; e3edbr 6Tet WASHI NG APPARATUS FOR CONTAI NER CARRYI NG DUST- FREE OBJECT
Field of the Art 5 The present invention relates to an apparatus o wash
the outside and inside of a container that contains objects, suchas
substrates, which should be kept at a high clean |evel dur|

carriage. Al 't hough the foll ow ng explanation wll be given mm H B)m"mu
that the objects are conposed of such sem conductor substrates™as

wafers and liquid |0 crystal ys f%}f@ {jg cul ar, sem conductor

waf ers, those are just exenpl |1¥|e |§?‘P go not mean to limt the scope of
the present inv NI ARRY K@% e applicable
to any objects, el:‘a(sjﬁl)g:r% as I|qu't]E|R§@r equi red that tE Ggggte:gt a high cl ean
| evel during the carri age. 15 Background Art Sem conductor substrat es,
particularly, sem conductor wafers, will be contam nated if dusts,

vapori zegrieldaPtite aypst ances, or others (hereafter sinply referred to as
"dusts") adhere to those substrates. This contamnation will have influence

on the manuf actrie prédialt iehtioh RaRYid ai! Aparary 8 vidt e Glisider at e of

non-def ectives in nufacturing those substrates 1s reduced. Accordingly,

carryi ng a3RMinidd Wit @rcoifthitiet thafonesinksbjebiis s%@hrﬂy@dbwﬁtésh%lﬁ‘éh be

high in a clean level. This neans that sem conductor waf ers can

cat egor i zhduldtse kegt af at Hf%lpble%i Pe\fél'ethﬁﬁﬁ%fthéirr éﬁﬁgéed ARthetigh t%St free
obj ect) of which clean s should 25 b ept high ring the carriage.

I n gener &bllosmgcenﬁtmmtomvabﬂt e rgven 06ase6aditibriMthht 'theC@b{ei‘ﬂs aare J
er

clean room which is a roomcleaned at a higher |evel (hereaf referred
to as a 'domgposdaf surhrsemitond@etor asibstrabes as asilivbarwasei sad dikpiidr

waf ers should be delivered in a roomor others whose clean |evels are

| owerlp t foryseal essbsiratesorinaipaeticular,a seiibbydutwanedhfers,t itlibde caret juster
(hereafter 5 referred to as a "container”), and the container itself is
carried. eRensplified\ésty, doaidtemeanniochndtithescopé ofsthicopiesentiinverttidyy. way of
a roomor an outside environment that is lower in the clean |evel room

( her eaf t éFhe present dnvention avill theeefort denapplicdble dorahy, objects, tasdongfasr s
unpol luted by dusts during their carriage. 10 A | oader having an aperture
that can ibés rédquiret thatdhepbegddepttat a highncleay leeelvduming the garmagan r oom and
a lower-clean-level room The loader is used not only for carrying in

sem conductor wafers fromthe highly cleaned space in a container to a

hi ghly cl eaned room for processing the wafers (hereafter referred to as

"| oadbng"'Backgreundafler is al so used for 15 carrying out the sem conduct or
wafers fromthe highly cleaned roomto the highly cleaned space in the
contai ner in or&mmqmldmtoweu stnatesy pam@ddrlw;tfsenucondummaf@'sewlll
(hereafter referred to,as "unloading"). For |oading or unl oading

seni condhg eentamigated ihdusiss vaporized osganissubstancesy or othersdhereaftemer t ur e
of the | oader. container is, 20 equipped with a lid so as to be located
at the apaemplye rsﬁermé teadsr , “dusty’hatadhese) jte (those subskataghen Th

sem conduct or wafers ar arrle;d in or out., As standards for _su

cont ai nerGOTHAMINaHaR, Wlflpi'tﬂb’ daflagacenpnoyhe maém% ur@SeﬁW‘é’oﬁg%t’é’r

Equi prrent and teri ah | nternat i onal) 25 standard E47.1 "Box/ Pod (FOUP),
E15. 20" TRArticy ﬂoYl@ raio, 0I'(l‘ﬂln'«'s’“iﬁttq cn%'ﬁlﬁ ¢Giyves mpmanty éﬁ@%ﬂi‘?ﬁf
Interface andard (Fleﬁg) " E63 Bog ener to, Tool Stand I(BO_‘I%S% "
(her ei naf trafes  iSeredycedne Accorgi ar §arrying  semicon ducto ers

requires that the surroundings thereof be high in a clean level. This means
that semiconductor wafers can be categorized into one of the objects
(hereinafter referred to as a dust-free object) of which clean levels should

25 be kept high during the carriage.

In general, semiconductor wafers are processed in what is called a

IR
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Prior Art It is required that the foregoing container be cleaned at regul ar
5 intervals, because it is inevitable that dusts adhere to both the inside
and outside of the container during use. In cases a conventional cleaning
apparatus is used for cleaning the container, a worker first opens a door
unit of a housing of the cleaning apparatus to place into the housing both
of the container body and the |Iid which have been separated by the operator
by 10 ha OQLt WA st i i ﬂﬁ‘gm@ ich

i nstruct Sryﬂ %a%-?g%%’ %h% l% dd?%%@?éﬁ%ma?ﬁfﬁqug@ﬂméllggeg%ﬂsé& ayl ngavsg({1 er to
wash bot it e« i Reghpndh h i Thi } I , y a dry
step car Fllseg oljglfna/d lg%[zliayl ng aﬁr (I)lgtgmjtl gﬁbolﬁt gflﬁgs'rs h,gggg/é }r? 'clbg&ﬁ%dt}er
conpl et i : i i t ake
15 But borresy SHRHIEHERelivefedRERt0am BRBHTLARMGY PlealTeaR alowar
them w t hheaghf&t MY iRy ' #tisBH f & used
in, for exarrp?e, Pﬁg ?%rrltggm né I owgg-ﬂgl g%r@}ég\%lﬁlggg%Bg%ﬁgggéggﬁ%egeni ng
oper aki Orifeﬁirréd‘etodﬁ@raU"E&qtﬁfi‘fe&")%‘daﬁcﬁtth@ycbﬁﬁai K&%Wi%'ca&m.e This
contami nated air 20 accurmulated T'n the |ower-clean-level roomto enter into
the housidulivel{iéhabiéd!sémiconduititbr Wifepd! t6 HéCcartibd By Wayodf hiveomitgral Iy
separated container unit and lid are again contam nated.”The contam nation
Wi Il | astanlgftdide hénvipohmiche 'thapdy loweioltPthe oeaRh level lro8nPY hepditier
Accordingly, the inside of the container, which has been cl eaned once, is

spoi | ed irgféraed abenal‘dunlereapdevel omn”), withetHeoneder anpoHated by

apparatus is used in the highly cleaned room this cleaning entails”the

wor ker' sdm;tgdhﬁQgithbﬁ- éatreiarg@pmfor 3 f the separation and coupling of
the container body and Iid. "This entering work shoul d cause dusts adhering

on the worker tA lader ditghihgi M apertureothmt can beatidsed 1y abfangedeanad room

itself will be contamnated. It is general that various

sem condbundapy dsstesienda dijgiarcléars esorr and er kdwer-ctedn-ldvel roohhy Theaned
roomwith |l ess waste in arrangenent space for automatic operations of such
appar at udeaderTlis susedlanst tdrdy fone carrying oins semgcorductbor walerswhionerthien t he
room even if the worker wants to manual |y operate the apparatuses. Wen

t he cl eahighlyapleanetspaice inrscantaduer to 4 hegliliygtlegned eaondforoprocessingt i s

t herefore necessary to convey the container with a robot such as an AGY
(transporthe ngafwbél);@reaﬂer ireferegfito ad “loading®).c| dhei logdep psalsoussddfdrave an
automati on nechanismto be transported by the robot. The present invention
has Héen carjingooutahessenhiconduetpr wafers éombﬂmnhigfﬂyi ¢leanabieam taf thehe
present invention is to provide a cleaning apparatus, which is able to

cl ean t héighly aleaned spacariny the) chudainer cia obfer: to sdeloveratine processsidn such
that; in cases where the cleaning is carried out in _the |ower-clean-|evel
room setwafess to@anotherstep (hereadtearivefaredito ag “uppeading?).t hr ough worker' s
manual operatiqQns Qr robot's operations will not spoil a 20 clean |evel of
the inside of thHer desdimgner pn i semiconqictor vaiess,apherwaters ak6 1 e in
cases where the,cleaning . is carried out in the highly cleaned rpom,the
cont am nAATHRAGM (aTOBbJATaNEH | et ApFEUIG) q,foaleaapm s 'th@ reQnfamnest is
adhering to.,a workey ig.elimnated so that both of the outside and inside
of tRE cAFUPR wgﬁ@ﬁd 59 aato i)zgoga sisthecapartarecof e acfﬁx, 50 thaller to

attain th bove object, the present inventjon is 4, configured as

fol lovs. thedr &Mi%henge@mw&mtﬁg“@fs&wwmgraﬁuhg an insi de

and outside of a container containing a dust-free object for carrying, the
apparatus conprising: 5 (a) separating neans for separating the container

'nto a contal "®As standards for such containers and loaders, proposed and
employed are SEMI (Semiconductor Equipment and Material International)

25 standard E47.1 “Box/Pod (FOUP),” E15.1 “Tool Load Port,” ES57
“Kinematic Coupling,” E62 “Front-Opening Interface Standard (FIMS),”

E63 “Box/Opener to Tool Standard (BOLTS),” (hereinafter referred as “the
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body and a lid; (b) cleaning neans for cleaning the separated contai ner
body and lid; and (c) coupling neans for coupling again the cl eaned
cont ai ner body 10 and lid. The present invention permts the cleaned
container body and lid to be automatically re-coupled to each other. It is
t herefore unnecessary for a worker to mutually coupl e the cl eaned contai ner
body and Iid by hand, resulting in that the inside of the container, which
has been sedirpirds” )l ready, 15 will not spoiled in clean |evel. Accordingly,
there is no need to prepare a purifying system dedicated to purification
wor k, such as prior renoval of contam nants (e.g., dusts) froma worker who
woul d be engaged in the coupling work. 20 A second invention is a cleaning
appar at uPrydreAgt N1 whi ch each of the separating, cleaning, and coupling
means i s disposed within a clean room kept at a higher clean level. The

present inventilprisCriprred Rats diarfor m cohined beogleined abadgubid |id

to be re-coupled automatically to eac her in a highly 25 cleaned air.

Thus, 5t heéatervals)beranss it iy inévieatlesthag d@tstsh adhetd o Guthatheeinsbdélindnd t he

I|dtoalovver ¢lean-level air. In addition, this configuration elimnates

t he necessitsideobfnihel Bontainer kiirightese. t N ke o eomvEAtibnal dedming t he
coupling operation. Athird invention is a cleaning apparatus whereln each

of the seppasatusds uskddot olearing the ¢phtaigerymaworker firstoperm avdoot aniét
housi ng 5 equi pped with an openabl e and cl osabl e carryi ng-outlin opening

for carryfraghousing of the bleanimg apparatasdo ipdace aitoathiel lyhesingbexth dfethel . The
present invention enables the separated and cl eaned contai ner body and lid
to be re-comtpined bodyoandithe! lig whiclahhvetbeen separatédyblyythe operator by
10 hand. The door unit is then closed and a switch is turned on which
instructs a cleaning unit disposed within the housing of spraying water to
wash both the container body and the lid. This washing is followed by a
dry step carried out by spaying air onto the container body and lid. After
completing the dry step, the operator again opens up the door unit to take
15 out both of the container body and the lid, and then couples both of them
with each other by hand.
However, if such cleaning apparatus is used in, for example, the
foregoing lower-clean-level room, the second opening operation of the
door unit carried out by the worker will cause contaminated air
20 accumulated in the lower-clean-level room to enter into the housing. This
results in that the outside and inside of the mutually separated container
unit and lid are again contaminated. The contamination will last until the
container body is coupled with its lid by hand. Accordingly, the inside of
the container, which has been cleaned once, is spoiled in the clean level
25 again.
Even if the foregoing cleaning apparatus is used in the highly

cleaned room, this cleaning entails the worker’s entering into the room for
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cleaned air within the housi ng. Hence even if this cleaning apparatus is 10
pl aced in a | ower-cl ean-l evel room both of the container body and the lid
will not be exposed to the air in the |lower-clean-level room It is

t herefore avoided that the inside of the container, which has been cl eaned
al ready, will not be degraded concerning its clean level. 15 A fourth

I nvention is concerned wth a cleaning apparatus that conprises the

rven ! acl . Tprises th
(i Sposed ERRPARIGN AnehROGINGS (e AR bABrRRdle, | This Gfering oo
means i s yaRt 3hbify 'd&ub@ddli’ét?%he?hﬁﬁh”&ﬁg&ﬁzﬂk%r RO’ beth tWritB! thet he

housi ng, and carrying neans for cariying t 0 separate nt al ner body or

the sepangbftl §é dhhotRaH ERancl SVIM AP T B ¢itanfinaté™ Ragh of
t he cl eaning ‘booths after the cleaning. The present invention nmakes it

possi bl e ddipkralotHdt Paribli§ seaicahafétorGshocessing gppdrdtied ateciG@itedin

parallel,” so that the entire cleaning operation can be done nore faster. 25

A F175h itheeiihBrcleanad boanwith REBNAY in WRiRienéRes lcefor it gmaRE, USes

ei ther one nmeans or a plurality of nmeans sel ected froma group 6 of neans
of sprayidgjseréeiéns W@bh"?ﬁarﬁhﬁ@s?al"ﬁhﬁ Rhéas thatethefe i9RG spicetlefiofer brush,

the plurality of selected neans being conbined with each other. A sixth

i nvent i ontheswarkereinthtd rémmaevedsifithe Woeker! Wantd & mawudllyipegatestieonposed
of nmeans for spraying water, and the apparatus further conprising dry neans

t hat perfgqumramgey_i ng action after the cleaning. A seventh invention is a
cl eani ng apparatus for cleaning an inside and outside of a contai ner

cont ai ning a d¥het the cdiring dpparatas iy ingalletddn e drightyatleanedngons, ng:
(a) a housing having a plurality of partitioned booths closable in a
shi ellded ivdsrtherefore megessdrgmo conveyithbeatonthirrer witheh, robot suchaas y@mg-in
openi ng through which the container 1s carried in the housing and a
car ryi ng-A@V oftearisportihgotabiothhi & is requiretlaforethe scléanivgy mppdratus fo om t he
housi ng, the carrying-in and carryi ng-out openings

have an automation mechanism to be transported by the robot.

The present invention has been made to solve the foregoing
15 problems, and an object of the present invention is to provide a cleaning
apparatus, which is able to clean the container for carrying dust-free objects
contained therein such that; in cases where the cleaning is carried out in the
lower-clean-level room, setting the container into the cleaning apparatus
through worker’s manual operations or robot’s operations will not spoil a
20 clean level of the inside of the container placed within the cleaning
ai)paratus, while in cases where the cleaning is carried out in the highly
cleaned room, the contamination of the room attributable to contaminants
such as dusts adhering to a worker is eliminated so that both of the outside
and inside of the container is kept clean.
25
Disclosure of the Invention

In order to attain the above object, the present invention is
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being forned through a wall of the housing; (c) opening and cl osing
shutters arranged at the carrying-in and carryi ng-out openi ngs,
respectively; (d) |oaders or unloaders for |ocating the container, the

| oaders or 20 unl oaders bei ng di sposed on an outside of both the
carrying-in and carryi ng-out openings, respectively; (e) outer-surface

cl eani ng neans, which is disposed in a separation booth |ocated on an inner

si de of Egﬁgggl?éedigg%ha“%oeni ng, for cleaning an outer surface of the

cont ai ner eing separated and 25 separation neans for separating the

cont ai ner int | gﬂ}?" Wk @a'ﬁ 5 '

meansI di spggeg@rﬁﬁgpgﬁé}glfor{g?géoﬁe é%ﬁ%}a&&%sAE ié t gti%:égngﬂlgﬁé\?vﬁfg?”?he
t ai i : » s deo T i . . i d

i ow of - PUEiBETbEt 0RNaMeL" ORMINING £ Sustcfrek; Sbjctt Hor! Takiffng, I = 0

hori zont aff8s ¢ fisingef the container cleaning apparatus shown in Fig.
1, Fig. gbps a e?’tﬂﬁ?ong tudi nal cross section of the container cleaning

appar gt us. Showg?)' n sEhﬂratﬁi%ﬁﬁéthfdﬁs a&éﬁﬂ% the @rithidiep dht$ hAsntafer on of

t he cont ai ner eani hg 10 apparatus shown 1h Fig. 1, Fig. 8(A) 1s a plan

vi ew showo_@lgggpaqfd-ons during which the outside of a lid coupled with the
ri

cont ai ne cl eangd; Fig. 8(B) is the font view of the container shown in
Fig. 8(A); Fig(by idleasingairansfor dlésiingithe dcohtalmie ddy Aad! i d
separated 15 fromthe container; Fig. 10 illustrates operations for

cl eani ng [idi@andnsi de of the |id;

(c) coupling means for coupling again the cleaned container body

10 and lid.
The present invention permits the cleaned container body and lid to
be automatically re-coupled to each other. It is therefore unnecessary for
a worker to mutually couple the cleaned container body and lid by hand,
resulting in that the inside of the container, which has been cleaned already,
15 will not spoiled in clean level. Accordingly, there is no need to prepare a
purifying system dedicated to purification work, such as prior removal of
contaminants (e.g., dusts) from a worker who would be engaged in the

coupling work.

20 A second invention is a cleaning apparatus wherein which each of
the separating, cleaning, and coupling means is disposed within a clean
room kept at a higher clean level.

The present invention causes the separated and cleaned container
body and lid to be re-coupled automatically to each other in a highly

25 cleaned air. Thus, there is no necessity of exposing both of the container
body and the lid to a lower-clean-level air. In addition, this configuration

eliminates the necessity of making a worker enter the clean room to
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Fig. 11 illustrates operations for cleaning the inner surfaces of the |id;
Fig. 12 illustrates cleaning steps (A to (F) carried out in this order 20
wi thin a container-body cleaning booth shown at the | eft of the cleaning
apparatus shown in Fig. 7; Fig. 13 illustrates cleaning steps (G to (L)
carried out in this order, which are shown additionally to the steps shown
in Fig. 12; Fig. 14 illustrates cleaning steps (M to (R carried out in
this or deyerf L 6BuBl; %g@f@ti@ﬂgitionally to the steps shown in Fig. 13;
and Fig.eﬂleg (ﬁﬁ%ratés}ﬁgl aning steps (S) and (T) carried out in this
order, which are shown additionally to the steps shown in Fig. 14. 9

cl eaning booth next to the separation booth; (g) container-body drying
means di sposed A Mifrd difvahfioh ROy c,qéaﬂiﬂg la-g-ahfamxwe?eﬁmaeﬁnbw iy - body
cl eani ng booth; (h) coupling neans for re-coupling both of the container
body and s@phﬂﬁiﬂg,dcléﬁn h aﬁﬂh%upl‘iﬁg fedak ﬁgdfﬁiﬁﬁédeiﬂﬁndbsﬁéﬁﬁﬁ na
coupling booth next to the container-body drying booth and directly eading
to the cayguif oWitlP PR fPendble aad! ¥l ofibleodiryan -)Guwn“@%iéﬁiﬁ rfgarryi ng
the cont aic{letr)ﬁ%%dy f_romthg | oader, the separ afmi—lgn %ooth, the e

cont ai nercabAng R IRAtheeWrltainkr and'eetaR ehiphier ROk Hwelng booth, and to
the coupling booth; (j) lid cleaning méans and lid drying neans both .
di sposed in a ITke presititriaveatbh étibles ehé heparitad aird eléde@idncontathék) |id
carrying neans for carrying the lid, together with the separation neans
that is dvaboemd tid e bepereoupled hutwmaticaldyrter eachrbtlﬁrbhptahhi%lhlgr lid
cl eani ng booth, and to the coupling booth. Brief Description of the

Dr awi ngs dleanéw aiic wdthianthenbodsiagl nddence even if this cleaning apparatus is

10 placed in a lower-clean-level room, both of the container body and the lid
will not be exposed to the air in the lower-clean-level room. It is therefore
avoided that the inside of the container, which has been cleaned already,

will not be degraded concerning its clean level.

15 A fourth invention is concerned with a cleaning apparatus that
comprises the cleaning means having container-body cleaning means and
lid cleaning means disposed separately from each other, wherein each of
both the cleaning means is installed in individual cleaning booths
partitioned within the housing, and carrying means for carrying the

20 separated container body or the separated lid to each of the cleaning booths
as well as from each of the cleaning booths after the cleaniﬁg.

The present invention makes it possible that both of the container
body and the lid are cleaned in parallel, so that the entire cleaning operation
can be done more faster.

25
A fifth invention is a cleaning apparatus wherein the cleaning

means uses either one means or a plurality of means selected from a group
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Fig. 1 is an entire perspective view of a container cleaning 20 apparat us
according to one enbodi nent of the present invention; Fig. 2 is an
perspective view showing a container with its lid separated, which is

cl eaned by the contai ner cleaning apparatus shown in Fig. 1; Fig. 3(A) is
the front view of the container cleaning apparatus 25 shown in Fig. 1; Fig.
3(B) is the rear view of the container cleaning apparatus shown in Fig. 1;

0 oSy nd b shRARRE 0, BB Mk S emr Ay PR AR |
ShouLd b BRI B br ekl AR ATR R 08, ok gep 1o L1 !

person in the art to adopt other various configurations within the
principle of the present invention. (Exanple of Container) 10 A contai ner

cl eaned accor diQgsikh b bACisPhe { az;p% ' \(,g%gc'o | Lgur ed
such that the cont a?}]elﬁefgﬁggpigrgt%%%r#% coﬁtpgi irl{gr ogyﬂzliénz:lga‘lﬁlhgg As
long s tfiksns AEGMPAEHUY mmali§!fr spheyinBanateDdndtthe apRihRisSitthdhe
cont ai ner are not slitlyrrited to particupgfyo es. In tﬁe préjégdri;.i en%g’gllrrent,
the cont aighgprismneed/hldabls taPerford 4 dfingadiith AREMG clbantig.ch Wil be
descri bed based (%ﬁd ilg. 2. A cgnt al ner ?.ﬁlg provi ded as shovmmg her ein,
where at the front of the container 1 is forned an opening 3 that can be
opened and closed by a lid 5. Mnbers referred to as teeth 9 are provided

on an i nner wal 3 i 1 : f i B
A Rlehtle ifPERIPON S a cl‘e‘%hn\i%?gﬁﬁfd%% fof cléé?((i]l'ifnj‘ngt BhNfsile

plurality of sem conductor 20 wafers are one of -free objects.

The teet iyl susside othardhtainetUsdhaiting 4 skl bbjectoforseairo il Uheor
wafers 7 in horizontal and nutually parallel attitudes. At particul ar

posi ubonslpyarmwdmpﬁsﬁfg;the lid 5, there are forned key

(a) ahousing having a plurality of partitioned booths closable in a
shielded manner which are kept in a higher clean level,

(b) a carrying-in opening through which the container is carried in
the housing and a carrying-out opening through which the container is

15 carried out from the housing, the carrying-in and carrying-out openings
being formed through a wall of the housing;

(c) opening and closing shutters arranged at the carrying-in and
carrying-out openings, respectively;

(d) loaders or unloaders for locating the container, the loaders or

20 unloaders being disposed on an outside of both the carrying-in and
carrying-out openings, respectively;

(e) outer-surface cleaning means, which is disposed in a
separation booth located on an inner side of the carrying-in opening, for
cleaning an outer surface of the container before being separated and

256  separation means for separating the container into a container body and a
lid;
() container-body cleaning means disposed in a container-body
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25 holes 11 on which an opener nechanismof a | oader acts. To be specific,
t he opener nechani sm has keys to be inserted into the key holes 11 to be
rotated, so that | ocking mechanisns arranged within the lid 5 are driven.
to This driving operation causes four |ocking claws 15, which are
protruded fromw ndows 13 of sides of the Iid 5 at four |ocations, to pul
back, thereby being unl ocked from engagi ng nenbers 17 arranged at

particul ar posiyi 1§dgRs t i e i d from
the 5 engagenenlil.gpm'g, l?he I lpg&?s @gwngy&%néE@a?Paéta@?élgaoéﬁrﬁﬁpeni ng
3 of the Wluggri 11. Mechani sns similar in construction to the opener
mechani smare a ap%éd’to separation neans and coupling neans |ater

descri bed. Suchgg HiR3r; QEgﬁ l; I 4 e, and
oper at ed, wher LF!?O'%(PQ ‘E@Eh e@@falﬁg%gkggwc‘%dah&%lﬂfg,cli%énlgggi anlg rre{nl%(ejrs 17,
and | ockidghwEGhFIESps of the container 1 are used without any changes
given to their conStructions. On an upper surface of the container is

provided a gri : 59i§0aq?oﬁi&ﬁaﬁdcx%§i§&tk?ﬁ SelthéecynfAhbt edezgfgfrn y a

robot or others. “Further, on a 15 bottom of e container 1 are d

three pi aERaMRSSHOWA iﬁrm%m; whi ch are necessary for kinematics coupling
used for positioning for | 0dadedi ng and unl oadi ng. The pin grooves are

formed to exterpig r@ R hhefcRitigitudihal Beodk0sdcibn Bfrthei contdideicéleaning Thr ee

pins (not shown) that engage with these pin grooves are disposed inhe
| oader angppurhadHowr @n Ept $i de of O eaning Apparatus) As shown in Figs.

1, 3 and 4, a cleaning apparatus 21 is equipped with an entirely box-shaped
housing 23. In laiq.eﬁis #aightdongifuddidl &ost Rectien diMthe’Sontaira éléhnthg N
openi ng 25 and a 1 oader are di sposed for 25 carrying in the container 1
to beaqcl atudsHowhin&Figj oht part of the front thereof, a carrying-out

openi ng 29 and an unl oader 31 are disposed for carrying out the container 1
that has been cFigang@A) Gsch dplfant eewashywing | opérationsndutiapr whighothie
openings 25 and 29 is provided with an opening/closing shutter 33. In

addi ti on, owside of atllitbcoupledrwith theconthioreddés cRhaned; provi ded with three pins
(not shown) responsible for kinematics coupling for positioning to the

cont ai ner 1. Tﬂéig.I&(BQis'ﬂmf@mlnvileweﬁd&gedntdinérsl'lwﬁihfﬁg.ﬁ(A%grooves
formed on the bottom of the container 1. Once the container 1 has been

posi tioned, theFigt diustratésioperationsfor eléaningra skt ofithe did Sepanatéd:
housing 23 with the aid of a carrying-in unit 27a installed in a | ower part
of tHé | ofrdm tiRycontainergrryi ng-out unit 31 a installed in a | ower part of
the unl oader 31. 10 In a central part of the front of the housing 23, a
control panel 3Big.dGillstratésoperations forcleaningrthetinsidel efthenjdappar at us

21. A display lanp 3 7 is provided on the front thereof in order to show
the operation skig.ekl dfustnates|aperatigns foncieaningtheTinneyrsurfaceasopf tie t he
housi ng 23, there axe provided clean-fan intaking ports 39 to take the air
into the lidsi de, where 15 the air that has been taken in is obli ged to pass
an air filter to, keep,the inside qf the housing_23 at, a higher clean |evel.
Openabl e/ cl osabFlg-daZEdﬂ@stmeaﬁépmnarSéem (A)dedFatcaspied; outcin Husiardens of
sides and the rear of, th ousj ng, 23 for i nt enance or. others. 6 At,

specidd edWibanta spptainer %yeaﬂeaamg M%@Wz@ ef)e;ﬁ &IJ.] teqcleaning
exhaust air duct 45 for, haysting the air taken in by way of the clean-fan
bl owi ng pRiPRaratits s AR/A1& /supply port 47 to supply pure water used for

cl cani ng.  appar Bl 3ARiStrases Clining R ge (L3 SHTTGLABANARES ANdR): means:
Fol | ows. I YBICh aBinsgwar DL onally o the SRk SroWBB IS 8o exhaust i ng t he
12 200 90 0L BB RO gl et (V20 (ROl St i,
25 which are shown additionally to the steps shown in Fig. 13; and
Fig. 15 illustrates cleaning steps (S) and (T) carried out in this order,

which are shown additionally to the steps shown in Fig. 14.
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(I'nside of C eaning Apparatus) (Qutline) Referring to Figs. 5, 6 and 7, an
i nside of the cleaning apparatus 21 5 will now be outlined. The cl eaning
apparatus 21 has a ceiling, and at specified positions of the ceiling,
there are provided clean fans 59 for blowng a highly cleaned air downward
so that the inside of the housing 23 is kept at a higher clean |evel. The

i nsi de space of the housing 23 is partitioned into a plurality of 10 booths

used for degiiRiaBodthiint thIABIEbhiloh bboAEL! cal |y, as shown in Fig. 5 a
separati on boo 63 used 1n co nfor alrd s outer-surface cleaning booth
61 is provided t &6htaliidrdSody & aﬁfe&H §9disPosed Nin ntdfet-BdJyower
side of, but ne(%? to, the sepa atliag%gboot 63 SPS provi %egéa aﬁﬂd' s srde

ol eani ng digs bR hekefo itk Ebftaiir-b&y CiifRtoRhs! de of . but next to,

the 15 |i i de cleaning booth 65 1s provided a |lid s inside cleaning

booth 67. Cn 1 h)f r sl mhéiils firde-cuplits bBEKbI o chlieaihbrbedysidle
cl eaning booth 67 is provided a lid' s inner-surface cleaning booth 69
(refep tahtild {0 eaCh' 6thRE,"HHE codplinge mEmR beinte disptsedetn 4 @oubling i d' s

i nner-surface cleaning booth 69 is provided a coupling booth 71. 207Still
as shown Bgvthi fextSto the @Bhﬁdiﬁ@f—bbﬂs*}’d@!iﬁgrbdtﬁhb&id [dircEtlys leididg dedthen t he
rear side of, but next to, the separation booth 63. On the right side (when
directly odrpym" tthepénippt of the housing) of, but next to, the
container-bodygg?égﬁ?ng g%oth 73 is provided a container-body drying booth
/5. Further, oni} heontsinerbody ¢afrgihgdirieans!fior caemiing thb&ontaier Hodib t he
housi ng) of, but next to, the container-body drying booth 75, the foregoing
coupl i ng fbont the' loader, Qhatsegara&mh booth hthd coatpinegbbdet iganing bowthpe
detailed. 13 (Separation Booth used in common as Lid's Quter-surface

C eaniong theaonkainerboadybdntingtodtidand th¢he ceuplingdoothd a 1id' s
outer-surface 5 cleaning unit 77 used for cleaning an outer surface of the
lid 5 and a fir@§) |idicleaningmednsamd liddtyiig means botledispesedain adideans.
O these units, the lid s outer-surface cleaning unit 77 (refer to Figs. 5
and 8) i scleaminigeboatht hextrtoathe sepasdtictabbetlglamdy a slide rail arranged

hori zontally in the lateral direction at a central position on the front
side 10 within (kje hdusarmyiRg. meaas ofdrecamyingctheolid, hogethier> witht the
container 5 is located in the lateral direction as well. The arm 79

suppor t s sepdrgtiony | means (that 45 engagedbine the sepswatien, from thet separatiom ve
force transmtted froma notor 81 through a belt 83. The dry nylon brush85
has d5r otboothnthelid dearing beoth, aaditerthercompling booths made to equal to a

| ongi tudinal length of 15 the lid 5 (refer to Fig. 8(B)). The dry nylon
brush 85 is covered by a brush cover 87, to which attached are an air
nozzl e 89, fromwhjch an_ionjzing air is sprayed, and an exhaust duct 91.
On the otBEﬁfﬂQﬁﬁ@,ﬂmm of the Drawiageni ng/ cl osing unit 79 (refer to Fig. 5),
whi ch serves as separation neans, is, arranged with a horizontal rail 93. 20
This rail 93 i sibiieRECOMpanying 188Sdi rection over the three boot hs,
i.e., the separ]g#gi OR hooth 63,, the lid s insjde cleaning Qooth 67 pext to
the right side -t Re 18 @By gntisg, BYISPRCBYE ( WiHIM afr 8c COPLAINEY, ﬁ'&apmgf ront

of the housing), and the coupling booth 71, Longitudjnal rails 95 are
di spdded RPATALIS A GOTEIE O PBFIcTBROQne QL t:h?exgrgea%t HIVEIAs in t he

horizontal diregtiog along 25 the horizontal rail 93. The forggaing.f{irst
176 open: ngi of dEiEhoZuls AN perectibomify SN % Fanaesn It id o | s
95 so that it jis, slidable upwar,d or, downward in the |ongitudinal direction
2l ong { hanaaeta B 15:p1eahsd by the FOMEGr dlesine.gamras Sova i
rails 97 ﬁre secured on a right portion of this horizontal rail 93, and a
second | it pleni ng/ closing unit 99 is secured on the second | ongitudi nal

rails 97 such that Li.is slidable upward d downward iLn t.he | ongitudi nal
direction. Inci %tgt"?‘;/,lsbb}%arg‘?mt Vi Pgtatﬂﬁnﬁoépaé%%ﬁge%@goﬁgﬂ#é?%l osi ng
uni t 579 nd 99 g_r.e ipnfi gured to support the lid 5 with the aid of vacuum
pads.““(Li QVRIRL1E} eani ng Boot h)

Fig. 3(B) is the rear view of the container cleaning apparatus shown

in Fig. 1;



Wthin this booth 65 (refer to Fig. 6) is provided a lid's side 10 cl eani ng
unit 101. This lid's side cleaning unit 101 is conposed of, as shown in

Fig. 9, three units 1 Ol a, 1 O1l b and 101 ¢, which are disposed to form
an L-shaped spatial arrangenent as a whole. Each of the units 1 O1 atol
O1lc has a plurality of rotatable dry nylon brushes 103, a brush cover

105, air nozzles 107 each spraying ionizing air fromby an end of the brush
15 cover 105, and an exhaust duct 109 exhausting air frominside the brush
cover 1 5. The units 1 O1 a, 101 b and 101 c are disposed, in the |lateral
directio [ al to the lateral size of the lid 5 and, in the
IongitudiHgﬁhaﬁﬂgg%ﬁgkgnggﬂintervals equal to the longitudinal size of the
lid 5. 20 (Lid i de | n ot Lt AL ot,h f Fi

1 ndCefethEo LT B o8, TS Ay SxAninle RECR ke [0, o8, 0

5), alid s insi ani ng ock "11l i SPOS sho |5.
exhaust | S Ben G SFBE BreReRt thybhlion WS HAPEE dlaciiRd, PRghofld B°, 10¢
o ndoss  TREREEREd AAHENRIIdWing eifbddifent Mokis i hiah So JHAIHE @Bl
al | oved t&‘tﬁé;}ﬁﬁ%ﬁ@ggﬁ{ibn?%’f it Ef)f?s?@?u%itﬂg sHtilfé géits%rﬁh?ﬂ% hfteed,

with the bl oc ed wth the to eject the 1onizing air
from the Jdypei BiHeg YariBRYScanfighfatfstte 'witRirs Yhkabfiniciisle! @Fdgte Igrsent®y the
use of the ocgii ng g?gws 15 uang a per%tgcilso?l tPrre E@qui reﬁﬁf(?r mut ual
repl acengpiepgbMeen the first and second |id opening/closing units 79 and
99, engaging nenbers 5 117 are forned on the lid' s inside cleaning bock

111. Because thXQHQ?ghﬂgcaﬁﬁﬁﬁé 117 are identical in construction to the
engagi ng nmenbers 17 formed on thé opening 3 of the Iid 5, the |ocking claws

are apl e to engrgeomidifer leMEthddtdraRiPaos tAd 7prinliflei dfstHesreséent f ace

Cl eaning Booth) This lid's inner-surface cleaning booth 69 (refer to Fig.

7) i ncl udagentionds ¢ohifigurtd sachabut thw conelinet BEnicphPated 76y €ontagndr d 5, a
spray nozzle 121, an air knife 123 and cl eaning brush 125. As shown in Fig.

11, the dudyandzzlid. 124s lengtasabiedohfigaratbonnis heldythetilapel and otiier i nner

surface 15 of the lid 5 secured by the nmechanism 118. The air knife 123 is

al so att fabttstef tHeecentaideasndot dimited tosparticular oags.ct imghélprieséntai r .
The cl eaning brush 125 is rotatable to nove along the inner surface of the
lid 5, irembeditaent, ythef cohtainemis 1é&xemiplifiedgasniat asbyye), callese EBQUR)Y
nozzle is provided to eject N2 hot air toward the entire |lid 5 for drying
it. 26 (Gehichi will beodssceibedybaspd\braifég. Zont ai ner - body carryi ng neans
includes a first carrying unit 127 (refer to Fig. 5), a Ssecond carrying
unit 129 (ref erAtconfaiger 1)is provided hs showar therein, wiereldt thefedmt of theFi g.
5). The first_carrying unit 127 carries 25 linearly the container body 1 a
from t he compaingrilois formed 83 opening 3dbat aan be-epehedarndclosedbyanlid3. The
second carrying unit 129 is in .

Members referred to as teeth 9 are provided on an inner wall of the

=
-

container 1 for the purpose of containing a plurality of semiconductor
20  wafers 7, which are one of dust-free objects. The teeth 9 are in charge of
sustaining the plurality of semiconductor wafers 7 in horizontal and

mutually parallel attitudes.

At particular positions of a surface of the lid 5, there are formed key
25 holes 11 on which an opener mechanism of a loader acts. To be specific,
the opener mechanism has keys to be inserted into the key holes 11 to be

rotated, so that locking mechanisms arranged within the lid 5 are driven.
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charge of linearly carrying the container body 1 a fromthe contai ner-body
16 cl eaning booth 73 to the contai ner-body drying booth 75. Further, the
third carrying unit 131 is configured to linearly carry the container body
1 a fromthe container-body drying booth 75 to the coupling booth 71. O
t hese, each of the first and third carrying unit 127 and 131 is provided
wth 5 a rotation arm 133 to rotate the container body 1 a so as to orient

| ts openiThis drivitpeperation Bhhisdstfurdfockehs idlawsars whidh are protruded

attitude. (Container-body C eaning Booth) The cont ai ner-body "cl eani ng boot h

73 (referfrém Wiidows 38dof)sides T e ilRPS apd four alocationsNe6- patlybagee 13 S

to chuck the container body 1 a as the opening thereof is oriented

downwar d.thdfebycbingl Dalodked froms %nh%@iﬁ%i méRbesed W\ﬁﬁrhn%eé htorartieulaie and a
cl eani ng hol e”l ocated at the center of The base. The cleéaning hole is
formed sqaoitidRs bl iedeeti 6Althenopeniiie’ UGt thitpeby béidigoRelased ofrohiethe

container body 1 a. AU the edge of the clearing hol€e 15 are provided

edge- dedi@%tagénfdrﬁanimgmhélle& S(ea flidnbe fsepatdtedfrosh the opéaitng3ound

t he openi ng of the container body 1 a. "Additionally, an el evator
appar at upfitBe coméinerdvati ng the contai ner-body base | 3 5 is placed in the
booth 73 . Furthernore, at a side of the container-body base 13 S are

provi ded a cl edvieschanidwnsy sirdflaprifd consthwitiomn tmhbagpamrlﬁ%hahmm arfe 20
whi ch are responsi ble for closing the container-body booth 73 by covering

the cont aidaptedddyseparatibnomgians ard gouphingf meansclater deséribed) oBudhe
cont ai ner-body base 135, there are provided an inner-surface nozzle 141 for
conduct i rsimibiranevhatishisghlsprakowrthe did Srtoabel cauplethand peratdd, Whetehat i s
rotatable. Both of the nozzle 141 and the 25 brush 143 are arranged to be
novedOl attheakéy hwolesreldnslockimg rodawsgl Spehgagmp tdembers df7, tand-ilgckihg
Though not shown, another nozzle to spray high-pressure pure water is
at t ached mechdmsniseafithig contaiherl 4 aire @sed Avithbbe anyhehangesdgivehtoethiefre
cont ai ner-body base 13 5, an outer-surface nozzle 144 (refer to Fig. 5) is
arr anged aamnstmictioexs. cl eani ng wi t h hi gh- pressure water. Furthernore, both of
a switching valve and a hose, though not 5 shown, are connected to each of
t he not-shown rf@nAncupper sheface ofrthe nonaimends previdetl s gripper tPtayheng t he
hi gh-pressure pure water can be switched to spaying N2 hot _air.
( Cont ai negri doripghthepdeliverylcarTiedsoubby & rehotmerdgthers. nfustherhons i s
provided with a rotable table 145 on which the container hody 1 a is
securldd vhattomtef theopentaingr. 1 are formedithzee piny grepves (otishows), pvhitaty
around the table 145 so that the cover 147 cap be lifted up or down.
Anot her risgznecessary dapkinematicsregupling, sised; for; positionnae fostloadeding t he
tabl e 145 apd at partjcul ar position 15 abqve the taple. (Coupling.booth)
andupfeadinga (f : g

The coupl ngs (Yhe pin wyopeyves are farmed)to; extend; ixpay the centasudf i ng
oA O e bttom in radial directions. | Thrés pins (not shown) that engage with
these pin grooves are disposed in the loader and unloader.
20

(Outside of Cleaning Apparatus)

As shown in Figs. 1, 3 and 4, a cleaning apparatus 21 is equipped
with an entirely box-shaped housing 23. In a left part of a front of the
housing 23, a carrying-in opening 25 and a loader 27 are disposed for

25 carrying in the container 1 to be cleaned, while in a right part of the front
thereof, a carrying-out opening 29 and an unloader 31 are disposed for

carrying out the container 1 that has been cleaned. Each of the carrying-in
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20 ot her, which is conposed of the foregoing second |id opening/closing
unit 99. Wthin this booth 71 is arranged a not-shown nozzle to spray
ionizing air in order to renove electric charges fromthe entire contai ner
Fig. 5 still shows a tank 149 for preserving cleaning pure water and a punp
151 for converting pure water to highly pressured water. 25 [ Qperations]
(Qutlined Operations) 18 As shown in Fig. 5, the container 1 is carried

L5 s A28 0079 Al D g .
serving gﬁuﬁt@p ngﬁe@ diig}:c]ﬁﬁ WabRGT tﬁ%el?gflP% \%Zﬂd‘uﬁﬂoa&e‘?g P @{oﬁﬂé&ace of

the lid 'S C I ¢h 1S the y separation thelid S

ftom t he @Rt giaar W a S | i i ' Al fayef rom
the boot I3, BSE] pRRF(nbL shdR) SRAoRSRls o dnpnitics Rouglid Hor! 10N e

lid' s i “iidéﬁi&ﬁiﬁg”id‘;@h@%rﬁa’%r BNATHE fHiee 'bﬁiﬁ's Scdr! B%reﬁgéaé&l?%vi‘ﬂh Qﬁéi ng
booth 69 °(refer o Fig. 7). In each of the booths, the | 5 1is subject to

cl eangng theel pihy RSy Tofifle@Ubn ViHeN boftobh ¥ thetcatthineth¢. CADh&e the body 1
ais carried fromthe separation booth 63 to the container-body cleaning

boot h 73.contdings I hastbéBh Positidriddidhe \Bomainsr ¢0Rt aufthatislly lcatried

rotated so that the opening 3 theréof faces downward (refer to Fig. 6). In

the boot inBor fRemapet kouking BHwith the aid ofiaegarryinglin ent@2Vadnsthlled
container body 1 a is then Carried, still facing downward, into the

cont ai netinbp fywek Ypart dfotiehlodder\EEIR 4 Rarsangaduteanitodlva ingalledeirnaes a
drying process. Both of the [id 5 and the confainer body 1 a, which have

been car loaeripaipof tife aplaadenrgdibooth 71, are coupled to each other. The
coupled 20 container 1 is carried out fromthe housing 23 of the cleaning

Inlaader 3L Each operatben i I now be bl A ngd 1 h dorarl T Carrytng-in)

placed for use of controlling the cleaning apparatus 21. A display lamp

37 is provided on the front thereof in order to show the operation states of

the cleaning apparatus 21. Though the top of the housing 23, there are

provided clean-fan intaking ports 39 to take the air into the inside, where

15 the air that has been taken in is obliged to pass an air filter to keep the

inside of the housing 23 at a higher clean level. Openable/closable panels

41 and 43 are arranged at specified positions of sides and the rear of the
housing 23 for maintenance or others.

At specified positions of the rear of the housing 23 are provided an

20 exhaust air duct 45 for exhausting the air taken in by way of the clean-fan

blowing ports 39; pure-water supply port 47 to supply pure water used for

cleaning; drain port 49 in charge of draining the water used for the

cleaning; apparatus drain 51 for draining water coming from cleaning

means; N, supply port 53 for supplying N, gas used in a drying process

25  which follows the cleaning process; apparatus drain duct 55 for exhausting

the Np; and driving-air supply port 57 for driving some units such as a

later-described carrying unit.
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25 The container 1 is placed on the |oader 27 (refer to Figs. 5 and 6)
arranged on the frontal left portion of the housing of the cleaning
apparatus 21. During the period of this placenent, the three pin grooves
formed on 19 the bottom of the container 1 are engaged with the three
pins of the | oader 27, and the container 1 is positioned. The
openi ng/ cl osing shutter 33 at the carrying-in opening 25 facing the | oader
27 is opened, and the container 1 is delivered by the carrying-in unit 27a
into the separation booth 63 also 5 serving as the lid' s outer-surface

cl eani ng booth :dEf j AN unit 27a has returned to its
initial positié%%ngﬁéﬁgggﬁﬁﬁg%?ﬁggyﬁgmzhutter 33 is closed. (d eaning of
Lid s Quter Sur fthehO In the lid s outer-surface cleaning booth 61 (refer
to Figs. 5 and 6), the outer surface of the lid 5 is cleaned. The lid's

outer-surface RERRAG WEias 5, CHIEY, b8 INHARSY af: Gleahltis apbaRHLED val L

at the frontal center-wt i he housi ng 23 when the ¢ I's not

carri gd a1l n¥eeBe lhgliaégani ng is required, the unit 77 is noved in a
sliding manner along the 15 outer surface of the lid 5 of the container 1

| ocated at the Th@@ld&ﬁﬁitdﬁgaqiyarﬂdship Haea Belling)darkd at ggebiﬁ}ed sitfgnisd of

this sliding novenent, otatabl e dry nylon brush supported by the

sliding enﬁmmﬁn'%ﬂﬂmre Qné providedelean fand §9 fovbleningfa hiphly cledned

Concurrently with is contact, the ionizing air is sprayed fromthe tip of

the dry mit doviaiward 85.thatthd hedide @fakbamsnistAg ¥ kpt Seailighee cifart he

brush cover 87. (Separation of Lid from Contarner Body) As soon as the
outer surlegek OThtHasidedspaceast tirchoasingz3lis partitionéed ihiola gardlitg/ ¢ff osi ng
unit 79 functioning as separation neans rises froma 25 |lower position in
t he geparkrioths usedtfortleaning stepy, mHeetiwlsr. | iRYagtiedlly) as shbaaeire Fegni ng
booth 61 (refer to Figs. 5 and 6). The unit 79 that has risen sustains the
lid 5 to Sepseparation booth 6B aisedninacoamdrodyr & lid’ s2buter4uffdceacieagingyf Si de
of Lid) The first |id opening/closing unit 79, which has continuously

sust ai necbadth 61 ds providedson the linside ofithe thrryingFins opeténg 2%ani @ thwot h 65
5 (refer to Fig. 6) located below, during which the |id 5 is nade to pass
t hrough tlosveri side of, daitaiexdrtion gheiseparadion Boath 63alsl providedeehid’hsideno of
the three units 101 a, 1 O1 b, and 1 O1 c (refer to Fig. 9) |located al ong
an L- shapddaningaboethe65 (refer ¢d RignpyseQrhthe centrakside @f,gmﬁirreg(taoj the101,
the lid 5 is forced to first nove downward, then nove |leftward, so as to
tracdba 1lid’sesideseléaninghbpethrdie i proyiaed. a Asd’s dmsides cleaningt baothg6dr y

nyl on brushes 103 of each unit cone in contact to a side surface of the lid
5, i oni ziQp therfrostvears:leftisideoof, th nexp tos thealid’soinsideg cleaning HloothH7 and
then expelled fromthe insjde of the brush cover 105. The downward travel
of the |iig preyideds ahdidis omnenesurfage: cleaningf boethic6% urefrsedot Higed). to be
cleaned. 15 The |leftward travel,K of the lid 5,  which follo t he downwar d
travel , riwabermopsen theuppet sicles bubmexs oy the lid seinngrsurtage clepning
surfaces of the [id 5., (gleaniqg OL lﬂfide of Lid) The first lid

openi ng/ b ismprovided aeoupltng bepth 71sust ai ned the 20 1id 5, forcibl y

AL S L £ S it A
ozl os. Targvided ¥cthe teaide fnbyt RGRA1S, the Phasation Jioth 63.1 nOSLERE i «
back. - Thaiht Sids (hen stbenion i e Fontial HeohRusing) af, Semesfen | eq
out througlh LB SAESE) Wedkin bod 75 W SS%ier S SRR TSSE dFing
booth 75. Further, on the front side (when directly viewing the front of
25 the housing) of, but next to, the container-body drying booth 75, the
foregoing coupling booth 71 is located.

Each of the foregoing booths will now be detailed.
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21  w (Switching between First and Second Lid Opening/dosing Units) After
conpletion of the cleaning by neans of the ionizing air, the
openi ng/ cl osing units are switched over fromthe first |id opening/closing
unit 79 to the second opening/closing unit 99 (refer to Fig. 5). 5
Specifically, the lid 5 that has sustained and sinply been fit into the
lid s inside cleaning block 111 (refer to Fig. 10) by the first lid
opening/closing unit 79 is caused to a second state where the lid 5 is

| oaded to the block 111. This loading is carried out such that keys of a

openi ng) ol osi n§CRRFE BOSRTRERIA TGRS FRES Qtet qlifacd Cloarih | 4 o

(refer t 41y 5) and rotated therein. This will cause the | ocking
mechani sminstalled within the lid 5 to be driven, resultlng in that the

'eﬁéé'?ngcl e, 18, BEaln 1 9639 he diniRaad ahmse (%\Ptr%r-r??gfq g%j e
Th F he%#l i s?‘ b &gltdwcﬁe&%ﬁ % c‘l)éarﬁﬁgti}f’o%é}I S retur neléé‘i?d“sn&q@ Dffst

Then opem ng/ cl osin to the separation

booth 63 thB iﬂguﬁﬁefg Wﬁ%%&%@gﬂfﬂt&tpﬂﬁaﬁ?” returns fromthe

lid s inner- ni ng ‘boot h noves t id 5 that has been
Ioadedtothel I 5to
the lid s i nnerOt':slgfefsgcqgh(ﬁ:gleég%?ﬁpgé %gg%ﬁggaé%ég e?ﬂ% %7’7’&&%?5%{1:‘\,\%(1 right
wi thin tipaRgug) Rg c’fﬁg)lé&ﬂ WiRi B8 & | 79'/lidavld %‘P@n fa klide r‘EiPaﬁﬁ%réd l'id

openi ng/ cl osi ng unit 99 secures the lid 5 to the s CUI’I ng nechani sm 118 in

the Iid %driﬁlﬂ{taﬁgrﬁlaﬁfé tatepdll diFedP6h atoP cehfat })O%ﬁlél‘? dni ¢he front"§ider

securing the lid hi gh-pressure water 1s sprayed fromthe spray nozzle

121 i@CUVWﬁhﬁ{‘tﬁé‘ﬁoﬁéi‘ﬂgii@ MRRDOted stitfacehef tHYHE 5 vi'the Q:o?ﬂtaihb? ﬂ isd S,

which is shown i n hen, while the cleaning 22 rus

rotated, [bbgted HNHY PASHICNGEESN a8 WEIIRY SFhe W79 NuippoaY 21 al 50

noved. Spraying the high-pressure water is followed by spray| ng ul trapure

vat er fr Gpusheds pbratableZifl fespdhse ftonakrbtatio?diioe fyrée itFarkhitted’ from tahe air
knife 123 secured to the arm 119, so that this blowing will dry up the lid

5. (Bl owirhgtdioB1Ahrotighla delt’BBer Thé“dir? mglodl BAhES hhe d rowtionuakace of
the lid, it is required for 10 the lid to be kept in the lid's

i nner - surdlmlcni ethei lepghle @fwhichiid madeto equhbtoer longitudinal lengthesfhed and

dried up. Durlng such waiting period of tinme, N2 hot air is sprayed toward
tner hand: the o pper 1800 whe. contal ner E%‘S?r?ﬁlﬁigﬁhgﬁ“’f?@%dz‘? ane
brush cover 87, to which attached are an air nozzle 89, from which an
ionizing air is sprayed, and an exhaust duct 91.
On the other hand, the first lid opening/closing unit 79 (refer to Fig.
5), which serves as separation means, is arranged with a horizontal rail 93.
20  This rail 93 is bridged in the lateral direction over the three booths, i.e., the
separation booth 63, the 1id’s inside cleaning booth 67 next to the right side
of the separation booth 63 (when directly viewing the front of the housing),
and the coupling booth 71. Longitudinal rails 95 are disposed on the
horizontal rail 93 so that they are slidable in the horizontal direction along
25 the horizontal rail 93. The foregoing first lid opening/closing unit 79 is
therefore secured on the longitudinal rails 95 so that it is slidable upward or

downward in the longitudinal direction along the longitudinal rails 95. In
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been separated fromthe Iid 5 is gripped by the first carrying unit 127.
The container body 1 ais |lifted and turned so as to face its opening 3
downward (refer to Fig. 6). (Ceaning of Container body) Wth the turned
attitude of the container body 1 a maintained, the container body 1 a is
carried into the container-body cleaning booth 73 (refer to Figs. 5 and 6)
(refer to Fig. 12 (A)). And the container body 1 ais laid on the

5L o LS  S ,
(rel e PP JHRE oL RN A A0SR0 BB, om, . g
of the cqpgag ndé%%gn}téﬂti%érlh‘?aﬁ%r@? QE?)HY{HAgaH“'i%B ?clfgsﬁl E)\’.l W ?elfngl_e 23

separati on boot e cont al ner - body se

12(0)). Bﬁﬁm‘f‘bﬁ'ﬁ H ; 14 t ' 1 a,
so that the con?gilﬁﬁgggﬁgltéﬁglgr%?ﬁgé%ﬁh %&?gﬁ@%%ﬁﬁ%&ﬁr# . First
of alk, t ' : i i ' sure
et or 0 B RORR UG OPEhInZItsing ubfe T AN DI LprTFRNRR QP et

out er-surjﬁqﬂlﬂﬁzﬁueofi%dﬂrﬁgﬂ'dsgo Fig. 5) are noved while those nozzles
spray high-pressure pure water, thereby the inner and outer surfaces of the
bottom of the container body 1 a being cleaned (Fig. 12 (E)). This spray is
kept continuing while the container body 1 a is raised together with the

cont ai ner - body (3@% SideldaRise Bogthyenner that the inner and outer
surfaces of the sides of the container body 1 a are cleaned as well. As

soon as this riwghig 4A5Pb6std 65 lifefePnRy Tl f6)Ces Po¥ided 4d 1id smsidRd

laterally, whilst the cleaning brush 143 is noved to the center, so that
bot hiof tdleariiagzigit1¥d1 anTHiSdid’s Uside Jdéal?irt ahtnged BvVESm{OsBd 6@k hasot her .
o

During the period of the lateral travel e inner-surface nozzle 141,

t he foreghioven $nrFig. % thirsé® umitst 10V£d100bcdmbn (e whieh afe dispozedniong 3 of
the container body 1 a (refer to Fig. 12 (F)). The container body 1 a wll
t hen unddogm ah ¢ashagedvspatidherrangemenbagshaholdo Bachpeftlié anitshid1a
container body 1 a is |lowered together with the container-body base 135,
during ttlte I(Dhehab%ptlmmzaaﬁlfmtatble&iryl Aglors braslegse 803 p aabrush coean t he

| ongi tudi nal portions of the teeth 9 (refer to Fig. 2) disposed inside the
cont ai nerl (fQdyr hoazleshi) beach sprayingdoniznag aid fironi ef an end 6f the bjushas
still been kept spraying the high-pressure pure water. After conpleting the
| owi 1§ actaven 105,tded @amnexhagst dwety 109 exhaustingeairi frgnbinside1th® brushot at ed,
during the tinme when the high pressure pure water is sprayed fromthe

cl eani ng doviesh1Q%.3, Thiei ahital 10le 16Ebband 1) 1de arexfdispased; einh tite tlatepal
cleaned (refer to Fig. 13 (G). Wth the rotation of the 24 cl eani ng
brush 143liredtinmi atdnterwalscoqual tertheodtetalasize ofithedlido§ennd; ini the t he
cont ai ner- body base 135 (refer to Fig. 13 (H)). The container body 1 a is

r epeat edllpngitudingl dirertion, asdnteryals equalite thelengitydinal size of the tidsY.at i ons
requiring that the cleaning brush 143 be rotated in reverse (refer 5to
Fig. 13 (I, J)). Wiile the cleaning brush 143 is further offset inits
lateral position, the container body 1 a is repeatedly |owered and raised
(refé@d to Fig. (Idd{sdnsidg CleaningBBeott ati on of the cleaning brush 143
controlled in reyerse responsively to each of the |lowering and raising
operations (refWithin thegboath éi(/lamﬁer.tm biga 3), 18 E‘Iﬁ‘i%@ﬁ%d@ ﬁﬂ@mﬁ)gi(?ﬁk on

o o el B A5 b . 55 e el Wt
bot h of _ifcCHUBReE. TN oAkl PAESRULRS 1A8 PRI Aser | 13- b T ATt hor
e e TRGESYF B St bl Vb BE NPT SRIEN: s,
(EEgtat el A Arinfoe R g i

ot suleuchure buailee bt Sn il Tl o il e
su?f ages %&Wﬁ%@? ﬁéls g&cWT@%ecgr‘@ﬁb&Eﬁﬁ’gﬂckﬂqj PﬁﬂFgﬁvﬁﬁqﬁﬁd}fgg, Af t er
havi ng conpl eted the | owering operation of the container body 1 a, both of

t he outer-surface nozzle 144 and the iyger-surface nozzle 141 that
| aterally noves are used for cleaning the bottons of the inner and outer



25 surfaces of the container body 1 a in a finishing manner (refer to Fig.
14 (R)). Then, both of the outer-surface nozzle 144 and the inner-surface
nozzle 141 are used to spray N2 hot air to dry the bottons of the inner and
25 outer surfaces. Mreover, as the container body 1 a is nmade to rise
gradually, the N2 hot air is kept spraying so as to dry up the side
portions of the inner and outer surfaces (refer to Fig. 15 (S)). After
havi ng dngj js : fokr i a2 the cleaning cover 139
is tur neébt%gem%tﬁgbgslnfigﬁéﬁl{l?;o g@%r#@%@ﬂgnﬁﬁ%méggé cont ai ner - body

cl eani ng_boot h IhorR@E 6 Sukthhe! oafiod 1id 3 67 Xhe s o e NIRRTy R00Y)

The container body 1 a is grippe e second carrying unit t hat

has 1 et uree bt BEi6R YRR roqited! ARG foplfcdihiBhe betfebhthel >

(T)). Inthis e contarner-body base 13 5 1s released from bei ng

chucked, #4 j L : ahf@rodoo, ihbNghedBédy 75,
and laid f})ﬂgf:aﬁlg tgéa%(lfﬂeu Ilglgb?réfﬁgy ggis?lrl]é {lﬁgﬁsgggt %IQ%Sg.gj’Tﬂggi%l?gngl car rlg'i ng
unit §29 1y tdi‘@“fdl?ﬁ&it@nrﬁfe‘“lfd’s-rﬂféi&é”¢1B§ﬁir%a|bdﬂd"lﬂg.co%'baﬁ§€_ﬂh‘é rai sed
so 15 as to cover the sides of the container body 1 a (refer to Fig. 6).
The tabl %nkﬁgim% hledibéat a19d.arenfldiitidadt irfi doristrutkiony &8 ttﬁé‘va_éﬂgéiiﬁg _
cont ai ner Dbody a under rotation for drying it. Wen the drying Op€ration
is fini shagmbehs 1t72HbKEMéd on %hé'&iﬁe‘min%B afahedid rytthiel RICKIAS Id1hAR dred

subj ected to positioning, before the drying cover 147 is |owered. 20

( Coupl i n@abletavenpage With thé eﬁgdgi@ﬂwﬁxblérsma.cont ai ner body 1 a, which has
been dried up, is gripped by the third carrying unit 131 that has returned
fromthe coupling booth 71, and then delivered fromthe container-body
drying booth 75 to the coupling 25 booth 71. In this booth 71, the

cont gapner body (Lid’siIti’lrre@-ts@Trﬂtes@miﬁg)Bmh)i ts opening 3 front, and then

| onered down to a predeterm ned coupling position, at which positioning is
made based on Krhisrid’sdanepsntface.clésningNbeathéd érefeheo IHigd. 3) iheludesd been
dried up is driven by the second |id opening/closing unit 99 to be lifted
from t he ihiallditionrtera seciring méelanism bbditd sedurpthelidh® & sprdy ngzplesi tion
in the coupling booth 71. At the coupling position, the second |lid

openi ng/ clAsi amy aimkhifeo1 23 anel eleaning brusipl 125 heAsosliaavnein Biglyl 1, theand t he
lid 5 to each other, and ionizing air is sprayed toward those coupl ed
menber s tspraymozzle:l2itisiattached gosant amm ltli9emevable aleng) the inne@surfacey- out )
to After the renoval of electric charges, the opening/closing shutter 33 at
t he darryfhthedid Spsecurgd2byi theomechanismchi8y dihe @i kaifet égaers also a the
carrying-out opening 29 with the aid of the carrying-out unit 31 a. The
cont ai nerattachiedt tohtlse enm 149 anddisarespossibde fovrejecteng MNodwdraizl (Mdeat ed at
t he carrying-out opening 29, and then the _ opening/closing shutter 33 is 15
cl osed. [abpamimg bnishahdd isivetatahjedp mpweralong dhe dgnuemaunfaee ofithe did &, t o
provi de the foll ow ng olr;er ations and advant a eﬁ. 20 It is enough for a

wor ker t dngdeperdentdy ef thearmm 119, bé\léh‘é@&baogﬁ OW, [aosesondatr srozek 1s

cl eani ng apparatus 21. The cont ai ner is then fomatjically carried into
the cl earPtoyigehto giest Nahotaisipward tﬁﬁle@tlﬂ'@jldcg%f’é Rengiédy 1 a and its
lid 5, and subject to cleaning and drying thereof. Both of the container
body 203 and the lid 5 that have been cleaned and 25 dried are automati call y
re-coupled to egch ot her, andg, carried out, fromthe cleaning apparatus 21
onto the unl oad&romamernpRdy WIGBM§LW that the inside of the
container 1 is gxposed to lower-clean-Ilevel air existing 27  outsi t he
cl eani ng appar aéggtaéﬁ‘?r'i’ﬁdé{d%ﬁwmﬁ means liludes & &irst Sg@?ﬁ%g' t ration

manual |y pegforned by, a worker, i s not nece ry..lt ther ef pre, be
oot Sed” 1 Beber o Fig S hon Spcond GRREN BRI 20 AeRE S0 ikeol)y BILH WEhned
once is degraded with.regard to Lis e | exel,. The.5 cl eani appar at us
21 can béf pbif 131GRRES: 18 Kies 5, "o bertiftt camyise finif 17 BRAES

25 linearly the container body la from the separation booth 63 to the

container-body cleaning booth 73. The second carrying unit 129 is in

charge of linearly carrying the container body la from the container-body
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| ower - cl ean-1 evel room and can be driven based on either worker's manual
operations or automatic operations done by a robot. The contai ner body 1
and the lid 5, after the separation, are individually delivered for the
cl eaning and drying processes carried out in 10 parallel wth each other,
t hus speeding up the entire cleaning process. Further, both of the first
and second |lid opening/closing units 79 and 99 can slidably be noved to

carry t h%léérﬁngébbbﬂ{ ey 16| theWeHekalie: tlygday Cde??ngrtsb&ﬁ 79. beFwiRer, Ahet he

separation nea coupl i ng nmeans, and afryifng neans. This elim nates

the neceshirdcdtfyie @i RABAAN tol nddtly By 1 EERAMed 3dPTa

Enbodi nents] The f oregoi ng enbodi hent has been deScri bed about the

confi gur gromnthe cotdihetbodyedayiaki Botho I5htdshe Toiptthg bootPh f Of the 20

lid s outer-surface cleaning booth 61. Instead of this, there may be

pr ovi ded thege,eicheoPitt fIRMaridhihifd ohrryidubROLYB afd FIi6Brovidetionithd

separately fromeach other. Further he” f or egoi ng enbodi nent has been

descr bbed fatatiohlain 188 teqotfknhe coatbinepbodi i s®as so oricititoopehiag t he
first, second and third 25 carrying units 127, 129 and 131. However, the

cont ai ner3 getkhward ot fidl-fRedas gauir?ba@lalms fleel obigimalsatbighde.r obot in ot her
(0}

enbodi nents. In the foregoing enbodinent, the |id cleaning booth is made up
of 28 n four booths consisting of the lid s outer-surface cl eaning booth
61, lid s side cleaning booth 65, lid s inside cleaning booth 67, and lid's
i nner - surface qiCartair@rdssdyhCi€aningdBoeth)enbodi ment, the nunber of boot hs
are not limted to four, but the |id cleaning booth can be formed by 5 one,
two, three, or, The vontainepibodyooldaningtbonthe¥3 (réferfwr E4gs.n amdd)i rent has
been constructed such that to blow N2 hot air for drying is carried out
af t erl0t heequipped vaithar dantabterdyodyhbases & 36ftovatiumk theheomtaizer bedydavdsded
anot her enbodi ment in which the way of drying is replaced by a drying
t echni quethesopeniagcthereof isgatiented downward. The container-body base 135
is provided with a chuck device and a cleaning hole located at the center of
the base. The cleaning hole is formed so as to be identical in construction
to the opening of the container body la. At the edge of the clearing hole
15 are provided edge-dedicated cleaning nozzles (not shown) for cleaning the
edge around the opening 3 of the container body la. Additionally, an
elevator apparatus 137 for elevating the container-body base 135 is placed
in the booth 73. Furthermore, at a side of the container-body base 135 are
provided a cleaning cover 139 and a rotation mechanism 139a, both of
20  which are responsible for closing the container-body booth 73 by covering
the container body 1a through a rotation of the cover 139.
Below the container-body base 135, there are provided an
inner-surface nozzle 141 for conducting water with high-pressure water and
a cleaning brush 143 that is rotatable. Both of the nozzle 141 and the
25 brush 143 are arranged to be moved laterally by means of a moving
mechanism 142 (refer to Fig. 5). Though not shown, another nozzle to

spray high-pressure pure water is attached to the cleaning brush 143. On
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to force. In the foregoing enbodi nent, the cleaning has been carried out by
the use of pure water. Alternatively, it is possible to provide other

enbodi nents, where chem cals, such as volatile chlorofluorocarbon
alternative chem cal, are used. In such a case, the process of drying can
15 be omtted fromthe cleaning processes. Further, the foregoing

enbodi nent has been configured to adopt both of the carrying-in and

carryi ng-thetotheehandsaBovedie ¢8ntdinér-bbdy baseniB 5, alnouterasiificahbzale | i st .
For exanple, there may be provi ded another enbodinment in which a single

carrying-14d ¢esfey itooFipit Sppsnirfdnged t@rdoadued dleaninge witPdighlipriess@ens i s
made to serve as the coupling neans as well. Although, in the case of the
f or egoi ngvgtebodi ment, the separated container body 1 a and |id 5 are subj
ected to cl eaning processes at mutually separate booths, but there is a

further nodifi dartlermbrd, bdth ofparsawvichingntvalverandody hbse, shough dnét ar e
cl eaned at the sane booth. In this case, 25 the carrying neans can be

si npl bf i eshhownyrareesomreeted teehch efthe goeshodvimrozzlieamdthepire@risuefdveusi ng
23 whose inside is highly cleaned and that contains the foregoing various

29 . nawezle B4i sothat sprdyiggrtheilighepresharenmatief wattraamnibe switthedoog as
each neans is installed inside a highly cleaned room the above
conf i gur spaymg Ny Ibet ainanged i nto various ways. 5 Industrial Applicability
As descri bed above, the present invention permts the separation neans to
separate the container into its container body and its Iid. Both of the
contai ner body and the lid are cleaned by the individual cleaning neans,
and re-coupl ed (Gordanterehddy DryingBonthpl i ng neans. Because the |0
separ ated contai ner body and |id are not |eft as they are but al vvags
10 This container-body drying booth 75 is provided with a rotable

table 145 on which the container body la is secured with its front down.

A cylindrical drying cover 147 is placed around the table 145 so that the

cover 147 can be lifted up or down. Another nozzle (not shown) to spray

N, hot air is arranged at each of the table 145 and at a particular position

15 above the table.

(Coupling booth)
The coupling booth 71 (refer to Figs. 5 and 7) is equipped with
coupling means for coupling the lid 5 and the container body la to each
20 other, which is composed of the foregoing second lid opening/closing unit
99. Within this booth. 71 is arranged a not-shown nozzle to spray ionizing
air in order to remove electric charges from the entire container.
Fig. 5 still shows a tank 149 for preserving cleaning pure water and
a pump 151 for converting pure water to highly pressured water.
25
[Operations]
(Outlined Operations)
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re-coupl ed to each other after the cleaning of each nenber, the inside of
the container that has been cleaned will not degraded as to its the clean

|l evel. In addition, there is no necessity to provide a systemto purify a
wor ker, who is engaged in the coupling operation, by renoving dusts from 15
the worker. The dust-free objects to be contained and carried in and by the
contai ner according to the present |nvention thereof are not confined to

Subst ???3? O RS Showm B ERLS, thoRonPaEe 1hie GliediRng 8 ﬁ%ﬁ%@‘@egg&fr
E‘Z‘é&%az $h&IHlhe @h%s%“f’i'v"?ﬁgﬁ%’ chiiifigith Yidting B willHeGE N
L T AR, h9Usi A6 the Nerhhaioh Wodth 53ShHE seliny! & dRe ida

cont ai ner eont arnitlg a ust or carrying, the~apparatus

conpri si e sﬁﬁhgé%‘}?&@h@%ﬁ)&ﬂfggh% oingglggu EEDf e fANS ds"Geahdd 0 2

cont ai ner ody an ox cleani ng the separated

cont aknenryhRAYisAtHén! fcﬂlo%@& } Sepad OfEof thé licFS%?Hx the %oﬁﬂuﬁbr bad 200t h

defined in to hoi1s a crate fco ea(hiﬁh other ; and coupl i ng nmean
coupl i ng 1QQarThE%e®hPﬁB§0hd PN dhAfEd RRGrRTFo the BBofl!63, to the lid’s

transyoxting~nmeans for the container body and the |lid to fhe each el eani na

boot h andjd@cldaing Hodth G3e(re Mt o PRy, @odytlmmdtmsideicw‘ahﬂﬁ BoothieTy 2.

The cl eani ng apparatus according toclaim1, wherein the hnusin.~ is
provi ded afd to the lid’s dmér-sivfave cleading 'bddih 62 (iefened Hig. 79d i dache us’

and a 3.5 -out o enin thro h which tl~é container is "ed out ijromthe

housi n t hf the Booths, ahd lid B iPsabject tbQiléaffu Qh?liin fcatfied routswith. 3.
S

The cl eani ng apparat us according to any of c a| ra wherein the
cl eanipng blawjﬁhcpgml ses either one neans or a plurality of neans sel ected
flroma group of ntjans 20 of spraying gas, spraying a chetnicat, spraying

wat er, and r~ofTlaé cogtainér bedy lahis qarried! from thie sepaeatied bovah 6308 the

conbined with each ofi her.
container-body cleaning booth 73, during the time of carriage when the

container body la is rotated so that the opening 3 thereof faces downward
(refer to Fig. 6). In the booth 73, the container body la is subject to
15 cleaning. The container body la is then carried, still facing downward,
into the container-body drying booth 75, where the container body la
undergoes a drying process.
Both of the lid 5 and the container body la, which have been
carried into the coupling booth 71, are coupled to each other. The coupled
20 container 1 is carried out from the housing 23 of the cleaning apparatus 21
by way of the carrying-out opening 29 with the aid of the unloader 31.

Each operation will now be explained in detail.

(Carrying-in)
25 The container 1 is placed on the loader 27 (refer to Figs. 5 and 6)

arranged on the frontal left portion of the housing of the cleaning apparatus

21. During the period of this placement, the three pin grooves formed on
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t

d. The cl eani ng apparatus according to any of clains 1 tn 3_ whese9n the
cl oani ng neans conpri ses neans for spraying water or spraying chem cal and
t he apparatus further 25 conprises dry neans thax performdrying the
contai ner body and the |lid after the cleaning, 5. A cleaning apparatus far
cl eaning as inside and outside of a contauner 31 REPLACEMENT SHEET 2 8
APl ~8~ containing a dust-free object for carrying, the apparatus

cl oonbl o 8 boRinB IS Atalliet 11drd oEHER with the itce PBERORAEr 1) &
caayi ng- iy, CRRMKY coitAHer 1My EBsitid?Fed?F’"Eﬁé r{gieriiﬂ%%éiﬁg_ sKutkére3Boatsi ng
ch theé contal ner

and 5 a caxtyl ng-out opening through whi Is carried out

fxom the tH@%ﬁmgﬂn%m% 2Sfdlif € Thé fobdh 7 FA6pel, mid'thie Edritaflr ¢ he

carrying-in a anyi t openings being formed on'a wall of the
housi ng; ({5 deleéredIbiHe TabSlifg-inl iinit 2PaSin6 tAE GRpardtiéh ot EIalson and

carryi ng-out openings, respectively; 14 (d) a | oader or as unl oadex for

| ocat 5ng sehEing0dy theed’s dulterlsapfdee déariihg Budthagler ' bei ng di sposed on an

out side of both the carrying in and carrying-out openings, ' respecfiwely;

(e) outer-surfaLfief tiRRBhfgi wnitD7 8 has Setlirpedxedits initial gRitidogdtHeoot | ~

| ocated on an i nner side o0f the carrying~in opening, for cleaning an outer

surface Qpenigg/todingbiuttep I3efsaslosédi ng separated and separation weans for
separating the contarner iota a container body and ~ lid; (f]

cont ai ner - body cl eani ng neans di sposed in a container-body cl eani ng booth
next to the separation booth; (g) container-body drying noans d~apo5ed in a

cont ai ner body (@gamigghePL id’ s@utet SifHfdce)t he cont ai ner-body cl eani ng boot h;
(h) caupluig nmeans for xeeouplirig both of the conmer body and the lid to

each 18t her a t hdnctheplid sgoutessarfaciend eaningobeoth 61 {refenftbi FigsbSoard 69xt to
the container-body drying booth and directly |, eadiag to the carrying-out
openi ng; the outer surface of the lid 5 is cleaned. The lid’s outer-surface cleaning
unit 77, which is in charge of this cleaning, waits at the frontal center
within the housing 23 when the cleaning is not carried out. When the
cleaning is required, the unit 77 is moved in a sliding manner along the
15 outer surface of the lid 5 of the container 1 located at the frontward left
within the housing 23. During the period of this sliding movement, the
rotatable dry nylon brush 85 supported by the sliding arm comes into
contact with the outer surface of the lid 5. Concurrently with this contact,

the ionizing air is sprayed from the tip of the dry nylon brush 85, and then
20 exhausted through the inside of the brush cover 87.

(Separation of Lid from Container Body)
As soon as the outer surface of the lid 5 has been cleaned, the first
lid opening/closing unit 79 functioning as separation means rises from a
25 lower position in the separation booth 65 also serving as the lid’s
outer-surface cleaning booth 61 (refer to Figs. 5 and 6). The unit 79 that

has risen sustains the lid 5 to separate it from the container body 1a.
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(1) containe~body carrying neans for carrying the container body fromthe
25 | oader, the separation booth, the cantai nerbody cl eaning booth, the
oont ai uer ~body dryi ng booth, and to the couplitlg booth; (j) lid cleaning
pans and |id drying neans both disposed in a lid cleaning booth 32
REPLACEMENT SHEET ~ 8 APR 2003 next to the separation booth; and (k) lid
carrying neans far carrying the lid, together with the separation neans
that is engaged in the separal ~on, fromthe separation booth, the lid

cl eani ng booth" and to the coupling booth 33
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within the housing.  After this fitting, as shown in Fig. 10, the air nozzles
113 are used to blow ionizing air into the block 111 through its windows 13,
into or from which the locking claws are inserted or pulled back. The air
25 that has been blown into the block 111 is then expelled out through the

exhausting ducts 115 from the remaining windows 13.
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opener mechanism equipped with the first lid opening/closing unit 79 are

10 inserted into the key holes 11of the lid 5 (refer to Fig. 5) and rotated therein.
This will cause the locking mechanism installed within the lid 5 to be
driven, resulting in that the locking claws 15 protrude into the four
windows 13. Hence the locking claws engage with the engaging members

117 (also serving as the air nozzles 113 and the exhausting ducts 115) of

15 the lid’s inside cleaning block 111. Then the first lid opening/closing unit
79 is returned to the separation booth 63. The second lid opening/closing

unit 99 then returns from the lid’s inner-surface cleaning booth 69, removes

the lid 5 that has been loaded to the lid’s inside cleaning block 111, and

delivers the lid S to the lid’s inner-surface cleaning booth 69 located at the

20 frontward right within the housing 23.

(Cleaning of Inner Surface of Lid)
The second lid opening/closing unit 99 secures the lid 5 to the
securing mechanism 118 in the lid’s inner-surface cleaning booth 69 (refer
25 to Fig. 7). After securing the lid 5, high-pressure water is sprayed from
the spray nozzle 121 secured on the arm 119 movable along the inner

surface of the lid 5, which is shown in Fig. 11. Then, while the cleaning
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spraying ultrapure water from the splay nozzle 121. Finally, N, hot air is
blown from the air knife 123 secured to the arm 119, so that this blowing
5 will dry up the lid 5.

(Blowing Hot Air to Lid)
After finishing cleaning the inner surface of the lid, it is required for
the lid to be kept in the lid’s inner-surface cleaning booth 69 until the
10 container body la is cleaned and dried up. During such waiting period of

time, N, hot air is sprayed toward the whole lid 5 for drying it.

(Downward Turn of Container Body)
On the other hand, the gripper 19 of the container body that has
15 been separated from the lid 5 is gripped by the first carrying unit 127.
The container body 1a is lifted and turned so as to face its opening 3

downward (refer to Fig. 6).

(Cleaning of Container body)

20 With the turned attitude of the container body la maintained, the
container body la is carried into the container-body cleaning booth 73
(refer to Figs. 5 and 6) (refer to Fig. 12 (A)). And the container body 1a is
laid on the container-body base 135 that has been raised up by the elevator
apparatus 137, with the front of the container body 1a downward, and is

25 chucked (refer to Fig. 12 (B)). The cleaning hole at the center of the
container-body base 135 is made to coincide, in position, with the opening

of the container body la. The first carrying unit 127 returns to the
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5 high-pressure water. Both of the inner-surface nozzle 141 and the
outer-surface nozzle 144 (refer to Fig. 5) are moved while those nozzles
spray high-pressure pure water, thereby the inner and outer surfaces of the
bottom of the container body 1a being cleaned (Fig. 12 (E)). This spray is
kept continuing while the container body la is raised together with the

10 container-body base 135, in such a manner that the inner and outer surfaces
of the sides of the container body la are cleaned as well. As soon as this
rise is completed, the inner-surface nozzle 141 is moved laterally, whilst
the cleaning brush 143 is moved to the center, so that both of the nozzle
141 and the brush 143 are changed over with each other. During the

15 period of the lateral travel of the inner-surface nozzle 141, the foregoing
spray is also continued to clean the edge of the opening 3 of the container
body 1a (refer to Fig. 12 (F)).

The container body la will then undergo cleaning with the aid of
brushes. To be specific, the container body la is lowered together with

20 the container-body base 135, during the time when the cleaning brush 143
is rotated so as to clean the longitudinal portions of the teeth 9 (refer to Fig.
2) disposed inside the container body la. The outer-surface nozzle 144
(refer to Fig. 5) has still been kept spraying the high-pressure pure water.
After completing the lowing action of the container body 1la, the cleaning

25 brush 143 is rotated, during the time when the high pressure pure water is
sprayed from the cleaning brush 143, which allows the back sides of the
teeth 9 to be cleaned (refer to Fig. 13 (G)). With the rotation of the

24



10< 109 ()-:!109% ()-4BCGDEEEYF}\: ~\:!1la’ Y .' $109%& ()- Y

' $10%Mh& () - mYS, 109 () -s$! 10%& ()-! Y3$10% . () - m NY3$10%: () - nyF] G GaGbGeG
HH {\: 111 SF#10% & ()- Fg#10%& ()-!Fg#10%& ()- 10 10 10< 109 ()-'!aY

' $109%& () -1 I<KGLLMNZX6{\: 11\ Y3. $10%& ()-! XY3. $10% ()-! F$10% ()-! aF$10%&
()- ! XF$109&' () - F#109%& () - NNNNNNSCOCPP| Z;

1T YL$109%& ()-!S[ YL$10%: ()-! YL$10%: ()- YL$10%PP& ()- 10 10 10<

TR PR TN Lt R e
ﬁ%&&i Y@?@S&?’?I .. g%%"%?%&ﬁ&%%ﬁﬁlg gglggij)z/ftr&é QRPN 51 Fr
Tooe ()19 41354EReAte Al lowhted ard rpiscid HACH dfithe toblotBe e rqfings oo
& ()-Fy, ofbftibns réqimtiy thdtthe \TEBHE BrusBMUY Be i ¥ reverse (refer

5 to Fig. 13 (I, J)). While the cleaning brush 143 is further offset in its

lateral position, the container body la is repeatedly lowered and raised

(refer to Fig. 13 (K, L)), with the rotation of the cleaning brush 143
controlled in reverse responsively to each of the lowering and raising
operations (refer to Fig. 14 (M, N)).

10 A finishing cleaning operation will then follow. Specifically, after
the completion of the rise of the container body la (refer to Fig. 14 (O)),
the inner-surface nozzle 141 is moved to the center and the cleaning brush
143 is laterally moved, so that both of the nozzle 141 and the brush 143 are
changed over with each other. During those switchover operations, the

15 cleaning brush 143 is rotated and the inner-surface nozzle 141 is engaged
in the spray, so that the edge of the opening 3 of the container body 1a is
cleaned in a finishing manner (refer to Fig. 14 (P)). As the container body
la is gradually lowered (refer to Fig. 14 (Q)), both of the inner-surface
nozzle 141 and the outer-surface nozzle 144 (refer to Fig. 5) are operated to

20 spray high-pressure pure water, so that the side portions of the inner and
outer surfaces of the container body la are cleaned in a finishing manner.
After having completed the lowering operation of the container body 1a,
both of the outer-surface nozzle 144 and the inner-surface nozzle 141 that
laterally moves are used for cleaning the bottoms of the inner and outer

25 surfaces of the container body la in a finishing manner (refer to Fig. 14
(R)). Then, both of the outer-surface nozzle 144 and the inner-surface

nozzle 141 are used to spray N, hot air to dry the bottoms of the inner and

25



& ()-jbHcKcLcMeNcccd~ @111, 110% & ()- 9:10% & ()- 310% & ()- 10 10 10<
109& ()-'fFl.&10% & ()-dzddd(eVe~edE~ @!!!Y 10% & ()- 10% & () -
110% & ()- '10% & ()- z#10% & ()- '10% & ()-

~eef XFffhdE~ @!!1$110% & ()-Y' #10% & ()- !'10% & ()- '10% & ()- !'10% & ()-
MLO% & ()- hhlhrhhi O dE~_@!!1Y6$10% & ()- 4! 10%&()- 2110% & () -
8OMLO% & ()-  3.' 10% & ()- YS, 10% & ()-Qiiiiii kk_=/1111  z#10%& ()- !

z iSZﬁ‘g&(‘%ﬁ%ﬁ Jitacdt INIGrebd o) die. KMl %%% P I8 '%%&éz gee
10 10 10 palyt fﬂ“é%*ﬁs pirtyeopr REPRAORI AT 6 \url udl Bl S panidnsiol s 1)

the inner and outer surfaces (refer to Fig. 15 (S)). After having dried up
the container body la sufficiently, the cleaning cover 139 is turned toward
5 its initial position, and then the container-body cleaning booth is opened

(refer to Fig. 15 (T)).

(Drying Container Body)
The container body la is gripped by the second carrying unit 129
10 that has returned from the container-body drying booth 75 (refer to Fig. 15
(T)). In this booth 75, the container-body base 135 is released from being
chucked, lifted up for delivery into the container-body drying booth 75, and
laid on the table 145 arranged in the booth 75. The second carrying unit
129 is then made to return. The cylindrical drying cover 147 is raised so
15 as to cover the sides of the container body la (refer to Fig. 6). The table
145 is then rotated, and N, hot air is sprayed toward the container body l1a
under rotation for drying it. When the drying operation is finished, the
table 145 is halted at a given rotating position and subjected to positioning,
before the drying cover 147 is lowered.
20

(Coupling between Container Body and Lid)

The container body la, which has been dried up, is gripped by the
third carrying unit 131 that has returned from the coupling booth 71, and
then delivered from the container-body drying booth 75 to the coupling

25 booth 71. In this booth 71, the container body la is rotated so as to keep
its opening 3 front, and then lowered down to a predetermined coupling

position, at which positioning is made based on kinematics coupling,
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5 operates to couple the container body 1a and the lid 5 to each other, and
ionizing air is sprayed toward those coupled members to remove electric

charges from the entire members.

(Carrying-out)

10 After the removal of electric charges, the opening/closing shutter 33
at the carrying-out opening 29 is opened to carry out the container 1 via the
carrying-out opening 29 with the aid of the carrying-out unit 31a. The
container 1 that has been carried out is laid on the unloader 31 located at

the carrying-out opening 29, and then the opening/closing shutter 33 is
15 closed.

[Operations and Advantages]
The foregoing embodiment is able to provide the following
operations and advantages.

20 It is enough for a worker to place a container 1 to be cleaned on the
loader 27 of the cleaning apparatus 21. The container 1 is then
automatically carried into the cleaning apparatus 21, separated into its
container body 1a and its lid 5, and subject to cleaning and drying thereof.
Both of the container body la and the lid 5 that have been cleaned and

25 dried are automatically re-coupled to each other, and carried out from the
cleaning apparatus 21 onto the unloader 31. Thus it is unnecessary that

the inside of the container 1 is exposed to lower-clean-level air existing
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5 cleaning apparatus 21 can be installed in either a highly cleaned room or a

lower-clean-level room and can be driven based on either worker’s manual
operations or automatic operations done by a robot.

The container body 1 and the lid 5, after the separation, are

individually delivered for the cleaning and drying processes carried out in

10  parallel with each other, thus speeding up the entire cleaning process.

Further, both of the first and second lid opening/closing units 79

and 99 can slidably be moved to carry the lid 5, thereby allowing the units

79 and 99 to be uses as the separation means, coupling means, and lid

carrying means. This eliminates the necessity of arranging additional lid

15 carrying means.

[Other Embodiments]
The foregoing embodiment has been described about the
configuration in which the separation booth 63 is used in common for the
20 lid’s outer-surface cleaning booth 61. Instead of this, there may be
provided another embodiment in which both booths 61 and 63 are formed
separately from each other.
Further, the foregoing embodiment has been described such that the
container-body carrying means is composed of the first, second and third
25 carrying units 127, 129 and 131. However, the container-body carrying
means may be realized by a single robot in other embodiments.

In the foregoing embodiment, the lid cleaning booth is made up of
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booths are not limited to four, but the lid cleaning booth can be formed by
5 one, two, three, or, five or more booths.

Moreover, the foregoing embodiment has been constructed such
that to blow N, hot air for drying is carried out after the cleaning performed
by the use of water. There can be provided another embodiment in which
the way of drying is replaced by a drying technique using a centrifugal

10 force.

In the foregoing embodiment, the cleaning has been carried out by
the use of pure water. Alternatively, it is possible to provide other
embodiments, where chemicals, such as volatile chlorofluorocarbon
alternative chemical, are used. In such a case, the process of drying can

15 be omitted from the cleaning processes.

Further, the foregoing embodiment has been configured to adopt
both of the carrying-in and carrying-out openings 25 and 29, but this is not
always a definitive list. For example, there may be provided another
embodiment in which a single carrying-in/carrying-out opening is formed

20 and the separation means is made to serve as the coupling means as well.

Although, in the case of the foregoing embodiment, the separated
container body 1a and lid 5 are subjected to cleaning processes at mutually
separate booths, but there is a further modification that the separated
container body 1a and lid 5 are cleaned at the same booth. In this case,

25 the carrying means can be simplified.
Furthermore, the foregoing embodiment has adopted the housing 23

whose inside is highly cleaned and that contains the foregoing various
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can be changed into various ways.

5 Industrial Applicability

As described above, the present invention permits the separation
means to separate the container into its container body and its lid. Both of
the container body and the lid are cleaned by the individual cleaning means,
and re-coupled to each other by the coupling means. Because the

10 separated container body and lid are not left as they are but always
re-coupled to each other after the cleaning of each member, the inside of
the container that has been cleaned will not degraded as to its the clean
level. In addition, there is no necessity to provide a system to purify a
worker, who is engaged in the coupling operation, by removing dusts from

15 the worker.

The dust-free objects to be contained and carried in and by the
container according to the present invention thereof are not confined to
semiconductor wafers. Various other objects, such as semiconductor
substrates (including liquid crystal substrates) and members used for

20 medical treatment, can be contained into the container.
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A cleaning apparatus to be contained in a high cleaniness housing for cleaning

an inside and outside of a container containing a dust-free object for carrying, the apparatus
comprising:
5 () separating means for separating the container into a container body and a lid;

(b) cleaning means for cleaning the separated container body and lid, wherein each

means is disposed in each cleaning hogth defined in the housging and separated from each
other ; and

(¢) coupling means for coupling again the cleaned container body and lid.
10 (d) transporting means for the container body and fhe lid to the each cleaning

booth and for returning the container body and the lid gﬂ' er cleaning,

2. The cleaning apparatus according to claim 1, wherein the housing is provided

with ing-in_opening through which the container is ied in the housing and a

15  camying-out opening through which the container is catried out from the houging, the

carrying-in and -out openings being formed on a of the housing,

3. The cleaning apparatus according to any of elaims 1 to 2, wherein the cleaning
means comprises either one means or a plurality of means selected from a group of means
20  of spraying gas, spraying a chen:;ical, spraying water, and rotating a brush, the plurality of

selected means being combined with each other.

4. The cleaning apparatus according to any of claims 1 fo 3, wherein the cleaning
means corprises means for spraying water or spraying chemical and the apparatus further
25  comprises dry means that perform drying the container body and the lid after the cleaning,

5. A cleaning apparatus for cleaning an inslde and outside of a container
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() a housing having a plurality of partitioned booths closable in a shiclded manner
which are kept in a higher clean level;
(b) a carrying-in opening throngh which the container is carried in the housing and
5 a carrying-out opening through which the container is carried out from the housing in a
opposite direction of the canrying-in direction, the carrying-in and camrying-out openings
being formed on a wall of the housing;
(c) opening and closing shutters arranged at the carrying-in and camrying-out
openings, respectively;

10 (d) a loader or an unloader for locating the container, the loader or the unloader
being disposed on an outside of both the carrying-in and carrying-out openings,
respectively;

(¢) outer-surface cleaning means, which is disposed in a separated booth located
on an inner side of the carrying-in opening, for cleaning an outer surface of the container

16 before being separated and separation means for separating the container into a container

body and a lid;

() container-body cleaning means disposed in a container-body cleaning booth
next to the separation hooth;

(g) container-body drying means disposed in a container-body drying booth next
20  to the container-body cleaning booth;

() coupling means for se-coupling both of the container body and the lid to each
other, the coupling means being disposed in a coupling booth next to the container-body
drying booth and directly leading to the catrying-out opening;

(i) container-body carrying means for carrying the container body from the

25 loadet, the separation booth, the coutainer-body cleaning booth, the container-body drying
booth, and to the coupling booth;

() lid cleaning means and lid drying means both disposed in a lid cleaning booth
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(%) lid catrying means for carrying the lid, together with the separation means
that is engaged in the separation, from the separation booth, the lid cleaning booth, and to

the coupling booth
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