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OPENI NG CLOSI NG COVER OF THI N- FI LM DI SC CONTAI NI NG
CASSETTE BACKGROUND OF THE | NVENTI ON Fi el d of the

invention The present invention relates to an

openi ng/ cl osing a cover of a thin-film
ﬂmmwmgwmit cassette (for the conveni ence of

escr | ereinafter, the apparatus nay be al so
referrgﬂwfo as "thin- f|In1disc cont ai ni ng cassette
cover opening/cl osing apparatus " "cassette cover
openi ASPARAIVS FORPBLERENG / OLOS HRY VOVERD O &ﬁ&ﬁl-ﬁfmgoxsc
apparatus"), and nore particularly to a thin-f
di sc contai ni ng casseCORTAINING QESSETEC! 0si ng
apparatus, which is capable of safely opening/closing
top and bottom covers of a thin filmdisc containing
cassette, in which plural thin-filmdiscs are
cont ai ned, Wt houtBAC%F’B@UEDr@FdUﬂ INYENTEOMNd after a
process for testing the thin-filmdiscs contained in
the cassette, so that the thin-filmdiscs can be
retai ne e per. clean condition within a cl ean
room Dgégggp Fgﬁa%leW$nq& ror Art As well-known in

process I n state In

the art ppphigydddym di fﬁh ffgl%:t%ﬁg’ t8 péx?d%bﬁfa%&%j for

pl ura
opening/closing a cover of a thin-film disc containing

cassette (for the convenience of description, hereinafter,
the apparatus may be also referred to as “thin-film disc
containing cassette cover opening/closing apparatus,”
“cassette cover opening/closing apparatus or “cover
opening/closing apparatus”), and more particularly to a
thin-film disc containing cassette cover opening/closing
apparatus, which is capable of safely opening/closing top
and bottom covers of a thin film disc containing cassette,
in which plural thin-film discs are contained, without
producing dust before and after a process for testing the
thin-film discs contained in the cassette, so that the
thin-film discs can be retained under a super clean

condition within a clean room.

Description of the Prior Art
As well-known in the art, thin-film discs are fed into

a predetermined process in a state in which plural thin-
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I ~u~~~wnm *000002* fil mdiscs are contained in one
cassette. Such a thin-film disc containing cassette
for containing plural thin-film discs |like this
typically has covers, which are put on the top and
bottom of the cassette, respectively; in the prior
art, those covers have been opened/cl osed by a
cassette cover opening/closing apparatus before and
after a test process, wherein the cover
openi ng/ cl osi ng apparatus mainly enploys an air

CYkindedi & asel @oRPEMM&ED OSE drite GRYet e | nSué}?%ert@xlln—fllm
however, such an apparatus enploying an air cylinder

Cadﬂ@&_h@nu&ﬁﬂlm@ aasspete clfean dopaainohgWpilghal hehin-film
cleanliness level is at |least "class 10," because the

hi dhscorkslsurthia rtypsedlby has edoversyl iwhdesh @mg put on the
contanminate the entirety of the clean roomif it
estapeand rmmcme i rthecydasse@set hrespefclvelyat én the prior

defect, which eX|st in the air cylinder, while
t h8rhir E‘?FFn&é’ﬁ’e Fatl???gj‘ i APeRRA/ljosgd fybnp cassette

B th f hj
cﬁﬁf‘%‘iﬁi’fnsp@aﬁn% N R e aRde Wilen o cest

t
EpRUs IR, SnE RLALE SETRIGL 2R bibd s mainiy
opsﬁ\ n&f&lé}ﬁlaﬁ& *PRAREEHSso eergol&wownaelagé e IdARks. 1In
it |s not easy to control the air pressure. Due to

t hgenetrdl, s Howeoesi bl sutly fdreelappaadrust émslopeigat aRg air

vel ocity and di stance for
cylinder cannot be used in a super clean room, of which the
cleanliness level is at least “class 10,” because the high-
pressure air used by the air cylinder may contaminate the
entirety of the clean room if it escapes from the air
cylinder through a minute defect, which may exist in the
air cylinder, while the air cylinder is operating in the
clean room. Because the leakage of high-pressure air
causes contamination over a very wide area, it takes much
time and expense to restore the clean room to its original
condition.

With such a cassette cover opening/closing apparatus
employing an air cylinder, it is not easy to control the
air pressure. Due to this, it is impossible to freely
adjust the operating velocity and distance for

opening/closing the covers of a cassette, and it is also

impossible to properly cope with various changes in working



openi ng/ cl osing the covers of a cassette, and it is

al so inpossible to properly cope wth various changes

in working 2 condition. Accordingly, the use of

hi gh-pressure air within a super clean room has been
limted recently, and in opening/closing the covers

of a cassette containing plural thin-filmdiscs, an
operator has no choice but to manually open/close the
covers of the cassette with his or her hands on the

spot, instead of opening/closing the covers using an

ai eongitigter as in the prior art. In particular, a

contam nant, such as dust, which is produced in the

cour se 8tcopaingig/,cl tse ngseheof obgls-mfessureasset t Rithin a
may contanmi nate a test space, which requires high

cl EBRET negkeams X d@st hiveehi | hivited bedcerdland and  in

after ,thf test, which will result in considerable
| 0SEeBINYI THOSIRAd tERpERYETF 0PI N8 FAPFOT Y EPRtaidsing plural

sp _§QB@BBY QF THE | NVENTI Accordi ngly,. the
prgggﬁt THvention fas BEERTRAIEPE 0"° b ?&F%%ﬁyt to manually

gggﬁgﬁ%é@r’&% %%kgn@f Oﬂfélréa{s%%tite E«'ﬂ{?hfrgi%{%rvﬁ{]éef hands

ect of the present invention is

thbﬁffhé“&ﬁ@@¥3ﬂﬁg%bﬁhnbﬁgoﬁéﬁfﬁﬂ/ﬂio%?ﬁggg%?eco ers uﬁ%?g an

openi ng/ cl osing apparatus, whitch is ¢ of safe
openrngyrimmast 0p tROGHrt @Fccovers of a cassette

for containing plural thin- filmdiscs during the

processIof phabicekdr,nga t domedminant, such as dust, which is
produced in the course of opening/closing the covers of a
cassette, may contaminate a test space, which requires high
cleanliness, as well as thin-film discs before and after

the test, which will result in considerable loss of time

and expense for normalizing the test space.

SUMMARY OF THE INVENTION

Accordingly, the present invention has been made to
solve the above-mentioned problems occurring in the prior
art, and an object of the present invention is to provide a
thin-film disc containing cassette cover opening/closing
apparatus, which is capable of safely opening/closing top
and bottom covers of a cassette for containing plural thin-
film discs during the process of fabricating thin-film

discs without producing dust.



di scs wi thout producing dust. 3 Another object of the
present invention is to provide a thin-filmcassette
cover opening/closing apparatus, which allows the
cassette cover opening/closing operation to be nore
snoot hly perfornmed wi thout requiring a conplete change
in the apparatus even if the sizes of individua
cassettes fed into a predeterm ned process are varied
because each working unit is capable of being _
flexibly operated in accordance with the sizes of the

casset t Another oslstectt @fadheeyeesbayeineerit iieds to provide
objects, there is provided an apparatus for

opénthincf b mpssetseecovér aopdriing/filbeiog sapparatus, which
contai ning cassette conprising: a nain conveyer for

f cB4LAYS aRBec6ATEGHIR) GOVRB sepeningd/elming opkuation to be
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o BHES pBEPRY e ForovRot Nl TR BARTARO oo ETRlste change
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positi oned bel'ow the nmin Conveyer so as
opedtkinge wmilkot iOoMe@ubleofot NBeifgsSseld:@b1y COPMEOMYD in

regul ating nmeans for regulating the wdth of the main

coraveyrdamur ovidhnghe osites fzehef chbsettrassette, the

mai n conveyer being supported on the conveyer

r egul at Thgondansto anchievwsasbhomeemanthonedchphieats, f there is

su ortiqg and anchoring the cassette transferred to a

ma Eov1de an apparatus™ for opening/closing a cover of a
thin-film disc containing cassette comprising: a main
conveyer for feeding and conveying a cassette, in which
plural thin-film discs are contained; top opening/closing
means positioned above the main conveyer so as to
open/close a top cover of the cassette; an elevator for
inducing vertical movement of the top opening/closing
means; a bottom opening/closing means positioned below the
main conveyer so as to open/close a bottom cover of the
cassette; a conveyer regqgulating means for regulating the
width of the main conveyer according to the size of the
cassette, the main conveyer being supported on the conveyer
regulating means; and a cassette anchoring means for
supporting and anchoring the cassette transferred to a main

body of the apparatus through the main conveyer.

According to a preferred embodiment, the main conveyer



body of the apparatus through the main conveyer.
According to a preferred enbodi nent, the main conveyer
4 is connected to an inlet conveyer neans and an
outlet conveyer neans, the inlet conveyer neans being
connected to an inlet side of the main body and the
outl et conveyer neans being connected to an outl et
side of the outlet conveyer neans, the conveyer

regul ating neans is interposed between the nain
conveyer and the bottom openi ng/closing neans, and

t hgsCassfidc®cANCHOr LAY {RARS Eén&@*ﬁépﬁggﬂs Qﬁkwegﬁroutlet

the top openi ng/cl osi ng neans and convey

Theohogyepamdai,Cltasi Agl BBaBSHYeydr eBfsaBei g Cbitbdied to
the elevator so that the top opening/closing neans iIs

capablinleft heidey obveldeumadnd sy deperdendudetheonveyer
nmovenent of the elevator; the elevator is installed at

t hmeanentheingf ¢émnectad stale anf outiEtn tidee,ofwhthé icitlet
the bone structure of the main body, and gui des the

as CERYE¥RE MepssuefheoFonyeyen prapasitigygcmesns gl sreinterposed

L DLSHAES, KhEL i, Db ch o LD B 8L i
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PRI, oy 13 SR M IRSHS o B nor
opeBhhgy&et 0Si ng nmeans conprises: a body which
The top opening/closing means is fitted and secured to
the elevator so that the top opening/closing means is
capable of being moved up and down depending on the
movement of the elevator; the elevator is installed at the
center of the rear side of a main frame, which is the bone
structure of lthe main body, and guides the ascent and
descent of the top opening/closing means through a lifting
belt, which is driven by a motor. The elevator comprises a
moving holder, to which the top opening/closing means is
engaged, one or more guide bars for guiding the ascent and
descent of the moving holder, a side of which is connected
to the lifting belt for such movement.
The top opening/closing means comprises: a body which
corresponds to the base unit of the top opening/closing
means; wing units, which are hinged to the opposite ends of

the body, respectively, in such a manner as to be rotatable



corresponds to the base unit of the top

openi ng/ cl osing neans; wng units, which are hinged

to the opposite ends of the body, respectively, in

such a manner as to be rotatable 5 in the inward and
outward directions, each of the wing units having a
gripping neans; and a driving unit for <controlling

the rotating novenents of the wing units, wherein the
body, the wing units and the driving unit are housed

in a single case. The driving unit of the top

opemi ngfie| dawagd Maads EAIWRITdS i rextibheRdRA M | ¥f Ndhe wing
shaft which extends downward froma wi ng regul ati ng

nofupd tswhhastingc oa r eppierpdagt oneansoweand odr cériwving unit for
rotating the wing units, an articulated nenber which

i s CORGAGEYLRG t Hheheratabing moivemeptandof oithe awisg units,
whi ch _connect the opposite sides of the articulated
meMBEreLn the EBgypog??oHén%fu%%ﬁﬁvﬁﬁﬁ)thﬁﬂ@@%Vlng unit are
re Lvely, the_ogpposite ends, of each of the joint.
ar%@S%égndr¥o?aFéBP@ghfﬁﬁgd to§Pﬁe EHgREnie tarRE ¢ Re top

ar g@Hhﬁ%?g]écgggh o][met i \%c%ﬁ s %:tl?aen%grleezazgd friving shaft

i nventi o unit co

Pl @hechhaReania SEoWRHIS! (£ rm iaf twiiﬂg %ﬁgg?;{g& H&EDLN which

the outer upper portion of the bas

t hceadesdponds i g & heder ticairakl )fo@xﬁrsﬁéu:flﬁ% VWA units,
from the hook regul ating notor; plural extension bars

exaendimy.culrtada remppaer twhighdiks ehgaded switke@hto driving
the lower end of the lifting shaft; and a hook
ad§peél, t angr ipirkearmp ebieh connect the opposite sides of

the articulated member to the top portions of the wing
units, respectively, the opposite ends of each of the joint
arms being rotatably hinged to the wing units and the
articulated member.

According to the present invention, each of the wing
unit comprises: a plate-shaped base member; a lifting motor
mounted on the outer upper portion of the base member: a
threaded lifting shaft rotatably extending downward from
the hook regulating motor; plural extension bars extending
from a supporting die, which is fixed to the lower end of
the lifting shaft; and a hook adapted to grip the top cover
of the thin-film disc containing cassette in a state in
which the hook is engaged with and secured to the lower end
of the extension bar.

In the above-mentioned top opening/closing means, the



of the thin-filmdisc containing cassette in a state

in which the hook is engaged with and secured to the

| ower end of the extension bar. In the

above-nenti oned top openi ng/cl osing neans, the 6

rotating directions of the wing units are changed
depending on the driving direction of the wng

regul ating notor, wherein for this rotation, the w ng
units are hinged to the opposite ends of the body

through hinge nmenbers, respectively, andthe conveyer
regqudtattiing deaesticns o fthgUigdgi dnfe Pl Al c‘h%?‘?@d 88fending
provided with first and second actuating shafts at

t heorl ohlet Witiivahgerdisreat ibhe ol ghe, witigC hréi€lating motor,
i nterconnected by a linking belt and a driving belt,

so WeFeiphéori Elis aratatdoondthet wing nypitisaktre hanged to the
actuated _in cooperation with a notor. According to the

pr SEEREHERveridSn, the then- foodn  cHwsaighe duirge  members,
| . 98] t further conprise one or
e BReELILTY BARL " tR e SarvRlRBye te0uBRERR: nwens  is
i gh b duced while the . ,
?g\%ﬁﬁggyg%p%;t%u Sper Zﬁ%&; ’V\haenrdeiprfcivﬁéiegi Piith fidgst and

NMeareondOUtuaeShga shiafet ald iy a&@nﬁi’@f‘c}i | COh4S of the
installed in the case of the top openhing/closing

me@istep ahith sreliintertopnBtesHN®Yt Produesty b Nang 4
the case, a second air intake tube, which is
i ngiraving belthesa dhaspehenficsosimy s@@ans aoudsind shafts
suction a contam nant produced fromthe w ng

are actuated in cooperation with a motor.

According to the present invention, the thin-film
cassette cover opening/closing apparatus may further
comprise one or more air intake means so as to remove a
contaminant such as dust which may be produced while the
inventive apparatus operates, wherein the air intake means
comprises: a first air intake tube, which is installed in
the case of the top opening/closing means so as to suction
a contaminant produced within the case, a second air intake
tube, which is installed in the top opening/closing means
50 as to suction a contaminant produced from the wing
units, the second intake tube having branch tubes, which
are connected. with the wing units, respectively, and a
third air intake tube is installed in the bottom

opening/closing means so as to remove a contaminant

produced from the bottom opening/closing means, wherein the



units, the second intake tube having branch tubes,

which are connected. with the wing units,

respectively, and a third air intake tube is

installed in the bottom opening/closing nmeans so as

to renove a contam nant produced fromthe bottom
openi ng/ cl osi ng neans, wherein the 7 contam nants,

whi ch are produced in various parts of the inventive
apparatus and suctioned through the first, second and
third air intake tubes, flow al ong pipes extending

f r eontamindritisst , wisikftongr@ngroédadel | th ak8ridBeSparts of the
whereby the contam nants are adapted to be discharged

t oinhenbinesiapparadygst had byct ivned ndhrowghcbhé SfEaWWN second
through a discharge pipe of air discharge nmeans. Wth

t handnblkrd \aln Hintake| fbesc £ @ lenggpipeseexteending from
coger openi ng/ cl osi ng apparatus, it is possible to

op R
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e ot irgtyseSeRand ofghathbed ori:nééiiér stuklesa ceherghwe the
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OpPENHOTAE| NS RY seRRagE ksl | OWs the' cassette cover
openi ng/ cl osi ng operation to be nore snoothly

per for nédith theulnvegtive ngin-canl aiscCchomeeinihg R sette
apparatus even if the sizes of cassettes fed into a

pr egeeer operihg/doss sgarppapatiesl bidc ais esadbleotki Bgen or

unit is capable of being flexibly operated in

acEbPERANELeni 9P and bottom covers of a cassette without
producing a contaminant in a test process for thin-film
discs, thereby assuring the quality and safety of articles.
In addition, the inventive thin~-film disc containing
cassette cover opening/closing apparatus allows the
cassette cover opening/closing operation to be more
smoothly performed without requiring a complete change in
the apparatus even if the sizes of cassettes fed into a
predetermined process are varied because each working unit

is capable of being flexibly operated in accordance with

the sizes of individual cassettes.
BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages

of the present invention will be more apparent from the



the sizes of individual cassettes. BRI EF DESCRI PTI ON
OF THE DRAW NGS The above and ot her objects, features
and advantages of the present invention will be nore
apparent fromthe 8 follow ng detailed description
taken in conjunction with the acconpanyi ng draw ngs,
in which: FIG 1 is a perspective view show ng the
entire construction of the inventive thin-filmdisc
contai ning cassette cover opening/closing apparatus;
FIG 2 is an expl oded perspective view show ng the

corfpddening Oldetali DEd ORIRBERIHEI S5 1 REKERANRS %junctian with
connective relationship between themin an enl arge

scahe; aBtGnpanyinga drawspgs} i Me whiew:showi ng the
conponents of an elevator for raising and | owering

the topFlgpeninglxl @si pgrepectsivef FiG Xhandnghethe entire
connective , relationship between them FIG 4 is an o
exfPBEEIUSEt ¥pefli VidNSi eRVERBITS g thAB-fEbnpelisat scarftaining

' | osi r ) d
SRR RE Btk cBRh A GS Co iRk BPRBERBYSA | onshi p
; : ] | aded i i ew ,
ahow ng TERe ZokboRin PeaposaC sBEEPREELYE hulRg Sheie the
Whic@ﬁ\gbﬁen&élsb.@' laede i t Bban /%’s@nﬁo%aﬁg B8 donnective

FI G is a schematic view siiow ng I nl et conveyer
neaedagbonshiip eletweBMeyigém RARS: Whihgad esGarnected to

the FIG. 3 is a perspective view showing the components of
an elevator for raising and lowering the top
opening/closing means of FIG. 2 and the connective
relationship between them;

FIG. 4 is an exploded perspective view showing the
components of a bottom opening/closing means and a conveyer
regulating means and the connective relationship between;

FIG. 5 is an exploded perspective view showing the
components of a cassette anchoring means, which is
installed within the main body of FIG. 1;

FIG. 6 is a schematic view showing inlet conveyer
means and outlet conveyer means which are connected to the
ihlet and outlet of the inventive cassette cover
opening/closing apparatus, respectively;

FIG. 7 is an schematic view showing the components of

a thin-film disc containing cassette of FIG. 6;

FIGs. 8 to 14 show the process for opening the top and



inlet and outlet of the inventive cassette cover
openi ng/ cl osi ng apparatus, respectively; FIG 7 is an
schemati c view showi ng the conmponents of a thin-film
di sc containing cassette of FIG 6; FIG. 8 to 14 show
the process for opening the top and 9 bottom covers in
sequence while the cassette containing plura
thin-filmdiscs is passing through the inventive
apparatus; FI'G 15 shows the nain conveyer which has
been displaced by the conveyer regul ati ng neans of

FIl Goté4ochefdwrst hen prs@%_géﬁc@f WwPRERI Nhd h@aggﬁﬁeet t gﬁntaining
covers as shown in FIGs. 8 to 14; FIG 16 shows the

nmaipducehveyrdn-diiloh dizcshets pdissphgcathragghn 4he t bgventive
conveyer regulating neans of FIG 4 during the

pr G®835abest| osing the cassette covers, which is

performed in a_reversed order with reference to the
process FI6F openi #iPMhe WBiEssBein cevrveyeshowhirh Fha been

8 14; FI 17 shows schematjc arrangenent of
ai fdgﬁﬁ}aﬁ%g%%aﬁée i‘%ﬁ’é‘?’&b’ﬁ&dr?%u%‘ﬂ%éﬂeaaﬁt 8foFIEhed before

[ ti v eni ng/ cl osi ng appar at us )
g Rc RS 8 a1 ORBRRbIS  ROPeci o SoE PRI L) EoCH pPhern in
OF riGE. PREFEREED EMBODI MENTS Hereinafter, a preferred
enbodi nent of the present invention will be described

Wi th refreGenceet osidws the main conveyer which has been
displaced again by the conveyer regulating means of FIG. 4
during the process of closing the cassette covers, which is
performed in a reversed order with reference to the process
of opening the cassette covers shown in FIG. 8 to 14; and

FIG. 17 shows schematic arrangement of air intake
means installed to various parts of the inventive cassette
cover opening/closing apparatus and acting relationship

thereof.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, a preferred embodiment of the present
invention will be described with reference to the
accompanying drawings. In the following description and
drawings, the same reference numerals are used to designate
the same or similar components, so that repeated

description on the same or similar components will be
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acconpanying drawings. In the follow ng description
and drawi ngs, the sanme reference nunerals are used to
designate the same or sinilar conponents, so that
repeated description on the sane or simlar _
components will be 10 omtted. FIG 1 shows a main
body of the inventive thin-filmdisc containing
cassette cover opening/closing apparatus, which
essentially conprises a conveyer neans (see FIGs. 4
and 8) for feeding and conveying a cassette, in which
pl wraktehi n-fil mdi scs are cont ai ned. Fbrelnafter, t he
conveyer neans will be referred to as "main conveyor."
Al t houglFIGot Ishehwws ra Fh&in lbodfl€ofBt Re COAVENEI v O0Phin-film
(see FIG 8) will performits allocated work in a
st &ieci rraiaghingt dassebheecogdrwidpendngy/ ol @sirepnasyefatus,
means 700 (see FIGs. 6 and 8) connected to an inlet
si ¥R1Gh eRsehhidl boagomprises e eqprayerumeaasd (see FIGs. 4
out| et conveyer_neans 800 (see FIGs. 6 and 14), which
i s 205nnEkt gg’)ét of%%%é’&t | 82 5{CPBVEY 1RGe anafASSefd®y 1in which
Thei t v ns and the outlet conveyer
reieaf| R REh, RS ks | SppPRtngy o[]geryelgafter, the
co hah rm t.he i RY hip-fd l.m di sc ”
o e e I bT SeReRel G p Ry Y edivevor
andltheughnnett shewAndn ener ati,veHee hdlinoNgHvR B8t W8N (see
themare firstly descri bed. FIGs. 2 to 5 of thd
ac&3Gpafyi wil Urzerfiogm $hevwaVbsdatel woekpeAeat stHfe tiie which
mai n body, in which FIG 2 is an expl oded

it is connected with an inlet conveyer means 700 (see FIGs.

6 and 8) connected to an inlet side of the main body 1 of
the apparatus, and an outlet conveyer means 800 (see FIGs.
6 and 14), which is connected to an outlet side of the main
body 1. The inlet conveyer means and the outlet conveyer
means will be describéd later. Here, various components
which form the inventive thin-film disc containing cassette
cover opening/closing apparatus, and the connective and
operative relationship between them are firstly described.
FIGs. 2 to 5 of the accompanying drawings show various
components of the main body, in which FIG. 2 is an exploded
perspective view showing the components of a top
opening/closing means and connective relationship between
them in an enlarged scale, and FIG. 3 is a perspective view
showing the components of an elevator for raising and

lowering the top opening/closing means of FIG. 2 and the

11



perspective view showi ng the conponents of a top
openi ng/ cl osi ng neans and connective relationship
between themin an enlarged scale, and FIG 3 is a
per spective view show ng the conponents of an

el evator for raising and |owering the top _
openi ng/ cl osing neans of FIG 2 and the 11 connective
“relationship between them In the present invention,
the top opening/closing nmeans 100 serves to
open/close the top cover 910 of a cassette 900 (see

Fl GonApctive WH It iRhdhab béiwksdr lvRd scs (not shown)

are contained, and is arranged In such a manner as to

operateIon the imesehta [MvéhtidHeYehe(Np SRBMAYng/closing
within the main body as shown in FIG 1. Such a top

op&eiang/ cl®si sgrvemnsolfpany cllobtedtendt Spcuoedrt ®tthecr a
el evator 200, so that it can be nmoved up and down
acCaparhEe P00t heeert&brert) ,ofint hhishepduoal 26Binwiilh discs
is munted at _the center of the rear side of a main

£ T ARECSTRIRLIATS SRE1Berle 2hd Ukt (FEapEephénnareh a manner
body. e tQ provides _ rai.,sing and | owering
m%éné@?soﬁrg\é%ghgnaﬁgg%c i B &nd e SSENEYSY b@é’ctl shown)
24Q5 eitpafl tefim t r.ef e te_a “liftin t
248"l§-'ﬁ,§ﬁ\/\d$:?%h ﬁmdrigsgﬁ k?)% a&%?‘org‘él ,IGés {'shog\smuc?h a ‘top

FI 6peningiel chinghengars t heoel By ak o 390 HAMPELSEESd 2o the
nmovi ng hol der 220, which is arranged to nove al ong

guedevabar 2@BO sehehakt it scamilsednand hpvah8ddokfeaccording
nmovi ng hol der 220 bei ng connected at one side thereof
totphghpi movegene| ©f the elevator 200, which is mounted at
the center of the rear side of a main frame 2, which is the
bone structure of the main body. The elevator 200 provides
raising and lowering movements through an ascending and
descending belt 240 (hereinafter, to be referred to as
“lifting belt 240”), which is driven by a motor 210, as
shown in FIGs. 1 and 3, wherein the elevator 200 comprises
a moving holder 220, which is arranged to move along guide
bars 230 when it is raised and lowered, the moving holder
220 being connected at one side thereof to the lifting belt
240 for this movement, and the top opening/closing means
100 is engaged with the moving holder 220.
The top opening/closing means 100 comprises a body
which corresponds to the base unit of the top
opening/closing means, wing units 130 and 140, which are

hinged to the opposite ends of the body 120, respectively,
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240 for this novenent, and the top opening/closing

means 100 is engaged with the noving hol der 220. The

top opening/cl osing means 100 conprises a body which
corresponds to the base unit of the top _
openi ng/ cl osi ng neans, wing units 130 and 140, which

are hinged to the opposite ends of the body 120,
respectively, 12 in such a manner as to be rotatable
inthe inward and outward directions, each of the

Wing units having a gripping neans, and a driving

uniin 1&6cH oa cwinnee! ldNgtbhde redtdtapd eMOMEMERAL S i?itvaﬁd and
the wing units 130 and 140, wherein the body 120, the

Wi Rytuards dBoectnicdnB40, eaod tdf drhievi Rgngunuhids0 Wdwing a
housed in a single case 110 (see FIG 1) . In the top
opSFLRELRY 0BEARS ekt A Idriving awnii¢i A§OuAdt @&5Btrolling the
conprises a threaded driving shaft 152 which extends '
doﬁmian%?}ﬂﬁ’%{“ﬁ“}ﬁg gt YHRP feris 1530 amd cii0, wherein

. he wi

hESRES 12, ?Eﬁgmﬁﬁ??ﬁi‘% 2?%@%%?%@&1@@?%%% qziving
i { Vi 152, a in

TSR] 11l RASEd U SiRe e IR fre f¥dha) . 1

ar H:h@u|1§$pﬁdo;9@ﬂm%/cl$§§n§0 melAf st %oﬁ”bﬁnér%ir@gﬂgumt 150

Wi ng units 130 and 140, “respectively, erern

oppospriesendsa oftiamabdeal thevidi ¥hadt 1854 AL 5% xtends
are rotatably hinged to the wing wunits 130 and 140

angiovheardti cubmt ec newbreg  158gulkaimwhi | otéhe W6DY  which

unictozsrr%ssgonadnsd tlo4 Oargcs”r\,)eef tIsc\J/uerlc%/e for rotating the wing units
130 and 140, an articulated member 153 which is engaged
with the driving shaft 152, and joint arms 154 and 155
which connect the opposite sides of the articulated member
153 to the top portions of the wing units 130 and 140,
respectively, wherein the opposite ends of each of the
joint arms 154 and 155 are rotatably hinged to the wing
units 130 and 140 and the articulated member 153.

Meanwhile, the wing units 130 and 140 respectively
comprise plate-shaped base members 131 and 141, lifting
motors 132 and 142 (hereinafter, to be referred to as “hook
regulating motors”) mounted on the outer upper portion of
the corresponding base members 131 and 141, threaded
lifting shafts 133 and 143 rotatably extending downward

from the corresponding hook regulating motors 132 and 142,

plural extension bars 135 and 145 extending from

13




conpri se pl ate-shaped base nenbers 131 and 141

l[ifting notors 132 and 142 (hereinafter, to be

referred to as "'hook regulating notors”) nmounted on

the outer upper portion of the correspondi ng base
menbers 131 and 141, threaded Ilifting shafts 133 and

143 rotatably extendi ng dowmmward fromthe

correspondi ng hook regul ating notors 132 and 142,

pl ural extension bars 135 and 145 extending from 13
correspondi ng supporting dies 134 and 144, which are

f i zedrespondiad eupporhilsg ofli¢shel 34 fandigl Shafutsl ch3Zrendixed
143, respectively, and hooks 137 and 147 adapted to

grip tthe tésweécnﬁadsglqﬁ(sﬁgg FliEting oshafies t Hi33- famen 143,
di sc _cont ai cassette in a state in which the

ho5REPEZH flé?daP@"k? oH%cﬁ%d—‘lgeégﬁgEle@ ote marlIR)\Eéhe top

Fresver i Fisisee B P7of, hed Hhiged i kg containing
h h

an%%%‘?t%.*&h% S chi oot l{lhgheané)?ﬁ; Dol 1387 are

ingiAéE A O3k Y bl caneleti Bds "BANSLd 38 ion bars

Wth the top opening/closing nmeans 100 confi gured

i n136hagadnanber, Ashahoehatinn@Idi.r gt itpe GbokBe 197N0147 are
units 130 and 140 are changed dependi ng on the

dr engagedli neidth oandf ahdeowedg treegithat i bogwent cendsbl,of  the
and for this rotation, the wng units 130 and 140 are

pr ekeenpign hibaged 135t kRnd opAdsi tehimids extentie BPorhugh the

120 t hrough hi nge nenbers 139 and
anchoring dies 136 and 146, through suitable anchoring

means 138 and 148.
With the top opening/closing means 100 configqred in
this manner, the rotating direction of the wing units 130
and 140 are changed depending on the driving direction of
the wing regulating motor 151, and for this rotation, the
wing units 130 and 140 are preferably hinged to the
opposite ends of the body 120 through hinge members 139 and

149, respectively.
In operating the top opening/closing means 100, if the
20 driving shaft 152 is rotated in the descending direction by
the wing regulating motor 151, the upper portions of the
wing units 130 and 140 are drawn by the joint arms 154 and
155 and the lower portions of the wing units 130 and 140
are open from the body 120. On the contrary, if the

driving shaft 152 is rotated in the ascending direction by

14



149, respectively. In operating the top
openi ng/ cl osi ng neans 100, if the 20 driving shaft
152 is rotated in the descending direction by the

wi ng regul ating notor 151, the upper portions of the
wing units 130 and 140 are drawn by the joint arns 154
and 155 and the |ower portions of the wing units 130
and 140 are open fromthe body 120. On the contrary,
if the driving shaft 152 is rotated in the ascendi ng
direction by 14 the wing regulating notor 151, the

eSS V2| SOgp Skl pakal 1oL Selaopulc LScotsre o e

pus portio r et urned

towiRg Ghigs nado simd e1d4®vard HlhehdButwhd@1yTRAd the lower
gripping of the top cover 910 (see FIG 7) of the

t hporfidms dirsc retntraedi by tes satilgdned sbhaté at@chrals thBebody
hook regulating notors 132 and 142 are driven,
whé2ein if the lifting shafts 133 and 143 are rotated

in the descending direction by the hook regulating
notors 189 @R#PRUY cthéhestpporeray o @s(sess Fed 7a40f the

anEh OGO T PORhBU 1A BRFORe TRothiFITrasl afhe hook
[ ' ' t 1,0k t he_hook .
reSeb Sl AR ot AT fuef REE LRTuRY, | MetPRL s ehe

13%196911«%4%&?@59”2‘33 ogﬁ&h%BV\’iatrEdtﬂ%E%téét QRASItR k?:_ﬁa';s%ending

135 and 145 and the hooks 137 an During thi

pr agesstidheb e URbbR +3Guda€infOmottdrs 132 and 142, the
supporting dies 134 and 144 descend together with the
extension bars 135 and 145 and the hooks 137 and 147, and
if the 1lifting shafts are rotated in the ascending
direction by the hook regulating motors 132 and 142, the
supporting dies 134 and 144 ascend together with the
extension bars 135 and 145 and the hooks 137 and 147.
During this process, the wing units 130 and 140, in
particular the hooks 137 and 147 could grip the top cover
of the cassette. This operation will be described in more
detail with reference to FIGs. 8 to 14.

FIG. 4 shows connective relationship between a bottom
opening/closing means and a conveyer regulating means. As
can be seen from the drawing, the bottom opening/closing
means 300 is located under the main conveyer 600 (see FIG.
8), and the conveyer regulating means 400 is interposed

between the main conveyer 600 and the bottom
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particul ar the hooks 137 and 147 could grip the top
cover of the cassette. This operation will be
described in nore detail with reference to FIGs. 8 to
14. FIG 4 shows connective relationship between a
bottom opening/cl osi ng neans and a conveyer

regul ating nmeans. As can be seen fromthe draw ng,

t he bottom openi ng/closing neans 300 is | ocated under
the main conveyer 600 (see FIG 8), and the conveyer
regul ati ng neans 400 is interposed between the main

BENERg PO ARG tigkotgam 1%9@985%&st£§@11%§%§ means

cop
300. The  conveyer regul ati ng neans serves to

regobakerivbe wodibgalfatdermadiwidanvsy efhe Ofhirdenandived 600
on the size of a cassette as being fed into a

pr ddperdimgednptheesizeand tdhecassettzorveybeifdO0féd into a -
positioned on the top of the conveyer regul ati ng neans
40@predghermiomby @racegsl at end nthes wan | scourdyiegur &0  is
in a plate shape, and provided with actuating shafts
420°BhEienedifrerthe ttepPpefy EhereRVaeragegpilpting means 400.

onHR! shfyEVEE ‘rdufiiti AR meten 00 ahas popt Sk in a plate
| ongi tudi . of A i .

| nelabll B8 S WD aBtEatull MRS 4900 hereinarter,
referrgd trarasred! itdki 89 belits} apdAi3nghedigimaht egnd 430

to be referred to as "driving belt"), so0 that the
firakrapdafis@condoacbeat rggeshed t *A2@sandsdd6ndr Gactuating

actuated in cooperation with a notor 440.

shaft”) at the longitudinal ends of the plate 410, which
are interconnected by plural belts 412 (hereinafter, to be
referred to as “linking belt”) and 413 (hereinafter, to be
referred to as “driving belt”), so that the first and
second actuating shafts 420 and 430 are actuated in
cooperation with a motor 440.

In addition, as shown in the drawing, the driving belt
413 interconnects a motor pulley 441 and a first actuating
shaft pulley 422, and the linking belt 412 interconnects
the first actuating shaft pulley 422 and a second actuating
pulley 432, whereby the first actuating shaft 420 and the
second actuating shaft 430 are rotated as the motor 440 is
driven. At this time, the first actuating shaft 420 and
the second actuating shaft 430 are provided with mounting
dies 423 and 424 and mounting dies 433 and 434 at the

opposite sides thereof with reference to the central
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In addition, as shown in the drawi ng, the driving belt
413 interconnects a notor pulley 441 and a first
actuating shaft pulley 422, and the linking belt 412
i nterconnects the first actuating shaft pulley 422
and a second actuating pulley 432, whereby the first
actuating shaft 420 and the second actuating shaft
430 are rotated as the nmotor 440 is driven. At this
time, the first actuating shaft 420 and the second
actuating shaft 430 are provided with nounting dies

423 oaftloAd4 4and aRBURBH NG rdsBecABR13Nd 43¢ @le thEin onveyer
opposite sides thereof with reference to the centra

16 600r tboadagdd argl K3 nouhesgest i tied nouakdnghgid®i4p3, 424;
conveyer 600 is adapted to be nounted on the nounting

di 48342334424hers38, iA34is werfeimabile ithapr eher affireads (not
that the threads (not shown) fornmed on the first
actherPhg fsraed 40 bhe tfHestt matadsingotshalfow)20 and the

forped qn the second actuating shaft 430 are provided
int§’5§9§ﬁet<ppe %PHPW therageh ont Hée segomswAgtalating shaft
mai onveyer 600 interconnects the gpuntin di es 423

1,0 ~C
and 934 5 PEREE Antfing? diSdEMGSE1C 43O LN aPRCh  Other.
POMLLii 0 [ t 0 r. ln. the | ongitudinal .
di I‘ﬁg%tl ?@ﬁg%’f f ﬁe pﬁelgt gog?gygpv\hée@gllnntﬁrg © ﬁﬁ??nrgh%lnéoémtmg
423ieand2434nanal3d hendoii indindiifs 424s apsly A3BAT §hich are
adapted to be noved axially inward or outward, 'i.e.,
| npbhétivokdwoppostte ecdd oonef drivehplrat tn 41Bedepeiiliti@inal
on the rotating directions of the first and second
actdzerhiorhaft sha2plapel 410, wherein the mounting dies 423
and 434 and the mounting dies 424 and 434 are adapted to be
moved axially inward or outward, i.e., in the widthwise
direction of the plate 410 depending on the rotating
directions of the first and second actuating shafts 420 and
430, thereby regulating the width of the main conveyer 600.
The conveyer regulating means 400 has a through-hole
411 with a predetermined size, which is formed in the plate
410, and a head unit 310 of the bottom opening/closing
means passes through the through-hole 411 while ascending
and descending. The bottom opening/closing means 300
comprises a base unit 320, which includes a motor 330 on a
base plate 301, and the head unit 310, which is mounted to
be capable of ascending and descending above the base unit

320. The head unit 310 is raised or lowered by a lift arm

322, which is provided under the head unit 310, and the



430, thereby regulating the width of the main conveyer
600. The conveyer regul ati ng neans 400 has a .
through-hole 411 with a predeterm ned size, which is
formed in the plate 410, and a head unit 310 of the
bott om openi ng/ cl osing neans passes through the

t hrough- hol e 411 whil e ascending and descendi ng. The
bott om openi ng/ cl osi ng nmeans 300 conprises a base
unit 320, which includes a notor 330 on a base plate
301, and the head unit 310, which is nounted to be

capabkadohg asRe Nk 8 radich §8RRAMNhRY 020K th'é%db Zﬁt 310 is
unit 320. The head unit 310 is raised or |owere

| i etfferted 328, vehttdally pipvésedowndelondegliornsd Wit whlch

310, and the 17 ascendi ng and descendi ng novenent of

thérﬁeaéouml@d Pl avs thef head echitn 3iér.t | Thel yiftp arm 322 and
aloqg des 321, which  are provided bel ow the

he§r eufrt %*%21Tﬁée| Pil RosAtdpmesndn the @ﬁ&j@mgzzzo

are aII . e, base unit 320. The head unit

310 is & Sa F th'#cra]cst TR pOAER 1pofede Eotxasmonds

f th dj s
AR B A B s i i
e
7SS AR R RO L T v

ends et heplatittem s GRer + A F0 s Oflgrﬁgél}‘zsc' 96 LA§ 312,

bott om cover 920. These fingers 311 an grip
t hehboht ane cadept&20c@sgbi Nghe | @psdiad et @ndls 'o'fS &he€®hottom

into corresponding parts forned at the opposite ends

of corer hB2® osw caw eto 9tkn /EdpsthtBe bottom cover 920. These
fingers 311 and 312 may grip the bottom cover 920 as being
latched to or inserted into corresponding parts formed at
the opposite ends of the bottom cover 920. For this
purpose, the lower ends of the respective fingers 311 and
312 are rotatably hinged to the head unit 310 (hinge member
310a), and the upper parts of the fingers are repeatedly
opened/closed by forward and backward movement of a push
arm 310b, which interconnects the fingers 311 and 312,
thereby gripping or releasing the bottom cover.

FIG. 5 shows components of a cassette anchoring means
installed within the main body of FIG. 1 and connective
relationship between them. The cassette anchoring means
'500 is positioned between the top opening/closing means 100
and the conveyer requlating means 400, preferably, between

the top opening/closing means 100 and the main conveyer
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pur pose, the |lower ends of the respective fingers 311
and 312 are rotatably hinged to the head unit 310
(hi nge nenber 310a), and the upper parts of the
fingers are repeatedly opened/closed by forward and
backward novenent of a push arm 310b, which
‘interconnects the fingers 311 and 312, thereby

gri pping or releasing the bottomcover. FIG 5 shows
conponents of a cassette anchoring nmeans installed
within the main body of FIG 1 and connective

relbanj oashighdwef weenrtem, ThiheaRSseitde aRedi¥titR9 anchoring
nmeans 500 is positioned between the top

opmeang/ 50 0storpimansfllo anchéhing aimeresl0eghdtindter,
means 400, preferably, between the top

opéAi g clrefengededs 880 Ahirsthe amehorimmveydr”18 and 511
600, as,shown in FIG 1, wherein the cassette ' .
andReFeHATIRTanS o568 €6HEF5eS &7 aswo sesendr angheming unit”)

i "f
Sﬁé'vﬁé{:‘ﬁLezf%]ﬁ%ép%sigﬁé%e?%a&?fh%{ﬁﬁ h?é F4oBEvHes dHsgtion
: heTernat AN
osft*at oo SR IRk, T ERAL, diacl " B8RRI %00 tsee
UPRES! Y Wond ag BT @i & dies;e%fd tt*m%oﬁgﬁtsghé en g0 écﬁ%r%yeerr 600.

S
FIGs. 7 and 8) which 1Is t hr oug e nmaln conve

600he IREhEADRPrbM N1 kP snd Rl kSEini%cfl'}/X%lu}ﬁted on
nmounted on the main frane 2 as shown in FIG 1,

whehei matihe firiamet 2 aashehowg um tFELO i5 pRevédedtMet First

plural stoppers 521 and 531 for sensing and stoppi ng

t hanchesing airdép&idi ng pnovided evittér pdgrdl r eodppersof521 and

the_cassette. These stoppers 521 and
531 for sensing and stopping the cassette depending on the
entering direction of the cassette. These stoppers 521 and
531 move perpendicularly to the proceeding direction of the
cassette (not shown) on the first anchoring unit, wherein
the movement of the stoppers 521 and 531 are controlled by
actuating means 520 and 530, which are positioned on the
first anchoring unit. In addition, plural grippers 541,
542; 551, 552 are provided on the first anchoring unit 510
and the second anchoring unit 520 so as to prevent the
shaking of the cassette, which may be caused while the
covers of the cassette are opened and/or closed. These
grippers 541, 542; 551, 552 are oppositely positioned so
that the lateral and bottom parts of the cassette can be
cbncurrently supported, wherein the grippers 541, 542; 551,

552 may be hinged to the first anchoring unit 510 and the
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531 nove perpendicularly to the proceeding direction
of the cassette (not shown) on the first anchoring
unit, wherein the novenent of the stoppers 521 and
531 are controlled by actuating nmeans 520 and 530,

whi ch are positioned on the first anchoring unit. In
addition, plural grippers 541, 542; 551, 552 are
provi ded on the first anchoring unit 510 and the
second anchoring unit 520 so as to prevent the

shaki ng of the cassette, which may be caused while the

cosecsndf ahtitociasseintie a1e oResesh aNHhet! 98€fo HO able
gri ppers 541, 542; 551, 552 are oppositely p05|t|one

so oft hamttatliegl aheaadl yntownid ot addssediel he GASERIY &vent,
can be concurrently supported, wherein the grippers
54the54poveggmts 562 mihe bgrhppeesl t5dlt he542 st551, 552 are
anchoring unit 510 and the 19 second anchori ng unlt
5lf°i0ﬁrgg%ﬁd abifarther agtuadipe @gsalsl H40ofandt 550 nghich are

bRkl eh el ohethS, Ea?i?ét%ﬁq OB St 6h anh the second
L8 T R T B S, M o

are p05|t oned” on

th C in Qi 11, espegti v ) ,

LS PbeeREBEE| 1S40 bl L5 oRBte Ehgsreg pien e
552ak8ebee CabbagbefedM Fhohhg maraseliie @ﬁfbﬂofgﬁgsf%8?£ as

a material, which is as soft as possible, so as
prgmsanblhe §oi ati 0o pméhemhetﬁ@SS@id&aoﬁﬂuiﬂH“the cassette

occurrence of contam nant due to the damage caused by
t hanflr tbei eacurrence of contaminant due to the damage caused
by the friction.

FIG. 6 shows inlet conveyer means and outlet conveyer
means which are connected to the inlet and outlet of the
inventive cassette cover opening/closing apparatus,
respectively, by way of an example. As shown in FIG. 6,
the inlet conveyer means 700 and the outlet conveyer means
800 may be identically configured, and load conveyers 710
and 820 for feeding the cassette 900 toward the main body 1
(see FIG. 1) and unload cassettes 720, 810 for conveying
the cassette 900 discharged from the main body 1 may be
provided on the inlet conveyer means 700 and the outlet
conveyer means 800, respectively.

FIG. 7 schematically shows an example of a thin-film

disc containing cassette which can be used in the inventive

cassette cover opening/closing apparatus. The cassette 900
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FIG 6 shows inlet conveyer neans and outlet conveyer
means whi ch are connected to the inlet and outlet of
the inventive cassette cover opening/cl osing
apparatus, respectively, by way of an exanple. As
shown in FIG 6, the inlet conveyer neans 700 and the
outl et conveyer neans 800 may be identically
configured, and | oad conveyers 710 and 820 for
feeding the cassette 900 toward the main body 1 (see
FIG 1) and unload cassettes 720, 810 for conveying

t hmagasoatbeén9pQudaschatgedi fmogiéde a%d nabedy LoWBY and a
be provided on the inlet conveyer neans 700 and the

oubbttomc goveyeranecapst 80@, tlespecpi weldy.thd Gofftom of the
schematically shows an exanple of a thin-film disc
cORBAPRAFFY chssRectd VigHiveh ivarsusd wsatkrinert He ibeverdpabde of

cassette cover, openi ng/cl osing, apparatus. The cassette
90%6269 mePEEGRe ai n 151 UFRE CERRIRGI mIgifsgenamd ramespl “930”

d bot, the t dth
boLEBAEST e Toilo Baryeot (A ERR6ERs: i n such &
| f ' lnt aw n .
et or enEao8t v ofSn 340-ondtE, e CBERES RO Boay Ty (Rgencive
Pa§ﬁ§BF9il£“C£dl%%fc’ééhéﬁﬁﬁ@nbhe Uk EQN ogpggfhg/closing

i nventive thin- m di sc cont’ai ni ng cassetté

opeppagaEhOSi Ntn fAhus., IFchar bi ¢dl ag, sE S‘ént%ltlgz show
14 sequentially show the process for opening the to
antdhboptocesoVEyrs openliigt bRe £S5 S@id doreBhabBy88s while the

plural thin-filmdiscs are passing
cassette containing plural thin-film discs are passing
through the inventive apparatus.
At first, as shown in FIG. 8, the cassette 900 (see
FIG. 7) containing plural thin-film discs is fed through
the inlet conveyer means 700 which is connected to the
inlet side of the inventive opening/closing apparatus, and
the cassette 900 fed in this manner is transferred along
the main conveyer 600 and then stopped within the main body
1 by the stopper 531 (see FIG. 5). At this time, although
not shown in the drawing, the cassette 900 is safely
supported by the grippers 541, 551; 542, 6552 which are
mounted on the anchoring units 510 and 511, of the cassette
anchoring means 500, respectively.
Thereafter, as shown in FIG. 9, as the driving shaft

152 is rotated in the descending direction by the wing

regulating motor 511, the articulated member 153 descends,
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through the inventive apparatus. At first, as shown in
FIG 8, the cassette 900 (see FIG 7) containing
plural thin-filmdiscs is fed through the inlet
conveyer nmeans 700 which is connected to the inlet
side of the inventive opening/closing apparatus, and
the cassette 900 fed in this manner is transferred
along the main conveyer 600 and then. stopped within
the main body 1 by the stopper 531 (see FIG 5). At
this tinme, although not shown in the dramﬁng, t he

caghete8y 90Re | 5054 ehdms STYPOLALh fy a%’ﬁﬁ\/s R%bn, so
551; 542 552 which are nounted on t e anchori ng

unithat Sitheantovweld, endis t be camsewigy anebor iing "3?1’%1"5140 are
500, respectively. Thereafter, as shown in FIG 9,

t houtivavdly spehed 1E®its theatlethgen nagbelascendi néhd 149.
direction by the wing regulating notor 511, the
ar N?ﬁﬁba@%dsh@ffbén F3G. déScearls;he? oftber 8bY 4= jRIGIt 3) of

and 15 re inwardly drawn, so that the
"ohEP B1aTa507 r AaS g dEAYeR, 1808 ARt 1apeniE/CLosing means

et SR e g R efgéﬂﬁhg”ﬁ’%?%o}i by fhe hooks
2187 o §331@§%M?Q§¥ éggito escen %a§6ﬂﬁ Paies 3G agd 140

openi ng/ cl osi ng” mean

bebke2Hdsith8HERY uhRBr NS o r%:% %@d ditedlo %h@hgovéﬁssette

ends of the wing units 130 a are positioned
ungdeo, t&ed appagid samkedesmef e £a%385t 6ha P05 Cgﬂl% Fbtated

" the sane tine, the dr|V|ng shaft 152 i's rotate

in the ascending direction, thereby raising the articulated
member 153. At this time, the joint arms 154 and 155 are
outwardly pushed, whereby the lower ends of the wing units
130 and 140 are inwardly rotated about the hinge members
139 and 149. Thereafter, as the hook regulating motors 132
and 142 are driven, thereby rotating the lifting shafts 133
and 143 in the ascending direction, the hooks 137 and 147
grip the top cover 910 of the cassette 900 in the state of
being latched to the lower ends of the opposite sides of
the top cover 910.

Although not shown in the drawing, in this state, the
main conveyer 600 is outwardly widened by the conveyer
regulating means 400 (see FIG. 4) and as the motor 330 is
driven, the head unit 310 of the bottom opening/closing

means 300 is raised through the through-hole 411 formed in

the plate 410. At this time, the fingers 311 and 312,
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in the ascending direction, thereby raising the
articulated nenber 153. At this tinme, the joint arns
154 and 155 are outwardly pushed, whereby the | ower
ends of the wing units 130 and 140 are inwardly
rotated about the hinge nenbers 139 and 149.

. Thereafter, as the hook regulating notors 132 and 142
are driven, thereby rotating the lifting shafts 133
and 143 in the ascending direction, the hooks 137 and
147 grip the top cover 910 of the cassette 900 in the

st aheéchf arbeppgvi@dLhel tige t HBSOIOWRY LS f W head unit
opposite sides of the top cover 910. Although not

shoWM, i mrehenairesin agpy | firdmi ashatethelrheat Mah8 upper parts
conveyer 600 is outwardly w dened by the conveyer

r e§heBePhgbyeshe 400i¢seefFEle pushnadrms 3t mbHOafi3@ the
is drivep, the head unit 310 of the bottom
opBRfdgrRtbsPHY 1oeempleselys rraredd the ourpen marts of the

h- h 11 .f d_i th | ate 410. At this
A" ot T T B 0% S gty
3 j j . upi are ve
anBo R oBREEhOR B BRa b BEng DB Rbbeor; HavEErog) of che
theagsét@d ot herish rRem Ségbtﬁgdmg'&gler3§d1eis hfﬂt en, the

unit 310 is conpletely ralsed, the upper parts o he

fingedsudid 30d i312 Al edD\WRd SHUR dirPNBI@NOLREr ang at the
thereby being |latched to and griping the bottom cover

926amé ttime,cashet tieoih Toeeeal 920, a5 trbROUBEOIfR) the
is driven, the head unit 30 is |owered as shown in
FI casggtteind08t t h¥ext, the widened main conveyer 600 is
returned to its original condition by the conveyor
regulating means, and as the elevator is operated, the top
opening/closing means 10 is raised along the lifting belt
240 (see FIG. 3) as shown in FIG. 14. At this time, the
top cover 910 is removed from the cassette 900. As the
main conveyor 600 is operated, the cassette 900, from which
the top and bottom have been removed, is discharged from
the inventive cassette cover opening/closing apparatus and
then moved to the next process (test process) through the
outlet conveyer means 800.
FIG. 15 shows the position of the main conveyer, i.e.,
the connective relationship between the main conveyer and
the inlet and outlet conveyer means, during the process of

opening the cassette covers as shown in FIGs. 8 to 14.

Although not shown in the drawing, it is preferable if the
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same tinme, the bottom cover 920 is renoved fromthe
cassette 900. Next, the w dened mai n conveyer 600 is
returned to its original condition by the conveyor
regul ati ng neans, and as the elevator is operated, the
top opening/closing neans 10 is rai sed along the
lifting belt 240 (see FIG 3) as shown in FIG 14. At
this time, the top cover 910 is renoved fromthe
cassette 900. As the main conveyor 600 is operated,

t he cassette 900, fromwhich the top and bottom have
beenveatpved, thislsiahar 9edhdde@Rl t heoiayent bﬁgﬂing/closing
cassette cover opening/closing apparatus and “then

nowppatrattifiel sexdn PIAGRSS tol @3l sNEaEBSE) mbMwadM@rd and
outl et conveyer neans 800. FIG 15 shows the position

of balckwamdn chihveyerthei main comveeyEM®OO L¥€arranged in line
rel ati onshi p between the main conveyer and the iInlet
an®isbt the E@ﬂdeg@mvemg,lod@rfi et helpt ocerseeysfr means 700
openi ng the cassette covers as shown in FIGs. 8 to 14.
Al erdudiendtnloRswranyeype §hAwiodg, ther qutlstefearyielyeri means

op@APngeItB8i Y oPapRE; BPEELRG i Fofr ¥ teptem covers 910

A

mai N conveyer i i ne

ConyQ¥Ativd bfadahsi nl et conveyer means 700 and the
unl oad conveyer 810 of the outlet conveyer neans 800

in the stepsiefsiopanithe pBe:it odn A thl kAMHCOYAFSyeXL0; e,

and 920 of the cassette 900 due to the novenent of the
the connective relationship between the inlet and outlet
conveyer means and the main conveyer in the steps of
closing the cassette covers, which are reversely performed
as compared with the steps of opening the cassette covers.
Although not shown in the drawing, the cassette 900 is fed
through the outlet conveyer means 800 during the process of
closing the covers of the cassette 900, and discharged to
the outside through the inlet conveyer means 700 after the
various operations in the inventive cassette cover closing
steps are completed, on the contrary of the above-mentioned
cover opening process. For this purpose, during the
process of closing the cassette covers, the main conveyer
600 is arranged in line with the unload conveyer 720 of the
inlet conveyer means 700 and the load conveyer 810 of the

outlet conveyer means 800 through the sliding movement of

the inventive apparatus. Meanwhile, according to the
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I nventive apparatus. FIG 16 shows the position of the
mai n conveyer, i.e., the connective relationship
between the inlet and outlet conveyer neans and the
mai n conveyer in the steps of closing the cassette
covers, which are reversely perforned as conpared
wWth the steps of opening the cassette covers.

Al t hough not shown in the drawi ng, the cassette 900 is
fed through the outlet conveyer neans 800 during the
process of closing the covers of the cassette 900,

angrésephairiration, t fke Optsddia U eigbifgethd &vers of the
conveyer neans 700 after the various operations in

t heasseterd | Ve persforiniedl GOV ethec | i GeqiicR® ake the process
conpl eted, on the contrary of the above-nentioned
coshownpéni #FGpr oBesta  Fér ekhept ptihposfeeddngi mgdt kb scharge
process of closing the cassette covers, the main
cofliegetionsn@fi shareaseptda.n line with the unl oad

conveyer 720 of the inlet conveyer means 700 and the

| oad cofV€yerl’818he¥s t sEhepatiet axsavaEgBenhedfs 8o intake

apPEP U ShBhIN P B oRa Ry (¥ { RRS2ATPBELRe cassette
| NYEHLL ON, g%%‘in@%f&%ﬁ?qﬁf t %g%&:ggué he gaversnel tNenective

cassette | perrorne Sahe sequence as t he

Pr ogestiordiAW) ithdrkGs. 8 tornldt exthRiMcitRe Q%%ggﬁgean@over

discharge directi ons of the cassette. FIG._l shows
schpaming/Aldsan eta'ﬁphr@fuglrﬁay B kSroviRRAS Wiktht @hkedr more

various parts o e inventive cassette
air intake means so as to remove a contaminant such as dust
which may be generated while the inventive apparatus
operates. As an example of such air intake means, a first
air intake tube 14 is installed in the case 110 of tﬁe top
opening/closing means 100 so as to suction a contaminant
produced within the case 110, as shown in FIG. 17.

In addition, so as to suction a contaminant produced
from the wing units 130 and 140, a second air intake tube
15 is installed in the top opening/closing means 100, and
the branch tubes 15b and 15¢c of the second air intake tube
15 are connected with the wing units 130 and 140,
respectively, and in order to remove a contaminant produced
from the bottom opening/closing means 300, a third air
intake tube 16 is installed in the bottom opening/closing

means 300.

Meanwhile, the contaminants, which are produced in
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cover opening/closing apparatus and the connective
relati onship thereof. The inventive cassette cover
openi ng/ cl osi ng apparatus may be provided with one or
nore air intake nmeans so as to renove a contam nant
such as dust which may be generated while the

i nventive apparatus operates. As an exanple of such
air intake nmeans, a first air intake tube 14 is
installed in the case 110 of the top opening/closing
means 100 so as to suction a contam nant produced

W thiricuge sasss 16@, @ shawent Ivd| Sppifathd %ﬁiﬁ' UL Q% i oned
so as to suction a contam nant produced fromthe w ng
unittteroligf ahd fidfst a sseonddandr thivdka it UbGakdSthdes 14, 15
installed in the top opening/closing neans 100, and

t henst ahthfigwealoby arigessSclhf the sidomcktandingt dkem the
tube 15 are connected with the wing units 130 and
140Ubesesifect}vetyd 4hd Wherphierthe eenvaminents meet wind,

contam, nant produced fromthe bottom openi ng/cl osing
neéﬁgg%oﬁs QE?%?r tayeh andiRehatdR PiPS d1i RSt alr edisgharge

oty ShESh B BRAGRAnt A7 anfoueiied st the
of ddygihgvggéégﬁF ?ﬁ??g&uéiﬁﬁg suctioned through the

first, secon alr 1 ntake tubes 14, 15 and

16 f | owral eRYs pivﬁgﬁ, 1he 138vehS: 6! RPLREALHE OBANehe very
tubes 14, 15 and 16, whereby the contamm nants neet

W reafelyhi oberstdd oerehhr pughy asghsehajiiecrdi Reqhir®é super
air di scharge
cleanliness, at least in the level of class 10, like a
thin-film disc test.

As described above, the inventive thin-film disc
containing cassette cover opening/closing apparatus can
open or close the top and bottom covers of a cassette
without producing a contaminant in a test process for thin-
film discs, thereby assuring the quality and safety of
articles.

In addition, the inventive thin-film disc containing
cassette cover opening/closing apparatus allows the
cassette cover opening/closing operation to be more
smoothly performed without requiring a complete change in
the apparatus even if the sizes of cassettes fed into a
predetermined process are varied because each working unit
is capable of being flexibly operated in accordance with

the sizes of individual cassettes.
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means, and then the contam nants are discharged to the
out si de together by the wind. In this way, the

i nventive apparatus can be very safely operated even

in a space which requires super cleanliness, at |east

in the level of class 10, like a thin-filmdisc test.

As described above, the inventive thin-filmdisc
cont ai ni ng cassette cover opening/cl osing apparat us

can open or close the top and bottom covers of a

cassette w thout producing a contamnant in a test
processafehotdt n-af i prefésesd tOBRAMAESUIENT € present
quality and safety of articles. In addition, the

i nivenvion hhasf ibeerdi descotbed Nifog THAIKRTRE 166V QPurposes,
openi ng/ cl osi ng apparatus allows the cassette cover
op&hPag/ dkidiled oper d&thieonatd be lior eppremiattel ythat various
perforped without requiring a conplete change in the
apPafat LGNS i f adRiE ignsesand @glgﬁit@‘smrmj aneo possible,
predet erm ned pracess are varied because each workin
unf"f“%}’?‘étcagﬂﬁ%lé‘ﬁ b&FRY f FBRi bF§ORperaitd SRirit of the

ace ' . iy zes .Qf individual cassettes. 26
A EREEAERS Wl B sE1Gs8d 0 ehle B ind Z13TNSS

i nventi on has been described for illustrative

pur poses, those skilled in the art will appreciate

that various nodifications, additions and
substitutions are possible,
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wi t hout departing fromthe scope and spirit of the

i nvention as disclosed in the acconpanying clainms. 27
WHAT IS CLAIMED I S: 1. An apparatus for

openi ng/closing a cover of a thin-filmdisc

contai ning cassette conprising: a main conveyer for
feedi ng and conveying a cassette, in which plura
thin-filmdiscs are contai ned; top opening/closing
means positioned above the main conveyer so as to
open/close a top cover of the cassette; an elevator
f oWHARdDS| CXTATMED iT®al novenent of the top
openi ng/ cl osi ng neans; a bottom openi ng/ cl osi ng means
positi oned bel ow the nain conveyer so as to
open/ cl ose a bottom cover of the cassette, of which a

portionli-s cAFabrrpasfatiisi ntpmoerehiny/cdndidgwa cover of a

dependi on the novenent of a notor; a conveyer
re%ﬁ?ﬁf?gbmrf%’a?% OBt AL YT AFRP LR CAMPEISING: t he mai n
conveyer accordinﬁato the size of the cassette, the

i v EFeR Gap
rgéaléokgsvé ans; nd a,cassette anchorjing neans for
supporbl A ifl;rrj%"na a%@ﬁSF?ﬁ@mt Ca8sEt Pt erred to

i . t in .
o ) e caRRst et d! NI the main

Wheoai8yéheso MRl toC OBYRYELodeS £ 2BREELEL t¥r 3hel BhElette;
conveyer neans and

YeTiphor t iReHMa: BBdc6ANEGEING a cassette,

an elevator for inducing vertical movement of the top
opening/closing means;

a bottom opening/closing means positioned below the
main conveyer so as to open/close a bottom cover of the
cassette, of which a portion is capable of being moved up
and down depending on the movement of a motor;

a conveyer regulating means for regulating the width
of the main conveyer according to the size of the cassette,
the main conveyer being supported on the conveyer
regulating means; and |

a cassette anchoring means for supporting and
anchoring the cassette transferred to a main body of the

apparatus through the main conveyer.
2. An apparatus as claimed in claim 1, wherein the

main conveyer is connected to an inlet conveyer means and

an outlet conveyer means, the inlet conveyer means being
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an outl et conveyer neans, the inlet conveyer neans
bei ng 28 connected to an inlet end of the main body
and the outlet conveyer neans being connected to an
outl et end of the outlet conveyer neans, wherein the
conveyer regulating neans is interposed between the
mai n conveyer and the bottom opening/cl osi ng neans,
and wherein the cassette anchoring neans is

i nt erposed between the top opening/closing neans and
the main conveyer. 3. An apparatus as clainmed in claim

1, coheeetadt b6 ahopnDEENERY/ §F OBhE IndBANSd "
and secured to the elevator so that the td@ did '€t outlet

opEPPNgyet osieansnEsing scoapaited ©f BRI RAIHTRYEeAP of the
and down dependi ng on the novenent of the elevator,
whOMELRLt neorIaxest omears i natheiredd athe heaweler ofedulating
rear _end of a main frame, which is the bone structure

of MPRE el n WHOEYPOSHY GgtHesnt Hheasmehn manvéyecrerand the
of op ning/closing nmeans through a lifting
bellg%?ga%i C?Peﬁg%géF%gﬁn%y "%ar?r?t'or and ¢RAFedsi nthee cassette
el guh8kif@Mpr a ing. holder, to ,which the top
opening%% %siﬁgéﬁ%%nsqﬁ% entyAgRPOsSe oPSWEEN guithe  top

babpeh Phqg A SH S t.an scent of the noving
hol ger, gzimd thlg)gjl ﬁ???%g&gdewlﬁﬁcgﬁggcggﬁvﬁ%ﬂa si de of
the noving holder so as to transmt the power of the

notor for the ascent and descent of the noving
hol der . 3. An apparatus as claimed in claim 1, wherein the

top opening/closing means is fitted and secured to the
elevator so that the top opening/closing means is capable
of being moved up and down depending on the movement of the
elevator,

wherein the elevator is installed at the center of the
rear end of a main frame, which is the bone structure of
the main body, and guides the ascent and descent of the top
opening/closing means through a lifting belt, which is
driven by a motor, and

wherein the elevator comprises a moving holder, to
which the top opening/closing means is engaged, one or more
guide bars for guiding the ascent and descent of the moving
holder, and the lifting belt connected to a side of the
moving holder so as to transmit the power of the motor for

the ascent and descent of the moving holder.
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29 4. An apparatus as clainmed in claim1l, wherein the
top openi ng/cl osi ng neans conprises: a body which
corresponds to the base unit of the top _
openi ng/ cl osi ng neans; wing units, which are hinged to
the opposite ends of the body, respectively, in such
a manner as to be rotatable in the inward and outward
directions, each of the wing wunits having a gripping
means; and a driving unit for controlling the rotating
novenents of the wing units, wherein the driving unit

conprises: aAfrgadedtdsi ¥sng1shadd Tﬂieaﬁﬁﬁhfﬁdﬁherein'the

downward froma wi ng regulating notor, \ _

cortops ppensng (clos ipavReas 8 Usspd ies; Ot at i ng the wi ng

units, an articul ated nenber which is mated with the

dri vi ng asieidy, wiridhj comreapomds vhd cthe e turdite of the top
opposite sides of the articulated member to the top
poPPPBhggéﬁquﬁﬁqmmﬁgnsﬂnitﬁ, respectlvely,b the

opposite .ends of each of the joint arns being

rglto at ab™"Hi H§&85t oWRRER WRRS b%m%d tndtheeopposite ends of

o O PGBy BEBR T e Sk oo ratatane
pl &he'tsﬂ'@pgﬁiw%ea%nt&ftﬁaédho&l&erc%qghgfi AP the wing
mount ed on the outer upper
units having a gripping means; and
a driving unit for controlling the rotating movements
of the wing units, wherein the driving unit comprises:
a threaded driving shaft which extends downward
from a wing regulating motor, which corresponds to a
power source for rotating the wing units,
an articulated membér which is mated with the
driving shaft, and
joint arms, which connect the opposite sides of
the articulated member to the top portions of the wing
units, respectively, the opposite ends of each of the
joint arms being rotatably hinged to the wing units

and the articulated member.

5. An apparatus as claimed in claim 4, wherein each
of the wing unit comprises:
a plate-shaped base member;

a hook regulating motor mounted on the outer upper
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30 portion of the base nenber; a threaded lifting
shaft rotatably extending dowmmward fromthe hook

regul ating nmotor; plural extension bars extending from
a supporting die, wherein the supporting die is fixed
to the lower end of the Ilifting shaft; and a hook
adapted to grip the top cover of the thin-film disc
contai ning cassette in a state in which the hook is
engaged with and secured to the |lower end of the
extension bar. 6. An apparatus as clained in claim4,

whebetoh hef tMeNBbadBi hémiseL; hi nged to the opposite
ends of the body through hinge nenbers, respectively,

in suchaa timeadedt haftiddiesHadtatictatdbl §Cbke8 Qg inwara
Wi ng units are changed depending on the driving

di fgomi the diodheeguigt inguhatidmg nmotor. 7. An

apparatus as clained in claim1, wherein The conveyer
regul at PAYradagstensiconbagar esténdiaglfabm shapsportand die,
proyided with first and second actuating shafts at the
IOHEFFEHP ndte SRSt 1pgedit st fiecckoafbe lower end of the

in et b a linking belt and a driving belt,

soaﬁﬁg?ﬁgﬁéuﬁﬂ¥s¥ngnd second actuating shafts are

actuated hBogOQREEAd Ub Wi 2neM5S" covar of the thin—film
disc containing cassette in a state in which the hook is

engaged with and secured to the lower end of the extension

bar.

6. An apparatus as claimed in claim 4, wherein the
wing units are hinged to the opposite ends of the body
through hinge members, respectively, in such a manner that
the rotating directions of the wing units are changed
depending on the driving direction of the wing regulating

motor.

7. An apparatus as claimed in claim 1, wherein The
conveyer regulating means is configured in a plate shape,
and provided with first and second actuating shafts at the
longitudinal ends of the plate, which are interconnected by
a linking belt and a driving belt, so that the first and
second actuating shafts are actuated in cooperation with a

motor.
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8. An apparatus as clained in claim7, wherein the

driving belt interconnects a notor pulley and a first
actuating shaft pulley, and the |inking belt

i nterconnects the first actuating shaft pulley and a
second actuating pulley, whereby the first actuating
shaft and the second actuating shaft are rotated as

the notor is driven, and wherein the first actuating

shaft and the second actuating shaft are provided

with nmounting dies at the opposite sides thereof with
reference to the central portions thereof, .

respectively, the main conveyer being nounted on the
nount i n§.di edn @ppArnaappaaat gtapsed! oh N€Thid T) AiHBSin the
wherein the main conveyer interconnects the nmounting

di 851vipg cihedite inppesinneats oae mutwtthepuibey heand a first
| ongitudinal direction of the plate, and wherein the

t th’éHét%feﬂ N in R e r eindadihgatliimdsinghbelt andteheonnects

t hgeads..f ornmed on the secaond actuating shaft 430 are
prg{g/?def LSk LEHRREE cﬁ'faof?'m RitieYeadPd ohetecoss agfaating

th ti ' dapted to_be noved_axially
noaT Rl el Bh.RaPRLrtiAbtha: ShrrD anfediromecond
of actBigt fid Hhaahd 236C i s, ¢ tl1ereby
regul ati ngGf t he yviagt h?gga?ﬁ%%taitﬁgcgﬁgé%e S vEg: Apd
appar at ypeasir! aln@drips€! aldBubt ipger shded h&ndCOMYEY &¥econd
regul ati ng neans has a through-holé wth a
actuating shaft are provided with mounting dies at the
opposite sides thereof with reference to the central
portions thereof, respectively, the main conveyer being

mounted on the mounting dies.

9. An apparatus as claimed in claim 8, wherein the
main conveyer interconnects the mounting dies, which are
opposite to one another in the longitudinal direction of
the plate, and

wherein the threads formed on the first actuating
shaft and the threads formed on the second actuating shaft
430 are provided in a symmetric form with each other, so
that the mounting dies are adapted to be moved axially
inward or outward depending on the rotating directions of
the first and second actuating shafts, thereby regulating

the width of the main conveyer.
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predeterm ned size, which is forned in the plate, and

a head unit of the bottom opening/cl osing neans

passes through the through-hole while ascendi ng and
“descending. 11. An apparatus as clained in claim1l,
wherein the bottom opening/closing nmeans conprises: a
base unit, which includes a notor on a base plate; and

a head unit, which is nmounted. to be capabl e of

ascendi ng and descendi ng above the base unit, the head
unit being raised or lowered by a lift arm which is
provi dedp.undgr 3 i %ﬁgbt- in .
descendi ng nnve%gﬁfggﬁgtﬁﬂ %%% unf?ﬁﬁggﬁgpg?fgg?%gln the
i ncoheeyer t i pedulatiingct meAng! ORgs Ui deshr MYHMoAEE with a
provi ded bel ow the head wunit. 12. An apparatus as

cl predetérmisiesd nsilzy, witetati nis h€oriead idnithd Splate, and a
provi ded, at the opposite sides thereof, wth

fi R§eds, unki cipfar éhgdapebtiomo eperingielopposi tneaarsds passes
of éhe bottomcover in a state of being latched to or

i nSBFPRRR the Shesrebshririivhg lsarseerdintansodesaending.
cover, which are forned at the opposite ends of the
bottom cover, the lower ends of the respective
fingersqbeing.r ' to 33 the head unit,

and thelgbpegnpgpﬁéééﬁa%:Egpgﬁﬁﬁ%$§?ﬁéﬁ alpeaeaﬁgﬁkﬁln the
oppaeehk| el ny i 851y et Bak »F?ééjs yoverents of a

push arm whi ch interconnects the fingers, thereby
a base unit, which includes a motor on a base plate;

and

a head unit, which is mounted to be capable of
ascending and descending above the base unit, the head unit
being raised or lowered by a lift arm, which is provided
under the head unit, and the ascending and descending
movement of the head unit being effected in the vertical
direction along guides, which are provided below the head

unit.

12. An apparatus as claimed in claim 11, wherein the
head unit is provided, at the opposite sides thereof, with
fingers, which are adapted to grip the opposite ends of the
bottom cover in a state of being latched to or inserted
into corresponding parts of the bottom cover, which are
fprmed at the opposite ends of the bottom cover, the lower

ends of the respective fingers being rotatably hinged to
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gripping or releasing the bottomcover. 13. An
apparatus as clained in claim1, wherein the cassette
anchoring neans consists of first and second _
anchoring units, which are opposite to each other in
the w dthw se direction so as to support the opposite
sides of the cassette which is fed through the main
conveyer, wherein the first anchoring unit is provided
with plural stoppers for sensing and stopping the
cassette depending on the entering direction of the

cagshet headanmitherid e SHOPPCRS-{PVEs + i i
perpendicularl$bto t he pr%%eedi%gr |rect|gﬁ anpﬁgs being

casspéaeedly tdperfdd/ellossghbyi FErwaPd t and hBa FRYEE NS vement s
of the stoppers being controlled by actuating neans,

whP€h aarpugpsitipnetiich timtelfricoahectesnchaei i ndeirk, Yhereby
An apparatus as claimed in claim13, wherein plura

gr PRPEP A Frderatag dmhe Irettiomscowechoring unit  and

t he second anchoring unit so as to prevent the shaking

of the cassette, which may be caused while the covers

f th t ened and/or, closed,, the _
gri ppe?%gg:is‘ﬁé SB%%%%‘? 213° p%%lt"fhe&néﬁ‘ tatlﬂ‘atlft wﬁxerem the
I d 4 e cas e _can be
cgﬁgﬁ%tetﬁ{ll ?ggh%gg??(?zr ,esaé%’d \%Hrel%le?ths t IR g%ilﬁﬁgr <Ang ¢ second

ot i 4, R 0 b 1 DR 4 e
r ovadt g senwhirélcy ibAVBs da heo CassEdite, tiNbpposite sides of
the cassette which is fed through the main conveyer,
wherein the first anchoring unit is provided with
plural stoppers for sensing and stopping the cassette
depending on the entering direction of the cassette, and
wherein the stoppers move perpendicularly to the
proceeding direction of the cassette on the first anchoring
unit, the movements of the stoppers being controlled by

actuating means, which are positioned on the first

anchoring unit.

14. An apparatus as claimed in claim 13, wherein
plural grippers are provided on the first anchoring unit
and the second anchoring unit so as to prevent the shaking
of the cassette, which may be caused while the covers of
the cassette are opened and/or closed, the grippers being

oppositely positioned so that the lateral and bottom parts
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the novenents of the grippers are controlled by the
actuati ng neans which are positioned on the first
anchoring unit and the second anchoring unit,
respectively. 15. An apparatus as clained in claim2,
wherein the inlet conveyer neans and the outl et
conveyer neans are identically configured, and one or
nore | oad conveyers for feeding the cassette toward
the main body and one or nore unload cassettes
conveying the cassette discharged fromthe main body
ar efprhei dedsettd hani Bbeéoﬁ@tﬁ‘ﬁ’féfﬁrlwg?gﬁogﬁgd,t he\d

outl et conveyer neans, respectively. appar at us

as cl ai meriedncthé ngdippamseaeenhinged aRPAML ¥$r5€ anchori
configured to be slidably nnvableﬂ%%rmard and LSt anchoring

badtoddr éndwitbeeisecbhe anchoriy ayeit iih afUcHNGEGndnher as to
line wth the |oad conveyer of the inlet conveyer
nedifs @ARELSe OflnfeAt inenviawarddy ttowawdt [tdte cmEBseyee, and

ne3ps in the steps _of opening the top and bottom
covdifs BPVERRNSs &t t §PGueIFEPPeTRe mefeneRrntsplied by the

ap%@tﬂglﬂggg:wmeéafps appavghaitcl : %(Sﬁ%?! ébgggi{)xgecgleacig}n} érg}ﬁ y first

wherein t he appar atus

M\ARheri A Va1t aadRacky@s L 0q e CasselLe s
fed thrgug% the outlet conJgiéﬁﬁﬁ%gagg ufﬁﬁg§%%geCth31Y-
process of closing the top and bottom covers of the

cassette, and discharged to the outside through the
inlet cddveyén rappagadisetst bBBalhetSiitg cRB A, Qerdi8 the

conpl et ed.
inlet conveyer means and the outlet conveyer means are
identically configured, and one or more load conveyers for
feeding the cassette toward the main body and one or more
unload cassettes conveying the cassette discharged from the

main body are provided on the inlet conveyer means and the

outlet conveyer means, respectively.

l6. An apparatus as claimed in claim 15, wherein the
apparatus is configured to be slidably movable forward and
backward, wherein the main conveyer is arranged in line
with the load conveyer of the inlet conveyer means and the
unload conveyer of the outlet conveyer means in the steps
of opening the top and bottom covers of the cassette due to

the movement of the apparatus.

17. An apparatus as claimed in claim 15, wherein
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18. An apparatus as clainmed in claim16 or 17,

wherein during the process of closing the cassette

covers, the main conveyer is arranged in line with

t he unl oad conveyer of the inlet conveyer neans and

the | oad conveyer of the outlet conveyer neans

t hrough the sliding novenent of the apparatus. 19. An
apparatus as claimed in claim4, further conprising

one or nore air intake neans so as to renove a

cont am nant such as dust which may be generated while
thehel appataves appacei tiguaear dehe WISHELDY L REvahTe forward
i ntake neans conprises: a first air intake tube,

whiaoh iba¢kwand,ledhéreiﬂuatheaseasﬁedﬂ@e iop fed through the
openi ng/ cl osi ng nmeans so as to suction a contam nant

pr G4GEEH GPRVRYEN Meapssduringetundmicessnbikelosirey the top
mhicg is installed in the top opening/closing means

s02RE POLEQRL iCONCES c 6t dhenrssesteducad [diswhangedi ig the
units, .the_second .intake tube having 36 branch tubes,
WhPERSIFE EBRONER dPeu ¥H SthEORPRYCTinkeans after the closing

re ' -y hird air intake tube is installed
in%pgggt%ﬁ%rﬁlaeoggﬁfj%ﬁ#%gbsi ng neans so as to renobve a
contam nant produced fromthe bottom openi ng/cl osing

means, wherein the contam nants, which are produced
in variags pant Sagpatditis |H¥erﬁlé&@n§@pp§ﬁaté&%iﬂpd16 or 17,

suctioned through the first, secon
wherein during the process of closing the cassette covers,
the main conveyer is arranged in line with the unload
conveyer of the inlet conveyer means and the load conveyer

of the outlet conveyer means through the sliding movement

of the apparatus.

19. An apparatus as claimed in claim 4, further
comprising one or more air intake means so as to remove a
contaminant such as dust which may be generated while the
inventive apparatus operates, wherein the air intake means
comprises:

a first air intake tube, which is installed in the
case of the top opening/closing means so as to suction a
contaminant produced within the case,

a second air intake tube, which is installed in the
top opening/closing means so as to suction a contaminant

produced from the wing units, the second intake tube having
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and third air intake tubes, flow al ong pipes extending
from the first, second and third air intake tubes,
whereby the contam nants are adapted to be di scharged
to the outside together with the wind, which is bl own
through a di scharge pipe of air discharge neans. 37

branch tubes, which are connected with the wing units,
respectively, and

a third air intake tube is installed in the bottom
opening/closing means so as to remove a contaminant
produced from the bottom opening/closing means, wherein the
contaminants, which are produced in various parts of the
inventive apparatus and suctioned through the first, second
and third air intake tubes, flow along pipes extending from
the first, second and third air intake tubes, whereby the
contaminants are adapted to be discharged to the outside
together with the wind, which is blown through a discharge

pipe of air discharge means.
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