﬁlané% llike
al umi num As shown in Figure 3, the traveling rail 11 is shaped like
an i nver taed ideomrigedctoasavees FOLPa(Frotit épeniig UisisicdPodpeeplafned datectlihen
Ila and two side face sections 1 |b. A pair of inwardly extending

first tr i ] - i . i . ot
e A sogmsPriiipR el Geich | Ry FipuRed ORalie i 865 S804 0%
an upper portion of each of the side face sections 1 1 b, and a third
travel i ngrelerlme the @ilis formed on a bottom surface of the upper face

section 11 a. [0024] (b) Electric power supply rail
[0020]

The structure of the inside of a semiconductor plant will now be explained. The
semiconductor plant has a plurality of bays (processes). An inter-bay route 51 is provided
to connect bays that are remote from each other and an intra-bay route 53 is provided in
each bay. The routes 51 and 53 are constructed with a rail 3.

[0021]

A plurality of processing devices 55 for processing semiconductors and the like
are arranged along the infra-bay routes 53. Additionally, load ports 57 are provided near
the processing devices 55. The load ports 57 are provided directly below the intra-bay
route 53. Thus, the overhead traveling vehicle 5 travels along the rail 3 and transports a
FOUP (explained later) between the load ports 57.

[0022]

(2) Rail

As shown in Figure 2, the rail 3 is suspended from a ceiling 9 with a plurality of
columns 7. The rail 3 comprises chiefly a traveling rail 11 and an electric power supply
rail 13 provided at a bottom portion of the traveling rail 11.

[0023]



The electric power supply rail 13 conprises chiefly a pair of feeder
|l ine hol ders 15 and 15 provided on both sides of a | ower portion of
the traveling rail 11. Arranged at the feeder |line holders 15 and 15
is a pair of feeder lines 17 and 17, each conprising a litz wire nmade
of a copper wire or other conductive wire covered with an insulating
materi al. An el(actravelingamér supply device (not shown) is provided at
one end of a feeder line 17 and serves as a supply of high-frequency
electric curre ik s ' nandn 1 ;

Over head travepﬁﬁggggﬁﬁgﬁglqlpﬁma@ﬁﬁgﬁgéggﬁgzﬁztravél%ﬁéﬁgg%?%$%&§3’
has a tragel%&g secf'qn 21, gg el ectric power receiving section 23,
and a hoi8% "#IPE HY! Heis shrapRd B aminuertyl & p RPss¥Etprih viEY qugl hgs an upper
mechani sm arranged inside the traveling rail 11 for traveling al ong
the rail face Jdedorlléatand awposidy facecettonsgllbeci gair 38 inveardlyn®aaaing st
arranged inside the electric power supply rail 13 for receiving
electric i i Lo 7. AT i .
i ving ‘Eaeiie NiBEk 16 RYokntl bUBGRE sldetfle Sh R 1 odFoitirdisiae
supply rail_ 13 for holding and hoisting a FOUP 4 up and down. [0026]
(a) Travehitaee Klelcisifomned on'an inpide suplgeepf iy urrss togipmal qash af thmgjeel face
inside the traveling rail 11 and has a pair of first guide wheels 18
and 18, aeqfink 106, s3¢@ahiEd gl diRg\Whgedes] 139s fitthed On adottbd\salfadly 6 th&Gpper
wheel 20, and a notor 22. The two first guide wheels 18 and 18 are
arranged respective sides of a |ower portion of the traveling
section g%gsﬁgugbﬁﬁtably supported on an axle extending in a

| eft-and-right direction with respect to the travelling direction of
t he vehi dPe24]The first guide wheels 18 and 18 are arranged on the
first traveling surfaces 11 ¢ of the traveling rail 11. [0027]

The second guiQE)M@gﬁh§0&@r§@?hA%ﬂare arranged on respective sides of
an upper portion of thé traveling section 21 and rotatably supported
on an axl e extendi in a vertical. direction., The seco ui de els
76 and 10 use. e LRI Suer iyt S FeERES e ToRO  reve T R
11 as guide surfaces and prevent the position of the vehicle from
drifting liSrand 16rmamddet sebahsales bba l¢wefportamde fithe hraveliing egit i bnAaanged at
viewed in the travelling direction of the vehicle).

the feeder line holders 15 and 15 is a pair of feeder lines 17 and 17, each comprising a litz
wire made of a copper wire or other conductive wire covered with an insulating material.
An electric power supply device (not shown) is provided at one end of a feeder line 17 and
serves as a supply of high-frequency electric current to the pair of feeder lines 17 and 17.
[0025]

(3) Overhead traveling vehicle

The overhead traveling vehicle 5 has a traveling section 21, an electric power
receiving section 23, and a hoist driving section 25. The traveling section 21 is a
mechanism arranged inside the traveling rail 11 for traveling along the rail 3. The electric

power receiving section 23 is a mechanism arranged inside the electric power supply rail

13 for receiving electric power from the pair of feeder lines 17 and 17. The hoist driving



[ 0028] The travel driving wheel 20 is arranged in an
approximate center of the traveling section 21 and is pressed agai nst
the third traveling surface Ile of the traveling rail 11 with a
spring or other pressing neans. The travel driving wheel 20 is driven
with the notor 22. As a result, the overhead traveling vehicle 5
travel s &k@iog 25hie armpdhagism §romze] belby thk ebseiricopqyamesnppiredl V3 dgr holding
section The el ectric power receiving section 23 has a pair of

pi ckup uRhd Sordng QFOVH Ahphngdelectri c power fromthe pair of feeder
lines 17 and 17. More specifically, the pair of pickup units 27 and

27 are ar ed transversely adjacent to each other inside the
electricl @&ﬂr supply rail 13. Each of the two pickup units 27 has a
approxi mately E-shaped cross section and conprises a core 29 made of
ferrite and a pa)ckeyeliogisect®h wound around the core 29. The core 29
has two protruding sections 29a and a m ddl e protrudi ng section 29b

arranged in be I: : GOl inkiSe YRURM, t 1

pr ot rudi ng sec?ﬁgﬁaggb. e%%%%%?m%ﬂhhg§$ﬁgﬁgalr ofﬂéggggyzpﬁgggq%%ﬁéﬁd
17 hel d kn a feeder line holder 15 are arranged between the m ddl e

pr ot r udi AGStSRELS BhReOBS ang 1 Ene e 8harcrnd guiskearhcstsi HoandelS: iadrryebdrving
When a high-frequency current is passed through the pair of feeder

l'i nes 17 verel A0{ anda megineli Thé ivel first guidgenhead Bandiseie aedrgeddn tdipective
pi ckup coil 31 and generates an induced current in the pickup coi

31 ", Y 1oL PPl gUBBLES, PRI, bl Rl 57500

is driven and electric power is supplied to control devices. The pair
of feedercxiepdiag in glefnandirzghy direettonayidleciespast iodheiraglling direcaen ofitBe wehucle.
the electric power receiving section 23 of the overhead traveling
vehi cl e Fhednst gilidd @#haclHQB260MNBaARE afhQet dnCthh S traYEREY YurfRES | NoSBe

[0031] (c) Hoist driving section

traveling rail 11.
[0027]

The second guide wheels 19 and 19 are arranged on respective sides of an upper
portion of the traveling section 21 and rotatably supported on an axle extending in a
vertical direction. The second guide wheels 19 and 19 use the second traveling surfaces
11d of the traveling rail 11 as guide surfaces and prevent the position of the vehicle from
drifting in a transverse direction (left-and-right direction as viewed in the travelling
direction of the vehicle).
[0028]

The travel driving wheel 20 is arranged in an approximate center of the traveling
section 21 and is pressed against the third traveling surface 11e of the traveling rail 11 with

a spring or other pressing means. The travel driving wheel 20 is driven with the motor 22.

As a result, the overhead traveling vehicle 5 travels along the rail 3.

10



As shown in Figure 2, the hoist driving section (hoist) 25 conprises
chiefly a min body frame 35, a lateral feeding section 37, a O
drive 39, a hoist body 41, and a hoist chuck 43. [0032] The
mai n body frane 35 is a nenber fixed to a bottom portion of the

el ectric power receiving section 23. A frontward frame 45 and a
rearwar d[§d28fre 47 are provided on front and rear sides of the main
body frame 35. The frontward frame 45 and the rearward frane 47 are
menbers that ex)enedoppnadcdiviapsédignmi n body frame 35 such that
the | ateral feeging section 37, the 0 drive 39, the hoist body 41,
and the hoi st uck 43 are sandw ched in-between, The frontward frame
45 and the r eaﬁgﬁﬂacwgﬂwewcwng Seclion 29 At @ REOLpigRwIts %%}A%@gtavﬁ%g
case houses a FOUP drop preventing nmechanismand a |id drop

prevent i rigctrieciverdr Sk ek par pédeddat Engs 1 handlé7. [MOR3dpecifically, tHehpair of

| ateral feeding section 37 feeds the O drive 39, the hoist body 41,
and the [ ALK i I I We!

transfer BM 4 t%rﬂganjdafz 3 i(t)r%qgf%é?@g\l egslﬂfae(ﬁb ﬁi(’)‘%yesa O\E;vnglt f[I)}rglg\ei;ﬁ([};cej%gonc a
side of the rail 3. The 0 drive 39 turns the hoist body 41 within a
hor i zont 8PWEI SRBLYall Ak Baghiof dhetwerpighyprunth 37 Bes appproapmatelyL-plapse crogs
means (not shown) is provided inside the hoist body 41 to raise and

| ower t heedtiohSihd ebuipkisdhd cokb@9 hgddetdfTarrite At a GRIMP 6131 Wdadind exairgl tBe
four sets of winding druns and a belt 59 arranged around the w nding

50 i guf e uapr B0t 2 16y Sl Sr RO RRER e R B Bl BB TR0

fromthe drunms such that the hoist chuck 43 is lowered along with a
FOUP 4. arranged irhetweewpThe pislige soih 3 pitivernid growid the middls pueitustingwetcbon
inside and has a renovable |id 4a provided on a front face thereof A
fl ange 499%s provided on an upper portion of the FOUP 4 and the
flange 49 is held by the hoist chuck 43. [0034]

[0030]

The pair of feeder lines 17 and 17 held in a feeder line holder 15 are arranged
between the middle protruding section 29b and the respective protruding sections 29a.
When a high-frequency current is passed through the pair of feeder lines 17 and 17, a
magnetic field is generated which acts on the pickup coil 31 and generates an induced
current in the pickup coil 31. In this way, electric power is supplied from the pair of feeder
lines 17 and 17 to the pickup unit 27 such that the travel motor 22 is driven and electric
power is supplied to control devices. The pair of feeder lines 17 and 17 of the electric
power supply rail 13 and the electric power receiving section 23 of the overhead traveling
vehicle 5 constitute a non-contact clectric power supply section 33.

[0031]
(c¢) Hoist driving section

As shown in Figure 2, the hoist driving section (hoist) 25 comprises chiefly a
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(4) FOUP drop preventing nechani sm A FOUP drop preventing
mechani sm 58 wi Il now be expl ai ned The FOUP drop preventing nmechani sm
58 conprises article drop preventing nenbers 61 and drive nechani sns
60 that turn the article drop preventing nmenbers 61 between a drop
preventing position and a retracted position. [0035] As shown
i n Fi gur engin bedy fFargeid B adaterah feedinigisetteondi7op Opiriee 89t 4 Imgstiverdp ét .sm6 2 Hoost
preventing a FOUP 4 fromdropping are arranged in frontward and
rearwar d .pegi 43 ons at bottom portions of the frontward frame 45 and
the rearward frame 47. A pair of article drop preventing nenbers 61
arranged he left and right of each other is provided on each of
the front frame 45 and the rearward frane 47. In Figure 2, the
FOUP 4 is arranged in a containnent position and the article drop
preventi ng nmenti&esndi bade flameaidged membérefixdap apretoenponign pdshd ¢lostsic
bel ow the FOUP 4. In Figure 4, the FOUP 4 has been noved downward
fromthe 0 Vi

drop pr eV g%ﬁ %5&%59@6¥ hzf'gl\t/‘lg’¥1 ‘%%ﬁ fl}rae r ac (agi ' %ﬁ{ﬂﬁﬁé& rQ %ggi %br%k@ed
FOUP 4 to the retracted positions. The drive nechani sns 60

wi || nowoBelrantand; reeiasidst of theradia fody i gor ddesfrqrgward spmp dgmdgthe
drive nmechanism 60 is provided on each of the frontward frane 45 and

the rear wedrdrafd RaBe 47 are@idrybdriiatif:itatel doRehand §6mGle padvicdedradte I ich
rearward frame 47 will be explained here. In Figures 6 and 7, a

et | ot TRF ARSI e Fh e biBL P Sliam e Bon TG »

side of the figure is called a second |ateral direction. The right
side in RrywnéwEhanhin-beteepnt Thmirentwerd fiare gheed thegormerhiame g isa case
frontward conveyance direction, and the left side in Figure 5 and the

top side thdl hak QUpLeelinsigs." FEPORG Hodsd 4 BOUWaI&p 9%&%@@@%&&?&@@1@
[ 0036] The drive nechanlsn160 conprises chiefly a motor 63, a

65 d As sh Fi 6, th
ot or |63 S PRYEAREG T PE SR AL O )" E 6 54 1 noi de t he.r arward.

frame 47 and has a rotational axis that extends in a vertical
directionO%Xh respect to the vehicle. A rotary shaft of the notor 63
protrudes downward and a gear 64 is provided at a tip end of the

rotary shaft. The [gef fé% sfecééh 8% fEdSRADE k0 5ol ARl %BH?WI SthdPhe

the first stationary piate 54 and has a rotational axis 68

S?fasin dod i #Céfpfég?t Bt e gpdt%%ﬁ’éyéé’%‘ft?@r%ﬁggi‘ﬂng%%%%ﬁ&qq’%g g@%ﬂ e

nmeshes mnth the gear 64 of the notor 63. [0037]
a side buffer (non shown) provided on a side of the rail 3. The 0 drive 39 turns the hoist
body 41 within a horizontal plane to make it easier to transfer a FOUP 4. A hoisting means
(not shown) 1s provided inside the hoist body 41 to raise and lower the hoist chuck 43.
The hoisting means comprises, for example, four sets of winding drums and a belt 59
arranged around the winding drums. The hoist chuck 43 is attached to an end portion of
the belt 59. Figure 4 depicts a state in which the belt 59 has been reeled out from the
drums such that the hoist chuck 43 is lowered along with a FOUP 4.

The FOUP 4 houses a plurality of semiconductor wafers inside and has a

removable lid 4a provided on a front face thereof. A flange 49 is provided on an upper

12



The I'ink mechanisns 67 and 69 constitute a |ink nmechanismfor driving
the article drop preventing nenbers 61 and 61. Since the constituent
features and operation of the |link nenbers 67 and 69 are the sane,
only the link nenber 67 will now be explained. [0038] The 1ink
menber 67 is a nmenber for turning an article drop preventing nmenber
61 i n regpoivseitie FOQUAH apd tof flatge 4Gaaheldbyites h@$. chagk £hown in Figure
7, the link nmenber 67 is an elongated plate-1ike nenber extending in
a |l ateralgglisfecti on and having one end rotatably connected to a first
support section 71 of the gear menber 65 and the other end rotatably
supported on a support section. 73 of the article drop
preventing nenﬁ%&c(gquf%’?%wl@g?}ecﬁ%s@i rst support section 71 is
arranged opposite a support section of the |ink nmenber 69, with the
rotational axi s B8UPdrdpeireeeiingindchanige 4R wiknberbe@splaitizdr #hoF&UR drep

| i nk menber 67 has a curved section 67a that curves rearwardly around

the rotaty . I f e ] L LSt-+S :

Lo on PRSRlpAfansRuts4 Donit FEPRsE AR bl S i P Ol
conprises a drop preventing section 6la, a rotational support section
61b, and mechianisms &t fheh ternc thenaticleo ATppc Psv e ge Mebee b | R§A%CENTR gdrop

drop preventing section 6la is a plate nenber that extends in a

hor i zont gkevdhfiGEpdsitibnodhd o rBtre@ePpssaidnvel y 1 ong. The corners of the
drop preventing section 6la are chanfered and snoot hened. The

rotati Onf[l% %jpport section 61b is arranged at a position higher than
the drop Qe enting section 6la and conprises a plate nenber that
extends in a horizontal direction. A shaft 81 is fixed to the
rotational suppgorshowadn Fianei gndfacurad, bhafticledroppreventingpiempers 61 for
supported on a second stationary plate 56 of the rearward frane 47

such t hatpré@enﬁﬁ%a FOL At £ ﬁ@ﬁp&&“ogﬁing QEPdrkRRBY irPFbSwaAl antheashad bosidorsSat
g

positioned slightly off a vertical centerline of the article drop
preventing, nenber. 61 i | eft -and-rjght, directi ~_As result, the
Bl cre dpToreiamatiBe fombiard Seds i he beftedangs B At dhartidly
position depicted with a solid line in Figure 7 and a retracted

posi t i on dieppeyeding memberd 6l Brwnget tocthaileft hideght] @f@46] other is proTided on
structure and operation of the link nenber 69 and the |ink nmenber 67

are poi Nie, Y JPRkdnMili T dSS BS Ghd B eAS/ P hakk oAl Ina% ke 88 thd B9GR 1 is
(5) Lid drop preventing nechani sm
arranged in a containment position and the article drop preventing members 61 are
arranged in the drop preventing positions below the FOUP 4. In Figure 4, the FOUP 4 has
been moved downward from the containment position by the hoist body 41 and the article
drop preventing members 61 have been retracted from undemneath the FOUP 4 to the
retracted positions.
The drive mechanisms 60 will now be explained with reference to Figures 5 to 7.
Although a drive mechanism 60 is provided on each of the frontward frame 45 and the
rearward frame 47, only the drive mechanism 60 provided on the rearward frame 47 will

be explained here. In Figures 6 and 7, a direction oriented toward the left side of the figure

is called a first lateral direction and a direction oriented toward the right side of the figure

13



A lid drop preventing nechanism 80 w Il now be explained. The Iid
drop preventing nmechani sm 80 conprises |lid drop preventing nenbers 62
and a power transmtting nechani sm 82. [0042] As shown in
Figure 2 and Figure 4, the lid drop preventing nenbers 62 for
preventing a lid 4a of a FOUP 4 fromdropping are arranged in

f r ont war ds ealled reegond latenpbdiractiomsTiorright side m Bignte Soms! toé bdtteen fidointRigure
frame 45 and the rearward frane 47. One |lid drop preventing nenber 62

. ; ) R f
I4 § plr (r)IVIF :i;gél}rntee@% ?ﬁg?{g&%ﬁﬁdfcbﬂ&ﬁﬁfc%&é%fﬁ aﬁcﬁth@ﬁ'ﬁ’t&h@n{ }Gi%gféfggagfitqﬁ%g‘p’

4 1s arranged 1 n the contal nne
and the lid .dro eventing nmenbers 62 are aryanged in drop
prevent i ﬁgddedaé’ila%lrgkoa?spanﬁ? IR CORVaYRRCa iEPCHAN of the FOUP 4. In
Figure 4, the FOUP 4 has been noved downward from the contai nment
posi ti on [p§3&]he hoi st body 41 and the lid drop preventing nenbers 62
have been retracted fromthe front face of the Iid 4a of the FOUP 4
to retracted pesj.ti ] ) 1.5t
mechani sm 82 i ;.ﬁlg dﬁ@%?%erﬁlg%]éﬁgro rEnsm %ﬁ?%x\g{%%%%%%@g rb(e)rn? ’ﬁgd
drive nechani sm 60 of the aforenmentioned FOUP drop preventing
mechani s Hnsgneraberk a7 pp¢ioQr Bp Svavatigwg Sniheraeter @gl.s fimed tpa st stationary
transmtting mechanism 82 conprises chiefly a first shaft 85, a first

bevel geafatéBevadidganar®ird Rasedpadd hey ehrotaedial 88 til ExRnELBAkrtical
shaft 91. The first shaft 85 is formed integrally with or fixed to

t he shaft,.81. ' S 0 _suc at_1t n_rotat

toget har VHEN Ll FesBhes 7 oIESRERL P relen R of Rmpr BT bt ogppogera
bearing 83 and extends in a direction opposite of the shaft 81. The
first bevafl agearo4gy proyidedyage tip gndof thpradargy sbaft.t Rlee gdar srembhnf 1 is@Fnenttser g
result, the rotational center of the first bevel gear 87 coincides

Wi th the rp@tadty @pj}?brt@?%rﬁthgﬁrﬂfstaﬁ&%ry plates34 slaadak a 8RaticAC:88601H: HEMEs
gear 89 neshes with a laterally outside portion of the first bevel
gear 87. In.this state, the rofation xi s of. the.second bevel gear
95 ext endrbsl bdnioatias i EboREBa Ririichi i g i pavarppufda ot
bevel gear 87. Thus, the neshing of the first bevel gear 87 and the
second bedhegeayommi®s 6&.omddhe gear he niishescritlothe gban @t altthomotoflied. second
shaft 91 is fixed to the second bevel gear 89. Alaterally inside end
(end origpged in second lateral direction) of the second shaft 91 is
rotatably supported on a bearing 93 and a laterally outside end (end
oriented in first lateral direction) is fixed to the second bevel

gear 89. Addit i@ﬁa{f%meghqnfsemd%ﬁ%ﬁ8w@ﬁﬁtﬂtﬁﬁ MRl aRCBTE F LERE
protruding tip of the laterally outside end. As shown in Figure 5, in
t he drop apticie dropi pregvanaag tiearherd dlearld &l . d¥ioge {he evestitiang faranrteindtperation
extends in a lateral direction and a portion spanning from an

i nt er medi gt ! i r u r :

47 S0 as o BR bl 87kt B SF S Ohid SED et BRrREPRI G
the FOUP 4. As shown in Figure 2, the |lid drop preventing nenber

i s arrang&Blaitgda position corresponding to a | ower portion (portion

| ower than a vertical center) of the Iid 4a. Due to the operation
descri bedoedsjve, the lid drop preventing nmenber 62 can turn between a
drop preventing position depicted with a solid line in Figure 5 and a
retracted positian. depicted-w th a.doubl e-dot chain line, . 1S _clear
o Frgure b netHRERRAE St bR 1Y SR LR el
di agonal with respect to a |ateral direction (i.e., not perpendicul ar
to a | ondiltina¢spansedp retetiorop)the aerr mesthes §8eAs Byown ndfiging 7dthsdink member
preventing nenber 62, too, is tilted such that a tip end thereof is

posi ti oney it ah kltRbated pwed-Hkd Mehiber &AERAR int faRedlidRcldd 4kt hdvletiRlend
direction) than a base end. However, in another enbodinent, it is

accept ablrgtata%iy éo%%egtgg %nétl ﬁlsstt] ggﬁpo}t%egt{(c}neﬂdotl he geaqlrrgeem telr 25 aB& Eh%l oltl(laér etng

rotatably supported on a second support section 73 of the article drop preventing member
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In this state, as shown in Figure 7, the gear nenber 65 of the drive
mechanism 60 is rotated as far as possible in a clockw se direction
and the first support section 71 is arranged toward the second

| ateral direction fromthe rotational axis of the gear nenber 65. The
second support section 73 is arranged in front of and to the second

| at eral @i doFigore 3, tHe fioft suprort sseen dhisl aramiped eposithe suppost seoiiar ofgle
operates and the gear member 65 rotates counterclockw se, a force is

transm t §ged o{ il b9 Gy@8eMHE ré@ﬁ&%ﬁ a}@§ 68 th Eé@@eéﬁ&ﬂtﬁé Geatl FRMbRY @WM&%
menber 61 through the [ink menb 67. More specifically, the link

menber agai st the ond support section.73 such
TRar et ho tas BPEmBP S NG B 18 Fres Par gDy gtp el 36 SRt

rotational axis 84. As a result the article drop preventlng menber
61 turns akis@® dfhiee ghaomepfoer/éinfrbnghaﬁssitBiqmpmrttsneclﬁME’ilr.et racted position.
[ 0046] Al so, due to the operation just described, when the
article i? $fypreventing menber 61 turns clockw se about the

rotation axis 84, the shaft 81 and the first shaft 85 rotate. As a
result, the second shaft 91 rotates due to the neshing of the first
bevel gear 87 dh attifde &epHFRYCHENENCHRE 6 lgpmpsiges hdropPgevgRtpg section 6la,
preventing nmember 62 turns fromthe drop preventing position

i ndi cat ed rotatibndiR@psat sedtibh GEb,tad taheall elkctiac 6 Bdthhp&inhkan tHosd twat@tons.
with the double-dot chain |ine. [ 0047] When the nmechanismis

oper at ed \;ﬂé]ﬁtqtrhep%e SI ts%ﬁtn? n?lea is plattte% s %ha‘fi %?t%{)i&sb 8 l%otrﬂgn@f b ;reﬁcln%n

drop pre e retracted posi

drop preventing p03|t|on and the |lid drop preventing nenber 62 turns
from t he andis epmnpseltpyshi lohenThocarhers gf tis cg@m@mntwg speEintGlgmre ¢rooderd
As expl ai ned previously, the article drop preventing nenber 61 and

the |id dnraRmRbeEEEE | TIE: IRADBRL sﬁgpdfpye@n&esmgmntahgediat@@oaﬁﬁmﬁgﬂeﬁﬂlan
position and the retracted position with the sane timng. [0049]

ﬁnzz: hg};f gc € dr%]ia ere%lF;tnggr SR & f/aeanntdl cggipggecshaap K2 rrnne(f1 l[haEi e}g 2 i 5 B grﬁ'\zn(;[nltaqg

direction. A shaft 81 is fixed to the rotational support section 61b and the shaft 81 is
rotatablly supported on a second stationary plate 56 of the rearward frame 47 such that it
can rotate about a rotational axis 84. The shaft 81 is positioned slightly off a vertical
centerline of the article drop preventing member 61 in a left-and-right direction. As a
result, the article drop preventing member 61 can turn between a drop preventing position
depicted with a solid line in Figure 7 and a retracted position depicted with a double-dot
chain hne.
[0040]

The structure and operation of the link member 69 and the link member 67 are
point-symmetric with respect to the rotational axis 68.
[0041]

(5) Lid drop preventing mechanism
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As expl ained previously, a lid drop preventing nmenber 62 and a power
transmtting nmechanism 82 are provided in an enbodi nent of the
present invention. The lid drop preventing nenber 62 is arranged in
close proximty to a front face of the lid 4a. The power transmtting
mechani sm 82 retracts the Iid drop preventing nenbers 62 from the
front face of thhédldrdp 4ueventng meshFOwR 30 wmall boiwnbe reapkieddor Thowdrdrdp
Wth this overhead conveying vehicle 5 the |lid drop preventing
menber 63rdwnhd ILRGhitA & @ X jd
4a when é suspé%ded FOUP %jigﬁﬁgﬁﬁgh%3%§%§§akhg%%?§%E§%??$,Qﬁhgqﬁwgk
4a is not Iikghx to fall gven if the lid 4a cones off the FOUP 4.
Meanwhi | SFARHAETNE FECHBISE 84r i vi ng section 25 raises or |owers the
FOUP 4 while the overhead traveling vehicle 5 is stopped, the power
transm t {00d¢]mechani sm 82 retracts the lid drop preventing nenbers 62
fromthe front surface of the lid 4a. As a result, when it is raised

or |owered, thedF 4 i . i t i r

or event i ng’ menberaag | nEken nd Pkt ¥, 68 by S BRBang Himbbd R
being raised, the FOUP 4 will not likely collide against the |lid drop
prevent | MEEVERHBER didgha of aFQUP Lk fipin dreppingarecirempe infgontwardagprearvard

not likely to experience any physical shock due to shaking caused by

t he col | ipssititns $OB&Am portions ofthe fvnewfadthnid 4V &ld the réeRhal REnHaE fe
article drop preventing nenber 61 and a drive mechani sm 60. The

article 0 r | . i rra el pw .a cont ai nt
posi 1 on 1o SR ST EHE heRIPRE i frohuel o R s R B e Brlea P e
drop preventing menber 61 from underneath the contai nment position of
t he FOUP rearwRihirame 4 EOPFiguies?, e RgUPH isaeranged i les exhtaiMnentdrosiien and
mechani sm 60 has a notor 63 serving as a drive source and a gear

nmenber 63hend dtdp e P@IAE m&dbdr62 dfd Middged NEIRP T &)eRtiAE PBsiRERVR A 1
menbers 61. The gear nenber 65 and the [ink nenber 67 also transmt

t he power_ of .the. npt t he_power .tr i,.tting nechani sm 82.
Wi et HE 4, S BRE B IO T i pn st PP ROBAR e
menber 61 is arranged bel ow the article contai nnment position of the
FOUP 4 whilehcentsospeiphsdioi(yPthd hosst beiing! eod visykdl drophprsyentini endhdps 42
is not likely to fall even if it separates fromthe hoist driving
section Zave bty j b M1 [ | :
PP e o R e B S G bR

t he drivi @Eﬁhanisn160 retracts the article drop preventing nenbers
61 from dHEdneath the FOUP 4. As a result, when it is raised or

| owered, the FOUP 4 does not readily collide against the article drop
preventi ng nentidéepoétr tramsnpite medthanisme’Zn d metheishOEP tdnshitkes a wifivk e
being raised, the FOUP 4 will not likely collide against the article
drop pre i I tASHhd 4
oo ot ISR @a?gﬁgtx’%%‘f% 2%8%4%3%*3 %Oﬁéi itﬂc%la%gﬁnc}%@{og‘é‘g RS o ﬁ%@@?ﬁ@%d
by the collisi.on. 40051] . The lid drop preventing nenbers 62
are arr affsaalMmpet Hosihigelid ofrop Hareysntipg 4amemkershtd e b diomeht transmétting
front and rear sides) and conprise a pair of nenbers that can turn
bet ween anethafisirsdvesitprivgs RRRKIY I Dfirsd RHafA 854 TGt RGOS (b g&i}? 87, a
article drop preventing nenbers 61 are arranged on both sides of the
FOUP 4 a i pai f I a n .n-bet n a.dro
prevent | AR o g oaRld o SeolE R oT I ol M A R e e b R e
pair of article drﬂg Ereventjng menbers 61 arranged to the left and
ri ght of fizgdip Bepbaft B§ opthevdrite anashaniso 90sfich thet i eantofieie toetlwnthensvitind
the rearward frame 47, but it is acceptable to provide one nenber on

each of tihe firétQRiMES & rbta@BE ship@d dohebdafas IRt xiaiE it dirddibh obflisste

overhead traveling vehicle 5 'the lid 4a and the FOUP 4 can be nbre

reliably o "ee s%gh%q fTBg ﬁ}sg{)g\peﬁ) Iggag 89?5(:{%%16%!%0 IaitilgI erqé OPmErY § na;[fti g Ar’geanljgsed’}tb:

the rotational center of the first bevel gear 87 coincides with the rotational axis 84 of the
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connected through the first bevel gear 87 and the second bevel gear
89, which serve to change the direction of rotation between the two
mechani sns. In this overhead traveling vehicle 5, the power
transmtting nmechanism 82 and the power transmtting section of the
drive nmechanism 60 are driven by a comon notor 63. As a result, the
power tr dims$shaft 8 hglwexchemi veldzandtimestes diihed ateedlyant ssin B0t gaefl thefirst
driven with a smaller nunber of parts. The power transmtting

mechani sm.2 é%ﬁls s finrdls shafl theBathibaM sed o@%h@séc%!ﬁ&"b@@elgéé@f 85 Rfends
lid drop preventing menber 62, a second shaft 91 prOV|

turning cente f _an tlcle reven nber rst
bevel geQPrpg‘TEI larty o e gt ggg‘aﬂf ﬂ@@% ﬁﬁ\&iﬁ?%‘%ﬂ Up; "Fdlgf“eé agef
85 and the second shaft 91 together such that power can be

t ransm t tledfiistbevel goae 7 adbtha seceadibével geatBP\contamscie: dismtibeof roamiom Thed
fromthe first shaft 85 to the second shaft 91 through the first

bevel ge
prevent: NG ISR S 63 af 0 sl b B &P A lpaty S B B0
in a vertical direction. The drive nechanism 60 has a notor 63 and a

i nk meciesond daterghpirsctipako fihe sacond shafi Hiis relatgbbsupporiadprgobeagpg 93 and

transmtting a drive force fromthe notor 63 to the pair of lid drop

pr event i adateriipenssidlendAsndiofi@set in, fileplaterdlfditebeod) iidfidsdop the ecend begl
menbers 62 are driven sinultaneously through the |ink mechani sm

h
ot Skl A RARANY PR Srop prevenying hefERP6: 5MNea 98 8 bRERREG Dbt the

limted to the enbodi nent. Various changes can be nmade w t hout
departi ndaterelioutsisiesndpdsshovhén Fignend.iipfhe §ropsrgventing positionatheHistdyhp
in the previously explained enbodi nent, the invention is explained

using a tokaégtihg chenftRl ¢b eex%&ﬁi% emd H@érﬂedl?ec@ibﬁ i QOPd@bn &panning from an
sem conduct or nanufacturlng pl ant, the invention can al so be enployed

e RS BB & o e AR S s
ol se. proximity to a front face of the lid 4a of the FOUP 4. As shown in Figure 2, the lid drop
preventing member 62 is arranged in a position corresponding to a lower portion (portion
lower than a vertical center) of the lid 4a. Due to the operation described above, the lid
drop preventing member 62 can turn between a drop preventing position depicted with a
solid line in Figure 5 and a retracted position depicted with a double-dot chain line. Asis
clear 1n Figure 7, the direction in which the second shaft 91 extends is diagonal with
respect to a lateral direction (i.e., not perpendicular to a longitudinal direction) and,
consequently, the 1id drop preventing member 62, too, is tilted such that a tip end thereofis
positioned farther outward in the lateral direction (first lateral direction) than a base end.
However, in another embodiment, it is acceptable for the second shaft to extend in a

direction parallel to the lateral direction such that the lid drop preventing member is

parallel to the longitudinal direction.



| NDUSTRI AL APPLI CABI LI TY [ 0055] The present invention can be
applied wdely to systens having an overhead traveling vehicle that
travel s along a path. REFERENCE NUMERALS LI ST [ 0056] loverhead
traveling vehicle system 3rail 4FOUP 4alid 5overhead traveling

vehicl e

[0044]

(6) Operation of FOUP drop preventing mechanism and lid drop preventing
mechanism

When the overhead traveling vehicle 5 is carrying a FOUP 4, the article drop
preventing member 61 is in a drop preventing position as shown in Figure 7 and the lid
drop preventing member 62 is in a drop preventing position as shown in Figure 5.
Consequently, when, for example, a FOUP 4 detaches from a chuck mechanism of the
hoist table 43 or the 1id 4a detaches from a cassette of a FOUP 4, the detached item is not
likely to fall. In this way, the FOUP 4 and the lid 4a can be prevented from falling and a
restriction prohibiting a work vehicle from entering an area undemeath the rail 3 is not
needed. As a result, a cleanroom can be utilized effectively.

[0045]

In this state, as shown in Figure 7, the gear member 65 of the drive mechanism 60
is rotated as far as possible in a clockwise direction and the first support section 71 is
arranged toward the second lateral direction from the rotational axis of the gear member
65. The second support section 73 is arranged in front of and to the second lateral
direction side of the rotational axis 84. When the motor 63 operates and the gear member
65 rotates counterclockwise, a force is transmitted from the gear member 65 to the article
drop preventing member 61 through the link member 67. More specifically, the link
member 67 exerts a force against the second support section 73 such that the article drop
preventing member 61 turns clockwise about the rotational axis 84. As a result, the article
drop preventing member 61 turns from the drop preventing position to the retracted

position.
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[0046]

Also, due to the operation just described, when the article drop preventing
member 61 turns clockwise about the rotational axis 84, the shaft 81 and the first shaft 85
rotate. As a result, the second shaft 91 rotates due to the meshing of the first bevel gear 87
and the second bevel gear 89 and the lid drop preventing member 62 turns from the drop
preventing position indicated with the solid line to the retracted position indicated with the
double-dot chain line.

[0047]

When the mechanism is operated in the opposite manner of that just described,
the article drop preventing member 61 turns from the retracted position to the drop
preventing position and the lid drop preventing member 62 tumns from the retracted
position to the drop preventing position.

[0048]

As explained previously, the article drop preventing member 61 and the lid drop
preventing member 62 move between the drop preventing position and the retracted
position with the same timing.

[0049]

(7) Effects of FOUP drop preventing mechanism and lid drop preventing
mechanism

As explained previously, a lid drop preventing member 62 and a power
transmitting mechanism 82 are provided in an embodiment of the present invention. The
lid drop preventing member 62 is arranged in close proximity to a front face of the lid 4a.

The power transmitting mechanism 82 retracts the lid drop preventing members 62 from
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the front face of the lid 4a when the FOUP 4 is being raised or lowered. With this
overhead conveying vehicle 5, the lid drop preventing member 62 is arranged in close
proximity to the front face of the lid 4a when a suspended FOUP 4 is being conveyed.
Consequently, the lid 4a is not likely to fall even if the lid 4a comes off the FOUP 4.
Meanwhile, when the hoist driving section 25 raises or lowers the FOUP 4 while the
overhead traveling vehicle 5 is stopped, the power transmitting mechanism 82 retracts the
lid drop preventing members 62 from the front surface of the lid 4a. As a result, when it is
raised or lowered, the FOUP 4 does not readily collide against the lid drop preventing
members 62. In particular, even if the FOUP 4 shakes while being raised, the FOUP 4 will
not likely collide against the lid drop preventing members 62. As a result, the wafers
inside the FOUP 4 are not likely to experience any physical shock due to shaking caused
by the collision.
[0050]

The overhead traveling vehicle 5 has an article drop preventing member 61 and a
drive mechanism 60. The article drop preventing member 61 is arranged below a
containment position of the FOUP 4. The drive mechanism 60 retracts the article drop
preventing member 61 from underneath the containment position of the FOUP 4 when the
FOUP 4 is being raised or lowered. The drive mechanism 60 has a motor 63 serving as a
drive source and a gear member 65 and link member 67 for driving the article drop
preventing members 61. The gear member 65 and the link member 67 also transmit the
power of the motor 63 to the power transmitting mechanism 82. With this overhead
conveying vehicle 5, the article drop preventing member 61 is arranged below the article

containment position of the FOUP 4 when a suspended FOUP 4 is being conveyed. Thus,
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the FOUP 4 is not Iikely to fall even if it separates from the hoist driving section 25.
Meanwhile, when the hoist driving section 25 raises or lowers the FOUP 4 while the
overhead traveling vehicle 5 is stopped, the drive mechanism 60 retracts the article drop
preventing members 61 from underneath the FOUP 4. As a result, when it is raised or
lowered, the FOUP 4 does not readily collide against the article drop preventing members
61. In particular, even if the FOUP 4 shakes while being raised, the FOUP 4 will not likely
collide against the article drop preventing members 61. As a result, the wafers inside the
FOUP 4 are not likely to experience any physical shock due to shaking caused by the
collision.

[0051]

The lid drop preventing members 62 are arranged on both sides of the FOUP 4 (in
this embodiment, the front and rear sides) and comprise a pair of members that can turn
between a drop preventing position and a retracted position. The article drop preventing
members 61 are arranged on both sides of the FOUP 4 and comprise a pair of members
that can turn between a drop preventing position and a retracted position. In this
embodiment, a pair of article drop preventing members 61 arranged to the left and right of
each other is provided on each of the frontward frame 45 and the rearward frame 47, but it
is acceptable to provide one member on each of the frontward frame 45 and the rearward
frame 47. With this overhead traveling vehicle 5, the lid 4a and the FOUP 4 can be more
reliably prevented from dropping because lid drop preventing members 62 and article
drop preventing members 61 are arranged on both sides of the article being conveyed.
[0052]

The power transmitting mechanism 82 and the drive mechanism 60 are
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connected through the first bevel gear 87 and the second bevel gear 89, which serve to
change the direction of rotation between the two mechanisms. In this overhead traveling
vehicle 5, the power transmitting mechanism 82 and the power transmitting section of the
drive mechanism 60 are driven by a common motor 63. As a result, the power
transmitting mechanism 82 and the drive mechanism 60 can be driven with a smaller
number of parts.

The power transmitting mechanism 82 has a first shaft 85 provided at a turning
center of a lid drop preventing member 62, a second shaft 91 provided at a turning center
of an article drop preventing member 61, and a first bevel gear 87 and a second bevel gear
89 connecting the first shaft 85 and the second shaft 91 together such that power can be
transmitted in between. As a result, a drive force can be transmitted from the first shaft 85
to the second shaft 91 through the first bevel gear 87 and the second bevel gear 89.

The lid drop preventing members 62 are a pair of members arranged to be
separate in a vertical direction. The drive mechanism 60 has a motor 63 and a link
mechanism comprising a pair of link members 67 and 69 for transmitting a drive force
from the motor 63 to the pair of lid drop preventing members 62. As a result, both of the
lid drop preventing members 62 are driven simultaneously through the link mechanism.
[0053]

(8) Other embodiments

An embodiment of the present invention has been explained heretofore, but the
invention is not limited to the embodiment. Various changes can be made without

departing from the scope of the invention.

[0054]

[ 8]
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CLAI M5 [ O ai m 1] An over head conveying vehicle contrived to
contain and convey a suspended article having a lid renovably
provi ded on a side face thereof, conprising: a conveying vehicle
body; a hoi st nmechani sm provi ded at the conveyi ng vehicl e body
and capable of raising and lowering the article; a lid drop
preventing nenber arranged in close proximty to a front face of the
lid; and Adthpyghs i therreiieyshigevpiairrslAnghadinesnt.r the ényenteonr istexploined he
lid drop preventing nenber away fromthe front face of the Iid when
the arti clwings: treichne retiidedystem bswer edeankédn@iofm 2 mitbeduese gacturing

=

conveying vehicle of claim1, further conprising: an article drop

preventi ng,fRBemhvaliARILHsPE! A8y AR LAPIBM oRPtL | On of the

article;

Although in the embodiment the conveyed article is a FOUP, it is acceptable for the article
to be something else.
INDUSTRIAL APPLICABILITY
[0055]

The present invention can be applied widely to systems having an overhead
traveling vehicle that travels along a path.

REFERENCE NUMERALS LIST

[0056]

1 overhead traveling vehicle system

3 rail

4 FOUP

4a lid

5 overhead traveling vehicle

11 traveling rail

13 electric power supply rail

15 feeder line holder

17 feeder line

21 traveling section (conveying vehicle body)
23 electric power receiving section

25 hoist driving section (hoist mechanism)



a second retracting mechanismcontrived to retract the article drop
preventi ng menber from underneath the contai nnment position of the
article when the article is being raised or |owered; and a
drive mechanismfor driving both the first retracting nechani sm and
t he second retracting nechanism [C aim 3] The overhead conveyi ng

vehicle of _claim2, wherein the lid drop preventing nenber
is a menber thaPi€8M#ihrn between a drop preventing position and a
retracted position thereof; and the article drop preventing

menber is 28 menbee that can turn between a drop preventing position
and a retracted position thereof. [Claim4] The overhead conveying
vehi cl e of3icl ai BicRup WhHET €1 N the first retracting nmechani sm
and the second retracting mechani smare connected through a power

transm’ttijﬁg section a rotation direction of one of

th t. f
the first Tet rag?l?'ﬁ@t%g#‘?gﬁlg%ﬁ%ﬁ%&%@%’@&ond retracti ng mechani sm

into a rotation direction of the other of the first retracting
mechani sm3and t Heiskedydemeet r act i ng nmechani sm

37 lateral feeding section
39 0 drive

41 hoist body

43 hoist chuck

45 frontward frame

47 rearward frame

58 FOUP drop preventing mechanism

60 drive mechanism (second retracting mechanism)
61 article drop preventing member
62 [id drop preventing member

63 motor

64 gear

65 gear member

67 link member

69 link member

68 rotational axis

71 first support section

73 second support section



[Claim5] The overhead conveying vehicle of claim4, wherein

the power transmtting section has a first shaft provided at a
turning center of the lid drop preventing nenber, a second shaft
provided at a turning center of the article drop preventing nenber,
and a bevel gear connecting the first shaft and the second shaft.

[Cl ai m6] The overhead conveying vehicle of claim2, wherein

the articl® drofdSrEREHENHRE MesM8BEMhas a pair of drop preventing
menbers arranged to be separate; and the drive nmechanismhas a rotary
drive sect8lon asithfia | i nk nechani sm having a pair of link menbers for
transmtting a drive force fromthe rotary drive section to the pair

of drop prgevent LAge TRABRASng h&dh@hiSh {irst retracting mechanism)

85 first shafi

87 first bevel gear
89 second bevel gear
91 second shaft



The over head conveying vehicle of any claim 3, wherein t he
article drop preventing nenber has a pair of drop preventing nenbers
arranged to be separate; and the drive nmechanismhas a rotary
drive section and a |ink nechani sm having a pair of |ink nmenbers for
transmtting a drive force fromthe rotary drive section to the pair
of drop preventing nenbers. [Cd ai m@}AIE overhead conveying vehicle
of claim4, wherein the article drop preventing nenber has a
pair ofcpﬂﬁg preventing nenbers arranged to be separate; and

t he dri{vea1 Ehanisn1has a rotary drive section and a |ink nechani sm
having a pair of link menbers for transmtting a drive force fromthe

rotary drivepsgekelcdnfedife v cHii 0P R8N SR ESe TR BRBERIed hifeRIH Ving
9] The overhead conveying vehicle of claim5, wherein t he

article drop preventing nenber has a pair of drop preventing nenbers
ar r angdd! femobsbl g ppaidat en aard face thereof, comprising:

a conveying vehicle body;

a hoist mechanism provided at the conveying vehicle body and capable of raising and
lowering the article;

a lid drop preventing member arranged in close proximity to a front face of the lid; and

a first retracting mechanism contrived to retract the lid drop preventing member away from
the front face of the 1id when the article is being raised or lowered.

[Claim 2]

The overhead conveying vehicle of claim 1, further comprising:

an article drop preventing member arranged below a containment position of the article;

a second retracting mechanism contrived to retract the article drop preventing member
from underneath the containment position of the article when the article is being raised or lowered;
and

a drive mechanism for driving both the first retracting mechanism and the second retracting
mechanism.

[Claim 3]

The overhead conveying vehicle of claim 2, wherein
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the drive nechanismhas a rotary drive section and a |ink mechani sm
having a pair of link nmenbers for transmtting a drive force fromthe
rotary drive section to the pair of drop preventing nenbers.

the lid drop preventing member is a member that can turn between a drop preventing
position and a retracted position thereof; and

the article drop preventing member is a member that can turn between a drop preventing
position and a retracted position thereof.
[Claim 4]

The overhead conveying vehicle of claim 3, wherein

the first retracting mechanism and the second retracting mechanism are connected through
a power transmitting section that transforms a rotation direction of one of the first retracting
mechanism and the second retracting mechanism into a rotation direction of the other of the first
retracting mechanism and the second retracting mechanism.
[Claim 5]

The overhead conveying vehicle of claim 4, wherein

the power transmitting section has a first shaft provided at a turning center of the lid drop
preventing member, a second shaft provided at a turning center of the article drop preventing
member, and a bevel gear connecting the first shaft and the second shaft.
[Claim 6]

The overhead conveying vehicle of claim 2, wherein

the article drop preventing member has a pair of drop preventing members arranged to be
separate; and

the drive mechanism has a rotary drive section and a link mechanism having a pair of link
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members for transmitting a drive force from the rotary drive section to the pair of drop preventing
members.
[Claim 7]

The overhead conveying vehicle of any claim 3, wherein

the article drop preventing member has a pair of drop preventing members arranged to be
separate; and

the drive mechanism has a rotary drive section and a link mechanism having a pair of link
members for transmitiing a drive force from the rotary drive section to the pair of drop preventing
members,
[Claim §]

The overhead conveying vehicle of claim 4, wherein

the article drop preventing member has a pair of drop preventing members arranged to be
separate; and

the drive mechanism has a rotary drive section and a link mechanism having a pair of link
members for transmitting a drive force from the rotary drive section to the pair of drop preventing
members.
[Claim 9]

The overhead conveying vehicle of claim 3, wherein

the article drop preventing member has a pair of drop preventing members arranged to be

separate; and



the drive mechanism has a rotary drive section and a link mechanism having a pair of link
members for fransmitting a drive force from the rotary drive section to the pair of drop preventing

members,



