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1 APPARATUS FOR OPENI NG CLOSI NG COVER OF
THI N-F Al NI NG CASSETTE BACKGROUND OF THE
INVENTI\W‘WW‘M the i nvention The present

i nvention gies to an apparatus for opening/closing
a cover of a th|n filmdisc containing Caﬁﬁthﬁh(&Rh
t he conveni ence of description, hereinafter, the
apparatus may be also referred to as "thin-filmdisc
cont ai ni ng cassette cover opening/closing apparatus,”
"cassette cover opening/closing apparatus or "cover
openi AGPBRATYS F"OR) OFENTING/GLOSENG IOOVERDAFt TRIN-RIIM DISC
a thin-filmdisc containing cassette cover
openi ng/ cl osi ng appaFONUATINING CFRSSETFBpabl e of safely
openi ng/ closing top and bottomcovers of a thin film

di sc contai ning cassette, in mhich pIuraI thin-film
di scs are contained, wthout _prod ﬁ dust before
and after a proces@%mp@gt@%g”@hé“v? THN i | m di scs

contained in the cassette, so that the thin-film
di scs can be retained under a super clean condition

W thin qnlgl%agfrggp%r@%ﬁn tion of the Prior Art As

wel | -known 1 n the ilmdiscs are fed into a
pr edet erfinegdr LS Sndh@ict ak&1dtkaVhish ué[?ﬂaxtah‘_hg for

14 March 200 filmdiscs are contalned in one

casspinieg/SUesirgy t Bi NedvidrM 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
producinq dust before and after a process for testing the
thin-film discs contained in the cassette, so that the
thin-film discé 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-

T
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di sc containing cassette for containing plura
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 14 March 2007
openi ng/ cl osi ng apparatus before and after a test
process, wherein the cover opening/closing apparatus
mainly enploys an air cylinder so as to open/cl ose
the covers. In general, however, such an apparatus
empl by i digson ager cosydiinedeincanaotadaetiteed Sihcka S uwhdh-£ilm
clean room of which the cleanliness level is at
| edssc” conbairlig’ tesmite tfoxr hcghtaipiegs plaralr thdedfilm
by the air cylinder nay contam nate the entirety of
~ théisteakikeodimisf typieasklapdwst conerhe which @rei pdéron the
through a mnute defect, which may exist in the air
cyFPRdard Rgfitiom e ther cagsetichor Hespepbiv@iig inn theeprior
cl ean room Because the | eakage of high-pressure air
caBtks CBASANTAYEFDnDAVRr bgepepenpdicipsed bY pacassette
much tinme_and pense to res£ore tge cl ean ragogmto
i t SOBFY gPREPINUSHESEP SN 2ARPEAT Y c ReACERs & téafg(‘?\‘;era test
openp] | ogi.0g: ap. ' [ i.hder., .
T EPASELS ARDE BPEN HdtRr, REBAGHGA Lol BpbideiE hainiy
thifp1dys lah LAPOSH] e rt Qof hECLY oﬁéﬂ/‘tﬁbs&hﬂ\é’%@&bf‘g In
vel ocit’'y and di stance for opening/closing the covers
of généasiset hewedds, i tsuch abio a'{m@cﬁ'sbl empDopirPeiahy air
coge mﬁtﬁ various changes in mo$ ing 2 14pwﬁ$gﬁp2007
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 1leakage 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



condition. Accordingly, the use of high-pressure air
wWthin a super clean roomhas 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 covelsufbntivg7
cassette with his or her hands on the spot, instead

of opening/closing the covers using an air cylinder

as in the prior art. In particular, a contam nant,

such as dust, which is produced in the course of
opeondiiddnosi ng the covers of a cassette, nmay
contanminate a test space, which requires high

cl eanl i heserdinglye! Ithes wss nofi [higbrpreshsfeoraimndithin a
after the test, which will result in considerable o

| 089PRF tGLIREN aFQOoBxpBASe BeRN ndrifdtedi ngetentlyest and in
space.. SUMYARY OF THE | NVENTI ON Accordi ngly, the

pr EREMNY/GHEREPENtRASCHRAS (Rfde 157SS§5k9eCPRRALINING plural
abpve- tioned problens _qccurring in the prior, art,

AnE T DT SSGEr { AR GRERARAE RSeRE! GROFSe (BMp R MATUR1LY
thin-f] [ c I i S cover .
opgﬁ?éé52§sgs?ﬁ8 8%%%§$§?g§?gm§$%%§%§§ g%ﬁgbpéso?rgélépfnds

opgRi A R Ngn E’é’acil a‘{]ﬁ."?’%???q(n‘gg‘?@:?{@ ggeaCBQ%:‘ﬁs:th%ng an

for containing plura [ | . uring
pracessy1ahdbabss caf ivhg pRigz fad¢yn discs w thout

producing dust. 3 14 March 2007 Another object of the

presentIm np@rticulars tO dPhedintheant, 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.



a thin-filmcassette cover opening/closing apparatus,
which allows the cassette cover opening/closing
operation to be nore snoothly performed w thout
requiring a conplete change in the apparatus even if

the sizes of individual cassettes fed intQgavarch 2007
predeterm ned process are varied because each working
unit is capable of being flexibly operated in

accordance with the sizes of the cassettes. In order

to achi eve above-nenti oned objects, there is provided
an appahsotlerf mbjepenofigtiné osrexpnt davemtisn as to provide
thin-filmdisc containing cassette conprising: a main
coavehin-figm cesaetie anverorpepingy/cosisgeapparatms, which
which plural thin-filmdiscs are contained; top
opBhIPHF cHRR | FRESeREEN$IAYEEi OPSAERI AHGPANghePREARION to be

CORE o235, 85 O SRR B SVET ol gronoe
fith i.ng/ ' X bot t
o et R ASRLAOLELR L PR RO cossecees

CORY&YEht§0aa rEHeQ@ﬁﬁ!’[rféqogﬁcﬂzeggt [Feat %‘f@EdOfbeE?ﬁlsq% each

cassette; a conveyer regu ng means fof regula

t h@orMir hupit t @ NBAPRIRNVBY TGO B9 tHSerHte® in
of the <cassette, the nmain conveyer being supported on

t haccardesyrer witleiHealsiings @ANdie aadsattassette

anchoring nmeans for supporting and anchoring the

casset t Entoxgesf dror edthtieve above-nendyonéd t digj eaqppsar &ahase is
t hrough the main conveyer. Accordin? to a preferred
enP¥RN ifiag | an happaratuwonfeyeoprening/ckasimg2007cover of a

thin-film disc containing cassette comprising: a main
con&eyer 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 beiow the
main conveyer so as to open/close a bottom cover of the
cassette; a conveyer requlating means for regulating the
width of the main conveyer according to the.size of the
cassette, the main conveyer being supported-on the conveyer
requlating 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



is connected to an inlet conveyer neans and an outl et
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 conyeygrth 2007
regul ating nmeans is interposed between the main

conveyer and the bottom openi ng/closing neans, and

t he cassette anchoring nmeans is interposed between

the top opening/closing neans and the main conveyer.
Thest ogbreRete8g/td 0sh NdnTB@NScdrvelkbt efkanRd S@EUBARD dutlet
the el evator so that the top opening/closing neans is
capehVveyef meminag whyelhlyr apfvdoen Mg Geiggobohiected to
novenent of the elevator; the elevator is installed at

t hen cderdeér sifdet hef relee maie bbda madn theaneyt s cdoriveyer
the bone structure of the main body, and gui des the
asweans afr¢indeswemectédt Heo t ap opshehg/sddesiofy mbenutlet
through a lifting belt, which is driven by a notor.
TheoBYV@YeE dgreadsmpthe egonvevesy ireguhat g meapswhs chntemosed
toB oBeningéclosLng neans i s engaged, one or nore .
guPBEYESR sTRGr MGdR dCRBVEYRF adBenthenPotlies c ORENSRI{FHpsing
nmovi ng_hol der, side of which.is.connected .to the
|iF‘FF‘ﬂ§' bl § b 3 AP SRE b ErePRCNORES, gpsans 1s  interposed
(o] oI=Yal! | ol g ns ri aa b [ .
copPLated B0, (B DB R R0s "o Gha  ehe  main
oOpeBhP&y&t 0si ng means; wing units, which are hinged

to the opposite ends of the body, respectively, in

such a wReNesp aspendnhpclediaipmeansSis 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 -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. 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



14 March 2007 in the inward and outward directions,

each of the wng wunits 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 singlia @gase. 2007
driving unit of the top opening/closing neans

conprises: a threaded driving shaft which extends
downward froma w ng regul ati ng notor, which

corresponds to a power source for rotating the w ng

uniihs theanirwardc udrad edutweatier dibéstions, ergrgebi the wing
the driving shaft, and joint arns which connect the
oppBits e havdeg & grippimd i wedrs;edanemaerdtivimge toft for
portions of the wing units, respectively, the .
opPeRtIQLldngs bhe eattasfinghanqusiments zofis thei nging units,
r ot at ab) égin ed to the wing units and the _

ar YRRIR . tRe€c¥iRgnyniks t ard prheseditiving unit are

i nvent icgnbgeach of e wng unit caonprises:,
a

h
pl BYRSE d aba%H“-’r}t@nb%ﬁ‘ﬁe-a | 1TPe; FFieber unﬁ%ﬁrﬂfedtlaﬁ] top
i f the b nbey ; L
¢ noRif/atRREh pé’*%é‘?%’”?%%%ﬂa%aja?&%a%dd%mv@pg shaft
| tor. . tensjqn . _bars.
L PRl UL IR ok MR B R R

t heot fMfon@Rd £6f a bBfet i SduRe SRR trorap Ko its,
adapt ed too grip tahie) t%p cover of trﬁe tﬂriu%-?ﬁjml&gsgm S

Comt At DGuTAERE hembet awisicH €is Nenyhg&d {hen heRK id¥iving
engaged with and secured to the |lower end of the
exslea ,orarghrjoiint taresalwhiehneohhestekHeOopposite sides of
openi ng/ cl osi ng neans, the
the articulated member to the top portions of the wing
units, respectively, the opposite ends of each of the joing
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 1lifting 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



6 14 March 2007 rotating directions of the wing units
are changed depending on the driving direction of the
Wi ng regulating notor, wherein for this rotation, the
Wing units are hinged to the opposite ends of the
body through hinge menmbers, respectively, janghtdhe2007
conveyer regulating nmeans 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
bekbtasing hiifretheohs réf thed wingOnH: &6 taral idREn§@T ddpending
are actuated in cooperation with a notor. According to
t henpridgendrivignt directtiva tdf nthel Mingaseefilatéayemotor,
openi ng/ cl osi ng apparatus may further conprise one or
nDWEe%ﬁ¥niﬁﬂ?a%giﬁea¢ﬁﬁti9nasthe vEnpumias eoatBifgentto the
such as, dust which may be produced while the
i nOBRPS A appRfiat usf opéhst e@o%er@mwge a’l;l\lﬁr?_gieEt adembers,
e onpLi ses: first air intake tube, which is ‘
i ng?gg?cgt&%&y,t hé'mgaseth&f t‘FFé“iedﬁrope‘%ﬂgh‘éP&@%i nge?]r}s is
me t.Q suctj.an cont am pant produced. w t hin
(reonchAl b A Sl Pl erafieen pacn 'ritst ang
in d, i t ni ng/ Si S _,S0 as to
L T g R A Ehe 3o Ry iy o5 the
LheLses0nthidt ke | ¥hEeARHAGCRAARGN 4 ubgRa I AU
connected with the wing units, respectively, “anda
t hdr ik iaig beltpkeotihe: ithel REtat | g6k idedong Qeﬁ&wﬂnr% shafts
openi ng/ cl osing means so as to renobve a contam na

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
SO as to suction a contaminant produced from the wing
units, the second intake tube having branch tubes, which
are connected with the wing uhits, respectively, and a
third air intake tube is installed in the bottom
bpening/closing' means so0 as to remove a contaminant

produced from the bottom opening/closing means, wherein the



produced fromthe bottom openi ng/cl osi ng nmeans,

wherein the 7 14 March 2007 contam nants, which are
produced in various parts of the inventive apparatus

and suctioned through the first, second and third air

i nt ake tubes, flow al ong pipes extending from the

first, second and third intake tubes, mhere%&M?ﬁ312007
contami nants are adapted to be discharged to the

outside together by the wind, which is blown through

a discharge pipe of air discharge neans. Wth the

I ngentamnigmahnits)- Whiighdiage @adHatedNAGnCasgedis® pEOHMELIof the
openi ng/ cl osi ng apparatus, it is possible to open or

cl Deeeritievet @ppandtimtdroimsuet éosedf tlroughs ehé ef W dth)ogecond
produci ng a contam nant in a test process for

t hapd fhimd dilgcéntake rafbesas Sliovnglarwe pdpaki ¢xtemiing from
safety of articles. |In addition, the inventive

t hthe f ifligsli scsecomdai amdhg thésdseint@keoviedbes, whereby the
openi n Lclosin% apparatus allows the cassette cover

opETRICRBS S NG I6p O3P8 €8 e dkschagasdt Py the outside
d wi t hout i rin co ete chan in  th

PoReriiRe Rl O ol wi SO BLE AR, o stigcharge

pr§gggggfﬁa@§d Fg ﬁ@gn¥aried because each wor ki ng

unt t e o

IS capa eing Tlexibly operated in

accor dapeh WHd ideatsigesndh-# NG \diddakorfssetde Sassette
BRI EF DESCRI PTI ON OF THE DRAW NGS The above and "ot her

obg®edrs , ofeahyy €S0l abrartagss ief id hsodyi®iento open or

invention wll be nore apparent fromthe
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/clbsing 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



8 14 March 2007 follow ng detail ed description taken
in conjunction with the acconpanying draw ngs, in
which: FIG 1 is a perspective view showing the entire
construction of the inventive thin-filmdisc

contai ning cassette cover opening/cl osing 13pPRarcat 257
FIG 2 is an expl oded perspective view show ng the
conmponents of a top opening/closing neans and
connective relationship between themin an enl arged
scale; FIG 3 is a perspective view show ng the

cofpdhenirsy Ofiet AN edl M Hipt96nT dakbAY iANLIBVRELISh with
the top opening/closing nmeans of FIG 2 and’the
cothecacammpangling i drsdingsheimeaiidthem FIG 4 is an

expl oded perspective view show ng the conponents of a
bot t om Epeni ng/ ¢6osa nperspast avel aiewnvehodring the entire
regul ati ng means_and the connective rel ationship
befRREREUGHiCON 50f sthe elpyeptéve perhdpetilwe diisew containing
showi ng the conponents of a cassette anchoring neans,
whFRsTiste (CRYeR| PRRNINGY FlASing: appagabesly of FIG 1

FIG 6 Ls.a schematic view showi ng inlet conveyer

means athDuil & BhveXrCdeca RenARech1%s e VéBwMnSBPBENG othe

| PEombAld: 2 okt LoD Bk U5p CHEIEL R SREELLE SREC e
Schei®dd dhshili BHoSHAMNY nbR €3 6 U U QE&e&fscéieghin'filln
di sc containing cassette of %[% g

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
inlet 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



FIG. 8 to 14 show the process for opening the top and
9 14 March 2007 bottom covers in sequence while the
cassette containing plural thin-filmdiscs is passing
through the inventive apparatus; FIG 15 shows the
mai n conveyer which has been displaced bylghganj12007
conveyer regul ating neans of FIG 4 before

process of opening the cassette covers as shomn in
FIG. 8 to 14; FIG 16 shows the main conveyer which
has been displaced again by the conveyer regul ating

mepsstét  Ebferd 1?1“@&;91&18@ WI‘HQ%SSU{H ELoSIMmQ t taining.

cassette covers, which is per ormed I n a reverse

orpgeurai t hhtxe-fﬁrlaﬂceléés the 26885 tHroBBRNItAE tffventive
cassette covers shown in FIG 8 to 14; and FIG 17
sheppasgiusnat i ¢ arrangenent of air |ntake nmeans
installed to various parts of the inventive cassette
cover ob¥Enmi ngfcl 6bPHY dpprar meds aadneepemgwhich has been
rel ationshj thereof DETAI LED DESCRI PTI ON_ OF THE
pFéE?F%_FF%F@@B m@em&r gpaniatking megnsf efrBES. 4 before
odi ment of t resent invention will be described

° r BFF&Fite® o Bing .t atRTIRF 18 LRVRFS. 3 shen in

0 i esgription and draw ngs, the sane
?g%%%gg % zéfals are used to designate the sane or

TP A LS LR e
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

10



10 14 March 2007 omtted. FIG 1 shows a main body of
~the inventive thin-film disc containing cassette

cover opening/closing apparatus, which essentially
conprises a conveyer neans (see FIGs. 4 and 8) for
feedi ng and conveying a cassette, in which jsphddcgl 2007
thin-filmdiscs are contai ned. Hereinafter, the

conveyer neans will be referred to as "main conveyor."

Al t hough not shown in FIG 1, the main conveyer 600

(see FIG 8) will performits allocated work in a

st ain@ttédwhich- it is connected with an inlet conveyer
nmeans 700 (see FIGs. 6 and 8) connected to an inlet

si de of FiBe Omishowsdy adh bbl¢ dEpahat UaveRtvedNthin-film
outl et conveyer neans 800 (see FIGs. 6 and 14), which

i sdésaneconhtdinin@ncasddtate st@eerof opdra ngcbosirgyagparatus,
The inlet conveyer neans and the outlet conveyer

nedhiChy esSenRtigddyr icomnrisesra Benveyerameans (see FIGs. 4
compqnents_ which formthe inventive thin-filmdisc _
cog{')’ai MingfeasfepaEng caner SIBIYAELCI dsFAgSelfar atys which

CPERATE PRTSTH @ rpoRrerioattasind; 5 diekeipatter, the

' LG ' conponent.s of the '
o TRol, eangWITE Bl 10 a8d  TedPs eeyer
. : _ eni 0SiAG
e e L Pk oy S era IE U EL V000 (see
enFaggegh sGaliepeafr! s 3119cAtOETWREACHIVE ¥ES&VE in which

showi ng the conponents of an elevator for raising and
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 described later. Here, various components
which form the inventive thin-film disc containing cassette
cover opening/closing abparatus, 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

13



| owering the top opening/closing neans of FIG 2 and
the 11 14 March 2007 connective relationship between
them In the present invention, the top
openi ng/ cl osing means 100 serves to open/close the
top cover 910 of a cassette 900 (see FlI G 1£)mardcB 2007
whi ch plural thin-filmdiscs (not shown) are

contai ned, and is arranged in such a manner as to
operate on the top of a main conveyer (not shown)
within the main body as shown in FIG 1. Such a top

OPRRINAGLEL 7817t aEBASH AV D tiiebh! Ly and secured to the
el evator 200, so that It can be noved up and down

accordi mg tRet heedBMEMIHveRk ibRE &l1RVaLEp @%ni\:@:/%fbsing

is mounted at the center of the rear side of a
frzwand, 100 cervest hto lbpefa/slost Uhe @bpt NoudR 10 of a
body. The el evator 200 provides raising and |owering
nowaseeatte t W bugeearrIsscdndi ng ahilch debomridithgnbeéiIlm discs
240 (hereinafter, to be referred to as "lifting belt
2407pt GhewN iaredconbaimgd,a anst ds 210anged ishewohia manner
FIG. .1 and 3, wherein the elevator 200 conprises a
nm?ndondRfEEAtE20M \iiec IR @f ranBednt sonverenl (1':@2 shown)
ui de, .bars 230 when it is raised and_| owered, the
?m\yilﬁalﬂoltg‘& maz‘@oek&%é%gaﬁo ¥Ped ™t FHfe &t de PHEl edf top
to 0L el 40 r.this, movenent, and the
togbggglﬁ %%ll%qggi r%eannéan%é&léﬁ itsslte ag \Ms?‘ﬁu’f‘??g to the

LBl i S48 L ORAPER RALEl 15 ML TANS, Hforcing
of tbhehkOmovement of 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 wunit 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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openi ng/ cl osi ng neans, wing units 130 and 140, which
are hinged to the opposite ends of the body 120,
respectively, 12 14 March 2007 in such a manner as to
be rotatable in the inward and outward directions,

each of the wing units having a gripping nRagsschaich=
driving unit 150 for controlling the rotating

novenents of the wing units 130 and 140, wherein the
body 120, the wing units 130 and 140, and the driving
unit 150 are housed in a single case 110 (see FIG 1).

| nint lsecho@ amemiery/ad osonpererstathble time thd vimgard and
unit 150 conprises a threaded driving shaft 152 which
exPetard dewnest iprfs,omeachi nof r ethe awing nuiigrs 1héying a
whi ch corresponds to a power source for rotat;gg t he
wi PERRFNGs Me@ng, aaed 121 0drighingr tindtl 3@ dfeengentrodlding the
which i.s engaged wth the driving shaft 152, and _
J oFPRetings TYATERES 105 TR KNG OGS 139 BhddPe ewherein

sides of . t articul ated nmenbe to the top
b

por ?gﬁ@9¥) qﬁfnalﬂﬂiPgl?%oigﬁégihdﬂo'ré@ﬂe@PFvQF}Ying
Lo bl B8ised UY negdatest P i R T m
13&@?‘9034%;:@{?%%7@10%35?0gAe%Béd TRTDEM L Oy s N 8- 150
the wing units 130 an 40 respectively conprise

pl ediprSizapedabasierdmidaer aridin@ndnkdt, hbdt ikl chOLRESnds
132 and 142 (hereinafter, to be referred to as "hook

r edpvradairdg nfidonr S'3 neing ed regul &eiraut emotgaper 19D) ti Which

of the correspondi ng base nenbers 131 and 141,

t eeErisgponds to a power source 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, 1lifting
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
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lifting shafts 133 and 143 rotatably extending

downward fromthe correspondi ng hook regul ati ng

notors 132 and 142, plural extension bars 135 and 145
extending from 13 14 March 2007 correspondi ng
supporting dies 134 and 144, which are fixed miQH b7

| ower ends of the lifting shafts 133 and 143,
respectively, and hooks 137 and 147 adapted to grip

the top cover 910 (see FIG 7) of the thin-filmdisc
containing cassette in a state in which the hooks 137
ambritspanding csupmbrandgsdies etl34 caridhel 44gwanhiehdaref fixed
the extension bars 135 and 145. As shown in FIG 2,

t Heo h&bRs lpr 1erdsar of erhgagbilfwingh ahaftecAdBecartdo 143,

the |l ower ends of the extension bars 135 and 145,
Wi SSPeSk L ¥RHY 1 rﬁ%gﬁlﬁoi‘ﬁenbn%ﬂﬂ)rmﬂg agppted 3® AHdP14Be top

| R Gt s PG g ngéngfggt%gﬁﬁﬁgﬁréggpnwoﬁlﬁagnm
h d

TRy ehr kL LA CRhioR the &°8¥<“F33r?3nhﬁtqdelf%onare

?01[01%% %Hgsé&gi”écf‘tﬂcf‘&ﬂ@tf%ge}f’én ange f.q1 Jt¥nsi Pn bars

ation, the wng units 40 are pre era

hitgedidd 4%  RPoHoWe ardsrel bhe thadyodie wvouglm are
hi nge nenbers 139 and 149, respectlvely I'n operatlng

t hendagiedopRitng/flddsianghseéds tP0.thef 16Ffer 2@rdisi VBRI the
shaft 152 is rotated in the descending direction by

t hexteinsdonegodad | N@5nodred 135, theicippextpndt itirdugh the
trgi’lchoring 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
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
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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 14 March 2007 the w ng reguMatddi€oo7
not or 151, the upper portions of the wng units 130

and 140 are pushed outwardly and the | ower portions

are returned to the original state toward the body

120. The gripping of the top cover 910 (see FIG 7) of

t hde twing- fiegoldi fog coota Nl Fly cessetppen pantiibnat ef the
as the hook regulating notors 132 and 142 are driven,
wwangi mnitst hd0 andt14d) ateafpushesS catwatdBy aard ridiaatlaver
in the descending direction by the hook regul ating
mPestsonsarmFetazned neo e PIEoiRgl dFteater §ovwaRd 4hey body
descend together with the extension bars 135 and 145
and®he hooks 137 and 147, and if the lifting shafts

equl sl RgoreRRIS £ iR B ocOreE TUlaRt, FE GfEe we

supporting di'es

T R T e

Pree3atihdendt i UM Sadd01#nda 2d0driven Paindr@dhalif the
t he "hooks 137 and 147 could grip the top cover of the

casFetihg. shBFss opsBabkh@n1wBl hrbe rdeated bed ithe miescending

detail with reference to FIG. 8 to 14. FIG 4 shows

cairective begl aheohshkpregueeing matdrsm132 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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openi ng/ cl osi ng neans and a conveyer regul ati ng neans.

As can be seen fromthe drawi ng, the bottom
openi ng/ cl osing nmeans 300 is |ocated under the main
conveyer 600 (see FIG 8), and the conveyer

regul ati ng means 400 is interposed betweengt hg-dibihy7
conveyer 600 and the bottom 15 14 March 2007
openi ng/ cl osi ng neans 300. The conveyer regul ating

means 400 serves to regulate the width of the main
conveyer 600 depending on the size of a cassette as
bespenihgdcleding meaned¥oer M Nek PEdRRSRr dedul 8€idRiMeans
conveyer 600 is positioned on the top of the conveyer

r il steirvgsmeansedilate e odiitey &f rthegumati hngoffeeysr 600
400 is configured in a plate shape, and provided with
aclependihgg shaf the42dzéhefeianatdsgettet @shaerimbyerfiedd into a
as "first actuating shaft”) and 430 (hereinafter, to
bPrespEpFBiNGd gyrocessondandt ukhe ngrnaighafconyeper t 00 is
l ongi.t udi nal ends of the plate 410, which are

i MOSAEAANEL ¥ We SeBr af tGOVEYeLr hEp@ tringr Meanrs #00.
referred to as "li.nking belt") d. 413 (hereinafter,

t 3 Be COPUPYST Crpqu) ahin0 PFgRn (4 (b1 1s \ConidShFed thea ‘Plate
fi an ctuaf i fts_420 an 30 are

acstrh% te édg?%sﬁﬁ%ggg;ﬁawgﬁ V\A&ilﬁamgnﬁots g?PﬁS&O&qAn(%eremafter'
aqqi tpon, [ he i I iUk R~ el

AT o e ER e e O TERT e R g SKpPP Paha 430
aqhegkli Agft&hal ttopubbeyrdenreand tbheati mMddidnbel befdak ing
interconnects the first actuating shaft pulley 422
arsthafit$pcand thet Udhgbfudinal 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 dfawing, 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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pul l ey 432, whereby the first actuating shaft 420 and
the second actuating shaft 430 are rotated as the
notor 440 is driven. At this tinme, the first
actuating shaft 420 and the second actuating shaft
430 are provided with nounting dies 423 and 424 and
mounting di es 433 and 434 at the opposite 14j¥pgh 2007
thereof with reference to the central 16 14 March
2007 portions 421 and 431, respectively, and the main
conveyer 600 is adapted to be nounted on the nounting

di §5rédizchs 424 arf3331434espBEE I Y, drdt RIHf @3l @onveyer
that the threads (not shown) forred on the first

acto@tiNGdapatl 4@bandunied bhreadsmoneinghowey) 423, 424;
formed on the second actuating shaft 430 are provided

I N433 syaBe} r weefedinm i t Is epedfertaide. thbeamnhbi tdrebde (not
mai n conveyer 600 interconnects the nmounting dies 423
anshag?) afdrméte onuthencfidises ak2iatd 88, shbifth 420e and the
positioned opposite to one another in the |ongitudina

di Feeeadsm 010t hehgndt fqTed \Wivertdien 3eRongp ARtua§ing eshaft
423 and 434 and the nounting dies 424 and 434 are

add3? e@ro BROViFSFeditxPal INERRAF d TOFMoitdy geagh gother.

ionnM‘%"lr‘}g‘"WP%}t%;th i | éemaf"i} re”sct%t"i?g’grg%oé E%‘*P‘%lrr%tgfq“g%'gs s@@g H%iuplging
[ t,s .4 4 ) | aji 3
\?mp(g#%é Io‘?‘gjt fw%%fna‘li%r‘% é%?@@%r“‘%@&%ﬁ@%n%@gr"a}ing’h&gﬁ are

L?‘g&dée‘?éei:rdr?nﬁr? gg%%?gmh?éch%ﬁ“%h; S0 £ hg%l g%&i}%j,inal
angi fedtgash Wi tthdlPiaktet BeohOLhorR BPEHNGRIN®ShGJdies 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
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nmeans passes through the through-hole 411 while
ascendi ng and descendi ng. The bottom 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 nmounted to be capable of ascendi ng aseknh 2007
descendi ng above the base unit 320. The head unit 310
is raised or lowered by a lift arm 322, which is
provi ded under the head unit 310, and the 17 14
March 2007 ascendi ng and descendi ng novenent of the

hesstemaiing320di Ses@éidiGigeGhdvemeft t beakhy HRa@'udWB10 is
al ong gui des 321, which are provided bel ow t he head

urdfifegted Thevertically 332 @nddovrhealgigdemided 328, abhich
positioned in the base unit 320. The head unit 310 is

a & Pravided | belaac theohead ponids 3100 t Tiee boitfitomrmo822 and
92Q (see FIG_7) of the thin-filmdisc containing
ca&%ﬁpéfjew]ei%et Al heesi tiened3in the basei deit 3R0.

the o site sides thereof with fingers 311 and 312,

whi Chp% g‘&ﬁat Bt 051 i15 thP3GEpybick Hhdxgsf copsesponds

R R A
i | ' i, L pt .
Coup SR DR | BRSSO BRI Gy provicee

t ha bgid O8pEdR&le Qe sF W hdrdioF g%%&lﬁﬁ%ﬁgg%ge glrlg\’\%rnd 312,

ends of the respective fingers ! _
r sihdicablayehiagggted otd herfipachd! rBﬁpof%}Qe (BhAgCoFEPRE ot tom

310a), and the upper parts of the fingers are

r epweredl) sopasnetd dmsrdlbyefl ohavapstwnd BeekWasd. These
novenent of a push

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 regulating means 400, preferably, between

the top opening/closing means 100 and the main conveyer
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arm 310b, which interconnects the fingers 311 and 312,

thereby gripping or releasing the bottomcover. FIG 5

shows conponents of a cassette anchoring neans

installed within the main body of FIG 1 and

connective relationship between them The jgagseht 07

~anchoring nmeans 500 is positioned between the top
openi ng/ cl osi ng neans 100 and the conveyer regul ating
means 400, preferably, between the top

openi ng/ cl osi ng neans 100 and the main conveyer 18 14
Ve @), 2897 sh6kl, 1S FIEQWL i nwirdfeinl, thehesfigettBe anchoring
cassette anchoring neans 500 consists of two

amudeors i5§OunphsiSid qfhemwei mathering tumilhe bl etherx@inafter,
as "first anchoring unit") and 511 (hereinafter, to

bet@ ebgr reefferress teecnd “dncdorianghoning ) unihi ch amde 511
opposite to each other in the widthw se direction so.
as'herednghbeE. 4R batrafsrredobs a¥ ‘tspeopdsarehariggounit”)
see, .FIGs. 7 and 8) which is fed, through the nmain .
(o Ar808PPOTHE® di?cl‘?&FF‘nﬁtDﬁ’F 50 5§ %ﬁét%"illswrsﬁtlon

fixe unted on the nmain frame shown in E

1 S5 T SPRECF P e TardRa A e reskush B (see

W ETEP U AnaSBOPRAT S 924 A tiRthahOknd RSl N% M yer 600.
stoppl ng the cassette dependi hg o the entering

diFRetdiho?fingheneasssi6 €and NEsE rﬁ%fpkp@rﬁix%lyaﬂngunééﬁ- on
nove perpendi Cularly to the proceeding direction of

t hehe ciasfret ffarfd10P JROVEHowen irhertér si, aRBELEiMOtdi Eirst
wherein the novenent of the stoppers 521 and 531 are
caraholried byit aslQdls pgortdad wixth aldraBOstodperts 828 and
positioned on the
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 sé
that the lateral and bottom parts of the cassette can be
concurrently supported, wherein the grippers 541, 542; 551,

552 may be hinged to the first anchoring unit 510 and 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 cassatigcar£o7
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 concurrently
supported, wherein the grippers 541, 542; 551, 552

Maye&sndiahe®drifg t e f 913t 1ANSHOK | NGkt 240 Angk tc|3§able
19 14 March 2007 second anchoring unit 511 in such

meofierotst irg bimweagabl eowefd r ohat tagsdtear dity, towar dvent,
the cassette. In that event, the novenents of the

grtppemeovedént $42f Sble Eg&appEES it r ob42d bBglf hes52 are
actuating neans 540 and 550 which are positioned on
t heocntrodilegdndhorthyy artuating awshnshebdecamtl SHhcwbid¢ngare
unit 511, respectively. Meanwhile, the parts of the
geretr@nsﬂil onsipe £3rst5gncher W dBitadléd andt khehsecond

cass tte are f froma material, which is as soft
g émlg ggg Be?ﬁe&%’f?(i%’he H??*&Yf}l&ﬁ—rwtbﬁ pREts of

danagtéf ﬁe&% U DR BB ool B AaCH R i Cene
CONY &R te Bl %ognﬁ%?& %”eﬁﬁ‘f'cﬂmisch &' Eoft as

connected to the |nPet and o I nventive
CasSHd Al eGOLRN aBPRR HHeTLAS| Gﬁeaﬁgﬁé'@idﬁ’mth theFlc&ssette

respectively, by way of an exanple. As shown in
6,and the occurrence of contaminant due to the damage caused
by the friction.

EIG. 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 schehatically 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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the inlet conveyer neans 700 and the outl et conveyer
nmeans 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 unl oad
cassettes 720, 810 for conveying the casseif @890 2007
di scharged fromthe main body 1 may be provided on
the inlet conveyer neans 700 and the outlet conveyer
nmeans 800, respectively. FIG 7 schematically shows an
exanple of a thin-film disc containing cassette which

camaybecarsdni plulreli eientfvin EBSSLIdRI @VESp cover and a
openi ng/ cl osi ng apparatus. The cassette 900 20 14
ViraditorO 0o verayarnpat nopl wa  tow nahd! whdi IRAtamd o the
top cover and a bottom cover are put on the top and

t HR2Ss6ttem sespertivedysetine suchspeaanuetytoi hesuapalsle of
manner to be capable of being opened. In the draw ng,

r NG cCPeNRTer al Ing3bhe dspvieg, t eferentenonymexalt hR930”

ca sette. FlGs. to 14 _show t he operation of the
PSetne Hiairy PPﬁYd?%ct%maéﬁﬁFE@ cassette’

openln articular, FIGs. 8 to

LR B g
S, AT R Bl R b crcmin
L%??E%?E%SB"%& S BhaE) Heo oS0ty UL Byl o
\?\jﬁt?%ﬁplkgciﬁn%% g Pén@f}hﬁxé &S SrRANKEYESm EdTs’Mile the
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, 552 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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inlet side of the inventive opening/closing apparatus,
and the cassette 900 fed in this manner is
transferred along the nmain 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
drawi ng, the cassette 900 is safely supportieifarsh £A@/
gri ppers 541, 551; 542, 552 which are nounted on the
anchoring units 510 and 511, of the cassette

anchoring neans 500, respectively. Thereafter, as

Shwrebl) Eh& agintasafrﬁ’se P4 VAP 1zjesafa_tre L3%ak819 04ALRE so

in the descending direction by t Wi ng regulating

Mt StHe 1H@eRr bh@s dffednEenbaig 183i€leseendand 2k0l4kre
March 2007 whereby the joint arnms 154 and 155 are

| rovowdirdlgr adpenedlo abdiat the IHiwge enslboedrls t 139 wiang 149.
units 130 and 140 are outwardly opened about the
hiNeger , mesbehewrl 3% &16.120, ad\ettte masosh2lh (seeFFG:. 19), of
as the notor 210 (see FIG 3) of the elevator 200 is
driheergleviagorog08pani dgivensi bige meem sopargidaded oeinty means
along the lifting belt 240, whereby the hooks 137 and
1400 [desgenfpyetonhddeorl ifkdngi heltind4® +3erghy the hooks

o CaPoR LBeSk Y le BB S U A g0 140

150 b il kD ARSI RGO | [ Blogecre

A A T v

| nwargley akebRE £ Akttt Bg, R piERREESng 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 mot'ors 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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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 state of being |latched to the

| ower ends of the opposite sides of the tép Maggkr2007
910. Although not shown in the drawing, in this state,
the main conveyer 600 is outwardly w dened by the
conveyer regulating neans 400 (see FIG 4) and as the

ok cB#rd proVide@nont BRehephosiid SO0l D Peh@Munit

openi ng/ cl osing means 300 is raised through the

t hBbughabhe! modéd beagedron ddth phHer 4d40. tAé UBpsr parts
time, the fingers 311 and 312, 22 14 March 2007/
whtldresnfe hyr ditiedexttdiont lof apyeopush Arte310b tahe dadr the
unit 310, are noved away from each other at the upper
pahead urtdr 830 By chepletelon nafisede phehuppen IkOttsand the
after the __head unit 310 is conpletely raised, the
uppEt9sFEr t3 lofanch812f iaxge moved1 tanard1oner enotdiesd thereby
not her, thereby being latched to an

toward ope g d

gr DBy 1FRETI561 (G A ST LA090 £ hEn POLEGBs EPYET 9829, Of the
30T SR PO s 1BrERR Yot rre The MAFRE 119 e ey the
. _ NG

oo B0 R PR Stan oS B EIGT, 10 st ¢ ehe

redamded ihe, i tehdr gk fgh Qﬁf\ﬁ@ﬂ' 9D by; 4 hereﬁle{}é(&ygfron}] the
regul ating nmeans, and as the elevator 1s operated, the
t Ofassette 900. Next, 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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openi ng/ cl osing neans 10 is raised 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, the
cassette 900, fromwhich the top and bottom hawd been
renmoved, is discharged from the inventive cassette
cover opening/closing apparatus and then noved to the
next process (test process) through the outlet
conveyer neans 800. FIG 15 shows the position of the

maiiAveatiey er  thirefilmt hecgosaeadd i va-dwelrat i @BeRify/closing
bet ween the main conveyer and the inlet and outl et
coappyeatueais , cahifignged heo ph@cebidapfly apeably fdrvard and
cassette covers as shown in FIG. 8 to 14. Although
nobaskeard.i n Ithsodr tlae mpin tconvepeef @®klse artatdwed i23 line
14 March 2007 inventive thin-filmcassette cover
op&athgthe okbeady canyeaeat U0 | of cthd i iplietd cooveger means 700
slidably novable forward and backward. If so, the
maBRdc dheepddogdo cPaVeyeandEl ¢hH theeoutdeth egnveyesd means

cogégyer 760 of the inlet conveyer nmeans 700 and the
unP88d 1BohlBy EFeRY (Pl ORGTE NGL B teBnBY ePOHIhCovegs 910

in_t f i th d_b 91

22028 e hEcerr e o UEEFE tRe thEvaREAReDY Phe the

ingggghyfwgggﬂkgggés.FIG. 16 shows the position of the
er, i.e

mai N conveyel ., the connective relationship
bet veengihe {8l Ho@Ndn@UbdSilcicrOBYEYRE MBS AP dNE i e,

mai n conveyer in the steps of
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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closing the cassette covers, which are reversely
performed as conpared with the steps of opening the
cassette covers. Although not shown in the draw ng,
the cassette 900 is fed through the outlet conveyer
means 800 during the process of closing the @gver so@f
the cassette 900, and discharged to the outside
through the inlet conveyer nmeans 700 after the
various operations in the inventive cassette cover
closing steps are conpleted, on the contrary of the
aboMAsRNE hOBRE  or, OYBE BPERESY JH RQ88Sng FHe Idlvers of the
pur pose, during the process of closing the cassette

Coydsettehasnpefopme®yii tHdOsdmte afdcrieaied kB khBeprocess
with the unl oad conveyer 720 of the 1nlet conveyer

mestiesin/ Olh aRIGd .he8 | bad 1dorexepet Ghe dfeedling auntll elischarge
conveyer neans 800 through the sliding novenent of

t hditenténnsvef agparcasasttdkanwhi | e, according to the.

24 14 March 2007 present invention, the process of

cl osi ngFithe tovahowsf sahemagissanr@ngsmert f @fneaiy nintake
the sane, sequence as the process shown in FIGs. 8 to
147e805e pt N v Lefe Vot O¥id R ShaPhe thai rldvenbike orcagpgtte
cassette. FIG 17 shows schematic arrangenent of air

| BRI IHGIRPIRY v ARPGES S t SO t KRS i nyeRnPGEIve
Cassellien FONCT  QRAINANO ¢l 05400 Apparatus aNdoLPee  cover

connective el ationshi p thereof-

CERCR/ SR Fing SENANLE| BE) e PR B B . o

I eV & nk ak@NhedM NAY aBUED 2&méSta 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 the 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 té 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¢ of the second air intake tube
15 are connected with the wing wunits 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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whi ch may be generated while the inventive apparatus
operates. As an exanple of such air intake neans, a
first air intake tube 14 is installed in the case 110
of the top opening/closing nmeans 100 so as to suction
a contam nant produced within the case 1104 BRS-ShOYHY
in FIG 17. In addition, so as to suction a
cont am nant produced fromthe wing units 130 and 140,
a second air intake tube 15 is installed in the top
openi ng/ cl osi ng neans 100, and the branch tubes 15b

andazbsudf phbes seEonehai invehekee t WBBardfusfll 8nd suctioned
connected with the wing units 130 and 140,

r esheotglvedhe, fapdt) nsemohelr ahd teiRyeix daBalel tirds 14, 15
produced fromthe bottom opening/cl osing neans 300, a

t hand dier fliowt akdeonguheiped i 82, ndbal | @3 iextehdidmt foom the
openi ng/ cl osing nmeans 300. Meanwhile, the

cohtkes ndhi s15wahdh 14y e wpesely ethé ncortaninansc meedowind,
varjous parts of the inventive apparatus _and suctioned

t hWBigh ihdlowpsthreudtyid disgharee Piger 1inphkelx (fHssharge

14, 15 and 16 fl ow al on i pes 12, 15a, 13 extendi ng.
{1 BRFRPe tbdbens thes SHRLABNARGS; cAkF | Hbscharged to' the

cont am nant s et wnd, which is blown through a
diggﬁi}éh;ﬁﬁgﬁgﬁiﬁ %&rgﬁerwapéthaLge neans, agg t hen

th ' t i . t [

toget her oy iRe i, ChECHMERELLe \pbarftls fon be very
appaféf s pRRaPEd Vaiwen Sahiely Qpakat ethRYEN rbfufrsPaG8per

whi ch r'equires super
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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cleanliness, at least in the |evel of class 10, like a
thin-filmdisc test. As descri bed above, the inventive
thin-filmdisc containing cassette cover
openi ng/ cl osi ng apparatus can open or close the top
and bottom covers of a cassette w thout prdmsidid2607
contamnant in a test process for thin- filmdiscs,
thereby assuring the quality and safety of articles.
In addition, the inventive thin-filmdisc containing
cassette cover opening/closing apparatus allows the

casset 121 tGvigh ORENINRYFELPSH NJeRsdiAn@n b2 b%h@LEresent

snoot hl'y performed without requiring a conplete c

| ninvent idRPaiay UBe@y eliielstribed Sifees Of1aRsaeivées pquBoses,

into a predeterm ned process are varied because each

wothasey skilled sinapeid eaet heillg bppreédilateopaiat edak ous

accordance with the sizes of individual cassettes. 26

1modtirfdleag O7s, Aetbuipnsa pnéf exubad ieubidtisTeate ofposbéeble,

present invention has been described for illustrative

pwww, depaskingi [firem | fhehesaepe wiand appiedtatef the
vari ous nndlflcatlons addi ti ons and

su’cfé‘ﬁ”t%f’Poﬁ% dirsclesed; bn ethe \GocrRmpaRnYaihCLAA®S f r om

the scope and spirit of the invention as disclosed in

t he acconpanying clains. 27 14 March 2007
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VWHAT IS CLAD= is: 1. An apparatus for opening/closing

a cover of a thin-filmdisc containing cassette
conprising: a main conveyer for feeding and conveying

a cassette, in which plural thin-filmdiscs are
cont ai ned; top opening/closing nmeans positixngg-aPoue;
the main conveyer so as to open/close a top cover of

the cassette; an elevator for inducing vertica

novenent of the top opening/closing nmeans; a bottom
openi ng/ cl osi ng neans positioned below the nmain

COWHRY €IS LAIMEDOT®pPENn/ cl ose a bottom cover of the
cassette, of which a portion is capable of being noved
up and down dependi ng on the novenent of a notor; a
conveyer regulating nmeans for regulating the width of

t he nai h. condeyeppaceusli figrt opehéngid®sdhgt e cover of a
cassette, the main conveyer being supported on the
cohbbyefiln ddaracomipimsagscassettze campeisingnchori ng
means for supporting and anchoring the cassette
transf ef r8diR ocnvRYex Beygyfeedinge anghisendeying i magisette,

th i) .. 2. An t | ai med i | ai

1. SngHE AHEL e i drOeg brcs @B RRBER D0 an | Nl et
e A .
Co@?ﬁ\‘?éy%i‘ 8 88 +8! &lerS9 088 éhceopﬁ%'ogepocgy 3 L0 cte;

outl et
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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conveyer neans being connected to an outlet end of the
outl et conveyer neans, wherein the conveyer regul ating
nmeans i s interposed. between the nain conveyer and the
bot t om openi ng/ cl osi ng nmeans, and wherein the cassette
anchoring nmeans is interposed between the {49March 2007
openi ng/ cl osi ng neans and the main conveyer. 3. An
apparatus as clainmed in claiml1, wherein the top
openi ng/ cl osing neans is fitted and secured to the

el evator so that the top opening/closing neans is

capairerted theiang ifde¥edeHd SRdtHOWRGLASRA RAdORKENBUt1et
movenent of the elevator, wherein the el évator 1Is

| neortdyed atedrise beieEer cofnddi®d Medr afN@duelle® BAUN of the
frame, which is the bone structure of the main body,
aneMigisitdesonvieyers caebnand wiesednt tife t eneper regulating
openi ng/ cl osi ng neans through a lifting belt, which is
drf&AIF bySa HHEEPOseAd batweenn the mhbvatconvepeapr ianes the
a noving holder, to which the top opening/closing
rn§§$$q“g SRERRA Clo8dngr maRNS, gande whereihorthpii damgette
tq$F§§cent and descent of the nmoving holder, and the
[T

75181 t F6ANRCt ed®t 0 ANEGEROSSE t hOStRBER ng Hes dertop
; 1t t f th t f th
5 cofiny L1 BEM Indal B ned magirPtiiarerao. 14" Nar ch

2007 4. An apparatus as claimed in claim1, wherein
the top opening/closing means conpri ses:

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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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 g §hi@PR0g7
means; and a driving unit for controlling the rotating
novenents of the wing units, wherein the driving unit
conprises: a threaded driving shaft which extends
downward froma w ng regulating notor, which

responds ur, : £ ot he .wi_n
Lo e o Ao h Mgy 161108 L SR the

dr tep rgpestiaby clésithg @iedhsakdmpr ddch connect the
opposite sides of the articulated nenber to the top

portions bédy hehidmgorreispsnds espechid Mdde U@ of the top

opposite ends of each of the joint arms being

r OPRATHNGY CAPALRE memnishe wing units and the

articul ated nenber. 5. An apparatus as claimed in

cl ai m 4V1RgheFBit§ edbichoprehbinged tmithewppdsies: eads of
| at e- shaped base member; a hook regul ating nmotor
ﬁoﬂ?ﬁé’& n CREPST e lyppdp saoh 1a mannel 2s0%o bmmdtatable

g];(jtr{e ESP% g%.e 8’%&2%&6 ao&tlua%%degigégttiiorqg , Slgggm roo‘ft att:}?ebl %\/ring
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 requlating motor, which corresponds to a
power source for rotating the wing units,
an articulated member 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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fromthe hook regulating notor; plural extension bars
extending froma supporting die, wherein the
supporting die is fixed to the | ower end of the

lifting shaft; and a hook adapted to grip the top

cover of the thin-film disc containing casgeth&H Bod
state in which the hook is engaged with and secured -
to the lower end of the extension bar. 6. An

apparatus as clainmed in claim4, wherein the wng
units are hinged to the opposite ends of the body

t hporgiorhidfy@ hBEpREs Snembespecti vely, in such a manner
that the rotating directions of the wing units are

changeda dhpeadidil it ihgesasEyi P&té’darbqgt bQ’Eex{?&ir{rg;gjownward
Wi ng regulating notor. 7. An apparatus as clal I'n

cl &rom Ithentheoki rediieat i@nmeys¥; regul ati ng neans is
configured in a plate shape, and provided with first

and secBharalctexdenagos Haftss extehlieng | fgi BUSIPSdraMdS die,
of the plate, which are interconnected by a linking
beVReLfid £h8r SYPRRrtHeIa dicoishiixechad ithet lawer esrromdthe

actuating shafts are actuated in cooperation with a
no%%f?lrf?gsi’ﬂ%kﬁr%‘ﬁ; 2007 8. An apparatus as clained in
claim?7 [ h driving.belt interconnects a

mot or pﬂ!%@{ Zarﬁ%p%eai FRtITIR R it SRYEE ¢hilthg thipgfilm
theidd nkdimiiRghy LALEECONMESTS 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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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 provi ded wi-th 2007
mounting dies at the opposite sides thereof with
reference to the central portions thereof,
respectively, the main conveyer being nounted on the
nmounting dies. 9. An apparatus as clained in claimS8§,
wherein the nmain conveyer interconnects the nounting
di es, which are opposite to one another in the

| ongi tudgnal ghrgsbd f oot e, .a ei.n the

t hreads forned onﬁéﬁgﬁ%grgF gg?ﬁé??nén gg%ﬁ@eéhuﬁhﬁﬁgln the
t hr éadsirdgr Bedt Oni rithe c8ALOAK% agt Uadi € £y
providedq?n a synnetrfc forn1m%tﬁﬂggc %p%g%¥ égg S%aFlISt

t heactuattiingy sthia€s pudléyapied tre DB nawed Xt aihYerconnects
i nward or outward depending on the rotating directions

of théeffirsst aahdasbupnshast uptibey shalit & $d@RPYactuatirg
regulating the width of the main conveyer. 32 14 _
MVar BRL 2007 viterely dhyearfitngg asctalagiingd shaft! and the second
wherei n the conveyer regul ati ng neans has a

t hr 3THAHOGe ShREh are gptatedras M soter Wwhiddives, and
fornmed in the plate, and a head unit of the bottom

openi ng/@?eorﬁﬁﬁlg ﬁ%eo\ns{a‘ﬁ%s eCtYHiRgghShaEL t MnGughholsecond

m'é&ﬁﬁ%ad'%ﬁnda eesg%ggiélgd 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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11. An apparatus as clainmed in claim1l, wherein the
bott om openi ng/ cl osi ng neans conprises: a base unit,
whi ch includes a notor on a base plate; and a head
unit, which is nmounted to be capable of ascending and
descendi ng above the base unit, the head unjgt maRei D807
raised or lowered by a lift arm which is provided
under the head unit, and the ascendi ng and descendi ng
novenment of the head unit being effected in the
vertical direction along guides, which are provided

bel ow t He®.heash apphiratd. adcRARRALYS Agif! & ”WH'eJLéln the
claim1l, wherein the head unit is provided, at the
oppriveyesi desgitatriagf , meand Hddges s thMdugh-B6B with a
adapted to grkg the opposite ends of the bottom cover

i n Rresleseamyiedhesing,| avklwd i® Gormessein edhei plate, and a
corresponding parts of the bottom cover, which are

f or1f8d atiihe Wppddet ebehtiam ofonemd npécleshingov@eans hepasses

|l ower ends of the respective fingers being rotatably
hi ﬁ‘é&“ﬁg ts%% ti’E%ﬁP“o*PfPlﬁ)ofhltlﬁeaﬁ%%mﬂWi @pga@ﬁfqelmémg-
upper parts of the fingers being repeatedly

opened/ cl osed by forward and backward novenents of a

puSh 1 WG SbRAELERIIEC LS Lhe T LRget Sy DTS ey e
SO oS LT Af e D T cosset e
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
formed at the opposite ends of the bottom cover, the lower

ends of the respective fingers being rotatably hinged to
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anchoring units, which are opposite to each other in
the w dthwi 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
wth plural stoppers for sensing and stoppigf@atdie 2007
cassette depending on the entering direction of the
cassette, and wherein the stoppers nove
perpendicularly to the proceeding direction of the
cassette on the first anchoring wunit, the novenents

of thee Isaspperit,bemy ent usddedpdyrs agt uahengi ' being
whi ch are positioned on the first anchoring unit. 14.

An rgpeatedly ependdiiciedednbyl fbrwdRd awerisddkwapdumavements
grippers are provided on the first anchoring unit and

t h®IseR oRBSAn@l®r i ndighi tingderasnnects evbat fihgeshaktngreby
of the cassette, which may be caused while the covers

of IHRRIRGsEtHed egFing Pkt dPokt@mogoredsed, t he

grippers being oppositely positioned so that the

| ateral and bottom parts 34 14 March 2007 of the

cassett g can,be _concurrently supported, .and wherein .
Che ori e s Ay SBRRFEEEF 147 | HRA THRRL HThiaRaM g waprain the
an c chor i nit in such nner as to
beqﬁggggﬁg E?QP%?gpgndﬁgﬁgbréP9s%% r&gfh 135 s@Pfle, second
an@nchBei M®VENEIY s @ [ re _cont ol l.ed by
thenca_ctta iﬁg néan‘gil\%{lqa%rgipo%tt%i gcr?e _odrr%1 t%tglefri ~y the
anghdthngséndiredtdohN8oS8s00d SAGHNY Mhel¥pbosite sides of

respectively.
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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15. An apparatus as clainmed in claim2, wherein the

i nl et conveyer neans and the outlet 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 casgeMbfcn 2007
di scharged fromthe nmain body are provided on the
inl et conveyer neans and the outlet conveyer neans,
respectively. 16. An apparatus as clained in claiml1l5,
wherein the apparatus is configured to be slidably

noebithef caswitt catn BadomigreWOE) &Jdg)pb%ggai dhd

. . A 1)
conveyer is arranged in line wth the"load conveyer

of the iwheeeinotheeygtippesssadhinged #8 Gad fG98¥ ¥ fehoring
of the outlet conveyer neans in the steps of opening

t hainisp anddthet secorebvaichorfinghancasset secllue hdhndrN@s to
novenent of the apparatus. 17. An apparatus as cl ai ned

i nbel fapable wicrmotatigs idwdbdhih PORFrd heheppeditte, and
is configured to be slidably novable forward and
ba&ﬁ\ﬁar@?vw%i nofhethasatippeirs fare t rapaghliéd by the
outk&t gonveyer  means during the process of closing

t hnECYRT 1 hd G Bom cHPeFR oRre hePetiddened, emd the first
di to.th t si de t h the inlet ,
e aRERE P k" End eSS B ahi P 130e U b TaSBRCL SveLy -

An apparatus as clainmed in claim16 or 17, wherein
during the process of closing the cassette covers,

the mai n5CONKRY8hpd s HWd difel! 98 Wil{hthe yQad 1o
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.

16. An apparatus as claimed in claim 15, wherein the
apparatus is configured to be slidably movable forward and
backwafd, 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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conveyer of the inlet conveyer nmeans and the | oad
conveyer of the outlet conveyer neans through the
sliding novenent of the apparatus. 19. An apparatus
as claimed in claim4, further conprising one or nore
air intake means so as to renove a cont anilda¥arciudP7
as dust which may be generated while the inventive
apparatus operates, wherein the air intake neans
conprises: a first air intake tube, which is installed
in the case of the top opening/closing neans so as to

sudtheorRpparsDid aie Nedtif iRueddced wet Bl Mdd& ¢R%8b1& forward
second air intake tube, which is installed in the top

opemdngbatlosintg nelereiso thet @aswetton i COBAANNIBNLh the
produced fromthe wing units, the second intake tube
hawiutdet 3gorveyear okags0durbrarntie pubesss Wi &losify the top
connected with the wing units, respectively, and a

t hiang &ottpmt greersibefi shensaakktte, nandedbstharged to the
openi ng/ cl osi ng means so as to renobve a contam nant

pr QYGEade f Errudhe thet todebpeanveyert owiang mdaes, the closing
wherei n the contam pants, which are produced in
varrPEastHt 2161 CPReletsfent i ve apparatus and

suctioned through the first, second and third air

i nt ake tubes, flow al ong pi pes extending from the

first, sgcond and third air_ intake tubes, xhere t he
cont ani nghtsigr eadpapc?éjﬁttga t° bé:tlé'rlg'ﬁaarﬁbdc 3t h 5 or 17,
oULBid&in during the process of closing the cassette covers,
the main conveyer is arranged in 1line 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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together wwth the wind, which is blown through a
di scharge. pipe of air discharge neans. 37
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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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