, ;e3e7001$3| 846607T7us 5 August 2004 WASHI NG APPARATUS FOR CONTAI NER

CARRYI NG DUST- FREE OBJECT Field of the Art 5 The present invention rel ates
to an apparatus to wash the outside and inside of a container that contains
obj ects, such as substrates, which should be kept at a high cl eanSiAsigeist 2004
. during their carriage. Al though the follow ng explanation will be given on
condition that the objects are conposed of such sem conductor substrates as
silicon wafers and liquid |O crystal substrates, in particular,

sem conduct or wafers, those WASHING ARPARATYS |ists, do not nean to
limt the -scope of the present invention. The present invention wll

t herefore be appFO&ﬁ]@Nﬂ'aﬁMRdBMYIMDUSE"—EREE OBJE€dui red that they
be kept at a high clean | evel during the carriage. 15 Background Art

Sem conductor substrates, particularly, sem conductor wafers, wll be
contam nated if dusts, vaporized organi c substances, or others (hereafter
sinply rdfield efitheAat "dusts") adhere to those substrates. This

contami nation w |l have influence on the manufacture, such that in_ 20

parti ul ar, a yike presantdnventign, ralatesftonan-amgrasatusy s washntheuoubside ng
those substrates is_reduced. Accordingly, .carrying, sem conductor wafers

requi r es ankhingide ofur reantainggsheh epataing ohieels, sHCh a8 substratesy whighs neans
t hat sem ¢on tor wafers can pe categorized jnto one of the objects

( her ei nafsfv&u?aﬁwe{ceeaat@ b@acﬁm fﬂ“ﬁegé{‘-@ﬂ}% §Ir Farfagen A ﬂum»tﬁﬁs

shoul d 25, be kept high during. the carriage. In _general, sem conductor

waf er s arfé’?wgs §§BPWtWﬁ’atWiltheaI81¥@1 20n conlikgn, dhat ¢ba ebieaEs ABm

which is a roomgleaned at a higher [eyel (hereafter referred . as.a "hi'gh
ol ean 1 ocmmboRaH @3 als semigondagor \bsiratahpe aiicen ovetas and JiBRa pe
del i v%r ed in

room or ot.hers whase clean |evels are.lower, the wafers are
cont d0necTyRtal FIBHTATCS) dBnPaTUSIAT, SemISORGHCIOF aleEar HafISes Aigs MSted 1o

as a "container'.),@and the container..itself is carried. 'This delivery

enabl s SAURLiAEEEHS e a1t eindockimif Hie s5SnE PEIPCDIeSER! TVt o1 de
envi ron t that is lower in the clean |evel room (hereafter referred to as
2"} over -Eie BicHest dpv it Il HEnctorg e aniicdbiS B pAS e Bhat fote s g
their. cartiage. .10 |, gade avi.n n_apgqriun hat. .. osed is
arranged lgtls ge%{ﬁfh%%ﬁ%\{ &Egﬂapzi aﬂlagl}}g& ﬂsﬁﬂﬁ%ﬁhﬁéwﬁﬁﬁ%m | evel
room The |oader is used not only for carrying in sem conductor wafers from
the highly cleaned space in a container to a highly cl eaned room for

pr ocessi fe (hereafter referred to as "loading"). The | oader is
al so se??&ﬁfgﬁg ing out the sem conductor wafers fromthe highly

cl eaned roomt O%é}@f%@%%ﬁ ghﬁ@@ﬁ%sspﬁ&%@l@g&?ﬁeﬁﬁ&?ﬁ%ﬂ&bri\ﬂafgrg,e{wiﬂo

deliver the pro 0 anot Rer™s erea r referred o as

ol oedi har : . . .

carriod 1oe SonteinaRagif thfi, VARAREA Srafilo AIOHEICRS, YRGS (HRfedtfih s O ¢
i d Wi i tQ b t t | ,

Chat "he SHPLYS tefghisd 35 8 PUAPY Dilibee | 16 ARBLE L sBbGratad? | PRET - 07

As st and h t1ay : |

St ( SercaatfihefUi AR UENEC infRRcn POAP e AAMMOM A SURRD BUCANTT 2,

» Box/gigod eﬁﬁéﬁlqﬁ% ta?i?l& r'étgﬂ,obr 'aaﬁ?@e(' R on-dERlCtiVES B Rldrf fOWRrig thoseF6 2

“Front - Qpeni ng | ace Stand FIMS)," E63 "Box/ Opener to Tool Standard
(BOLTS) , "sytaerated afs' efeduebl! F eA&Sordidly? carrying semiconductor wafers

requires that the surroundings thereof be high in a clean level. This means

ool

that semiconductor wafers can be categorized into one of the objects
(hereinafter referred to as a dust-free object) of which clean levels should

256  be kept high during the carriage.

In general, semiconductor wafers are processed in what is called a
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f J 5 August 2004 standards"). Prior Art It is required that the foregoing
contai ner be cleaned at regular 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 cleani'ng the SoMasi@p04
.a worker first opens a door unit of a housing of the cleaning apparatus to
pl ace into the housing both of the contai ner body and the |id which have
been separated by the operator by 10 hand. The door unit is then cl osed and
a switch ¢leah ooag whichhischromstoleated at allighentpvebi(hersadtersefierned kon t he
housi ng of spraying water to wash both the container body and the lid. This
washi ng igs faol“hgkedclesn arslimt™ kit e pn ceontrast, dnt chyess pulyérey semiconductoie

contai ner body and lid. After conpleting the dry step, the operator again
opens up whaferdshouldbe detivieadd il & room boothers wheseccleanilevelsoyglowed, t he

lid, and then couples both of themw th each other by hand. However, if

such cl eathienwadieygsaaret venfaineddn a highly cleaned! airtight cootaiger (hereafter

| oner - cl ean-1evel room the second opening operation of the door unjt

carri éd oretfetrgdt tee asoak¥comalrer®yusnd cihwet aoniainer itself 29 carvigdul atI§ i n t he
| ower -cl ean-level roomto enter into the housing, This results in that the
out si de adeliveryi errables semiconductoy welsss 40 e eaited by waki of aH@Om @rar e

agai n contam nated. The contam nation wll Last unt | i)he contai neyf body is
‘coupl ed win routsidel envirgnmend. thag darlewep 1n theclearlevebropn (Bsmaister

whi ch has been cl eaned“once, is spoiled ip the clean |evel 25 ﬁg‘%{g. Even

if the forefgoeddocasaniloyvermpleantlovel roomea) with the Mafgrs uapel Som -
this cleaning entails the worker's entering into the roomfor 3 5 '
August 200dusts sluringtheir 6arage- coupl i ng of the container body and Iid. This
entering work shoul d cause, dusts adhering.on the rker.to be brought into
the rbm so thétil@a@rhﬁﬁm @ne@?éﬁlrteog?ﬂti ¢arp be &f(ﬁe is aprangednat &y 1t
is general that various seni conductor-progessi ng apparat uses are cated in
5 the hi giaovn&al% elvedbm Mehre Pé@gowggtaa i%f%Wg&ﬁggqﬂsifivé‘pfé’@@f or 1€

aut omati c, operati ons, of suc aratuses. This neans, that « here is;no0 space
left for 1Q@e%¥3k5§e¢ MAtheniodit AFeAnss 1 ﬁ@%??@l"c‘i%nw&f?rﬁ @maﬁ%&/

oL BB i i BBREFSA BRGNP
ooy Woabdes i iyl i e AR B
i G B S T D AL L
et cotb el e if b PR bR L R
gggﬁr a;ugg‘farf?;g’na%etﬁf’éﬁ&ij %ﬁggﬁélbp%aﬁ oot o%‘?)if‘{@)bper ations wll not

cl eani ng appar a?‘&i?f’%@]ﬁ% éﬂ%@%@ﬂ%}gg@m&ﬁgwﬁgﬂ%@g?ﬂéﬂgédﬂgg{é |hﬁ t he

hi ghl I . t t ririput i i
Cont an nafelTehdn Bk HISHESHRACHIP Arkinge, bt R T SRGIAR 0 i

of thgy oULSLfSp e Hit'a 11 s8%as'td%bE WALA Gt the apeRuré oFdhe 18ader, so that

the lid is taken off when semiconductor wafers are carried in or out.

As standards for such containers and loaders, proposed and

employed are SEMI (Semiconductor Equipment and Material International)

25 standard FE47.1 “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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present invention is 4 5 August 2004 configured as follows. A first
invention is a cleaning apparatus for cleaning an inside and outside of a
contai ner containing a dust-free object for carrying, the apparat §August2004
-conprising: 5 (a) separating nmeans for separating the container into a
container 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 cstandands?’).oody 1o and |id. The present invention pernits the

cl eaned container body and Iid to be automatically re-coupled to each
other. It is therefore unnecessary for a worker to nutually couple the

cl eaned container body and lid by hand, resulting in that the inside of the
cont ai nerPrishiAoh has been cl eaned already, 15 will not spoiled in clean

| evel . Accordingly, there is no need to prepare a purifying syste
dedi cated to pdl%ilfsi tequiced \ibak the uoregeingr containern Ciﬁal’@%nﬂérﬁ%ﬂ s

(e.g., dusts) froma worker who woul d be engaged in the coup)ing work. 20 A
second i rinéeiviabs; becanseitdsiingviipbler that dugte agdhgrese tchpthafglﬁ g],sl&,@nd
separating, cleaning, and coupling neans js di sposed within ﬁéﬁl ean room

kept at aowutsifeofctheycontaier duing ruseentln £a8eR 1% COBYEREONRL LICUNRRAt ed

and cl eaned contaj ner body.and ligd to be re-coup] ed.autonmaticglly tg each
Ot her | n SOPATGRISISAIe D8 GATINE (D ABIAINRE A0Sk o BRG0Pt st ng

both of thg container, body and the lid to g |ower-clean-l.evel air...ln
addi tion,© ahpusiig 0f thacleaning aRPaERES 1P RlacR LU %WSlﬂgﬁ?%g of %5t ker
enter t hecgﬂtg%{]err 8&?{ ta(l)ld5 the lid which have been separated by the operator by

10 hand. The door unmit 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

3



5 August 2004 performthe coupling operation. Athird inventionis a

cl eani ng apparatus wherein each of the separating, cleaning, and coupling
nmeans i s disposed within a housing 5 equi pped with an openabl e and cl osabl e
carrying-out/in opening for carrying out or in the container and Rejgust 2804
. higher clean | evel. The present invention enables the separated and cl eaned
container body and Iid to be re-coupled automatically to each other in a
highly cleaned air within the housing. Hence even if this cleaning

appar at usthesseparatias etid couplinyf-theeconthimes bodyoenddid.h dthis leatexng ai ner
body and the I'id will not be exposed to the air in the | ower-clean-|evel
room |t werk shioeldreausy adubts ddhetirigheni tiei skeorker ttbebe dnoaigherintovtheh has

been cl eaned already, w Il not be degraded concerning its clean level. 15 A
fourth i noom) so that tlee béghlydclsiahbd arooine dtsetf vallpbe atortantinatedondtiises t he
cl eani ng neans having contai ner-body cleaning neans and lid cleaning neans
di sposed generahtiedty various ssoficonductorvprecessing capparatuses arehkocakediinng
means is installed in individual cleaning booths partitioned within the
housi sy, thechighty gleagedwaom with lessnyasig in herapg@esegirspaed fovautomaticbody or
the separated |lid to each of the cleaning booths as well as fromeach of

t he cl eandperations of suicheapparatusesaniThis meansthed dherd fs/natspage dakdori ¢

possi bl e that both of the container body and the |id are cleaned in

par al | el ; theowonker imthe roome evenaifithg wotkert wentsc th manusihe operaterthet er . 25
- Afifth invention is a cleaning apparatus wherein the cl eani ng nmeans uses
ei t her ompparatusessr a plurality of neans selected froma group 6 5

August 2004 of _neans_ of sprayi ng gas, .sprayj.ng.a chem cal,. spraying water,

and rotating a%hgsﬁbeﬁmpnarampar@t%ﬂsmt@heganﬁéaﬁggb& eleaBBABPABY wi t h

each other., A sixth invention is a cl eﬁni ng apparatus i n_which the cleaning

5 meds ¥ lédhsﬁ%’émedxem tooeonpex ihe cantaier WHE 2 HObRbSMch: 85 ayr t her

- conprising dry means that performa drying.actign after, the cleaning. A
sevent h i eVt (tEansporting) Bﬁ?ﬁtsrg g‘]b[é%rl'&ﬂuhr%do orcﬁé%rﬁlﬁ@‘% ARBARUS '

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
| apparatus, 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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and outside of a container containing a dust-free object for carrying, the

10 apparatus conprising: (a) a housing having a plurality of partitioned
boot hs closable in a shiel ded manner which are kept in a higher clean

l evel ; (b) a carrying-in opening through which the container is c&Audesti2R04
- the housing and a carrying-out opening through which the container is 15
carried out fromthe housing, the carrying-in and carryi ng-out openi ngs
bei ng forned through a wall of the housing; (c) opening and cl osing

shutters configged @ follewsarryi ng-in and carrying-out openings

respectively; (d) |loaders or unloaders for |ocating the container, the

| oaders or 20 uAl hesldnvehttongsdi sleannt apparatusifer deaning enhirtside and

carrying-in and carrying-out openings, respectively; (e) outer-surface
cl eani ng omside ofhiac lcontaides peoEdiriing aas dpsi-fieeoobjentt fort aaaryddgprthen i nner
side of the carrying-in opening, for cleaning an outer surface of the
cont ai ner ajypdratus Gmnpoissegar at ed and 25 separation nmeans for separating the
container into a _container body and a lid; (fgl)hscont ai ner - body cl eani ng
means Ti sposed (a) aseparatingancamsifor7separatingdghetcaanginer|intmiancomtaingr next
to the separation booth; (g) container-body drying neans disposed in a
cont ai ner bodyigndra/lidyg booth next to the contai ner-body cleaning booth; (h)
coupling neans for re-coupling both of the container body and 5 the lid to
each ot her, the(tjoupleaningrvaeanspiarmejeaningothedseparatedocontainembedy andxt t o
t he contajner-body drying booth and directly | eading to the carrying-out
openi ng; d;alé@nt ai ner-body carrying neans for carrying the container body
fromthe | oader, the separation booth, {he container-body cleaning booth,
10 the cont ai nel@boggupling mcansofar, caiipling agaia theugleaned isentainer bpdyi d
cl eanj ng rreg?s and lid drying neans both disposed inalid
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 éilready, :
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

5



cl eani ng booth next to the separation booth; and (k) lid carrying neans for
carrying the lid, together with the separation neans that is engaged in the
separation, fromthe separation 15 booth, the lid cleaning booth, and to
the coupling booth. Brief Description of the Drawings In the accoffugystgoo4
.drawings: Fig. 1 is an entire perspective view of a container cleaning 20
appar atus 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 bperformdbeconplingsipexaiion. appar atus shown in Fig. |; 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;
8 5 August 2004 Fig. 4(A) is the plan view of the container cleaning
appar at us showAi third ginventipng is 4/ ®leaningheppargius swhereinewach efighe
cont ai ner -cl eani ng apparatus shown in Fig. 1; 5 Fig. 5 is.,a haorizantal
cross sectapshaling keaping.aandr conpling ngeanp dsadispospd wyithinma ghousingj 9. 6
is aleft Iangitudinal cross section of the contajner c) eaning, apparatus
shown 5 n ¢qujpped wmith ani epenablghandosdpsable neprrymgoutidnt PPANHIES t
contai ner cleaning 10, apparatus sho in Fig.. 1; Fig. 8(A& is a plan view
showi ng OFEFRIEENAL QFLM) %ﬂt@wema\ggmmm@ rpimwﬁ ed with the
container is clfgged; Fig 8(B) is thrie font vi ew%&f@tgue cont ai ner, shown in
Fig. 8(A); Fig.Thepresent mventigpesnahlendhe separaiediang sleangd entainer | g
separat Edb& yfarncé{’nl%c{1 etocggtrael-ggﬂﬁled automatically to each other in a highly
cleaned air within the housing. Hence 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—bédy cleaning means an_d
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 cleaning.

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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illustrates operations for cleaning the inner surfaces of the lid; Fig. 12
illustrates cleaning steps (A to (F) carried out in this order 20 within a
cont ai ner - body cl eani ng booth shown at the left of the cleani ng appuctsti2004
.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 order, 25

whi ch ar eofhwans addiprayimg gys, tsprayiagst ehemscalysprayifg watel; ambrbthiing 15
il lustrates cleaning steps (S) and (T) carried out in this order, which are

shown adda brushgithg plurality oftsepected amearsbding. combined withaeaphsoth2f04 Det ai | s

of the Invention Referring to Figs. 1 to 15, an exanple of a best node of
enbodi ments of the present invention will now be described. It should be 5
mentioned that the fol] ow ng enbodi nent does not nean to limt the scope of
the present invAnsixdh, invention is apokshning apparatus ykiwhich phe sbeatingt he art
to adopt other various configurations within the principle of the present

i nventi onmegas dsnsoapasedont menns)forprayiog: wates; anddheappacatisafurthero t he
principle of the present invention is configured such that the container is
separ at edCQmPBISIE dry means thetiperioamaa dryngmctiamaftesthecleaning.i guration is
hel d, the shape and other factors of the container are not limted to
particular ones. In the present enbodi nent, the container is exenplified as
to a type called "FOUR,.". 15 which wi|l be described, bagsed on Fig. 2. A
container 1 is &we@m laye@%msmqeie@nmgméataﬁ forcleauing @R lnside

container 1.is f.ornmed an opening 3 that cap be. opened apd closed by a |lid
5. Menber@g &%ﬂ%@dofl@ a@n@g&mg@n@a@n&%ﬁ%ﬁ opestntQer Ry G ihene

contajner 1 fOﬁJthe u.r%)gge of containing a plurality of sem conductor 20
waf erkd 7, SRRATEHISCUMPRISING: qust-free objects. The teeth 9 are in charge of

R TR L, TR MR R R
1A 5, thgle) A P AnTE WiSH 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;

(¢) 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

25 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.hol es 11 on which an opener nmechanism of 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 nmechanisns arranged within thelid 5 are driven.

| O 5 August 20045 This driving operation causes four |ocking cl &uglist 2004
.which are protruded fromw ndows 13 of sides of the lid 5 at four

| ocations, to pull back, thereby being unl ocked from engagi ng nenbers 17
arranged at particul ar positions of edges of the opening 3; thereby being
rel eased ¢leaninghboetignextterthe separatiarhbobtty 5 can finally be separated from
t he opening 3 of the container 1. Mechanisns simlar in construction to the
opener mechani s{@)ar eontainertbody dijdngerheanssdispoaed oim @egontandr-bodyl i ng
means | ater described. Such sim|ar nmechanisns also allowthe lid 5 to be
coupl ed a@cyingdanthaexbibethe contaiesr-body cleaning doidthy cl aws 15, engagi ng
menbers 17, and | ocking nmechanisns of the container 1 are used w thout any
changes gi ven t@)t hepupling seeans farre-canpling bppeof the tantainér body andt ai ner
is provided g gripper 19 to be gripped during the delivery carried out by a
robot %r ddsto machnetherpthe devpling steansebeing sisposed i @ conphingt hr ee
pi n grooves {not shown), which are necessary for kinematics coupling used
for positP gexbto the gontainer-bady divingdranth and: disestlyr leading doetheor med
to extend fromthe center of the bottomin radial directions. Three pins
(not shovfAITYHZ-OBhERGRING; t h t hese pin grooves are di sposed in the | oader
and unl oader. (Qutside of eani ng Apparatus) As shown in Figs. |, 3 and 4,
a cl eani ng app tlf@r@@m%%lﬁi eEyIngmaaps 1aR canying the kontangpdediousi ng
23. In a fLeft part of a front of the usi ng 23, a c¢arrying-jn opening 25
and a | oai@Mm iﬁealpgg%ﬁ,stbgss&g)a{@;;or& n§§ ﬁOFF?én‘é%EPQVr@pmlﬂtg) petly| eaned,

b i T L
openi ngs 25 anog’k;lf% CWP%&HE%& ?’P‘yﬁs‘i @'aaﬂgdam%gpﬂbaiqnﬁ'spagms%hd| n

(hot - shovilpaRtsbbaatibneRiiar e SeoRRHQI bBHRIAKY 1o posi t1oning to the ©
Formed on (e 00: ofitoFARANE ofiedinclot: Saesyie e B, Codrthét: Vil fhec
pos! 1 onc HEORSBLALRSE | SuAGBIE) SAL rSSIAL RN O B,
Che. () oaiegtihy fife B Aeafib e Und tp'the TALMBEROB! | he housi ng 25, &

control panel 35 is placed for use of controlling the cleaning apparatus
21. A display lanp 37 is provided on the front thereof in order to show the

operati O;@fite??’ésc gtf&?ofhfé"ﬁa@af par at us 21. Though the top of the
, o

housi ng ere are provide n-fan intaking ports 39 to take the air

into the inside i has been taken in is obliged t

an air 1 ver C BRCARARIORIANE draifls T0 (Thg 23 At a hi gher clean |evel
bl e/ cl 1 R i f

Cpenabl e/ ¢ Osa%%.pQ“QESaﬁ efifift é?e;ﬁb?gt‘;i‘ﬁé apase af §p88hfdtlﬁée¥r gﬁﬁﬁi‘nﬁns 0

sides and the of "the housi n mal nt enance Or o

specidy e%@%ﬁﬁ%cﬁ@%ﬁ%@lbﬁéren%o&iﬁgerﬁ%isﬂlﬁan%@eﬁtr i@v@hﬁ‘éhdeo' an 20

exhaust ali austing t air taken in by way of the clean-fan

bllowi ng ports 3@ por g wat pers ive ? vv_élfongtaorémme? O;itsg;;igi for

cl eaning; drain port 49 1n change of draining the water use

cl eani ng; spmpatedl uphitheisnclena by tifé RoRtainer elesfiil d;{aframscéﬁ@wm%rreans;
NZ supply port 53 for supplying gas used Iin a dryi process 25 ich

foll ows t .ql;eani ng process; apparatus drain duct 55 for exhausting the
N2; and driving-air supply port 57 for driving sone units such as a

later-descri bedrgar3gAydsUthel frolt view of the container cleaning apparatus
256 shownin Fig. [;
Fig. 3(B) is the rear view of the container cleaning apparatus shown

in Fig. 1;



5 August 200 (Inside of C eaning Apparatus) (Qutline) Referring to Figs. 5,
6 and 7, an inside of the cleaning apparatus 21 5 will now be outlined. The
cl eani ng apparatus 21 has a ceiling, and at specified positions of the
ceiling, there are provided clean fans 59 for blow ng a highly cl &amnisti2004
. downward so that the inside of the housing 23 is kept at a higher clean

| evel . The inside space of the housing 23 is partitioned into a plurality -
of 10 booths used for cleaning steps, respectively. Practically, as shown
in Fig. 5 a seBig.at{Ap iBothie) pian UgRey idf tedmBuhthitieracldaflisty CAfbRratiisr f ace
cl eaning booth 61 is provided on the inside of the carrying-in opening 25.
On the Iowmwgiiﬁef“igt 1;but next to, the separation booth 63 is provided a
lid s side cleaning booth 65 (refer to Fig. 6). On the central side of,. but
next to, the 15Fig 4@ )sistkhectightiide Vieot bf Ghe icontainer dtearfing apparbngi de

cl eaning booth 67. On the frontward | eft side of, but next to, the lid's

i nsi de cl showngnld®igt ;67 is provided a lid' s inner-surface cleaning booth
69 (refer to Fig. 7). Furthernore, on the upper side, but next to, the

lid s &nner-surFaggeSclieami horibowtah €®ss sseution defl thec oontdingr beleatingl. 20
Still, as shown in Fig. 5, a container-body cleaning booth 73 is provided
on the reappataties siowhih Figxi;to, the separation booth 63. On the right
side (when directly viewing the front of the housing) of; but next to, the
cont ai ner - body Figafhiing ledbilongitudinapcovssdsettion ofitthe rcontaimy cegmimg boot h
75. Further, on the front_side (when directly viewing the front of 25 the
housi ng) appatatas sleewntio Fighé; cont ai ner - body dryi ng booth 75, the foregoing
coupling booth 71 is |ocated. Each of the foregoing booths will now be
detailed. rs Bigujise riglialongifvelinali enosgsection ddthencantainer clsaning s
Quter-surface Cleaning Booth) In the booth 61 (63), there are provided a
lid sl®ut épP%ﬁ@WSa&hOWndnd‘:‘algi by unit 77 used for cleaning an outer surface
of the lid 5 and,a first, |id opening/closing unit 79 serving as separation
means. O theseFigi 86A)t15eal plans vaewe shewing cepemtignsnduting wirchr treer to
Figs. 5 and 8), is coupled with_an arm 79 slidable along a slide rail
arranged ABESL %9%@1F(¥09HP1%M@@£0m&Mﬂ$§ agedy central position on the

front side 10 within _the houysing 23. The outer syrface qf t id 5 of the
container 5 is FSRAE) lﬁﬁﬁ@%ent wieyy of the centainer g’!@%lm%@hg?éb?n 79
supports a dry | on.Qrush 85 rotgtable ip responsg to rofation drjve
foree transm &1 B9 st Hiss pcaations Soprleaniaga sle of hei il sepasatest (shas
aids direction, the length of which is nade to equal to a

has a rotatio
| ongi {2di ?Fé%mlr‘héﬁ&Pﬂt%ﬂe% the lid 5 (refer to Fig. 8(B)). The dry nylon
are.,an alr

brush 85 is covgre a, brush cover 87, to which attache ;i

nozzle 89, fro e&?lc(ﬁﬁmﬁtra&ﬁmﬁ@tms f%ém&&,ﬁeaﬂ%@m heids duct 91,
On the other hapd efirst lid openingl/closi.n nit 79 (refer tp.Fig. 5),
ahi chsorves act bl dithitiites areraions 1 C1EARE B innkr, S obme &5 )
Thi s railr 3 1S bridged in the |ateral direction over the three booths,
i.e., the"Separation booth 63, the lid s inside cleaning booth 67 next to

ép :E ELQELSEE ﬁ_S>e ?%Eféiﬁ&?%%%!q‘fﬁﬂfiﬁééﬁ%@/ g@?‘&%ﬁ&z'ﬁ%ﬁgﬁéﬁﬁaﬁ“ﬁgéﬁﬁf o
e A i L 0 O Bt
e o e b s i o Lo
orgt il ToFE R et b BRSNS ol
: 828: Eﬂg: %}?cgﬁistg‘gﬂ?uﬁl ‘_{&E‘ap%iﬁ{t;| s s%d%}g? et up\/\éa;ﬂé:i.%ahd downvxgrg i nI itge
1(:)Egnia_ng/ gl osi ng u%'i { sﬂ'}g tgfn% S’g% ar eéc?(t) |g‘lﬁ<§8 (Fg s-uﬁpog(?ﬁﬁ'ﬁé?fl §0(§?\;/]\,i gg
(1ot ob 1o EHER HSREWE ad bDRRLy 300 A, MR RInRie 130aRd [0 "Thi s 1o s

side cleaning uymgt 150} ushraf Y ORERMPLepdTS) and (T) carried out in this order,

which are shown additionally to the steps shown in Fig. 14.
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shown in Fig. 9, three units 10l1a, 101b and 101c, which are disposed to
forman L-shaped spatial arrangenent as a whole. Each of the units 10la to
101c 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 BrAHgvstg004
-cover 105, and an exhaust duct 109 exhausting air frominside the brush
cover 105. The units 10l1a, 101b and 101c are disposed, in the |ateral
direction, at intervals equal to the lateral size of the lid 5 and, in the
| ongi tudi nal direction, at intervals equal to the |ongitudinal size of the
lid 5. 20_(Lid' s Inside Cleaning Booth) Wthin the booth 67 (refer to Fig.
5), a |idDstaiksefitheclnvention bl ock 111 is di sposed. As shown in Fig. 10,
this lid s inside cleaning _block 111 is equipped with air nozzles 113 and
exhaust i ng ductBefersingrite” &iigs.ndz Aoesl 5, 18naezamplengéd as beshamodei 1of t he

bl ock 111 Ioaded with_ the Iid 5, 25 the ionizing air is blown fromthe

wi ndows 1&mbodimentiiof thenprasenh mvantiasc Wil raw desdaseribred:. heltishoudd bee

al l owed to proceed,or pull back. The exhausting ducts 115 are_arranged,
with the me@&wnfalthabmﬁeﬁ)l\lwmg pmbodinent does totAngar to oot the ssopet t he
ionizing ajr, fromthe renpi ning W ndows, 13, In order to sustain the | oaded
lid 5 by ?fﬂah%@sgﬂt m@mmm% 1E Iapesst itpig Skllg%d PsBsQst 11 thepatdgui r ed
for nmutual ,repl acenent. between the first, and second |id openi ng/cl osing
units 79 adRPtogther, yagiows ﬁeﬁ%@aﬁolﬁﬂﬁﬁm f%ﬁn@@n&mlﬁhé |ﬂw Presitde

cl eani ng bock .111. Because the engagi ng nenbers 117 are identical in
const r uct IR he engagi ng nenbers 17 formed on the opening 3 of the lid
5, the | ocking aws_are | e .t 0o engage with the engagi ng nenbers 117 10
(Lid's Inner-s p% %%Q%HSMBSB)( h) This lid's inner-surface cleaning

E‘i’%ﬂh 6§eéL?Le{ﬁL%95&8§PF Lcl‘sﬁﬁé@dﬁieozhﬁlgi‘ p ﬁ”afﬁcﬁ%?éﬂ&%ﬁ%ﬁ%‘n cani ng
125. As.. in-Fig, 11 121 |

153: mvabwgeaténgx*%ﬁ@rﬁg%g sgwileiﬂil %ﬁﬁta?ﬁérzﬁwre h até%ﬁﬁmﬁef“ o
nmechani s i i r kni 1231 at.t ache e,arm1ll nd is
responsi Eﬁ)é&?(?flﬁefé@rl Sr@ﬁg&s %@c&%ﬁ%u&té ith etfﬁtfbﬁ SP?Qei Sttabl e to
%"Yﬁoggﬁ:ﬁﬂg{@aﬁﬁfé gﬁ@é{éﬁ%ﬁ afl pohJpliddo pRGRTRISHLY, B bR
Cont ai ner oSS ek the coiafel RPektnolitied 85" &, AT HNE iRl SER eane)

15 which will be described based on Fig. 2.

A container 1 is provided as shown therein, where at the front of the

container 1 is formed an opening 3 that can be opened and closed by a lid 5.
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.

10



(refer to Fig. 5), a second carrying unit 129 (refer to Fig. 7), and a
third carrying unit 131 (refer to Fig. 5). The first carrying unit 127
carries 25 linearly the container body la fromthe separation booth 63 to

t he cont ai ner-body cl eaning booth 73. The second carrying unit 125 Auguish2004
. charge of linearly carrying the container body 1 a fromthe contai ner-body
16 5 August 2004 cl eaning booth 73 to' the container-body drying booth 75.
Further, the third carrying unit 131 is configured-to |linearly carry the
cont ai ner Thisagriving pperatidre cavsasafowsr lacking ¢lawsd S oshicly sre pretradedupl i ng
booth 71. O these, each of the first and third carrying unit 127 and 131

i s provi deamyiwinddves 13t afi sidesrof 183 lid 5 at dourtlesationsataepulbdogeki a so
as to orient its opening 3 downward or full-face as getting back to the

ori gi nal therehyibeing oohecked:fromo engagngimembers hy amangedh@dipasticulsay

cl eaning booth 73 (refer tQ Figs. 5 and 6) is 10 equipped with a

cont ai nerPesBtignp ek adgsst of dhecrpening: nt tiereby ering) sclggsed clropeithag
thereof is oriented downward.  The contai ner-body base, 135 is proyvided with
a chudk CRNGagemen. a "Ehlé‘-‘earthﬁghdrél @ang‘d»@dlgfdﬁatsepﬁ%at@ drem e ppenigsd. The
cleaning hole is formed so as to be identical in construction to the
openi ng of theccomiamsr der body la. At the edge of the clearing hole 15 are
provi ded edge-de igéted cl eani ng nozzl es (not SEPMH for cleaning the edge

around the ope gNiNg |SENESH R GRISIBEEN 50 thg PRENSTaMEFhanisa | &¢at or
apparatus 137 for el evat.ing the contai ner.-body base 135 is.pl aced ip the
e adapted dpnotRATation dmegs A1 CRUBLBE, aewBe. 1ok, desdibade. Suech

provi ded a cl eani ng cover 139 .and r.ot atji an nmechanj sm,139a th of 20
P e o Bl meP RIS alpfaly Brdfd 3roope Spunhal 20 seisethyidber | ng
t he nt al. ner bady, | hy ough a,rotation of the cover 139. Bel ow,t.he

ont e rtheckey didies b ot Hrg ol Sy Pl nimBe 1 a0 J0HiBE 41 ¢ o
conductin ter with,high-pressure wataer d cl eaning br.ush .l that is
ot ar ol ohefBiispt bR bk B0nfings i o AReRwRBOuT alk s FN s dBatTS e
noved |l aterally by neans of a noving nmechanism 142 (refer to Fig. 5).
Though no‘fom%lﬁﬁ ot her nozzle to spray high-pressure pure water is

s teched 0 NSO e Bible o Bhehfiner T MBI PB4 Pl
9, ,2) P ITRRD Baplel, ChenRl B M L AR R B g,
comets eChofofGt il ohiiAEt L AOISBRRLELelh Lol ior AR WAL 17,
ngt ﬁi e é@%&%ﬁ%@é%@ﬂ%ﬁfﬁ@@g%ﬂinﬁ%ﬁ fH SodifiBhid'For QBQ&e&iiﬁ'Qgi ng
and unloading. The pin grooves are formed to extend from the center of
the bottom in radial directions. Three 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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tabl e 145 on which the container body la is secured with its front dowmn. 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 NZ
hot air is arranged at each of the table 145 and at a particul ar Ed@@@ﬁ63004
- above the table. (Coupling booth) The coupling booth 71 (refer to Figs. 5
and 7) is equipped with 20 coupling neans for coupling the lid 5 and the
contai ner body la to each other, which is conposed of the foregoing second
lid openi aly? Schuing-owiapeyangs\2ohand 29 & previded with am glesgingshown
nozzle to spray_jionjzing,air in order to renove electric charges fromthe
entire cofilifere}3. Flmadditian, eachrefithesdoagder 274and unloadersdlimpravidadi ng
pure water .and, 25 a ,pu 151 for converting pure water .to highly pressured
wat er . [dfféti”‘latﬂlfﬁ%]Pl(l@J n9th showpyr aespams)bles for skinegatic oomuphing Hewn i n
Fig. 5 the.,container 1 is carried ipto _the housing_ 23 of the c]eaning
appar at usPsitigping, Jo she; ¢pntamery I nglihe tyesi pgseanvbenengaged avith thee

| oader_ 27, At {he separation booth 53 al so sgﬁﬁing as,the_lid.s

out er -SurgeePHl EZAPKeS dosmeds on althg ceonfpingre 1} | dOnce dhel eaned,
of the lid.5 fromthe_container body

a. The SCRUARISEAL 1145 BEPR ROBUoRGEH (he, GPAL RGN i asTRLGAIY (GrTRg | | o s
boot h- 67 RSO PauSnErvidh the S aFcnFARy R Ngo2 (A dREALES Fi g
Ehi i od ol 2oMP B i psdety 27 Rt AR Rep U By 11 TeBhlser a1 om
e of MRt B e BRlSadstall ner body 1 ais rotated so that the opening
body 15 1 s subj Bcd CPBreGppeafhe ol f £ habRisie 8305 eatsed nanh 3536 | ed.
ST hR Rl Lo e SR TRAT D B 2. 08 el MBS
cont o 1 P98 e o By B BRSPS RO A0 g
housing 2 e0fIcbfithg ppRtdils P2 #hifigh lthe 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 N; and driving-air supply port 57 for driving some units such as a

later-described carrying unit.

12



e

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 | oader 27 (refer to Figs. 5 and 6) arranged on the frontal
| eft portion of the housing of the cleaning apparatus 21. During BHugbati2004
. of this placenent, the three pin grooves fornmed on 19 J 5 August 2004 5
the bottom of the container 1 are engaged with the three pins of the |oader
27, and the container 1 is,positioned. The opening/closing shutter 33 at
the carrying-in opening 25 facing the | oader 27 is opened,' and the
container 1 is deljvered by the carryipng-in unit 27a into the separation
booth 63 al so d@nsidegpfcleaning Ap @%lsér-surface cl eani ng booth 61. After
the carrying-in unit 27a has returned to its initial position, the
opening/closindxg r 33is closed. (Cleaning of Lid s Quter Surface) to

15 20 Inthe ligd's auter-surfgce cl eani ng hoot 1 (refer to Figs. and
6); the outer sﬁe cxBBEdo Figs. by 6 & 2, o a8 o JlPaninm AORATANNS Phc e
cleanig19 uﬂt 77 Whiﬁ{.} i,s in charge of this cleaning, waits at the frontal
cent er® wi Wikl ov, beraatt ﬁé' 23 when the cleaning is not carried out. Wen the

curer S Sfhe Rt AR ot el SR o ERR . o

o ot o eSS4 BBl Tent B oy AR EHALE el

cont Zﬁg, ““E%éiqtvm;%i‘# ggﬁf{ HE %ﬁg@ Pgmq%fag?ﬁ&‘ééﬁeeﬁ&@yﬁémﬁ %8 ush

85, ap ;[ eny ex austed, t hr oug e insig t -%us icover187..

Tk kg ek ki

| functtoni ]ﬁg ti@ lgsgga Oé't? § ﬂg %’i rsegge ttl%%&? I Jgﬁﬁc%&’l%f gﬁoﬁlﬁl ﬁ‘h_glg' o ]
51 (1 of erox & Sepautis” bG5S s v fof aTLS b EEeE EANAE 7o' S

S'do of LpORUeL PBrVRIERH IR TheiR YL iR caltyindriT oeHitRE 235" O BRTCuS: v

SuSL ! neCihie ik G, R4S chd el BAGY] B, pro¥idlga f Y gmoot

th L, ' [ ' ' ' t he t
0 the 1t reen il pRbihy 8oy 0 TR, B i thpContFAISEHE O, bty meR G 10 2
of the t fa, rerer to Fig. b) Tocdted along

0 o s RO SRR C il Lo O Brovel £ IR 8 615 PRANTNe VAT 1 ace

a 10 reve 1 g)fe'—ﬁﬁﬂﬁl?ﬁrd‘ﬁf? SRIY oMMl nelt 160012 ﬁéfstii‘xﬁidé)?ﬁtahﬂ% Bowtst7on

brushes 1 each unit cone iA contact to a side surface the lid 5,

oni 2ing & profiReH ST BiRrtdR eledth HOUITBPrbrdto ko 197 Fpd then

expelled fromthe inside of the brush cover~105. The downward travel of the

lid 5 al | pygthbalore) of 'fife UpPbE s butlvlexs téletheUid RGanect RarfRe dleaking

cl eaned.
booth 69 is provided a coupling booth 71.

20 Still, as shown in Fig. 5, a container-body cleaning booth 73 is
provided on the rear side of, but next to, the separation booth 63. On the
right side (when directly viewing the front of the housing) of, but next to,
the container-body cleaning booth 73 is provided a container-body drying
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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15.The leftward travel of the lid 5, which follows the downward travel,
makes it possible to clean both of the upper and | ower side surfaces of the
lid 5. (Ceaning of Inside of Lid) The first |lid opening/closing unit 79,
which has still sustained the 20 |id 5, forcibly fits the lid 5 i StAHaus 2004
.lid"s inside cleaning hock 111 disposed in the lid' s inside cleaning booth
67 (refer to Fig. 5) located at the center within the housing. After this
fitting, as shown in Fig. 10, the air nozzles 113 are used to bl ow 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 bl own
into the bl ock (Separatioh@oathnesedein commidit asiflidishOuterRsurdican Cleartng- 115
fromthe remaining wi ndows 13. 21 t 5 August 2004 (Sw tching between
First andBsetiond Li d Opening/ Closing Units) After conpletion of the

cl eaning by neans of the ionizing air, the 5 10 15 20 25 openi ng/ cl osi ng
units are sw t clredhevbooth oil t (63); fthese dred popreidedgac lidks noutenisuriz@et o t he
second opening/closing unit 99 (refer to Fig. 5). Specifically, the lid 5
that Has elgsniigmenitand usedpfor deaming an iouter surface ofshedsd deand eafirsty bl ock
111 (refer to Fig. 10) by the first Iid opening/closing unit 79 is caused
to a secolid opening/ichesingunit V9 sepving dsmepatation meansi ock 111. This | oadi ng
is carried out such that keys of a mechanismsimlar to_an opener_nechani sm
equi pped with tQ& thea?esumtsd%@d&’sngrt@r-aurfﬁge gleaning uait77 (eefer ¢a Figs.o t he
key holes_ | lof the lid 5 (refer to Fi&/l. ‘53 and rotated therein. This wll
cause t heS| @rki®)gisneenpleds with enapamad79, slidable rdong a slide il arranged
resulting, in that. the Jocking claws 15 protrude into the four_w ndows 13.

e ot potrl o 115 and the exhouel 1m0 ShgLs 115} ot the L8 3 pe de
ool i v v o oo e o of o Ermid 8 v
e TR Tl oo B nc T b e
1 113 B RSTPRAME st ottt vtitd e
T ekt el o g e e 8 BNGECeE g
B phacanns W tbp A G ol g
SRR Gl o L oot ol
i kA, QO U SR
iyl TR S
H}g Isn|nﬁ[1 S{Jrface g}e ?tllule rh%# ’g} I ssreqﬁ)&’.r gjglgorl ﬁéhﬁ d'.y?imne kelﬁg’l inst he
ol caned ot AR SEryes BRI eaith indehd, 1 lraigSd Wil hBHARDudRN 0%, | S
Body)n ThE £l 98 ¥1ifqd fh thd Bitchil YiRsidn ob SOMENREEE B i e, T
been sepagglfdtibhBBdth%s3, tHeTid’s iM4idBRAC N BiSoth 6 B hekPtd M Bight'sidel 27

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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The container body la is lifted and turned so as to face its opening 3
downward (refer to Fig. 6). (C eaning of Container body) 20 Wth the turned
attitude of the container body |a naintained, the container body 1 a is

carried into the container-body cleaning booth 73 (réfer to Figs. S5Auawst@po4

.(refer to Fig. 12 (A)). And the container body | ais laid on the

cont ai ner-body base |35 that has been raised up by the el evator apparatus
137, with the front of the container body |a dowward, and is 25 chucked
(refer toaddition]8eddid longicudinahraily 97cdre securdd oneargghtgiortion ef this

cont ai ner-body base 135 is nade to coincide, in position, with the opening
of the colriortal paidy93,cand aesddonst lideoperiing/closinglaaitreQ is sscured br 23 5
August 2004 separation booth 63, and the container-body base 135 is | owered
(Fig. 12(te) sedtred cloemitudinabrails 199 sach uthatditt es cslwdablehapsardaandr body
l'a, so that the container-body cleaning booth 73 is closed (Fiﬁg. 12 (D).
First of ddwnward indhedongitudi) diredtiornc| ebreadendially, both ofdheffirst and

hi gh-pressure water. Both of the inner-surface nozzle 141 and the

~out er Ssur $exondrod ppening/clositig units 79 gnd 99 arecanfigureditol suppert thelidz | es

spray high-pressure pure water, thereby the inner and outer surfaces of the
bot t om of 5 with theaid eEvaewan pads. bei ng cl eaned (Fig. 12 (E)). This spray is
kept continuing while the container body 1 a is raised together with the 10
cont ai ner-body base 135, in such a manner that the inner and outer surfaces
f th id f th t ai body 1 I d 1. As t hi
?i se iesSIC_oﬁ;I gt@dﬂ?ﬁtg&g &Ilﬁﬂlneuﬂr' &%%&h)ﬁo?gfeclzﬁn?s ﬁzv\é\g I ateralslog,n 3/?1i I s!ts
145 and o br (SAtin3 oAt (swir ) HiEe On oteviderd i shaides
Do oth < aBsingmeibeb T s dials e lgR e bAE° 1025 omhosed . s o s
ol eani ng HIQWR G- -oitites ibtits 10Fa, 301 Bed ARC) smBichoprenBOsEads o i s
| owered tpgether. wyth 20 the contai ner-bod ase 1 duri.ng the .ti.me when
e 61 cariil BRshined pang] SHBHCCRIER: At MNe. { HACho ARG | one
f the teeth fer to . Fig..2) di d_inpsi t.h t ai body la. Th
out er - sur TR & RIHPIYSRE POt a5y ik BEusiS B03n BBRIbEEA ng 1 he
hi gh- . t Af l.et i t he .l Qw ti f th
cont | ner Qo fozzlen E07 cachSreronRinuAte A4F fioth el Endt e btk i e
when t hi gh t i s d,.f t l, [ 143,
wni o) | et RRS58H f g5Balf fhe! T0ANRARRgnachls B8RRI U o1
(9). _V\i’th‘},hebta'on f t 2410 4 i b @Iit]ef}gl
i ai neGPVehnd080n LR it 714" 1018 AT B AapORd Finy i Tarbte

t ai . f Fj | < [ b [
Fepeat odl SPERReRE b el Rl Jor bl 1WReAl Stas OGHETHY 57 Bhdy SRR on
requiri noydaty diRgl Gir8aRLA it ats'Sqig toThau6Hgitldif $iAEof U fil 5.

20 (Lid’s Inside Cleaning Booth)
Within the booth 67 (refer to Fig. 5), a lid’s inside cleaning block
111 is disposed. As shown in Fig. 10, this lid’s inside cleaning block 111
is equipped with air nozzles 113 and exhausting ducts 115. The air
nozzles 113 are arranged so that, with the block 111 loaded with the lid 5,
25 the ionizing air is blown from the windows 13, into and from which the
locking claws 15 of the lid 5 are allowed to proceed or pull back. The
exhausting ducts 115 are arranged, with the block 111 loaded with the lid 5,
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5to Fig. 13 (I, J)). Wiile the cleaning brush 143 is further offset inits
| ateral position, the container body 1 a is repeatedly |owered and raised
(refer to Fig. 13 (K, L)), with the rotation of the cleaning brush 143
controlled in reverse responsively to each of the |owering and rabdiuggst 2004
. operations (refer to Fig. 14 (M N)). 10 A finishing cl eaning operation
will then follow Specifically, after the conpletion of the rise of the
container body 1 a (refer to Fig. 14 (O), the inner-surface nozzle 141 is
noved to tohalecetitecionazidgtdie fromdhé ngmiainiag witklows 13t eral |y nmoved, so that
both of the nozzle 141 and the brush 143 are changed over with each other.
During those svin otdereio sustaiat thenloadeddid 5 by dheiusg dff thehldoking clawsat ed
and the inner-surface nozzle 141 is engaged in the spray, so that the edge
of the opthidwigz af petiedcohtinie eeqbirdd foa mutudlereplacement between thenanner
(refer to Fig. 14 (P)). As the container body la is gradually |owered
(refer tofimtqand secapd lidopeniig/closingnuritss 70 and 3y zengaging members
outer-surface nozzle 144 (refer to Fig. 5) are operated to 20 spra

hi gh- pr esblif eangufermad eon the tlidis insidei cleaping ibeek dfl It heBeaause out er
surfaces of the contajner body 1 a are cleaned in a finishing manner. After
havi ng coffgaging memberserliiny aspetdantionl oin tqansemetionde bhciyengagibgt h of
the outer-surface nozzle 144 and the inner-surface nozzle 141 _that

| at er al | ymgskersabe foxmadien the apentag thefsbetliths, dhet losking olawsereut er 25
surfacese&; the contaiper_ body la in a finishing manner (refer to Fig. 14
(R). Th leggrengsgewithshe engagmgmenbersi H 744 and the i nner-surface
nozzle 141 are used to spray N2 hot air to dry the bottons of the inner and
25 5 August 2004 outer surfaces. Mreover, as the container body la is

e B oo A¥fuchmirits bkt corw 1o S as (5], i
o Do W4 Vet r S8 ienind oof Sl CRETTRRAE.
et i ek T ey < ol
(1) PR3 il TSRS Pl e, Asstiaail o g
oo 1 1 Bt el i fehge s nstePfe: Sl ik ng
raise sooﬁgh%gﬁ?;?’gg'é‘ﬁe%t hé’ edggecg*antl%tg Eggt aﬁh’ee_r a#oggl% lﬁér‘ésf é],éot o Fig.
gzjht ;?ﬁeﬁ%%%?%ltﬁﬁg%ﬁ?rg? a?ﬁgglsflgegs 85@"?‘%%"?%%@& hg)bg)gyé]g\évaggﬁ 2’? i on
Sy ot St 22342 el A6 e gy e G a0 SE RS
oon” e T RBpIERERS RSP, il FOF SO S Rl
(rom the SRNRUENS0 BBANY ot Btdo e i chIEE 1§ SBFLERgER™ i ner - body

contajger body la is rotated so as to keep its opening 3 front, and -then
| onered down to a predeterm ned coupling position, at which positioning is

made based on kiGHRih&ShEAY R drAfing2fleans)

Container-body carrying means includes a first carrying unit 127

(refer to Fig. 5), a second carrying unit 129 (refer to Fig. 7), and a third
carrying unit 131 (refer to Fig. 5). The first carrying unit 127 carries
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 1a from the container-body
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5 August 2004 Meanwhile, the lid 5 that had been dried up is driven by the
second |id opening/closing unit 99 to be lifted fromthe lid's

. inner-surface cleaning booth 69 up to the coupling position in the cou Iing

booth 71. At the coupling position, the second |id opening/cl osi némlfs@@ 4
-5 operates to couple the container body la and the Iid 5 to each other, and

lonizing air is sprayed toward those coupl ed nenbers to renove electric

clactr o ERAPIHE baokk Than el cratRner-badT 1 &y its beothndscadiythg: doe
openi ng ot eRTyE un G 19/eoabewsad i Buear perithe aMRaBHIBRALIL t hat
openi ng. 25T e AR sk SR BOOHy T3rin dbe cSuPIne bootladdd. OF ° '
ol | ow nglBsEr SMILAE Ui B AEhTIER Sar7ing bofs! Shangnld bis oIS pl ace
The. oot o FRIRLIOR €58 1% BoUR hE RonJIBEF PPA Tartcat f OFICBRAS PaREY at us

21, separat lntogit tainer body la and its.lid nd subject to

cl eani ng q\ﬁ‘?\yﬁqu ﬁ%ﬁ'&@?‘? apSeHng %?ﬁﬁt%ghlﬁ 9}‘1&?&1%@5}@1&% and the lid 5

t hat have been cl eaned and 25 dried are automatically 're-coupled to each
other, and carried out fromthe cleaning apparatus 21 onto the unl oader 31.

Thue 1112 smnoRessael 0y Cleakiy S5ofl) L1 Son i ner 11 o exposed to
orrormed by a JoFRer el EROKERS RREth L G A RISECS B B nar
-Etlggria ehdgﬁl@%pkgégﬁgr% géﬂggn%ré% ngéeligk%ﬁzc%ciﬁe@%nﬂ@gﬁ’%%ﬁﬁéh%f can be
can e ar TsoaPRAE (ErOSOR reREAPAOWRARAT g BURRABERIS s BRC
o (o SIRVEALY et 8 ek W60 B! I EleaR ROICNAA ol e Ben@lcd” e

separation,”are i ndi Vi vere eani ng and dryi

processesiApaed Opfie ggba}nl‘fﬁg ?{?Zé Eiset%rﬁécg 158 fhh% Qooéé‘ﬁ{entf ¥$n %Bﬁgﬂ'ilpgoﬁp the

entire cl eaning proce e first and secon

openi ng/ cﬁd)ﬁid“egatﬁ;.gs%g fhbgnfitnébody 14201 Xt B EBLEDH the'dbhvinbYole! d S

thereby allow n . 0 be ‘uses as“the sepa n neans,
couplisng aRApFovided edgd-dedicated cleaning nozzles (not shown) for cleaning the

edge around the opening 3 of the container body 1a. 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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carrying nmeans. This elimnates the necessity of arranging additional lid
15 carrying neans. [ O her Enbodi nents) The foregoing enbodi nent has been
descri bed about the configuration in which the separation booth 63 is used
in common for the 20 1id's outer-surface cleaning booth 61. |nste&dugust2004
-this, there may be provided another enbodi nent in which both booths 61 and
63 are forned separately fromeach other. Further, the foregoi ng enbodi nent
has been described such that the container-body carrying neans is conposed
of the fithetotherband, ahdve the d¢oatiner-bodydasai 135, BrouteeSuafateltdzzlebwever
the contaijner-body carrying neans may be realized by a single robot in

ot her enbbd¥ refies . tol Fig.h8) fisrastarigeg torvemidwet tclearing| withe heglniprgssaret h i s
made up of 28 1. 5 August 2004 four booths consisting of the lid's

out er - surWats. cl eani ng booth 61, lid' s side cleaning booth 65, lid s inside

cl eani ng booth 67, and lid' s _ inner-surface cl eaniag% booth 69. Anot her
enbodi ment, t hePwithemnors, boldy 9 arswitehing wabvsd and aobese,bthougte natd

cl eani ng hooth can be forned by 5 one, two, three, or, five or nore booths.
Mor eoveer , § § Yeegmestedin aach of thenobshawaorezzle enddthedsnersutface bl ow
NZ hot air fqr drying is carrie yt_ after the cleaning perforned by the
use of vvaﬁ“é%zie‘llﬁér@ Spéaﬁngﬁgagughrm’@memgdwmﬁmnrb%wm eddonay of
drying is rqul a by a drying technique using a centrifugal 10 force. In

t he foregthay§le i@kt | the cleaning has been earned out by the use of
pure water. Alternatively, it is possible to provide other enbodi nents,
where chem cal s, such as volatile chlorofluorocarbon alternative chem cal,

are used. In su case, th rocess of drying can 15 be omtted fromthe
cl eani ng pr oces@%‘%amﬁrf Yﬁrgféng ng embodi nent has been confi gured

thi o 1B not al wiis SofBinsr-Bigy "aRde Bopth 1 5 eroV L ik s 308 dod
Formed 20300 1Aneon Rt fil Snaaider bOAkck? 16 selid it s EonpRoRg neans
as well. Al éﬁ%‘i’&%ali ti?lﬁ & A7 %8 %158&? glgci)lﬂﬂi ﬁlné)?gltiﬂréeﬁs stohﬁuaietﬁgr ated
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 1a 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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container body la and lid 5 are subjected to cleaning processes at nutually
separate booths, but there is a further nodification that the separated
container body 1 a and lid 5 are cleaned at the sanme booth. In this case,
25 the carrying nmeans can be sinplified. Furthernmore, the foregoi Agugust2004
. enbodi nent has adopted the housing 23 whose inside is highly cl eaned and
that contains the foregoing various 29 1 v 5 August 2004 neans, but this
configuration can be nodified as well. As |long as each neans is installed

i nsi de a hi ghl yAsishawainr Bign5,tthe cantainer drisicguriediinto tenhbusiniga2ed i nt o
various ways. 5 Industrial Applicability As described above, the present

i nvent i orthgelaaningdppasatoesr ik gymmgea&he canyug-dn opening Adtwithaheiaddo its
contai ner body and its lid. Both of the container body and the lid are

cl eaned WOf the lpader 2dual At Ithersepgratiom shoathdS3 calsoustrving case tlath list’ser by

t he coupling neans. Because the |0 separated contai ner body and |lid are not
left as towigr-susfagatclaaniagsboethc Glpithe outercsenface nfr ther lidrS iseleanethi ng of
each nenber, .the _inside of the container _that has been cleaned will not
degr aded Whiahyis then fellowed by separation efithe lignd fromy the contminecbedyty to

Oper at | onld.by TPerssperjed id 3 15 camiss! i aum ficum. thenBoels 655 fedhotist s t o
mventi oriIgh EIEBnAOOT0 6 SoaRIATOLF i Clckf BiSrk BRI EABIng PP/ ot her
Subst r at AT H dieraipe AT e Clia Rosth (oL GefEnto Fadn be boashned
010 e SEILEEl, e i LSRR o bR A B ORERAAT 2.°
g]:)rrgrli glnt@bn“%{ hg%)gfr.ai ni ng a dust-free object for carrying, the apparatus
The container body 1a is carried from the separation booth 63 to the
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 1a
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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5 fa) separating neans for separating the container into a container body
and a lid; (b) cleaning neans for cleaning the separated contai ner body and
lid, wherein each neans is disposed in each cleaning booth defined in the
housi ng and separated fromeacli other ; and (c) coupling nmeans f&rAugust2004
-coupling again the cleaned contai ner body and. lid. 10 (dl transporting
nmeans for the container body and tfhe Ilid to the each cl eaning booth and
for returning the C{zaiﬁai ner. .body and the | id after_ cleaping 2. The_ cleaning
appar at usthecettenmngt the epntainar 1.ame cagaged avithdbe threespmsoof teelleader a
carryi ng-'é,zjr openj ne through which,the container iis carried _in the housing
and a 15 al}ﬁ?rtbediﬁnt@mihgs pessienedani the topeningielosingr shutteraddiatd out
fromthe housing the carrying-in_ and copyi ng-out openjngs, being forned on a
wal | of tie INgyin @pening &crmgghﬁg%iqxt LSRR ,ragldtgleaegm@mw ains 1

to 2. wherei he cleaning neans conprises. either one peans or a plurality
of means $4f lggrqci Ebﬁthengngf%ggﬁ;s&n‘gp tgerI%bpo&Méya g a
chem cal, sprayin ter, and rotating .a krush, the plurality of selected
nmeans bei @E&%ﬁﬁwﬂﬁw@g@w&%&l@g@%ﬁw 1@hani ng appar at us accor di ng
to any of clai 1 tp 3 wherei.n th | eani ng nmeans conpri ses peans, f ox
sprayi ng wat er %ﬁ%ﬁﬁﬁf?‘ﬁ'@”ﬁ&éﬂi%?zgﬁi@ﬁ@ r@t&él Rosttien.dheor i ses
dry nmeans_t hat rform.dryi t he container body and the Iid after the

cl eani ng,oﬁmﬂg&ﬁgﬁlﬁwg&%’ﬁéﬁﬁ' cl eaning an inside and outside of a
cont ai ner 31 5 August 2004 containing a dust-free object for carrying,
the apparatus conprising: (a) a housing having a plurality of partitioned

boot hs cl osabl e/ A - shi gl ded n o ich are kept in a higher clean
level; (b) a ca(‘dl:lgﬁﬁ]dfg ﬂﬁ]‘b‘i iqueﬁ'ﬁ"g_g@‘f?\ﬁmv\hi ch the container is carried in
carded out °t rott e AR % shitiacaRRaRh BOPUERT SRAEH hifes S RS, ' °
oo T . e q . : i
Formad ontts Gufef Shirffte S BEREY iR HEB0T TRE T SRt br S0EAEMeanilE 20 .
at the carryi4gi 100 ' tn ol (AY , oader
or au unl oa e‘}rﬂg’f &m%clgﬁl{r]éh%@éggnﬁgg%&E&%gﬁg@ge&} @*eyﬁ]oéﬁﬂ%%g%éjr bei ng
di sposed tg) f c E y n i Q- i ngs,
eapoct i vaTyRR (! Bo8ng 23 Hch et Slenkiald iy hothLaiif¥d Yuf? WhefiPHY 0
Sppan et eclba 165 oa U 9] B IS AR B HER e
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 1ia.
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15 before being separated and separation nmesas for separating the container
into a contai ner body and a lid; (fj container-body cleaning .neans

di sposed in a container-body cleaning booth next to the separation booth; .
(g) contai ner-body drying mesas di sposed in a container-body dryi fdiusststi2004
. next- 20 to the container body cleaning booth; (h) coupling weans for
recoupling both of the container body and the lid to each other the

coupl i ng nmeans being disposed in a coupling booth next to-tire

coat ai ner-body drying booth and directly |eading to the carrying-out

opening; (i) container-body carrying neans for carrying the container body
fromthe 25 | oadeleaningoE8ide af Lad) boot h, the contai ner-body cl eani ng

boot h, the contaj ner-body, drying booth, and to the coupling booth; (j) lid
cl eani ng means hhe first didiopgningiclosinghuaits P& ewhioh ahas dcentéawows}yboot h
_ 32 5 ﬁﬁggst 2004 next to the separation booth; and (k) lid carrying
means forS mpﬁngwt lid i movesgidenlid Hitnte the liskpside ickeaningnoothabsi s
engaged i& %he siPar ifn,f%ggglthe separati.on hooth, the lid cleaning

boot h,® andei¥ th igo%bl aegt towg during whighuthe hdo2 momade: to Rassl ean

the insid ' a .contai ner capable of containing dust-frege

obj ects f 3@%’9%@ i : %asciféPéelﬁ?m&gaB%rMhs Practicadlyibetween teeeayo dom or a
nousing | Beceer s o CizealiEH” B (MG (Bfar Hg it ad hingatedalongnea ner i <
a0 are shefaped GTRIGRRER, Waiiatons Toe Udks SElereaainsanr | 0 Weans
SR R T A O o
i o LRSS AhSE HenfR B 2As 580 A UE hotulhg "y B3R !
A s SR gl (ﬁﬁdf’g*q:q%h{AuﬁitAc@mAe' £ oofitdct fo"asabt sutads oF the’ia’s,
- lonizing air is ejected from the tip of each dry nylon brush 103, and then

expelled from the inside of the brush cover 105. The downward travel of

the lid 5 allows both of the right and left side surfaces thereof to be cleaned.
15 The leftward travel of the lid 5, which follows the downward travel, makes

it possible to clean both of the upper and lower side surfaces of the lid 5.

(Cleaning of Inside of Lid)
The first lid opening/closing unit 79, which has still sustained the
20 lid 5, forcibly fits the lid 5 into the lid’s inside cleaning bock 111 disposed
in the 1id’s inside cleaning booth 67 (refer to Fig. 5) located at the center
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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securing mechanism 118 in the lid’s inner-surface cleaning booth 69 (refer

256 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

22



N\NO#10%&'

()- 8bC! B\ 86#109G7& ()-<i!10%& ()-&L0%& ()-109%& ()- 10E 10E

10E3=10%E& () - 8kdEbC! B\ 8sj ! 10947& () -

| #10967& () - =CLO9FT& () - =g109%4T& ()-M 10907& () -
M 109F& () - =*wdEbC! QB\ 8. ! 10947& () -, $10%7& () -

-0 109 &

()-<\t10%& ()- 2\]*

&0 & ()- 10%& ()- &10%& ()- 10%& () -V} XdEmbCl B\ 8< s 109 &' () -
1097& () -brushosmetated, thoddgh-pressure ovater (i spraypak with tke spray nozzle
| dEnbCl @B\ 8' j ! 1097&' ()-= % 10%’& ()- 6##10%& () -

0!j ! 10%7&12) - alsp! meowed.() -Spraying sthe -high+pressue’ awatec! 8\ ®ilowed sby) - <

2D1097& ()-=01094& ()- .!109@& ()- ,$109@& ()- ) 109@& ()-

v
] " <#>wApERRg iR watwotrany thespley navzle d2p= 1@&3’( Nz habsgirds () -

8! 1097& () - =6$1007&" () -, BH#P#p##9S$| $$aBMbCl B\ V109 (& () - 109 & ().- =!

SH109G &
@' 10957&

d&& (K ((

lown fnamgthe gir knife/d 23 (securad b ghe pravdiese. sldewingoag () -

- Vj1109GT& ().- PHL09GT& ()- fj!1094& ()- |j!109%& () -
&M@&M&'()- <0 (1)0%'&]'()- .:18/&&'“()«, #1‘05%)1&'()-

04 10967& () - ##1090& ()- (((;))))))dYNCI @8\ 10T 10T
10TI 3=10907& ()-:!10907& ()- &y8=94094& ()- 6109%F& ()-4

1099°& () -

10

15

20

25

1) Blowing Hot Air'to Lady” )
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

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 confainer body that has
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)

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 fo Fig. 12 (A)). And the container body la 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 la downward, and is
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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1097& ()-=l 1097& ()- fj!10%& ()-=< | 10%& ()-=1090& ()- .
j1109w& (32(B30s 2 Adessivanimgroaver| 39 (is tooaed {9 coventiecontairenbody (ha,
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21007& ()so thatdhe gopjairer-bodywteaning booth fikvie qlpsed (Figi drdd))) - =44
5+5-5. 5/ 50515 Cl@B\$10% 1 & ()-W 107, 107
T ' X irstq?)f$aﬁ, the <(:())ntainer body la is cleaned with the use of
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 1335, 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 1a 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 1a, 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
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*1109& ()body 1g0ig repeatgdiyd@wered and raised, each of the lowering and raising
dperations requiring that the cleaning brush 143 be rotated in 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 la 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 1a 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
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1 0 agudtigiently, the chearing-cover 139 is turned toward

its ipitoskgposition, and then the container-body cleaning booth is opened

(refer to Fig. 15 (T)).

(Drying Container Body)

The container body 1a is gripped by the second carrying unit 129
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
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 1a
under rotation for drying it. When the drying operation is finished, the
table 145 is halted at a given rofating position and subjected to positioning,
before the drying cover 147 is lowered.

(Coupling between Container Body and Lid)

The container body 1a, which has been dried up, is gripped by the
third carryiﬁg unit 131 that has returned from the coupling booth 71, and
then delivered from the container-body drying booth 75 to the coupling
booth 71. In this booth 71, the container body 1a 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 la 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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: re-coupling operation manually performed by a worker is not necessary.

It can therefore be avoided that the inside of the container 1 that has

dlready been cleaned once is degraded with regard to its clean level. The

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 openirig/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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L8, & G MR (i, s i) S O
40%0x& (ﬁ]ng}{%(&:{ a)é(g éfeavn\ix}go \bc)loot}1 %8\ sﬂg?h%;‘(gﬁlboiiggggt, the number of
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 weli.
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 la 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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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 iridividual 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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an mside and outside of a container containing a dust-free object for carrying, the apparatus
comprising:

(2) separating means for separating the confainer into 2 container body and a lid;

(b) cleaning means for cleaning the separated container body and 1id, wherein each
means is disposed in e h cleaning boath defined in the honsing and separated from each
other ; and

(c) coupling means for coupling again the cleaned container body and Xd.

(d) transporting means for the container body and fhe tid to_the each cleaning
booth and for returning the container body and the lid after cleaning.

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

with a carrying-in_opening through which the container is carried in the housing and a

carrying-out opening through which the conteiner is carried ot from the housing, the
carrying-in and carrving-out apenings being formed on a wall of the housing,

3. The cleaning apparatus accordiug 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
of spraying gas, spraying a chenﬁcal, 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 ta 3, wherein the cleanihg

means comprises means for spraying water or spraying chemical and the apparaius further

comprises dry means that perform dryiﬁg the container body and the 1id after the cleaning,

5. A cleaning apparatus for cleaning an inside and outside of a container
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(b) a carrying~in opening through which the container is carried in the housmg and |

a carrying-out opening through which the container is carried out from the housing jn 2

direction of the canrying-in direction, the carrying-in and carrying-out openings

being formed on 2 wall of the housing;

() opening and closing shutters arranged at the camying-in and carmying-out

openings, respectively;

(@) a loader or an unloader for locating the confainer, the loader or the unloader |

being disposed on an outside of both the camying-in and carrying-out openings,

respectively:

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

before being separated and sepavation means for separating the container info a container
bady and a lid; |

(D container-bady 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 .

to the conwinm:-body ¢leaning booth;

(b)) coupling meems for re-coupling both of the container body and the Iid to each
other, thz coupling means being disposed in 2 coupling booth next to the conﬁamer-body |

drying booth and directly leading to the carrying-out opemng

() container-body carrying means for carrying the container body from the
loader, the separation booth, the container-body cleaning booth, the container-body drying

Booth; and to the coupling booth;

() 1id cleaning means and lid drying means both disposed ia & lid cleaning booth.
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5 room or housing is kept highly cleaned. By the cleaning apparatus, the
-container is separated into a container body and a lid, the.separated
container body and lid are subject to cleaning conducted by cleaning means.
Coupling means allows the cleaned container body and lid to be coupled
again into the container.  This coupling operation is performed

10 automatically, the inside of the container that has already been cleaned will_

not be spoiled in its clean level.
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