q DESCRI PTI ON' TI TLE OF THE | NVENTI ON OVERHEAD CONVEYI NG VEH 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 al ong aDEBGR& TN rail provided on a
ceiling is conventionally used to carry articles in a cleanroom
(e.g., inTATEEMQKETHEUDMENTEONIT act uri ng plant), where dust production
Is a problem [0003]

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 traveling 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



N ]
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 hoi st has a chuck for clasping

t he articl bl e th nd, down a
bl t - dr | vieR e PP e Pltatitst PR e R TR Rl e p A igB g
An exanple of an article conveyed by the overhead conveying vehicle
in a cl easeeswrnaniesdargauraicrsigastto bp aerommadied. SJFOLIN)comprisg scassetig and a
waf er storage pod that 1 can be seal ed. FOUPs ensure the cl eanness

of waf er s [iafgr @6aRS 615&11-%‘61‘1' aasli&Héf&Hé ¢REetieh ahe A SATRABIPBS chBi98dles from
waf er sizes to be accommodat ed A FOUP corrprl ses a casSette and a lid

for closin eni n cas The lid serves to
prevent psﬂ‘teP% ‘:I’a?%?ﬂ? ]?9‘? lotnﬁheg‘? © %cqsﬁeﬁ&& tion the
waf ers inside the cassette. [ 0005] The over head conveyi ng
vehicle tf@8]s with the FOUP havi ng been raised by the hoist and
pl aced in the containing section. Wien it conmes in front of a

manuf act uri ng appabadrisad aoﬁeeﬁﬂ {}é}ﬁﬁgtrs&ewnhﬁe RSP P'la.ﬁn% eéfa%rrélsw@y the
FOUP with the hoist and placés The FOUP onatabeo port

After the, FOUP onto.the table J.s docke t he

openi ng opth%"‘dnﬁlﬁg‘?d: @P ARt feghaR. it CSmFQJHP%BBfeWg? magiisgluging
the lid fromthe cassette of the FOUP and puIIs the lid into the
appar at us appengusydiieswriarad cotresyinpavahicdelowerothe FOTERwith oirdlud$t@nd places the
manuf acturi ng apparatus and a prescri bed process is executed. After

the procegp :

back to c?ose t {@P&E‘B{I{%Tﬁéf%ver heé}aﬂ%ggﬁyﬂg ﬁﬁcge |t8?%gjt3é1§§t#h&ch @#ﬁ
to hold the FOUP r stlng on the table of the |ogad port of th

manuf act therf@)ealﬁngg” HhepayHactpEng apnartuss Aisn; %FQ@o@neamweqo@e ilij fespm
The overhead conveyi ng vehicle then contains the FOUP and starts

t ravel i ngthelcasdetie of th2)\EOUP endpelidthatld ¢ito dayippgraned) i ThesyaTor age thBe cirdelf
bet ween | oad ports. [0006] Wth an over head conveyi ng vehicle

system t ass_under the
Y avel | ngtia e STt URER ol R el B S B BRER I el
lid drops fromthe FOUP at such a time, the worker could be injured

or anot heAfigetie processa the waler arm@wle&m@r@ BOUP aad dlerlid igpnshack o ¢lase the

which a lid drop preventing nenber is provided on the overhead
conveyi NgF@EIP CitR d@shel@ @OnRyaipOosdit]é Gsed-the B6i8t 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. Ifthe 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) SUMMARY OF | NVENTI ON TECHNI CAL
PROBLEM [ 0008] The lid drop preventing nenber presented in

Pat ent Li afure 1 is fastened to a hoist chuck such that it can
nove Ssi deé?g{‘?g%#\ﬁt?rﬁmf%@' hoi st chuck, but cannot nove in another

di rection. Cons%\(]t]uently, there is a possibility that the hoist chuck
or the FOUBTAMIONBESTn contact with the lid drop preventing menber
when the FOUP is | owered fromthe containment position or noved

upward fr oATENTOYERATAME. | n particular, when the FOUP rocks while
being raised, the FOUP can easily collide against the lid drop

preventi \r,:quﬁzber. I f such a collision occurs, the overhead conveyi ng
vehi cl e hake and the wafers inside the FOUP will undergo a

physi cal shock due to the shaking. It is also possible for the shaken
travel i ng vehi cPatentoLd¢mivke 1adapanese Laidvopen Rateang Mublieation 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.

[0009]

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 is 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
conveylng[ @ﬂhcle according to the present invention is an overhead
conveyi ng "vehr'cl e contrived to contain and convey a suspended article
having a lid renovably provided on a side face thereof The overhead
conveyi ng vehi clAn eerirad seaveyingomhisla acgording teithe presept inyeniisings an overhead
mechanism a lid drop preventing nechanism and a first retracting

nmechani s MeodRiktoveicleBsondided Mol Sonfddif \Und €sbndby ahgis 8Vriidle \HRVIng! £ 1id
body and can hoist an article. The lid drop preventing nechani sm IS

arranged in bmty ron the lid. The

e £ act ) ndUmRtRAP R P 2t bRt (RS Systhon B e Nelisie poRsene
front face of the lid when an article is being raised or |owered.

Wt h thi s cowenyirgacthindebedy, adoisehicchanjsnt, ladid drdp grayenimemechanisg:, aedb dirst
is arranged in close proximty to the front face of the |id when the

conveyi ng rMeRtGH %éaﬁ&hisms THRMORY nihhiSH IPERIRR I3k ftﬁeCéo%ve;T Hg Kehiele®ody
it is difficult"for the lid to drop down even if the lid separates

fromthe articl VWhen th e vehi cl e body. is stop edadthe
hoi st neclHd |°§ﬂ1el?'°é L3 agje ?EI 033316 ly‘# Hﬂ(’%ﬂ‘?"@f“éng ?Iilf'lgtlsr%qng@r il glose
mechanismretracts the lid drop preventing nenber fromthe front face
of the |i gro¥mits to edidrt fadehef the lidc | Ehedostsretrattinperaditayisantelracte tixghd dsp
the lid drop preventing nenber when the article is raised or |owered.

[0011] reve{mf'g ﬁl\éﬁ{ﬂé?%n?‘?ﬁlé/?%h{‘%X%}* b id g ahenadl ¥s $atiPR&Yd or

with an a tlc e drop preventing ne a second retracting
mechani s and.a drive nechanism The article drop preventlng menber
is arr angl(&‘“ gdow an article contai nment position. The second
retracting nechanismretracts the article drop preventing nmember from
bel ow t he arti cMitic oit adverieal qEasétingveltdy) thbdiddide peeviestind ing@ebedris
| owered. The drive nechani smdrives
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 sm and 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. Theref Jdt is difficult for the article to drop down even
"t he ar B0 B0 i sptenlod il o et R R e SRR o when
t he conveying vehicle body is stopped and the hoi st nmechani smraises
or lowers the aWitkilgs ovihead cametymgt vahidle, e rmetidia dignpreeentmgt member is
article drop preventing nenber fromunderneath the article. As a
resul t, tRgaAREdd Gdiew! S Hficlb icbBlakhnl itibA GyIRGAHE hiteShdH:
preventi ng ﬁagénber. © F%%tcﬁgérmrée?i}%glglﬁce tlﬂ% r?é\?gg %%antlusr% ¥R
[ [ [ ' dth d.ret ti
TeChani SmCOMYEIE 4PHEER 88kl ToTas A ey oA g opdar B nit
[ 0012] It is preferable for the lid drop preventing nmenber to
be a menbdie drtiele sepamatesifrombthe Weshmacleinésm. pMesmentile) gvhen shd dcomneying vehicle
wai ting position thereof and the article drop preventing nenber to be
a menber : ﬁ)@j] i . i L .
position %Eggf leso?d.b P eltbi HE p@?ﬁﬁ?%ag%s\%&aﬁ%géﬂéyﬁg%lf?%Iglc\?;eéﬁ?ec#éé}ﬁtrﬁ%a(‘lt]%
and the article can be ﬂrev.ent ed fromdropping nore reliably because
the lid dimsshyien ssiractfhearticly drap graveaiing mpaper faom poderacath thermgtilerbeap
can turn. [0013] The first retracting nmechani smand the second

retracti ngesoitcthaaitiie Bmet Bkelf e adilige gonpeticeidld ﬂ@g&qﬂe@nﬁﬁg\@fember.
transmtting section that that changes a rotation direction between

the first retragt] hani ng.th d retracting, mechani sm.
Wth this over noaiesiys, Sibe TR Gt AR B T Mg Rt e e
and the second retracting nmechani smcan be driven by a common E)ovvl_ar
sour ce be&wghanism end thesceentstaeting mephanism, itHs solgecessarypowss a plurality of
transmtting section. As a result, the first retracting nechani sm and
t he secongowetdoagdekNg mechani sm can be driven using a smaller 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 ¢an be prevented
from dropping more reliably because the lid drop preventing member and the article drop
preventing member can turn.

[0013]

The first retracting mechanism and the second retracting mechanism are

preferably connected through a power transmitting section that that changes a rotation

direction between the first retracting mechanism and the second retracting mechanism.



‘[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 segond .shaft. Wth_this overhead conveyin

vohi ¢l o dri vV RS O ethead RSN eH i BT R SR Eehag R @nd the
second shaft through the pair of bevel gears. [0015] The lid

dr op pr eveetdndgemnaing mdchanyismfcen abldyiven bpa commodrpopvep s@wenbécagse they are
menbers arranged to be separate in a vertical direction. The drive

mechani sm | : ' a | erfﬁgﬂ_@{}'
havi ng a Bgél‘rfgcge?%{i’#é&&ﬁ%ﬁg%lﬁ gﬁ%&@pﬁ%&@g%ﬁgﬁg ' (%Sia\%gélpglf&}:e romél Cﬁ@g
rotary drive section to the pair, of drop preventing nmenbers. Wth
this over FEshaisRgad thegpeeu reiracting spechanismy can By gHYSIIineEHsraglier gpmperof
pair are driven sinultaneously by the |ink nmechani sm ADVANTAGEQUS
EFFECTS Opatt®hVENTI ON [ 0016] Wth an overhead conveying vehicle
according to the present invention, when the conveying vehicle body
IS stoppecﬂo(ﬁqﬁi t he hoi st nechanismis raising or lowering the

The power transmitting section preferably 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 pair of bevel gears connecting the first shaft and the
second shaft.

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 lid drop preventing member is preferably a pair of drop preventing members
arranged to be separate in a vertical direction. 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



article, the first retracting nechanismretracts 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 Fiqure 1 is.a sinple,schematic view of a
over nead RSBRTstiskeei i B Balm Ruhad LS uBR BEG R hobe o
is a partial side view of an overhead traveling vehicle systemand an

over head theliantifang of s lid. eAs a resyli, gl astigleidgesnot e¢adily sbllide againss ¢l lidbdrap

schematic view of the inside of a rail. Figure 4 is a partial side
vi ew of aprR¥RineAmbERYR e aMRIM &eingtakedd AR, over head
travel ing vehicle. Figure 5 is a vertical cross sectional

schemati c Ly j a drop preventing cover of an
over head Pﬁggﬁmﬁﬁ@ﬁﬁﬁmr@b&re 6 is a vertical cross
sectional schematic view of a |ower portion of a drop preventing

cover of &MWIigVerhead traveling vehicle. Figure 7 is a schematic plan
view of a drive mechani sm DESCRI PTI ON OF EMBODI MENTS

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 6 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



[ 0018] Enbodi ments of the present invention will now be
explained with reference to the drawi ngs. [0019] (1) Overhead

Travel ing Vehicle System Figure 1 is a sinplified view of an
overhead traveling vehicle system 1l enploying a non-contact electric

power supply metf I : r line. The overhead.travelin

Dehtcl o Syst em Te 35k SY bl sBnf PGl BRTAbR VAR Syriam 1
or the like and is contrived to convey a FOUP (Front ening Unified
Pod) (expleiphesang ane-yontauielastria poaved seprdy aicthed vgistgiackeedes Jise. e Fhelovealscad
rail 3 and an overhead traveling vehicle 5 that travels along the

rail 3. [ QR28lng vehicle SRRnS1 listtﬁlgﬁvﬁi@d af a EBArbAEIoHE sethicBndRArGRA BE IR ike

plant will now be explai ned. e sem conductor plant has a plurality

of bays (proecesses)., An inters= oute, 51. i r.oyided, t o, connec
bays 1t nat B RENe PRshielt EORh ERR Rrenine RS pa esBieadary. The
provi ded in each bay. The routes 51 and 53 are constructed with a
rai | 3. [©@ehgad traveling vphigleadystem bhase eddssidan oevhsnddraglingpyehicle 5 that
processi ng sem conductors and the |ike are arranged al ong the
i ntra-bay yaQslk 8ongdhe Al tional Iy, load ports 57 are provided near
t he processing devices 55. The |l oad ports 57 are provided directly
bel ow t he @ ﬁa- bay route 53. Thus, the overhead traveling vehicle 5
travel s al (ﬂz@ the rail 3 and transports a FOUP (expl ai ned | ater)
bet ween the | oad ports 57.

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 intra-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]



[0022] (2) Rail As shown in Figure 2, the rail 3 is suspended
froma ceiling 9 with a plurality of colums 7. The rail 3 conprises
chiefly a traveling rail 11 and an electric power supply rail 13
provi ded at a bottom portion of the traveling rail 11. [0023] (a)
Traveling rail T het!avellng rail 11 is made of, for exanple,

al um num As shtgv?/n rave]f—lgéal e 3, the traveling rail 11 is shaped |ike
an inverted Uin a cross sectional view and has an upper face section
11la and two si ddbt gerclingoril dhds made of\fozixample, alowdmithy Aexhewa imEigure 3,
first traveling surfaces 11c is forned bel ow the side face sections

11b. A seqgyyehveliay Rl Nds Shtpb@ERe hdlihdertddU 104 BRYs RRBLEMI VY AR 1By Iélfl fpier

of an upper portion of each of the side face sections 11b, and

third tra elln sur.face or ned. on botomsr:fac th

upper fac acgegl? iofh 143 gnd %W@Zg& %%5’ Sef rﬁ@ ﬂ 8]rya?"itendem=‘3 first
The el ectric power supply rail 13 conprises Chl efly a pair of feeder

| i ne hol déaseli® amicdss] jerisviouest belowahd skl dese sfctiand biker Apecdndotmaveling
the traveling rail 11. Arranged at the feeder |ine holders 15 and 15

i's a pair sgfadeadas fihi@Sonldn ﬁﬂﬁejsﬁrfa@@&ﬁhf’ﬁ’é}}& jgghﬂﬁ & dakh %fmer GddTRAE

of a copper wire or other conductive wre co an insulating
material. An el deV| ce (not sho provi ded at
one end oFeCéIOF%gﬁ?e &Pﬁ@l\lg@avfﬁgg §ér|f d1gds fraed,on g %tOIFH Yrager A dhewener
electric current to the pair of feeder lines 17 and 17. [0025]

face section 11a.

[0024]

(b) Electric power supply rail

The electric power supply rail 13 comprises chiefly a pair of feeder line holders
15 and 15 provided on both sides of a lower 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 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



(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
nechanisnrarranged inside the traveling rail 11 for traveling al ong

the rail Jectrl awer re i Vin ion 23 is i .
arranged RS e wr PR Suled Selisphy Wi et spbpR aBR g Eolting
electric power fromthe pair of feeder lines 17 and 17. The hoi st
driving %@hplﬁﬁﬂgéFwPafﬁE@maﬂ‘i)@m arranged bel ow the el ectric power
supply rail 13 for holding and hoisting a FOUP 4 up and down. [0026]
(a) Travelpgug]section The traveling section 21 is arranged

i nsi de the traveling raiI 11 and has a pair of first guide wheels 18
and 18, a pair ?Htsr ély de wheels 19 and 19, a travel driving
wheel 20, and a 6Ye 8 two first guide wheels 18 and 18 are
arranged on respective sr des of a lower portion of the traveling
section 21 and bt #ewtling soipo?l shrengahinside thestxavehidg nagl 11naral has a pair of
| eft-and-right direction with respect to the travelling direction of

the vehi cligst TR fhdeld 19%&1?8 ‘C’)\%]Eﬁh%f g&oﬁ@%uljd% V@ﬁe% g %ﬂ?g%izao?m;ehﬁnvmg

first traveling surfaces etrave ng ra|

The second eel s d 19 _are n respective sides of
an upper b‘é‘%‘%ﬁr?g? ar\é\i] ‘E‘lﬁ@régas f‘%ﬂ@egﬂl efg g?h’i‘f‘dr]&taa? %meéeﬁﬁaprféwe
on an axle extending in a vertical di rectl on. The second gui de wheel s
19 and 19sidse of hdowecpmton pfvie iragliagstamas2 114w aftathble supporedd drgan axle
11 as guide surfaces and prevent the position of the vehicle from
drifting r CLis .

vi ewed i nb?ﬁ?ﬂdlhé ave |E§rlg %}{tgfc\rﬁt%%vgl e%gfeaﬁrﬁéﬁgge"q{gr 2 ]181{'0%6: V"rlﬁ%le-
travel drivin 20 is_arranged in an approxi mate _center of the
travel i ng T@e&gﬁfcﬂw@l‘”hﬁ‘és 18 apd d 8 sue agnged on tﬁﬁ &rstrifaveling spéacemglo of the
surface 11le of the traveling rail 11 with a spring or other pressing
means. Theaatdl@gahildri ving wheel 20 is driven with the nmotor 22. As a
result, the overhead traveling vehicle 5 travels along the rail 3.

[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



\[0029] (b) Electric power receiving section The el ectric power
recei ving section 23 has a pair of pickup units 27 for obtaining
electric power fromthe pair of feeder lines 17 and 17. Mbre
specifically, the pair of pickup units 27 and 27 are arranged
transversgg%%ﬁdjacent to each other inside the electric power supply
rail 13. of the two pickup units 27 has a approxi mately E-shaped
cross section and conprises a core 29 made of ferrite and a pickup
coil 31 wound aflpidcitingower we@9ingFaetiamor e 29 has two protruding
sections 29a and a middle protruding section 29b arranged in between.

The pi ckup coil t
[ 0030) T e o & BT B B 27 oy ithe

e h st e TR R M S8 S RS

current is passed through the pair of feeder lines 17 and 17, a
magnet i ¢ fickup uhBs Zemet 21 ad anlangddl teaisserodly hjecent okenoh Othelr iBidecthel electric
generates an induced current in the pickup coil 31. In this way,

e AT PRLOTR e SEp EEprt

t he pickup unit 1
el ectric power is sup I|ed to control _devices. The pair_ of feeder
lines 17 a?rawa!ﬁnéfcoméw@ BeR1E 20 Rt fspppyd ﬁaquumatoarﬁi vondearapnd the

power receiving section 23 of the overhead traveling vehicle 5
const it ut eo 290The ooie@Sthae bves protwdp@wettichy RPh inderilddpdduding 8edkion(C9b

Hoi st driving section As shown in Figure 2, the hoist driving section
(hoi st) 2%&%&3% $6Sveeh! ght Yickup coil 31 is wound around the middle protruding section
29b.
[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 electric 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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mai n body frame 35, a lateral feeding section 37, a ? drive 39, a
hoi st body 41, and a hoi st chuck 43. [0032] The mai n body
frame 35 is a nenber fixed to a bottom portion of the electric power
receiving section 23. A frontward frane 45 and a rearward frane 47

P ontwar o ToR ARl A5 e Tt o B8 O R 41

downward fromthe main body frame 35 such that the lateral feeding
section 37huek.? drive 39, the hoist body 41, and the hoi st chuck 43
are sandw ched i n-between. The frontward frame 45 and the rearward
frame 47 igomjcase that has a space inside. The case houses a FOUP
drop preventing nmechanismand a |lid drop preventing nechani sm

(explained | ate insi de 0033]. . The.l ateral feeding section 37
ool the 0 dr i JEe S5 PREY FOME s dymamboaitsd e PRlcEt PORdeOTR Ffcte
for exanple, a sideway direction and can transfer a FOUP 4 to and

from a si gewbufetavingsectigzim fiontvard édmenrt Saandiadearwfard freme di7lar@provided
? drive 39 turns the hoist body 41 within a horizontal plane to make

it easier ohGydrt aNd 8dr 2dd&sQAMng men WU tefek ﬁa@g(m&wﬁﬁo A §i4% and the

provi ded inside the hoist body 41 to raise and wer the t chuc

43. The hoi st nea conpr.ises, for exanple, four sets of w ndjng
drums andTSEBERg @f@&ﬁ&@%%ﬁ%ﬁnﬂ oy ch § ork tiFaatnhady g 35 such
chuck 43 is attached to an end portion of the belt 59. Figure 4

depi ct s atlst titedateral fokiling sedtni38] the Biriva § 9be hoiseleddsdl 1 paid the haist dimck 43
drunms such that the hoist chuck 43 is |lowered along with a FOUP 4.

The FOUP | ' f @ﬁ\% ﬁq?ghl f a'.srw!.agfﬁ.'

a rermvab#reerh?#d %@dp?loﬂ\ylhlrtﬁg%{gl;l&aﬁ ront aciafﬁ%q\glg?fé A a%g%azg‘“’?ga%e
provi ded qgn gn upper ., portion of the FQUP 4 and the flange 49 is held
by the hoth#f has spacg dnsideyoBhy casg hopsesp KYYR dwrpenentng mednraismsand a lid

drop preventing mechanism (explained later) inside.
[0033]

The lateral feeding section 37 feeds the 0 drive 39, the hoist body 41, and the
hoist chuck 43 in, for example, a sideway direction and can transfer a FOUP 4 to and from
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) is 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
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‘A FOUP drop preventing mechanism 58 will now be expl ai ned. The FOUP
drop preventing nmechani sm 58 conprises article drop preventing
menbers 61 and drive nechanisns 60 that turn the article drop
preventing nenbers 61 between a drop preventing position and a

refracted_positi.qn. 5 sh in Fiqur d Figure 4,

t he articPﬁgﬁP8ﬁaﬁﬁg&gﬁ9@h8ﬂ%EWB@$39éiﬁ$@PYﬁ%avgﬁfﬁﬂéfprcup 4 from
dropping are arranged in frontward and rearward positions at bottom
portions Bi03¢he frontward franme 45 and the rearward frame 47. A pair
of article drop preventing nmenbers 61 arranged to the left and right

of each ot her i@,WQQﬂig%gﬁggmgﬁﬁ?m@awEﬂﬁlfrontmard frame 45 and the
rearward frane 9 In Figure 2, the FOUP 4 is arranged in a

cont ai nment posi,t]i nd the article dro reventing nenhe r
orranged in | headidiiP BB ssienRoE pocrh st BT BON R EXeeta Ths ROER SR
4, the FOUP 4 has been noved downward from the contai nment position
by the hop=veliogyméthamimh tI8ecanpriset erideleo plrop everhiing mamires $164ndhdiiec
been retracted fromunderneath the FOUP 4 to the retracted positions.
The drive pechani i | : | 3l i e

Figures 5 to 7. Aslst otgghméh P?Séé’nﬁgc aﬁi@lﬁn . sﬁlgrpg@%déeﬁ%%ﬁvéggc dcr)?p
the frontward frane 45 and the rearward frame 47, only the drive
mechani sPEEEHRGRogIEIAN §Rd  Feiracted BRSIUANS r ame 47 wil | be expl ai ned
here. In Figures 6 and 7, a direction oriented toward the left side
of the fip#B8]is called a first lateral direction and a direction
oriented toward the right side of the figure is called a second

| ateral directi o [ i i n. Fi ; t i i
Frgur e 7 cor r esom gL s ultPricherd 3 fuliedity biEchfld AMBRA% oy
side in Figure 5 and the top side in Figure 7 correspond to a
rear war d RIEHSEYERJEOHP elsam slrorpimpas jarranged in fiméverdiand repswruhpasitions at
conprises chiefly a notor 63, a gear nenber 65, and |ink nmenbers 67
and 69. Asotfn®p6irtiols bf ther forfwaldfani®l® tndthel iBartwaX@ trabe 4. fA patr of article
stationary plate 54 inside the rearward frame 47 and has a rotational
axis that ;extends..in a vertical direction.wth.respect to t.he .

vehi cl o, JOP SRR Rt o Branied 6 b e L RE R eife e idegion
64 is provided at a tip end of the rotary shaft. The gear nenber 65

i s a menbeachodtle Gettyaxlippoe dédndihe tparwirdfranes 47.i bnBigprep?.dhe FOATRh ds
has a rotational axis 68 that extends parallel to the rotational axis

of the rmér%g@@ inA 88AInREN PosHAY bACIhORtRT HRPLhreRSfikleOMeRibetsNE1 are

gear nmenber 65, and the gear 66 neshes with the gear 64 of the notor
63. [0037 . Jhe link nechani.sns .67 and ti.t ut I

ochani s MTBESH U7 igPEHe AR BN Eiony BO BT Thiveded fhe Fldp & has
Since the constituent features and operation of the |ink nmenbers 67

and 69 arkzehnwvsddewnwatd/frdrhéhd donkaimeerdi@osiGdn bi tHe hoistbbéy €k midhtha erdicle
[ 0038]

Q

drop preventing members 61 have been retracted from underneath 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
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‘The link nember 67 is a menber for turning an article drop preventing
menber 61 in response to rotation of the gear nenber 65. As shown in
Figure 7, the link nmenber 67 is an el ongated plate-Ilike nenber
extending in a lateral direction and having one end rotatably

connected.to first . section.? f.the r er 65.and.t he
other end 5 ¥d asfne THBBRtss e, Lt e it guty iRy Bifforasigf e
article drop preventing nmenber 61. In Figure 7, the first support
secti on 7% dogrespondrige froopyrod convegasgpirections end the defoside heFigiueld andribhetop
69, with the rotational axis 68 in between of the gear nenber 65.

Ther ef or e sidehg Fiduik7 bndto HRArarE YbYRYaR@ijelfiof7a that curves
rearwardly around the rotational axis 68 0f the gear nenber 65 from
the first &# ort section 71. [0039] The article drop
preventiné er 61 conprises a drop preventing section 6la, a
rotational support section 61b, and a wall section 61c that connects
t hose two sect i dhs drithenedhapsmpodwentprisgs chiefly amobdra63, 2 g@aphainbeneiyiaad
that extends in a horizontal direction and is conparatively |long. The
corners of; t £ r :
oot hened i Tea o Pe B A TR SR ot B TR 188 st gasonary
position hjgher than the drop. preventing section 6la and conprises a
pl at e menBEe phisIdeihe FrigwWaLd e 7 aethhay a mtational axs that exignds igp yetical
fixed to the rotational support section 61b and the shaft 81 is

rot at abl | dirsetppowitlectspart fo the sehidles tatdtanahyft pf tieendibr 63 pionvdédrwavatd
frame 47 such that it can rotate about a rotational axis 84. The

shaft 81 | j b L . [ t [ ]

arti cl o aris PR R0 R Bt ol e e R L AR Bl i dnepoeg
result, the article drop preventing nenber 61 can turn between a drop
pr event i ngptpaBlivsprprigd sndhetrshstatiorarspipted4iand bas srotipmakaxys 6 datextends
retracted position depicted with a doubl e-dot chain line. [0040]

The st r ucpiaieian theabrfiahdl @RisQff tHoliBotbl 6K ABEHREE iHRodadd bﬂalh%pvf pORIBASF
67 are point-symmetric with respect to the rotational axis 68. [0041]

(5) Lid dEh%pgeer SUERL! é@ anngﬁl%%gryar &8 meshes with the gear 64 of the motor 63.

[0037]

The link mechanisms 67 and 69 constitute a link mechanism for driving the
article drop preventing members 61 and 61. Since the constituent features and operation
of the link members 67 and 69 are the same, only the link member 67 will now be
explained.

[0038]

The link member 67 is a member for turning an article drop preventing member
61 in response to rotation of the gear member 65. As shown in Figure 7, the link member
67 is an elongated plate-like member extending in a lateral direction and having one end
rotatably connected to a first support section 71 of the gear member 65 and the other end

rotatably supported on a second support section 73 of the article drop preventing member
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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.l i.d 4a.0 FQUP 4 fraom droppin re arranged in .

Pr ont e d Shnd™ PR e Bt bt sioh s S ers PEpEHE A Eheer Rsfienaf the
frame 45 and the rearward frane 47. One |lid drop preventing nenber 62
i s provi déiakerengee RO orith the rétationalaxid 68 iahewaen ofrftie gérr menshenéb d Therafoee,
47. In Figure 2, the FOUP 4 is arranged in the contai nnent position

and the | gk KHOReRbEVENhdsHoiRIRRES0PE7 ARG REFANERWatdly H08Rd the rotational
preventing positions at a front face of the lid 4a of the FOUP 4. In

Fi gure 4, th%ﬁF P 4 hasaﬁfegsgpve ggmmmard fron1@£e cont ai nment

posi tion BYSORETIRS &2 BISHPeHY° TR R &5 PRI {ent i ng nenbers 62
have been retracted fromthe front face of the lid 4a of the FOUP 4
to retracf@bB9ositions. [0043] The power transm tting nmechani sm
82 is a nechanismfor transmtting a drive force fromthe drive
mechani sm 60 of n%ﬂﬁgn r i j

tothe lid dr opT%fggl\'/t%%t)airﬁ Frf%aylrer'bers 619.;8% e&%l méfgé/%ggh?rﬁﬁﬁn Eacaeﬁéﬁa,
mechani sm 82 Qoquises chiefly a first shaft 85, a first bevel gear
(bevel ge&r§tagen TRREHatPR L, agd arvalbsechioni6 e Gatenmaestn hase §70 Sephigns.
first shaft 85 is forned integrally with or fixed to the shaft 81 of
t he dri ve TihedranpreverfidgSactiont ¢latis atplatamenidieathat txigedshiara hdieoaal diection
The first shaft 85 is rotatably supported on a bearing 83 and extends

in a direct.i i t ' '
Fixed to o4 RRoBRARTAS Ghe. O ST oPgp lifforklerting BEf 83s dfinlte
center of the first bevel gear 87 coincides wth the rotatjonal axis
84 of theand smeathenedgflhegeiatiqnal supposhgoiien @lb iyarangy ahagesitiophighenthan
| aterally outside portion of the first bevel gear 87. In this state,

the rot at ilenibp peeventiny stittonsEia@nd coRytes@ddte BRnéF BAESktends in a horizontal
perpendicularly to the rotational axis 84 of the first bevel gear 87.

Thus, the i.ng i st . bevel —qgear. 87 and the congd.beye .
gear 89 cOMuaIops % Rhet 37 dt 8 S ReClorally el Sebith SCRRS R GhER 81 s
fixed to the second bevel gear 89. A laterally inside end (end

ori ented ratatgblsosipppaedemp sefondstationyry pllate hé of theaaarvwahdfrems #7jsgch that it
rotatably supported on a bearing 93 and a laterally outside end (end

oriented pgh fdtdts abb@t £EchticHal 8k isqn)TﬂeSsHaEX@ldistﬁrzr)gﬁﬂﬁeé RSN, B8 \eelertical

gear 89. Additionally, a lid drop preventing nenber 62 is fixed to a
protruding tip of .the l.aterally outside end, . As shown.in Fi.gure 5 in
Phe. dr op FrBRE PhieLRe e o BiseTarEg b1 & ale mrgd mekbaRcwon. As &
extends in a lateral direction and a portion spanning from an

i nt er nedi mselt,ghsarticlendroppiventmgenenperdtl rcan 31 beoveeh helropeprevartohg foositien
47 so as to be in close proximty to a front face of the lid 4a of

t he FOUP : : iR 1 | V, j

5 ar rango e A e T e B T B Sl ot
| ower than a vertical center) of the lid 4a. Due to the operation
descri bed® U@Q the lid drop preventing nenber 62 can turn between a
drop preventing position depicted with a solid line in Figure 5 and a
retracted[(9d8] ti on depicted with a double-dot chain Iine. As is clear
in Figure 7, the direction in which the second shaft 91 extends is

di agonal with r I . | i I . r j.cll
to a | ongitudi ng?é’glﬁ_&cg%? |agcr11)03{?11%%8‘IIl ggﬂlgegg%(lelﬁ%}flé%r f?haem“lnlfﬁg lﬁrﬁégmr% it
preventing nmenber 62, too, is tilted such that a tip end thereof is
posi t i onelPipgFHBetrisYikIesPachto the rotainabaxigiff.ecti on (first |ateral
direction) than a base end. However, in another enbodinent, it is
accept abl potioy the second shaft to extend in a direction parallel to

(5) Lid drop preventing mechanism
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[ 0045] In this state, as shown in Figure 7, the gear nenber 65
of the drive nechanism60 is rotated as far as possible in a

cl ockwi se direction and the first support section 71 is arranged
toward the second | ateral direction fromthe rotational axis of the

gear nenber 65. ,T econd s ort.secti 73 is arranged Jn_front  of
and to the secoﬁdﬂﬁa @&rﬁvﬁﬁggﬁ?ﬁfhmélﬁ%?@wﬁﬁw gf’af'txp 'arxr}‘g%gwmp
When the notor 63 operates and the gear nenber 65 rotates

count er cl pedvengreg nzecharge §& comarisssi lid eblop poementieg gesmbare Beandsd paowver
the article drop preventing nenber 61 through the |ink nmenber 67.

More speciphhGRfing mbdfniskde. menber 67 exerts a force against the
second support section 73 such that the article drop preventing

nmenber 61 @djr?s cl ockwi se about the rotational axis 84. As a result,
the articl®% op preventing nmenber 61 turns fromthe drop preventing
position to the retracted position. [0046] Al so, due to the
operation just dashoivndd, Figlver? thed Fanure dl éhedliddrgyr preeaitinggmemiier626for
turns cl ockw se about the rotational axis 84, the shaft 81 and the

first sha : | t .
the meah; R or s edt GROSP o' GErafE ARtelitd iiph Ol A% Sk
and the |lid drop preventing nmepgber. 62 turns fromthe drop preventing

posi ti on PR @HbeGom,pertiens ot thy fronkuard frameety and the reaywpiskirame /. One
indicated with the doubl e-dot chain |line. [0047] When t he

mechani sniit sirep ereatstihg metmiber 6P popiovRledwnnach of thdfbntwasd fidescss bridthe
the article drop preventing nenber 61 turns fromthe retracted

position r i hTh e lid event |

rember o2 ivAS FRART AR aOFOLERs Al Ay ARl G Mo

position. [0048] As explained previously, the article drop

prevent i nfentishtiop reaveatiag member6Zipsnrispsedbin drap PrsepERg Bositienset a front

between the drop preventing position and the refracted position with

the same fdcBohthe 1idAd4%1he FOUP 4. In Figure 4, the FOUP 4 has been moved downward from
the containment position by the hoist body 41 and the lid drop preventing members 62
have been retracted from the front face of the lid 4a of the FOUP 4 to retracted positions.
[0043]

The power transmitting mechanism 82 is a mechanism for transmitting a drive
force from the drive mechanism 60 of the aforementioned FOUP drop preventing
mechanism 58 to the lid drop preventing members 62. The power transmitting
mechanism 82 comprises chiefly a first shaft 85, a first bevel gear (bevel gear) 87, a
second bevel gear 89, and a second shaft 91. The first shaft 85 is formed integrally with or
fixed to the shaft 81 of the drive mechanism 60 such that it can rotate together therewith.
The first shaft 85 is rotatably supported on a bearing 83 and extends in a direction opposite

of the shaft 81. The first bevel gear 87 is fixed to a tip end of the first shaft 85. As aresult,

the rotational center of the first bevel gear 87 coincides with the rotational axis 84 of the
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(7) Effects of FOUP drop preventing nmechanismand |id drop preventing
mechani sm As expl ained previously, a lid drop preventing nmenber
62 and a power transmtting nechanism 82 are provided in an

enbodi ment of the present invention. The lid drop preventing nenber

62 is arr ed ig.close proximt a front, face of the lid 4a, . T
power tr aﬁﬁ%ﬁsg?ﬁ ﬁa Jﬁ'@%ﬁeﬁﬁl@ﬁ?%]zgﬁ}‘/aé%?gﬁéest%@?E‘gerﬁl?yo tﬁﬁ%l? Pﬁsthe%ﬂ
menbers 62 from the front face of the lid 4a when the FOUP 4 is

bei ng r ai dewelogear Ser ldthissstate, thei wiaiomehexid of she egdond hewhl géae 89, extbrals
lid drop preventing nmenber 62 is arranged in close proximty to the

front facgepfendidfiatlydo it roREBnA RUSPLOAGE iRPYBv dedr PEI T&s?ﬁi%‘éﬁ%sgﬁlg of

Consequently, the lid 4a is not likely to fall even if the li

cones off th OUP, 4. anywhi | e, en.the hoist drjving sectiaon. 25
o ses or Uit ievehear T A e iont DR oot R e be Ao o retpions The
stopped, the power transmtting nechanism82 retracts the lid drop

pr event i ngeonadishaft 9Bz fixed ho thh sedond beved gedr@Oe Adhtetdily ihdide etal (evibordented in
result, when it is raised or |owered, the FOUP 4 does not readily

col | i de ag@éoﬁatlatteﬂ?di#c@ioﬂf %ﬁ&&‘éﬁ&%ﬁﬁw P}%@Pﬁ{at%”g&%!ﬂgedflﬁ{wé })?&Hrlll 193 and

even if the FOUP 4 shakes e being ral sed,

likely collide against the |id drop preventing nenmhers 62. As a
result, t ﬁéamlg@tﬁ%ﬁr@e(e%%enm%mﬁrﬂ J@t%téfnepm)ys figediadbe seqead bavs)
physi cal shock due to shaking caused by the collision. [0050]

The over hgest 8 aAdlifimgilyehlid tmpréaatiag nenibee 62 isdixad tp agyanidingtip of the
menber 61 and a drive nmechanism 60. The article drop preventing

menber 614 el j OSi L i - . :

i ve. mooti Rl bR AR M B O FRTS Th oRESh pER cRlind AR Thedje 4138
from underneath the contai nnent posjtion_of the FOUP 4 when the FOUP
4 is bei n§revandeg memben R ratendy i aglateyel digcchionagth spoigs RamHnY fToms an
serving as a drive source and a gear nmenber 65 and |ink nenber 67 for

driving t heemiddizte gositicito Rig\edd piaighdeBrbRrthe fehrwarl GragiRA!7 SRR BEke iB21ose
and the link nenber 67 also transmt the power of the notor 63 to the

power transmtt.i chani s, 82.. W th thisovefhead conuveying.vehjcle
5 The. ar PRty R2a FRECARL 378 T Ao n BOPE AR B e e T o
article containment position of the FOUP 4 when a suspended FOUP 4 is
bei ng conpwyertingmhersber 62ip arr@@eR in ajpssifion corir¢spbyding tof mldwee periionf(pertion
separates fromthe hoist driving section 25. Meanwhile, when the

hoi st dri Ygvg tBEC4 b&ﬂc@%eﬁ@?&ﬁ&h@ﬁd e th e &15deich dBEARdtdb8ve, the lid
over head traveling vehicle is stopped, the drive nechani sm 60

retracts the article dr eventi menbers 61 from underneath th,
FOUP 4. AQTOR TRRSHinE mgglier Be Shuy by Peatees @ drop, BRughi e Oy eRIcifgouth a
not readily collide against the article drop preventing nenbers 61.

| n parti csdlatlineandinguré 5tahd a FaRtetl mistioaslepisiedovities dopblailsedhain lhe. PGP
4 will not likely collide against the article drop preventing nenbers
61. As @ bRAUI FighRe7 WAL HRchdie i RRIAE Sbord AR 910habiddsSh Yidenal with
experience any physical shock due to shaking caused by the col71 sion.
[ 0051] The Ijd drop preventing nmenbers 62 are arranged on hoth
si des of THIBEGECR)D ktﬂ(rﬁln&mﬁ%gnéhs@aw?@ﬁfpﬁn&ﬁ@a# fo At longipdieal dizceiery) and,
and conprise a pair of nenbers that can turn between a drop

pr event i ngorpegichilanhatididwppedveatihechembsi 62, o, isHited sudH thhter tiy @ thereof is
preventing nmenbers 61 are arranged on both sides of the FOUP 4 and

pos) | on Cosirtyied e BRRHRd f e AEE WHE RN Bl BE RO BF Y i

article drop preventing nenbers 61 arranged to the left and right of

each ot heHowgvesy By prpiheropmbodimens it iscaceorblodprdtbe rsgpandsshaing eiend in a
rearward frame 47, but it is acceptable to provide one nmenber on each
of the fre@indction hatdlreo 4 Redalt fiecctionrseel ehdt Be e dAdkop \Préventiid snember is

parallel to the longitudinal direction,
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"[0052] The power transmitting mechani sm 82 and the drive nechani sm 60
are connected through the first bevel gear 87 and the second bevel
gear 89, which serve to change the direction of rotation between the
two nechanisns. In this overhead traveling vehicle 5, the power
transmtti chanism 82 and the power transmtting section of the
drive necﬁ@%ﬁiﬁ160 are driven by a common notor 63. As a result, the
power transmtting nechani sm 82 and the drive nechani sm 60 can be
driven with a sl Operatiembé FQIfP deopt preventing mEthenpowend tlidadepi prevenging
mechani sm 82 has a first shaft 85 provided at a turning center of a
lid drop p{eBNgiMdhnNg nenber 62, a second shaft 91 provided at a
turning center of an article drop preventing nenber 61, and a first
bevel gear 87 apnd a second bevel gear, 89 cqonnectin first shaf

85 and the sec oﬂ@‘egh@? Ve e%(ﬁﬁ%‘f@gs V§1}PPF?F g H%IPBJ]%R%% ]?I:‘gﬁp ffe the article érOP
transmtted in between. As a result, a drive force can be transmtted
from t he piavettirghatmb&56L 3 ib laelrse pravdntiipapdsitih dshihowghin Fhguré 7ramtl the lid
bevel gear 87 and the second bevel gear 89. The lid drop

preventin : L o Qf r d

' 5 ver { R Do vae, menBoneP Tt fin ' ARRHE G ARARH b SRint BHAE 5.
i nk rrech&gi sm corpri sing a pair of_ link nenbers 67 and 69 for,

t ransmi t t CREseUeIHYy @heny 108 craraple: 5 EGHR 6rdckighesoiieme ehuck megchppigmpidhe
preventing nenbers 62. As a result, both of the lid drop preventing

menber s GRoisrtabld B \ve theslidd danshes o 4 dusesghiaROUP akthedetasliidsifem is not
[ 0053] (8) O her enbodinents An enbodi nent of the present

i nventi Onliﬁflﬁ g?ga fl Iﬁ@g %a?,etge Refias £ Eﬁ& fire 1R, LG ﬁ?gx%gﬁe:,c\iﬁ?%'%%lﬂ% and a

limted to odi nent arious changes can be ‘ma

departing fromthe scope of the_ jnvention. [0054] o
restriction prohibiting a work vehicle from entering an area underneath 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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"Al'though, in the previously explained enbodinent, the invention is
expl ained using a traveling vehicle systeminside a cleanroomof a
sem conduct or manufacturing plant, the invention can also be enpl oyed
in other types of plants. Although in the enbodi nent the conveyed
article i OQUP, it is acceptable for the article to be sonething
el se. IN ]AL APPLI CABI LI TY [ 0055] The present invention can
be applied wdely to systens having an overhead traveling vehicle
that travel s al ddsp, alugatohtheRERERBNGESNIMERDES WheRTtHeOaE6le dmpepresnting
traveling vehicle system 3rail 4FOUP

member 61 turns clockwise about the rotational axis 84, the shaft 81 and the first shaft 85
rotate. As aresult, 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 turns 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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"4al’id 5overhead traveling vehicle 11traveling rail 13electric power
supply rail 15feeder |ine holder 17feeder line 21ltraveling section
(conveyi ng vehicl e body) 23el ectric power receiving section 25hoi st
driving section (hoist nechanismn

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 aresult, 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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"27hickup unit 29core 31pickup coil 33non-contact electric power
supply section 35main body frane 37l ateral feeding section 390 drive
41hoi st body 43hoi st chuck 45frontward franme

the FOUP 4 is not likely 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 1id 4a and the FOUP 4 c¢an 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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“47rearward frame 58FOUP drop preventing nechani sm 60dri ve nechani sm
(second retracting nmechani sm 6larticle drop preventing nenber 62|id
drop preventing nenber 63notor 64gear 65gear nenber 671ink nmenber
691 i nk menber

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 aresult, 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 transmiiting 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]
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“68rotational axis 71first support section 73second support section
80lid drop preventing nmechani sm 81lshaft 82power transmtting
mechani sm (first retracting nmechani sn) 85first shaft 87first bevel

gear

89second bevel gear
Although, in the previously explained embodiment, the invention is explained

using a traveling vehicle system inside a cleanroom of a semiconductor manufacturing
plant, the invention can also be employed in other types of plants.
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 fraveling 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)
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"91second shaft CLAIMS [Caim 1] An over head conveying vehicle
contrived to contain and convey a suspended article having a lid
renmovably provided on a side face thereof, conprising: a conveying

vehi cl e body; a hoi st nechani sm provi ded at the conveying
vehicle b yand able of raising and lowering the article; a lid
drop prev t|ng arranged in close proximty to a front face of
the lid; and a first retracting nechanismcontrived to retract

the lid d8p preéeenting nenmber away fromthe front face of the lid
when the article is being raised or |owered.

31 pickup coil

33 non-contact electric power supply section

35 main body frame

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 lid 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
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‘'[Caim2] The overhead conveying vehicle of claimi1, further
conprising: an article drop preventing nenber arranged bel ow a

contai nnment position of the article; a second retracting
mechani smcontrived to retract the article drop preventing nenber
from unde eath ﬁ?ig cont ai nment SItI on of the article when the
article | be| n{4 IR G VIR E SRR PS¢ a drive nechani sm for
driving both the first retracting mechamsm and the second retracting
mechani sm81[ Cl asmf8] The overhead conveying vehicle of claim 2,
wherein the lid drop preventing nmenber is a nenber that can turn

bet ween agglr op power transmitting mechanism (first retracting mechanism)
85 first shaft
87 first bevel gear
89 second bevel gear

91 second shaft
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preventing position and a retracted position thereof; . and

the article drop preventing nenber is a nenber that can turn between
a drop preventing position and a refracted position thereof. [Claim
4] The overhead conveying vehicle of claim3, wherein the first
retracting nmechani smand the second trmi ng nmechani sm are
connected through a power transmtting section that changes a
rotation direction between the first retracting nmechani smand the
second retla®ilg mechani sm [C ai m5] The overhead conveying vehicle
of claim4, wherein the power transmtting section has a first

shaft provided &n avdrhédd amvednk shiefe édaﬂriiréddtodddﬁthi@raﬁa%amegga TRdpeRded
a second shaft provided at a turning center of the article drop

preventing r er.. and a bevel gear .connecting.the.first. shaft and

Phe " secondrGiapving Edrfindfbb e 93 Hen R AT hO RS soRPEFEED  any one
of clainms 2 to 5, wherein the lid drop preventing nenber has a
pai r of nenbers amonegyiegivehiclpbodgparate in a vertical direction; and

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 lid when the article is being raised or lowered.

[Ciaim 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 ¢laim 2, wherein

the lid drop preventing member is a member that can turn between a drop
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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.

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 changes a rotation direction between
the first retracting mechanism and the second retracting mechanism.
fClaim 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 shatt,
[Claim 6]

The overhead conveying vehicle of any one of claims 2 to 5, wherein

the lid drop preventing member has a pair of members arranged to be separate in
a vertical direction; 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.
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