;e3e, W**+|; AV6VTW DSSCRI PTI ON DI SC CARTRI DGE TECHNI CAL FIELD 5 The
present invention relates to a disc cartridge for use to store a

di sk-shaped signal storage nedium such as an optical disc or a magnetic
disk therein in a rotatable state. BACKGROUND ART 10 Various disc
cartridges have been proposed as protective cases for disk-shaped signal
storage nedi a. For exanple, Japanese Lai d-Open Publication No. 9-153264
di scl oses a disc cartridge in which a di sk-shaped storage nedi um having a
singl e or doubl e signal recordi ngPESEFIBREBIOMi ch will be herein referred
to as a "disc" sinply) is conpletely enclosed in a disc storage portion.

The di sc storage portion is defi I NSl rtridge body that is nade up
of upper and | ower hal ves. The cgﬁ Ci§§§q§3g§ﬁ?ncludes chucki ng openi ngs

and a head opening. The chucking 20 openings allow the tur

spindle notor and a clanper 1 to chuck a disc insertedhﬁwmmmﬂﬂmﬂmM@kad
opening allows a head to read and/or wite a signal. fro . The
| ower one of the chucking openings is continuous with the heat®p®ni ng.
Accordi ngFRCHMIGALt EdEJRrator carries such a cartridge, dust 5 easily
enters the inside of the cartridge through these openings and the disc is

also easily sojled with finger rks. For that reasqQn, the disc cartridge
furthé? i ncl uded® aPESREEPES ngiﬁﬁr@e Aked 58@&?n§§58p99¥§ﬁ¥§9%aF?Fidge

havi ng such a structure, however, has 10 the follow ng drawbacks. Firstly,

such a digge Cpt Lhdge MUKk Rhaed Nigndi StbPaBECAdIt U & ulisCast 2hage
space, defined

optical disc or a magnetic disk therein in a rotatable state.

AR

BACKGROUND ART *159159+

10 Various disc cartridges have been proposed as protective

cases for disk-shaped signal storage media.

For example, Japanese Laid-Open Publication No. 9-153264

discloses a disc cartridge in which a disk-shaped storage

medium having a single or double signal recording sides

15 (which will be herein referred to as a "disc”" simply) is

completely enclosed in a disc storage portion. The disc

storage portion is defined inside a cartridge body that is

made up of upper and lower halves. The cartridge body

includes chucking openings and a head opening. The chucking

20 openings allow the turntable of a spindle motor and a clamper

1



bet ween the upper and | ower hal ves, should be thick enough to allow a disc
drive to accurately read or wite a signal (or information) fromonto the
disc stored in such a disc 15 cartridge. The reasons why the disc storage
space should be relatively thick include the expected flutter or warp of
the disc being rotated and an error that may occur in disposing the disc
cartridge at a predeterm ned position inside the disc drive. 20 Secondly,
the shutter for closing up these_chucking and 2 head openi ngs at the sane
ti me cannde SBULkr Re@ife ansentedstwhilgsthecheadiopening Adkas a head
manuf acturi ng cost of such a disc cartridge. The reason is as foll ows.
Speci fi call e o] h I SE..C idge is provided wth an
openi ng SLtf%?: e%‘ﬁeal‘l g?ﬁ%aﬂ?%‘t'%fgt%%&%%jrh%}'%&{% 01% an%lsa(p’he\e(lﬂ eogleorwen%,o%i | e
t he upper half thereof is provided wth another opening for the clanper.
Thus, to elfoxdel twekihge®penehgRyS sUR G idulouEe wilthe tHuHeia rtﬁ;%}ﬁidd@. be
formed in a U shape, which is not so cheap to make. 10 Thirdly, the disc
stored inside such a disc cartridge is not fixed in nmany cases, thus

possi bl y dggerAgnalyt whilentheaeperatorcprrriewrsughl a@antariidae prdttens.
Specifically, although a disc wwth a nmetal hub can be attracted and fi xed

in positign via a netig force sp as nhot.to nove 15 incqnstantly, an
opticaP df§ft 'thenggﬁﬁb,ﬁ’e‘? g.l,nsald%o &Ff aLCBGD, CPE'gﬁbﬁ?%H el XSS
novabl e freely, inside the disc cartridge. Accordingly) when the shutter of

the disc epehinggeahd SRBNEIsENSE UR16HCsl BTy lidiBaa dbiSth MBdhfIY Sariie
cartridge through its openings and be deposited on the disc 20 easily.

Also, if the disc is shaken so nuch as to contact 3
For that reason, the disc cartridge further includes a shutter

for closing these openings up.
A disc cartridge having such a structure, however, has
10 the following drawbacks. Firstly, such a disc cartridge cannot
be so thin. This is because the disc storage space, defined
between the upper and lower halves, should be thick enough to
allow a disc drive to accurately read or write a signal (or
information) from/onto the disc stored in such a disc
15 cartridge. The reasons why the disc storage space should be
relatively thick include the expected flutter or warp of the
disc being rotated and an error that may occur in disposing
the disc cartridge at a predetermined position inside the disc
drive.

20 Secondly, the shutter for closing up these chucking and

2



with the inner walls of the disc cartridge, the signal recording side of
the disc may get scratched or fine particles may be stirred up and
deposited on the disc. 5 DI SCLOSURE OF | NVENTION I n order to overcone the
probl ens descri bed above, an object of the present invention is to provide
a disc cartridge that has a reduced thickness and a sinplified, nuch | ess
expensi ve shutter for a single-sided disc, in 10 particul ar. Another object
of the present invention is to provide a disc cartridge that can

drasti cal rgad cORCRiNGS dREt the AR pEIMEeraNethebgi skommed edtt er dPW by
getting the disc firmy held inside the disc cartridge and elimnating the
i nconst ant vepent of the disc.. A third.object. of the 15 present invention
2 to provP e alhs TR TI T e o o e i 25R Sne ey B
side of the disc stored therein. A disc cartridge according to the present

i nventiongi 86! Y8ecroagar t riggerbosyn fsshyt Esli18wd. a @pé_&ih%gum?,ZQhe
menber. The cartridge body includes: a disc storage portion 4 hat stores
a disc, having first and second sides, therein so that the disc is

r ot at abl elpwer hhadif sefstbeadd sgoramhirigiae timtproreided swish denobpehéndi sc

i s exposed; a chucking opening that is formed on the bottom of the disc

stora 5 portion So 3as.to ge e di sc .chucked externally: and a head
openiﬁg tﬂgf %beaﬁﬂfé%WﬁﬁﬂqH% %ﬂ% 5REPEHCo MR gpBe ?t&*ﬁﬂi BBPPIBH-so as
to aIIOM(a head, which reads and/or_mmites a signal fromon the second si de
of the d'§HiléOtﬁécﬁﬁﬁefhﬁaiECQHQrébﬁeiQfpib@iééécwiiﬁeaﬁBﬁhéﬁrobéning

supported to, and
for the clamper. Thus, to close these three openings up at a
time, the shutter needs to be formed in a U-shape, which is
not so cheap to make.

10 Thirdly, the disc stored inside such a disc cartridge is
not fixed in many cases, thus possibly causing dust or fine
particle deposition and scratching problems. Specifically,
although a disc with a metal hub can be attracted and fixed
in position wvia a magnetic force so as not to move

15 inconstantly, an optical disc with no hub, e.g., a CD or a
DVD, is normally not fixed, and movable freely, inside the
disc cartridge. Accordingly, when the shutter of the disc
cartridge is opened inside the disc drive, dust may enter the

cartridge through its openings and be deposited on the disc

20 easily. Also, if the disc is shaken so much as to contact

3



10 novable with respect to, the cartridge body so as to expose or cover at
| east the head opening. The disc hol ding nenber holds or releases the disc
onto/fromthe cartridge body. The disc hol ding nenber preferably holds the
disc by pressing the second side of the disc against the bottomof the 15
di sc storage portion. Also, the disc holding nenber preferably brings at

| east the outer periphery and its surroundi ng portion of the second side of
the disc into contact with the bottomof the disc storage portion. In one
enbodi nen¥ithhetie scinngx r iwddd s nefudébea 6@l Wwartxides . dithe hignad
menbers, including the disc holding 5 menber. Each of the disc hol ding
menbers i i d haf -a ti he f 15,00 t he outer
periphery§8§b?ﬁgﬁ§is%$d%t Fgaspﬁgwoaoﬁkth@g is@gﬁo|§§%§Qﬁ§%€er€Iha e

t he sane shape. The disc hol ding nenbers nay be interlocked 5 together to
perform aﬁa@ﬁﬂéﬁéb ofapf bBOLtifge@r upehfasasposeedi 66. the amgcenbodi ment,
the disc holding nenber is an ellipsoidal ring nade of an elastic material.
The ring is defornable so as to have an inside dianeter that is greater 10
than the dianmeter of the disc. The disc holding nmenber preferably has a

sl ope that contacts with the disc. Preferably, by disposing the disc
hoIding e e r Ef é&ii&ﬁg so that the slope of the disc hol ding
menber ~ ov of the disc, 15 the slope is brought
into contact with a side surface or edge of the disc, thereby gripping the
di sc thereon, phesYdur 86 dvescairl Ngle t BeobB2bh8Madsdrithdl SabevE! ag®
portion, and holding the disc thereon. In one enbodi nent of the disc

cartridge, the cartridge
object of the present invention 1s to provide a disc

cartridge that has a reduced thickness and a simplified, much

less expensive shutter for a single-sided disc, in

10 particular. Another object of the present invention is to

provide a disc cartridge that can drastically reduce the dust

to be deposited on the disc stored therein by getting the

disc firmly held inside the disc cartridge and eliminating

the inconstant movement of the disc. A third object of the

15 present invention is to provide a disc cartridge of a good

design by displaying the 1label side of the disc stored

therein.

A disc cartridge according to the present invention

includes a cartridge body, a shutter and a disk holding

20 member. The cartridge body includes: a disc storage portion

4



20 body includes a pair of positioning holes that engages with 6
positioning pins. The positioning pins are provided for a disc drive to
define an insert position when the disc cartridge is |oaded into the disk
drive. In another enbodi nent of the disc cartridge, the disc 5 cartridge
body i ncludes a concave portion that engages with a convex portion provided
for a disk drive and that is used to prevent the disc cartridge from bei ng
inserted erroneously. In another enbodi nent of the disc cartridge, the disc
cartri dgethatlystpeeadesdiseonkavéngofirsh endt seaghgesideeh shegedsngex
portion provided for a disk drive when the disc cartridge is inserted into

t he di sk ive. . Wile the dis artridge s _beji.ng | gaded into, and fixed at
t he inserEB%gSFPFon%ﬁ%iﬁg,IP%@'&Q%? rlvgﬁetﬁgs|fﬁ;9ﬁﬁQﬁr@°ﬁ§h%%raH§y
rel ease the disc that the disc holding 15 nenber has hel d thereon.

Al ternatiyghy, ®fetBara@si kiaai Nge Pithe oliiklke gisSkesidsda engagenickinghe
positioning holes of the disc cartridge, the disc hol di ng nenber may
rel ease the disc that the disc holding nmenber has held thereon. 20 As
anot her appenhagi tdatasishdamadkexoporttieonboktiom 97 ther dhdsted storagke
disk drive to prevent the disc cartridge frombeing inserted erroneously

ol di s TRRBEF OfafOr ERessh Heite TSR oA SRR L hoblr 2nbeofel d 5
thereon. As still another alternative, as the convex portion
opening that is also formed on the bottom of the disc storage
portion so as to allow a head, which reads and/or writes a
signal from/on the second side of the disc, to access the
second side of the disc. The shutter is supported to, and
10 movable with respect to, the cartridge body so as to expose or
cover at least the head opening. The disc holding member
holds or releases the disc onto/from the cartridge body.
The disc holding member preferably holds the disc by
pressing the second side of the disc against the bottom of the
15 disc storage portion. Also, the disc holding member
preferably brings at least the outer periphery and its
surrounding portion of the second side of the disc into
contact with the bottom of the disc storage portion.

In one embodiment, the disc cartridge includes a

20 plurality of disc holding members, including the disc holding

5



provi ded for the disk drive engages with the concave portion of the disc
cartridge, the disc holding nenber may rel ease the disc that the disc
hol di ng menber has held thereon. 10 The disc cartridge nmay include a pair
of disc hol ding nmenbers, each hol ding the disc thereon at two points. Each
of the pair of disc holding nenbers nmay engage with one of the pair of
positioning pins provided for the disk drive, thereby performng the
operation of holding or releasing the disc at 15 the two points of the disc
hol di ng n@ﬁﬁ@?rsubg?%%t?%l??es?ﬁﬁ?t%ﬂ%@b@gymeﬁh%r§hﬁ?t@%Sﬁﬁﬁe@nﬁPuHBaﬁ
menber that engages with the disc hol ding nenber so that the disc having
been hel di .eas h S t I e

The di sc %o?gﬁﬁggﬁe éﬁ%éﬂmﬁ%c¥gé§Eghde or Igug gs%g&q%h% 38#%9 gh?hat
has been nolded so as to forn1an integral part of the cartridge body. The
disc may deseit har heladtorwoelormsatk hyistel wé 1digy thHemedes t ey PRATE OBhel N
one enbodi nent, the disc cartridge further includes a 5 | ocking nechani sm
for fixing and supporting the operation of disc holding nenber onto the
cartri dges@wely shidpee t hdTht sdikel diphdimgrb@enbensol @avig hehe idtterlonkedon.

I n one enbodi nent of the disc cartridge, one of the disc holding menber s

the dite havaiief DEAEREERRF of cnekatdcl o MM o et ifadERe T hnRs”

Q

et he® e%% 13

menbers are holdlng the disc thereon. In one enbodlnent of the disc
cartridgeaigde disc hol ding nenber further includes a stopper portion for
15 preventing the disc fromdroppi ng down fromthe storage portion of the

di sc cartridge when the disc hol di ng nmenber
In one embodiment, the disc holding member is an

ellipsoidal ring made of an elastic material. The ring is
deformable so as to have an inside diameter that is greater
10 than the diameter of the disc.

The disc holding member preferably has a slope that
contacts with the disc. Preferably, by disposing the disc
holding member on the cartridge body so that the slope of the
disc holding member overhangs the outer periphery of the disc,

15 the slope is brought into contact with a side surface or edge
of the disc, thereby gripping the disc thereon, pressing the
disc against the bottom of the disc storage portion, and
holding the disc thereon.

In one embodiment of the disc cartridge, the cartridge

20 body includes a pair of positioning holes that engages with

6



rel eases the disc. In one enbodinent, the head opening reaches a side
surface of the cartridge body. 20 In one enbodi nent, the disc cartridge
includes a 9 protective |ayer for preventing the disc fromgetting
scratched on the bottom of the disc storage portion that contacts with the
second side of the disc. The protective layer is preferably selected from
the group consisting of an 5 anti-scratchi ng nonwoven fabric, a dustproof
nonwoven fabric, an anti-scratching coating |ayer and a dustproof coating

| ayer. | npesitt ket muims. tThe diosd tdentingd pd nsuarrge provddedefon brdidlcor a
dust wi ping nenber on one side of the shutter that 10 noves across the head

i th t i d.. | nbhodi t..the.dirt
of The di SELTS FenBbbtiny=? ot BETRG PHELHICE HAPT cCPReadPBcorE L AEBNtact
with the protective layer that is provided on the bottom of the disc 15

storage ppsiadd. idtb o giaxdigrmRte,. the disc cartridge further includes a
di sc holding/interl ocking nenber, which is stored inside the disc storage

portion to synchroni ze opening or closing of the shutter with the hol di ng
or rel easi ng oper anoghelyy entedfirgn20ofioltdiengdherbeartiddgel,n the disc
enbodi ment, the shutter is substantially in a fan shape and is held so as

to rotate and i de around the chucki ng openi ng, and openi ng or closing of
t he Shﬁtt%?ngfége body {hcludes a con avg portion tha enggges with ag

convex portion provided for a disk drive and that is used to
prevent the disc cartridge from being inserted erroneously.

In another embodiment of the disc cartridge, the disc
cartridge body includes a concave portion that engages with a

10 convex portion provided for a disk drive when the disc
cartridge is inserted into the disk drive.

While the disc cartridge is being loaded into, and fixed
at the insert position inside, the disk drive, the disc
holding member may release the disc that the disc holding

15 member has held thereon.

Alternatively, as the positioning pins of the disk drive
engage with the positioning holes of the disc cartridge, the
disc holding member may release the disc that the disc holding
member has held thereon.

20 As another alternative, as the convex portion that is

7



synchroni zed with the holding or rel easing operation by the 5 di sk hol ding
menber. The di sk hol di ng nmenber preferably holds the disc thereon by
pressing at |east the outer periphery and its surrounding portion of the
second side of the disc against the bottomof the disc storage portion, the
di sc hol ding/interlocking nmenber 10 or the shutter. In one enbodi nent, the
disc cartridge includes a plurality of disc holding nenbers, including the

di sc hol di ng nenber. Each of the disc holding nmenbers is disposed so that a
portion tBREFESET forplthecdisk FﬁévﬁuF8rPﬁ%YF%FeFQeo@lfﬁeCEBtH%QQ? HHIM di sc

hol di ng menber preferably has a slope that contacts with the disc.

Pr ef er ablyg 4 i i g i ol.di o] h i SO
that the %lo[;r@e/ g‘?é?ﬂié%i g%gﬁgggﬁﬁb{?nee glea%eogser al}lgghtghgjogg{a{e‘{é gg(?fgﬁery of
the disc, 20 the slope is brought into contact with a side surface or edge
11  of thwewdided fiderethy @iseptagttbégdi stheh@ieen hqlidEss el Ghae

agai nst the bottom of the disc storage portion and hol ding the disc
thereon. In one enbodiment, the disc holding nenber includes an 5 el astic
portion tifdeasss hben fAdFHedtRat asthe Hse aholdiagr amepher ohasheheld
cartridge body and that is deformable in such a manner as to either hold or
rel ea thedsc- |'n one enmbodinent, the disc holding member further

i ncl udes a stopper portion for preventing the disc from 10 droppi ng down
fromthe storage portion of the disc cartridge when the disc hol di ng nenber
rel eases the disscstlinlonanethedi nEDternatitve | haashuhecr copess tvoekisse the

head openi ng, the di sk hol ding nenber rel eases the disc.
provided for the disk drive engages with the concave portion
of the disc cartridge, the disc holding member may release the
disc that the disc holding member has held thereon.

10 The disc cartridge may include a pair of disc holding
members, each holding the disc thereon at two points. Each of
the pair of disc holding members may engage with one of the
pair of positioning pins provided for the disk drive, thereby
performing the operation of holding or releasing the disc at

15 the two points of the disc holding member substantially
simultaneously.

The shutter may include a member that engages with the
disc holding member so that the disc having been held is

released as the shutter is going to be closed or opened.

20 The disc holding member may include a deformable elastic

8



I n one enbodi ment, the disc holding/interlocking nmenber 15 is substantially
in a fan shape. In one enbodi nent, the disc storage portion includes: a
first inner surface to be the bottom of the disc storage portion; and a
second inner surface that is substantially in a cylindrical shape and that
surrounds the outer periphery of 20 the disc when the disc is stored in'the
di sc storage portion. 12 In one enbodi nent, the shutter is provided
outside of the disc cartridge. In one enbodi nent, the shutter is provided
on the borebhier thatdag keen apldnsd t9om@s Fa fagme agntiadiesnal, paxs Sfutt er
exposes or covers the chucking opening. In one enbodi nent, the nunber of

the shutt i n r di,sc cartridge .accordin 0. the_present
inventiongﬁﬁcF%ﬁgg§%g€é§%$§dgehﬁﬁﬁfﬁﬁﬁ%I%%%rﬂﬁt%}eﬁﬁﬁeﬁﬁb&cgftFF §€Sﬁgdy
i ncludes: a disc storage portion that stores a disc, having first and

second siggsgetbahthd Qe tdmHstite gbrkGons rotatable in the disc storage
portion; a chucking opening that is fornmed on the bottom of the disc

storage portion so as to get the disc chucked externally; and a head
openi ng 15 t hainjenal swbpdimedtonthhedbsect cardiridge dugthetroriagdugdest aon so
as to allow a head, which reads and/or wites a signal fronfon the second

side of the disc, to, access _the segond side of the disc. The shutter is
suppor%ed PEking mREHaBLEmWE PR Fé§§8€tqﬂi SURP U dfee bBRGTRELRBeREt he

second side of 20 the disc and the bottom of the disc storage portion so as
to 13 disc holding member onto the cartridge body while the disc

holding member is holding the disc thereon.
In one embodiment of the disc cartridge, one of the disc
holding members includes a locking mechanism for fixing and
10 supporting the operations of the disc holding members onto
the cartridge body while the disc holding members are holding
the disc thereon.
In one embodiment of the disc cartridge, the disc
holding member further includes a stopper portion for
15 preventing the disc £rom dropping down £from the storage
portion of the disc cartridge when the disc holding member
releases the disc.
In one embodiment, the head opening reaches a side
surface of the cartridge body.

20 In one embodiment, the disc cartridge includes a

9



expose or cover the chucking opening and the head opening. Still another
disc cartridge according to the present invention includes a cartridge
body, a shutter and a di sk hol ding portion. The cartridge body includes: a
di sc storage 5 portion that stores a disc, having first and second sides,
therein so that the disc is rotatable in the disc storage portion; a
chucki ng opening that is fornmed on the bottom of the disc storage portion
so as to get the disc chucked externally; and a head opening that is also
f or med onprhtecbivett daver tKerdi frevedti®d poihe ondsecasfremal [gewtingead,
whi ch reads and/or wites a signal fromon the second side of the disc, to
access the _second.side the di sc. The _shutier is,supported to. a

novabl e mf?ﬁaﬁ‘éfs;%%ctont ofELfa hgb %dﬁ’?“l’i &ge Bli%y &gﬁcas Sg:8r§§503%°%$l%v3‘?‘atthe
chucki ng opening and the 15 head opening. The disc holding portion fixes

the disc gphbatbs $Aitht efhedrsbbéngakctiaedds besy Wigk .t heThBURtee@UQes t he
chucki ng opening and the head openi ng synchronously with opening or closing

of the shutter. In one enbodi nent, the disc storage portion includes: a 20
first inndayeur fisceredegabiife sedectedoffnome thecgsowp agengilstipar oEoman a
second inner surface that is substantially in a cylindrical shape and that

surroupds tge outeg Reripher% of &Fe di.sc mhan he disc is stor&d IH t he
di sc st or 3BEpBPERERRIBAGN SN HPEEP WE ABEHCt nPoHBRTRAPER PRBYEVER F&EPFASert ed
or 5 renoved. The disc storage portion stores the disc therein so that one

side of thg dipeilscex | RYMAS e 19 WaREOVA  |ahs¥BT RIFOORbERAN gOf
the disc cartridge, the shutter includes a disc holding portion for fixing
the disc onto the shutter when the shutter covers the chucking opening and

the 10 heddyepeni ng synchronously with opening or closing of the shutter.

In one embodiment, the disc cartridge further includes a

brush or a dust wiping member on one side of the shutter that
10 moves across the head opening when the shutter is opened or
closed.

In one embodiment, the dirt of the disc is removed by
rotating the disc while the disc is in contact with the
protective layer that is provided on the bottom of the disc

15 storage portion.

In one embodiment, the disc cartridge further includes a
disc holding/interlocking member, which is stored inside the
disc storage portion to synchronize opening or closing of the
shutter with the holding or releasing operation by the disk

20 holding member.

10



I n one enbodi nent) the disk holding portion is provided as a portion of the
shutter. In one enbodinent, the disc cartridge includes nultiple 15 disk
hol di ng portions , which include the disk holding portion and which are

di sposed on the shutter so as to hold the outer periphery and its
surroundi ng portion of the disc. In one enbodinent, the disc is brought
into plane contact with the shutter by the disk holding portion. 20 In one
enbodi nent, the disk holding portion has a 15 downwardly tapered sl ope,
grips the di scl® Hredsmpedbnenyi nghe hehutbpe imt suksheneiallyhin aj fan
surface or an edge of the disc, and holds the disc with respect to the
cartridge bripngin he di into_pl.ane contact,wth the shutter. 5
In one erﬁ)lga ?élnelr%%(‘d t#]é dtfeglc& c%?t r‘?%ge 9 urr!t%ﬁ%rtei nc udessl%&‘? o@lﬁoHélﬁnE%hﬁni sm
for fixing and supporting the shutter onto the cartridge body while the

shutter cMaNEHd1eoséniDig Nganpepehiiang bhe d1eadngpest NgheThenwecandi snner
surface is preferably partially notched so as not to interfere wwth the 10
operation of the shutter. In one enbodi ment of the disc cartridge, the
cartri dges¥nsthranigeddeeith shhet dolgimgager pseleapingaoperetdaona or then of
the shutter therein while the shutter exposes the chucking opening and the
head enj.ng. 1§j{n one enbodi nent, the disc cartridge further includes
mul ti g%oe thsgb;%) pl(g'rgt TSHS Sthat protrude toward the disc wi ndow to prevent
the disc fromdroppi ng down through the disc window. The stopper portions

may nove in a e @angs holidied membelr pherdirasi1gahbiidgenasqibe shettén is
going to be 20 opened or closed. 16
by pressing at least the outer periphery and its surrounding
portion of the second side of the disc against the bottom of
the disc storage portion, the disc holding/interlocking member
10 or the shutter.

In one embodiment, the disc cartridge includes a
plurality of disc holding members, including the disc holding
member. Each of the disc holding members is disposed so that
a portion thereof is located on the outer periphery of the

15 disc.

The disc holding member preferably has a slope that
contacts with the disc. Preferably, by disposing the disc
holding member on the cartridge body so that the slope of the

disc holding member overhangs the outer periphery of the disc,

20 the slope is brought into contact with a side surface or edge

11



In one enbodi nent, the disc cartridge may include a plurality of shutters,
including the shutter. The plurality of shutters nmay cooperate with each
ot her to expose or cover the chucking opening and the head opening. 5 In
one enbodi ment, one of the shutters is provided with a | ocking mechani sm
that fixes the shutters onto the cartridge body while the shutters are
covering the chucki ng opening and the head opening. In one enbodi nent, the
shutters cover the chucking 10 opening and the head opening by partially
over | appi%ig e HEueh BReEeLY nIBIPRiRENELS dilsscttheresn .t Mregfin®erihe | n
one enbodi nent, the disc cartridge includes an erroneous insertion

preventing CQSHEEEE“ %nd h%odcit%?n Cﬁﬁs”'tﬂ € i | %ﬁ%g%”bﬁglcﬁngh’ 4dle head
openi ng réaches”a side surface of the cartridge body. Fn one enbodi nent,
the shutters rotate on nmultiple rotation shafts that are provided on the

di sc car tholdg@agbaety. dlbe theakobnn shafts are preferably provided in
respective 20 portions of the disc cartridge body other than the disc 17
storage portion. Al so, the head opening nmay reach a side surface of the
cartridge bodyn onpe t gebedimentn $hef tdlsmyhobdpngymgabenedmalvsiaserani de
surface thereof that is opposed to the fornmer side surface. 5 In one

eTDOULeNnghlR, BRMELBESchAS HAS BOLE RESKLR0LEOLL | POSCIRt o PPED B0 gt 0o
portions nmay be cam shaped or gear-shaped portions that are provided for
the respeirtyeoBhtid eeartLageNBbiayeland tfifat MEr HeekiMabDOT EnOFuch a
manner as to either hold or release the disc.
In one embodiment, the disc holding member further
includes a stopper portion for preventing the disc from
10 dropping down from the storage portion of the disc cartridge
when the disc holding member releases the disc.
In one embodiment, when the shutter opens to expose the
head opening, the disk holding member releases the disc.
In one embodiment, the disc holding/interlocking member
15 is substantially in a fan shape.
In one embodiment, the disc storage portion includes: a
first inner surface to be the bottom of the disc storage
portion; and a second inner surface that is substantially in a

cylindrical shape and that surrounds the outer periphery of

20 the disc when the disc is stored in the disc storage portion.

12



10 may al so be belts or links. In one enbodinent, the disc cartridge
further includes an elastic nenber that applies a force in such a manner as
to keep the shutters opened or closed. The elastic nmenber is preferably
provided in a portion of the disc cartridge body 15 other than the disc
storage portion. The elastic nmenber may have been nol ded so as to form an
integral part of the shutter. In one enbodinent, the stopper nenbers may be
renovabl e and_may have been nol ded so as to formintegral parts_of the 20
cartridge body? 19re eRbgadmerbeditheht ShekEest dFpRroeting soutsigeonfded so
as to be renovable fromthe cartridge body. In one enbodi nent, the disc

cartridge,iLn e ctive layer for preventing the disc fromgetting
5 scratc%gg g%gg %%?F?%§§%T the shutter that contacts with the second side

of the disc. The protective layer is preferably selected fromthe group
consi sting of 1anoaet iembodam@iitg thenvunatdalils rovidiest Pno athd BB
fabric, an anti scratching coating | ayer and a dustproof coating |ayer. 10
I n one enbodi nent, the dirt of the disc is renoved by rotating the disc
whi | e t hefdtbe fAisensEPrage RAEBEIN Wi th the shutter. Alternatively, the
dirt of the disc may al so be renpoved by the opening or closing operation

that ks perforned by t hutter tp exp ar.. cover the chucking openi ng
and the 15 hedd oPti SUTPARSRE -crnbBfi MOk The BPP SRR 0E | REEPEF or e
preventi ng mechani smincludes convex portions or concave portions that are
provi ded c8ncRYhEr opbAengUr f aces of the cartridge body so as to be

asymmetrically disposed in a direction in which the

In one embodiment, the number of the shutters is one.
Another disc cartridge according to the present
invention includes a cartridge body and a shutter. The
10 cartridge body includes: a disc storage portion that stores a
disc, having first and second sides, therein so that the disc
is rotatable in the disc storage portion; a chucking opening
that is formed on the bottom of the disc storage portion so
as to get the disc chucked externally; and a head opening
15 that is also formed on the bottom of the disc storage portion
so as to allow a head, which reads and/or writes a signal
from/on the second side of the disc, to access the second
side of the disc. The shutter is supported to, and movable
with respect to, the cartridge body between the second side of

20 the disc and the bottom of the disc storage portion so as to

13



20 disc cartridge is inserted into an external apparatus. 19 I n one
enbodi nent, the | ocking nechanismincludes: a | ocking hole that is forned

t hrough the disc cartridge body; and a | ocking protrusion portion that is
provided for the shutter so as to engage with the | ocking hole Wen the
shutter 5 is |located at such a position as to cover the chucking opening
and the head opening. In one enbodinent, the disc cartridge of claim75,

the | ocking protrusion portion is prOV|ded for the shutter by way of an

el asti c nefRRTe A WVere/thet chuskiber oRppiLRgsandf bheehead 10PemENg ocki ng
protrusion portion toward the |ocking hole and makes the Iocklng protrusion

portion engageg cki hoIe enbod JTent | ockin
mechani sm i ncl u e f Taplﬁth i ng(i1 o1 ec?ﬁairgdg foarcrr(%e0 %ugﬁ r{fﬁ’ dPE%s’gnt
cartridge body; a 15 | ocking protrusion portion that is provided so as to

engage W ifvémeidockneaubeke amgartbedﬁaut&ﬁ I sal onatadat agdCh agpegi tion
as to cover the chucking opening and the hea opening; a |l ocking |ever
provided for the disc cartridge body; a first convex portion or first
concave paelding tpentian f orfhel rionidde hodki ivcledes; andiacsetondge
concave portion or second 20 convex portion that is formed on the shutter

he covertHE oL FRBR. SFRESFocki RS ovBRYHEY HELEr byrtdd TSR Ifes
cartridge 5 body by way of an elastic nenber. The el astic nenber nmay apply
a force tendhein Okl Nhd¥ OLhESIGARPOLE | 2B thewd1@d 11 the disc storage
portion; a chucking opening that is formed on the bottom of
the disc storage portion so as to get the disc chucked
externally; and a head opening that is also formed on the
10 bottom of the disc storage portion so as to allow a head,
which reads and/or writes a signal from/on the second side of
the disc, to access the second side of the disc. The shutter
is supported to, and movable with respect to, the cartridge
body so as to expose or cover the chucking opening and the
15 head opening. The disc holding portion fixes the disc onto
the shutter or the cartridge body when the shutter covers the
chucking opening and the head opening synchronously with
opening or closing of the shutter.

In one embodiment, the disc storage portion includes: a

20 first inner surface to be the bottom of the disc storage
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| ocking hole to make the | ocking protrusion portion engage with the | ocking
hol e. The el astic nenber may al so apply a force to the first convex portion
or first concave portion 10 toward the second concave portion or second
convex portion to nmake the first convex portion or first concave portion
engage with the second concave portion or second convex portion. Al so, the
| ocking protrusion portion and the el astic nenber may have been nol ded so
as to formintegral parts of the 15 shutter. Alternatively, the |ocking

| ever andPQFelWashi SafomserintRgr havELpeen thltdels ssuksteptialdyi fitegral
parts of the disc cartridge body. In one enbodi nent, the shutter includes a
convex portd4 . i vided .t r rude intp a 20
center ho#%i%h%%ldi %1(1: i%gst ﬁfél%s u‘lf"?relf%&{eté%?ngﬁﬁlte%ng %lﬁh%%tg t
with the disc and covering the chucking opening and the head opening. As

t he shut tige | @i 99iwiger Otlhe @nevelts $PEredNEXtROr 8168 ktbiagbhpodtsenin a

t hi ckness direction of the cartridge while contacting with the | ower
surface of the disc, 5 thereby getting the disc and the shutter out of

pl ane corantt af r dhPeadcrinsiaver thraughe Wi et , difge dissc iosemtiedgeor
includes a plurality of shutters, including the shutter. Each of the
shuttqgs i ncl udes AEONYEX, PO tion that,is provided for_the 10 shutter so

as to protTudednto BE SR RrSHHADPIRE R TEMTT TRttt FRPESED 50

keepi ng pl ane contact with the disc and covering the chucking opening and

the head @panidie Aud b thet Bess a5ce@pbBEA! PnHLAOPERNE Ud i 4d By LRIMEX
portions lift the disc in a thickness direction of the cartridge while 15

contacting with the | ower surface of the disc, thereby getting the disc and
the shutters olit ohep|emeodigmndct ofr othe@adisc cartridge, the shutter

includes a disc holding portion for fixing the disc onto the
shutter when the shutter covers the chucking opening and the
10 head opening synchronously with opening or closing of the
shutter.
In one embodiment, the disk holding portion is provided
as a portion of the shutter.
In one embodiment, the disc cartridge includes multiple
15 disk holding portions, which include the disk holding portion
and which are disposed on the shutter so as to hold the outer
periphery and its surrounding portion of the disc.
In one embodiment, the disc is brought into plane contact
with the shutter by the disk holding portion.

20 In one embodiment, the disk holding portion has a

15



ot her. The convex portion may have a shape that is selected fromthe group
consisting of a spherical shape, a conical shape, a 20 ring shape and a
shape made up of multiple spheres. 22 I n one enbodi nent, the stopper
menbers formintegral parts of the shutter. The stopper nenbers nay be
formed integrally with the shutter by way of flexible nmenbers or elastic
menbers. Each of the stopper nenbers may include a 5 convex portion or a
concave portion. An inner sidewall or an inner upper wall of the cartridge

body nmay @eMrwaedly ghiprredneiorepolriBf &hea dhidetRerRAak PYHr PraRILng:

engages with the convex portion or the concave portion of the stopper

menber . The SLOBRET JIEADELR IBY WRYR LN 4R Wiekness, A0, (geligp Qf the
isc cartridge asS thée shutter I's golrng t0 be opened or closed. |n one
enbodi ment, the stopper nenbers formintegral parts of the cartridge body.

The st oppeisdErded sholis hd iR witihe Hedipley: tWitbh thiee caztiibgaepbagyppy way
of elastic 15 nenbers. Each of the stopper nenbers may be an el astic nenber
that is obtained by separating a portion of the cartridge body via a slit.
Each of threirgbppciherdhing dnhgy blasleugongattr withohhexshettévn or a first
sl oped portion while the shutter may include a second sl oped portion or a

second. convex portion. 20.The first copvex portion apd the second.sl oped
o o TheTSohE emBRa it | he CHILEXREE L e MPRr IS, > EH8TGasE 0RO
contact with each other. Also, when the shutter exposes the chucking

openi ng aﬂ&ciﬂ@ghﬁéghéﬂfﬂhnﬂorth@x&hbshn@p@ﬁ@@d%ﬂﬂﬂé"tﬁ@dsﬁﬂ@téﬁc@ﬁdo
the cartridge body while the shutter covers the chucking
opening and the head opening. The second inner surface is
preferably partially notched so as not to interfere with the

10 operation of the shutter.

In one embodiment of the disc cartridge, the cartridge
body includes a shutter storage portion that stores a portion
of the shutter therein while the shutter exposes the chucking
opening and the head opening.

15 In one embodiment, the disc cartridge further includes
multiple stopper portions that protrude toward the disc
window to prevent the disc from dropping down through the disc
window. The stopper portions may move in a thickness
direction of the disc cartridge as the shutter is going to be

20 opened or closed.
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5 sloped portion or the first sloped portion and the second convex portion
may contact with each other. A concave portion, which engages wth the
second convex portion or the first convex portion, may be provided near the
first sloped portion or the second sloped portion. 10 In one enbodi nent,

t he stopper nmenbers hold the disc onto the cartridge body by pressing the
disc in the thickness direction thereof and bringing the disc into plane
contact with the shutter while the shutter covers the chucking opening and
the head openi¥y. op® ThEbdflimerhyr t ritfye ddsccl| apntBlidege gmY nisgdude a
enbodi ment, an opening/closing | ever for use to open or close the shutters
and a | ockj ng nechanism. f use j d ppert..the s ers,.Lo e
cartridgé§%8%§ﬂ§ﬂﬁﬁo hghgﬁ%?f%fsag?éhﬁ%ggtgggi#%gﬁgﬁré pQ@ﬁ%iBEuﬁgl%chover
t he 20 chucki ng opening and the head opening are provided for two 24

di ff er entoPngguPietdemsPuEbEpSraté i WitANGRBAr othes GV tdipln a6£0LEE88 tO
the present invention includes a cartridge body, a shutter and a disc

hol di ng portion. The cartridge body includes a disc storage 5 portion, a
chucki ng dpenihicking ®pesdadopsadi the Bhaddopensngrage portion stores a
di sc, having first and second sides, therein so that the disc is rotatable

in the disc storage portion and that the first side of the dis¢ is, exposed.
The chucki ng réhﬁ;?@P?qﬁmﬁﬁi'oﬁthbegpfoﬁgﬂFiﬁﬁﬁ 4P sBreVEfggeW B pBr ti on
so as to get the disc chucked externally. The head opening is al so forned

on the bofd QMY héendhSm SEREA0EIREET £AR ThAS S Al endeddrtiagd
reads and/or wites a signal fromon the second side of the disc, to access

t he second side of the disc. The shutter is supported, and 15 novable with
respect twodhewltike riligeshtlerdeanveccovéeingctimel chucking opening and

the head opening.
In one embodiment, the shutters cover the chucking
10 opening and the head opening by partially overlapping with
each other in a thickness direction of the shutters.

In one embodiment, the disc cartridge includes an
erroneous insertion preventing mechanism for the disc
cartridge.

15 In one embodiment, the head opening reaches a side
surface of the cartridge body.

In one embodiment, the shutters rotate on multiple
rotation shafts that are provided on the disc cartridge body.
The rotation shafts are preferably provided in respective

20 portions of the disc cartridge body other than the disc
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side of the disc and the bottom of the disc storage portion so as to expose
or cover the chucking and head openi ngs, and defines a hole in a region
corresponding to a center hole of the disc while the shutter is closed. The
di sc holding 20 portion is provided for the shutter, presses the disc
against 25 the shutter, and holds the disc thereon while the chucking and
head openi ngs are covered with the shutter. In one enbodi nent, the hole of
the shutter has a dianeter that is approximtely equal to that of the
center hobttovdge hpoFtdiosc. Yalsanottier dead operninggenay caoedichg & o stilde
present invention includes a cartridge body, a shutter, a disc hol ding

ortion and rim _The cartri dge body incluyudes a disc, storage portion, a
ehucki ng SPERRFY Shdthe hEaHtHAse godrnean® the cToEaF48R BBAELSNMEFoPEs a

disc, having first and second sides, therein so that the disc is rotatable
in the di 5£061 Q6498 RP" 1hOPhERs1 88! shPfadd I BhefLoE ‘Bfla’chﬁsdbﬁgo"séde%?;oseo'-

The chucking opening 1s formed on the bottom of the disc storage portion so
as to get the disc chucked 15 externally. The head opening is al so forned
on t he bothenfofméhestidscsstfaage portion so as to allow a head, which
reads and/or wites a signal fromon the second side of the disc, to access
t he second side of the disc. The shutter is supported, and novable wth

respec? to thelRar?®g dFFdyensy pebGecflttheesecofifritdfe Jmterdogkdegand

the bottom of the disc 26 storage portion so as to expose or cover the

chucking gofdehgad 0pRGENIZpede oF SGIUL NGhPOr LhQPLeSs PT QK1 H8d bRAnGhe
interlocked with each other. The interlocking portions may be
cam-shaped or gear-shaped portions that are provided for the
respective shutters. Alternatively, the interlocking portions
10 may also be belts or links.

In one embodiment, the disc cartridge further includes an
elastic member that applies a force in such a manner as to
keep the shutters opened or closed. The elastic member is
preferably provided in a portion of the disc cartridge body

15 other than the disc storage portion. The elastic member may
have been molded so as to form an integral part of the
shutter.

In one embodiment, the stopper members may be removable
and may have been molded so as to form integral parts of the

20 cartridge body.
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shutter, presses the disc against the shutter, and holds the disc thereon
whi | e the chucki ng and head openings are covered 5 with the shutter. The
rimextends froman inner side surface of the disc storage portion toward
the center of the disc and contacts with an outer edge portion of the disc
while the shutter is closed. In one enbodi nent, the shutter defines a hole
in an area ZO corresponding to a center hole of the disc while the shutter
is closed. The rimmay contact with the second side of the disc. The
cartridge bodyIhapnha@@beddagntet iden $HePPEm HeRbers iairerprovibdedusPace
of the disc storage portion so that a portion of the shutter is stored in
the gap iLlg t I 1 nd, hea I are exposed by the shutter.
In one eﬁ%%d?%eﬁ?,£$ﬁ§$%$s% gﬁr rF geg?%gfﬁgggﬁﬁ%ﬁﬁdes a convex portion
around the hole of the shutter. The convex portion contacts with the second
side of the disg Wehbe Ehdoahmekitng amé hadrkOpeparEs: d§& CONEIRGe¥i th the
shutter, 20 In one enbodi nent, the shutter includes a convex portion 27
that cl oses a gap between the second side of the disc and the shutter while
t he shutterotectivsedlagére cHovex prevendingny e | odkdted £romer gedttihg
center of the disc storage portion than the rimis while the chucking and
head openings, are. 5 exposed. hy the shutter. The convex portion nay be a
pr ot ec:?i v%c%ﬁ/%?eq h3t rg\‘/’g'ﬁI%Ht ﬁ% dite ?ﬂ?‘bﬁﬁeg%tifcl?% %‘E’?’é?‘é'ﬁ%d‘.”lf:ﬁ Ghe
enbodi ment, a protective layer is provided on the rimto prevent the disc
from gettiggoser aigoeds the Hisky.ot ofild VErdeyEEiveY10peSel §Chedrbramihe
group consisting of an anti-scratching nonwoven fabric, a dustproof
nonwoven fabric, an anti-scratching coating |ayer and a dust proof

selected from the group consisting of an anti-scratching

nonwoven fabric, a dustproof nonwoven fabric, an anti-
scratching coating layer and a dustproof coating layer.

10 In one embodiment, the dirt of the disc is removed by
rotating the disc while the disc is in plane contact with the
shutter. Alternatively, the dirt of the disc may also be
removed by the opening or closing operation that is performed
by the shutter to expose or cover the chucking opening and the

15 head opening.

In one embodiment, the erroneous insertion preventing
mechanism includes convex portions or concave portions that
are provided on outer side surfaces of the cartridge body so
as to be asymmetrically disposed in a direction in which the

20 disc cartridge is inserted into an external apparatus.
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coating layer. In one enbodi ment, the convex portion fornms an integral 15
part of the shutter. Yet another disc cartridge according to the present
invention includes a cartridge body, a pair of shutters and a disc hol ding
portion. The cartridge body includes a disc storage portion, a chucking
openi ng and a head opening. The 20 disc storage portion stores a disc,
having first and second 28 sides, therein so that the disc is rotatable
in the disc storage portion and that the first side of the disc is exposed.
The chucki ng openiang i smbodimentn ttke bdiockingf maehanismstigrelgwlgsor t mon so
as to get the disc chucked 5 externally. The head opening is also forned on

the bottom of .the disc,storage porti so as ta allow a head, .which _reads
and/ or vvr?]?‘é%“ég SP&#\%| t?‘?grﬂl n qowesdg%}ﬁf%q et %ﬁﬁcdflgf?r?ggﬁcg’é’gg‘t he
second side of the disc. The pair of shutters is supported, and novabl e

With respggll 0 166kEd4t prégeulady) gérrineeRnathe; sepen¢igbde @ir t hgedi sC
and the bottom of the disc storage portion so as to expose or cover the

chucki ng and head openi ngs. The disc holding portion is provided for the
shut t er s, shuttersse has dis eragpge sti ttthehshuidaking dnvdehohds the dhsdtelrer eon
whi l e the chucki ng and head openings are covered 15 with the shutters. The
head openi ng reacﬁ;s a side surface of the cartridge body. An operating

portion fof URERtYd FerPUfft & RAERIAN AfitheOVer CHYTKABS CPRENRGi ters

and is located inside the head opening. Yet another disc cartridge

accordi nga48 tHE LS YPerdhd.nvention includes a cartridge body, a pair of
shutters and a 29

In one embodiment, the disc cartridge of claim 75, the
locking protrusion portion is provided for the shutter by way
of an elastic member and the elastic member applies a force to

10 the locking protrusion portion toward the locking hole and
makes the locking protrusion portion engage with the locking
hole.

In one embodiment, the 1locking mechanism includes: a
locking hole that is formed through the disc cartridge body; a

15 locking protrusion portion that is provided so as to engage
with the locking hole when the shutter is located at such a
position as to cover the chucking opening and the head
opening; a locking lever provided for the disc cartridge body:;
a first convex portion or first concave portion that is formed

20 on the locking lever; and a second concave portion or second

20



di sc holding portion. The cartridge body includes a disc storage portion, a
chucki ng opening and a head openi ng. The disc storage portion stores a

di sc, having first and second sides, therein so that the disc is rotatable
in the disc 5 storage portion and that the first side of the disc is
exposed. The chucking opening is fornmed on the bottom of the disc storage
portion so as to get the disc chucked externally. The head opening is al so
formed on the bottom of the disc storage portion so as to allow a head,

whi ch r eanvEx anfftgonvihads s sfgmed f pontba shatierosd Asdctofendrgeli sc,
to access the second side of the disc. The pair of shutters is supported,

and novable with respect to the cartridge bod bet ween t he second si de of
The o so R (8 KRR e BRFRLC SPade s (TS RO e s
cover the chucking and head 15 openi ngs. The disc holding portion is
provi ded dffertihRy poatitebs,. Presses the disc against the shutters, and holds
the disc thereon while the chucking and head openings are covered with the
shutters. The shutters have first and second pairs of contact surfaces.
Each pair of e detcksimdg devercmayadies ROwddd ebeh théedisdheaftrisdgend
second pairs are not aligned 30 wth each other. In one enbodi nent, the
contag% surfaces of each of the first and secoqﬂﬁfairs are sl oped, and

over | WAY BENYEFhSE PR £l1ASitden A9 Rf T ect i of18fElqg; JembeTyJpay

anot her disc cartridge according to the present invention includes a

cartri dg%ﬂ?{%’ a2 fB2k Ofo SPHL! 803xARY HAYEREE I BbEe18R! FRBAROT{RONS.
The cartridgé body 1 ncludes a disc stdorage portion, a chucking opening and

a head opening. The disc storage portion stores a disc, having
locking hole to make the 1locking protrusion portion engage

with the locking hole. The elastic member may also apply a

force to the first convex portion or first concave portion

10 toward the second concave portion or second convex portion to

make the first convex portion or first concave portion engage

with the second concave portion or second convex portion.

Also, the locking protrusion portion and the elastic member

may have been molded so as to form integral parts of the

15 shutter. Alternatively, the locking lever and the elastic

member may have been molded so as to form integral parts of
the disc cartridge body.

In one embodiment, the shutter includes a convex portion

that is provided for the shutter so as to protrude into a

20 center hole of the disc while the shutter is keeping plane
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10 first and second sides, therein so that the disc is rotatable in the

di sc storage portion and that the first side of the disc is exposed. The
chucki ng opening is forned on the bottom of the disc storage portion so as
to get the disc chucked externally. The head opening is also fornmed on the
15 bottom of the disc storage portion so as to allow a head, which reads
and/or wites a signal fronfon the second side of the disc, to access the
second side of the disc. The pair of shutters is supported, and novabl e
with respeentact t Wéthathei dijschoalyd beveréndt hesedurakigigicopénimg dhdc and
the 20 bottom of the disc storage portion so as to expose or cover 31 t he
chucki ng and head openings. The disc_hqgldin ortions_are provided for the
shutters, “pre §a8h888?§% agagﬁngFh§q§%H¥%S§$5&H§ﬁuﬁ% ?ﬁeoﬁ?gﬁgthépﬁon
whi | e the chucki ng and head openings are covered with the shutters. At

| east onecOfvéx tHoreise Notel NehdiidONEni s PRYSRMESE O¥RFEctNn CEEt BheOf
the disc storage portion with respect to one of the shutters. Yet another
disc cartridge according to the present invention includes a cartridge
body, a peartoidghuiiickes cantaotiog efitii $hehdlogiemg spofacensfantdeadheaber of
stopper 10 nmenbers. The cartridge body includes a disc storage portion, a
chucki ng opening and a head openi ng. The disc storage partion stores a

di sc, gav? ¢RY s7e L g st 55 ,thﬁﬁe?BuEEP¥h%$ttﬂE Bilapej sopsagtanl e
in the disc storage portion and that the first side of the disc is exposed.
The chuckingh s apestinyt-is fornmed on the bottom of the disc storage portion
so as to get the disc chucked externally. The head opening is also forned
on the bottom of the disc storage portion so as to allow a head, which
reads and/ or wint eena segbabliifmentr] onthkee skeend camterioigd heimkchaded 0 access
t he second

plurality of shutters, including the shutter. Each of the

shutters includes a convex portion that is provided for the

10 shutter so as to protrude into a center hole of the disc while

the shutters are keeping plane contact with the disc and

covering the chucking opening and the head opening. As the

shutters are going to be opened, the convex portions 1lift the

disc 1in a thickness direction of the cartridge while

15 contacting with the lower surface of the disc, thereby getting

the disc and the shutters out of plane contact from each
other.

The convex portion may have a shape that is selected from

the group consisting of a spherical shape, a conical shape, a

20 ring shape and a shape made up of multiple spheres.
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20 side of the disc. The pair of shutters is supported, and 32 novabl e
wWth respect to the cartridge body, between the second side of the disc and
the bottom of the disc storage portion so as to expose or cover the
chucki ng and head openi ngs. The disc hol ding portions are provided for the
shutters. Each of 5 the disc holding portions has a downwardly tapered

sl ope that presses the disc against the shutters and hol ds the disc thereon
whi l e the chucki ng and head openings are covered with the shutters. Each of
the stopper nelfbeofehagmpodimenontthe stpPPREE theRbgFeyEND t hteggsalfrom
droppi ng dowmn fromthe 10 disc storage portion and provided for the
cartridge _baody ta protrude.over the,disc. A portion of the slaope_of each of
t he disc %%Fot(f?/nagpo?ﬁ or‘?’suitgef:(jcat G20V Fog%e’grcgl f“ggfrssu"r'?%cé)egf fgggﬁgof

t he stopper nenbers. In one enbodi nent, the pair of shutters is |ocked 15
toget her idddraaligsedithn 1dRe SHBOEeFENy: WaP G£SCrTekibiddamdnbdier or

i ncludes a shutter contact portion that regulates the positions of the
shutters being closed. Yet another disc cartridge according to the present
20 i nventél@stisc|nerekers car Eactig@fhothe atepperomemhgrsemayanchal @B a
nunber of disc holding portions. The cartridge body includes a disc storage

Cror o8 SEX BRKGPH (0 Aep ot P, s e oo PARHS PheR 287 s

rotatable 5 in the disc storage portion and that the first side of the disc
i s exposeghnekheysheekivBI10RHNI Ple | SakRriBEeOHJIdE may include a guide

concave portion or a guide convex portion that engages with
the convex portion or the concave portion of the stopper
member. The stopper members may move 1in the thickness

10 direction of the disc cartridge as the shutter is going to be
opened or closed.

In one embodiment, the stopper members form integral
parts of the cartridge body. The stopper members may be
formed integrally with the cartridge body by way of elastic

15 members. Each of the stopper members may be an elastic member
that is obtained by separating a portion of the cartridge body
via a slit. Each of the stopper members may include a first
convex portion or a first sloped portion while the shutter may
include a second sloped portion or a second convex portion.

20 The first convex portion and the second sloped portion or the
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bottom of the disc storage portion so as to get the disc chucked
externally. The head opening is also fornmed on the bottom of the disc
storage portion so as to allow a head, 10 which reads and/or wites a
signal fromon the second side of the disc, to access the second side of
the disc. The pair of shutters is supported, and novable with respect to
the cartridge body, between the second side of the disc and the bottom of
the disc storage portion so as to expose or cover 15 the chucki ng and head
openi ngs.Eimad Elopedopgirtdoporndotbeasecppdyagpueropor htoBhmay egentagkss

t he di sc against the shutters, and hold the disc thereon while the chucking
and head openin are covered with the shutters. Each of the disc hol ding
portionstn ﬁﬁgil tsffét portion with a first height 20 and a second
portion with a second height that is lower than 34 the first height. An
upper surface pfsd heviedr t thd98nhied¥rhagpdsk8cenee CHRAKIMRYD dpedBfgi ¥8at he
top of the first portion of each disc holding portion that noves as the
shutters are going to be opened or closed. The recessed portion is thinner
t han 5 arfdtehehepdr tapemigg .t hthepFdrsdur ¢ereesnf pordioar tand géhleodyecomnidr

whi ch the second portion of the disc holding portion noves. In one
enbodigrent,, as the shutters are gqing to be closed, the fjr portion
contadt < SHAEFA HBSEFLER o2 1 B8 Hlrato THePedodnation  ant Jhe aROEHER di sc
cartridge according to the present invention includes a cartridge body, a

pair of iyl HordiBuhey ebnthet WOLAI B8cROsLnONS and a stopper nenber.
The cartridge body includés a disc storage portion, a chucking 15 opening

and a head opening. The disc storage portion stores a disc, having first
and second si descondevreri postidmat whhehdeagages with the second convex

portion or the first convex portion, may be provided near the
first sloped portion or the second sloped portion.

10 In one embodiment, the stopper members hold the disc onto
the cartridge body by pressing the disc in the thickness
direction thereof and bringing the disc into plane contact
with the shutter while the shutter covers the chucking opening
and the head opening.

15 The disc cartridge of claim 84 or 87

In one embodiment, an opening/closing lever for use to
open or close the shutters and a locking mechanism for use to
fix and support the shutters to the cartridge body when the
shutters are located in such a position as to cover the

20 chucking opening and the head opening are provided for two
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is rotatable in the disc storage portion and that the first side of the
disc is exposed . The disc storage portion also has a disc wi ndow t hrough
which the disc is inserted or 20 renoved into/fromthe disc storage
portion. The chucking 35 opening is fornmed on the bottom of the disc
storage portion so as to get the disc chucked externally . The head opening
is also formed on the bottom of the disc storage portion so as to allow a
head, which reads and/or wites a signal 5 fronfon the second side of the
di sc, to étEEerenthonasg oifd Wiedshyttems-di sc. The pair of shutters is
supported, and novable with respect to the cartridge body, between the
second side OfS{?ﬁ di c Q% t he bottontof t he dISC storgg ortion 89.as to

expose or cover |ng andchgggt lgﬁlngél dl?ﬁ) oIBFﬁ

portions are prOV|ded for the shutters, press the disc against the
shutters, 1 apenbobsl the1dices theceerrulghe By Chackdmig iy hgad aopaﬂlsegs

are covered with the shutters. The stopper nmenmber is secured to

cartridge body so as to be novabl e between a state of protrudlng |nto t he
di sc wi ndeel@&inrg 1Boxtiomt e Bhenorrprédgedibedy ritneudesli acdisadewwrageone
enbodi nent, the stopper nenber is novabl e on a pl ane that is parallel to

th f f th t b h be _.
ot at Bbl BT une? ST oke RN (AP g BoRBy P NE: AR nBHeE sc

cartridge according to the present 3s i nvention |ncludes a cartridge
body, a patérsde SBLLRIS storuitieratic dirvdy 0y dDEs POhhd OBscoRE 81db8¢

receiving portion. The cartridge body includes a disc storage portion, a
therein so that the disc is rotatable in the disc storage
portion and that the first side of the disc is exposed. The
chucking opening is formed on the bottom of the disc storage

10 portion so as to get the disc chucked externally. The head
opening is also formed on the bottom of the disc storage
portion so as to allow a head, which reads and/or writes a
signal from/on the second side of the disc, to access the
second side of the disc. The shutter is supported, and

15 movable with respect to the cartridge body, between the second
side of the disc and the bottom of the disc storage portion so
as to expose or cover the chucking and head openings, and
defines a hole in a region corresponding to a center hole of

the disc while the shutter is closed. The disc holding

20 portion is provided for the shutter, presses the disc against
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chucki ng openi ng and a head opening. The disc storage 5 portion stores a

di sc, having first and second sides, therein so that the disc is rotatable
in the disc storage portion and that the first side of the disc is exposed.
The chucking opening is forned on the bottom of the disc storage portion so
as to get the disc chucked externally. The head opening 10 is al so forned
on the bottom of the disc storage portion so as to allow a head, which
reads and/or wites a signal fromon the second side of the disc, to access
t he secorfdhsigmtgien.nandi heldphdhgaiddsef thageenr yhiléestﬁpﬁoﬁh‘é@bﬁlaﬁdaﬁ@vabl e
with respect to the cartridge body, between the second 15 side of the disc
and t he n1of h i.SC stora e Lo expose or cover t he
chucklngqén J&ﬁ%nlﬁgéc %h F§|ngﬁ%€? $Tons are provi ded for the
shutters, press the di sc agalnst the shutters, and hold the disc thereon
whi | e the chucki nghe NEBRBRGHIEN IHIES 1@ 6QVQhédszﬂ:Eei:hﬁa§th feametdpe 20
di sc receiving portion is prOV|ded al ong the inner 37 circunference of an
i nner |ower surface of the disc storage portion so as to contact with an
out er edgergdoris aaprfoximmtedapratiudldetmfthdte afi sthe hegnters lhelegofietdewhi | e
the shutters are closed. 5 In one enbodi nent, at |least a part of the disc
recei vin portlon is parallel to the inner |ower surface of the disc
storaé% p Gon and contacts with the other side of the disc. The disc
recei ving portion may be a taper that is provided between an inner side
surface and thgs4 NRglotHAWer g34ef aé&r@i_‘:l&%et her6in¥f 0k8JetREr hPdsepi | €
the shutters are closed and the disc is hel the outer edge of the disc
may be in contact with the disc receiving portlon Yet anot her disc

cartri dgelrasporidmginaludes @ esartiridge body, a shutter, a disc holding

portion and a rim. The cartridge body includes a disc
storage portion, a chucking opening and a head opening. The
10 disc storage portion stores a disc, having first and second
sides, therein so that the disc is rotatable in the disc
storage portion and that the first side of the disc is
exposed. The chucking opening is formed on the bottom of the
disc storage portion so as to get the disc chucked
15 externally. The head opening is also formed on the bottom of
the disc storage portion so as to allow a head, which reads
and/or writes a signal from/on the second side of the disc,
to access the second side of the disc. The shutter is
supported, and movable with respect to the cartridge body,

20 between the second side of the disc and the bottom of the disc
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invention includes a cartridge body, a pair of shutters and a 15 nunber of
di sc holding portions. The cartridge body includes a disc storage portion,
a chucki ng opening and a head opening. The disc storage portion stores a
di sc, having first and second sides, therein so that the disc is rotatable
in the disc storage portion and that the first side of the 20 disc is
exposed. The chucking opening is fornmed on the 38 bottom of the disc
storage portion so as to get the disc chucked externally. The head opening
i s al so f¥raragePoritdoposrorsottot BEPdisec o5t 6PUGE phet Fhuckbngisand headw a
head, which reads and/or wites a signal fronion the second side of 5 the
disc, to access the sggond si de.of the disc,.The

h
supporte(fpeé}‘i'dlgr%vabl i tHh Sresﬁ’é’étdlflg tﬁgrEé?’f’rlzgsglerpE&Yﬁ% tt&BEn the

second side of the disc and the bottom of the disc storage portion so as to
expose OrsHAver ! NrLduiKi fifk ag0s8eagda R8P RES. shRR t@rSC @l didih POk ONS

are 1O provi ded ‘for the shutters, press the disc agalnst the shutters, and

hol d the disc thereon while the chucklng and head openings are covered with
t he shut tdirse . therdomevhillevthes wHadeing diik st cpeniges pard | cowened udes

first regions, through which respective bottons of the disc holding

portiaqns 15 ile the shutters are to be opened or closed. The
Prrst Fogit tie Ttderea, WA S Eretis cRRal 11 dghaR cot 4 BT EAThe
present invention includes a cartridge body, a pair of shutters and a

nuber ofosl e Mol sl NSk AU YktiBie Cfdrid dife Mddvedi didee 2801 g hitd

storage portion, a chucking openlng and a head

contacts with an outer edge portion of the disc while the
shutter is closed.

In one embodiment, the shutter defines a hole in an area

10 corresponding to a center hole of the disc while the shutter
is closed. The rim may contact with the second side of the
disc. The cartridge body may have a gap between the rim and
the inner lower surface of the disc storage portion so that a
portion of the shutter is stored in the gap while the chucking

15 and head openings are exposed by the shutter.

In one embodiment, the disc cartridge further includes a
convex portion around the hole of the shutter. The convex
portion contacts with the second side of the disc while the
chucking and head openings are covered with the shutter.

20 In one embodiment, the shutter includes a convex portion
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openi ng. The disc storage portion stores a disc, having first and second
sides, therein so that the disc is rotatable in the disc storage portion
and that the first side of the disc is exposed. The chucking opening is
formed on the S bottom of the disc storage portion so as to get the disc
chucked externally. The head opening is also fornmed on the bottom of the
di sc storage portion so as to allow a head, which reads and/or wites a
signal fromlon the second side of the disc, to access the second side of
t he di sc. that phosenfal@aphietwesn i hguppcon@ddsidadofiovthbl disct Andespect to
the cartridge body, between the second side of the disc and the bottom of
the disc sto a e i on. SO as.to expos cover. the chucki ng and head
openi ngs. S @ hhbe o hg ﬁgPFFﬁﬁslﬁr€ @ﬁ(kxFq%rc?%%e§hBPgE}gn Pa¥ss
the disc agalnst the 15 shutters, and hold the disc thereon while the
chucki ng ggd;Reateareioles e ﬁ%/eééﬂt&drt Bt 1SN A& Stof %”P‘SEthBﬁ’er
surface of the disc storage portion includes second reglons ? al are

|l ocated in the vicinity of the outer periphery of the shutters while the
shutt ers thencltheedrinheissesbhile r edieonshidfkang reasgkshedd Afbeni¥ajs aasther
disc cartridge according to the present invention includes a cartridge
body, pair of shutters and a nunber of disc holding portions. The
cartriggee%SB%I?e‘i1 ndUddd e AR tETor age THEY t iICORVEF cROEEARG oPeHi ngeand a
head 5 openlng The di sc storage portion stores a disc, having first and
second si ha e ot bl sc e
portion aﬁfé% at t %é?g% s% %chgééb%ﬁEi |ghgxp§g§% lﬁ?&%hu %g%ﬁg
opening is forned on the bottom of the disc storage portion so as to get
t he di sc d6rateleckd®d externally. The head opening is also formed on the

In one embodiment, a protective layer is provided on the

rim to prevent the disc from getting scratched. The

10 protective layer may be selected from the group consisting of
an anti-scratching nonwoven fabric, a dustproof nonwoven
fabric, an anti-scratching coating layer and a dustproof
coating layer.

In one embodiment, the convex portion forms an integral

1S part of the shutter.

Yet another disc cartridge according to the present
invention includes a cartridge body, a pair of shutters and a
disc holding portion. The cartridge body includes a disc
storage portion, a chucking opening and a head opening. The

20 disc storage portion stores a disc, having first and second
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bottom of the disc storage portion so as to allow a head, which reads
and/or wites a signal fronfon the second side of the disc, to access the
second side of the disc. The pair of shutters is supported, and novabl e
with respect to the 15 cartridge body, between the second side of the disc
and the bottom of the disc storage portion so as to expose or cover the
chucki ng and head openi ngs. The disc holding portions are provided for the
shutters) press the disc against the shutters, and hold the disc thereon
whi | e t hesidafeki hBeaAdR2Ghetlabpdiingdibfe tvErtatable the het t@ESC An

i nner |ower 41 surface of the disc storage portion includes third regions
that are Josaled Branndsthe,£hyeldin,aad head, oneninos, andigr gear ap,inner
si de surface the di'sc é?orage por tion. e third regi ons are Fecesied. 5
Yet anot her disc cartridge according to the present invention includes a

cartri dgespshed a SHY (@fuckanyBiRiniGlg diss Edwalet neh Paid ivdStemof i F15d and
second operating portions. The cartridge body includes a disc storage
portion, a chucking opening and a head opening. The disc storage 10 portion
stores addist, $te¥adgefipertipn sseondssi dexs, g@bretheso dilsn t¢hucked is
rotatable in the disc storage portion and that the first side of the disc

i s exposed., The .chucki enj ng is fornmed .on the boftomof the disc
st or a§2 r?d?ttelrd}?]ét?' ‘as ﬁ% 8"2‘?""% ﬁ)g’e(ﬂjsrf? Al KR e{:qré?eféﬁri,_&meb%%%%}n oPeni ng
15 is also fornmed on the bottomof the disc storage portion so as to all ow

a head, WHLhaifadst@RE48T pokti6a BoSiadnalo f4DMRNat RRaFECAHHEGH deasMs t he
disc, to access the second side of the disc. The shutter is supported, and

novable with respect to the cartridge body, between the second side of the
20 di sc ardlAdre woitesn af sigpadi fcogt/omagheosecomd seide od the disc,

to access the second side of the disc. The pair of shutters

is supported, and movable with respect to the cartridge body.

10 between the second side of the disc and the bottom of the disc

storage portion so as to expose or cover the chucking and head

openings. The disc holding portion is provided for the

shutters, presses the disc against the shutters, and holds the

disc thereon while the chucking and head openings are covered

15 with the shutters. The head opening reaches a side surface of

the cartridge body. An operating portion for use to open and

close the shutters is provided for the shutters and is located
inside the head opening.

Yet another disc cartridge according to the present

20 invention includes a cartridge body, a pair of shutters and a

29



42 expose or cover the chucking and head openi ngs. The disc hol di ng
portions are provided for the shutter, press the disc against the shutter
and hold the disc thereon while the chucking and head openi ngs are covered
with the shutter. The 5 first and second operating portions are used to
open and cl ose the shutter. In one enbodinent, the ffirst and second
operating portions are respectively provided for first and second side
surfaces of the cartridge body. The first and second side 10 surfaces may
be adj ace®tS¢o NedCANGt RATLIE fi (The opRF BT IAGe pdradoninajuBesa pr ddsgsi on
that is connected to the shutter, and the shutter may be opened or cl osed

by 11 di ngesbegd | pokeoger T aﬂugﬂttboa 8hong 20804 Kb ofle L4T Staide

surface. second opera tion~my renber
that is engaged with the shutter Then t he shutter nay be opened or cIosed

by rotati@gséheteeagadpopeiahi B3 opelst ia)ruié\i:t ehaetihgelfirdtheas@casdond
operating portion may al so be a sliding link nmenber that is engaged with

the shutter. Then, the shutter nmay be opened or closed by sliding the
second 20sigesat ithgredm i 9a dhatg the SHEshdisi etanghlee. i3 the nddse
exanpl e) the second operating portion nay al so be a belt nmenber that is

connected o the shutter th ut y be_open clased b
Sl RESEREE N PSR | AportEn Mibng (ERE sBeBhd O ddheur (ARE. 4%
one exanple, the disc cartrrdge i ncludes a pair of shutters, including the
shutter. iﬂﬁoéédSt e SREERIN§PSHEhing POT EbPRSA N8N ’eﬁeceaﬂeeﬁ.edft QheOr

t

engaged wi t he
disc storage portion so as to get the disc chucked
externally. The head opening is also formed on the bottom of
the disc storage portion so as to allow a head, which reads
10 and/or writes a signal from/on the second side of the disc,
to access the second side of the disc. The pair of shutters
is supported, and movable with respect to the cartridge body,
between the second side of the disc and the bottom of the disc
storage portion so as to expose or cover the chucking and head
15 openings. The disc holding portion is provided for the
shutters, presses the disc against the shutters, and holds the
disc thereon while the chucking and head openings are covered
with the shutters. The shutters have first and second pairs

of contact surfaces. Each pair of contact surfaces contacts

20 with each other. The first and second pairs are not aligned
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pair of shutters, respectively. Yet another disc cartridge according to the
present 10 invention includes a cartridge body, a pair of shutters, a
nunber of disc holding portions and a rotation stopper nenber. The
cartridge body includes a disc storage portion, a chucking opening and a
head openi ng. The disc storage portion stores a disc, having first and
second sides, therein 15 so that the disc is rotatable in the disc storage
portion and that the first side of the disc is exposed. The chucki ng
openi ng iwi§reaeh onthedw- bott om of the disc storage portion so as to get
the di sc chucked externally. The head opening is also forned on the bottom
of the disc storage partiaon so.,20.as to | ow a _head, which reads_and/ or
wites a signa n4§ne b &rr?eﬁtlé stglceonﬁorﬁ%%t o?ufﬁ%c%?saf %5 c%gstgﬁe
second side of the disc. The pair of shutters is supported, and novabl e
with respeptst Oahlle secdnd dgRilkedyarbetyEsyed he apacopdesiss @fitdhheedbac and
the bottom of the disc storage portion so 5 as to expose or cover the
chucki ng and head openi ngs. The disc holding portions are provided for the
shut t er s,ophaiss ithe dibickagsisngiregsionuefetbe dhdchol d t he di sc thereon
whi l e the chucki ng and head openings are covered with the shutters. The
rotation stoppgr, menber i s provided for_at |east one of the 10 disc hol ding
portichs to pﬁg‘?/tentant%@edﬁ s@lﬁf’onﬁ’?’é{:ﬁigﬂﬁ vﬂ'ﬁxf%r‘?’ﬁég sttt t &P€ aPEeEf'Bged.
In one exanple, the rotation stopper nenber is nmade of a material having a

| arge coeff¢&i€idn oindidddd o @ddetfadd wbdled 4 OpaiPeopt sh8abbroNgndf at he
di sc holding portions so 15 as to contact wth the disc while the shutters

are closed. In one exanple, the rotation stopper nenber is made of rubber.
number of disc holding portions. The cartridge body includes

a disc storage portion, a chucking opening and a head
opening. The disc storage portion stores a disc, having
10 first and second sides, therein so that the disc is rotatable
in the disc storage portion and that the first side of the
disc is exposed. The chucking opening is formed on the
bottom of the disc storage portion so as to get the disc
chucked externally. The head opening is also formed on the
15 bottom of the disc storage portion so as to allow a head,
which reads and/or writes a signal from/on the second side of
the disc, to access the second side of the disc. The pair of
shutters 1is supported, and movable with respect to the
cartridge body, between the second side of the disc and the

20 bottom of the disc storage portion so as to expose or cover
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Yet another disc cartridge according to the present invention includes a
cartridge body, a pair of shutters, a 20 nunber of disc holding portions
and at | east one stopper 45 menber. The cartridge body includes a disc
storage portion, a chucking opening and a head opening. The disc storage
portion has a disc window and stores a disc, having first and second si des,
therein so that the disc is rotatable in the 5 disc storage portion and
that the first side of the disc is exposed inside the disc disc wi ndow. The
chucki ng Bpemhirking andedegqd orenddgesom &het Hésgi BeldingagerpdPREoAreo as
to get the disc chucked externally. The head opening is also fornmed on the

bottom of _the disc storage porntion so as to allgw a 10 head, which ads
and/ or V\/rEfIfoe"sl(iejledZi gfrslodi %em oﬁpiﬁ%éerzse’cor%‘ <i%e tb ©t h%l%ﬁ’ sc?g?:bnﬁﬁceéget he
second side of the disc. The pair of shutters a.s supported, and novable

Wi th respagitddrd heagdr hoildoawdii sbetimraronherserOnghsi kil dhgc and
the bottom of the disc storage portion so as to expose or cover t he
chucki ng and head openi ngs. The disc holding portions are provided for the
shut t er s, hgadkepariagd aregivenead ol hitheershutdiatrshol At heeakts condiep£on
whi l e the chucki ng and head openings are covered with the shutters. The at

| east one_.st opper er_i.s _pr.ovided for e gartri body so as_tpo 20
br ot 1 oo che |EHET Hing mprtiRtsl e arveRledarerthahadrnes hethhg
reaches a side surface of the cartridge body. An operating portion for use
to open afk&|Asrdgee pohdtibar ¥itth Pedpeded thobnkhershuk! ehtttegdsi.s | ocat ed

i nsi de the head openi ng.

Yet another disc cartridge according to the present
invention includes a cartridge body, a pair of shutters, a
number of disc holding portions and a number of stopper

10 members. The cartridge body includes a disc storage portion,
a chucking opening and a head opening. The disc storage
portion stores a disc, having first and second sides, therein
so that the disc is rotatable in the disc storage portion and
that the first side of the disc is exposed. The chucking

15 opening is formed on the bottom of the disc storage portion
so as to get the disc chucked externally. The head opening
is also formed on the bottom of the disc storage portion so
as to allow a head, which reads and/or writes a signal

from/on the second side of the disc, to access the second

20 side of the disc. The pair of shutters is supported, and
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5 In one exanple, the shutters have first and second pairs of contact
surfaces, each pair contacting with each other. The first and second pairs
are not aligned with each other. The contact surfaces of each of the first
and second pairs may be sloped, and overlap with each other, in a thickness
10 direction of the disc. In the first pair of contact surfaces, the
contact surface of one of the two shutters nay be | ocated over the contact
surface of the other shutter. In the second pair of contact surfaces on the
ot her hampvatie adithagdespectate thet harsniddghubedy. nbgtieen othe cslecoridr t he
contact 15 surface of the other shutter. Wile closed, the shutters may

Cel 1%, 2 41 o A B ePALERRDRRAO8, 8, B LgC BEheash A0 Bhihn

approximately equal to that of the center hole of the disc. 20 In one

exanpl e, dderdli egpBekdidiy dFds Offe 2lcBuRkINGdhd Theadt ob&alﬁggs of ridre
shutters, and eacﬁ of the disc holding portions has a downwardly tapered

sl ope. At | east one of the disc holding portions nmay be provided so as to
be novabld asowerldline pertionsfardepdovided fFaroftbeesdmiiterssadaaf ofie
di sc holding portions includes a first portion wth a first height and a

second. portiopn wth second hei t hat 's | ower. than the first height. An
upper c%sur é{] c tt}fb&(ﬂﬁ %%’db" ‘?"Eb“éasrs‘gd’ PGS (HLIRE FRRT t he
top of the first portion of each of the 10 di sc hol ding portions that noves
as the shyjidles agRe IULG: { @gREnORENENk OlsHult@eed: dHE MRARESCYnBOT&i SR IS

t hi nner t'han anot her portion of the upper surface of the cartridge body
under which the second portion of each of the disc holding portions noves.
thereon while the chucking and head openings are covered with

the shutters. Each of the stopper members has a disc contact
surface that prevents the disc from dropping down from the

10 disc storage portion and provided for the cartridge body to
protrude over the disc. A portion of the slope of each of the
disc holding portions is located over the contact surface of
each of the stopper members.

In one embodiment, the pair of shutters 1is locked

15 together while closed.

In one embodiment, the disc cartridge further includes a
shutter contact portion that regulates the positions of the
shutters being closed.

Yet another disc cartridge according to the present

20 invention includes a cartridge body, a pair of shutters and a
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15 As the shutters are going to be closed, the first portion may contact
with the disc earlier than the second portion. Tn one exanple, the stopper
menber has a contact surface that contacts with the disc 100. A portion of
the sl ope of at |east one of the disc holding portions is | ocated over the
20 contact surface of the stopper nenber. 48 In one exanple) the shutters
rotate on a pair of rotation shafts that are provided for the disc
cartridge body. The shutters may include interlocking portions that

i nt er | oclumber ©fc Kligchdolddngp@erddonisese Thige camiinidae bty dinglwles
cartridge may further include an elastic nenber that applies a force to the

h h h I d, D%
oa per Shodlih JLERASH UEPFEIPRG ah OBAFTId0 WO F%r f2n § orhSAd sc

|
cartridge according to a first enbodi nent of the present invention. FIG 2

is a per gRaling Vi emef glibe dissrsgd t ol othoyoids FlaG aisas ey from
belowit. FIG 3 is an exploded perspective view illustrating an 15

expl oded state of the disc cartridge shown in FIG 1. FIG 4 is a

cr oss- sedtiimtaland @gdand)stiidets .nghentiige swltdiaty thentdsirs @i arstatahieli ng
portion of the disc cartridge shown in FIG 1. FIG 5 is a cross-sectional

of “the didt e "dEP FiA5Eo ST AT B 1 RAF LT | SE5 beFSBcE T ew |
illustrating a state of the
disc is exposed. The chucking opening is formed on the
bottom of the disc storage portion so as to get the disc
chucked externally. The head opening is also formed on the
bottom of the disc storage portion so as to allow a head,
10 which reads and/or writes a signal from/on the second side of
the disc, to access the second side of the disc. The pair of
shutters is supported, and movable with respect to the
cartridge body, between the second side of the disc and the
bottom of the disc storage portion so as to expose or cover
15 the chucking and head openings. The disc holding portions are
provided for the shutters, press the disc against the
shutters, and hold the disc thereon while the chucking and
head openings are covered with the shutters. Each of the disc

holding portions includes a first portion with a first height

20 and a second portion with a second height that is lower than
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disc cartridge shown in FIG 1 in which its shutter is opened and
positioning pins have been inserted. 5 FIG 7 is a cross-sectional view
illustrating the disc holding nmenber and its surroundi ng portion shown in
FIG 6. FIG 8 is a perspective viewillustrating the disc hol di ng nenmber
and its surrounding portion showmn in FIG 6. FIG 9 is a plan view
illustrating an overall 10 configuration for a disc cartridge according to
a second enbodi ment of the present invention. FIG 10 is a plan view

i | lustratfhg &isshtkedbght he Hpsuppert shafacehofintha Fpotrddga wAAThhese

di sc has been released. 15 FIG 11 is a plan view illustrating an overal

fi [ f disc. id ' ird. di nen f.th
orasent | hveRpPaRed pPRREsSH I 8 ERFaRE PERR Proef . iRy FafEPoPe TR oPRE s S

cartridge shown in FIG 11 in which the disc has been 20 rel eased. 50

FIG 13 i8aénPhfsc wh@midg* Yir@ldm G Rt eved) lasC Al Giidide?s hoe ao%éc
cartridge according to a fourth enbodi nent of the present invention. FIG

14 is a plan viewillustrating a state of the disc 5 cartridge shown in
FI G 13 i howbhechpeheddoscchasedheenThe| zescedsel| Gortionsia phannerewhan
illustrating an overall configuration for a disc cartridge according to a

|5 ol chednPhReT 1BOFLanE /GacPlecAPBRE TPEARS aPdiHE HOFEFHPdEnBeRYor
the disc cartridge shown in FIG 15.
under which the second portion of the disc holding portion
moves.
In one embodiment, as the shutters are going to be
closed, the first portion contacts with the disc earlier than
10 the second portion.
Yet another disc cartridge according to the present
invention includes a cartridge body, a pair qf shutters, a
number of disc holding portions and a stopper member. The
cartridge body includes a disc storage portion, a chucking
15 opening and a head opening. The disc storage portion stores a
disc, having first and second sides, therein so that the disc
is rotatable in the disc storage portion and that the first
side of the disc is exposed. The disc storage portion also

has a disc window through which the disc is inserted or

20 removed into/from the disc storage portion. The chucking

35



FIG 17 is a plan viewillustrating an overall configuration for the disc
cartridge shown in FIG 15 in a 15 state where its shutter is opened. FIG
18 is a cross-sectional view of the disc holding nmenber of the disc
cartridge shown in FIG 17. FIG 19 is a plan view illustrating an overal
configuration for a disc cartridge according to a sixth 20 enbodi nent of
the present invention in a state where its 51 shutter is closed. FIG 20

is aplan viewillustrating an overall configuration for the disc cartridge
shown i n 9PeRing iR £o¥Mgfe ORhihe Rt PEr the SH&ETeStorages Portiagng
plan view illustrating an overall configuration for a disc cartridge

e shut 29 78 RoE LT ndip A e ERRRR 1 ke A el CoBbAt o ©

configuration for the disc cartridge shown in FIG 21 in a state where its
shutter igsogepedforhed 23 ithed WetiSgecoE Vehei @wsid Idisirarid Neorwi eyesal |
configuration for a disc cartridge according to an eighth enbodi nent. 15
FIG 24 is an expl oded perspective view illustrating an expl oded state of
t he di sc &artha dgéloWown ihead.G whichr| rpagds jand/gler Mddigs/eay ehgnal
illustrating a state of the disc cartridge shown in FIG 23 in which its

USRS e SPGB ALl o SRecbls A LEmRNES 20
side of the disc. The pair of shutters is supported, and
movable with respect to the cartridge body, between the second
side of the disc and the bottom of the disc storage portion so
as to expose or cover the chucking and head openings. The

10 disc holding portions are provided for the shutters, press the
disc against the shutters, and hold the disc thereon while the
chucking and head openings are covered with the shutters. The
stopper member is secured to the cartridge body so as to be
movable between a state of protruding into the disc window and

15 a state of not protruding into the disc window.

In one embodiment, the stopper member is movable on a
plane that is parallel to the upper surface of the cartridge
body. The stopper member may be rotatable on the upper

surface of the cartridge body.

20 Yet another disc cartridge according to the present
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the disc cartridge shown in FIG 23 in which its shutters are opened with
its cartridge upper shell and the disc renoved. FIG 27 is a perspective

viewillustrating a state of the disc cartridge shown in FIG 23 in which
its shutters are 5 closed with the disc renoved. FIG 28 is a perspective
viewillustrating a state of the disc cartridge showm in FIG 23 in which
its shutters are opened with the disc renoved. FIG 29 is a partial
cross-sectional viewillustrating a 10 cross section of the disc cartridge
shown i n imventidn hincpadees at vaxiaridge gpodne @i wair ¢f 3dutdexrs, a
cross-sectional viewillustrating a portion of the shutter of the disc
cartridge _shown | 1G 23 FIG 31.is a tial, plan viewillustrating an
oper at i nd‘uf‘?eﬁorﬁo{lsﬁ(}lq?jt%l%ﬁom%g %gi t3 o‘%l%f TRESHY 5?9 c%?’fﬁ%e
shown in FIG 23. FIG 32 is a perspective view illustrating a stopper

menber of e G iGRId iR, Shgw d | G isd& | ' Vi of

t he di scTéltaequt rc?ydge ﬁ)wn in ZOhLFI Gddzh3d:as vizcglvxsléd %%%’%é%i ?%é)]%%n‘l ne%lvmi ch
the cartridge is 53 inserted into a drive. FIG 34 is a perspective view
i Il ustratangkimgvepaningonandurat iteead oroperdirgr. car Thedgdiaccostiorage o a
ni nt h enbodi nent of the present invention. 5 FIG 35 is an expl oded
perspective view illustratjng an expl oded state of the disc cartridge shown

in FI PPTHHOR sipTes 2 eFWRY TAF ST ARG SaGMY Sided e YreXHHR di sc

cartridge showmn in FIG 34 in which its shutters are closed with the disc
renmoved. g5 that the disc is rotatable in the disc storage portion and

that the first side of the disc is exposed. The chucking
opening is formed on the bottom of the disc storage portion
so as to get the disc chucked externally. The head opening
10 is also formed on the bottom of the disc storage portion so
as to allow a head, which reads and/or writes a signal
from/on the second side of the disc, to access the second
side of the disc. The pair of shutters is supported, and
movable with respect to the cartridge body, between the second
15 side of the disc and the bottom of the disc storage portion so
as to expose or cover the chucking and head openings. The
disc holding portions are provided for the shutters, press the
disc against the shutters, and hold the disc thereon while the
chucking and head openings are covered with the shutters. The

20 disc receiving portion is provided along the inner
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10 FIG 37 is a perspective viewillustrating a state of the disc cartridge
shown in FIG 34 in which its shutters are opened with the disc renoved.
FIG 38 is a partial cross-sectional viewillustrating a cross section of
the disc cartridge shown in FIG 34 that 15 passes the center of the disc
to show a state where its shutters are closed. FIG 39 is a partia
cross-sectional viewillustrating a cross section of the disc cartridge
shown in FIG 34 that passes the center of the disc to show a state where
its 20 sgdrcep§epeRCepOFen sinnex| dowey sinfageosaft sthei diac AiaFage
illustrating a disc outer peripheral cross section of the disc cartridge

shown ingBlGso ﬁ4st nals RE32 on g&% C%P{teﬂ 9h Lt ¥ do%al BQP&&SF@Q\:;{{‘GW

its shutPers are c osed 117s Cross-secti view i | ["listtating a
di sc outer peripheral cross section of the disc cartridge showmn in FIG 34

t hat pasgesohlesidst ef @het ldasdi Thafto i B ihgs hilkl Wiele itife Shitwdss are
opened. FTG 42 is a perspective view illustrating an overall 10
configuration for a disc cartridge according to a tenth enbodi ment of the
present imeedilcsad.FIG 43 is an expl oded perspective viewillustrating an
expl oded state of the disc cartridge shown in FIG. 42. FIG 44 is a

PG 32 i wniion oS TRTAERE tar 8% 1908 1 HRSn @l 2 1L A S aP S | s
a perspective viewillustrating a state of the disc cartridge shown in FIG

42 in wWhipehtibs SIPLFSIBEE @BENE MANet ha@odbsC S PRI . of the disc

storage portion and contacts with the other side of the disc.

The disc receiving portion may be a taper that is provided

between an inner side surface and the inner lower surface of

10 the disc storage portion. While the shutters are closed and

the disc is held, the outer edge of the disc may be in contact

with the disc receiving portion.

Yet another disc cartridge according to the present

invention includes a cartridge body, a pair of shutters and a

15 number of disc holding portions. The cartridge body includes

a disc storage portion, a chucking opening and a head

opening. The disc storage portion stores a disc, having

first and second sides, therein so that the disc is rotatable

in the disc storage portion and that the first side of the

20 disc is exposed. The chucking opening is formed on the
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20 FIG 46 is a partial cross-sectional viewillustrating a 55 cross
section of the disc cartridge showmn in FIG 42 that passes the center of
the disc to show a state where its shutters are closed. FIG 47 is a
partial cross-sectional viewillustrating a 5 cross section of the disc
cartridge shown in FIG 42 that passes the center of the disc to show a
state where its shutters are opened. FIG 48 is a cross-sectional view
illustrating a disc outer peripheral cross section of the disc cartridge
shown i n BattanG, off2 theat dpassetanagecepertionh tdee d$sda ogehowhe sdise
where its shutters are closed. FIG 49 is a cross-sectional view

illustrati,ng.a disc, oute eripheral cross section ot the disc cartyjdge
shown inQﬂé%kﬁg ?ﬁ%ﬁr%%éégs t gec§ﬁﬁ§ ?Re?$ﬁgdf§caﬁ8°s &ﬁ@fQH%ﬁe£ﬁ%
where its shutters are opened. FIG 50 is a perspective viewillustrating

an over aldosth | 88" aheOraf s 8t8r8GeCHIrt AL 6CALII¥W LR18H & ENERED
enbodi nent of the present invention. FIG 51 is an expl oded perspective

view illustrating an 20 expl oded state of the disc cartridge shown in FIG

50. 56 WHiGh 3ads apbifepectites \a esignalisiren/ony thetstcomd $hadedosc

cartridge showmn in FIG 50 in which its shutters are closed with the disc
FIG_53 is a a state of the 5 disc

renmoved. erspective view il]ustratin .
cart riesgget%d%?‘?'n %9 cqﬁfpst ARG IETRE SHIR 1@F sttéged’cﬁfénedmﬁ\?tll‘ia%ﬁeoﬁi sc
renoved.
shutters 1s supported, and movable with respect to the
cartridge body, between the second side of the disc and the
bottom of the disc storage portion so as to expose or cover
the chucking and head openings. The disc holding portions are
10 provided for the shutters, press the disc against the
shutters, and hold the disc thereon while the chucking and
head openings are covered with the shutters. An inner lower
surface of the disc storage portion includes first regions,
through which respective bottoms of the disc holding portions
15 pass while the shutters are going to be opened or closed. The
first regions are recessed.
Yet another disc cartridge according to the present
invention includes a cartridge body, a pair of shutters and a

number of disc holding portions. The cartridge body includes

20 a disc storage portion, a chucking opening and a head
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FIG 54 is a partial cross-sectional viewillustrating a cross section of
the disc cartridge shown in FIG 50 that passes the center of the disc to
show a state where its 10 shutters are closed. FIG 55 is a parti al
cross-sectional viewillustrating a cross section of the disc cartridge
shown in FIG 50 that passes the center of the disc to show a state where
its shutters are opened. 15 FIG 56 is a cross-sectional viewillustrating
a portion of the shutter of the disc cartridge shown in FIG 50. FIG 57 is
a parti aloggmRdi ew The ustisst | atoragep@ontiiey pekeres anddiss.supavimdi ng
portion of the disc cartridge shown in FIG 50. 20 FIG 58 is a perspective

view ill rating, a state of . a 57 disc cartrid according to a twelfth
enbodi netllﬁsf%sfat taf‘"lrgel1 p“o’reecsoenn ﬁln%ee%'t itohne]iﬂ%l%ﬁ% htlf?%gtserh%t&gﬁ% H er%T%E%%fW th
the disc renmoved. FIG 59 is a partial cross-sectional viewillustrating a
5 cross s@fttpe @fisthestdrageC Pdrtidge SH@WMIheR Rie HPBribakiBRassAs the
center of the disc to show a state where its shutters are closed. FIG 60
is a perspective viewillustrating a state of the disc cartridge shown in
FIG 58 idisthi dis i expesedt er sThee dngdpared omentingheisli somerbved. & 61
is a partial cross-sectional viewillustrating a cross section of the disc

cartrigdge shown in FILG 58 that passes the center of the disc to show a
ot e WAL TIL Bf, e It GreHERe BOPFESRGS 58 (10 PRkt 08 VTP
illustrating a nodified exanple of the disc cartridge shown in FIG 58 to
show a Stalewdter&xtdsnsy! er §nal fedPeidd 1§€adb8C £o2REDn the

bottom of the disc storage portion so as to allow a head,
which reads and/or writes a signal from/on the second side of
the disc, to access the second side of the disc. The pair of
10 shutters is supported, and movable with respect to the
cartridge body, between the second side of the disc and the
bottom of the disc storage portion so as to expose or cover
the chucking and head openings. The disc holding portions are
provided for the shutters, press the disc against the
15 shutters, and hold the disc thereon while the chucking and
head openings are covered with the shutters. An inner lower
surface of the disc storage portion includes second regions
that are located in the vicinity of the outer periphery of the
shutters while the shutters are closed. The second regions

20 are recessed.
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FIG 63 is a perspective viewillustrating a state of the disc cartridge
shown in FIG 61 in which its shutters are 20 opened with the disc renoved.
58 FIG 64 is a perspective view illustrating an overall configuration
for a disc cartridge according to a thirteenth enbodi nent of the present
invention. FIG 65 is an expl oded perspective viewillustrating an 5

expl oded state of the disc cartridge shown in FIG 64. FIG 66 is a
schematic plan viewillustrating a state of the disc cartridge shown in
FIG 64 in whi¥at i egoshett edisar ccarbobdge Flagcgaing atechthat iRresemt vi ew
illustrating a state of 10 the disc cartridge shown in FIG 64 in which its

shutters AleAneeha flieds IR ddal lethperoReel uee vigu ol 8 shytier
| ocki ng portion. FI I's a det ai Cross-sectional” view of a disc 15
hol di ng portion of the shutter. FIG 70 is a cross-sectional view

i Il ust r atiuibehefs ERRSs 1@ mRpigorafion@nt athes Wdraaasndy Bdwy timcthadsers.
FIG 71 is a cross-sectional viewillustrating the shapes of another pair
of contact surfaces of the two 20 shutters. 59 FIG 72 is a perspective
view i || ust rditsSiong s&ereger apbPrEdani gutat fhuckongda eperingr tandgea ackordi ng
to a fourteenth enbodi nent of the present invention. FIG 73 is a

perSpeSCtiS/peeﬂ/:{neg}Af H l’i‘ﬁér%tiisrc]:g é §r§£‘8t tp%rr%ion stores a disc, having
first and second sides, therein so that the disc is rotatable

in the disc storage portion and that the first side of the
disc is exposed. The chucking opening is formed on the
bottom of the disc storage portion so as to get the disc

10 chucked externally. The head opening is also formed on the
bottom of the disc storage portion so as to allow a head,
which reads and/or writes a signal from/on the second side of
the disc, to access the second side of the disc. The pair of
shutters 1is supported, and movable with respect to the

15 cartridge body, between the second side of the disc and the
bottom of the disc storage portion so as to expose 0Or cover
the chucking and head openings. The disc holding portions are
provided <for the shutters, press the disc against the

shutters, and hold the disc thereon while the chucking and

20 head openings are covered with the shutters. An inner lower
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5 of the disc cartridge shown in FIG 72. FIG 74 is an enl arged
perspective view illustrating the disc holding portions and their

surroundi ng nenbers of the disc cartridge shown in FIG 72. FIG 75 is an
enl arged perspective view illustrating the 10 disc holding portion and its
.surroundi ng portion of the disc cartridge shown in FIG 72. FIG 76 is an
enl arged cross-sectional viewillustrating the disc holding portion and its
surroundi ng nenbers of the disc cartridge shown in FIG 72. 15 FIG 77 a.s
a schematsurface ofevihd | dts¢ atsitogagestpext bin t Aacdhdescamimddgreghond i n
FIG 72 in which its shutters are closed. FIG 78 is a schematic plan view

illustrati.ng a state of the dis artridge shown.in FLG 72.in whigh its
Shut ter o Ik S otsetted qrcund %, oheSEIRg calla thead chmffinds, Faflet ol ong
the line B-B shown in FIG 78. FIG 80 is a cross-sectional viewtaken

al ong thehddPeal- nsbPVWBi a8 Ehfrads. of Ehe Bhd SRERS poxasidenal mysew
taken along the line A-A shown in FIG 77. FIG 82 is a cross-sectional

viewillustrating a nodified exanple of the disc receiving portion. FIG 83
is an expthted rrgipectane nfaegsdd.ustrati ng an 10 expl oded state of a disc
cartridge according to a fifteenth enbodi nent of the present invention.
FIG 84 is a sghemati¢._plan_viewillustrating a state of the disc cariridge
shown Tn FI G SBE1 FORERER | ALsEn faEFeidfe Aesanping to | the' present

invention includes a cartridge body, a shutter, a number of
disc holding portions and first and second operating portiomns.
The cartridge body includes a disc storage portion, a
chucking opening and a head opening. The disc storage
10 portion stores a disc, having first and second sides, therein
so that the disc is rotatable in the disc storage portion and
that the first side of the disc is exposed. The chucking
opening is formed on the bottom of the disc storage portion
so as to get the disc chucked externally. The head opening
15 1is also formed on the bottom of the disc storage portion so
as to allow a head, which reads and/or writes a signal
from/on the second side of the disc, to access the second
side of the disc. The shutter is supported, and movable with
respect to the cartridge body, between the second side of the

20 disc and the bottom of the disc storage portion so as to
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15 FIG 85 is a schematic plan viewillustrating a state of the disc
cartridge shown in FIG 83 in which its shutters are opened. FIG 86 is a
cross-sectional view taken along the line DD shown in FIG 84. 20 FIG 87
is a cross-sectional view taken along the Iine 61 8-S shown in FIG 85.
FIG 88 is a perspective viewillustrating an overall configuration for a
disc cartridge according to a sixteenth enbodi nent of the present
invention. 5 FIG 89 is an expl oded perspective view illustrating an

expl oded e¥PASE oPTt KOVEIsctheanr Ehiaingh@md | peqd Gorggingsc 9fhes disc
schematic plan viewillustrating a state of the disc cartridge shown in

\ljlI SW |8I8I Ilﬁlsr?)t ‘ﬂ%n%@ a slt atétet of tp% S%g)rrt rj't?l ge sunt%i/vn11 frﬁﬁs%he thc% l ?gh

its shutters are opened. FIG 92 |s a schematic plan viewillustrating a

nodi fi ed ayeamwte ehet hénwk tsr Canlar | Heeashewe® ididd Gen@%ebf ShRMAE lmestate
wher e the shutters of the disc cartridge are closed. FIG 93 is a schematic

plan view illustrating a state of the disc cartridge shown in FIG 92 in
whi ch i t shatelingr angr degde vp¢niRgS, age icovenedr yiddx ithe \shavktidd.ustThed i ng
an overall 20 configuration for a disc cartridge according to a seventeenth
62 %nb%gln%p fs%%%n%rgggggtkggegéfgﬁons are used to open and close

the shutter.

In one embodiment, the first and second operating
portions are respectively provided for first and second side
surfaces of the cartridge body. The first and second side

10 surfaces may be adjacent to each other. The first operating
portion may be a protrusion that is connected to the shutter,
and the shutter may be opened or closed by sliding the first
operating portion along a portion of the first side surface.
Also, the second operating portion may be a rotational member

15 that is engaged with the shutter. Then, the shutter may be
opened or closed by rotating the second operating portion.
Alternatively, the second operating portion may also be a
sliding link member that is engaged with the shutter. Then,

the shutter may be opened or closed by sliding the second

20 operating portion along the second side surface.
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FIG 95 is an expl oded perspective view illustrating an expl oded state of
the disc cartridge showmn in FIG 94. FIG 96 is a schematic plan view
illustrating a state of 5 the disc cartridge showmn in FIG 94 in which its

shutters are closed. FIG 97 is a schematic plan view illustrating a state
of the disc cartridge shown in FIG 94 in which its shutters are opened. 10
FIG 98 is a perspective view illustrating an overall configuration for a

disc cartridge according to an ei ghteenth enbodi nent of the present

i nvention. FlI @noonesexamakpl obe perspdcePoratirg PPFLsPRaleYiga&fceRpl oded
state of the disc cartridge showmn in FIG 98. 15 FIG 100 is a schematic

pl an view, i t J te_of Lsc,carfrid i G in
Wi ch 1 ¢ oREEFeraned il Fa PeahiRgTbas (£ Hid THFTRYY Il e
illustrating a state of the disc cartridge shown in FIG 98 in which its
shutters gfueter opried.bé3 opdiled 1032 icdloaedexpyodedipghgpethiVesubena
illustrating an exploded state of a disc cartridge according to a

ni net eent h enbodi nent of the present invention. FIG 103 is an enlarged

Cross- secoPe¥Rting wmB-iqn @adongt ithg geerpd Rdfdi agrfaeeion and its
surroundi ng nenbers of the disc cartridge shown in FIG 102. BEST MODE FOR
CARRYI NG QUT THE | NVENTI ON .EMBODI ME 1 10 r.ej nafter disc cartridge
301 acéc?lordi ng b 8°Fi reﬁama‘f)r%beddi fit Nglfg t hcearplfr@gd@rﬁ T‘ﬂ%‘ﬁ‘?‘i’%navﬁqubeog
described with reference to FIGS. 1, 2 and 3. FIG 1 is a perspective view

shutters, 1including the shutter. The first and second

operating portions may be connected to, or engaged with, the

pair of shutters, respectively.

Yet another disc cartridge according to the present

10 invention includes a cartridge body, a pair of shutters, a

number of disc holding portions and a rotation stopper

member. The cartridge body includes a disc storage portion,

a chucking opening and a head opening. The disc storage

portion stores a disc, having first and second sides, therein

15 so that the disc is rotatable in the disc storage portion and

that the first side of the disc is exposed. The chucking

opening is formed on the bottom of the disc storage portion

so as to get the disc chucked externally. The head opening

is also formed on the bottom of the disc storage portion so

20 as to allow a head, which reads and/or writes a signal
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illustrating an overall configuration of the disc cartridge 301, including
a disc 100 stored, as viewed from above the 15 cartridge 301. FIG 2 is a
perspective view of the disc cartridge 301 as viewed from bel ow t he
cartridge 301. FIG 3 is an expl oded perspective view illustrating
respective parts of the disc cartridge 301. The disc 100 includes first and
second sides. The first 20 side of the disc 100, on which its | abel, for

exanple, is 64 normal ly printed, is illustrated in FIG 1, while the
second sifEOBfoRhéhgi Ke¢d plde afetRegdiscreck? dPR§ESEdetiDOReCPRd
illustrated as the back surface in FIG 3. As shown in FIG |, the disc

Chel | 13, 54t ooy 0 alsl, P PhE 9Rn00GE SBRtkeld /B “RebbofifaiToRR: o

the cartridge | ower shell 11 includes a chucking opening 11c and a head

openi ng Iidvadie witkc kid¥patenicald adrrfilaye $edyt, 0 baltwewna telauskicBad
menber (e.g., a 10 spindle notor for rotating the di SC 100} to enter the
disc cartridge 301 externally. The head opening 11h is provided to allow a
head, whighde exfisthadligc wrmi/ ddeg batgion offy gdyeodlisive s¢iogage perdidhngosi de
100A of the disc 100, to enter the disc cartridge 301 and access the signal

recor di ng_si 1Q0A._The 15 cartridge .l ower she%% 1 _al s _incl udes
bosi 11 on e Ro1 SHEPRE Ghi SRBRGAIE T RS T Pbad MRANYRT ns %0 of
a disc drive, thereby defining the position of the disc cartridge 301 with

respect t@iédendlidtndrporsiokl £ giciaRdOWwRr Hhel Ishultbaess piriassitgaal
recordi ng side 100A of the 20 disc 100. 65
disc against the shutters, and hold the disc thereon while the
chucking and head openings are covered with the shutters. The
rotation stopper member is provided for at least one of the
10 disc holding portions to prevent the disc from rotating while
the shutters are closed.

In one example, the rotation stopper member is made of a
material having a large coefficient of friction and is
provided for the at least one of the disc holding portions so

15 as to contact with the disc while the shutters are closed.

In one example, the rotation stopper member is made of
rubber.

Yet another disc cartridge according to the present

invention includes a cartridge body, a pair of shutters, a

20 number of disc holding portions and at least one stopper
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The cartridge upper shell 12 includes a circular disc wndow 12w, through
whi ch the disc |00 can be introduced and renoved into/fromthe disc
cartridge 301 and whi ch expands over the entire projection area of the disc
100 to expose the 5 upper surface of the disc 100. The cartridge upper and
| ower shells 12 and 11 are adhered or wel ded together at their outer

peri phery) thereby formng a cartridge body 10. A disc storage portion 10d
for storing the disc 100 therein (see FIG 1) is defined by a first inner
surface 1m8mberef The cantnigige s Lrelpdag andlgcsstomadenPortdgpface
12i of the cartridge upper shell 12. The first inner surface 11lu is opposed
to the sign Qr (i I 0. f di .00, whi t e i_nner
surface 1 iqﬁggﬁgﬁéﬂbgggﬁFﬂglﬁguﬁy iﬁ%%ﬁ%aPigﬁggg'and g?i%%%étﬁgﬁgFgg

wi ndow 12w inside. 15 That is to say, the first inner surface ilu becones
the bottopbetibhendsss aiocagenpowt and d0dredhe Giks! havehgsghilateahfu of
the cartridge | ower shell 11 is provided with a protective layer |lp for

t he purpose of preventing the disc 100 fromgetting scratched or any dust
from r eacheagndhéidiegnalthmraiarosdi fhasi dhelodiscods rrfatatdieecinvéheayer
11p may be appropriately selected fromthe group consisting of an
anti-sgratchi ng, nonwven_fabric, .a qustpr.oof _nonwoven fabri an. .

At - otr aPERP g BEAP P BOFLIgR ARG AR T oT LEBh: FAgel Rferthe ndtrs s
enbodi ment, a sheet of a dustproof nonwoven fabric is adhered or ultrasonic
wel ded asekpgsBioifs§ia¥ethay@isdlpistnwiR@owl SCTREOEAGEKRA! bpBniAg, i8 gap,
which is wide enough to allowthe disc 100 to rotate freely, 1s provided

bet ween the second i nner surface 12i and the disc 100. Al so,
formed on the bottom of the disc storage portion so as to get

the disc chucked externally. The head opening is also formed
on the bottom of the disc storage portion so as to allow a
10 head, which reads and/or writes a signal from/on the second
side of the disc, to access the second side of the disc. The
pair of shutters is supported, and movable with respect to the
cartridge body, between the second side of the disc and the
bottom of the disc storage portion so as to expose or cover
15 the chucking and head openings. The disc holding portions are
provided for the shutters, press the disc against the
shutters, and hold the disc thereon while the chucking and
head openings are covered with the shutters. The at least one
stopper member is provided for the cartridge body so as to

20 protrude at least partially into the disc window. The head
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10 the top of the disc storage portion 10d is the disc wi ndow 12w so that
the disc 100 stored in the disc storage portion 10d has one side thereof
exposed inside the disc window 12w. As shown in FIG 3, the disc cartridge
301 includes two disc holding menbers 13 of the sane shape. Each of the

di sc 15 hol di ng nenbers 13 includes a pair of elastic portions 13d and a
hol e portion 13w that runs obliquely through the disc holding nenber 13.
When the el astic portions 13d of the disc holding nenbers 13 are sandw ched
bet ween PRENEAHt rFeReHper ahde| avmfasee| pE Ithengartridgeel bedyc gy ce
a s applied to the 20 respectlve ends of the di sc holding nenbers 13 in the

T SEEEOR LITGRNSR DS, AL U8 3R IFIGods o2 ahBRHkE, Ule di s

100 is presse ai-nst T nngr °Sur'f 866 1
hol di ng nmenbers 13 are dlsposed so that the hole portions 13m1thereof are

| ocat ed pubvtiashi afdy awer ShtbteeBdsSididOnisy Ivdasedlwnsibe dige Rl ng
menber 14 includes a rotation shaft 14s and two elastic portions 14d. The

di sc holding nmenber 14 is secured to the cartridge body 10 so as to rotate
on the ropepipg.shaft 14s. When the elastic portions 14d are 10 sandw ched
between the cartridge upper and Iomer shells 12 and 11, an elastic force IS

lied to th t d d hol d
SPPeLS|onolndﬁ8;§§ °8 5%% %gr Bﬁ f&gﬁtﬁksgthgukggs h€n§:§8°f8% P?45FESsed

agai nst the first |nner surface |Ilu. 15 The shutter 21 is externally fitted

W th thecgarddr €t | supEasls! | ela%hsop@:ﬁrtgoﬁ@‘é@t‘i wﬁ Wikl e A8ROIHHHRG: Si de
100A of the disc 100. As shown in FI'GS. and en the shutter is noved

in the direction indicated by the arrom121A or 21B t he chucki ng openi ng
11v and The Hdawtopenl needdmd apeiespesed not aligned with each other.

The contact surfaces of each of the first and second pairs may
be sloped, and overlap with each other, in a thickness

10 direction of the disc. In the first pair of contact surfaces,
the contact surface of one of the two shutters may be located
over the contact surface of the other shutter. In the second
pair of contact surfaces on the other hand, the contact
surface of the one shutter may be located under the contact

15 surface of the other shutter. While closed, the shutters may
define a hole in a region corresponding to a center hole of
the disc. Specifically, the hole defined by the shutters may
have a diameter that is approximately equal to that of the
center hole of the disc.

20 In one example, the disc holding portions are provided
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20 covered. A shutter spring 31 is extended between the shutter 68 21 and
the cartridge body 10 to apply an elastic force to the shutter 21 in such a
direction as to close the shutter 21. As shown in FIG 2, a |abel plane or
concave portion I O, on which the contents that have been witten on the
disc 100 5 being stored can be noted down, is provided on the surface of
the cartridge body 10 (i.e., the cartridge lower shell Ii). Also, a pair of
concave portions 100, provided on the right and |left-hand sides of the

cartri dg@thotwe 1Gndﬁafﬁoet%%e§hé!§t@if§hera%l pach @ft cHee dispodieidgig

recesses when the disc 10 cartridge 1 is pulled in and | oaded into a disk

dri ve o sl chlendse GRlhibddsyl LpcBLATedobl 2 shandery Aater ganoave

portion F g, provided on just on as such a“sha reven
erroneous insertion of the disc cartridge 1. That is to say, thls concave

portion lg@@d sheLsind | pbeHivhé hmayCopy eprbvipgedt isx asovigleBefl afovdddli sc
drive only when the disc cartridge 1 is inserted in the correct direction.
Suppose the disc cartridge 301 is being inserted into the disc drive upside
down or tHewamdotpengpntem@tbyhe figice. In that case, these concave and
convex portions are never fitted with each 20 ot her and the disc cartridge
301 gnnot be i nserted thereto 69 cor £L¥ éﬁ t his nner) t

errondous inséfti SRCcaff* BRI ey eFESH t PF H% Y i RS *?qﬂwther

detail with reference to FIGS. 4 and 5 hom1the di sc hol di ng nenbers 13 and
5 14 hol dnidi&ddissCa 189rkhertidl Grvithi & ap£Fr96Sneeghitonala vhew&dode

di sc holding nenber 13 in a state where the disc
portion with a second height that is lower than the first
height. An upper surface of the cartridge body has a recessed
portion to receive the top of the first portion of each of the
10 disc holding portions that moves as the shutters are going to
be opened or closed. The recessed portion is thinner than
another portion of the upper surface of the cartridge body
under which the second portion of each of the disc holding
portions moves.
15 As the shutters are going to be closed, the first portion
may contact with the disc earlier than the second portion.
In one example, the stopper member has a contact surface
that contacts with the disc 100. A portion of the slope of at

least one of the disc holding portions is located over the

20 contact surface of the stopper member.
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| 00 has been nounted thereon as shown in FIGS. 1 through 3, while FIG 5 is
a cross-sectional view of the disc holding nenber 14 in the state where the
di sc 100 has been nounted 10 thereon. FIGS. 4 and 5 are both taken in a
disc radial direction. As shown a.n FIGS. 4 and 5, the disc holding nenbers
13 and 14 include slopes 13' and 14') which overhang a portion of the
projection area of the disc 100 (i.e., over the outer 15 periphery of the

di sc 100), at the respective ends thereof. An elastic force is applied from
the elastic pditi &R 18%apPlesd thet héhyt§erkol BPEtAendRr 33 RA104 9F the
direction indicated by the arrow 13B or 14B. In that situation) the slope

13" or 14! C iLh e 0] o] h LS r eby
grippingﬁitggg%ﬁbgﬁﬂgk%hgbggngg%d E§gg§?é99§ﬁe£9% &i%+s%a€%k£é§?eﬁ%&%bkness
direction 100t thereof . As a result , the signal recording side 100A is

br ought imHed iR reomiagctinglidiie himtsheeickity portivns nanerintdéelsbiisc 100
is held and fixed inside the cartridge body 10. In this state, the outer 5
peri phery of the signal recording side 100A of the disc 100 keeps a cl ose
cont act Witk teeckhedheripto TRRSN ¥ dGIOSRi | theyesBupbersed oBfhehddiggnal
recording side 100A. Next, it wll be described in detail with reference to
FIGS. .6, 7_and 8 how t iLsc 100 js.released fromthe di 0 _holdin
renbers’ ERTRRA%ES TG e, il efoST R e aubeh thetl RPRA LS
cartridge with the cartridge upper shell 12 and the d7.SC 100 renoved
therefrom syxceh@wnthl Ehisttérst b6 rRE&PH! Elie dhbeterd Tlosdped portion 21s
pressed by a shutter openi ng nmechanism 15 (not shown) of the disc drive in

the direction indicated by the arrow 21A. As a result, the chucking opening
11o and the

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a perspective view illustrating an overall

10 configuration for a disc cartridge according to a first

embodiment of the present invention.

FIG. 2 is a perspective view of the disc cartridge shown

in FIG. 1 as viewed from below it.

FIG. 3 is an exploded perspective view illustrating an

15 exploded state of the disc cartridge shown in FIG. 1.

FIG. 4 is a cross-sectional view illustrating a disc

holding member and a surrounding portion of the disc

cartridge shown in FIG. 1.

FIG. 5 is a cross-sectional view illustrating another

20 disc holding member and a surrounding portion of the disc

49



head opening 11h are now exposed. Al so, the pair of cartridge positioning
pins 210 of the disc drive is engaged with the positioning holes |lw of the
cartridge body 10. 20 FIG 7 is a cross-sectional view of the disc holding
71 menber 13 in the state shown in FIG 6 and is taken in a disc radial
direction. FIG 8 is an enlarged view illustrating the main parts, or the
di sc hol ding nenber 14 and the shutter 21 in the state shown in FIG 6. 5
As shown in FIG 7, when the cartridge positioning pin 210 of the disc
drive is Garteridae ishown A8 FéSi-t tening hole 11w, the cartridge positioning
pin 210 engages with the obliquely running hole portion 13w of the disc
hol di ng nenber . .aresult. the disc holding nenper 13 is lifted in the
10 direction 1%];3«(?' a‘ﬁﬁlﬁ He pcﬁléscpelcb%uf% Yleef%alsfejidl roﬁ'ﬁ?% %rﬁ{f)a%‘? ?%et ?ope
13" and is now freely rotatable. At this point in time, the rim13e at the
end of theidgh Seatatidiged SRS Hnl 18I 1 10V AN 5 HUt Y Ofs tdSenea
projection area of the disc (i.e., the outer periphery thereof).
Accordingly, even if the 15 disc 100 is released in a disk drive that is so
const r uctantl esiianimg pHasdhayel d@epredmiseaitieg. t he disc 100 will not drop
down fromthe disc cartridge 301. On the other hand, when the shutter 21 is

opene a gui i b 21x provided on the shutter 21.enters.a cqncave, 20
portig% 14m1oﬁ£v%é aiié fol Gi A TETHer %, YﬁgweﬂélpﬁﬁF?%én9h3§V? gl%%iling
of the concave portion 14w as shown in FIG 8. As a result, the disc

hol di ng rARIMEInd dndrtbod s fdrRfl #0 tha-Hurfitd P A N GHAe dirs E 0 6.5
rel eased fromthe grip of the slope

FIG. 8 1is a perspective view illustrating the disc
holding member and its surrounding portion shown in FIG. 6.

FIG. 9 1is a plan view illustrating an overall

10 configuration for a disc cartridge according to a second
embodiment of the present invention.

FIG. 10 is a plan view illustrating a state of the disc
cartridge shown in FIG. 9 in which the disc has been
released.

15 FIG. 11 is a plan view illustrating an overall
configuration for a disc cartridge according to a third
embodiment of the present invention.

FIG. 12 is a plan view illustrating a state of the disc

cartridge shown in FIG. 11 in which the disc has been

20 released.
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14" and becones freely rotatable. At this point in tinme, the 5 rim 14e at
the end of the disc holding nenber 14 still overhangs a portion of the
projection area of the disc (i.e., the outer periphery thereof )
Accordingly, even if the disc is released in a disk drive that is so
constructed as to nmount the disc 100 vertically, the disc 100 will not drop
down from 10 the disc cartridge 301. Also, to renove the disc
intentionally, e operat.or nust_release the disc framthe three_dl S

ol di g member B85 o 14t Thepbifte vasy ACLHRATRIAAY | *Fs BEEEARe to
prevent the operator fromrenoving the disc accidentally. 15 In this

enbodi mentenkNgueAtida’ Mrthe §RLEt &dartlniddd CRccorapRgseto t @ t RgudithC
100, may be provided with a brush or a dust cleaning nenber as shown in
FIG 2 so that dust is renoved fromthe signal recording side 100A of the
di sc 100 embogiment ofiecthupresenrt imwvepthen.and cl osed. Optionally, 20 the
disc cartridge 301 may further include a | ocking nechanism 73 for fixing
and supporting_the eration _of the disc holding nmenbers ontg the cartridge
body 10 when {RbSdi I8 455 nBIED SMEUDINENE - aF g & n2Fate, of §hecdisc
cartridge .302 according to a second enbodi nent of the present invention
vill be deserhbage Wbyl GPNEect 0 Kb CSin O ALy 0-crdPCdldcLablak, Bkn 9 1S
plan view i1l lustrating an overall configuration for the disc cartridge 302
in which the disc 100 is held. FIG 10 a.s a 10 plan view illustrating an
overal | coelegsedtion for the disc cartridge 302 in which the disc |00 has
been released. In FIGS. 9 and 10, each nenber equivalent to the counterpart

of the first enbodi nent described_above is identified by the sane reference
nuneral and t hEI8escAPptilch therROAMW VieHe oitiisigating an overall

configuration for a disc cartridge according to a £fifth
embodiment of the present invention in a state where its
10 shutter is closed.
FIG. 16 is a cross-sectional view of a disc holding
member of the disc cartridge shown in FIG. 15.
FIG. 17 is a plan view illustrating an overall
configuration for the disc cartridge shown in FIG. 15 in a
15 state where its shutter is opened.
FIG. 18 is a cross-sectional view of the disc holding
member of the disc cartridge shown in FIG. 17.
FIG. 19 is a plan view 1illustrating an overall
configuration for a disc cartridge according to a sixth

20 embodiment of the present invention in a state where its
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15 herein . The disc cartridge 302 is different fromthe disc cartridge 301
of the first enbodinent in the disc holding nenbers. Specifically, the disc
cartridge 302 includes two pairs of disc holding nenbers 15 and 16, which
slide in the 20 direction indicated by the arrow 15A or 15B, as shown in
FIG 74 9. Each of the disc holding nenbers 15 includes an elastic
portion 15d, which applies an elastic force to the disc hol ding nenber 15
in the diregt,i I ndj.cat by the arrow 15B. 5 Just |ike the disc holding
menber s fé‘u%r#(f(}?isog;l{ e first enbodi ment, a sl ope 15 provided at the end
t hereof holds and fixes the disc 100 onto the cartridge body 10. Each of

the disc hol dipng . menhers;46 incl aviewat i9nuskabtiagy. afatodérdm say,
the disc holding nenber 16 is 10 provided for the cartridge body 10 so as

to rotate on its rotation shaft 16c. Just |ike the disc holding nenbers 13
and 14 ofcanfd qunagtiocanbbelr mshe, dissi oparisidge oshded dmn tFEG end9ofineaxh

di sc hol ding nenber 16 holds and fixes the disc 100 onto the cartridge body
10. Each ft;he disc.@oIdLnﬁ 15 penbers 15 further includes a coupling pin
15p, whi At GAGed EnG PHEST | HEKBRCUFEh a groove 16g provided for its
associ ated di sc hol ding nenber 16. Wien the two cartridge positioning pins

210 ofs the di ggarivg argsengageam t hyide PeshhsephbEngol &n 1lWw&iaihe 20
cartridge body 10, respective protrusions 15s of the disc 75 hol di ng

menbers 15 are pushed by the positioning pins 210 as
configuration for a disc cartridge according to a seventh

embodiment of the present invention in a state where its
shutter is closed.

FIG. 22 is a plan view 1illustrating an overall

10 configuration for the disc cartridge shown in FIG. 21 in a
state where its shutter is opened.

FIG. 23 is a perspective view illustrating an overall
configuration for a disc cartridge according to an eighth
embodiment.

15 FIG. 24 is an exploded perspective view illustrating an
exploded state of the disc cartridge shown in FIG. 23.

FIG. 25 is a perspective view illustrating a state of
the disc cartridge shown in FIG. 23 in which its shutters are
closed with its cartridge upper shell and the disc removed.

20 FIG. 26 is a perspective view illustrating a state of
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shown in FIG 10. As a result, the disc holding nenbers 15 are noved in the
direction indicated by the arrow 15A and the disc 100 is released fromthe
grip of the slopes 15 . In the 5 neantine, as the disc hol ding nmenbers 15
are noved, the disc holding nenbers 16 are rotated to the direction

i ndi cated by the arrow 16A. Consequently, the disc 100 is al so rel eased
fromthe grip of the slopes 16'. 10 EMBCDI MENT 3 Hereinafter, a disc

cartridg 1934 0 t p e t will
be descrl ed WI %é&{e}%e&ri aﬁh %‘Wan 1126) @%%f%ggélgﬂ Eﬁx%l 5?&
plan view illustrating an overall configuration for t he dISC 15 cartrldge
303 in Wipgdhddarictis @ tE0@areriabe. upber $hels and! fife Vitye itdmiéal i ng an
overall configuration for the disc cartridge 303 in which the disc 100 has
been released. In FIGS. 11 and 12, each nmenber equivalent to the

counterpart ofFhe BVrsts epbpgirseective damw f Ldtupirahengame st enfe 20

nunmeral and the description thereof will be omtted herein. 76 The disc
cartridge 303 j S dlffer t fromthe tri 01 of the first
crbod! morih e GG S P C s Bt 1 ORISR the SRCEEEEs: rage

303 includes two pairs of disc holding nenbers 17 and 18, to which an

el astix isH&E witraRMe @ sk rkhgvairections indicated by the arrows 17B
and 18B, respectively, as shown in FIG 11. These disc hol ding nenbers 17

and 18 have been nol ded together with the cartridge body 10 so as to form
integral partsF4¥. tR8 daxrtai pgusbedyive. vievwEathleustratingse Haflatiengof
menbers 17 incl udes an elastic portion 17d, which applies an elastic force

to the disg, hol ding, MEnber, 10,0 1oAY o84 00 WRdeof ed by Lhe g Loy 17B

opened with the disc removed.
FIG. 29 is a partial cross-sectional view illustrating a
10 cross section of the disc cartridge shown in FIG. 23 that
passes the center of the disc.
FIG. 30 is a cross-sectional view illustrating a portion
of the shutter of the disc cartridge shown in FIG. 23.
FIG. 31 is a partial plan view illustrating an operating
15 portion and its surrounding portion of the disc cartridge
shown in FIG. 23.
FIG. 32 is a perspective view illustrating a stopper
member of the disc cartridge shown in FIG. 23.
FIG. 33 is a front view of the disc cartridge shown in

20 FIG. 23 as viewed from a direction in which the cartridge is
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Just like the disc holding nmenbers Z3 and 14 of the first enbodi nent, a

sl ope 17" provided at the end of each disc 15 hol di ng nenber 17 hol ds and
fixes the disc 100 onto the cartridge body 10. Each of the disc hol ding
menbers 18 al so includes an elastic portion 18d, which applies an elastic
force to the disc holding nenber 18 in the direction indicated by the arrow
20 18B. A slope 18 provided at the end of each disc holding 77 menber 18

al so ho'qﬁu%ﬂﬂx%%éﬂiotQedgﬁ§8.1oo onto the cartridge body 10. Wien this
ge

di sc cartrl i's Inserted into a disc drive 200, a pair of disc

rel easing pins 2i7, provided for 5 the disc drive 200, presses protrusions
17s of the di sudol sangsmearbpegspécthvea wiksul L11t6Serat 58g 160 | Svéd ERSed
fromthe disc holding nmenbers 17 as shown in FIG 12. At the sane tine,

anot her pair of disc releasing pins 218, also provided for the disc drive
200, conteanfsigunatiare foge @0 gﬁ$¢ad@%¢ﬁ%%ﬂgﬁ BgeoFiddadhotdi ng ekl s 18.
Consequently, the disc 100 is also rel eased fromthe disc holding nenbers
18. EMBODI . 4 Hereinafter, a disc cartridge 304 according to a fourth 15
enbodi nerﬁml\{g Jt'%eé’tprogse e ier?égr‘faﬂ(%or%nv‘\ﬁrﬁtll?éi‘descri bed with reference to

FIGS. 13 and 14. Specifically, FIG 13 is plan view illustrating an overal

confi guration @y, t3w 4 SenCakpLbdea Be4spBcthveh viilkey Gi1SiGisk3htshdedd.
FIG 14 is a plan view illustrating an overall configuration for the disc

20 cartridge 304 in which the disc 100 has been released. In 78
exploded state of the disc cartridge shown in FIG. 34.

FIG. 36 is a perspective view illustrating a state of the
disc cartridge shown in FIG. 34 in which its shutters are
closed with the disc removed.

10 FIG. 37 is a perspective view illustrating a state of the
disc cartridge shown in FIG. 34 in which its shutters are
opened with the disc removed.

FIG. 38 is a partial cross-sectional view illustrating a
cross section of the disc cartridge shown in FIG. 34 that

15 passes the center of the disc to show a state where its
shutters are closed.

FIG. 39 is a partial cross-sectional view illustrating a
cross section of the disc cartridge shown in FIG. 34 that
passes the center of the disc to show a state where its

20 shutters are opened.
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FIGS . 13 and 14 , each nenber equivalent to the counterpart of the first
enbodi nent is identified by the sane reference nuneral and the description
thereof will be omtted herein. The disc cartridge 304 is different from
the disc 5 cartridge 301 of the first enbodinment in the disc hol ding
menber. Specifically, the disc cartridge 304 includes a ringlike disc
hol di ng nmenber 19. As shown in FIG 13, the di sc hoIding menber 19 is a

ringlike el ast me which i s nad ber nd whi ch
can change |t§é§%apggfﬁéﬁl? qﬁmﬁ?ﬁﬁ?éi Q§? %&Ye%%&PF?rggﬁppe é?gto
t he di sc hol di ng nenber 19 has an eII|p50|daI shape. However, by applying

an exter nahtdOrgEri S LAD, ctbss dséétb@hdbﬂgtHEnEQéc18aﬁ’ﬁi‘1§§ed§f18ﬁﬁ”e§ln' nt o
a substantlally conpl etely round shape. Wien the disc holding 15 nenber 19

is defornmed into a substantially conpletely round shape, the inside
di anet er E¥@r edd ithagr gessres hizre t hentenneferthe dimc dtec sho assthben in
FIG 13, the ellipsoidal disc holding nenber 19 is in contact with the disc

100 at nul tiple points, thereby 20 hqlding and fixing the disc 100 onto the
cartridgéﬂﬁﬁﬁi ﬁ§% g%?ttQEimgﬁﬁ’FiWﬁgﬁ'this disc cartridge 304 is inserted
into a disc drive 200, a pair of convex portions 219, provided for the disc

drive 200, presges ihe P 8" @PHss-RUdHiYnAf %I@wrhﬂghb%%a@hﬁﬁ hol digg
menber 19, thereby deforming the disc holding 5 nenbe as Shown in FIG

14. As a result, the disc holding nenber 19 is deforned |nto an
approxinammiqrcpamimhs¢qlr@nudssseQEiandofsthe fibagecarhridge ashownt int he
disc 100. That is to say, the disc 100 is released fromthe disc hol ding

menber 19 10 To release the disc 100 fromthe di sc hol di ng nenber 19,
. 34 that passes the center of the disc to show a state

where its shutters are opened.
FIG. 42 is a perspective view illustrating an overall
10 configuration for a disc cartridge according to a tenth
embodiment of the present invention.
FIG. 43 is an exploded perspective view illustrating an
exploded state of the disc cartridge shown in FIG. 42.
FIG. 44 is a perspective view illustrating a state of the
15 disc cartridge shown in FIG. 42 in which its shutters are
closed with the disc removed.
FIG. 45 is a perspective view illustrating a state of the
disc cartridge shown in FIG. 42 in which its shutters are
opened with the disc removed.

20 FIG. 46 is a partial cross-sectional view illustrating a
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the force that deforns the disc holding nenber 19 may al so be applied from
the convex portion of the disc drive, which engages with the concave
portion 10g (see FIG 2} provided for preventing the erroneous insertion,
to the disc holding 15 nmenber 19. Alternatively, that force may al so be
applied froma pair of convex portions of the disc drive, which engages
with the concave portions 100 (see FIG 2} provided on the right- and

| eft- hand S|des t he di cartrld e for ul lin |n t I SGC dge
1, to th&a%k ﬁ%?ﬁl(ng rrb% 1§1s Fk’@ rIe‘ignatﬁte {fl fth

enbodi mrent of the present invention w II be descri bed W|th r ef erence to

FI GS. 15 ddys@ightd8. ddrfter 16ranthd 7 dike pPtén sHowsal |dtiid avhBget Nets
structure of a 5 portion of a disc cartridge 305 according to this

enbodi ment from which the cartridge upper shell has been renoved.
Speci fi caHuttemisGarescilpsadtrates a state where the shutter 21 covers the
openings 11h and 11o, while FIG 17 illustrates a state where the shutter

21 exposes the _open s 11lh a dliv. 10 FIGS., 16 ustrate states
of & Osc hol Bty M o R (RO THATE 1T S APOSHHLIREF SHRS the
shutter 21 is opened, respectively. In this enbodi rrent each nmenber

equi val endrddd; t BECEPUAT FEPaEke Olailshe @éﬁ&f@dé r bﬁgﬁnOflnt herd i rab eppdi nent

is 15 identified by the same reference nuneral. The disc cartridge of this
embodi ment is characterized in that the disc hol di ng and rel easing

oper at i omagpesdi the haehteg nefiberle 48isce 9 nalinooni aedtaitten wherepektsig and
cl osing operations by the shutter 21 by way of a disc 20

hol di ng/ i nt erI ocKki n% nenber 44
shutters a opened

FIG. 48 1is a cross-sectional view illustrating a disc

outer peripheral cross section of the disc cartridge shown in
10 FIG. 42 that passes the center of the disc to show a state
where its shutters are closed.

FIG. 49 is a cross-sectional view illustrating a disc
outer peripheral cross section of the disc cartridge shown in
FIG. 42 that passes the center of the disc to show a state

15 where its shutters are opened.

FIG. 50 is a perspective view illustrating an overall
configuration for a disc cartridge according to an eleventh
embodiment of the present invention.

FIG. 51 is an exploded perspective view illustrating an

20 exploded state of the disc cartridge shown in FIG. 50.
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8l The di sc holding/interlocking nenber 44 is provided over the first

i nner surface 11u of the cartridge |lower shell 11 so as to rotate and slide
around the chucki ng opening 1la of the cartridge |ower shell 11 as
indicated by the arrow 44A in FIGS. 5 15 and 17. The disc

hol di ng/i nterl ocki ng nenber 44 has a fan shape, or in the shape of a
partially notched ring that has an inside dianeter equal to the dianeter of

t he chuckin [ 11o.. The dis holdrn me e 44_i ncl udes
an 10 engag?ngﬂgﬂnq%blfhgtp@f?@ﬁ&glfﬁmgFﬁ Eﬁ%F?Fpﬁa fo rﬁflgh
(i.e., in the direction going into the paper of FIGS. 15 and 17). The

cartri deilszNeéaﬁﬁﬁithgélsﬁBQnt high shukt ers?1iar yHiRHPeEts Venuthey dede Wi th
gui de grooves 11m and Ln that both engage with this engaging pin 47.

Al'so, nmultiple protrusrons 15 45, which extend outward and toward the
cartridgeﬂupperWQﬁélWheidésp remoweddi r ect i on com ng out of the paper of
FIGS. 15 and 17), are provided on the outer periphery of the disc

hol di ng/ i nterl_qcki menber 44. F%rthernpre h surface of the disc
hol di ng/ i nt er |‘§'é-lr§i E‘% T Bo e SPPEt AT TeV aB i LAUS tBBE LRAVBVEFAFRTE cthE g
coating to prevent the disc 100 from 82 getting scratched or dust from

bei ng feppsd edaPpridi§e SkHBGh &F s aorvﬁt;ng 50 98nt RATQAS - 16 NUEReRe0E dise

hol di ng members 43 are di spose t predetermned intervals on respective
regions of the cartridge 5 |ower shell 11 so as to hold the outer edge
porti on afpered ciish tther ddbacwhemoteé.di sc is stored in the disc cartridge.
In FIGS. 15 and 17, three disc hol ding nenbers 43 are provided.

FIG. 54 is a partial cross-sectional view illustrating a
cross section of the disc cartridge shown in FIG. 50 that
passes the center of the disc to show a state where its

10 shutters are closed.

FIG. 55 is a partial cross-sectional view illustrating a
cross section of the disc cartridge shown in FIG. 50 that
passes the center of the disc to show a state where its
shutters are opened.

15 FIG. 56 is a cross-sectional view illustrating a portion
of the shutter of the disc cartridge shown in FIG. 50.

FIG. 57 is a partial plan view illustrating an operating

portion and its surrounding portion of the disc cartridge

shown in FIG. 50.

20 FIG. 58 is a perspective view illustrating a state of a
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Alternatively, two, four or nore disc holding nenbers 43 may al so be
provided. In any case, each of those disc holding 10 nenbers 43 is secured
to the cartridge |lower shell 11 so as to rotate on the rotation shaft 43A
thereof. As shown in FIG 16, the disc holding menber 43 is | ocated at such
a position as to partially overlap with the outer periphery and its
surroundi ng portion of the disc 15 holding/interlocking nenber 44. Al so, a

mechani sm,(not shown.in FIG 16) such as the elastic portion 14d.shqwn in
fr b fyede, grpPElagl Adtondindi' 8 N3 g ThERoermBSeIRERhe G r AR on
43B (i.e.) toward the cartridge |ower shell li). Accordingly, while
contacti pgedeh? tiredda®notid hgndbsc 1400 st tii® SapPectdse@f Wit dme
hol di ng nmenber 43 not only presses 83 the disc 100 in the direction 43B
so that the disc 100 is brought into contact with the disc

hol di ng/ ddtser lremkivag. menber 44 but al so holds the disc 100 thereon. As

shown in FIG 15, when the disc cartridge holding the 5 disc ( not shown )
thereon is inserted into a disc drive 200 in the direction indicated by the

arrow | A a shdCrerpénitnPOtd&in FHoSPsS TP owdeY prlohtd@® AT the

di sc drive 200, noves the shutter 21 in the direction 21A, thereby opening

t he shut 1. gg%ib he ¢S el 1N ;10 digecty 2i A,
a for?:e %?E)gl%sos app |I]ied%ifn%‘ée gairlrgémg(?a{dtltr?e&(:% gﬁﬂ fAtl(l)‘t igt?'engggicgnﬂgapcnpi n 47

of the disc holding/interlocking menber 44 that is inserted into the guide

groove 2pmsskest hehes hulender?lof Axhe réssct . td hehewgagi rskatien WHere nichsed

al ong the guide groove 11mof the cartridge |ower 15 shell 11, and the disc
hoIding/interIocking nmenber 44 starts to rotate around the chucki ng opening
11v as i fdatEeEd BYet féosedow 44A. The guide groove 11m preferably extends

FIG. 60 is a perspective view illustrating a state of
the disc cartridge shown in FIG. 58 in which its shutters are

10 opened with the disc removed.

FIG. 61 is a partial cross-sectional view illustrating a
cross section of the disc cartridge shown in FIG. 58 that
passes the center of the disc to show a state where its
shutters are opened.

15 FIG. 62 is a perspective view illustrating a modified
example of the disc cartridge shown in FIG. 58 to show a
state where its shutters are closed with the disc removed.

FIG. 63 is a perspective view illustrating a state of
the disc cartridge shown in FIG. 61 in which its shutters are

20 opened with the disc removed.
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approximately in the direction in which the shutter 21 is noved so that the
di sc hol ding/interlocking nenber 44 noves 20 synchronously with the shutter
21. 84 \Wen the shutter 21 is conpletely open, the protrusions 45 on the
outer periphery of the disc holding/interlocking nenber 44 are | ocated
under the disc holding nenbers 43 as shown in FIG 17. Then, as shown in
FIG 18, the disc holding 5 nenbers 43 are pushed up by the protrusions 45
and t he sl opes,. 43’ he disc_hol dj ng nmenbers, 43 separate thensel ves from
fhe outer cdgll5r (T dPsc 1867 eChiVRTREY (HIySFEEEAE BHaBYRRADh cocad
the disc 100 vertically to the disc plane is renoved and the disc 100 is

rel eased coafiguiragglon Irtablesc 1@aﬁ¥:ri&?é BetBralifgt itee.a tHigiFidafde at
the end of the disc holding nenber 43 still overhangs a portion of the

projection area of the disc 100 (i.e., the outer periphery thereof}.
Accor di ngmpoddwenti pft fbedpresedd iinveatdeded in a disc drive that is
supposed to nount the disc thereon vertically, the 15 disc will not drop

down fromthe rtridge. In the disc cartridge 305 . 0f this enbodi nent, the
disc can be rEBasEF vt SXMEOUS PEEFPEFHES| Y1RYL HLITSEEATING: BT he

disc drive 200. For exanple, if the shutter 21 is opened nmanually, the disc
hol di By EeBRSERat3 Wk o%?_'tﬁ%éﬁirs_?_zﬁc g}t@ﬁagelgﬂo%n%r Fuslgy With the

novenent of the shutter us) the user can renove the existing
disc fromthe cartridge and insert another disc thereto intentionally.
EVMBODI MENT 6 FIder é6ndfst er schegiattic edaadivient idflusteraiiege statentafon
w Il be described. FIGS. 19 and 20 are plan views
the disc cartridge shown in FIG. 64 in which its shutters are
closed.
FIG. 67 is a schematic plan view illustrating a state of
10 the disc cartridge shown in FIG. 64 in which its shutters are
opened.
FIG. 68 is a detailed perspective view of a shutter
locking portion.
FIG. 69 is a detailed cross-sectional view of a disc
15 holding portion of the shutter.
FIG. 70 is a cross-sectional view illustrating the
shapes of a pair of contact surfaces of the two shutters.
FIG. 71 1is a cross-sectional view 1illustrating the

shapes of another pair of contact surfaces of the two

20 shutters.
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illustrating the structure of a portion of a disc cartridge 306 according
to this enbodi nent fromwhich the cartridge upper shell has been renoved.
Specifically, FIG 19 10 illustrates a state where the shutter covers the
head opening, while FIG 20 illustrates a state where the shutter exposes
t he head opening. In FIGS. 19 and 20, each nenber equivalent to the
counterpart of the disc cartridge of the first or fifth enbodi nent is

identified by e .reference nuneral. .15 The disc .cartridge of this
eoodi mone LoFERe S e P gy SershertHE Hish bRt |t v raber of
the fifth enbodi nent descri bed above al so functions as a shutter. The

shutter 46nF3gRkaridad rQtera tdeséi EabtiiAgE a8EAEENG 1¥o0h IS iige
| ower shell 1% so as to rotate and slide around the 20 chucki ng opening 1lo

of the cartridge |lower shell 11 as 86 i ndi cated by the arrow 46B in FIGS
19 and 2emboPddmehtit p&r the baesantadnyeagdoner in the shape of a partially
notched ring that has an inside dianmeter equal to the dianeter of the

chucki ng openj 11yv. 5 The shutter. 46 includ an _engagi ng pin 46p that

ext ends t ovr B1Ehe oari i HigRT SRRS ELFe) Pigy AR 1a3 AR SRR, Whel hutdleso ng

into the paper of FIGS. 19 and 20). The cartridge |lower shell 11 is

provi gedow theaqd4dgagEPodge ! %mmain eRg@Rgep W th this engaging pin 46.
pil-s

When t he engagi ng pin 46 : ocated at 10 one end of the guide groove
11m the head opening 11h is closed up by the shutter 46. And when the

engagi ng pin F@Gi.s 7dodst a anhlbmgedt persped tdfvet tve eguiidd ugprtoentd nyl het he
head opening Il h is exposed. The guide groove 11mis provided along a
portion of an _arc that is concentric with the chuck 15 opening 1lv. The

gui de gr 84F€ PALYPNG RALFIPEt BREs HYroxFHEFRYDIing: membetstt Phn th8 in
which the disc is

disc cartridge shown in FIG. 72.

FIG. 75 is an enlarged perspective view illustrating the

10 disc holding portion and its surrounding portion of the disc
cartridge shown in FIG. 72.

FIG. 76 is an enlarged cross-sectional view illustrating
the disc holding portion and its surrounding members of the
disc cartridge shown in FIG. 72.

15 FIG. 77 is a schematic plan view illustrating a state of
the disc cartridge shown in FIG. 72 in which its shutters are
closed.

FIG. 78 is a schematic plan view illustrating a state of
the disc cartridge shown in FIG. 72 in which its shutters are

20 opened.
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inserted so that the shutter 46 is opened as the disc cartridge is inserted
into the disc drive. Miultiple protrusions 46a, which extend outward and
toward 20 the cartridge upper shell 12 (i.e.) in the direction conm ng 87
out of the paper of FIGS. 19 and 20), are provided on the outer periphery
of the shutter 46. Furthernore, the upper surface of the shutter 46 is
covered with a nonwoven fabric or a coating material to prevent the disc

100 fromgetti 5 rat ched _or. . an ust _f.rom bei deposited.,on the signa
recording sid %’Her-'}(c)fj.‘s Aanﬁr;ﬁ?ésrs"gy cgﬁlsogal%ol‘ﬁll%‘b Er%]ﬁ%%r ?iﬂgfy ﬁg‘\ﬁ nig;“ée
structure simlar to that of the disc holding nenbers of the fifth

enbodi nem-B ahewdl $AOFed. aygpredeterm ned intervals on 10 respective
regions of the cartridge |lower shell 11. The disc hol ding nenbers 43 and
the protrusions 46a of the shutter 46 together hold or rel ease the disc
synchr onousl y FiG.h &hel sroaemmmos sofseidtd oniadt tekewlctaken| ndady déscriined f or
the fifth enbodinent. 15 When the disc cartridge of this enbodi nent is

i nserted '2}0 t he disg eri § 200 as indicated by the arrow|Ain FIG 19,
t he engaé*’gSBPHn4éﬁ fSthé8shutter 46 will soon contact with a contact
menber 20l provided for the disc drive 200. And when the disc cartridge is

inserked deepeid.ntg) 118 di G043 -FdotQ o2dd 18y ©PERELNE1BhE 4% ISidy essed
by the contact 88 menber 201 to start to nove al ong the guide groove IIm

Then, the shutter 46 starts to rotate around the chucking opening il o of
t he cart Ai-dgeshbgneinsHéGlL ¥V.as indicated by the arrow 46B. As the shutter
46 rotates, the head opening 11h is

FIG. 82 1is a cross-sectional view illustrating a
modified example of the disc receiving portion.

FIG. 83 is an exploded perspective view illustrating an

10 exploded state of a disc cartridge according to a fifteenth
embodiment of the present invention.

FIG. 84 is a schematic plan view illustrating a state of
the disc cartridge shown in FIG. 83 in which its shutters are
closed.

15 FIG. 85 is a schematic plan view illustrating a state of
the disc cartridge shown in FIG. 83 in which its shutters are
opened.

FIG. 86 is a cross-sectional view taken along the line

D-D shown in FIG. 84.

20 FIG. 87 is a cross-sectional view taken along the line
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5 opened little by little. As showm in FIG 20, when the disc cartridge has
been fully inserted into the disc drive 200, the engaging pin 46p w ||
reach the other end of the guide groove 11m As a result, the head opening
lih is conpletely exposed. At this point in 10 tine, as already described
for the fifth enbodi nent, the protrusions 46¢c are | ocated under the disc
hol di ng nenbers 43. Then, the disc holding portions are pushed up by the
protru5|g c tomarg &heaéartridge upper shell 12 (i.e., in the direction
comi ng ot oF PHB PRpEFCor8T1 G 20). As a 15 result, the disc 100 that has
been held by the disc holding nenbers 43 is rel eased and now freely
rotatabl e. Thergd segaikriddgsefipddt svemyadimeii yiagdst ity dhAC overall

hol di ng/i nterl ocki ng nmenber. Thus, conpared to the disc cartridge of the
fifth enbodi nent) the disc cartrldge can be 20 thinner. Also, if the

engagi ngcpnfiigépaitdonoviad nandakby c@Irtridgenqaderdimgletgr aowd xkemnttthe
shutter 46 can be opened and the disc can be released fromthe di sc hol di ng
menbers and r.enoved the shutter 46 rotates cl ockw se
as 5 vi efBge FFHEPGV@F FH@ BﬁFFPP&génUBB§F°§heII However, the shutter 46
may al so be rotated counterclockwise if the position of the guide groove
11lmig changegsgE 5 e h s I fol he
prese%t |nventglgnwﬁlg:bll!\éggﬁhescrli)&g %?%éﬁé%ﬁﬁgﬁdV%%&a%gﬁggghgsﬁgﬁgan
illustrating the structure of a portion of a disc cartridge 307 according
to this expdddednsthtemothithle dhecceaatrtirddgeushewnshial FIigas 8iBeen renoved.

Specifically, FIG 21 15 illustrates a state where the shutter covers the
head openi ng, mhlle FIG 22 illustrates a state _where the shutter exposes
FIG. 90 is a schematlc plan view illustrating a state of

the disc cartridge shown in FIG. 88 in which its shutters are

closed.

10 FIG. 91 is a schematic plan view illustrating a state of

the disc cartridge shown in FIG. 88 in which its shutters are

opened.

FIG. 92 is a schematic plan view illustrating a modified

example of the disc cartridge shown in FIG. 88 to show a

15 state where the shutters of the disc cartridge are closed.

FIG. 93 is a schematic plan view illustrating a state of

the disc cartridge shown in FIG. 92 in which its shutters are

opened.

FIG. 94 1is a perspective view illustrating an overall

20 configuration for a disc cartridge according to a seventeenth
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t he head opening. In FIGS. 21 and 22, each nenber equivalent to the
counterpart of the disc cartridge of the third or sixth enbodi nent is
identified by the sane reference nunmeral. 20 The disc cartridge of this
enbodinent is different from90 the disc cartridge of the sixth

enbodi ment in the structure of the disc holding nenbers. Specifically, as
shown in FIGS. 21 and 22, the disc cartridge of this enbodi nent includes a
plurality of disc, hol_di nmenbers 17. Just like the disc 5 hol ding nenbers
of the t FRPOAIERE: AEntPHeOTFREDY &5‘3\‘7‘@',%185‘(:h of these disc hol di ng members
17 al so includes an elastic portion 17d. Wiile the shutter 46 is closed,
the elastic faf | 5i r I i o) 7 I i in
such a nannergéggtgggﬁgiguiHgg%%ggegogé%gggggi%ﬁeoggﬁtgﬁhgfq%gk?ﬁgpéﬁgc
(17R). In this enbodinment, the disc holding menbers 17 formintegral parts
of the cexpliodgd shate sifelthel 8isAl cartatiidgel whowine it FaGholodi.ng nenbers 17
may al so be forned separately fromthe cartridge |ower shell li. Wen a
cross section_thereaof is taken in the disc radial 15 direction, each of
these di sc hoFdfngofedfefs sSeheatd hadap Jigse s tmatiag: @ Sréteaf a
portion of the projection area of the disc (i.e., the outer periphery of
the dikSCk1juUSt: clud LS di;ng FfeTb i I .

Accor gi n)é:r'le %lflfslct %zg?'g'ggget%ggﬁjgl d’ﬂby t Hegr(ﬁ éc% ?&Qgﬂngﬁn{rﬁ?&%&ﬁ sa(;:eas to
20 have its outer edge contact with the respective slopes, then 91 t he
disc is paesedd agai nst the shutter 46. The shutter 46 includes a plurality
of protrusions 460 on the outer periphery thereof. In this enbodi nent, the

protrusions 46a protrude outward. Al so, the protrusions 460
FIG. 97 is a schematic plan view illustrating a state of

the disc cartridge shown in FIG. 94 in which its shutters are
opened.

10 FIG. 98 is a perspective view illustrating an overall
configuration for a disc cartridge according to an eighteenth
embodiment of the present invention.

FIG. 99 is an exploded perspective view illustrating an
exploded state of the disc cartridge shown in FIG. 98.

15 FIG. 100 is a schematic plan view illustrating a state
of the disc cartridge shown in FIG. 98 in which its shutters
are closed.

FIG. 101 is a schematic plan view illustrating a state
of the disc cartridge shown in FIG. 98 in which its shutters

20 are opened.
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5 are located at such positions on the outer periphery of the shutter 46 as
to contact with the elastic portions 17d of the disc holding nenbers 17
when the shutter 46 is opened. As shown in FIG 22, when the shutter 46 is
opened, the protrusions 460 dom nate the elastic force of the elastic 10
portions 17d, thereby pushing the elastic portions 17d outward fromthe
disc 100 (i.e., inthe directions 17s). As a result, the d3.SC 100 is

rel eased. Fwa&?r, gggg of theg&% ¢ .hol di ng nenbers, 17égh§o includes a rim
17e at the endfhet S Blef® G RETHAREE IS WHL el Y E&HEE dhe rim
17e still 15 overhangs a portion of the projection area of the disc.

Accor di ngly 0Ré8N dtfatdheodi scasaet e;aelg%iagé ReeBruagedol Al i i drive
200 that is supposed to nmount the disc 100 thereon vertically, the disc |00
will not drop down fromthe disc cartridge. 20 The disc cartridge of this
enbodi neembeddmehkt ofhetB présenturigsveritidre. si xt h enbodi nent descri bed
above. In addition, the disc holding nenbers 17 may formintegral parts of
the cartridge_| ower shell 11. Thus, the disc cartridge can have a
sinplified stFdCrurel®id i &8 maRlf aceHPrgedost ER§sSheecddeasd. 5view
EMBODI MENT 8 Hereinafter, a disc cartridge 308 according to an eighth
enbodknent REesent 34 avendt o5 W | crj bed it h r o the
e S T AR P S B L
outlined with reference to FIGS. 23 and 24. As in the first enbodi nent, the
di sc | O0Omgmberrsi ofFtBS. d28candrf#idyeoshawhutliesFiG¢r stoand second sides. The
first side of the disc, on which its label, for exanple, is normally
printed, a.s

BEST MODE FOR CARRYING OUT THE INVENTION

EMBODIMENT 1

10 Hereinafter, a disc cartridge 301 according to a first

embodiment of the present invention will be described with

reference to FIGS. 1, 2 and 3. FIG. 1 is a perspective view

illustrating an overall configuration of the disc cartridge

301, including a disc 100 stored, as viewed from above the

15 cartridge 301. FIG. 2 is a perspective view of the disc

cartridge 301 as viewed from below the cartridge 301. FIG. 3

is an exploded perspective view illustrating respective parts

of the disc cartridge 301.

The disc 100 includes first and second sides. The first

20 side of the disc 100, on which its label, for example, is
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15 illustrated in FIG 23, while the second side of the disc 100, i.e., the
signal recording side 100A, is illustrated as the back surface in FIG 24.
As shown in FIGS. 23 and 24, the disc cartridge 308 includes a cartridge

| ower shell 11, a cartridge upper shell 20 12) a pair of shutters 21 and 22
and stopper nenbers 23. 93 As shown in FIG 24, the cartridge | ower shel
11 includes a chucking opening |Ila and a head opening 11h. The chucki ng

opening 110 i rovi.ded to allpw a chuckin er_(e.q., a.,spindl e nptor
for rot aﬁ%@aﬁr}& FEH50) 1t Jeﬁ‘égftr[#eed& %?rsfggar tri 8 é1§0§%§xtséar‘?ﬂiﬁoy.
The head opening 11h is provided to allow a head, which reads and/or wites
a signal dilgagn the §i88ahobecqr.di.ng HdlesidP0f ofebBeadhgC s10@ ifgpent er
the disc cartridge 308 and access the signal recording side 100A. The
cartridge lower shell 11 faces the signal 10 recording side 100A of the

di sc 100isAliddusttirethdadsopbai hgcklhuréachednaF3iGde3surface of the

cartridge Lower shell 11. The cartridge upper shell 12 includes a circular
di sc wi ndow 12w, through which the gésc 1,00 can be jntroduced and renoved

h A >
i nto/ from t he A§i S ¢ +7 d§&C308 antPon A CexGAids 988 o381 dRsludes: &

projection area of the disc 100 to expose the upper surface of the disc.

The cart id 095 juReri gk | oei1shal ! S 12aped; ddediippadhesifdh £1 1%€! gﬁ c
t oget her at the&% out er peri phery, ?%ereby %o%niﬁg)a cartridge body 10. A
di sc storage portion 10d for storing the disc 100 20 therein is defined by
a first holdingumeabersld3of 14handda sharttteird@d .| ower shell |i and a second
i nner surface 12i of the
As shown in FIG. 3, the cartridge lower shell 11 includes
a chucking opening llc and a head opening 11lh. The chucking
opening 1lle¢ is provided to allow a chucking member (e.g., a
10 spindle motor for rotating the disc 100) to enter the disc
cartridge 301 externally. The head opening 11lh is provided to
allow a head, which reads and/or writes a signal from/on the
signal recording side 100A of the disc 100, to enter the disc
cartridge 301 and access the signal recording side 100A. The
15 cartridge lower shell 11 also includes two positioning holes
11w, which engage with cartridge positioning pins 210 of a
disc drive, thereby defining the position of the disc
cartridge 301 with respect to the disc drive. The cartridge

lower shell 11 faces the signal recording side 100A of the

20 disc 100.
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cartridge upper shell 12. The first inner surface ilu is opposed to the
signal recording side 100A of the disc 100, while the second inner surface
12i has a substantially 5 cylindrical shape and defines the disc w ndow 12w
inside. That is to say, the first inner surface 11lu becones the bottom of
the disc storage portion 10d. In the disc storage portion 10d, a gap, which
is wide enough to allow the disc 100 to rotate freely, is provided 10

bet ween the segcaond_ inner.surface_12j d e .disc .100._ Al so he top of the
i 56 storage fOR A ooingd’ pRESE ardihabd SFbesAe “PecnieE 196 or ea
in the disc storage portion 10d has one side thereof exposed inside the

di sc wi nglawdbaw.12ie g WRrdernhe2das€ pooVvedad e id treymicald arsd at e
15 for the cartridge upper shell 12 so as to partially protrude into the
disc window 12w. In this enbodi ment, two stopper nenbers 23 are provided as
shown i nremeSed?3inkr) Prom Othehdigticheeahbniidger $0dppand pwhiicbn egmrids
provided for the cartridge upper shell 12 so as to protrude into the disc
20 wi ndow_ 12w, . The stopper_ portion 12s for an integral part of 95 the
cartri dg&VSEpaPes BB TE PEPRE iGN PERRe P Emiho P 553 198, th e massyahe
portion 12s are arranged approximately at regular intervals around the

Ci r cunf eyppes GurkieedioIC tWeNdaWcldWol.Or Thiae AW HRAMYLupYY fiid Nhvdie di sC
100 from dropping down from5 the disc wi ndow 12w. ese st opper nenbers 23
and stopper portion 12s can prevent the dropping particularly effectively
when t hi shgilds ch2t andgell s arer tadlaergd| cadedel ded dodieghedri @b deised.
The shutters 21 and 22 are di sposed between the signal 10 recordi ng side

100A of the disc 100 and the inpnner. surface 1lu of _the disc_storage portion
10d. The “Y &t PETLIPREINY ereby forming a cartridge body 10.

A disc storage portion 104 for storing the disc 100

therein (see FIG. 1) is defined by a first inner surface 1llu

10 of the cartridge lower shell 11 and a second inner surface 121
of the cartridge upper shell 12. The first inner surface llu

is opposed to the signal recording side 100A of the disc 100,
while the second inner surface 121 has a substantially
cylindrical shape and defines the disc window 12w inside.

15 That is to say, the first inner surface 1llu becomes the bottom
of the disc storage portion 10d. The first inner surface 1llu

of the cartridge lower shell 11 is provided with a protective
layer 1l1lp for the purpose of preventing the disc 100 from
getting scratched or any dust from reaching the signal

20 recording side 100A.
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i nclude rotation holes 21u and 22u, respectively. These rotation holes 21u
and 22u are engaged in a freely rotatable state with a pair of rotation
shafts Ils, which is |ocated 15 outside of the disc storage portion 10d of
the cartridge body 10 and opposite to the head opening 11h. Thus, the
shutters 21 and 22 rotate on the rotation shafts 11s in such a manner as to
expose or cover the chucking and head openings 11c and 11h. 20 A cam 21lo

dafoll 22 | ded the 96 tation holes 21u and 22u of
the shutters ZheantoeCtitneleVoel  1ETAE e 2PEPERAHRE ) | BRTS A have

mut ual I y engagi ng shapes and toget her make up an interl ocki ng nechani sm 20a

for openigigprpn@nel 0§a6pt hﬁn_&mgﬁﬁcgf ok apfl ZgnHi WobrerbRigg! Arddwiddem
wi th each other. The respective surfaces of the shutters 21 and 22, which
are opposed to the signal recording side 100A of the di SC, are covered with
pr ot ect i vimdiyer s @ 1 ushpraf f gronwewvepur faderigf, pragversntnig- sdmatelsing 00
fromgetting scratched or any dust 10 fromentering the signal recording

si de 100A thereof. The protective Iaﬁers 218 and 22p_nmay be appropriately
sel ect ed 990 t%he 1§¥6T @8Fsi &t i AYSEPTIRTantP2EERd: chf¥GT non nFic a

dust proof nonwoven fabric, an anti scratching coating |ayer and a dust proof

coati 'e@rgﬁj’d'nle%tw t RS & i?m?ﬁfsiwﬁ:'&ﬁt S $ abric
are adhere of'ultfagbnicehgpgg as the protecgvﬁggfafgﬁﬁgngQan %%ﬁé

Shutter springs 31 and 32 are provided outside of the disc storage portion
10d for tdme whitdsmsi Wedrie@ s dhe gapaeidtiatey . lakteasaigpri ngs 31 and 32
apply an elastic force 97
In the disc storage portion 104, a gap, which is wide
enough to allow the disc 100 to rotate freely, is provided
between the second inner surface 121 and the disc 100. Also,
10 the top of the disc storage portion 104 is the disc window 12w
so that the disc 100 stored in the disc storage portion 104
has one side thereof exposed inside the disc window 1l2w.
As shown in FIG. 3, the disc cartridge 301 includes two
disc holding members 13 of the same shape. Each of the disc
15 holding members 13 includes a pair of elastic portions 134 and
a hole portion 13w that runs obliquely through the disc
holding member 13. When the elastic portions 13d of the disc
holding members 13 are sandwiched between the cartridge upper

and lower shells 12 and 11, an elastic force is applied to the

20 respective ends of the disc holding members 13 in the
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to the shutters 21 and 22 in such a direction as to close the shutters 21
and 22. Optionally, the elastic force may al so be applied from any ot her
type of elastic nmenbers to the shutters 21 and 22 in that closing
direction. 5 As shown in FIG 24, the disc cartridge 308 includes disc
hol di ng portions 2l1a, 21b, 22a and 22b at both ends of the shutters 21 and
22. Each of these disc holding portions 2la, 21b, 22a and 22b has a
downwar dl.y tapered, s| ppe t he end of the shutt 1 or 22 to r| t he
outer edJbTBRCiT HALERERA Y T IR AR s FIE add 235 g, The
structure and operation of the disc holding portlons 21a, 21b 22a and 22b
will be QHécﬁhQ%dlb@1}EtﬂﬁﬁségﬁE%éaiﬁgﬁ”théwfffgﬂn1hHeE|ghr%ﬁcetﬁﬂhquer
surface of the cartridge body 10 (‘or the cartridge upper shel as a
| abel plane 15 10f, on which the contents that have been witten on the
di sc 100Absbngtheseedwoamﬂmsrhnkﬂinymmambﬂnkemmoaseddasposedasbsthmt
concave portions) 10a that indicate the direction (the arrow | A) in which
this disc cartridge 308 should he inserted into a_disc drive. In addition,
two conchPe PoLei tie8Sarew ot e Her 2kt ovPAREen SERstantind 1y gver
surfaces of the cartridge 98 body 10 that are parallel to the direction
1A i ngwh Y is inserted. These concave portions 100
may bg uggg gggéf ﬁ{ﬁ%qﬁrggﬁzﬁ%fches or positioning recesses when the disc
cartridge 1 is loaded into a disk drive or when the 5 cartridge 1 is stored
in a changer.TheGiig6 helaipgr mpmbeirvedviawliulibssar abtagiansshbEtwidee t he
shutters 21 and 22 cover the chucking and head openings |Ilo and 11h with

the cartridge upper shell 12 and the disc 100 .
and two elastic portions 14d. The disc holding member 14 is

secured to the cartridge body 10 so as to rotate on the
rotation shaft 14s. When the elastic portions 144 are

10 sandwiched between the cartridge upper and lower shells 12 and
11, an elastic force is applied to the respective ends of the
disc holding member 14 in the direction indicated by the arrow
14B. As a result, the disc 100 is pressed against the first
inner surface 1lu.

15 The shutter 21 is externally fitted with the cartridge
lower shell 11 so as to face the signal recording side 100A of
the disc 100. As shown in FIGS. 1 and 2, when the shutter is
moved in the direction indicated by the arrow 21A or 21B, the
chucking opening 1llc and the head opening 1llh are exposed or

20 covered. A shutter spring 31 is extended between the shutter
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renoved. In FIG 25, the disc holding portions 2l1a, 21b, 22a 10 and 22b of
the shutters 21 and 22 are |located at such positions as to grip the outer
edge of the disc 100 (not shown). FIG 26 is a perspective view
illustrating a state where the shutters 21 and 22 expose the chucking and
head openings 15 1la and Il h with the cartridge upper shell 12 and the disc
100 renmoved. As a result of the rotation of the shutters 21 and 22 on their

rotation holes 2 and 22 respect.ivel t he chucki ng and head openi ngs
1c and 2hn SRk i BETadEe ROCS, Us hohERANR (B & P HR 2 e ot d,
t he di sc hpldlng 20 portions 2la, 21b, 22a and 22b have al so rotated on the
99  rot afy 11 10hgs 141duenda Zaﬂregeﬂéﬁ%fnééycléé@ ﬁié%kﬂ.@éf&ﬁ& portions

21a, 21b 22a and 22b are now separated fromthe outer t e disc 100
(not shown). FIG 27 is a perspective viewillustrating a state where 5 the
shutters 21 am¢ zhoomvdn FA6.cRycki igbehdphaned opecongave | poatiord 110#) t h
the disc 100 renoved. As shown in FIG 27) the disc holding portions 21a,
21b, 22a and 22h protrude into the disc storage portion 10d to hold the

di sc 100 @hdihiFhhvimie t FRReRptS d?P?hehﬁYﬁePeﬁ%nUrlﬁF@P 28 ithey P pRQ i ve
view 10 illustrating a state where the shutters 21 and 22 expose the

i F1 QIR R el e o G b e SR o e B

portions 2la, 21b, 22a and 22b are stored outside of t he dISC storage
porti on ik ofattwidde cCoodyi dge (Hady., N&d , cahersdgecllowerarthellle Dperati on
of the shutters 21 and 22 will be described in further detail with

reference to FIGS. 29, 30 and 31. FIG 29 is a cross-sectional view as
Also, a pair of concave portions 10c¢, provided on the right-

and left-hand sides of the cartridge body 10, may be used as
either pull-in notches or positioning recesses when the disc
10 cartridge 1 is pulled in and loaded into a disk drive or when
the disc cartridge 1 is stored in a changer. Another concave
portion 10g, provided on just one side, has such a shape as to
prevent erroneous insertion of the disc cartridge 1. That is
to say, this concave portion 10g is just fitted with a convex
15 portion provided for the disc drive only when the disc
cartridge 1 is inserted in the correct direction. Suppose the
disc cartridge 301 is being inserted into the disc drive
upside down or the wrong way round by mistake. In that case,
these concave and convex portions are never fitted with each

20 other and the disc cartridge 301 cannot be inserted thereto
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viewed al ong a plane that passes the center of the disc 100. 20 As shown in
FIG 29, the second inner surface 12i of the disc 100 storage portion 10d
of the cartridge body 10 is provided with a notch 10w so as not to
interfere with the opening and cl osi ng operations of the shutter 22 or 21.
Al so, the cartridge body 10 further includes a shutter storage portion 5

| Os for storing a portion of the shutter 22 or 21 being opened.

Furthernore, at |east _the edge portions 21f and 22f of the shutters 21 and
22, whi CFEREHYed dgai HEA® CIBRNGE hortHsy cf =T IRENE A BREEERARKIFE oPRni ngs
11h and 1l1a while the shutters are closed, overlap with each other in the
thi cknesdddideRet i on of the disc 100 as shown in FIG 29. On the other
hand, as shown in FIG 30, each of the disc holding portions 2la, 21b, 22a
and 22b includes a slope 21a', 21b', 22a' or 22b', which overhangs a
portion of thdigxtj edtti owiddeabef tikecdilibedandnovEurtiperw détahk owteln edge
15 of the disc 100. That is to say, the slope 21la’ has a downwardly tapered
shape and | eans toward the disc 100. Wile the chucking and head openings

110 and TSROV ddGH + 1 @R IndoWetber dig[ghosdingmembeps 13 ;and s
allowed to contact with the outer edge 100c of the disc 100, thereby

gri ppiqug d h o] r essy the ;di Ln -thickness
101 ihr%€?P§%d1%§g ﬁ¥%%kfi@ngﬁﬁgg?ﬂfhquggha #%c%fd%ggsgiﬁéggb%géfs
brought into plane contact with the sheets 21p and 22p of the shutters 21
and 22 andidvheofli tlte | @0s¢ shokdingnaembsed1antia bheteryd witge bty dfscln
such a state, the signal 5 recording side 100A of the disc 100 is in close

contact with
100 has been mounted thereon as shown in FIGS. 1 through 3,

while FIG. 5 is a cross-sectional view of the disc holding
member 14 in the state where the disc 100 has been mounted

10 thereon. FIGS. 4 and 5 are both taken in a disc radial
direction.

As shown in FIGS. 4 and 5, the disc holding members 13
and 14 include slopes 13’ and 14°, which overhang a portion of
the projection area of the disc 100 (i.e., over the outer

15 periphery of the disc 100), at the respective ends thereof.
An elastic force is applied from the elastic portions 134 or
144@ to the disc holding member 13 or 14 in the direction
indicated by the arrow 13B or 14B. In that situation, the
slope 13’ or 14’ contacts with the outer edge 100c of the disc

20 100, thereby gripping the disc 100 thereon and pressing the
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t he sheets 21p and 22p. Thus, no dust will be deposited on the signal
recordi ng side 100A. Also) if the exposed side of the disc 100 is rotated
manual ly or if the shutters 21 and 22 are opened or closed 10
intentionally, then dust, finger marks or any other dirt that has adhered
onto the signal recording side 100A of the disc 100 may be w ped away.
Furthernore, as shown in FIG 31, the shutter 21 includes a shutter

openi ng/ ¢J.osi partion.21 an ej.asti ortiqn 21v 15 and a | ock
r ottt Q30RO d™,  tntins ¥, AEEAr I oo hiskest, " Qema Kot par s
of the shutter 21. Specifically, the shutter opening/closing portion 21t is

for use ifeORAYRAND FdRIRAINRE STHE LE66A exbebrBubht TRl QAR d¥Plddss on
portion 21k is connected to the shutter 21 by way of the elastic 20 portion
21v. Wile the shutter 21 covers the chucking and 102 head openi ngs 1la
and 11h, wiltd |thekishgepr ddpusi dn pgivits arandby,, tthenvdicie doleliasstheldd Gro® |1 S
being applied fromthe elastic portion 21v, engages with a | ocking hole 10k
of the cantridﬁa body 10, therehy preventing the shutter 21 fromrotating

and 5 fi H§andsddspdPei frithdd8RuLedY 2Pt o Ihelis Shadse J&tR afek

shown in FIG 31. Wien the shutter 21 is fixed, the other shutter 22, which
|5 | niser Ip%gaiﬁew et henes Nl 5241 Z}ezébfamg IsN5er | Qrdsl NG MeRaRER A 1S
al so fixed. Accordingly, only by getting the |ocking protrusion 10 portion
21k pressed externally by a protrusion, for exanple, in the direction

i ndi cat edtelepst lae cloisewcdiAaandwdithe thegatheletormliphe |Tials ,ngroh@lues tlGkiihi | e
pressing the opening/closing portion 21t in the direction indicated by the
arrow 20B at_ the sane tine, the shutters_21 and 22 can be rotated to expose

the 15 cREcKeRgsitadneBdtRP Rl FRAL 1MCAFRAND SiAfl kAR di sc 100 can be

Next, it will be described in detail with reference to

FIGS. 6, 7 and 8 how the disc 100 is released from the disc
10 holding members 13 and 14.

FIG. 6 1s a perspective view illustrating the disc
cartridge with the cartridge upper shell 12 and the disc 100
removed therefrom. As shown in FIG. 6, the shutter 21 has its
L-shaped portion 21s pressed by a shutter opening mechanism

15 (not shown) of the disc drive in the direction indicated by
the arrow 21A, As a result, the chucking opening 1llc and the
head opening 1lh are now exposed. Also, the pair of cartridge
positioning pins 210 of the disc drive is engaged with the
positioning holes 1llw of the cartridge body 10.

20 FIG. 7 is a cross-sectional view of the disc holding
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rel eased fromthe disc holding portions 2l1a, 21b, 22a and 22b. Thus, it is
possible to prevent the operator fromrenoving the disc accidentally. Next)

the structure and operation of the stopper nenbers 20 23 will be descri bed
in further detail with reference to FIGS. 103 24 and 32. FIG 32 is a
perspective view illustrating the renovabl e stopper nenber 23 upside down.
The convex portions 23a 23b and 23a of the stopper nenber 23 are
respectivel ged oncave ortions _12a, 12b .and l12a rOV|ded for 5
t he cartPFR Er Sgern ?IS ?tﬁe§P° RelBi ELCwi RABRALIR REFBOAMAE SHSEN in

FIG 24. Thus, the stopper nenber 23 can be renoved fromthe cartridge

upper shebhia2. qexttidn TECRARI o {OTard GYRRIDD Hfy ATIRARUTANES R On f

the disc cartridge 308 into a disc driv be descri 10 1n~further
detail with reference to FIG 33. FIG 33 is a front view of the disc
cartri dgmalf8palrten om Ehé. dZ%cmhoﬂdingiﬁemﬁémaIurandimheiahwhteh rhe disc
cartridge 308 is inserted into a disk drive (i.e., arrow 1B). As shown in
FIG 33, the cartrldge body 10 includes a concave portion 10g on 15 one

si de surfBcEhensiate shen siadiGreth-ic in the direction | A in which the

di sc cartridge 308 |s inserted into the disc drive (see FIG 23). The

concaye portigg %&% 0tFi@939?dw%£? & eQéPEr?& gSEE?Eén%ﬁgcg&ﬁing to
such a structure, en a convex 20 portion, I sc
drive, is fitted mnth this 104 concave portion ICg, the disc cartridge
308 can heoi nEertted did® 8hevei 36 dmisested riacid ythadpbbetibAingr hedecan
operate
11w, the cartridge positioning pin 210 engages with the
obligquely running hole portion 13w of the disc holding member
13. As a result, the disc holding member 13 is lifted in the
10 direction 13A, and the disc 100 is released from the grip of
the slope 13°' and is now freely rotatable. At this point in
time, the rim 13e at the end of the disc holding member 13
still overhangs a portion of the projection area of the disc
(i.e., the outer periphery thereof). Accordingly, even if the
15 disc 100 is released in a disk drive that is so constructed as
to mount the disc 100 vertically, the disc 100 will not drop
down from the disc cartridge 301.
On the other hand, when the shutter 21 is opened, a

guide rib 21x provided on the shutter 21 enters a concave

20 portion 14w of the disc holding member 14, thereby lifting the
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normal ly. Stated otherw se, even if one tries to insert the disc 5
cartridge 308 into the disc drive upside down by m stake, he or she cannot
insert the cartridge 308 into the disc drive. This is because the convex
portion of the disc drive interferes with the opposite side surface with no
concave portion 10g. Also, even if one tries to insert the disc 10
cartridge 308 into the disc drive upside down and in the wong way by

m st ake, he_oqr she c%gnot insert th .cargrld e 38 i nt.o %&g di_sc qqlve

ei ther. FAMIIPE bBEATEE FRBCBYRVBRT PP RBOUPs ddFitFe Brsohs
interferes wwth the non-recessed portion of the side surface with the

concave pakL1eN 1HE. aiB¥SholB8ndSmBMHEREAYS i bniﬁE@dHWﬂENEH&E&Iﬁ%ﬁﬁ&ﬁp The
disc cartridge 308 of this enbodi ment nay be nodified in various manners.

For exanple, the thickness of the cartridge body 10 may be further reduced
to such adaexarehtthehadisdel@®oppereteaiseds f2Om23tve | gript ofr aheudd.dpeom t he
upper surface 12f of the 105 cartridge upper shell 12 (see FIG 24) while
the shutters 21 and 22 are closed. On the other hand, while the shutters 21
and 22 atd ofBHeBeCORESSEEEEY FONBERRLSS nAY BEiSr HOBFed™ rtdMerhdhfoper

surface 12f of the cartridge upper shell 12 in 5 the foll ow ng manner.

Speci ki calily, 188 e %Bg“&&& o aRfle? fé@ IR 1 EmBRENefly 11§ 1dl sk

hol di ng portions 2la and 22a, for exanple, may push the convex portions 23a
of the stopper nenbers 23 upward whil e paSS|ng under the stopper nenbers
23. Thenpvelrhasgsppepomtdbar s£23har prprjecrtidad aiteamotfthechepphrscl ( iser.f,ace

12f of the cartridge upper shell 12. According to such a structure, a

sufficiently broad space can be allowed the disc 100 to rotate insjde the
di sc st oithg§e PBEL Aerigpesiy thereof). Accordingly, even if the disc

is released in a disk drive that is so constructed as to mount
the disc 100 vertically, the disc 100 will not drop down from

10 the disc cartridge 301.

Also, to remove the disc intentionally, the operator
must release the disc from the three disc holding members 13
and 14 at the same time. Accordingly, it is possible to
prevent the operator from removing the disc accidentally.

15 In this embodiment, the end 21r of the shutter 21, which
is opposed to the disc 100, may be provided with a brush or a
dust cleaning member as shown in FIG. 2 so that dust is
removed from the signal recording side 100A of the disc 100
every time the shutter 21 is opened and closed. Optionally,

20 the disc cartridge 301 may further include a locking mechanism
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yet the disc cartridge can have its thickness further reduced. Al so, the
st opper nenbers 23 may formintegral parts of 15 the cartridge body 10. In
that case, the stopper nenbers 23 nay be able to be fol ded and unf ol ded.
Furthernore, the shutter springs 31 and 32 nmay apply an elastic force in
such a direction as to open the shutters 21 and 21. If the shutters can
operate al nost conpletely 20 synchronously by way of the interlocking

nmechani s t one 10 of the sh rings 31 a .may be. provi ded.
e T ockmer Hehetis: 08 srpohiSeR Ehemonat ity of “Phe; apd moLding or
21. Alternatively, a locking lever, including a Iocklng protrusion portlon

and a COfé@mbeR@r bheB enat c&P@rf@&etlb@dfoio wibh R InRCtied Hea d he
cartridge body 10 via an elastic portion, and an associ ated concave portion

may be provided for the shutter so that the convex and concave portions
engage with each other. In that case, by pressing the | ocking protrusion
portion through a | ocking hole of the 10 cartridge body, these convex and
concave ggéglons nay be di sengaged from each other so as to allow the
shutters eely Optionally, the locking lever, as well as the
shutter springs (i.e., elastic nmenbers), may be resin springs that form

N egisal DTt Siohle 81 T s $Oyr i ad® EMBORLVENT, 9 ek Ald g

disc cartridge 309 according to a nint odi nment present |nvent|on
will be described with reference to the drawings. 20 As shown in FIGS. 34
and 35, tembodiisentardefi dhge 3IxeskEht invention will be described with

reference to FIGS. 9 and 10. Specifically, FIG. 9 is plan
view illustrating an overall configuration for the disc
cartridge 302 in which the disc 100 is held. FIG. 10 is a
10 plan view illustrating an overall configuration for the disc
cartridge 302 in which the disc 100 has been released. In
FIGS. 9 and 10, each member equivalent to the counterpart of
the first embodiment described above is identified by the same
reference numeral and the description thereof will be omitted
15 herein.

The disc cartridge 302 is different £from the disc
cartridge 301 of the first embodiment in the disc holding
members. Specifically, the disc cartridge 302 includes two
pairs of disc holding members 15 and 16, which slide in the

20 direction indicated by the arrow 15A or 15B, as shown in FIG.
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includes a cartridge |lower shell 41, a cartridge upper shell 42, stopper
menbers 42a, 42b, 420 and 42d, and a pair of shutters 51 and 52. As shown
in FIG 35, the cartridge |ower shell 41 5 includes a chucki ng opening 410
and a head openi ng 41h. The chucki ng opening 41c is provided to allow a
chucki ng menber (e.g., a spindle notor for rotating the disc 100) to enter
the disc cartridge 309 externally. The head opening 41h is provided to
al l ow a head, which reads and/or wites a signal 10 from on the signa
recordinﬁ'side 100A of the disc 100, to enter the disc cartridge 309 and
access the signal recording side 100A. The cartridge | ower shell 41 faces
the signal reggedi BE $inde diARA H¥1diy Theifoed)- 18\ $Re1hdEs NGAd c9BERIRY 410
reaches one side surface of the cartridge |ower shell 41. 15 The cartridge
upper shell 42 includes a circular disc window 42w, through which the disc
100 can pertinonodiiskd ahdchenappliiest i r eéhasiidadi $orcer t to dgehe809ized
whi ch expands over the entire projection area of the disc 100 to expose the
upper surface of the disc. The cartridge upper. and | ower 20 shells 42 and
41 are aBALALRI JremReTItP tiRyctiferdineqtiian jngdcated &y Sbe gr&ry, 16Ber eby
formng a cartridge body 40. A disc storage portion 40d for storing the
di sc 400 reijRd s fi fi i rf u i dge
I omr§shgﬁgg4?1§ﬁd %ﬁge?g%g %Onlgiridgurs‘#%@ge&e i i(g)f étqﬁg gzcgr%I r%lgge%%%tps[etr
shell 42. The first inner surface 41u is opposed to the signal recording
si de 100émbbddimentl) s& 4D0pewhs! epitbeidedoatl thaeenduthaceof2hohds and
substantially cylindrical shape and defines the disc wi ndow 42w i nsi de.
That is to say, the first inner surface 4lu becones the bottom 10 of the
di sc st ofafespbhei 84590400 antpcthescastridge PeAYi A-40d, a gap, which is
w de

Each of the disc holding members 16 includes a rotation

shaft 16c. That is to say, the disc holding member 16 is

10 provided for the cartridge body 10 so as to rotate on its

rotation shaft 16c. Just like the disc holding members 13

and 14 of the first embodiment, a slope 16’ provided at the

end of each disc holding member 16 holds and fixes the disc

100 onto the cartridge body 10. Each of the disc holding

15 members 15 further includes a coupling pin 15p, which is

engaged and interlocked with a groove 1l6g provided for its
associated disc holding member 16.

When the two cartridge positioning pins 210 of the disc

drive are engaged with the positioning holes 11w of the

20 cartridge body 10, respective protrusions 158 of the disc
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enough to allow the disc 100 to rotate freely, is provided between the
second inner surface 42i and the disc 100. Al so, the top of the disc
storage portion 40d is the disc wi ndow 42w 15 so that the disc 100 stored
in the disc storage portion 40d has one side thereof exposed inside the

di sc wi ndow 42W The stopper nenbers 42a, 42b, 420 and 42d form i ntegral
parts of the cartridge upper shell 42 so as to partially protrude into the
di sc mﬁnﬂgwﬂ4 W ang ofzggese stogger 0 &ggrers,42a,_42b, 42v and 42d is
separ at ed*? 9 Heemgns  HyedqDoPuS e PYs ppsifLondng pinsrtd 2 gpper
menbers 42a, 42b, 420 and 42d are used to prevent the disc 00 from

droppi ng Soh f1RMFEEe dioSC WdRWrddws £ Thenat QRReY HB?LTHE{% rgv\irﬂ»e by 542C
and 42d can prevent the dropping particufarly effectively en the disc
cartridge is vertically loaded into a disc drive and used. Optionally,

t hese st gppermommtbeirs Wde, diddct 9o andicHibdrehy bthe mexpvat ESA wahd the
cartridge upper shell 42 by way of elastic nenbers. The shutters 51 and 52
are di sposed between the signal 10 recording side 100A of the disc 100 and
the innerddsifi (A 38 refeasrd Hram i Helh &tk i e sotePPeahel Shut t BRstBe and
52 include rotation holes 51u and 52u, respectively. These rotation holes
51u a n i N r Lot stat i ai f ation
shaftsryj 4%&‘\%@0 ] %g%%tg (fi‘Sﬁggf&stlgeﬁ%@Q%ﬁg g?s%fgt g‘ibe{geedo'po?%?oﬁig%d of
the cartridge body 40 and opposite to the head opening 41h. Thus, the

shut t er s Idl daingy SRkembdred el®natéerotbabdonos tafed 3481 drors und fcatedieby as t o
expose or cover the chucking and head openings 410 and 41h. 20 A cam 51v

and a foll ower 52v are provided near. the 110
the arrow 16A. Consequently, the disc 100 is also released

from the grip of the slopes 16°'.

10 EMBODIMENT 3
Hereinafter, a disc cartridge 303 according to a third
embodiment of the present invention will be described with
reference to FIGS. 11 and 12. Specifically, FIG. 11 is plan
view illustrating an overall configuration for the disc
15 cartridge 303 in which the disc 100 is held. FIG. 12 is a
plan view illustrating an overall configuration for the disc
cartridge 303 in which the disc 100 has been released. In
FIGS. 11 and 12, each member equivalent to the counterpart of
the first embodiment is identified by the same reference

20 numeral and the description thereof will be omitted herein.
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rotation holes 51u and 52u of the shutters 51 and 52, respectively. The cam
51a and the foll ower 52a have nutual ly engagi ng shapes and toget her make up
an interlocking nmechani sm 50a for opening and closing the shutters 51 and
52 5 while interlocking themw th each other. The respective surfaces of
the shutters 51 and 52, which are opposed to the signal recording side 100A
of the disc, are covered with protective |layers 51p and 52p for the purpose

of preventing the di,sc 100 fro etting scratched or. any dust, 10 from
reachi ng the §#§ha%lP800F8Fﬁ§lg%ge iBSA tHer SOFTORERE o TRt i TS| &9AFS 51p
and 52p may be appropriately selected fromthe group consisting of an

ant i - scr lHirggROM®Y e £f 8R4 C £ i3 SFUSERBOGImEWP VG et KD G ¢ o Al g
scratching coating |ayer and a dustproof coating layer. In 15 this

enbodi ment, sheets of a dustproof nonwoven fabric are adhered or ultrasonic
wel ded amentbensr.ot eGpevsefiagblty, Stheantigpcattuidgs 3081 nigsloBieandw® are
provi ded outside of the disc storage portion 40d for the shutters 51 and

52, 20 respectively. These_ springs 61 and 62 aggly an elastic force 111
to the sRAES LEH5AiF BOlding pembexs (bEt #BA 18-t SocMWodeh: me Shaglela 51
and 52. Alternatively, the shutter springs 61 and 62 may apply an el astic

forcedo éhfétﬁ?ﬁléédarhﬂ-l S2nbN SYL13 g eﬁ;(?:ﬂ{b t9vORR the-shutters
51 and 52. Al'so, 5 the shutters can operate a nns% conpl etely
synchronously by way of the interlocking nechanism only one of the shutter
springs 9vBrehd®?218By bespeotidedy,Ans nshidwn eighFhGenbadi mnaniesd heisc
shutters 51 and 52
holding members 17 and 18 have been molded together with the
cartridge body 10 so as to form integral parts of the
cartridge body 10.

10 Each of the disc holding members 17 includes an elastic
portion 174, which applies an elastic force to the disc
holding member 17 in the direction indicated by the arrow 17B.

Just 1like the disc holding members 13 and 14 of the first
embodiment, a slope 17° provided at the end of each disc

15 holding member 17 holds and fixes the disc 100 onto the
cartridge body 10.

Each of the disc holding members 18 also includes an
elastic portion 184, which applies an elastic force to the

disc holding member 18 in the direction indicated by the arrow

20 18B. A slope 18’ provided at the end of each disc holding
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i nclude disc holding portions 51a, 51b, 52a and 52b at the 10 ends thereof
as shown in FIG 35. Furthernore, as will be described in detail |ater,
convex portions 5le and 52e are provided on respective regions of the
shutters 51 and 52 so as to be | ocated under the center hole of the disc
100. As shown in FIG 34, the upper surface of the cartridge 15 body 40 (
or the cartridge upper shell 42 ) has enbossed arrow marks (or concave
portionsé 40a thft indicate the direction (the arrow 1A) in which the disc
cartri dgBeBBeT| s19 ns2tidd MM a 3RS c HHfeR. e &isSi d90 bORF40 tEr t her

i ncl udes two concave portions 40a on a pair of its side surfaces that are
20 paralhggtggdgge Ba§ei ing direction I A These concave portions 112 40a
may be used as eltﬁer pul I -in notches or positioning recesses when the disc
cartridge 309 is loaded into a disk drive or when the cartridge 309 is
stored in a cWhagerthi@t dbsal lcartgnisigeon303i de sim$exceedf ihlhe car @iisdge 309
may 5 include the concave portion 40a. In that case, the concave portion
40a may be used as a nechanism for preventing erroneous (e. g., upside
down) i n€EiVPoROMer? tPR1Bi OF 4G | B§Le3BINPs Dinser3 bl oPTPBhARA A0 a

di sk drive. The upper surface of the cartridge body 40 further includes a
grip 40 ti 0ey.ts ows er . qQrip is di arst.ri dge
309. Thi gﬁérigf%%rﬁ%lﬁogbhés %Ir:lggﬁ |Qsl p&ger E'.(;']'sés}{eéd é"rﬁgpe?lels@&Sggisg a
perspective view illustrating a state where the shutters 51 and 52 cover

t he chuckbmgingememdessv 1and the ¥ Heedlpperhag dAbe idd ise rdileaskdl
renmoved. FIG 37 is a perspective viewillustrating a state where the

shutters 51 and 52 expose the chucking opening 41a and the head opening 41h
with t hefgp®ctheodiagphedding members 17 as shown in FIG. 12. At the

same time, another pair of disc releasing pins 218, also
provided for the disc drive 200, contacts with the side
10 surfaces 18s of the disc holding members 18. Consequently,

the disc 100 is also released from the disc holding members 18.

EMBODIMENT 4
Hereinafter, a disc cartridge 304 according to a fourth
15 embodiment of the present invention will be described with
reference to FIGS. 13 and 14. Specifically, FIG. 13 is plan
view illustrating an overall configuration for the disc
cartridge 304 in which the disc 100 is held. FIG. 14 is a
plan view illustrating an overall configuration for the disc

20 cartridge 304 in which the disc 100 has been released. In
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Hereinafter, the structure and the operation of the 20 shutters 51 and 52
wi |l be described in further detail. As 113 shown in FIGS. 34 and 35, the
di sc hol ding portions 5l1la, 51b, 52a and 52b provided for the shutters S

and 52 al so have such a shape as including a slope that tilts in such a
manner as to overhang the projection area of the disc and to overlap with 5
the outer periphery of the disc 100 as in the eighth enbodi nent. That isto

say) the e. s d rdly ta ed and Ie s . toward the disc hus,
Th sancF LePacta atd) HhecEatn, ABRREE BRSLkATARFoRE She HPUBLACREEY-AT Al o,
the shutter 52 includes an opening/closing portion 10 52t for use to open

and C|03€héhef§:.kl=}%t%ﬂ\§o€1ﬁ1€f1€a|ié' s i SRyt t Bhe Slsdnte! d@aRRCR! aStiC
portion 51v and a | ocking protrusion portion 51k as integral parts thereof.

The | ocking protrusion portion 51k is connected to the shutter 51 by way of
t he el ashumepatltamh Bie/ . delusiphilon dhelreofhwdildilnpeapnittad Aérepeni ngs 410
and 41h are covered with the shutters 51 and 52) the | ocking protrusion

portion 51k, to which an elastjc force i;s applied fromthe elastic¢ portion

51v, engages Wrth EFQcKHFHA 4304 ishe WEEeTedfe BEHR abher n8i&6y

fixing and supporting the shutter 51 in a non-rotatable state to the 20

cart rSdQSaPQFi{dé? 30hero henghuid ale Strbddlimead, ikhe t?ltehe&i%t;élholﬁghlgter

( which is interlocked wth the s utter 51 via the interlocking mechani sm
500, is also fixed. Accordingly, only by getting the | ocking protrusion
porti on hékberesseSpexti€ipalllly, bytlae praitgaisicamtriidgeex3od| enSudes ha
direction indicated by the arrow 50A and di sengaged
ringlike disc holding member 19.
As shown in FIG. 13, the disc holding member 19 is a
ringlike elastic member, which is made of rubber, for example,
10 and which can change its shape freely. When no force is
externally applied thereto, the disc holding member 19 has an
ellipsoidal shape. However, by applying an external force
thereto, the disc holding member 19 may be deformed into a
substantially completely round shape. When the disc holding
15 member 19 is deformed into a substantially completely round
shape, the 1inside diameter thereof is greater than the
diameter of the disc 100.
As shown in FIG. 13, the ellipsoidal disc holding member

19 is in contact with the disc 100 at multiple points, thereby

20 holding and fixing the disc 100 onto the cartridge body 10.
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fromthe | ocking hole 40k while pressing the opening/closing portion 52t in
the direction indicated by the arrow 50B at the sane tine as shown in FIG
36, the shutters 51 and 52 can be rotated to expose the chucking and head
openi ngs 410 and 41h 10 and the disc 100 can be rel eased fromthe disc
hol di ng portions 51a, 51b, 52a and 52b. Thus, it is possible to prevent the
operator fromrenoving the disc 100 accidentally. Also, unlike the eighth

enbodi ne t he | ockin rotrusion porfion and, t he ni, ng/ cl osi. n
cort 1 on Sweese; S SiRLS  GHES NRPRLEAGE A A ehier EPa 4R%0 a8 58, o r
a structure is particularly effective for a disc cartridge for a disc of a

smal | di ageiwd . 200, S d SphLLadge drdiedC FEFE{ddPe200! HrviQed FosSTohe
di aneter and the shutters thereof should have relatively small sizes and it
is normally difficult to 20 provide the | ocking protrusion portion and
openi ng/ cdlbse ndrivie 20 porpremsesorthe Fiajgire axlist pertdon of dbei ginglike
considerations. Also, even when a single shutter can include both the

| ocki ng protrusign portion and_the gpening/c¢losin ortion, a very _narrow
gap woul d3}%€ aPPg‘\% Ih ST al2hut e&é{%n&?ﬁ?ﬂ%ﬁn&% r@cﬁén?‘??{dﬂéﬂﬂ an
unl ocki ng mechani smon the disc drive side or these two nmechani snms need to
be proyi degavdt V, it spage, u i i a (o] I t he
di sc drive a‘eé&:'; mgn%%dgwr‘#e :I%cf?%g ]S‘r:bt r%gi %nggé{rltmlgbnrtggka?’g%ngggﬁma
integral 10 part of the shutter 51. Alternatively, a |ocking |ever,

i ncl udi ngrembexckiangipr defosmed [dorto can aapproxihmvexlypocbmnphetely heoand
thereof, may be connected to the cartridge body 40 by way of an elastic
portion, and an associ ated concave portion may be provided for the shutter

so that tFRARSMARY 4% BACLLRIRAVE! po?Rtank Bhtfagklsi dhseatfOot hdhat| A4St hat
case, by

to say, the disc 100 is released from the disc holding member
19.

10 To release the disc 100 from the disc holding member 19,
the force that deforms the disc holding member 19 may also be
applied from the convex portion of the disc drive, which
engages with the concave portion 10g (see FIG. 2) provided
for preventing the erroneous insertion, to the disc holding

15 member 19. Alternatively, that force may also be applied from
a pair of convex portions of the disc drive, which engages
with the concave portions 10c (see FIG. 2) provided on the
right- and left-hand sides of the disc cartridge 1 for pulling
in the disc cartridge 1, to the disc holding member 19.

20
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pressing the | ocking protrusion portion through a |ocking hole of the
cartridge body, these convex and concave portions may be di sengaged from
each other so as to allow the shutters to rotate freely. Optionally, in

t hat case, the locking lever, 20 as well as the shutter springs (i.e.,

el astic nenbers), may be 116 resin springs that formintegral parts of
the cartridge body 40. Next, it will be described how the convex portions

51e and ﬁéﬁ?@ﬁ ééﬁ#sgutters 51 and 52 work. FIG 38 is a cross 5 sectiona
view ill I he center of the disc and its surrounding portions as
viewed al ong a plane that passes the center of the disc 100. As shown in

FIG 38, whilendhei siEtsL! SaSdi AP SMoGd Em&hOSEE, thEepEOBYRY PAYELEISnO1E
and 52e protrude into the center hole 100h and the disc 100 is nowin 10

pl ane contact with the shutters 51 and 52. As shown in FIG 39) while the
shut t er s willhndeb2deserjbedg wittlbe refemetcet heo cdiGS pdbt itmougle aBd 52e
slide frominside the center hole 100h into under the | ower surface of the

disc 100,_there lifty t he disc 100 g bringing the 15 di sc 100 out of
bl ane. corfLEE: w3 Ptthel LihAd GIem PisHe 431 9Bt ranieS thRe f CrRERES AE 5
shutters 51 and 52 are going to be opened or closed, the signal recording

si de 190A,¥e4]0M10bs 98! a§8LaldHiqd1)e! S U Eimy E90thEs ShBBailbntsS

i nside the signal recording area of the signal recording side 100A that 20
t he convex portions 5le and 52e nove along with the shutters 117 51 and
52 bei ng fpemedwinicic| oged. cwroridigegl yppelre sheldx past | beenSleemndede
never contact with, or scratch, the
Specifically, FIG. 15 illustrates a state where the shutter 21
covers the openings 1llh and 1llc¢, while FIG. 17 illustrates a
state where the shutter 21 exposes the openings 1lh and llc.

10 FIGS. 16 and 18 illustrate states of a disc holding portion 43
when the shutter 21 is closed and when the shutter 21 is
opened, respectively.

In this embodiment, each member equivalent to the
counterpart of the disc cartridge of the first embodiment is

15 identified by the same reference numeral.

The disc cartridge of this embodiment is characterized
in that the disc holding and releasing operations by disc
holding members 43 are synchronized with the opening and

closing operations by the shutter 21 by way of a disc

20 holding/interlocking member 44.
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signal recording area. Next, the structure and operation of the stopper
menbers 5 wll be described with reference to FIGS. 40 and 41. FIG 40 is a
cross-sectional viewillustrating a portion surrounding the disc outer

peri phery as viewed along a plane that passes the center of the disc 100. A
convex portion 42a', (42a', 42b' or 42d') has been forned on the bottom of
the stopper 10 nenber 42v, (42a, 42b or 42d). Wiile the shutters 51 and 52
are closed, t st.opper. er, 420 i.s suybstantially parallel t he disc
100 and rai 1 5 We Fe TR HEEegpokiBs, RnbEug S B0E AR (TYH &

40. An appearance of the disc cartridge 309 in such a state is illustrated
in FIG 3%e ¥3-Gt GRRe0! BRErHaAd114NbE CLhbEEPEE{ §96 Pwd k21 B £1 aRgned,

t he sl ope portions 510, 51d, 52v and 52d of the shutters 51 and 52 contact
with the convex portions 42a', 42b', 42a' and or 42d', respectively,

t her eby laisf tiongrattiae es tapyip exl ientaerosand? thed 2ihuckimgarpetdchg dlabofe the di sc
100 as 20 shown in FIG 41. An appearance of the disc cartridge 309 in 118
such a state is illustrated_in FIG 37, By using such a structure,

parti cul &PRFIHAISN LPNEEr FRPLAf L 2B nindicRted RY | TR FoRr'hAdhcdh FIGS.
vertically | oaded into a disc drive and before the disc 100 gets chucked,

it isspogs RI§ 416 pr tqi {540 /1% fl%?kqh o] oY) 0 f

cartrlsdge%S 551 I'n adgl t onl, t%/\hr}ﬁlceal’t ??e)lgﬁ se];: 100 | @gﬁ\%g%c\#&clg{ea%n&t %Ihi sc
100 can nove in a broader space. Furthernore, this structure also

contri butshsmpeq bur tihetheedhapagofha partkakrkg wétdéiesd cairdg itdget oy .anl0 |t

shoul d be noted that to keep the shutters 51 and 52 tenporarily opened for

a while, the slope portion 5l1la, (51d, 520 or 52d) nmay have a convex_ or
concave p&eidsn dignetergegual to the diameter of the chucking opening

llc.

The disc holding/interlocking member 44 includes an

10 engaging pin 47 that extends toward the cartridge lower shell

11 (i.e., in the direction going into the paper of FIGS. 15

and 17). The cartridge lower shell 11 and the shutter 21 are

respectively provided with guide grooves 1llm and 21lm that both

engage with this engaging pin 47. Also, multiple protrusions

15 45, which extend outward and toward the cartridge upper shell

(i.e., in the direction coming out of the paper of FIGS. 15

and 17), are provided on the outer periphery of the disc

holding/interlocking member 44. Furthermore, the upper surface

of the disc holding/interlocking member 44 is covered with a

20 nonwoven fabric or a coating to prevent the disc 100 from
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wi th the convex portion 42a', (42b', 42c' or 42d'). 15 EMBODI MENT 10
Hereinafter, a disc cartridge 310 according to a tenth enbodi nent of the
present invention will be described with reference to the draw ngs. The
di sc cartridge 310 of this enbodinment is mainly characterized in that
stopper nenbers 20 are provided for the shutters. 119 As shown in FIGS.
42 and 43, the disc cartridge 310 includes a cartridge |ower shell 71, a
cartridge g er shell 72, stopper nenbers 81d, 81f and_82d, and a pair of
shut ter Sgg¥ gﬂa §5Takched QL Hust FXSM fe1ng,AeRPFT FefeOP okBr nalz,

i ncl udes a chucki ng opening 71c and a head opening 71h. The chucki ng

openi Nng £i¥ok8iRGo¥idedchOrddst OW @ chucking menber (e.g., a spindle notor
for rotating the disc 100) to enter the disc cartridge 310 externally. The

head opening 71h is 10 provided to allow a head, which reads and/or wites
a signal fromhomunitzersi gifial discondildj g deedbé¥s 0f43 hardi s¢idpdsed 0 aant er
the disc cartridge 310 and access the signal recording side 100A. The
cartridge |l ower shell 71 faces the signal recording side 100A of the disc

100 . Al BFefefrEmired bpesnYRLa Y HPIREIHSE Jifgignge ofl thee cagtninge

cartridge lower shell 71. The cartridge upper shell 72 includes a circular

disc win 2 tRr gugh, Leh | $C 0 be 4qtr ed a I ved
i nt o/ ro?ngwﬁ% g‘lhgcjf&cgh r?e({jg%g&t%hg}l%iﬁhft%% ggggﬁdgea#erg‘gﬁgl%ht ??e e
projection area of the disc 100 to expose the 20 upper surface of the disc

100. Theddiset thdgeonpyieen atite | it id(tored in the disc cartridge. In
FIGS. 15 and 17, three disc holding members 43 are provided.
Alternatively, two, four or more disc holding members 43 may
also be provided. In any case, each of those disc holding

10 members 43 is secured to the cartridge lower shell 11 so as to
rotate on the rotation shaft 43A thereof.

As shown in FIG. 16, the disc holding member 43 is
located at such a position as to partially overlap with the
outer periphery and its surrounding portion of the disc

15 holding/interlocking member 44. Also, a mechanism (not shown
in FIG. 16) such as the elastic portion 144 shown in FIG. 5,
for example, presses the disc holding member 43 in the
direction 43B (i.e., toward the cartridge lower shell 11).
Accordingly, while contacting with the edge of the disc 100,

20 the slope 43°' of the disc holding member 43 not only presses

83



shells 72 and 71 are adhered or wel ded together at their outer periphery,
thereby formng a cartridge body 70. A disc storage portion 70d for storing
the disc 100 therein is defined by a first inner surface 71u of the 5
cartridge lower shell 71 and a second inner surface 72i of the cartridge
upper shell 72. The first inner surface 71u is opposed to the signal
recordi ng side 100A of the disc 100, while the second inner surface 72i has
a substantially cylindrical shape and defines the disc_w ndow 72w i nsi de.

10 That FBet A38g, 19eip (e | FHEPCELPR addB7 1P bERBRedhend i t dAPOFLS he

di sc storage portion 70d. In the disc storage portion 70d, a gap, which is
wi de eno a i : r :d rovlde n the
second iﬁ%nggﬁr ggﬁlégﬁtgggcvﬁggd?g% ?%%%eﬁé%éfﬂ%%%%ﬁ%?%é%?%?ﬁﬁﬂﬁyb I'sc
storage portion 70d is the disc wi ndow 72w so that the disc 100 stored in

t he di sc4atbusgelporhodds 7€lie s OB | theeddwar.eof exposed i nside the disc
w ndow 72W The shutters 81 and 82 are di sposed between the signal
recordi ng side 100A of the disc 100 and the inner surface 71u 20 of the

di sc storage P&rePeWN788. Fife IRut bed dheyslisg carrridgec heddingt dtheon

hol es 81u and 82u, respectively. These rotation holes 8lu and 82u are

i choi s ol EE Ypbihd' SRefpahtis HhbsrRel” hef of B BhFilod W,

body 5 70 and opposite to the head opening 71h. Thus) the shutters 81 and
82 rot at enan tdiardottiain onisdbddted 1Sbyn Stitd) aapBOWEr 1AS t Oaexpdadter cover
t he chucki ng and head openi ngs 7la and 71h. A cam 8lo and a fol |l ower 820

are provided near the 10 rotation holes 8lu and 82u of the shutters 81 and
82, opening/closing lever (not shown), provided for the disc drive

200, moves the shutter 21 in the direction 21A, thereby

opening the shutter 21. When the shutter 21 starts to move in

10 the direction 21A, a force is also applied in the arrowed

direction 21A to the engaging pin 47 of the disc

holding/interlocking member 44 that is inserted into the guide

groove 21m of the shutter 21. As a result, the engaging pin

47 is moved along the guide groove 1llm of the cartridge lower

15 shell 11, and the disc holding/interlocking member 44 starts

to rotate around the chucking opening 1llc as indicated by the

arrow 44A. The guide groove 11lm preferably extends

approximately in the direction in which the shutter 21 is

moved so that the disc holding/interlocking member 44 moves

20 synchronously with the shutter 21.
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respectively. The cam 8lo and the follower 82a have nutual ly engagi ng
shapes and together nake up an interl ocking nmechani sm 80c for opening and
closing the shutters 81 and 82 while interlocking themw th each other. 15
The respective surfaces of the shutters 81 and 82, which are opposed to the
signal recording side 100A of the disc, are covered with protective |ayers
81p and 82p for the purpose of preventing the disc 100 fromgetting

scrat ched or dust fro entering the signal. recordi ng side 100A. t hereof.
20 The protect '@V% §h% be ﬁnaIBgﬁ rwﬂﬁ?%ﬂe£%319§°%r§§¥8ﬁ?ed

fromthe group consisting of an antl-scratchlng nonwoven fabric, a

dust proofggiopwovare f 8RELE, paRidhlirySCoat HhiendgLaat haqdhﬁwineaglacﬂyﬁgpr oof
coating layer. In this enbodi ment, sheets of a dustproof nonwoven fabric

are 5 adhered or ultrasonic wel ded as the protective | ayers 81p and 82p.
Shutter gpmmbes 94 ameé Id@tedroenderdtbet ik ocholdingi membeosadgs pasti on
70d for the shutters 81 and 82, respectively. These springs 91 and 92 apply
an elastic force 10 to _the shutters 81 and 82 in such a direction as to

cl ose t heSRAR tidy 561 dfd sFhen-t @sngboys yn FRE- sI’thtEhesBW‘ﬁgEOéqi%ﬂd 92

may apply an elastic force to the shutters 81 and 82 in such a direction as

to op 3 S t t
conplg?ely sync ronodﬁ%iﬁggl Jﬁyﬁgft%%e5?ﬁ¥€€#%%%§Hggﬁgé gﬁ§§n§l ysone

of the shutter springs 81 and 82 may be provided. As in the eighth
enbodi ne3’ to2 shet tdse lolahichdg2membénsle 48] SEgeadatiengthmsdloress 8iaom81Db,
82a and 82b at the ends thereof as shown in FIG 43. Convex portions 8le

and 82e 20 are also forned on the shutters 81 and 82, respectively. 123
the outer edge of the disc 100. As a result, the force 43B

that has pressed the disc 100 vertically to the disc plane is

removed and the disc 100 is released to be freely rotatable.
10 At this point in time, the rim 43e at the end of the disc

holding member 43 still overhangs a portion of the projection

area of the disc 100 (i.e., the outer periphery thereof).

Accordingly, even if the disc 100 is released in a disc drive

that is supposed to mount the disc thereon vertically, the
15 disc will not drop down from the cartridge.

In the disc cartridge 305 of this embodiment, the disc
can be released even if the disc cartridge is not inserted
into the disc drive 200. For example, if the shutter 21 is
opened manually, the disc holding members 43 will release the

20 disc 100 synchronously with the movement of the shutter 21.
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Furthernore, as will be described in detail |ater, the stopper nmenbers 81f,
81d and 82d are provided as integral parts of the shutters 81 and 82 near
the disc holding portions 8la, 8lb and 82b of the shutters 81 and 82, 5
respectively. Alternatively, these stopper nmenbers 81f, 81d and 82d may be
integrated with the shutters 81 and 82 by way of elastic nmenbers. As shown
in FIG 42, the upper surface of the cartridge body 70 ( or the cartridge
upper I has enmbossed arrow 10 nark % concave portions), 70a that
PR Cat o TS o e 9T (oo TAIOUR FRP PRLGRIDH AASS SPeE Bar:reapbidsenon d
be inserted into a disc drive. The cartridge body 70 further includes two
concave ped IertOundindrPalbcOtnbbatsl datantigngpiyhal are parallel to
the inserting direction | A 15 These concave portions 70c nmay be used as
either pull-in notches or positioning recesses when the disc cartridge 1 is
| oaded into a disk drive or when the cartridge 1 is stored in a changer.
Optionally, just one side surface of the cartridge 310 nmay include the
concave portion 70v. In that case, the 20 concave portion 700 may be used
as a necHRRUAMENT & eventing 124  erroneous (e. g., upside down)
insertion when the disc cartridge 310 is inserted or |oaded into a disk
drive.g The up AGH ofy t r r c_i Hgg.&]ﬁc Srip
porti on 70e t% aq.{%ws the oé&gcrtg?oetrﬂdt%&gﬁ}ggt %%%#téf%gg ﬂg I's grip
portion 70e has an antislip enbossed shape. FIG 44 is a perspective view
il lustratwildl a béat desteaiiveidhe FUGS ers18l ad 822e¢0vatket hglanickvgws
opening 7l1a and the head opening 71h with the disc 100 renoved. FIG 45 is

a
illustrating the structure of a portion of a disc cartridge

306 according to this embodiment from which the cartridge
upper shell has been removed. Specifically, FIG. 19

10 illustrates a state where the shutter covers the head opening,
while FIG. 20 illustrates a state where the shutter exposes
the head opening. In FIGS. 19 and 20, each member equivalent
to the counterpart of the disc cartridge of the first or fifth
embodiment is identified by the same reference numeral.

15 The disc cartridge of this embodiment is characterized in
that the disc holding/interlocking member of the £fifth
embodiment described above also functions as a shutter. The
shutter 46 is provided over the first inner surface 1llu of the
cartridge lower shell 11 so as to rotate and slide around the

20 chucking opening 1llc of the cartridge lower shell 11 as
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perspective view illustrating a state where the shutters 81 10 and 82
expose the chucking opening 71v and the head opening 71h wth the disc 100
renoved. Hereinafter, the structure and the operation of the shutters 81
and 82 will be described in further detail. As shown in FIGS. 42 and 43,

t he disc holding portions 8la 81b, 15 82a and 82b provided for the shutters
81 and 82 have such a shape as including a slope that tilts in such a
manner as toQ overhang the projection area of the disc and to overlap with

the out erPFEFREREr PYoFnenRTEPE 46RO RS TEE ¢ N ARt 3P enbthRf nEHitteth#46 i s to

say, the slope is downwardly tapered 20 and | eans toward the disc 100.

Thus, thgagane @&{r{]:ﬁ{ipés o4 EC 3§h9f>et ge &l %tﬂ%j]%'f&?rdi:{@%he%r %:jgﬁof of

achi eved. Al so, shutter 82 in es an opening/closi'ng portion

use to open and close the shutters externally, an elastic portion 82v and a
| ocki ng phattr usa®n anor tnshd82kiamelerntegual ert shé hetienfetekheok oakieng
protrusion portion 82k is connected to the shutter 82 by way of the elastic
portion 82v. Thus, while the chucking and head openings 7la and 71h are
covered WRURKiRE SRERNLBEsIBA- and 82, the | ocking protrusion portion 82k, to
which an elastic force is applied fromthe 10 elastic portion 82v, engages

W th | ocki n ol of, .t ridge . S i I

t her egy fixi nghgng?%l&%%gr t‘lsng'%fzﬁga% uggefeg%%%ilﬁgaﬁ'gn%]a‘{%b{ee% e;}}%es to
the cartridge body 70. Wien the shutter 81 is fixed, the other shutter 82,
whi ch i s towaedl atlecdcattdiddee Bowidit esh8ilviia the. &5, | Dherdheckiixad®amni sm
800, is also fixed. Accordingly, only by getting the | ocking protrusion
portion 82k pressed externally by a protrusion, for exanple, in the

di rect i oSoRRgi datedthe PﬂEeﬁr@%wgﬂ@%raH% A& cHYhgedrhe cartridge lower

shell 11 is provided with a guide groove 1lm that engages with
this engaging pin 46. When the engaging pin 46p is located at
10 one end of the guide groove 1lm, the head opening 1llh is
closed up by the shutter 46. And when the engaging pin 46 is
located at the other end of the guide groove 1l1lm, the head
opening 11lh is exposed. The guide groove 1llm is provided
along a portion of an arc that is concentric with the chuck
15 opening 1lo. The guide groove 1llm preferably extends
approximately in the direction 1A in which the disc is
inserted so that the shutter 46 is opened as the disc
cartridge is inserted into the disc drive.
Multiple protrusions 46c¢, which extend outward and toward

20 the cartridge upper shell 12 (i.e., in the direction coming
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fromthe | ocking hole 70k while pressing the opening/closing 20 portion 82t
inthe direction indicated by the arrow 70B at the 126 sane tinme as shown
in FIG 44, the shutters 81 and 82 can be rotated to expose the chucking
and head openings 710 and 71 h and the disc 100 can be rel eased fromthe
di sc holding portions 8la, 81b, 82a and 82b. Thus, it is possible to 5
prevent the operator fromrenoving the disc accidentally. The | ocking
protrusion or%ion 82k fornms_an _inteqral Bart f the shutter

yPtat

82.
Al ternati PEcIBIRFT e9Er FIGRc| ng™d 1292ki RFSr BEPULAGH Y 1% and

a convex portion at the end thereof, may be connected to the cartridge body
70 10 by atﬁaexofpggi@h@ﬁl 6£P¥Hd OBnu PRS2 460NCa¥ErPAEHNERe TRRHRE REHY]- ded

for the shutter hat™ t he convex and concave portions engage w th each
other. In that case) by pressing the |ocking protrusion portion through a

| ocki ng reixfagfe tdfe tha@r tshuddgerbdéy ist keverednvikhaadnoowower pPabtionsr may
be 15 di sengaged from each other so as to allow the shutters to rotate
freely. Optionally, in that_case, the Iockin% | ever, as well as the shutter

springs @.&catdpgsimeterhdbr 0 REEVERLr kPR Pr§hgdOOnaEf TP noehtEed al
parts of the cartridge body 70. 20 Next, the structure and operation of the

st oppey chetf Tor &y BhEranE-digd Wing PEPSSELL@Ohd N chil! [8Egnaet a1 1-
Whi | e the Shutters 81 and 82 are ¢ oseéi {fe St pper nenbers 31f, %& and
82d are substantially parallel to the disc 100 and do not protrude fromthe
upper surdeardifng lddéi shewabEri dge 310 5 as shown in FIGS. 46 and 48. An
appear ance of the disc
A number of disc holding members 43, having a structure
similar to that of the disc holding members of the fifth
embodiment, are disposed at predetermined intervals on
10 respective regions of the cartridge lower shell 11. The disc
holding members 43 and the protrusions 46c of the shutter 46
together hold or release the disc synchronously with the
movement of the shutter 46 as already described for the fifth
embodiment.
15 When the disc cartridge of this embodiment is inserted
into the disc drive 200 as indicated by the arrow 1A in FIG.
19, the engaging pin 46p of the shutter 46 will soon contact
with a contact member 201 provided for the disc drive 200.

And when the disc cartridge is inserted deeper into the disc

20 drive 200, the engaging pin 46p is pressed by the contact
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cartridge 310 in such a state is
while the shutters 81 and 82 are
81f, 81d and 82d are guided by a
10 cartridge body 70 so as to be
FIGS. 47 and 49. The slit 70s is
the cartridge body 70, while the

illustrated in FIG 44. On the other hand,
goi ng to be opened, the stopper nenbers
slit 70s and a sl oped portion 72s of the
lifted to above the disc 100 as shown in
formed in the inner sidewall portion of
sloped portion 72s is forned on the inner

upper wall of t rtr e bod | so, .the cartridge er shell 72 is
1Eppr ovi BegP ﬁft%&to? %alg%rit‘? ong ik he, gui g M0 it}ﬁ'teé"r'f ere

with the stopper menbers Bl f, 81d and 82d that have been lifted up. An

appear angge Olghlfte el 4% C@Eéfﬁgg‘éo?’%@t%é% SLAlE LAubkitg! b n%te%‘in FI G
45. Wi le the shutters 81 and 82 are closed, e stopper 20 frenbers ,

81d and 82d overhang the projection area of the 128 disc 100 and are
| ocat ed b¥erofhehdi sartbdgédhliswet hehelbpper aseithddisa8afl, b§ldhandr@der press
the disc 100 against the shutters 81 and 82 in the thickness direction

t her eby holdlng t he disc. 100 thereon. Accordingly, the disc hol ding
porti ons48Ba, 838, e, Shutheb Ay FRLATETt edPFr et OPRDLPEY 51]8"1 é—ﬁd 82.

According to such a structure, particularly in an interval after the disc

cartrkdgg,dhfah ﬁﬁgq) erf{ically loaded into a disc drive and before the
di sc %00 ets chuc '%0 |t:?£ possi ble to prevent the disc 100 from

dr oppi ng down frontthe disc cartridge 310. In addition, while the disc 100
i s being chuckedsholw@ dirscCF160 Q&1 mhen | tha hﬂe&defazsuﬁaige Fo#as heeear e,
this structure also contributes to further reducing the thickness of the

cartridge body. 15

fully inserted into the disc drive 200, the engaging pin 46p

will reach the other end of the guide groove 1lm. As a result,

the head opening 1llh is completely exposed. At this point in

10 time, as already described for the £fifth embodiment, the

protrusions 46c are located under the disc holding members 43.

Then, the disc holding portions are pushed the

up by

protrusions 46c toward the cartridge upper shell 12 (i.e., in

the direction coming out of the paper of FIG. 20). As a

15 result, the disc 100 that has been held by the disc holding

members 43 is released and now freely rotatable.
The disc cartridge of this embodiment needs no disc

holding/interlocking member. Thus, compared to the disc

cartridge of the fifth embodiment, the disc cartridge can be

20 thinner. Also, if the engaging pin 46p is moved manually
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EMBODI MENT 11 Hereinafter, a disc cartridge 311 according to an el eventh
enbodi nent of the present invention will be described with reference to the
drawi ngs. 20 As shown in FIGS. 50 and 51, the disc cartridge 311 129
includes a cartridge |lower shell 11, a cartridge upper shell 12 , a pair of
shutters 21 and 22 and stopper nmenbers 23 . As shown in FIGS. 52 through
56, the structures and functions of all of these nenbers are the sane as
those already described 5 for the eighth enbodinen& and %he det ai edd
descri pt P3RPEhéNEoI9Hde FRPDM (11 hERRI RRUHRPT k4% RBRgPSC RS R 308
of the eighth enbodi nent, the shutters 21 and 22 of the disc cartridge 311
of this %H%Odd tchAV®ed ALY AfonN R Ididd Goo1@Pngnthemberd0 MY €
specifica , ile the shutters 21 and 22 of the disc cartridge 31l are

cl osed, the shutters 21 and 22 define the hole 20h just under the center
hol e 100kemoviede di sc | 00. The hole 20h is made up of two notches 21h and
22h provided for the shutters 21 and 22, respectively. 15 If the disc
cartridge 311 is left with the upper surface of the disc | Q0 exposed upward
as shown in FIG s REROFHRE s sther Bhghtehe4BemPirtRs SLATHYISEV&F so,
in this structure, the dust should pass and go out through the hole 20h of

the shuttser 1 and, 22 %t hgd ¢ [ ETaTe QM oIy hHe1§l sc gakbbbdge gk 311,
or w ho&?e%g%hg depoé??gd on tﬁggEEuF er§&§¥ggn5 22. 130 Thus) when the
shutters 21 and 22 are opened (i.e., when this disc cartridge 311 is | oaded

into a dishaitdervels nmagushlvbl | be rotated counterclockwise if the

position of the guide groove 1llm is changed.

EMBODIMENT 7

10 Hereinafter, a seventh embodiment of the present
invention will be described. FIGS. 21 and 22 are plan views
illustrating the structure of a portion of a disc cartridge
307 according to this embodiment from which the cartridge
upper shell has been removed. Specifically, FIG. 21

15 illustrates a state where the shutter covers the head opening,
while FIG. 22 illustrates a state where the shutter exposes
the head opening. In FIGS. 21 and 22, each member equivalent
to the counterpart of the disc cartridge of the third or sixth
embodiment is identified by the same reference numeral.

20 The disc cartridge of this embodiment is different from
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have been deposited on the signal recording side | 0O0A of the disc. 5
Considering the disc cartridge 311 may be left either upside up as shown in
FIG 50 or upside down (i.e., with the cartridge |lower shell 11 facing
upward), the hole 20h preferably has a dianeter that is approxi mtely equal
to that of the center hole 100h. This is because if such a 10 rel ationship
is satisfied, dust will be deposited neither on the shutters 21 and 22 when

the disc gartridge 311 ig left si de, up, nor t he, si rec r di si de
100A of tiHE (RO T6RTRRLASEnE T e cSHFR AgEbSREnARE) SEEHEhAES |
this disc cartridge 311, the opening/cI05|ng portion 15 for use to open and

ol ose the, s iR ea el AP el deghdofede pPUtdersREinih kerge di so

cartridge 308 of the eighth enbodi nent. re specifically, as shown in
FIGS. 51 and 57, the opening/closing portion 22t, elastic portion 22v and
| ocki ng pzbtanl@i ea, pahiel chitPkcarerpidagyi déd thd si retué:g:rda.kne}na:r tsnadds tae
shutter 22. The Iocking protrusion portion 22k is 131 connected to the

shutter of the elastic portion 22v. Accordlngli unl i ke the
ei ghth eer]d'H% ¥ Phe i5éni Mk Ei AGTBEFEi I 22t JusY oliked the fiksc
right-hand side of t he head opening 11h with respect to the disc 100. The

functi r1§?Eh£% t £ PERDLO@{ b OS| Ny argathe
sane ags) those (?tescr fdornt e £|sc&cart€iﬂ e 30%@%%%%%‘%%’ gat
enbodi nment . ENBODINENT 12 10 Hereinafter, a dISC cartridge 312 according to
a twel fthofenbhdsaerdisad hbkdpngsedmbereenl?oalsd | ibelu@ssr iamedebasbic

reference to the drawi ngs. Unlike the disc cartridge 311 of the el eventh

enmbodi nent ,
portion 17d4. While the shutter 46 is closed, the elastic

force applied from the elastic portions 17d holds the disc in

such a manner as to press the disc 100 toward the center of

10 the disc (17R). In this embodiment, the disc holding members

17 form integral parts of the cartridge lower shell 11.

Alternatively, the disc holding members 17 may also be formed
separately from the cartridge lower shell 11.

When a cross section thereof is taken in the disc radial

15 direction, each of these disc holding members 17 also has a

slope that tilts to overhang a portion of the projection area

of the disc (i.e., the outer periphery of the disc) just 1like

the disc holding member 43 shown in FIG. 18. Accordingly, if

the disc gets held by the disc holding members 17 so as to

20 have its outer edge contact with the respective slopes, then

91



the disc cartridge 312 includes a rim 12t around the inner 15 side surface
12i of the disc storage portion 10d and a convex portion 22w around the
hol e 20h defined by the shutters 21 and 22. These features will be

descri bed below. As shown in FIG 58, the rim 12t protrudes fromthe inner
side surface 12i of the cartridge upper shell 12 toward the 20 inner

peri phery of the disc 100 and substantially surrounds 132 the outer

peri phery_ of the disc storage portion |Gd. FIG 59 shows a cross section of

the di sc &% OiSggds3presned §9%}%SRMEP% TR 46100 i s stored in the disc
storage portion 10d. Wile the shutters 21 and 22 are cl osed, the outer

dge Sf he P alyrenor f ngnchdRelO0N Bl & saelfcianichs Wdd' the

rim112t as shown in a result t he outer

peri phery of the disc 100 and the cartridge body is closed, t her eby
preventi pg atyedunitelr operepnéivg tHeredmnal Iecahdisngembo@iné&, kAl so,
a gap 10Wis provided between the rim 12t of the cartridge body 10 and the
cartridge lower shell 11. Thus, when the shutters 21 and 22 are opened,
respect | PEOSSUSILORS A6C Mrofmndeerautmarthd 2ALgAs eitheh PrLFUSIANSs 4fown i n
FIGS. 60 and 61. In this manner, it is possible to prevent the 15 shutters

21 and 2 r feri r riq?ﬁ b 0 cture,
howevgr %ﬁ%f¥§% éﬁgh t%@%ﬂgkg giggéa%g C sé%gM%%o LEpﬁgﬂ?lgf H%%

| eads to the open air is also created between the disc 100 and the shutters
21 and 23nasteRows a8 FbGcontacto wiltds aHehied a3 cl @britibass 1d &fs thke 20

and 22 include convex portions 21w and 22W respectively, 133
disc holding members 17 when the shutter 46 is opened.
As shown in FIG. 22, when the shutter 46 is opened, the
protrusions 46c dominate the elastic force of the elastic
10 portions 17d, thereby pushing the elastic portions 174 outward
from the disc 100 (i.e., in the directions 17s). As a result,
the disc 100 is released. However, each of the disc holding
members 17 also includes a rim 17e at the end thereof. Even
after the disc 100 has been released, the rim 17e still
15 overhangs a portion of the projection area of the disc.
Accordingly, even if the disc cartridge has been loaded into
the disk drive 200 that is supposed to mount the disc 100
thereon vertically, the disc 100 will not drop down from the

disc cartridge.

20 The disc cartridge of this embodiment has all the
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around the center hole 100h of the disc. As shown in FIG 58, when the
shutters 21 and 22 are closed, these convex portions 21w and 22w are in
tight contact with each other, thereby form ng the convex portion 20w t hat
cl oses the gap 10z around 5 the entire disc center hole 100h. As a result,
no dust wll reach the signal recording side 100A of the disc Z00 through
the disc center hole 100h. However) the top of these convex portions 21w

and 22w m ght contact with the signal recording side 100A of the_disc 10
100. AccHRATSF fhdhedgdxsh emROgimGRk FeFeroRed2alrynd 2B 3ddhiten.

preferably be round so as not to scratch the disc. Optionally, the convex

portions 8L 2211 Bdgf HepleRkCH A mRG e 4 i@@e@%’itgéf‘tgl.o%ndtl?g’
en f S

respectively. I'n that caSe, an anti-scratching nonwo rirc i

preferably adhered or 15 ultrasonic welded to that portion of the convex
portion Zaxtirigdigec dovect shellihlihe Whas, 16Reodisn aatrtridgatcdn Ngavwoad i ng
is preferably fornmed on that portion. Alternatively, the convex portions
21w and 22w t hensel ves may be nade of an anti-scratchi ng nonwoven fabric or
an anti - SmRIdfiied Ssarrsgreoanfdiasrverrfagtvringneeshetar dorredierd- t o
the shutters 21 134 and 22, respectively. Also, as shown in FIG 59,
whil e £ he shutters 21 and 22 are closed, the disc 100 is held by the
shuttérs 21 and 22 so as to be lifted by the convex portion 20w and the rim
12t over 5 the shutters 21 and 22 with the gap 10z left between them That

i s to sayMBURIMBENT téhe signal recording side 100A of the disc 100 is not in
pl ane contact with the shutters 21 and 22. Accordingly, even if the
shutters 21 and 22 are subjected to no treatnment (e. g., even when no

anti - scr at chi Algnedmaditer. . 1@ HE9 cantridasc R 1argarding ttee ai @dghth
recording side 100A st i11 will not get scratched. FIGS. 62 and 63

HTust rate?nb%ﬂmse%tcaé}. r itg%e pirnecs!eunq:i N¥nvention will be described with
reference to the drawings.

10 First, the structure of the disc cartridge 308 will be
outlined with reference to FIGS. 23 and 24. As in the first
embodiment, the disc 100 shown in FIGS. 23 and 24 also
includes first and second sides. The first side of the disc,
on which its 1label, for example, 1is normally printed, is

15 illustrated in FIG. 23, while the second side of the disc 100,
i.e., the signal recording side 100A, is illustrated as the
back surface in FIG. 24.

As shown in FIGS. 23 and 24, the disc cartridge 308
includes a cartridge lower shell 11, a cartridge upper shell

20 12, a pair of shutters 21 and 22 and stopper members 23.
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alternative convex portions 21w and 22w that have been expanded toward
the outer periphery of the disc 100. 15 Specifically, FIG 62 illustrates a
state where the shutters 21 and 22 are closed, while FIG 63 illustrates a
state where the shutters 21 and 22 are opened. As shown in FIGS. 62 and 63,
while the shutters 21 and 22 are opened, the convex portions 21w and 22w
are preferably 20 located inside the rim 12t of the disc storage portion

| d 135 (i.e., closer to the center of the disc storage portioni. Then,

er

the convex portS of8°o¥Ryw 180w 24411 ther CoxtEdass « Aowsr | seetter¥l with,
the rim12t. Optionally, the convex portions 21w and 22w may form5

|t eqral spRntedl o NouRlLGh et ANt A2 af@SRCRERUC Aperliflgl N CaSfe a7

anti-scratchi ng nonwoven rc i1s y adhere rasoni ¢ wel ded
to those portions of the convex portions 21w and 22w that contact with

t he di sc dnii¢kdngaropetiiing CI B Chs ngprovdidedg ic aledwer ablohdaximry méseon. 10
Al ternatively, the convex portions 21w and 22w thensel ves may be nade of
an anti-scratchi ng nonwoven fabric or an_anti scratching coating and

di rectly (§-G-aséniSPipelgelobprpbntcEotBting theit ¢bse 10 hnko 2enter the
respectively. 15 EMBODI MENT 13 Hereinafter, a disc cartridge 313 according

to a thirg, t | f I nt i tiQ i escribed with
r ef eréncgE%?t Eggg?§§?%3§° i regt%?zﬁﬁ\gﬁgfr uctni(urr?é; &ergt‘we ogllegs)lg'ngar Hldgl(ejs 313
will be 20 outlined with reference to FIGS. 64 and 65. As in the eighth 136

provided to allow a head, which reads and/or writes a signal
from/on the signal recording side 100A of the disc 100, to
enter the disc cartridge 308 and access the signal recording
side 100A. The cartridge lower shell 11 faces the signal
10 recording side 100A of the disc 100. Also, the head opening
11h reaches a side surface of the cartridge lower shell 11.
The cartridge upper shell 12 includes a circular disc
window 12w, through which the disc 100 can be introduced and
removed into/from the disc cartridge 308 and which expands
15 over the entire projection area of the disc 100 to expose the
upper surface of the disc. The cartridge upper and lower
shells 12 and 11 are adhered or welded together at their
outer periphery, thereby forming a cartridge body 10.
A disc storage portion 104 for storing the disc 100

20 therein is defined by a first inner surface 1llu of the
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enbodi nent, the disc 100 shown in FIGS. 64 and 65 also has first and second
sides. The first side, on which the |abel of the disc, for exanple, is
normal ly printed, is illustrated in FIG 64, while the second side of the
disc 100, i.e., the 5 signal recording side 100A, is illustrated as the
back surface in FIG 65. As shown in FIGS. 64 and 65, the disc cartridge
313 includes a cartridge |ower shell 11, a cartridge upper shell 12, a pair
of shutters 21 and_22 and_stop menbers 23. 10 As shown in FIG 65, the
cartri dgé’alr&\ﬁétd%hépf”eﬂSPﬁ&Fugésaﬁdcﬁu%%‘i’?@dob%?ﬁ%gsﬁ’i%a%dl%i HREdERDeni ng
11h. The chucki ng opening 11o is provided to allow a chucklng menber (e.g.,
a spindl ¢ 2 or t h i sc 0) n anrtLi 313
external | y%%eg%ea Lg%lgmbﬁgl%lﬁlfs 15?}% og%ggég Ilghg | o &féﬁe%dll\g/\lhdgi
reads and/or wites a signal fromon the signal recording side 100A of the
di sc 100 copposedt efo t bredisignedr tredgeiilld ahde ad00As dfhethégmalsd eces di ng

si de 100A. The cartridge lower shell il faces the signal recording side
100A of the disc 100. The cartridge |ower 20 shell 11 is formed by nol ding
a synt hetihd leesithe 13pconfiheinaad operfage 1112kadms ome suhkietanfiakly of
the cartridge |ower shell 11. To minimze a decrease in rigidity of the

cartrldg% qu%&l%EEIl %%Pdu t:0 &Qﬁ @é% gpe gis%re head OE n|n %%Q%Othe

cartrldge ower i nC udes ge por
ends of the head opening 11h together. The bottom of the cartrldge | ower

shel | 11 thiatt Rer tonelayjesheWsipesi thAst NGupfdce€NDRYi e e €StHd Vbétitsm Whi ch
cartridge positioning pins of a disc drive are inserted. 10 The cartridge

upper shell 12 includes a circular disc
of the disc storage portion 104.

In the disc storage portion 104, a gap, which is wide

enough to allow the disc 100 to rotate freely, is provided

10 between the second inner surface 121 and the disc 100. Also,

the top of the disc storage portion 10d is the disc window 12w

so that the disc 100 stored in the disc storage portion 104
has one side thereof exposed inside the disc window 1l2w.

The stopper members 23 are provided in a removable state

15 for the cartridge upper shell 12 so as to partially protrude

into the disc window 12w. In this embodiment, two stopper

members 23 are provided as shown in FIGS. 23 and 24. On the

other hand, a stopper portion 12s is provided for the

cartridge upper shell 12 so as to protrude into the disc

20 window 12w. The stopper portion 12s forms an integral part of
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wi ndow 12w) through which the disc 100 can be introduced and renoved
into/fromthe disc cartridge 313 and whi ch expands over the entire
projection area of the disc 100 to expose the upper surface of the disc
100. The cartridge upper and | ower 15 shells 12 and 11 are adhered or

wel ded together at their outer periphery, thereby formng a cartridge body
10. The cartridge upper shell 12 is also made of a synthetic resin. A disc
storage portion 10d for storing the disc 100 therein is defined by a first
i nner sufh§ceartyigge: nerey ghelli 4de | TWer typepstopPeangembersord iamser
surface 12i of the 138 cartridge upper shell 12. The first inner surface
llu is o S i I C i . SG 4+l e the
second |Eﬁ§rgqokpg gf%kgﬁgslgg 3 gt%%tlhgﬁy % n %#QSFQthteQ%g é#lnes
the disc window 12w inside. 5 That is to say, the first inner surface 11u
becones fiheeboalsnmapbuhlietHeseistamigeepost bONtA@ddiks Whaddivs d2et Foage
portion | Gd, a gap, which is wide enough to allow the disc 100 to rotate
freely, is provrded bet ween the second inner surface 12i and the disc 100.
Al so, 10thpepPuspose efcprreventing dgre pbkeg PO Frams Gueppdinge dawmd &roImw so
that the disc 100 stored in the disc storage portion 10d has one side

t her egf 0Sf d insjid di sc ndow 2m/ The s er rs.,23 are
provi %Fg SV e e ?%Ye forgHe & ?PP?ﬁg@eﬂbﬁgg éﬁge?n 0 SEQPRET
partiaIIy protrude 15 into the disc window 12w. As shown in FIGS. 23 and
24, two pbeppen MREbehs PFedeatPiOM dﬁ%pfﬁnbhlp%r&&%(ilaﬁW ef@edtigeqiyher
hand, a stopper portion 12s is provided for the cartridge upper shell 12 so
as to protrude into the disc window 12w. The stopper portion 12s fornms an
i nt egr al wvhbapt Wiispodige cantuidge uppervesttdically. Irdedwo istepprr dhseber s
23 and

drive and used.
The shutters 21 and 22 are disposed between the signal
10 recording side 100A of the disc 100 and the inner surface 1llu
of the disc storage portion 104. The shutters 21 and 22
include rotation holes 21u and 22u, respectively. These
rotation holes 21u and 22u are engaged in a freely rotatable
state with a pair of rotation shafts 1l1ls, which is located
15 outside of the disc storage portion 104 of the cartridge body
10 and opposite to the head opening 1l1h. Thus, the shutters
21 and 22 rotate on the rotation shafts 11s in such a manner
as to expose or cover the chucking and head openings 1llc and
11h.

20 A cam 21c¢ and a follower 22c¢ are provided near the
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139 the stopper portion 23s are arranged approximately at regul ar
intervals around the circunference of the disc wi ndow 12w for the purpose
of preventing the disc |00 fromdropping down fromthe disc wi ndow 12w.

Al so, two convex disc contact portions 5 12s' are fornmed on the stopper
portion 12s. For the disc 100, these disc contact portions 12s' are as high
as the disc contact portions 23a of the stopper nenbers 23. According to
this structure, even_ if the disc cartridge 313 is npunted vertical

upsi de dBRHALARE dhelesoc?Ly; |ama 0 22 BF KEBE | FRUCEPRSd bsidthn22Fhat i s

to say, when the disc cartridge 313 is inserted vertically or upside down

into a dige duigerhe dHAPBLAI2GNAAA RESYRNIALLBR bhBlbaLLY rililegtivel Y.

It shoul note hat "t he st opper nenbers 0 not have to be re abl e
fromthe cartridge body 10. 15 Alternatively, as long as the stopper
menber s 2dgaginige rsitegtessd caindl ur hedetherde niake diwge Saor agatealicckinh0d to
such an extent as to allow the operator to renove the disc 100 fromthe
cartridge body 10, the stopper nembers 23 nmay al so be secured to the
cartri dgé‘eﬁﬁ‘@ﬂs@hélol" £rr Rretiag ad e?%oiin%thQZShpétéﬁsa2§| F@% 2R ane
bet ween the 140 signal recording S|de 100A of the disc 100 and the inner

surfage bhgﬂggié?grgb§£§§%0£ﬁ&§ ‘Q#ﬂéqﬁh Ehe shutters 21 and 22 incl ude

rotation u an respec ese rotation holes 21u and 22u
are engaged in a freely 5 rotatable state with a pair of rotation shafts
11s, which isThecaesgeetivedeuofatBe difSehset ehagtepsr 2ioantiOk20f vHigh
cartridge body 10 and opposite to the head opening 11h. Thus,

are opposed to the signal recording side 100A of the disc, are

covered with protective layers 21p and 22p for the purpose of

preventing the disc 100 from getting scratched or any dust

10 from entering the signal recording side 100A thereof.

The protective layers 21p and 22p may be appropriately
selected from the group consisting of an anti-scratching
nonwoven fabric, a dustproof nonwoven fabric, an anti-
scratching coating layer and a dustproof coating layer. In

15 this embodiment, sheets of a dustproof nonwoven fabric are
adhered or ultrasonic welded as the protective layers 21p and
22p.

Shutter springs 31 and 32 are provided outside of the

disc storage portion 104 for the shutters 21 and 22,

20 respectively. These springs 31 and 32 apply an elastic force
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the shutters 21 and 22 rotate on the rotation shafts 11s in such a manner
as to expose or cover the chucking and head 10 openings 1la and il h. The
shutters 21 and 22 are also made of a synthetic resin. A ring-shaped
portion 2la and a pin-shaped portion 220 are provi ded near the rotation

hol es 21u and 22u of the shutters 21 and 22, respectively. The ring-shaped
portion 15 210 and the pin-shaped portion 220 have nutual |y engagi ng shapes
and toget her make up an interl.ocki ng mechani sm 200 for opening and cl osi ng
the shut £&r $he1shHEtess\Ail| aninfer fFc UGS PhOmRctAoBads dtoh&losedhe

i nterl ocking mechani sm 20c may al so be any other interlocking nmechani sm
such as chani 20, C S I td .V

U faces F T ReoShit s 51 ooRt ST oy St F o he oy e
recordi ng side 100A of the disc, are covered with protective |ayers 21p and
22p for applpedpfsemoénypretieat i tigpé hef débastdd nemramgetttd ndhes amittdead; or
any dust 5 fromentering the signal recording side 100A thereof. The
protective layers 21p and 22p nay be appropriately selected fromthe group
consi sti R4 8RdaR2ahk| thet tLesing bR abric, a dustproof nonwoven
fabric, an anti scratching coating |layer and a dustproof coating |layer. In

't rafoni ¢ veldedrayi 8 Br5t 247 VEE B80e "MEETL e AR A ©f

protrusion portion 21k is provided for the shutter 21, while a | ocking

engagi nghpaatihgn pditionsi @irald> 2Mgage2anidrd t#zb | aekibddhpréidsiSben Hhy ti on
21k, is provided for the shutter 22. The | ocking protrusion portion 21k and

| ocki ng engaging gortion 22k together make up a | ocking
shutters 21 and 22. Each of these disc holding portions 2la,

21b, 22a and 22b has a downwardly tapered slope at the end of

the shutter 21 or 22 to grip the outer edge of the disc 100

10 while the shutters 21 and 22 are closed. The structure and

operation of the disc holding portions 2la, 21b, 22a and 22b
will be described in further detail later.

As shown in FIG. 23, the upper surface of the cartridge

body 10 (or the cartridge upper shell 12) has a label plane

15 10f, on which the contents that have been written on the disc

100 being stored can be noted down, and embossed arrow marks

(or concave portions) 10a that indicate the direction (the

arrow 1lA) in which this disc cartridge 308 should be inserted

into a disc drive. In addition, two concave portions 10c are

20 further provided on two of the side surfaces of the cartridge
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mechani sm 20k for | ocking and unl ocking the shutters 21 and 22 to/from each
other. By using this structure, the shutters 21 20 and 22 can be | ocked and
unl ocked, thus preventing the 142 operator from opening the shutters
accidentally. In addition, the signal recording side 100A of the disc 100
can be protected fromdust, finger marks or scratches. The | ocking
protrusion portion 21k and the | ocking engaging portion 22k 5 formi ntegral
parts of the shut%grs 21 and 22 resgectivel Furthernore, the shutters 21

and 22 arRPHF ob? adhadi AFeh REFRLL Sk h tan b ,iF%%E)’éHi%I ¢yl eh nehe

shutters 21 and 22 are closed, these notches 21h and 22h contact with each

oL b SRR ekito M Ll gt et Lofivd ot dfs oy

hol e 20h 1's st under the center sc | he
di aneter of the hole 20h is approximately equal to that of the center hole
100h of thee ubest a0@itherspoillaint notiches, oevepsiitibhisgdirecesass rwnge |
313 is left with the upside up, no dust will be deposited on 15 the
shutters 21 and 22. Also, even if _the disc cartrjdge 311 is |left upside
down, no hetAiFF cartipdestl yigepaafeddingor e @i%neﬂrlf"@cd?ﬂiwge%i Hae 100A
of the disc 100, either. As described for the eighth enbodi nent, the

shutteys incl 155G, .hql di rtions 2la, 21b, 22a, and 22b 20
for hﬁ dic’ﬁ%r%}cehg?gcq%ogq?ﬁgpegﬁ %hiqhggggg'shutters are closed. 143 The
di sc hol ding portions 2l1la, 21b, 22a and 22b have been nol ded integrally

with the shuttEre. 25 al 2% &atspect Dvdeviks PP Beshksdoigl 4 hetLté owptndes ence
of the disc. Each of these disc holding portions 2la, 21b, 22a and 22b has

a downwardl y
the shutters 21 and 22 cover the chucking and head openings

llc and 1lh with the cartridge upper shell 12 and the disc 100

removed. In FIG. 25, the disc holding portions 2l1la, 21b, 22a

10 and 22b of the shutters 21 and 22 are located at such

positions as to grip the outer edge of the disc 100 (not
shown).

FIG. 26 is a perspective view illustrating a state where

the shutters 21 and 22 expose the chucking and head openings

15 11c¢ and 11h with the cartridge upper shell 12 and the disc 100

removed. As a result of the rotation of the shutters 21 and

22 on their rotation holes 21u and 22u, respectively, the

chucking and head openings 1llc¢ and 11h are now exposed. Also,

as the shutters 21 and 22 have rotated, the disc holding

20 portions 2la, 21b, 22a and 22b have also rotated on the
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5 tapered slope to contact with the disc 100. By providing these slopes,
the disc 100 can be held firmy and pressed agai nst the shutters 21 and 22
while the shutters 21 and 22 are closed. In this enbodinent, only the disc
hol di ng portion 21b is not secured to the shutter 21 but is connected
thereto via an 10 el astic portion 21d and is freely rotatable in the radial
direction of the disc 100 (i.e., toward the center of the disc).

Accordin%§ the dISC holdln 8ort|ons 21a, 21b, 22a and 22b can firmy
hold a dFSFafde afPBus dFSREPERENBLY ¢ hitbRneisss Rptding

all owi ng the dISC 100 to ane 15 inconstantly. A shutter opening/closing

porti on 2rdiGhsisfid 0 99BN 3 ChAS® Aok AP iy 22oherd ALATELER

i ntegral "part o e shuttér so as to be opposed t e rotation hol e
22u, i.e., near the disc holding portion 22a. Wen the shutters 21 and 20
22 are atchaelre@édge bliethar 8isdgerodoiyotiOshdiae) shutter 144  openi ng/ cl osi ng
portion 22t is |ocated under the bridge portion 1lb and inside the head
opening 11h. In opening or closing the shutters 21 and 22, the

openi ng/ cl osi i Go%i dF Z2PGS iy e vGrRy t%ﬂel"fﬁtila’d'el%ﬁ ishate whewg de

the head 5 openlng 11lh. In this arrangenent, there is no need to separately

provi ge rﬂcﬁ rf if""‘aﬁgg%e 0631% 0 thePEL Bﬂi%oghﬁg HiAld 'ciog%r&:lt;[

nove thereln cartr eb since ere s no
need to provide an extra gap for the cartridge body 10, no dust will enter
the 10 cang iage hadywilth e cebsar Lby. rEmbirBar none, shivems it tFIG. 27,
openi ng/ cl osi ng portion 22t can be di sposed inside the opening area of the
cartridge body 10, thus providing a cartridge of a good design. As shown in

FIG 66, thee theldipg Rpeatipngr @19t 21b, 22a and 22b protrude into

the disc storage portion 104 to hold the disc 100 (not shown)

thereon. On the other hand, FIG. 28 is a perspective view
10 illustrating a state where the shutters 21 and 22 expose the

chucking and head openings 1ll¢ and 1l1h with the disc 100

removed. As shown in FIG. 28, while the shutters 21 and 22

are opened, the disc holding portions 2la, 21b, 22a and 22b

are stored outside of the disc storage portion 104 of the
15 cartridge body.

Next, the structure and the operation of the shutters 21
and 22 will be described in further detail with reference to
FIGS. 29, 30 and 31. FIG. 29 is a cross-sectional view as
viewed along a plane that passes the center of the disc 100.

20 As shown in FIG. 29, the second inner surface 121 of the disc
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15 entirely in contact with each other along a line but have a plurality of
contact surfaces that are not aligned with the line. Mre specifically, the
shutters 21 and 22 have a first pair of contact surfaces 21f and 22f over

t he chucki ng opening 11c and a second pair of contact surfaces 21g and 22g
over the 20 head opening |l h, respectively. In this enbodi nent, the 145
contact surfaces 21f and 22f contact with each other al ong the

center-of -synmetry line of the disc cartridge 313. On the other hand, the

cont act sUiorages PPy igRd 199y aforither tcat i dgec fPasithek0 sl drigreviderd whih

defines a predeternlned angle (e.g. , 5 approxrnately 15 to 16 degrees)
with the cent 10svgn’rsretr i n% ¥\herh;ttr}ee huett%rl andOZ%ngave su
shapes, tthe” shuPter 2°Ca ntegr Ihape Q%e ?rcrﬁ?tya% the

shut ter openi ng/ cl osi ng portron 22t and can have suffrcrently hi gh
rigidity.cidsiput reRibAgs 3% apHe32sAueterovpgedoput side pfsédhe ghsc
storage portion 10d for the shutters 21 and 22, respectively. These springs
31 and 32 apply an elastic force to the shutters 21 and 22 in such a

di recti orraaniggel dyuint k0 sfurtkes 2mcindeg?a Fhwtdian tstorgye nperilomnd 32
are 15 inserted into two spring poles llt provi ded for the cartridge | ower

shel | J1 hi s enbodi ment, taorsion sprrn S a ed a hut t er
sprin éfsan 0% SIQRingy s ofp‘t’ﬁfelcsrhrrﬂ ?Frutml’%f

springs 31 and 32 to reduce the cost . Exanples of other elastrc menber s

that my Qpned aputhdiforIUtd€r 1885+ Nghel BALRISSVTRNES F1GN SR | 31596,
| eaf springs 146 and elastic resin springs. Shown in FIG 65, the disc

cartridge 313 includes a
of the shutters 21 and 22, which are butted against each other

over the head and chucking openings 1llh and 1l1lc while the
shutters are closed, overlap with each other in the thickness
10 direction of the disc 100 as shown in FIG. 29.

On the other hand, as shown in FIG. 30, each of the disc
holding portions 21a, 21b, 22a and 22b includes a slope 2l1la’,
21b’', 22a" or 22b’', which overhangs a portion of the
projection area of the disc and overlaps with the outer edge

15 of the disc 100. That is to say, the slope 21la’ has a
downwardly tapered shape and leans toward the disc 100. While
the chucking and head openings 1llc and 1llh are covered with
the shutters 21 and 22, the slope 2la’ is allowed to contact
with the outer edge 100c of the disc 100, thereby gripping the

20 disc 100 thereon and pressing the disc 100 in the thickness
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wite protect nenber 40, which is inserted into a groove portion 11lv of the
cartridge |l ower shell 11 so as to slide S along the groove portion 1lv. By
sliding the wite protect nmenber 40, the convex portion 40t thereof is

di spl aced. Thus, in accordance with the position of the convex portion 40t,
a sensor switch provided for a disc drive is turned ONor OFF. In this
manner, witing on the disc 100 may be either 10 prohibited or all owed.

This disc cartridge 313 is made up of the cartridge body 10 consisting of

t he cart Gid§EHioRerl®He updar tinks | mappespd thie sigppbr neePrdiag23side
shutters 21 and 22 shutter sprlngs 31 and 32, and wite protect menber 40.

$ W I | S, d d h
the two PAOA ign beRape” TEEoCPTpHE"Gap rFhghe i S e dts Atk (e AR

with two concave portions 12h of the cartridge upper shell 12. In th|s

manner, e vy PHiiteAlds dnlé £ANak@Vens h@ikcr 18bditlsy HW Qs deiJdu!s,
even when 20 the shutters 21 and 22 are open, reduced torsion is created
147 around the respective centers of rotation of the shutters by the

el asti c fomxtoe &hel icartniglge hbodhutt®sr dpri agsh3la asdal2., Athe rskgrndl the
shutters can be opened to the intended angle. The upper surface of the

cartrldge b cartr.idg p shel I, has a |.ab ne
'O, on Re Sdeedboh i ' Fis SEREhEle P TBeino o siow oo B ed
can be noted domn, and an enbossed arrow mark (or concave portion) 10a that

!ndicate%ﬂé“%ﬂﬂéﬁgﬂifyl&ﬁ@ezﬁﬁrowfhﬁk'fhdmﬁﬁbttﬁiildb%cdéﬁaéﬂﬁgﬁfJn'5
inserted into a disc driv 10" The cartridge body 10 further includes two
pairs of concave portions | oo and 10e on two side surfaces thereof that are

paral | el the tshignedszetondiogreide ob0UWA\. These concave

Also, if the exposed side of the disc 100 is rotated
manually or if the shutters 21 and 22 are opened or closed
10 intentionally, then dust, finger marks or any other dirt that
has adhered onto the signal recording side 100A of the disc

100 may be wiped away.
Furthermore, as shown in FIG. 31, the shutter 21 includes
a shutter opening/closing portion 21t, an elastic portion 21v
15 and a locking protrusion portion 21k. These portions 21t, 21v
and 21k form integral parts of the shutter 21. Specifically,
the shutter opening/closing portion 21t is for use to open and
close the shutters externally. The locking protrusion portion
21k is connected to the shutter 21 by way of the elastic

20 portion 21v. While the shutter 21 covers the chucking and
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portions 100 and 10e may be used as either pull-in notches or positioning
recesses when the disc cartridge 1 is loaded into 15 a disk drive or when
the disc cartridge 1 is stored in a changer. The cartridge body further
includes a slit portion 10b on one of its side surfaces. The slit portion

| G may be used as a recess to identify the upside and downsi de of the disc
cartridge 1 when this disc cartridge 1 is inserted into 20 the disc drive.
148 Hereinafter, it will be described with reference to FIGS. 66, 67, 68
and 69 hbgadhppedingschierandelh 3 Hperkadsing pao e ignd T tiijon Akt e a
state where the shutters are closed and a state where the shutters are

opened, respective |IIustrates t he .det s of hut.t.er
| ocki ng E8r$’?loﬁh ,@nd ?—‘fﬁ%%‘é F?Fﬁ%t 1t“19e ?&lgl d: %ﬁor{l hghﬁl & aﬁ&lltﬁ ng
portion of the shutter. First, a storage state of the disc cartridge 3l 3,

i.e., a pbateoRf zwe ehgagegr{vitﬂga 343kihgt nbae M0k BeeRNLORIRA iR 10 a

disc drive yet, wll be described. In that state, the shutters 21 and 22
are cl osed as shomm in FIG 66. Also, as showmn in FIG 69, the sl oped
portion Bagdy ap,t lhediedy Ipotediemd imgr tihen SRsttdr (22 fhomnt eot3d2iogntaact s
with the outer edge of the disc 100, thereby holding the disc 100 thereon

d1 t di 00 t he t K d t 100t . th
mannes,  ERELEPORAA PUPBPRFRGISFRR SOBRLFE B obghEnbnCaAFAREeC ROy ¢

the sheet 22p of the shutter 22 and the disc 100 is held and fixed onto the

cartri dggsbgeywaOinTReGOt BE! dydenN@hdl BAuRREE! Qms lgla,uéhb 3l thed SO
have their 20 own sloped portions 21a', 21b'" and 22b', respectively. Thus,

149
shutter 22, which is interlocked with the shutter 21 wvia the

interlocking mechanism 20c¢, is also fixed.
Accordingly, only by getting the locking protrusion
10 portion 21k pressed externally by a protrusion, for example,
in the direction indicated by the arrow 20A and disengaged
from the locking hole 10k while pressing the opening/closing
portion 21t in the direction indicated by the arrow 20B at the
same time, the shutters 21 and 22 can be rotated to expose the
15 chucking and head openings 1llc and 1lh and the disc 100 can be
released from the disc holding portions 2la, 21b, 22a and 22b.
Thus, it is possible to prevent the operator from removing the
disc accidentally.
Next, the structure and operation of the stopper members

20 23 will be described in further detail with reference to FIGS.
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just like the sloped portion 22a', these sloped portions 21a', 21b' and
22b' also hold and fix the disc 100 onto the cartridge body 10. In this
state, the signal recording side 100A of the 5 disc 100 is in close contact
with the sheets 21p and 22p. Thus, no dust will be deposited on the signal
recording side 100A. Also, if the exposed side of the disc 100 is rotated
manual ly or if the shutters 21 and 22 are opened or closed intentionally,
then dust, finger marks or any other dirt that 10 has adhered onto the

si gnal r@dor@#ithg38i d&'IDOA3SS dtshead RAFSPEC LY DeleW pddlugtayatingt Héreor e,
since the shutters 21 and 22 are | ocked by the Iocklng mechani sm 20k, the

oper oo sEBNIbIPHohr “MbbRES 251 4B 22 GRS kB Yt e

mar ks or scratches. Furthernore, the hole 20h, which is defined by t he

not ches 23Ba,anfB2in@r egicdask f Ghet Raoppeirt Qlignbdlr apg A2k rasqcdtily 1S
provided in the regions of the shutters 21 20 and 22 that are |ocated under
the center hole 100h of the 150 disc 100. In such a structure, even if

t he cartﬁmagseglyﬁﬁbIQﬁnanRBPOﬁﬁyopasézﬂhrd@y1Qnﬂab%ﬂt@rONdﬂ@dldﬁh?but
wi || not be deposited on the shutters 21 and 22. Also, while the shutters
21 an are cl.o

and 25g, 93 CaF tERBORN JPPEFS DELind 23 Senyitie, dhes BOFCRY Wirh HRHED her

over the head and chucki ng openings Il h and ila, each overlap with each

ot her ingasheshdiekgsF1d.r eghi on ehuthe t@liescst &S mBAveri ¥l &&n He and
71. Accordingly, even if the shutters 21 and

removed from the cartridge upper shell 12,
Next, a mechanism for preventing the erroneous insertion
of the disc cartridge 308 into a disc drive will be described
10 in further detail with reference to FIG. 33. FIG. 33 is a
front view of the disc cartridge 308 shown in FIG. 23 as
viewed in the direction in which the disc cartridge 308 is
inserted into a disk drive (i.e., arrow 1B). As shown in FIG.
33, the cartridge body 10 includes a concave portion 10g on
15 one side surface thereof and is asymmetric in the direction 1A
in which the disc cartridge 308 is inserted into the disc
drive (see FIG. 23). The concave portion 10g is not located at
the center of thickness.
According to such a structure, only when a convex

20 portion, provided for the disc drive, is fitted with this
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10 have been cl osed i nconpl etely because a disc |00 having a non regul ar
di anet er has been nounted or because the shutters 21 and 22 have not been
| ocked conpletely, no gap will be created between the contact surfaces of
the shutters 21 and 22. Thus, even in such a situation, the disc 100 can
al so be protected 1S fromdust, finger marks or scratches. Al so, as shown
in FIG 70, the shutters 21 and 22 are in contact with each ot her around

the head opening lih so that the contact surface 2%9 of the shutter 22 is
| ocat ed &PECAVRe RGHIRH Q8 f ablee 294s6f FHETINge 308 1Caln beheinfaFdiethand,
as 20 shown in FIG 71, the shutters 21 and 22 are in contact with 1S1

each oth r d i j i t t .caQn t e 21f
of the sﬁ'&tt'?er 1(%12% %d%% C%% aggesﬁri gcleagigfg (t)d%%t k@%{ﬁt er

22. In this manner, the angle defined by one of multiple contact surfaces
of the shwirinallgl 5 or 22 nmay be different fromthe angl e defined by

anot her one of the contact surfaces of the shutter 21 or 22. In such a
structure, the two shutters 21 and 22 can be tightly engaged with each
other in the thetrAeLiheird@s .ot BNt hE @ngc. trhifs)toeinfertt khesdtscer 21
nor the shutter 22 will be raised 10 unintentionally. In addition, while

t he shutt an 2 .are closed. the contact.surfaces.of th hutters 21
and 2 cac%%géég?ngroéasl@ % iq;é]ledi(f]ygfc Iﬁr%%?sug%‘(ﬁ) iﬁ%ﬁ’t", b?h@"s‘“‘%&?‘?érs%l and
22 have the contact surfaces 21g, 22g, 21f and 22g shown in FIGS. 70 and 15

71. Howewel ,sHdecainit eigserdt aHe 22aftyidlge0 v/ eikEdt 66é FUcbaRSvA.
different locations or may contact with each other in a different manner

fromthose shown in FIGS. 70 and 71. For exanple, the contact surfaces 21g
and 22g $hden s FbeSauge aftie71conyee Porfttion t ofa Itheat iddscar simive he
head openi ng
interferes with the opposite side surface with no concave
portion 10g. Also, even if one tries to insert the disc
10 cartridge 308 into the disc drive upside down and in the wrong
way by mistake, he or she cannot insert the cartridge 308 into
the disc drive, either. This is because the convex portion of
the disc drive also interferes with the non-recessed portion
of the side surface with the concave portion 10g. Thus, the
15 erroneous insertion can be prevented.
The disc cartridge 308 of this embodiment may be
modified in various manners.
For example, the thickness of the cartridge body 10 may

be further reduced to such an extent that the stopper members

20 23 will not protrude from the upper surface 12f of the
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20 11h and contact with each other. Alternatively, the contact 152
surfaces 21f and 22f shown in FIGS. 70 and 71 may be shifted to a | ocation
around the chucking opening ilc and contact with each other. Then, the
shutters 21 and 22 can exhibit even higher rigidity when closed, and the
gap between the contact 5 surfaces can be further reduced, thus preventing
any dust fromentering the inside of the cartridge. Al so, while the
shutters 21 and 22 are cl osed, convex portions 21j and 22j, provided for

t he shut COFETifdagn@pPPerasheldwila (MG FES, 3t whidentthet shutitemso Shutter
stopper 10 portions 12f provided for the cartridge upper shell 12 as shown
in FTG . i he u r a 2 i ra i,on regul at ed
and canno dmé\%oirﬁgo% Seelér' Io(?:llgeéﬁ%oéfzﬁ%gng.gn g’% \riglgulttt%,e tsrt%iglttéﬁﬁalﬁst will
not nove inconstantly. In addition, it is possible to prevent the 15

oper at or ahgondr adki penkad,siHd estoppéeninembalrsy .2 FuhbPebedrotfidee t he
shutters 21 and 22 have their rotation regulated, the shutter
openi ng/ cl osing portion 22t is not displaced. Accordingly, when this disc
cartri dg&ramg the [upaead sugfece di2€c ofr ithe) aartryilge: ayppepe sihed/lcl1@siing
portion 20 22t can be engaged with the shutter opening/closing nmechani sm
153 of ,the di.sc drive just as_intenpde Next, jt will be describ how
this & sEngarPrigyang: Behist Josntr FEESTIY gt Hhe VaPosEsng, i a0 %G 66,
when the disc cartridge 313 is inserted into the disc drive in the 5
directi ogreAgoing €ar bkl §96n8QST th@NaNEk Ph&BAPhg t hertiGies Wia/ arfndage, W t h
the positioning pin engaging holes 11w of the d?sc cartridge 313, thereby

determ ning the horizontal and verti cal
for example, may push the convex portions 23a of the stopper

members 23 upward while passing under the stopper members 23.

Then, the stopper members 23 are protruded from the upper

10 surface 12f of the cartridge upper shell 12. According to

such a structure, a sufficiently broad space can be allowed

the disc 100 to rotate inside the disc storage portion 104 and

yet the disc cartridge can have its thickness further reduced.

Also, the stopper members 23 may form integral parts of

15 the cartridge body 10. In that case, the stopper members 23
may be able to be folded and unfolded.

Furthermore, the shutter springs 31 and 32 may apply an

elastic force in such a direction as to open the shutters 21

and 21. If the shutters can operate almost completely

20 synchronously by way of the interlocking mechanism, just one
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positions of the disc cartridge 313 inside the disc drive. Then, a shutter
openi ng/ cl osi ng nenber of the shutter 10 openi ng/cl osi ng nmechani sm provi ded
inside the disc drive engages with the shutter opening/closing portion 22t
shown in FIG 68. At the sane tine, an unlocking nenber of the shutter
openi ng/ cl osi ng mechani sm presses a | ocking press portion 21t, which is
connected to the shutter 21 by way of a locking 15 elastic portion 2le, in
the direction 20A. As a result, the [ockin protru5| ortion 21k of the

| ocki ng Pfc kRS SPUBERT] §PH?-§€ﬁg%tbe%I“‘Fr%?n“E %cﬂa%‘@ld&tgagl ng portion 22k

t hereof ) thereby unl ocking the shutters 21 and 22 from each other. In such
a state, the () P t shyt t;

openi ng/ cl osi ?g%pog%FgﬁﬁgZ elrbgll pgg??%?tg%%%t Q%%ﬁlg Qﬁe 1§£‘tneegral
Consequently, the shutter 21 rotates on the rotation shaft 11s while

over com maritheof! &did cshotterap. ed AYoarndteiwdly | ela spockiingl asreahown i n
FIG 67. Synchronously, the other shutter 22, which is interlocked with the
shutter 21 5 via the interlockin nechanlsntZOO al so rotates while

over coni Aglelidigast i dorkipg é’ﬁﬁl%Fé‘ﬁlf’Porﬁct%oéhtﬂlt%r as Sng*3 Rortion
Accordingly, when the shutter 21 has been opened, the shutter 22 wi |l have
al so en {oORspe oi it q ekl t n 10
21k atr%g %ﬁ: IEEI %c%n£%8r3?5§%o%o%ﬁdﬁﬁ%a\% lr%ehr(%%’;verIQC(Litr]t 5 gldrzal
shapes and returned to their honme positions along with the |0Ckl ng el astic
portion e ahufadtie lpprdiog,elaad iah EFddddatiie daisavy porfteisom may not
deformed plastically. In this manner, the signal recording side 100A 15 of
the disc 100 is exposed through the chucklng and head openings 1l1o and 11h.
Al so, théediRECYVIRRA WAPEN thes Huektefel 8obyherte 'EFF%CCHBVG?‘n@-“%or??%VGZla,
21b, 22a and 22b, is

portions engage with each other. In that case, by pressing
the locking protrusion portion through a locking hole of the
10 cartridge body, these convex and concave portions may be
disengaged from each other so as to allow the shutters to
rotate freely. Optionally, the locking lever, as well as the
shutter springs (i.e., elastic members), may be resin springs

that form integral parts of the cartridge body 10.

15
EMBODIMENT 9
Hereinafter, a disc cartridge 309 according to a ninth
embodiment of the present invention will be described with
reference to the drawings.
20 As shown in FIGS. 34 and 35, the disc cartridge 309
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rel eased therefromas the shutters 21 and 22 rotate. As a result, the disc
100 is now freely rotatable inside the disc 20 storage portion 10d. 155
Subsequently, the spindle notor and the turntable of the disc drive enter
t he chucki ng opening 11c and the head thereof enters the head opening 11h.
Consequently, the disc drive is now ready to performa wite or read
operation on 5 the disc 100. As described above, only by getting the

| ocki ng protrusion portion 21k pressed externally by a protrusion, for

exanpl e, PFlResdRr SALTEH I96A lawe i Shdbhgbl: f RoRAERE LOGEK YRP eEh it g
portion 22k while pressing the shutter 10 opening/closing portion 22t in

t he diregti on.4ndi cat he ro 0B t S ti the shutters 21
and 22 c?r?'b%#%‘%’:dﬁgggéf%os‘te hewgﬁdckﬁ% gﬁg’ ﬂie%dd' oggﬁi nagsp%?g aoﬁf{j l'1h
and the disc 100 can be released fromthe disc holding portions 2l1la, 21b,
22a and 2puttEies 51i anids 5R0ssi bl e to 15 prevent the operator from opening
the shutters or renoving the disc accidentally. As a result, the disc 100
can be protected fromdust, finger marks or scratches. Hereinafter, it wll
be described RSw Shewdi stncHiGi d@P 31Fhies EpEErddger ohPVeE oshelHridde.
When an ejecting 20 nechanismof the disc drive starts to operate, the

shutt gr eni ng/c i_ng._ nenber, i ch. has, been _en ed with e
shuttgr é%%%?ﬁ% c oggﬁﬁ&%%gt% i ) 4$€éﬁg%g%sh??sePpeﬁ?gﬁl#ﬁ%'shb?F%r
openi ng/ cl osing portion 22t. As a result, the shutters 21 and 22 cannot be

kept opegd@icRAnGDcpenlipgt 41 t £sSprayidele tUd1Esw 21 chiidkdag memddch an
el astic force is
(e.g., a spindle motor for rotating the disc 100) to enter the
disc cartridge 309 externally. The head opening 41h is
provided to allow a head, which reads and/or writes a signal
10 from/on the signal recording side 100A of the disc 100, to
enter the disc cartridge 309 and access the signal recording
side 100A. The cartridge lower shell 41 faces the signal
recording side 100A of the disc 100. Also, the head opening
41h reaches one side surface of the cartridge lower shell 41.
15 The cartridge upper shell 42 includes a circular disc
window 42w, through which the disc 100 can be introduced and
removed into/from the disc cartridge 309 and which expands
over the entire projection area of the disc 100 to expose the

upper surface of the disc. The cartridge upper and lower

20 shells 42 and 41 are adhered or welded together at their
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being applied fromthe shutter springs 31 and 32 in such a direction as to
close the shutters 21 and 22, start to rotate in the closing direction.
Consequently, the shutters 21 and 22 cl ose up the head and chucki ng
openings 11h and 1l1o. In 10 this case, the shutters 21 and 22 are | ocked to
each other by the | ocking nmechanism20k. In the neantine, the disc 100 gets
hel d by the disc holding portions 2la, 21b, 22a and 22b again to recover
its original state. In such a state, the disc cartridge 313 is ejected from
t he di sc o¥ytieyre perd-pheryhe thiesebyaformige ngﬁrﬁﬁédapsgoédhﬂ&et portion 23a
of the stopper nenbers 23 provided for the cartridge body 10 and the disc

contact portiqgn ' of, the cartridge r shell, 12 are located at e
sanme verti cal %I eéé?casﬂs%roav%e i ROEHE?HGMI §8r t%%ojfjorbg oftlht eaéf’gpe]d}oh
portions 2la', 21b', Z2a' and 22b' 20 of the disc holding portions 21a,

21b, 22atmpgteddb 0f tdwrithsd byhUht efbrad aiithed? isurFagber4ina | eFelcddan
the bottom of the disc contact portions 23a and 12s' in the direction 100u
in which the disc 100 is noved upward. Accordingly, although the disc
cartri dgeaztzidag bowasesgheiihtl ardta csecgndrinmpey durfatevit2fe mfhdibeg on
the type of the disk drive, the shutters 21 and 22 still can hold the disc

100 firm her.eon. For ex e, particular]y when the disc 100,is used
upsi d@ d%ﬁ&rﬁﬁgedi@?qroosﬁgﬂ‘ i*2no :Tglﬁgﬁl%?ﬁjc%gaeﬁorﬁ L8y fhut He di sc
contact portions 23a and 12s' and still can maintain its 10 horizontal

posi ti onopfRdeWnadd t fife SBYGHENS rdboidng? M CLEBR] I EMEhadset algd, the

disc 100 contacts with the slopes 21a', 21b', 22a' and 22b' this tine.
Then, the disc 100 will slide along the slopes snoothly to be held firmy
by the dwbdleol thrg pertndnsignar 2durfadem ARE 2Z2ms 15 Assulssimnitied labove,
in the disc cartridge of this
cylindrical shape and defines the disc window 42w inside.
That is to say, the first inner surface 4l1lu becomes the bottom
10 of the disc storage portion 40d.

In the disc storage portion 404, a gap, which is wide
enough to allow the disc 100 to rotate freely, is provided
between the second inner surface 421 and the disc 100. Also,
the top of the disc storage portion 40d is the disc window 42w

15 so that the disc 100 stored in the disc storage portion 404
has one side thereof exposed inside the disc window 42w.

The stopper members 42a, 42b, 42c¢c and 42d form integral
parts of the cartridge upper shell 42 so as to partially

protrude into the Adisc window 42w. Fach of these stopper

20 members 42a, 42b, 42c¢ and 424 is separated from the cartridge
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enbodi ment) the cartridge body thereof has a disc wi ndow and covers only
one side of the disc. Also, a shutter opening/closing portion is provided

i nside a head opening of the cartridge body, and therefore, there is no
need to provide 20 any unnecessary gap for the cartridge body. As a result,
no 158 dust will enter the inside of the cartridge body. In addition, the
two shutters are nade to contact with each other along the centerline of

t he di sc over the_chucking opening and along a |ine, which defines a
predet er RPREH £hELE #2i¥iR theSedht er ITheSoSEaRPay SRembRRes #Ra. hd2Wp -
openi ng. Accordingly, these shutters can have an integrated structure from

the viciphty_ ofst S t peni in orst. i |1f551 exhi bi t.
suffici eﬁ?f’y a%dgh‘rﬂracl1 glgglét g%eguﬁ{%ggén%‘%ée},ﬂ s?lrllgedﬁﬁg t'wo sﬁﬁ?‘?e)ragogké'rﬁgoc ked
or 10 unl ocked to/from each other, the operator cannot open or close the

shutt er sqawaii desiakhy. dIBuswihbewduaw.camhBespoppeet ndmbeed doat,, 4bip)ger
mar ks or scratches. Moyreover, at |east one of multiple disc holding

portions is not secured to the shutter but is just connected thereto 15 via
an el ast fgcpardi d@d LA PrRaveRt Cherdrenping Perigsivlad yr efifeoitivmelar
spring, the disc holding portion can be deforned elastically in the disc

radi ak dj tLpn. on Ve I (S f .a.non-reaul ar_.di anet er
has bgeen{v{lrig)ﬁnt:fegg, dgl%){:: hégé{d%— Jécg)(‘:’acalns afeso éealf%g go :are yl nVFIIOt ﬁo&tlg‘"a fagvj\‘nvr?g 20
it to nove inconstantly. 159 EMBODI MENT 14 Hereinafter, a disc cartridge

314 accoaflintided.a2 Optionally, these stopper members 42a, 42b, 42c
and 424 may be integrated with the cartridge upper shell 42
by way of elastic members.

The shutters 51 and 52 are disposed between the signal

10 recording side 100A of the disc 100 and the inner surface 41lu

of the disc storage portion 40d. The shutters 51 and 52

include rotation holes 51lu and 52u, respectively. These

rotation holes 51u and 52u are engaged in a freely rotatable

state with a pair of rotation shafts 41ls, which is located

15 outside of the disc storage portion 404 of the cartridge body

40 and opposite to the head opening 41lh. Thus, the shutters

51 and 52 rotate on the rotation shafts 41s in such a manner

as to expose or cover the chucking and head openings 4lc and
41h.

20 A cam 51c and a follower b52¢ are provided near the
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fourteenth enbodi nent of the present invention will be described with
reference to FIGS. 72 through 81. In the disc 5 cartridge 314 of this
enbodi ment, the sanme nenber as the counterpart of the disc cartridge 313 of
the thirteenth enbodinent is identified by the same reference nuneral. The
disc cartridge 314 is different fromthe disc cartridge 313 of the
thirteenth enbodinent in the respective 10 shapes of the inner upper

surface 12u of the cartridqg upggr shell 12 (see FIG 79), the diisc_hol di ng
ee

porti ons ZARtLON, beles, FldopapdeeSERGOL 750G S LeEF afd t ARAst Bpper
menbers 53 (see FIGS. 72, 77 and 78). In addition, the disc cartridge 314

Thus,  the TOT o e Hescr pri-ah re rhst o ECRERrer 338 7 A ¥t e

on these differences. In the disc cartridge 313 of the thirteenth

enbodi nerdngdding esgieapese aads dfoddithedt scmdliod di ng pant | ast&dbockihg 22a
and 22b thereof are located at substantially the same 20 vertical |evels
al ong the outer periphery of the disc 100. 160 In contrast, in the disc
cartri dgdnehanism rﬁ& eh®BdPRERLNIp AL Fdiogdsdartdrer gthutdegis tHe apdc52
hol di ng portions 21b, 22a and 22b as shown in FIGS. 73 and 79. Mire

specif§cx@ﬂi@ g%&gfg%gkqﬁgdkﬁ%mh%éghngﬁgﬁrhkﬂgé 21b, 22a and 22b includes:

a 5 first portion 2a or as a protrusion thereon and has
a first height hl; and a second portion 221b, 222a or 222b that has a

second hei ght 1hd rfd¥padtiate duefduddlidh o tdrit tdhis BINsdrd S52f whseksond
portion 22l1la that has the second height h2. 10 The first height hi is
greater than the second height h2 and is approximately equal to the height
of the dike mARASed Jor ithensigral regordingdafdde2b08h efetlye s@igart2Fege
313 of

covered with protective layers 51p and 52p for the purpose of
preventing the disc 100 from getting scratched or any dust
10 from reaching the signal recording side 100A thereof.

The protective layers 51p and 52p may be appropriately
selected from the group consisting of an anti-scratching
nonwoven fabric, a dustproof nonwoven fabric, an anti-
scratching coating layer and a dustproof coating layer. In

15 this embodiment, sheets of a dustproof nonwoven fabric are
adhered or ultrasonic welded as the protective layers 51p and
52p.

Shutter springs 61 and 62 are provided outside of the
disc storage portion 404 for the shutters 51 and 52,

20 respectively. These springs 61 and 62 apply an elastic force
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the thirteenth enbodinent. That is to say, the disc holding portions 21a,
21b, 22a and 22b of this enbodi nent are | ower 15 than the disc hol ding
portions 2la, 21b, 22a and 22b of the disc cartridge 313 of the thirteenth
enbodi ment except their first portions 121b, 122a and 122b. Al so, as shown
in FIGS. 74 and 75, a step 223 is fornmed on the upper surface of the first
portion 122a of the disc 20 holding portion 22a. Specifically, the step 223

is provided 161 al ong the outer periphery of the disc sg that a part of
Lhe T 1 Sitop it RUEISA% hht 2 BRodd T 1 HEAHO A0 (HAPS MBSt her
part thereof. A simlar step is also forned on the upper surface of the

first porgy 1 f ecdi SC i : ti Bk on p
surface 5%ﬁ€ﬁ§&%i32€ %%?t?gﬁ 12§%£g¥ﬁ§ﬁgvg?gé %@fﬁ%ﬁb pof§i8%9§3g$ %?’the
shutters 21 and 22 are going to be closed, the first portion 121b, 122a or
122b of tanel dizondwl apply pant edas2ile, RAAxceort@2theoshattersi 5 &hd dizsc 100
earlier than any 10 other portion thereof (i.e., earlier than the second
portion 221b, 222a or 222b thereof). The disc hol ding portions 2la, 21b,
22a and 3% SH5he S dimectdnn: s S PRay e a?fél‘btﬁe‘ﬁegﬂoraf\ﬂ Xed. MsQ 77

illustrates the respective positions of the disc holding 15 portions 21a,

b B2 ANl Acbes| BanSBHLLRES ZinBRE SomBiE Ol P ol 1 B

hand, FI ustrates the respective positions
portions 2la, 21b, 22a and 22b while the shutters 21 and 22 are opened.
FIGS. 79wad & ithbusintairdockdag Itedhariitsn habnaye onespeet ithel ysHuedemr 20
along the Lines B-B and CGC shown in FIG 78. 162
springs 51 and 52 may be provided.
As in the eighth embodiment, the shutters 51 and 52
include disc holding portions 5la, 51b, 52a and 52b at the
10 ends thereof as shown in FIG. 35. Furthermore, as will be
described in detail later, convex portions 51le and 52e are
provided on respective regions of the shutters 51 and 52 so as
to be located under the center hole of the disc 100.
As shown in FIG. 34, the upper surface of the cartridge
15 body 40 (or the cartridge upper shell 42) has embossed arrow
marks (or concave portions) 40a that indicate the direction
(the arrow 1lA) in which the disc cartridge 309 is inserted
into a disc drive. The cartridge body 40 further includes two

concave portions 40c on a pair of its side surfaces that are

20 parallel to the inserting direction 1lA. These concave portions
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As shown in FIGS. 77, 78 and 79, the regions 12x, 12y and 12z on the inner
upper surface 12u of the cartridge upper shell 12, through which the first
portions 121b, 122a and 122b of the disc holding portions 21b, 22a and 22b
pass as the 5 shutters 21 and 22 are opened or closed, are recessed. On the
ot her hand, the regions 12x', 12y' and 12z', through which the second
portions 221b, 222a and 222b thereof pass, are not recessed. Accordingly,
the cartridge upper shell 12 is _thinner in the regions 12x, 12y and 12z
than in #Q8 rBgY oR® 185¢9x'as 18jtheny ABLL-ip g NfEhGshePT r RAHHLOPALE hown
in FIGS. 76 and 79, the top of the first portion 122a is |located at a
verti cal e o R t ae b t t QRPE o JHIH . A t he
top of t g%}é%rssetg g‘gﬁ’} oﬁZggggf Q{aﬁg@&?tsgg %%i %8 gloortl one%%géeﬁt e@gskt he
recessed 15 region 12x on the inner upper surface 12u of the cartridge
upper shaldivé2, oandvHee thReessartrialeon308x iecaituased hént op @hdned.ir st
portion 62a. Since the step 223 is fornmed at the top of the first portion
122a, just a part of the upper surface of the first portion 122a is in
cont act WPLAOPRELYANeUSE) eRpefidar ffarca,. obn thge eamkridamd309hdayecond

portion 222a 163 is not in contact with the inner upper surface 12u of
the cartri PRSL. S .~ JQ onen d clgse te 2 2
snoot %I y,ih?:ﬁ'gldgr &Elte‘l oér.lbq-lcéfl}éegop%%lfcﬁg %:%t act e%t\t}\%gnégl%' t (r%%eogcotqh%%‘é rst 5

portion 122a of the di SC hol ding portion 22a and the inner upper surface
12u of tpertabhri dge uppgr veelbsd® i#&s pref ahedthantéml | fororpddwaintiigoose,
the top of the first portion 122a of the disc holding portion 22a has a

convex arc shaped cross section when taken in the radial direction of the
erroneous (e.g., upside down) insertion when the disc

cartridge 309 is inserted or loaded into a disk drive. The
upper surface of the cartridge body 40 further includes a grip
10 portion 40e that allows the operator to grip this disc
cartridge 309. This grip portion 40e has an antislip embossed
shape.
FIG. 36 is a perspective view illustrating a state where
the shutters 51 and 52 cover the chucking opening 41lc and the
15 head opening 41h with the disc 100 removed. FIG. 37 is a
perspective view illustrating a state where the shutters 51
and 52 expose the chucking opening 41lc and the head opening
41h with the disc 100 removed.
Hereinafter, the structure and the operation of the

20 shutters 51 and 52 will be described in further detail. As
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10 disc 100. This step 223 is provided to conpensate for shortage in
strength, which would be caused by a sharpened top, and to make that top
nol dabl e nore accurately and nore easily. As shown in FIG 80, the top of
the first portion 122b of the disc holding portion 22b is also |ocated at a
vertical 15 level higher than the bottom of the stopper nenber 53. And the
top of the first portion 122b enters the recessed region 12z on the inner
upper surface 12u_of the cartridge upper shell 12 (i.e., the recessed
regi on 138°VRciRvELCEhe3topndf 3Phe ther 8dSFoPPLAng2PRF L10RS RdBgh SAbt-
shown, the top of the 20 first portion 121b of the disc holding portion 21b

is also 484 and Ok eﬂr@&i@ed’%&:{]cﬁle | SMAl e HIRAT SRt 29 SOHEYR Qhchhe

st opper nenber 53, and enters the recessed region 12y on the 1 nner upper
surface 12u of the cartridge upper shell 12. As descri bed above, the

regi ons a2zhap@yasinthdPrdiorg téhes lopenrdra tuppEdrt ss unf aoehl 20U mahnielre agatbr i dge
upper shell 12 are recessed to receive portions of the disc holding
portions. Thus, the overall thickness of the disc cartridge 91 can be
reduced Bye¥rangiephf BFOUREELOR cBESe@Lr ddicoriis®@nd 2toapyex2ap vathyen | f
the cartridge having such a structure is used either vertically or upside

down, < t hg, di | | hygked f ai |, i th
the o opEi portTan ety PN JURE NS ot b ' 3l REBh R

portion 22a as the shutters 21 and 22 are going to be closed. 15

Ther eaf t enpod ettt SC TABtWils| tol igds; SMEws htyopéd ong tbenwbhepes¢ papeired 122a
to contact with the sloped portion 222a' of the second portion 222a of the
di sc holding portion 22a (see FIG 74). At the sane tine, the disc 100 al so

g_ont act saift HepRe st pbhei GHs221H00 of tHsecthe Fame orfPeats ofist he
1 SC
those of the eighth embodiment are also achieved.
Also, the shutter 52 includes an opening/closing portion
10 52t for use to open and close the shutters externally, while
the shutter 51 includes an elastic portion 51v and a locking
protrusion portion 51k as integral parts thereof. The locking
protrusion portion 51k is connected to the shutter 51 by way
of the elastic portion 5lv. Thus, while the chucking and head
15 openings 41lc and 41h are covered with the shutters 51 and 52,
the locking protrusion portion 51k, to which an elastic force
is applied from the elastic portion 51lv, engages with a
locking hole 40k of the cartridge body 40, thereby fixing and

supporting the shutter 51 in a non-rotatable state to the

20 cartridge body 40. When the shutter 51 is fixed, the other
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20 hol ding portion 21a including no protrusion. In this manner, 165 t he
di sc holding portions 2l1a and 22b hold the disc 100 thereon cooperatively.
The two other disc holding portions 21b and 22b al so hold the disc 100

t hereon through simlar operations. Accordingly, although this disc
cartridge has a 5 reduced thickness, the disc cartridge can close the
shutters in any position and can hold the disc thereon just as intended. |If
this disc cartridge had its overall_ thickness just reduced w thout changing

the shap&fudtern@zd ¥oigh dishgipmriented oithi Hoet FRUBFSE BRI oifg & tions
of the first 10 enbodi nent as they are), the regions 12x, 12x', 12y) 12y',

12z and 12z, RE4I B r rf 1 f e cartridge upper shel
12, througflcer Pgﬁ tlgle dclglg%ﬁl:ﬁo d?‘?% p%ﬁ%%ﬁﬂb and 22b pass, should

all be recessed as can be seen fromFIG 78. In that case, the cartridge
upper shell 12ceowrfdnfaye aodbyr ebyicegett tkgessheverockimg hggrotmssigrea and
such a disc cartridg woul d have a decreased strength. In contrast, the disc
cartridge 91 can have its thickness reduced w thout decreasing its overal
st r engt hPREEAGBe Silife BTEFiSGSs epsbernphlyy bl 127 PEPERUS1PRIUEST (eSS are

relatively narrow. 20 In this enbodi nent, protrusions are provided for

t hreecof ;16 t i LR reion def ine e first i ons.
Hovvevgr, l;}n?t r(l)ef hggr%(g{r#)%r? ?r‘gl?ggéqégl ebgf e(‘ih(ge%ertrfgﬁwng;%gn th n({ulr#)e}rgag%oé di sc
hol di ng portions or the shapes of the shutters. The disc cartridge 3|4 of
thi s enbgaonerthe SLadkEimgd Khid edewt whide phesding aid roplgei nd/elds iy
thirteenth enbodi nent in the shape of the stopper nenbers 53. As shown in

FIG 72, the stopper nmenbers 53 have the shape of a notched circular plate.
Speci fi cRPrfionobekiesnspghe direction indicated by the arrow 50B at the

same time as shown in FIG. 36, the shutters 51 and 52 can be

rotated to expose the chucking and head openings 41lc and 41h

10 and the disc 100 can be released from the disc holding

portions 5la, 51b, 52a and 52b. Thus, it is possible to
prevent the operator from removing the disc 100 accidentally.

Also, unlike the eighth embodiment, the locking

protrusion portion 51k and the opening/closing portion 52t

15 are provided for the two different shutters 51 and 52. Such

a structure is particularly effective for a disc cartridge for

a disc of a small diameter. This is because a disc cartridge

for a disc of a small diameter and the shutters thereof should

have relatively small sizes and it is normally difficult to

20 provide the locking protrusion portion and opening/closing
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havi ng substantially the sane shape as the stopper nenbers 53 10 are

provi ded al ong the disc wi ndow 12w of the cartridge upper shell 12 and the
st opper nenbers 53 are engaged in a rotatable state with the notches 54. As
shown in FIG 77, the stopper nenbers 53 are held in such a manner as to
partially protrude into the disc wi ndow 12w of the cartridge upper shell 12
when 15 rotated. Al so, as shown in FIG 78, by rotating the stopper nenbers
53, the stopper nenbers 53 nay al so be held in such a manner_as to be

stored i ROFGLOPNEWr Br iHFI UG peRULHRT | Ofd ot de§igRrotFRfELIsHaF4IR€ -di sc
wi ndow 12w. |If the stopper nenbers 53 are easily disengaged fromthe

not ches 0 LAt onalJls h Si r.f S yafi it t I
menber s ?%%% %gjegngﬂkhe%ngtlc é'tsa %%utg?'gfhggga?tﬁrcflglgg l?%[;:gr h%h%lﬁ%?%nﬁay

have mutual | y engagi ng concave and convex portions, for exanple. In such a

struct ur protirasibhclkpmssionl ahé theppepentndtclostingupdreivm)st antviedyl v
equal to that of the upper part of the 5 cartridge upper shell 12. Thus,
the disc cartridge 314 can have a reduced overall thickness. The disc
cartri dg@agrawogaphwoudgp b8 pddoweds bgtyieeshar shudiiere PRgningialdisigda di sc

receiving portion 60 at the bottom of the inner periphery of the disc

st or age rtiom, 1 he_d] to e portion is .defined the j.nner__| ower
surfage Shgﬁgs?hgngn%%ruéff%@us@%%% 7500 htceilecéir}tsrq gre:L ower SR8l 1 11
as shown in FIGS. 72, 77, 78 and 81. The disc receiving portion 60 has an

upper suthase ©®a) maBh&hisms Pééd |€d B phwriduEewiliiier £ uwdmBeaillited the
cartridge lower 15 shell 11. Wile the shutters 21 and 22 are cl osed and
the disc 100 is held by the disc holding portions , the outer edge and its
sur r oundsRgcpor t tias oMmakingsi difal baedorl nglesiign 16ba oflispe drive as

intended.
The locking protrusion portion 51k forms an integral
10 part of the shutter 51. Alternatively, a locking lever,
including a locking protrusion portion and a convex portion
at the end thereof, may be connected to the cartridge body 40
by way of an elastic portion, and an associated concave
portion may be provided for the shutter so that the convex
15 and concave portions engage with each other. In that case, by
pressing the locking protrusion portion through a locking hole
of the cartridge body, these convex and concave portions may
be disengaged from each other so as to allow the shutters to
rotate freely. Optionally, in that case, the locking lever,

20 as well as the shutter springs (i.e., elastic members), may be
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disc 100 are in contact wth the upper surface 60a of the disc 20 receiving

portion 60. Thus, no dust will be deposited on the 168 signal recording
si de 100A of the disc 100 or accumul ated on the inner |ower surface |i of
the cartridge | ower shell. Alternatively, the disc receiving portion 60 may

have any shape other than that shown in FIG 81. For exanple, as shown 5 in
FIG 82, a disc receiving portion 76 having a tapered shape nmay be forned
so as to contact with the inner |ower surface 11u and the inner side
surface TeFiBf sPXdNgsr tthadgf PRIl PPt cbe, SAmtrddgse R ters
21 and 22 are closed and the disc 100 is held by the disc hol ding portions,
the 10 oyper edge of the signal recording side 100A of the disc |00
contacts with the disc receiving portion 76. EMBODI MENT 15 Hereinafter, a
disc cartridge 315 according to a 15 fifteenth enbodi ment of the present

i nvention w | Nele¢, ddscrwileld bét Hesetrébedc dowo HHeéSScoBBekhpoughotid. s1e t he
disc cartridge 315 of this enbodi nent, the sane nenber as the counterpart

of the disc cartridq§}314 of the fourteenth enbodinent is identified by the
same ref 8r€né@en@ferdie SULTHovh 3N A VHK- t Wel@i sBBc &Pt A& GFOSHS i s
different 169 fromthe disc cartridge 314 in that the disc cartridge 315

I ncl uge:s sfegll‘fi.o}l%&esv#gv% rfffﬁ&@fa?:?x\}\%sghe87 e%'?:%rssgf t QEI%U%SSC? aaga :i1ts
respecti ve réegi ons o he 1 nnér Tower suarface 11 u of e cartrrdge 1 ower
shell il that contact with the shutters 21 and 5 22 and on the | ower

sur f aces sdtroandirdgdv pirtilass g teiswetl alvha?Za pghene taHt preeesofthe
recesses wll be described one by
center of the disc 100. As shown in FIG. 38, while the
shutters 51 and 52 are closed, the convex portions 5le and 52e
protrude into the center hole 100h and the disc 100 is now in
10 plane contact with the shutters 51 and 52.

As shown in FIG. 39, while the shutters 51 and 52 are
going to be opened, the convex portions 5le and 52e slide from
inside the center hole 100h into under the lower surface of
the disc 100, thereby lifting the disc 100 and bringing the

15 disc 100 out of plane contact with the shutters 51 and 52. In
this manner, while the shutters 51 and 52 are going to be
opened or closed, the signal recording side 100A will not get
scratched by the shutters 51 and 52. Also, it is inside the

signal recording area of the signal recording side 100A that

20 the convex portions 5l1le and 52e move along with the shutters
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one. Were the disc cartridge is supposed to hold a 12 cmdi sc, these
recesses nmay have a depth of about 0.1 mmto about 0.3 mm for exanple. 10
As can be seen fromFIGS. 84 and 85 illustrating a state where the shutters
21 and 22 are closed and a state where the shutters 21 and 22 are opened,
respectively, the first type of recesses 86 are forned on respective
regions of the inner |ower surface Ilu of the cartridge |ower shell 11 that
15 contact with the disc holding portions 2la, 21b, 22a and 22b of the
shutters531 3 32 BeiRg ofT c 39889 - Ther P eI NI ngther GBveR 13,
21b, 22a and 22b are sandw ched between the cartridge upper and | ower
shells 1 j .t S o] e he Ac i 0gly,. .20 when
respecti éggﬁgﬂ%%r\glé] ?k‘god“f)zség é%?’%rr{ déénggé%%%o%ras%% é;g’ t g&e her
or if any of those nenbers of the disc cartridge 315 has a size that is
greatly gighalrepécdbradmdghersesi gned one, the disc hol ding portions 21la,

21b, 22a and 22b m ght contact with the cartridge upper and | ower shells 12
5 and 11 stronglx. In that case) excessive friction would be created

bet ween t he dNs¥thothengtpsetnsasandaoprexptionaofinghe2gtanperhaesdens dge
upper or |lower shell 12 or 11. As a result, the shutters 21 and 22 m ght be

unabl e to. eped or.cl.osed. sQ sily or d m ght b irr up ,due to
the 2 fW%Q?igﬁ.aﬁSﬁé%EF? H&QBrEFE%FFE thofgﬁg 'tggea ﬁ ?gCesggg'Sé, gaps
are provided under the disc holding portions 2la, 21b, 22a and 22b, thus

reduci ngisueh drds@-s¥btibifil. +16w sShulastfain@ngd Baredbnaku@yroubaiopened
or closed snoothly and the dust 15 to be stirred up due to the friction can

be reduced. The second type of recesses 87 are formed on those
the disc outer periphery as viewed along a plane that passes

the center of the disc 100. A convex portion 42c°', (42a’,
42b° or 42d4’) has been formed on the bottom of the stopper

10 member 42c, (42a, 42b or 424). While the shutters 51 and 52
are closed, the stopper member 42¢ is substantially parallel
to the disc 100 and falls within the thickness of the
cartridge 309 as shown in FIG. 40. An appearance of the disc
cartridge 309 in such a state is illustrated in FIG. 36.

15 On the other hand, while the shutters 51 and 52 are
opened, the slope portions 51lc, 51d, 52¢ and 524 of the
shutters 51 and 52 contact with the convex portions 42a’,
42b’, 42¢" and or 424', respectively, thereby 1lifting the
stopper members 42a, 42b, 42c and 42d to above the disc 100 as

20 shown in FIG. 41. An appearance of the disc cartridge 309 in
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regi ons where the respective outer edges of the shutters 21 and 22 are

| ocated while the shutters 21 and 22 are closed. As shown in FIGS. 84 and
86, the second type of recesses 87 20 preferably include the lines on the
inner lower surface [lu of 171 the cartridge | ower shell 11 that
correspond to the outer edges of the shutters 21 and 22 and are preferably
present both inside and outside the lines. The disc cartridge 315 is
supposed to store the disc 5 therein with one side thereof exposed, and the
di sc 100SHSR e ptessedis nidRusgrasedi ot fdiCat 34- bP% hBSAPBoWYSH naFl G
86. To protect the signal recording side 100A of the disc 100, the nonwoven

fabrics 2s i b t o] efges e tters 21 and
22 are n§%§ggﬁgféfe|égngéggéggg w#%h tqé ﬁ%ﬁ%%ven fa%%?%% 2§§gan§l%fs.
Accordingly, if the disc 100 is pressed in the arrowed direction A, then

t he out ecaedgedgef30hehsd Wbdeat Sredit il 3P oHdeaAT tintiot la digcSigghge waaor di ng
side 100A of the disc 100, thus possibly scratching the signal recording
si de 100A. 15 However, if the second type of recesses 87 are provided, the
shuttersbéioﬁﬁdtbg|ﬁ%FQMiQR#9#ﬁ%dCPHCéGéh d threkfhePos st le hboopreveadges
thereof are partially forced into the second type of recesses 87. Then, the

pressing Bor e _ca e dispersed.. and.the quter .edges q%ﬁ%pe s¥q§ter 2l and
22 witl 5 en?ﬁsgo%égxé%ﬁﬁnﬁﬁ?ﬁpﬁﬁ%n%?w?eggPHi%%%ﬁ?ﬁf of ‘e d?gc 172
100 too strongly. The third type of recesses include: the third type of
recessesadfatibal ahe18r evedetin 166 LBN@einrinddkid@Acerid Udisc 100

can move in a broader space. Furthermore, this structure also

contributes to further reducing the thickness of the cartridge

body.

10 It should be noted that to keep the shutters 51 and 52
temporarily opened for a while, the slope portion 51le¢, (514,

52c or 52d) may have a convex or concave portion that engages

with the convex portion 42a’, (42b’', 42c’ or 424').

15 EMBODIMENT 10
Hereinafter, a disc cartridge 310 according to a tenth
embodiment of the present invention will be described with
reference to the drawings. The disc cartridge 310 of this
embodiment is mainly characterized in that stopper members

20 are provided for the shutters.
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so as to surround the chucking and head openings Ile and 11h; 5 the third
types of recesses 88b that are fornmed on those regions of the inner |ower
surface 11u that are not overlapped by the shutters 21 and 22 bei ng cl osed;
and the third type of recess 88a that is provided on a region of the inner
| ower surface 11u that is overlapped by the shutters 21 and 22 being 10
closed. The third type of recesses 88b and 88c are provided as arcs al ong
the inner side surface of the disc storage portion._In this enbodinent, the
number of the %c8RS¥R g BIGEhe 4% ?’adtyﬁi i §henrdksc TRREtEidgec 31 i dge
315 is also provided with various 15 types of structures (e.g., a disc
receivin ridQn), f X ty ogyenter] . di r&u 1 dge or
bei ng. dopilris i (R B A e L P70 b e e a5 e e d 7
difficult to totally elimnate that entering or deposition of dust. 20
Thus, thez higttbppae MdmbeateSERP, B EE pandi d2d,t anli/3 padec Whll stier tidves dust
that has entered the disc cartridge 315. Specifically, as the shutters 21
and 22 are going to be opened or closed, the dust is collected in these
recesses & ate &%y rd type. Once collected in the third type of recesses,
the 5 dust never contacts with the shutters 21 and 22 and remains in the
thirddype of yec kL h goi o] of ¢ hi rd e_of S .
Accor di ngly, @f a%@%ﬁﬁlggﬁngﬁi%é dﬁgt H%m%hgagﬁfﬁgngpéxg?rre%%éggssfﬁ this
manner, the dust will not interfere with the operation of the shutters or
will be lhdhidese@ Whidkihgnsgeriesserislegi@eadueatio oplaihgi Gtihan. tHe
shoul d be noted that these effects are al so achievable by the first type of

recesses 86 or the second type of recesses 87. Accordingly, the disc
cartri dgehdnkxiggeppaning 71lc is provided to allow a chucking member

(e.g., a spindle motor for rotatiﬂg the disc 100) to enter the
disc cartridge 310 externally. The head opening 71h is
10 provided to allow a head, which reads and/or writes a signal
from/on the signal recording side 100A of the disc 100, to
enter the disc cartridge 310 and access the signal recording
side 100A. The cartridge lower shell 71 faces the signal
recording side 100A of the disc 100. Also, the head opening

15 71lc reaches one side surface of the cartridge lower shell 71.
The cartridge upper shell 72 includes a circular disc
window 72w, through which the disc 100 can be introduced and
removed into/from the disc cartridge 310 and which expands
over the entire projection area of the disc 100 to expose the

20 upper surface of the disc 100. The cartridge upper and lower
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have to include all of the first, second and third types of 15 recesses 86,
87, 88a, 88b and 88a but may include just one type of recesses. Even so,
the shutters will not be interfered with their operation by the dust and

al nrost no dust will be stirred up due to the friction to say the |east.

Al so, to renove the dust that has entered the gap between 20 the shutters
21 and 22 and the inner lower surface Ilu of the 174 cartridge | ower
shell il and _accunmulate it in the secondwégpe of recesses 87, for exanple,

even nor E&AEt T9e@nd t AL BEsperihcEelodr YELAgde g8t 25y Hhethe

shutters 21 and 22 may be provided with the recesses 85 along the outer

edges S GMeOlperibidiyl, (AGNI0 N ShULELS REAUEZ A o of 0sed,

t hese recesses ef erabl inside t second type of recesses
87 (i.e., closer to the center of the cartridge) as shown in FIG 84. Al so,
as shown in FIAG aBéc whidweaddepshttibar s7ed @od 22terengl agrd, aibe resesses
85 of 10 the shutters 21 and 22 are preferably discontinuous fromthe
second type of recesses 87 on the inner |ower surface 11u of the cartridge
| ower shdierpgin When dekinededVesagstiret privaeed sunfaceut dluedgé pehei ons
of the shutters 21 and 22 are deformed nore easily. 15 Accordingly, even

when f i Xt I pLie o_t | SC. i ar d.di.rection
A the odrrra3gE EVRE RheTRP 11 cdahle, BEeOhE Ldits St PR g AR SV
contact with the signal recording side 100A so strongly as to scratch it.

Opt i onal Igartaiagewoyeped abhetl frr. exany efifgy henes! degrdce07adheied to
t hese recesses 86, 87, 88a, 88b and 88c. Then, the |75
opposed to the signal recording side 100A of the disc 100,
while the second inner surface 721 has a substantially
cylindrical shape and defines the disc window 72w inside.
10 That is to say, the first inner surface 71u becomes the bottom
of the disc storage portion 704.

In the disc storage portion 704, a gap, which is wide
enough to allow the disc 100 to rotate freely, is provided
between the second inner surface 721 and the disc 100. Also,

15 the top of the disc storage portion 704 is the disc window 72w
so that the disc 100 stored in the disc storage portion 704
has one side thereof exposed inside the disc window 72w.

The shutters 81 and 82 are disposed between the signal

recording side 100A of the disc 100 and the inner surface 71lu

20 of the disc storage portion 704d. The shutters 81 and 82
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gaps of the cartridge body can be filled and entering of extraneous dust
can be prevented with even nore certainty. In this enbodi nent, the various
types of recesses are provided for the disc cartridge 314 of the fourteenth
5 enbodi nent. Alternatively, these recesses may al so be provided for the
disc cartridge according to any of the eighth through thirteenth

enbodi nents. EMBODI MENT 16 10 Hereinafter, a disc cartridge 316 according

to a sixteenth embodi rent of the present invention will be described with
r ef er encdPCIUBPGSIOEAt AR LPALOS. $Hut ARG sB2%ar tFEIRREBIRIGF - t ihese
enbodi nent, the same nenber as the counterpart of the disc cartridge 13 of

the thir 5 diggent_ i+ d4lentifi he, s qﬁﬁ%ﬂqﬂggaj.
As Shom&?ﬁ:&%{.{&ﬁ gg)tm?he |sacddcszaér€‘$i%5ée %,?%Q%?&t Eps%gﬁfb%gl%nt i ncludes: a
first opening/closing portion 22t on a first side surface 10p of the

cartri dgethady witat axpedds cfubsdbatieh | ghaetsi cald,y wihidche idi nesddtaa | A in
which this 20 disc is inserted; and a second opening/cl osing portion 93 on
a 176 second side surface 10g thereof. The first opening/closing portion

22t has PH&EsddRe ot thet ¢iecCastoredsp@eritdrsl d9dnethdihe srrtridge thadwi sc
cartridge of the thirteenth enbodi nent. As shown in FIG 89, the second

openi ’y/ ¢l,0sJ tis 93.,i Ln. L he ape a r Vi hol e
t hat ?ancllges‘:{ln%eog) eo(f lﬁ:%t oﬁ:oaatrlé)%S a%?%(filres %Q%ﬁglafgf oviTg‘Ee’lg 'f g:?l%t hge}ﬂlcéa{rktgcrsladge
| ower shell 11. A side surface of the cartridge |lower shell 11 has an

openi ng 31r and BPastated Wil i Bile Ofot HELIGICCONEEOPENLBJL 6] @UICAY ap Adriry 93

t hrough the second side surface 10g 10 of the cartridge 10 when the second
openi ng/ cl osing portion 93 is inserted into the rotation shaft |Ilq.

Al t er nat PFeltp, e¥Rosetant iVerhathe 1¢hughingecapdohpadd opgnings Jda @Antye

upper
71h.

A cam 8lc and a follower 82¢c are provided near the

10 rotation holes 8lu and 82u of the shutters 81 and 82,
respectively. The cam 8lc and the follower 82c¢ have mutually
engaging shapes and together make up an interlocking
mechanism 80c for opening and closing the shutters 81 and 82
while interlocking them with each other.

15 The respective surfaces of the shutters 81 and 82, which
are opposed to the signal recording side 100A of the disc, are
covered with protective layers 8lp and 82p for the purpose of
preventing the disc 100 from getting scratched or any dust
from entering the signal recording side 100A thereof.

20 The protective layers 8lp and 82p may be appropriately
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shell 12. Two shutters 21 and 22 are also provided to expose or 15 cover

t he head and chucki ng openings 11h and Ilc of the cartridge |lower shell il.
The first opening/closing portion 22t forns an integral part of the shutter
22 (i.e., the first shutter nmenber). On the other hand, a sector gear 21m
whi ch engages with the second openi ng/closing portion 93 having the 20 gear
shape, is fornmed on the outer side surface of the shutter 177 21 (i . a
., the second shutter nenber ) and is |ocated near the disc holding
portion 2eBectRE cEFeBr Ote t BECYRCt BPNERAFIRIMOS e PBTACSEAMGNETBIU of
the shutter 21. A concave portion 21n is provided adjacent to the sector

O oeohqhlibyefionfabe i Nonl | AlsfBRob? | ACAGAKER T8LbRGCA SBACE i o
the secong openi ng/ cl'osrhg portion avin ear pe engages Wit h
the sector gear 21m The shutters 21 and 22 may be opened or closed by

usi ng t hgckhtehingeiodd/ivlgoSiaygPaid 08 ddk tipfroblfe dodtiaw Npay@Aner 1ol O
First, as shown in FIG 90, the | ocking protrusion portion 21k and the

| ocki ng engagi ng portion 22k, which together make up the | ocking nmechani sm
20k, ar ethiseyhpsdmendm ceetst hef. arhdustpheofi nonwoyen nfabrbsi age
portion 22t is ind along the first side surface 10p of the cartridge as

d d 22W h f _th h
ot r anhrtpehtr st RECEREPREY waTaBal 85" she: REGHRREIB Vs RSN ACH 200

and these two shutters 21 and 22 expose the head and chucki ng openings Ilh
and 11o gggperatively as shown in FIG 91. 20 The shutters 21 and 22 nay
al so be opened or closed by 178

Shutter springs 91 and 92 are provided outside of the

disc storage portion 70d for the shutters 81 and 82,

respectively. These springs 91 and 92 apply an elastic force

10 to the shutters 81 and 82 in such a direction as to close the

shutters 81 and 82, Alternatively, the shutter springs 91

and 92 may apply an elastic force to the shutters 81 and 82

in such a direction as to open the shutters 81 and 82. Also,

if the shutters can operate almost completely synchronously by

15 way of the interlocking mechanism, only one of the shutter
springs 81 and 82 may be provided.

As in the eighth embodiment, the shutters 81 and 82

include disc holding portions 8la, 8lb, 82a and 82b at the

ends thereof as shown in FIG. 43. Convex portions 8le and 82e

20 are also formed on the shutters 81 and 82, respectively.
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usi ng the second opening/closing portion 93 in the foll ow ng manner. First,
t he | ocki ng mechani sm 20k i s unl ocked as shown in FIG 90. Next, the second
openi ng/ cl osing portion 93 is rotated to the direction indicated by the
arrow 93A. Then, 5 the sector gear 21m gets engaged with the geared second
openi ng/ cl osing portion 93 and starts to rotate around the rotation hole
21u, thereby opening the shutter 21. Since the novenent of the shutter 21
is transmitted to the shutter 22 by way of the interl|ocking nechanism 20a
and these twFYRLREERQTep 25 étﬁ'cllZZb%xé%@r%h@dhé&d AR EhutRFRE - o5& ngs
11h and 110 cooperatively. Wien the head and chucki ng openings 11h and 11o
are conp e y e t 2 I - a a
portion éﬁaghérsecgﬁggggeﬁ?%g/zﬂggi%é&pé%P?g%r%Spﬁgvﬁggg?é%piEéﬁgggéﬁé
concave portion 21n of the shutter 21. 15 In closing the shutters 21 and
22, the parsk OPENi figd Cl NAItEHOr BilONaRdt 8RY Weas! ithé N dii: dincadingn
opposite to the direction 22Wor the second openi ng/cl osing portion 93 nmay
be rotated to the direction opposite to the direction 93A. In this

enbodi nepertipessh@laer 8bpi mprd 3182Ind o0 Fhear shyvtdeinged 8o apyd y 82n
elastic force to the shutters 21 179 and 22 in such a direction as to
close_.the shutters.21 a 22. Accordingly, unless a force that.is r,ong
enough  SeBBER L8R Raep AERRE L IVRd Yen IS, SFORRAE J5CHRaT RGP Ene Bfhat i o
force of the shutter springs 31 and 32 is applied to the first or 5 second
openi ng/ gh@seka RAK! bR idtledatdd with StHE LGt Ldrangh 22nd! 82€bihG@gel ves
automatically even wi thout perform ng the operations described above. In
the disc cartridge 316 of this enbodi nent, the opening/closing portions are
provi dedofoelabichmemeess 21 and

As shown in FIG. 42, the upper surface of the cartridge

body 70 (or the cartridge upper shell 72) has embossed arrow

10 marks (or concave portions) 70a that indicate the direction
(the arrow 1A) in which this disc cartridge 1 should be
inserted into a disc drive. The cartridge body 70 further
includes two concave portions 70c on a pair of its side
surfaces that are parallel to the inserting direction 1A.

15 These concave portions 70c may be used as either pull-in
notches or positioning recesses when the disc cartridge 1 is
loaQed into a disk drive or when the cartridge 1 is stored in

.a changer. Optionally, just one side surface of the cartridge
310 may include the concave portion 70c. In that case, the

20 concave portion 70c may be used as a mechanism for preventing
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10 22 both on a surface that is perpendicular to the disc inserting
direction and on a surface that is parallel to the disc inserting
direction. Accordingly, no natter whether the disc drive used is conpatible
with only a disc cartridge including a shutter opening/closing portion on a
side surface 15 that extends perpendicularly to the disc cartridge
inserting direction or only a disc cartridge including a shutter
openi ng/ cl osing portion on a side surface that extends parallelly to the

di sc car BFFEBeOTHsel i Ay - di MRSLdSn, 4 Xi sERWTRACR arvBeRay §h6r i (8-S read
a signal on/fromthe disc 20 cartridge of this enbodi nent. 180 Al'so, in
the disc : L dge 6 ;Qf f.hd odli h cQn nj | os

portion Séﬂ%!rd(i) ‘?dggaf ol(r% tlhﬁégezrltgieg)sﬁ# ngéd%gr SLPI%% %lt gdj%[jé |?\/é%fi or?}%n
which the disc cartridge 316 is inserted, has a gear shape. Accordingly, a
shutter gpppensagfatesshnothieciantsiadge wedyprwiflastHedr itned udiesC ignig may
al so be any of various shapes of gears that can engage with the second
openi ng/ cl osing portion 93. Thus, the disc drive nmay use a relatively

si npl e nReR&APBNTO® theh allevdsthe rePefafiefery Arighdhe certmdas $10.
cartridge 316. 10 In the enbodi nent described above, the sector gear 21mis
provi ded r e disc. holdin ortio P o [ ecause the distance
bet Wegn Fﬁggsg%{:l%rp%]ég%%lﬁé%&%%c%n aaq‘pttz)iisl llportlgmz)r?(?%faﬁesﬁgpgt'i on hole 21u of
the shutter 21 is relatively short and because the sector gear 21m needs to
have a 15 rel ptsyeky $BOat pbeapltioeoRaewt HQ 15kt rheinglal dlithte Woawaeer,
the sector gear 21m does not have to be provided at this position.
Alternatively, the sector gear 21m and the second opening/cl osing portion
93 nay aktbe Bhupkevsd8d andsB2hcpyert ithes chyickipanopanings7lcgangndhgs | |n
FIGS . 92 and 93 ,

head opening 71h with the disc 100 removed. FIG. 45 is a
perspective view illustrating a state where the shutters 81

10 and 82 expose the chucking opening 71lc and the head opening
71h with the disc 100 removed.

Hereinafter, the structure and the operation of the
shutters 81 and 82 will be described in further detail. As
shown in FIGS. 42 and 43, the disc holding portions 8la, 81b,

15 82a and 82b provided for the shutters 81 and 82 have such a
shape as including a slope that tilts in such a manner as to
overhang the projection area of the disc and to overlap with
the outer periphery of the disc 100 as in the eighth
embodiment. That is to say, the slope is downwardly tapered

20 and leans toward the disc 100. Thus, the same effects as
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20 the sector gear 21mis |located at such a position that when 181
extended, a circular trace drawn by the sector gear 21lmw || substantially
intersect with the center of the disc, while the second opening/cl osing
portion 93 is provided at such a position as to engage with the sector gear
21lm Wen the 5 second opening/closing portion 93 is provided at such a
position, the sector gear 21m should be relatively long to open the shutter
21 fully, but the distance between the sector gear 21lm and the rotation
hol e 21u Fhesalo The edohthyempopdmgntTane fisecrchkievednce there is a

| onger di stance between the 10 ful crum and the application point in that

or 1 on 93 andispin e A 82 (AL 15, M0 ORI

Hereinafter, a disc cartridge 317 according to a seventeenth enbodi nent of
the presegiti pyentisen +é | bpba dascrchedewitie r sheteaee eatbr®1194 tdw ough
97. In the disc cartridge 317 of this enbodi nent, the sanme nenber as the
counterpart of the disc cartridge 316 of the sixteenth 20 enbodi ment is

i denti f i eelldfAticheparlion eB2y eand runteeking gprotypysidwporhifnG82k,, as he
di sc cartridge 317 of this enbodi nent includes a second opening/cl osing
porti 94 on its _second.side _surface.10qg.instead of. the second .

openi my/ crESHS lpé’ratri(%gn(‘i@‘?rgf’ e hefrgfasé‘oggf"flgi 8689'5'1%1%? ??fétlg%%o% 1S
enbodi nent. 5 As can be seen fromFI G 95, the second opening/cl osing
portion %brirectdd e FRBDEhutRak 82nbyl e dkORHet BEasPER Pertidn a2y he

side surface of the cartridge |ower shell 11 and is

Thus, while the chucking and head openings 71lc¢ and 71h are
covered with the shutters 81 and 82, the locking protrusion
portion 82k, to which an elastic force is applied from the
10 elastic portion B2v, engages with a locking hole 70k of the
cartridge body 70 as shown in FIG. 44, thereby fixing and
supporting the shutter 82 in a non-rotatable state to the
cartridge body 70. When the shutter 81 is fixed, the other
shutter 82, which is interlocked with the shutter 81 wvia the

15 interlocking mechanism 80c, is also fixed.
Accordingly, only by getting the locking protrusion
portion 82k pressed externally by a protrusion, for example,
in the direction indicated by the arrow 70A and disengaged

from the locking hole 70k while pressing the opening/closing

20 portion 82t in the direction indicated by the arrow 70B at the
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bent approximately at the center thereof. Al so, the second opening/closing
portion 94 includes a protrusion 94a at one 10 end thereof. This protrusion
94a engages with a groove 21i that is provided on the shutter 21 near the
di sc holding portion 21b thereof. FIGS. 96 and 97 illustrate two states of
the disc cartridge 317 in which the shutters 21 and 22 thereof are 15

cl osed and opened, respectively. As already described for the thirteenth
and sixteenth enbodi nents, the shutters 21 and 22 can _be opened or cl osed

by slidi f@Mendifme &S st hgit I B ngdbor ERenshutterst B @Pfed@ &#1 RA cat ed

by the arrow 22w. The shutters 21 and 22 nmay al so be opened or closed by 20

[ th d j l.gsd ' ' he f.al i 1 :
Firt, (RO TOeR Ny nehar sbor Rl (ol hBab Rpefind¥ o' gha TS, o

second openi ng/closing portion 94 is slid in the direction indicated by the
arrow 94RBndAs ther edisd dfod hicanopke atreleased orfamn S tappl dedet thdl®imgecond

5 opening/closing portion 94 in such a direction as to nove the protrusion

94a of the second o enin%/closing portion 94 in the direction indicated by

the arrowoFfgonshdlas h8lautd2a 2ndi Syt at hyF oudd tHe PEEELPSA HR e 21u
and opened. Since the novenent of the shutter 21 is transmtted to the

shutt er 0 y of i I i nism 20a,. {hese .two shutters
21 an§ 2 %ggﬁg%etﬁ%eoﬁggéggﬁdg%ﬁﬁ6§%ﬁgagﬁgﬁﬁﬂ§§a*%%l%ﬁﬁf&ﬁﬁ%%;%gﬁeratively.
As in the second enbodi ment, the shutters 21 and 22 can al so be cl osed by

sliding the sageNdlegrDh§I/PHASIA RO bbeRiB4 | g2k h&odimseChhonmapasdlt e to
the 15 direction 94B, and the shutter springs 31 and 32 also apply an

el astic force to the shutters 21 and 22 in the sane direction. Just like

t he di sc Rédilt rpligedhst fhutsext &2nt h dbirimawively, a locking lever,

including a locking protrusion portion and a convex portion
at the end thereof, may be connected to the cartridge body 70

10 by way of an elastic portion, and a concave portion may be
provided for the shutter so that the convex and concave
portions engage with each other. In that case, by pressing
the locking protrusion portion through a locking hole of the
cartridge body, these convex and concave portions may be

15 disengaged from each other so as to allow the shutters to
rotate freely. Optionally, in that case, the locking lever,
as well as the shutter springs (i.e., elastic members), may be
resin springs that form integral parts of the cartridge body
70.

20 Next, the structure and operation of the stopper members
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no matter whether the disc drive used is conpatible with only a disc
cartridge including a shutter opening/closing portion 20 on a side surface
t hat extends perpendicularly to the disc 184 cartridge inserting
direction or only a disc cartridge including a shutter opening/cl osing
portion on a side surface that extends parallelly to the disc cartridge
inserting direction, the disc drive can always wite or read a signal 5
on/fromthe disc cartridge of this enbodinent. Al so, as_shown in FIGS. 96

and 97, $he- dftdcardn884avwild lnhec e iRabntk cHaRHeF cf8tahY - polfPidR 94 is

slid to open the shutters 21 and 22 is antiparallel to the disc inserting
directi A i Bjgl | f t LS| t eggﬁﬁs | t second
openi ng/ ¢ %SFHQE%%% ?ﬁ éﬂldl sszgrg%/lgdgg%'fsgra'a% sc dr %%%ﬂ?&%?o "relgéi on
engages with the second opening/closing portion 94 and opens the shutters
21 and 2@1afahdesPdsareasubstigetidiie paeallisr carthédgesef 100i anangedi nent
is going to be inserted into the disc drive. Thus, a sinplified 15 shutter
openi ng/ cl osi ng nechani sm may be provided for the disc drive. EMBODI MENT 18
Her ei naf®@F PROEFIEe cBFoM | tie vRRehceoFEreR ©6 Bhe2dlisrgrastrifgenBdli nent
of the present invention will be 185 described with reference to FIGS. 98

t hr ough 1._.1ln the di carfki 3 of IS ient .t sa nmber
as tﬁg 6%%nf%¥%%ﬁtf%f t g'dié% %%%tr%gge Sﬁg 5Fﬁg%§9%?§%egﬁtﬂﬁgﬁbo F%gnt is
identified by the sanme reference nuneral. 5 As shown in FIG 98, the disc

cartri dgeavd®idde 13U in such a state is illustrated in FIG. 44.

On the other hand, while the shutters 81 and 82 are
going to be opened, the stopper members 81f, 81d and 824 are
guided by a slit 708 and a sloped portion 72s of the

10 cartridge body 70 so as to be lifted to above the disc 100 as
shown in FIGS. 47 and 49. The slit 70s is formed in the
inner sidewall portion of the cartridge body 70, while the
sloped portion 728 is formed on the inner upper wall of the
cartridge body 70. Also, the cartridge upper shell 72 is

15 provided with notched portions 72a, 72b and 72c¢c so as not to
interfere with the stopper members 81f, 81d and 82d that have
been lifted up. An appearance of the disc cartridge 310 in
such a state is illustrated in FIG. 485.

While the shutters 81 and 82 are closed, the stopper

20 members 81f, 8ld and 82d overhang the projection area of the
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enbodi ment i ncludes a second opening/closing portion 96 on its second side
surface 10q i nstead of the second opening/closing portion 93 of the disc
cartridge 316 of the sixteenth enbodinment. 10 As can be seen fromFI G 99,

t he second opening/closing portion 96 is a belt nenber that is connected to
the disc holding portion 21a of the shutter 21. This belt nmenber has a
protrusion 96a at one end thereof. And the protrusion 96a can slide al ong

t he opening 11r on the side surface of the 15 cartridge | ower shell il.

Al t er nat P}€Fy 100handeashdlepatrAgr¥rssithg Fasci d8096T A e StopReZyr al
part of the shutter 21. FIGS. 100 and 10l illustrate two states of the disc
cartridge i.n i ch e tt nd t her eof e cl osed,and
opened, ngéggfiv%P§( Rg%algggdfﬁggsé%F%gd %%? t é§ﬁ8é65 f%§% lk?i]?ldq:éfleecond
enbodi nents, the shutters 21 and 22 can be opened or closed by sliding the

first opgRuBELEs0S8NY ARdti®N 224 |#hd herrlidiaedson dnsh e, bwHdiepy r ow
22W The shutters 21 and 22 nay al so be opened or closed by 5 using the
second openi ng/ closing portion 96 in the foll owi ng manner. First, the

| ocki ng hedfangsitheokiiss W00ociherepn .shodecondnaly 108heNgiitsc theelding
protrusion 96a of the second opening/closing portion 96 is slid in the

direc ionindicate%lbyt arr.Qw 96B Aqs%aresulbof t hj peratio a
forcegi sPP5LARPFI 3o | 'shhg?era’ﬂ iR ulEYa BPr e%‘f‘?‘tﬁe‘gs {%O"P otat% the
shutter 21 on the rotation hole 21u and pull the end of the shutter 21 to
t he direghi,@per8dgcatgd ¥ the arrow 96C. Since the novenent of the shutter
21 is transmtted to the shutter 22 by way of the interlocking nmechani sm
200, these two 15 shutters 21 and 22 expose the head and chucki ng openi ngs
11h and 1lo cécperdingel §o Teuchose t Isdmigiurers Pariidularlyhe igppadi te
operation is perforned.
interval after the disc cartridge 310 has been vertically
loaded into a disc drive and before the disc 100 gets chucked,
10 it is possible to prevent the disc 100 from dropping down from
the disc cartridge 310. In addition, while the disc 100 is
being chucked, the disc 100 can move in a broader space.
Furthermore, this structure also contributes to further
reducing the thickness of the cartridge body.
15
EMBODIMENT 11
Hereinafter, a dilsc cartridge 311 according to an
eleventh embodiment of the present invention will ©be

described with reference to the drawings.

20 As shown in FIGS. 50 and 51, the disc cartridge 311
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Just like the disc cartridge of the sixteenth enbodi nent descri bed above,
no matter whether the disc drive used is 20 conpatible with only a disc
cartridge including a shutter 187 openi ng/ cl osi ng portion on a side
surface that extends perpendicularly to the disc cartridge inserting
direction or only a disc cartridge including a shutter opening/cl osing
portion on a side surface that extends parallelly to the disc 5 cartridge
inserting direction, the disc drive can_always wite or . read a signal

on/ f r om (REIHASE GaredT el st 1aWar efpeHt mbht . ) CamiEidgeoipper shell
openi ng/ cl osing portion 96 forns an integral part of the shutter 21, the
nunber of : DR KE t I sC,0a i ced. a
resul t, Eﬁge%gq%gﬁipgéturlnﬁgg%g?90€h§héﬁd%éé gg??ﬁ?%ggggéﬁqge%%édﬁ§gﬁ or

t he manufacturing process thereof can be sinplified. In the sixteenth

t hr ough einghinedni IF Fshodraniroudes @6 bearheahmimic e ss eaon dewipeti sigd cd©Osi ng
portion is provided on the left-hand side with respect to the disc
inserting direction. 15 However, the |l ocation of the second opening/cl osing
portion iAdln®f | thegedrenPere 2%8  thengagpdésddd@sehalransie described

Al ternatively, the second opening/closing portion nmay be provided on the

ri ght <ha i [\t t h i Ihserting . directio s shown
R A aeT At sdenth' JubAREChy, fnd End SEralREE adtrlpERo e Ol
may al so be 188 provi ded on the back surface 10t of the disc cartridge as
shown i nyiih@ p3Bonmliktbhahecdss. the belt-shaped second openi ng/cl osing
portion 96 of this fourth enbodi nent is preferably used because the disc

cartridge can have the second 5 opening/closing portion on its back surface
wi t hout changiUadike the disc cartridge 308 of the eighth embodiment,

the shutters 21 and 22 of the disc cartridge 311 of this
embodiment have a hole 20h as shown in FIGS. 50 and 51.

10 More specifically, while the shutters 21 and 22 of the
disc cartridge 311 are closed, the shutters 21 and 22 define
the hole 20h just under the center hole 100h of the disc 100.
The hole 20h is made up of two notches 21h and 22h provided
for the shutters 21 and 22, respectively.

15 If the disc cartridge 311 is left with the upper surface
of the disc 100 exposed upward as shown in FIG. 50, dust may
pass through the center hole 100h. Even so, in this structure,
the dust should pass and go out through the hole 20h of the
shutters 21 and 22 without remaining inside the disc cartridge

20 311, or without being deposited on the shutters 21 and 22.
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its details so nuch. EMBODI MENT 19 Hereinafter, a disc cartridge 319
according to a 10 ni neteenth enbodi nent of the present invention will be
described with reference to FIGS. 102 and 103. In the disc cartridge 319 of
this enbodi nent) the sane nenber as the counterpart of the disc cartridge
313 of the thirteenth enbodinent is identified by the sane reference
nunmeral . 15 The disc cartridge 319 of this enbodi nent is characterized by

providin% rotation stopper nenbers 97 for the disc holding portions 21b,
22a and ZPMSan¥hedndhe shyrtitesss 249 apgr 22hérshpneded A -ghg hen this

respectively. The concave portions 89 are used to ultrasonic weld a

nonwoven f G t shut t.er. 1. 2.9 e ecd. fd , the
di sc hol (%%%5 S’Jéﬁt%éﬁg% E'l g%alg’r? e%zt%ﬂ?%c%ugé'%%gldgsi%%fd, Zq%Jaéntgquﬁr/l in
whi ch the rotation stopper nenbers 97 are enbedded. As shown in FIG 103,

the rot ahiate Yerppalep®itaid SDh petid | 8ddyaPr pécoB@snd r & e odhoRE xrdlb'

( 22a'" or 22b' ) of the disc holding portion 21b, ( 22a or 22b) and
contacts with the outer edge of the disc 100 while the disc 100 is held by
t he di sc94siedi ng portions 21a, 21b, 22a and 22b. The rotation stopper
menbers 97 are preferably nade of a material that has sone elasticity and a

| ar ge<10 coeffi ci ent fri,ctiqQn, For | e, tation st r @gg? s 97
made 8f rubbefrcloglrsgﬁﬁrre er a lréy ﬁgé‘a. ciatrec);,rﬁ'(r()&%fad %%Pn?)‘ &d ehagggfe; %S eej:(r)ne of
the disc holding portions 2l1la, 21b, 22a and 22b should be provided with the

rot ati onuglsaideeupreddeshév t On SFOE. t 56 69t aps@feciibaat i(Meley., Wadlovener, to
prevent the unintentional rotation of the disc 100 wwth nore certainty, the

three rotation stopper nenbers 97 are preferably provided as shown in FIG
102. cartridge lower shell 11 facing upward), the hole 20h

preferably has a diameter that is approximately equal to that
of the center hole 100h. This is because if such a
10 relationship is satisfied, dust will be deposited neither on
the shutters 21 and 22 when the disc cartridge 311 is left
upside up nor on the signal recording side 100A of the disc

100 when the disc cartridge 311 is left upside down.
In this disc cartridge 311, the opening/closing portion
15 for use to open and close the shutters 21 and 22 is provided
for the shutter 22 unlike the disc cartridge 308 of the eighth
embodiment. More specifically, as shown in FIGS. 51 and 57,
the opening/closing portion 22t, elastic portion 22v and
locking protrusion portion 22k are provided as integral parts

20 of the shutter 22. The locking protrusion portion 22k is
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In this structure, while the disc 100 is held by the disc holding portions
21a, 21b, 22a and 22b, the rotation 20 stopper nenbers 97 that are in tight
contact with the disc 100 190 do not allow the operator to rotate the
disc 100 so easily. Accordingly, even if the operator tries to rotate the
disc 100 intentionally while pressing the disc 100 agai nst the shutters 21
and 22, the disc 100 will not rotate. Thus, even if 5 relatively stiff dust
has adhered to t&e nonwoven fabric provided for the shutters 21 andvgz, t he

di sc wi | FORBECHRE Eer &R nBubleT me? dperdn ot Wik alashi s ROr e i

descri bed above. In addition, by providing the rotation stopper nenbers 97,

10 it is PR§ 8¢ bl r i ' dad¢ o ' 1 y
i de' TR o Se ol Ui et oo e [orod el D I RN e

22 include the concave portions 89, which are used to ultrasonic weld a
nonwovenpbabion t22t hbse lpwatiednsowf thee siglitt-drand 1shdel 2 16hé haead | |
contact with the signal recording side of the disc 10. In FIG 102, the
concave portions 89 are fornmed so as to surround the outer periphery of
t hose poPPPBARIof1bh&ifhyifesrecty Eadtbe dRgc Wi00- coReacfuprtihophang gnal
recordi ng side. The concave portions 89 are also fornmed inside the concave

20 pokti UL kO t 1. ph . r h 9
regio%s 3ﬂ§r§8F%§@%8ﬁcé§e%ggr%pgﬁgHggEé§§£%$o§§%gég§r§¥ﬁoFrFi%P%e%aﬂg t hose
illustrated in FIG 102 as |long as the nonwoven fabric can be adhered to

t he shut her thdkeartbsttijbest £sr i thendedc AfaritthadgeC BoBaVEr pohei @ighth, t he
nonwoven

embodiment.

EMBODIMENT 12
10 Hereinafter, a disc cartridge 312 according to a twelfth
embodiment of the present invention will be described with
reference to the drawings.
Unlike the disc cartridge 311 of the eleventh embodiment,
the disc cartridge 312 includes a rim 12t around the inner
15 side surface 121 of the disc storage portion 104 and a convex
portion 22w around the hole 20h defined by the shutters 21 and
22. These features will be described below.
As shown in FIG. 58, the rim 12t protrudes from the inner
side surface 121 of the cartridge upper shell 12 toward the

20 inner periphery of the disc 100 and substantially surrounds
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S fabric is ultrasonic welded to the shutters 21 and 22. The nonwoven
fabric mght be partially cured or the resin material of the shutters 21
and 22 mght partially protrude fromthe nonwoven fabric during the

ul trasoni c wel ding process. Even so, when these concave portions 89 are
provi ded, those cured 10 or protruding portions are received by the concave
portions 89 and do not contact with the disc. Thus, the disc does not get
scratched. Wien a nonwoven fabric is provided, these concave portions 89
are al sotheeputeb| peripheny oot t bhe s@liscestoraganpostiomel®dy st FLGr 088h

ei ghteenth enbodi nents descri bed above. 15 In the first through nineteenth

nbodi d bed ab fab I | ded
dnor o PBOPhe SRR Croqbhyehs he b < oo kit 8ot 3Rk ucf aPEhitRy

structure (e.g. , if the S|gnal recordlng side of the disc is covered with

a stiff DREfeCORET BO3c. 166e0st BeoPEaVEHERNBARILE Q08888 B@Etﬂaﬁelbﬁ be
attached thereto, but the shutters may 192 contact wth the disc

directly. Also, not the entire surface of the shutters has to be in plane
cont act Whihet biee sslymtierse Q¥ iy 22 doreofclideedli $be butetrhedghuvfetbemny
have such a structure that at |least a portion of the shutters contacts 5

with the signal recording side_of th That_|s to say, not.the_entire
sur f ate ﬁﬁ9g?ﬁsfeﬁ°5‘é3r?$ ofitdf LREAs@ f%&e qlﬁ%elé%u‘??‘é?%‘gﬁywbgh Ehﬁl ane
contact with the disc. In that case, sone anti-scratching structure (e. g.
a nonvwovednfebrigd dmwaPe g degb foraon vdhalt ,Pehk! %’&Hb%bfﬂgebﬂ Rhane

contact 10 with the disc.” In'the first t hr ough ni'net eent h enbodi nent s
descri bed above, the disc 100 to be stored in the disc cartridge has just
one si gnatteecpediiphesydenf Hohevealisa 300glandsi the dastriidge tbody i dsused
for illustrative purposes only. This is
closed, thereby preventing any dust from reaching the signal
recording side 100A.

10 Also, a gap 1lOw is provided between the rim 12t of the
cartridge body 10 and the cartridge lower shell 11. Thus,
when the shutters 21 and 22 are opened, respective portions
of the shutters 21 and 22 enter the gap 10w as shown in FIGS.

60 and 61. In this manner, it 1is possible to prevent the

15 shutters 21 and 22 from interfering with the cartridge body 10.

In such a structure, however, while the shutters 21 and
22 are closed, another gap 10z that leads to the open air is
also created between the disc 100 and the shutters 21 and 22

as shown in FIG. 59. To close this gap 10z, the shutters 21

20 and 22 include convex portions 21w and 22w, respectively,
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15 because the disc cartridge of the present invention has such a structure
as to expose one side of the disc and because a single-sided disc is best
suited to a structure of that type. Thus, even a disc having two signal
recordi ng sides nmay be appropriately stored in the disc cartridge of the
present 20 invention and may be | oaded into a disc drive to wite or read
193 a signal thereon/therefrom It should be noted, however, that where a
doubl e-sided disc is stored and housed in the disc cartridge of the present

i nvent i oArogng: thaycepterperle 0 UYn efheths pds®d: ofts dthawie WG 1G98

recording sides. 5 Accordingly, in that case, sonme nechani smfor preventing

th t L f b i in th
first thABoan thensPanars, 23 3H8C23 U Ridsch (R e il g sc
|00 is not particularly specified. However, the present invention nay be

i pl emenkag ldh@s2awdisi®e Cant kidae fesnoecO@Aat idur dtRérhavwngedysi ze
of 12 cmor any of various other sizes. Furthernore, a.n the ffirst through
ni net eent h enbodi ments descri bed above, the disc cartridge is illustrated
as havi nfozxmingdt dhedcaaMskoporhiaeni 20vW| that| ylgsest dhet lgap U9 sirosndf 15
the disc. However, the size relationship between the disc and the disc
cartridge,is not lim.ted to.the.illustrated pne. For anpl e,. eyen .when the
disc Car EPEGEETHES SobursPtarmbnaron (b 8% &r Ge°BRbagho 8ustordtd 12 cm
di sc therein, the disc storage portion and the disc holding portions of the
20 di sc ¢ambhi dne MEYNAAY&ddoRiding 299eANOGA I §E£L UhES adeki 1ed ithrb¥yh such

a manner as to store an 8 cmdisc. Such a disc cartridge

the disc center hole 100h.

However, the top of these convex portions 21w and 22w

might contact with the signal recording side 100A of the disc

10 100. Accordingly, the edge of the convex portions 21w and

22w should preferably be round so as not to scratch the disc.

Optionally, the convex portions 21w and 22w may form integral

parts of the shutters 21 and 22, respectively. In that case,

an anti-scratching nonwoven fabric is preferably adhered or

15 ultrasonic welded to that portion of the convex portion 20w

that contacts with the disc 100 or an anti-scratching coating

is preferably formed on that portion. Alternatively, the

convex portions 21w and 22w themselves may be made of an

anti-scratching nonwoven fabric or an anti-scratching coating

20 and directly ultrasonic welded or bonded to the shutters 21
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may be used as an adapter for getting wite and read operations perfornmed
on an 8 cmdisc by a disc drive for witing or reading a signal on/from a
12 cmdisc. 5 The various features as described for the first through

ni net eent h enbodi ments may be conbi ned appropriately. For exanple, the
rotation stopper nenbers as described for the nineteenth enbodi nent may be
provided for the disc cartridge of the sixteenth enbodi nent. Also, the
recesses for use to 10 collect dust therein as described for the fifteenth
enbodi meAlRdn@¢ .b&eFPePtdeelyor the disc cartridge of the sixteenth

enbodi nent. As can be seen, the first through nineteenth enbodi nents may be

conbined in n rous ot her ways all . of ose si bl conmhi nati ons
of enbodinentg’r'{%g\?eaﬁees%mfgl é%éf?%égﬂ%ér%?ﬁﬂeF%ggngg%??rFsgéuﬁgg gﬁésible

for those skilled in the art to carry out those various possible

conbi nat heas cabsedhodhseaiscbyovefisr aaca by the dasriepis @1 @hd B HEsent
application. Thus, it is intended that all of those various possible

conbi nati ons of enbodiments fall 20 within the scope of the present
i nventi ops t95be LABUSTRPYL t@REororst Inomtikne 20w andhrilre dgan df2tt lyepr esent
invention can be used particularly effectively to store a disc having only

one recording.side. The cartridge hbody, thereof has such 5 structure as to
cover onltset J’uéic%ﬁgl hf’ecﬁ? i ﬁg N oFhe ng2R; ?Ebzanieﬁiipg?éwﬁﬁa 8t side
t hereof . Thus, the cartridge can have a reduced thickness. Al so, the

shutt er sthier egf +ar aalor medt BeSual %i%ha@ex@%o&aiﬁgv‘%ridieuafooin%ﬁit% of
the disc cartridge. Accordingly, the shutters can have a sinplified 10
structure and can be fornmed at a | ower cost. In addition, the disc holding
porti onsddscdilOR hel agoig imeplens cheteckt wWiltd &he shutters 21 and 22.

Accordingly, even if the shutters 21 and 22 are subjected to
no treatment (e.g., even when no anti-scratching nonwoven

10 fabric is attached thereto), the signal recording side 100A
still will not get scratched.

FIGS. 62 and 63 illustrate a disc cartridge including
alternative convex portions 21w’ and 22w’ that have been
expanded toward the outer periphery of the disc 100.

15 Specifically, FIG. 62 illustrates a state where the shutters
21 and 22 are closed, while FIG. 63 illustrates a state where
the shutters 21 and 22 are opened.

As shown in FIGS. 62 and 63, while the shutters 21 and 22
are opened, the convex portions 21w’ and 22w’ are preferably

20 located inside the rim 12t of the disc storage portion 104
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di sc thereon by pressing the disc against the shutters or the cartridge
body. Thus, the disc will not nove inconstantly inside the cartridge body
and no dust will be deposited on the 15 signal recording side of the disc.
Furthernore, since the |abel side of the disc is displayed inside the disc
wi ndow, the disc cartridge can al so have a good design. Thus, the present

i nvention provides a thinner and highly dustproof disc cartridge of a good
design that is 20 _applicable for use in various types of disc drives. 196
CLAI M5 1. (da @) sccéaﬁﬂfl dge EBApranttRy afcdihe i dg8chahrrags urpRgiandi sc
st orage portlon a chucki ng opening and a head openlng, wherein the disc

That Che Trdk | &k R Beliring 3 ablh) 2w’ DRrETCRCR GolRaet LR T

si de of the disc is exposed; the chucking opening is formed on the bottom

of the dige Sitymgaparittnon the aimt @28t the di sc chucked externally; and
the head 10 opening is also fornmed on the bottom of the disc storage
portion so as to allow a head, which reads and/or wites a signal fromon
the second si d@dionaklyli sthet goayes Poridonec FkW 'si dedoR2wie miycform
shutter, which is supported to, and novable wth 15 respect to, the

cartrkgge.bod % p I e? | ea t he head p ni_-n d a
di sc hol d%%%e%%?%&a¥ %I 3" &uq:r%eelr@as hf e rsEe&ﬁ’FS NV6th¥he
cartridge body. 20 2. The disc cartrldge of cla|n11, wherein the disc 197
that case, an anti-scratching nonwoven fabric is preferably
adhered or ultrasonic welded to those portions of the convex
portions 21w’ and 22w’ that contact with the disc 100 or an
anti-scratching <coating is preferably formed thereon.
10 Alternatively, the convex portions 21w’ and 22w’ themselves
may be made of an anti-scratching nonwoven fabric or an anti-

scratching coating and directly ultrasonic welded or bonded

to the shutters 21 and 22, respectively.

15 EMBODIMENT 13
Hereinafter, a disc cartridge 313 according to a
thirteenth embodiment of the present invention will be
described with reference to the drawings.
First, the structure of the disc cartridge 313 will be

20 outlined with reference to FIGS. 64 and 65. As in the eighth
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hol di ng nmenber hol ds the disc by pressing the second side of the disc

agai nst the bottom of the disc storage portion. 3. The disc cartridge of
claim2, wherein the disc 5 holding nenber brings at | east the outer
periphery and its surroundi ng portion of the second side of the disc into
contact with the bottomof the disc storage portion. 4 . The disc cartridge
of one of clains 1 to 3 ( wherein 10 the disc cartridge conprises a
plurality of_disc holding nmenbers, including the disc haolding nenber, each
of the dfeROKHIRtg HRADLEASCHAGY TSR FFGhat®4h BBt % #HR7 eBRSi s

| ocated on the outer periphery of the disc. 15 5. The disc cartridge of
claim 4, ﬂﬁige' a t &b of i ol &} : t me
shape. 6f. e %ﬁgcgggﬁf}rﬁi gégggf crﬂgfémdaﬁic)sr@%ggﬁgrgﬁn t 1?%?%56 hgﬁ)jlé%g
menbers are interl ocked together to performan 20 operation of holding or
rel easi ngf t tiee dissc, 1868r evampgle, discnecemdllylgerbhitede b ¢lanssratéa 3,
wherein the disc holding nenber is an ellipsoidal ring nmade of an elastic
material, the ring being deformable so as to have an inside dianmeter that
is greatt® THan 6fe Whahet Eheofeppeddsdde 91fg themdifiasclrt}iige BReone of
claims 1 to 6 and 8, wherein the disc holding nenber has a sl ope that
contagts wth t di nd, wher ei 0.0y di spQsi i s¢_holding er on
t he i%rtﬂ%%l bi}%ﬁéﬁ jfrllét dstl\fq%’ s%)g)eA’of qlshegéflggtf%%re'glgnggfo lrcrgal‘%rt)elr)ggﬁm

over hangs the outer periphery of the disc, the slope is brought into
contact gwifadesivlersal fewe or edge of the disc, thereby gripping the disc
t hereon, pressing the disc against the bottomof the disc storage portion

and hol ding the disc
As shown in FIGS. 64 and 65, the disc cartridge 313

includes a cartridge lower shell 11, a cartridge upper shell
12, a pair of shutters 21 and 22 and stopper members 23.

10 As shown in FIG. 65, the cartridge lower shell 11
includes a chucking opening 1lc and a head opening 1lh. The
chucking opening 1llc is provided to allow a chucking member
(e.g., a spindle motor for rotating the disc 100) to enter the
disc cartridge 313 externally. The head opening 1l1lh is

15 provided to allow a head, which reads and/or writes a signal
from/on the signal recording side 100A of the disc 100, to
enter the disc cartridge 313 and access the signal recording
side 100A. The cartridge lower shell 11 faces the signal
recording side 100A of the disc 100. The cartridge lower

20 shell 11 is formed by molding a synthetic resin.
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thereon. 15 9. The disc cartridge of one of clains 1 to 3, wherein the
cartridge body conprises a pair of positioning holes that engages with
positioning pins, the positioning pins being provided for a disc drive to
define an insert position when 20 the disc cartridge is |loaded into the
di sk drive. 199 10. The disc cartridge of one of clains 1 to 3, wherein
the disc cartridge body conprises a concave portion that engages with a
convex portionhgr vi ded for a disk driVﬁsand that is used to prevent the
r

di sc cartridgé hi ARePAREr thY 5e8CPERe iR y S1BE  FHELAPEc War tPfdge of

one of clainms 1 to 3, wherein the disc cartridge body conprises a concave
portion g .t opyex r ki QF vi,d LSk.sdri when
10 the dree EERge Bt SedLERLE, B0 e Rinklg B RcE8hsg dhnEigiatty
cartridge of one of clains 1 to 5, 7 and 9, wherein while the disc
cartridgefi sheecicayrtmaded lower ahdlliddd dde t he itheergrexsidd ovfi mhede,
the disk drive, the disc 15 hol di ng nenber rel eases the disc that the disc
hol di ng menmber has hel d thereon. 13. The disc cartridge of claim9, wherein

as the pBepdi oReRdng ntlls the oFektTAd9” 2RYSTe et t A PRSYYMRE ng 20

hol es of the disc cartridge, the disc holding nenber rel eases 200 t he

di h di agl di h t T, i id
of "ol 31 mPTH8e RRE 0hS TR R s B3, REREPDe [the (B DEeRIY |\ 0°
drive to prevent

11h together.

The bottom of the cartridge lower shell 11 further
includes two positioning pin engaging holes 1llw into which
cartridge positioning pins of a disc drive are inserted.

10 The cartridge upper shell 12 includes a circular disc
window 12w, through which the disc 100 can be introduced and
removed into/from the disc cartridge 313 and which expands
over the entire projection area of the disc 100 to expose the
upper surface of the disc 100. The cartridge upper and lower

15 shells 12 and 11 are adhered or welded together at their
outer periphery, thereby forming a cartridge body 10. The
cartridge upper shell 12 is also made of a synthetic resin.

A disc storage portion 104 for storing the disc 100
therein is defined by a first inner surface 1llu of the

20 cartridge lower shell 11 and a second inner surface 121 of the
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5 the disc cartridge frombeing inserted erroneously engages wth the
concave portion provided for the disc cartridge, the disc holding nenber

rel eases the disc that the disc holding nenber has held thereon. 10 15. The
disc cartridge of claim1l, wherein as the convex portion provided for the
di sk drive engages wth the concave portion of the disc cartridge, the disc
hol di ng nmenber rel eases the disc that the disc holding nenber has held
thereon. 15 16, The disc cartrid e of claim9) wherein the disc_ cartridge

conpri seS2h 5%?9309R¥%R:?Rﬁ%ﬂn nenbgpg holBRely SHEEFCSc tHer dén at

two points, each of the pair of disc holding nenbers engaging with one of

the pairg, pQs, t i S .r forsd h A Sk dr r 201
perfornlngboﬁgdoggrg?ﬁgngggﬂhm g%d@féﬁﬁiﬂéggﬁnfog%eggl;g%gtd%EE ?@? ‘points
of the disc hol ding menber substantlally S|nultaneously. 5 17. The disc
cartri dgehfiecl shen 12ecuher eimndéhe sintfdcs RIprileas a neubetdntdlalaggages
with the disc holding menber so that the disc having been held is released

as the shutter is going to be closed or gened 10 18. The disc cartridge
of one ofY¢iafREca: thfE‘PeB apfd defines 5theh A5G whedarsclwl dingd-dfenber
conpri ses a def ormabl e el astic portion that has been nol ded so as to form

an i ngegg g te8fshpe Qﬁétﬂ{i&g %gl?%l Su zg:!esgl.ll?:]_'b%% ol $h e 8lot 3

released orm ng fhe ela I'sc cartridge of one
of cl ains 1 to 5, 7, 8 12 to 15 and 18, further conprising a | ocking
mechani se¥f the disc storage portion 10d.

In the disc storage portion 10d, a gap, which is wide
enough to allow the disc 100 to rotate freely, is provided
between the second inner surface 121 and the disc 100. Also,

10 the top of the disc storage portion 104 is the disc window 12w
so that the disc 100 stored in the disc storage portion 10d
has one side thereof exposed inside the disc window 12w.

The stopper members 23 are provided in a removable state
for the cartridge upper shell 12 so as to partially protrude

15 into the disc window 12w. As shown in FIGS. 23 and 24, two
stopper members 23 are provided in this embodiment. On the
other hand, a stopper portion 12s 1is provided for the
cartridge upper shell 12 so as to protrude into the disc
window 12w. The stopper portion 12s forms an integral part of

20 the cartridge upper shell 12. The two stopper members 23 and
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fixing and supporting the operation of disc holding nenber onto the
cartridge body while the disc holding nenber is 20 hol ding the disc

t hereon. 202 20. The disc cartridge of claim®6, wherein one of the disc
hol di ng nmenbers conprises a | ocking nmechanismfor fixing and supporting the
operations of the disc holding nmenbers onto the cartridge body while the

di sc holding nenbers are 5 holding the disc thereon. 21. The disc cartridge

of one of clains 1 to 5, .8 to 16) 18 and 19, wherein . the disc hol ding
Terber CORBY PLOPPETLBEEEAPR, AR GHF S AR (HRT PHIARERY Atorh A ng
down 10 fromthe storage portion of the disc cartridge when the disc

hol di ng MRARe«al gl 8as8Aal RRedidcunterdiBedb2C t&@! [Wilsd0RiAoaNa 20 .21 NS |
to 3, wherein the head opening reaches a side surface of the cartridge

body. 15 23. The disc cartridge of one of clainms 1 to 3, wherein the disc
cartri dgeheopprpoee afppoeeentimg| tiyerdise pO@viargm nirdprelnd stowr dmoget ti ng
scratched on the bottom of the disc storage portion that contacts wth the
second side of the 20 disc. 203 24. The disc cartridge of claim?283,

wher ei n the HSCe AW A2 - | sPLePect¥8 FPBFENEIFCoGPERSE RAGHFBFS an

anti-scratchi ng nonwoven fabric, a dustproof nonwoven fabric, an

22”;?? qoghi %QeC@?Hn?&. bﬁygﬁea@goﬁ?éf's PP CPAL | NGrox | P01 5210078 di SC
ge of one of clains to 3, Turther
these disc contact portions 128’ are as high as the disc
contact portions 23a of the stopper members 23.
According to this structure, even if the disc cartridge
313 is mounted vertically or upside down, the disc 100 still
10 can be kept in a fixed position. That is to say, when the
disc cartridge 313 is inserted vertically or upside down into
a disc drive, the dropping can be prevented particularly
effectively. It should be noted that the stopper members 23
do not have to be removable from the cartridge body 10.
15 Alternatively, as 1long as the stopper members 23 can be
rotated or turned inside the disc storage portion 104 to such
an extent as to allow the operator to remove the disc 100 from
the cartridge body 10, the stopper members 23 may also be

secured to the cartridge upper shell 12.

20 The shutters 21 and 22 lie on a single plane between the
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conprising a brush or a dust w ping nenber on one side of the shutter that
noves across the head openi ng when the shutter is 10 opened or closed. 26.
The disc cartridge of claim?23 or 24, wherein the dirt of the disc is
removed by rotating the disc while the disc is in contact with the
protective layer that is provided 15 on the bottom of the disc storage
portion. 27. The disc cartridge of claim1, further conprising a disc

hol di ng/i nter| ocki ng menber, which_is stored inside the disc storage

or t10n PAIBGHC A TR ofi G dO0A cfnd i CHECooIehuerd Ghe h PHeT
hol di ng or rel easing operation by the disk 204 hol di ng nmenber. 28. The

di sc carLhk@gfe016! BEMihe WASLELROLAGES BUkebn' T08UbS T Istidttel 34 an
shape and 1s held so as to rotate 5 ang SI'i de around the chuéklng openi ng,
and wherein opening or closing of the shutter is synchronized with the

hol di ng andr e2Easimtd udlecr abtabiby tHwlel skiwl dndg 2EWperrestectlikelgi.sc
cartridge of claim27 or 28, wherein the 10 di sk hol ding nenber holds the

di sc thereon by pressing at |east the outer periphery and its surrounding
portion dPReffRe TAMHPsi Beles 21d dPBE ARH néFet RPIRIOMISf @ h&rgedy
storage portion, the disc holding/interlocking nenber or the shutter. 15

30. T§e QbﬁﬁtﬁﬂiérgggﬁeO&iQ ?ao%a?&akﬁ§ ﬁgY%Qig§’s §£§i91khew Egﬁ i .
cartridge conprises a plurality-of disc holding nenbers, ~in€luding ffie disc
hol di ng nmenber, each of the disc holding nenbers being disposed so that a

portion fLbeaeed isutoidd edbfOon thiee atiser pebirpber ypoitide dicd. o0 b
cartridge body 10 and opposite to the head opening 11h. Thus,
the shutters 21 and 22 rotate on the rotation shafts 1lls in
such a manner as to expose or cover the chucking and head

10 openings 1llc and 11h. The shutters 21 and 22 are also made of
a synthetic resin.

A ring-shaped portion 21l¢ and a pin-shaped portion 22c¢
are provided near the rotation holes 21u and 22u of the
shutters 21 and 22, respectively. The ring-shaped portion

15 21c¢ and the pin-shaped portion 22¢ have mutually engaging
shapes and together make up an interlocking mechanism 20c for
opening and closing the shutters 21 and 22 while interlocking
them with each other. The interlocking mechanism 20c may also
be any other interlocking mechanism such as a cam mechanism or

20 a gear mechanism.
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31. The disc cartridge of one of clains 27 to 30, wherein the disc hol ding
menber has a slope that contacts with the disc, and wherein by disposing

t he di sc hol ding nenber on the cartridge body so that the slope of the disc
hol di ng 5 nmenber overhangs the outer periphery of the disc, the slope is
brought into contact with a side surface or edge of the disc, thereby
gripping the disc thereon, pressing the disc against the bottom of the disc
st orage portlo and holdln t he di sc thereon. 32. The di sc cartrldge of

one of clainst29 FESBICLHH r%PFﬁ??@ﬁdP%ct%%lﬁ?“@tﬁﬁﬂbé} BBApPRse¥hifh

elastic portion that has been nolded so as to forman integral part of the

cartridogrg ﬁ% p88da 3t the SRR Adl gl el a3 rma%fafchwa;éce' sésr hol d

or release t disc. 33. The disc cartridge of one of clains 271t

wherein the disc holding nenber further conprises a stopper portlon for
pr event i agvéhed dwsth f pooteeoppe nhayers 2imrande22p Soor ane pacposs of t he
di sc cartridge when the disc hol ding 206 nmenber rel eases the disc. 34.
The disc cartridge of one of clainms 27 to 33, wherein when the shutter
opens t cPESYRRELRY e theadlidisenl 09, TERE Defitdithosaratchedber rareadustt he
disc. 35. The disc cartridge of claim27, wherein the disc

hol di g9/ £pg éx?f%ii}?%”ﬁ{%eél\gnn%f%%%%ﬁ&ggslngiaglﬁoRa@hé?éBE 10 36. The

di sc cartrl ge o erein rage portron includes: a
first inner surface to be the bottom of the disc storage portion; and a
second i nner FThef pretebatives layesisardlipml aiydi 22p @y sk | apprspapatang t hat

selected from the group consisting of an anti-scratching

nonwoven fabric, a dustproof nonwoven fabric, an anti-

scratching coating layer and a dustproof coating layer. In

10 this embodiment, sheets of a dustproof nonwoven fabric are

adhered or ultrasonic welded as the protective layers 21p and
22p.

A locking protrusion portion 21k is provided for the

shutter 21, while a locking engaging portion 22k, which

15 engages with the locking protrusion portion 21k, is provided

for the shutter 22. The locking protrusion portion 21k and

locking engaging portion 22k together make up a locking

mechanism 20k for locking and unlocking the shutters 21 and 22

to/from each other. By using this structure, the shutters 21

20 and 22 can be 1locked and unlocked, thus preventing the
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surrounds the outer periphery of the disc when the disc is 15 stored in the
di sc storage portion. 37. The disc cartridge of one of clains 1 to 3,
wherein the shutter is provided outside of the disc cartridge. 20 38. The
di sc cartridge of claim28, wherein the shutter 207 is provided on the
bottom of the disc storage portion. 39. The disc cartridge of one of clains
1 to 3, wherein the shutter exposes or covers the chucking opening. 5 40.
The disc cartridge of one of clainms, 1 to 3, wherein the nunber_of the

shut t er sOPETARET HXOMACHPRING oFRe | SRR LOTH AT IR LY -carkDt i R,
including a disc storage portion, a chucking opening and a head openi ng,
wherein the di$gnai Or AGSoRIAS Ok 1P’ G90d db%C. thaVidfsd i o anshseqpnd
sides, therein 3o that the disc 1s rotatable in the disc storage portion;

t he chucking opening is formed on the bottom of the disc 15 storage portion
so as topgetetheddifsomc iusited fErigamakdnks aond sbratbelaels opeMheg licckalngp
formed on the bottom of the disc storage portion so as to allow a head,

whi ch reads and/or wites a signal fromon the second side of the disc, to

access t REOSZESAANsPOStION nelkyi aed ARG PNt $_9294Re cROFE18Bp 7Pk ed
to, and novable with 208 respect to, the cartridge body between the

secong si of § S t i to L1, so as to
ex posg orkg%(')]v?é'?]&tQ légié hg%ﬁle% g(gggtet%g n%}ﬂ{iﬂn%ﬁé}]gﬁhgg? g%én%%%?’e%%&%{egg “di sc
cartridge conprising:

Furthermore, the shutters 21 and 22 are provided with

notches 21h and 22h, respectively. When the shutters 21 and

22 are closed, these notches 21# and 22h contact with each

other to form a hole 20h. While the shutters 21 and 22 are

10 closed, the hole 20h is located just under the center hole

100h of the disc 100. The diameter of the hole 20h is

approximately equal to that of the center hole 100h of the

disc 100. In such a structure, even if this disc cartridge

313 is left with the upside up, no dust will be deposited on

15 the shutters 21 and 22. Also, even if the disc cartridge 311

is left upside down, no dust will be directly deposited on the
signal recording side 100A of the disc 100, either.

As described for the eighth embodiment, the shutters 21

and 22 include disc holding portions 2l1la, 21b, 22a, and 22b

20 for holding the disc 100 thereon while the shutters are closed.
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a cartridge body including a disc storage portion, a chucking opening and a
head openi ng, wherein the disc storage portion stores a disc, having first
and second sides, therein so that the disc is rotatable in the disc storage
portion; 10 the chucking opening is fornmed on the bottom of the disc
storage portion so as to get the disc chucked externally; and the head
opening is also fornmed on the bottom of the disc storage gortion so as to
al l ow a head, which reads and/or wites a_signal frqg{on %h secoBd si de of
the di scTP®odi5CaRAALIRGPLELLRRS 5id2 0f 21 e &R8c;20f SREP 12VanPERD s
supported to, and novable with respect to, the cartridge body so as to
expose rs i i Dg ad €RNG s & i

ol di g horrre tPEeaFE] N T b Re A R e e RS B PPuge
body when the shutter covers the 209 chucki ng openi ng and the head
openi ng &yspdn e lemtgund tttheo peimcupfierenices iofg the tihscshuEaeh. o#3thdbe di sc
cartridge of claim4l or 42, wherein the 5 disc storage portion includes: a
first inner surface to be the bottomof the disc storage portion; a_second
i nner sufigeehPhaing sPohbienfit RARFy 2R a 227 ol i42R RFmpe dAWRVARELY
surrounds the outer periphery of the disc when the disc is stored in the
disc sto r&4.Qmn. ] SC Wi.hd I hy.Qug 0 i 18 s 4, S

i nser?ed£%£g]?%?m%/ie i ttﬁ&edc(ﬂqlst%c; ﬁg&eq%{oer H’l%lr‘ijz tsitotlgr'i )r?g ?Egbglaégbt Eteﬂr?%?n SO
that one side of the disc is exposed inside the disc window. 44. The disc
cartri dgelopes] athed isehand ncdiebshhketldr fhianilyclamtespressed aAghtlhsy
portion for fixing the disc onto the shutter when the shutter covers the

chucki ng opening and t he head openin synchronousI{ wi t h openi ng_or cl osing
of the the shutters 21 and 22 while the shutters 21 and 22 are closed.

In this embodiment, only the disc holding portion 21b is

not secured to the shutter 21 but is connected thereto via an
10 elastic portion 21d and is freely rotatable in the radial

direction of the disc 100 (i.e., toward the center of the

disc). Accordingly, the disc holding portions 2la, 21b, 22a

and 22b can firmly hold a disc 100 having any of wvarious

diameters or thicknesses without allowing the disc 100 to move
15 inconstantly.

A shutter opening/closing portion 22t for use to open and
close the shutter 22 is formed as an integral part of the
shutter 22 so as to be opposed to the rotation hole 22u, i.e.,
near the disc holding portion 22a. When the shutters 21 and

20 22 are attached to the cartridge body 10, the shutter
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shutter. 20 45. The disc cartridge of claim42, wherein the disk 210

hol ding portion is provided as a portion of the shutter. 46. The disc
cartridge of claima44 or 45, wherein the disc cartridge conprises multiple
di sk hol ding portions, which 5 include the disk holding portion and which
are di sposed on the shutter so as to hold the outer periphery and its
surroundi ng portion of the disc. 47. The disc cartridge of one of clains 44
to 46, 10 wherein the disc is brought into plane contact with the shutter

by the dPBRRIERILFIRSHYF t iRAELiAR diisc dmaatiedye ugdegne the cPaifges4 to
47, wherein the disk holding portion has a downwardly tapered 15 sl ope,

grips th i t e by (L] t I (W) o} nt a | i
surface %?ggﬁggdggﬁogﬂghé'|%§§J€§%i$§ﬁ%58gﬁgiﬂpség%1rf%%ggég?g?g ?%e
cartridge body by bringing the disc into plane contact with the shutter. 20
49. The dissinar thedgthutiteane 26 ahai 22,41the® 6Ben2id/clésihephor®iphi Si Ng
a | ocki ng nmechanismfor fixing and supporting the shutter onto the
cartridge body while the shutter covers the chucki ng opening and the head
openi ng. 2Bt5d.s Theverd s@least rihfgebsidge anaddonnhillei dAnsides etamd hieader
surface is partially notched so as not to interfere with the operation of
the shutter..51. ﬁng dif& cq{Irid e of one  of q}ains 41 to 43, 1Q wherein

t he cart??%%Jén%o y 1 hcl tRies i %h rearngsetm(?tné:ge p(g'refcieonlﬁhapostS‘Fg atﬁorti on
of the shutter therein while the shutter

separately provide any gap for allowing the shutter

opening/closing portion 21t to move therein for the cartridge

body 10. In other words, since there is no need to provide an

extra gap for the cartridge body 10, no dust will enter the

10 cartridge body 10 unnecessarily. Furthermore, the shutter

opening/closing portion 22t can be disposed inside the opening

area of the cartridge body 10, thus providing a cartridge of a
good design.

As shown in FIG. 66, the shutters 21 and 22 are not

15 entirely in contact with each other along a line but have a

plurality of contact surfaces that are not aligned with the

line. More specifically, the shutters 21 and 22 have a first

pair of contact surfaces 21f and 22f over the chucking opening

1llc and a second pair of contact surfaces 21g and 22g over the

20 head opening 11lh, respectively. In this embodiment, the

145



exposes the chucki ng opening and the head opening. 52. The disc cartridge
of claim43, further conprising 15 nultiple stopper portions that protrude
toward the disc windowto prevent the disc from droppi ng down through the
di sc window. 53. The disc cartridge of claim52, wherein the stopper 20
portions nove in a thickness direction of the disc cartridge 212 as the
shutter is going to be opened or closed. 54. The disc cartridge of one of
claims 41 to 48 and_50 to 53, wherein the disc cartridge _conprises a

plural i t OBFa8t sAUFTRFES #hEi R Rt HROREARY SFith 1fach Grthem Plopgsibet er s

cooperating wth each other to expose or cover the chucking opening and the
head opegj 5h¢_ i rigge l;aim i ne of.t 10
shutterSBFgggfoéfd%%%%ﬁ?aifa%%ki% Frg%:hgﬁlglscm%%% I e:sgtlﬁ'e sh%?tg'?lse onto
the cartridge body while the shutters are covering the chucki ng openi ng and
t he headobtheni hgnd56thd heonlt act csutfackye 2ifg dral 2yl contarctl witthe ezafdht t er s
15 cover the chucking opening and the head opening by partially overl apping
with each other in a thickness direction of the shutters. 57. The disc
cartri dgetBeToAdoBs & e 1thaf debines a7 aPrefrreambpednapgdendead- -
erroneous insertion preventing 213 mechani sm for the disc cartridge. 58.

The dkscaGaELilsn) 98e ) Sheldiukbe® Jin MRECIdbrtdl R ARERL90

r eaches e sur e of

line. When the shutters 21 and 22 have such shapes, the

shutter 22 can have an integral shape from the vicinity of the

shutter opening/closing portion 22t and can have sufficiently

high rigidity.

10 Shutter springs 31 and 32 are provided outside of the

disc storage portion 104 for the shutters 21 and 22,

respectively. These springs 31 and 32 apply an elastic force

to the shutters 21 and 22 in such a direction as to close the

shutters 21 and 22. The shutter springs 31 and 32 are

15 inserted into two spring poles 11t provided for the cartridge

lower shell 11. In this embodiment, torsion coil springs are

used as the shutter springs 31 and 32. Springs of the same

shape are used as the shutter springs 31 and 32 to reduce the

cost. Examples of other elastic members that may be used as

20 the shutter springs include compression springs, leaf springs
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59. The disc cartridge of claim54, wherein the shutters rotate on nultiple
rotation shafts that are provided on the disc cartridge body. 10 60. The
disc cartridge of claimb59, wherein the rotation shafts are provided in
respective portions of the disc cartridge body other than the disc storage
portion. 15 61. The disc cartridge of claim®60, wherein the head opening
reaches a side surface of the cartridge body, and wherein the rotation

shafts are provided near another side surface thereof that is opposed to
the formBPdsPYBSELFIEREIN 2PHENIShe disc cartridge of claimb54, wherein the
shutters 214 i nclude interlocking portions that open or close the

shutters whil @gbeiyagm niprkpgkedsW thLaN Ot Bk erfidhe T9E3dlinE16ARL! I0ge Of
claim 62, wherein the 5 Interlocking portions are cam shaped or gear-shaped
portions that are provided for the respective shutters. 64. The disc

cartri dgeritec| pionét; wembern 4G iwltie otki nipgEartedninave deldroove
links. 10 65. The disc cartridge of claim54, further conprising an elastic

menber that applies a force in such a manner as to keep the shutters opened
or cl ose®ortgoBe 11vheo%)i thec sartrdggeoflanesi nfiestl whdr &ion ahetel &idide
menber is provided in a portion of the disc cartridge body other than the

00 SRR Mo, PR A 150, PP fLa ] BT e Bt 1 (e
member 40, the convex portion 40t thereof is displaced. Thus,
in accordance with the position of the convex portion 40t, a
sensor switch provided for a disc drive is turned ON or OFF.
In this manner, writing on the disc 100 may be either

10 prohibited or allowed.

This disc cartridge 313 is made up of the cartridge body
10 consisting of the cartridge lower and upper shells 11 and
12, stopper members 23, shutters 21 and 22, shutter springs 31
and 32, and write protect member 40.

15 When the cartridge lower and upper shells 11 and 12 are
joined together, the two rotation shafts 1lls of the cartridge
lower shell 11 are engaged with two concave portions 12h of
the cartridge upper shell 12, In this manner, the rotation

shafts 11s can have their rigidity increased. Thus, even when

20 the shutters 21 and 22 are open, reduced torsion is created
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of the shutter. 68. The disc cartridge of claimb52 or 53, wherein the

st opper nenbers are renovabl e and have been nolded so as to 5 formintegral
parts of the cartridge body. 69. The disc cartridge of claimb52 or 53,
characterized in that the stopper nenbers are provided so as to be
renmovable fromthe cartridge body. 10 70. The disc cartridge of claim47 or
48, wherein the disc cartridge includes a protective |ayer for preventing

t he disc fronageéting scratched on a portion of the shutter that contacts
with t he2ERERAJtEP EESPeChEVE; Sentessy PT watafiion of (Fhegehuktersi Ry 7o,

wherein the protective layer is selected fromthe group consisting of an

anti - scr ghghpNgs POBWBYE féﬁﬁife%agﬂélﬁjt%QOE?GPEEPYSBriHQ%i§1 QH% 132 4,

anti-scratching coating |ayer an stproof coating 20" [ ayer.

The disc cartridge of claim70 or 71, wherein the dirt of the disc is
renoved by acotesully, tthe dilsttelrid eahhdediopenies itn phangntendedtandgld. t he
shutter. 5 73. The disc cartridge of claim70 or 71, wherein the dirt of
the disc is renmoved by the opening_or closingﬁgperation that is perforned

by the shuttef®o WBRSISe SYFEEE6erof hebRhu S igi888ni RR8nde hd cFealihe
opening. 10 74. The disc cartridge of claimb57, wherein the erroneous

. : . : . . ti
that B eoBF SoragY SEpEETRRELETLA [That0a ROKFTPARL, 208, cbp o ias L H8] ' e
asymmetrically

contents that have been written on the disc 100 stored can be
noted down, and an embossed arrow mark (or concave portion)
10a that indicates the direction (the arrow 1A) in which this
disc cartridge 1 is inserted into a disc drive.

10 The cartridge body 10 further includes two pairs of
concave portions 1l0c and 10e on two side surfaces thereof that
are parallel to the inserting direction 1A. These concave
portions 10¢ and 10e may be used as either pull-in notches or
positioning recesses when the disc cartridge 1 is loaded into

15 a disk drive or when the disc cartridge 1 is stored in a
changer. The cartridge body further includes a slit portion
10b on one of its side surfaces. The slit portion 10b may be
used as a recess to identify the upside and downside of the
disc cartridge 1 when this disc cartridge 1 is inserted into

20 the disc drive.
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di sposed in a direction in which the disc cartridge is 15 inserted into an
external apparatus. 75. The disc cartridge of claim49 or 55, wherein the

| ocki ng mechani smincludes: a | ocking hole that is formed through the disc
cartridge body; and a | ocking protrusion 20 portion that is provided for
the shutter so as to engage with 217 t he | ocki ng hol e when the shutter is
| ocated at such a position as to cover the chucking opening and the head

opening. S 76. The disc cartridge. of claim75, wherein the |ocki
prot rusi on ngFF&Ha?§eﬁro&?d@&qgopetﬁ&sgﬁnggrWB§%W§§ESFe§ﬁeéI s&%gshenber
and wherein the elastic nmenber applies a force to the | ocking protrusion

portion ggwagy, tBg hAakEgInhe! enagdaiakesatieihgekang BpRLYSSON BAGK 0N
engage with the locking 10 hole. 77. The disc cartridge of claim49 or 55,
wherein the | ocki ng mechani smincludes: a |ocking hole that is forned

t hrough eheaddsé7callustgetdoalystate odhkery fretshuditwrspand aloked lamnid i S
provided so as to engage with the | ocking hole when the shutter is |ocated
at such a position as to cover the chuckingaopenin%eand t he head opening; a

| ocki ng PePEPtHr WPLG8d ther SPHELETFS: 2L8r PPPHEE  hEBFPCSAVPLY - coftEx 8 ti on

or first concave portion that is forned on the |ocking |ever; 20 and a

secony CoRgRYerALLL! Qﬂeo'a,e?%‘i?ﬁd FOMRX AAHLON 188kihg ﬁ%ﬁtioﬂ?rnﬁﬁd‘)n the

shutter so as to engage w e first convex portion or first concave
portion at the covering position. 78. The disc cartridge of claim77 ,
wherein Fie.|l 68kihfjustrates the details of the disc holding portion of

the shutter.
First, a storage state of the disc cartridge 313, i.e., a
state of the disc cartridge 313 that has not been loaded into
10 a disc drive yet, will be described. In that state, the
shutters 21 and 22 are closed as shown in FIG. 66. Also, as
shown in FIG. 69, the sloped portion 22a’ of the disc holding
portion 22a of the shutter 22 contacts with the outer edge of
the disc 100, thereby holding the disc 100 thereon and
15 pressing the disc 100 in the thickness direction 100t. In
this manner, the signal recording side 100A is brought into
plane contact with the sheet 22p of the shutter 22 and the
disc 100 is held and fixed onto the cartridge body 10. The
other disc holding portions 2la, 21b and 22b also have their

20 own sloped portions 21a’, 21b’ and 22b’', respectively. Thus,
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5 lever is provided for the disc cartridge body by way of an el astic nenber
and wherein the elastic nenber applies a force to the |ocking protrusion
portion toward the | ocking hole to make the | ocking protrusion portion
engage with the | ocking hole, and the elastic nenber also applies a force
to the first 10 convex portion or first concave portion toward the second
concave portion or second convex portion to nmake the first convex portion
or first concave portion engage with the second cqoncave portion or second

r

convex poRffohikesthe sippedRertion 33fye Jhedeishorsed ReEdioRS #da ecki ng

protrusion portion and the elastic nmenber have been nolded so as to form

i ntegral Fts t shukter. They di C ri of ai M4+8, erein
t he Iocklzgg 20a evezp%andla{tl g e?gg?i cé}fr%nbfg% hg\ill% bggﬁcm) (?j(],ed CISH(;:ogst o form
219 integral parts of the disc cartridge body. 81. The disc cartridge of
one of ctartsiddetivodsd,100herein the shutter includes a convex portion that
is provided 5 for the shutter so as to protrude into a center hole of the

disc while the shutter is keeping plane contact with the disc and covering

t he chucki ng &pertilHg afifatfe HO® 8pERRhg TeRATFIARS: esiies 10RA Mt the is
going to be opened, the convex portion lifts the disc in a thickness

di i OR; 0 trj ' [ i I f
the df scaRRer Sy Tot trng ThE drasbafE bATH he sk e AN Tadl 2355 7
fromeach other. 82. The disc cartridge of one of clains 41 to 43, 15

wher ei n Thasdi a6 Gastr iwlga aPdesesitted| o athéy s@gnahutreebsdingClsideng t he
shutter, and wherein each of the shutters includes a convex portion that is

provided for the shutter so as to protrude into a center hole of the disc
while th&d00A. Also, if the exposed side of the disc 100 is rotated

manually or if the shutters 21 and 22 are opened or closed
intentionally, then dust, finger marks or any other dirt that

10 has adhered onto the signal recording side 100A of the disc
100 may be wiped away.

Furthermore, since the shutters 21 and 22 are locked by
the 1locking mechanism 20k, the operator cannot open the
shutters 21 and 22 accidentally. Thus, the signal recording

15 side 100A of the disc 100 can be protected from dust, finger
marks or scratches.

Furthermore, the hole 20h, which is defined by the
notches 21h and 22h provided for the shutters 21 and 22,
respectively, is provided in the regions of the shutters 21

20 and 22 that are located under the center hole 100h of the
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shutters are keeping plane contact with the disc and covering 20 the
chucki ng opening and the head openi ng, and wherein as the 220 shutters
are going to be opened, the convex portions lift the disc in a thickness
direction of the cartridge while contacting with the |ower surface of the
di sc, thereby getting the disc and the shutters out of plane contact from
each 5 other. 83. The disc cartridge of claim8l, wherein the convex

portion has pe that sel cted fromthe consi sti
spherlcaﬁ? apén?a c% |53F sfape™™ : iy §W§be%59 lfﬁrﬁ ‘%gﬁa%%gubsof

mul tiple spheres. 84. The disc cartridge of claimb53, wherein the stopper

menbers foaft | nd@gE ahaPapdss Ofntdiegis httid eten dér 8801d NEodh SEu€akiii d46¢ Of
claim 84, wherein the stopper nenbers are forned integrally with the

shutter by way of flexible nmenbers or elastic nenbers. 86. The disc

cartri dgebeofdenadihegy ogr t8e, shisiteirs @adchnd028f t he st opper nenbers

i ncl udes a convex portion or a concave 221 portion, and wherein an inner
si dewal | or nner er wal the rtrid bod cl udes a guide
concave portl - éW %et%8n§89L58F?l Fﬁgt%ghéﬁﬁ% ??Ptrﬁ¢cgﬁ9§§
portion or the concave portion of the stopper nenber, and wherein the 5

stoppey r%ﬁ@“ﬂﬁb'ﬂ&%%é'bﬂ'E%dt@d%k%%§%a@b§eéhfonZQE EH@ di§C 835t bEdgReas
the shutter is going to be opened or closed. 87. The disc cartridge of

cl ai m 53, wherein the stopper nenbers forn1|ntegral parts of the cartridge
body. 10 shutters 21 and 22, which are butted with each other over the

head and chucking openings 1lh and 1lc, each overlap with each
other in the thickness direction of the disc 100 as shown in
FIGS. 70 and 71. Accordingly, even if the shutters 21 and 22
10 have been closed incompletely because a disc 100 having a non-
regular diameter has been mounted or because the shutters 21
and 22 have not been locked completely, no gap will be created
between the contact surfaces of the shutters 21 and 22. Thus,
even in such a situation, the disc 100 can also be protected
15 from dust, finger marks or scratches.

Also, as shown in FIG. 70, the shutters 21 and 22 are in
contact with each other around the head opening 11h so that
the contact surface 22g of the shutter 22 is located over the
contact surface 21g of the shutter 21. On the other hand, as

20 shown in FIG. 71, the shutters 21 and 22 are in contact with
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88 . The disc cartridge of claim87 , wherein the stopper nenbers are
formed integrally with the cartridge body by way of elastic nenbers. 15 89.
The disc cartridge of claim87, wherein each of the stopper nenbers is an
el astic nenber that is obtained by separating a portion of the cartridge
body via a slit. 90. The disc cartridge of one of clains 87 to 89, 20
wherei n each of the stopper nenbers includes a first convex 222 portion
or a first sloped port il shutter, includes a second sl oped
portion SPCR ‘%g %ﬁdm&%‘?ﬂfﬁﬁvyl}oﬁ%‘fﬁq‘lq%é’%w A &P ShAS 52‘ aﬁ&nEF’rStsecond
sl oped portion or the first sloped portion and the second convex portion
contact | 4grphtd 218208k OLAR! ittt G CROLALAFS H¥lrC! BhaN WBnealer i
when the shutter exposes the chucking opening and the head opening, the
first convex portion and the second sl oped portion or the 10 first sl oped
porti on sadfade 22@€omsf cbheexhmtieror2Zzont dot whis emmnneat,hethe 93ngThe di sc
cartridge of claim9l, wherein a concave portion, mhich engages with the
second convex portion or the_ 15 first convex portion, provi ded near the
first sl® HnﬁgrPYoﬂn%r°¥h@u§E&Bﬁ% §Pﬁbéﬂtp§PFf%ﬁ3593f ?ﬂ@ ghy&ternr 21i dge
of claim84 or 87, wherein the stopper nenbers hold the disc onto the
cartridge,.bedy I t t S reof
and 2%3 grb??nS? g%% gﬁ%?%%%%ﬁtE%bﬁgﬁg"%gﬁﬁact €%€ ebghéﬁgg?gﬁhéﬁg
shutter covers the chucki ng opening and the head openi ng.

of the contact surfaces of the shutter 21 or 22. In such a

structure, the two shutters 21 and 22 can be tightly engaged

with each other in the thickness direction of the disc. Thus,

neither the shutter 21 nor the shutter 22 will be raised

10 unintentionally. In addition, while the shutters 21 and 22

are closed, the contact surfaces of the shutters 21 and 22 can
have increased rigidity.

In this embodiment, the shutters 21 and 22 have the

contact surfaces 21g, 22g, 21f and 22g shown in FIGS. 70 and

15 71, However, the shutters 21 and 22 may also have contact

surfaces at different locations or may contact with each other

in a different manner from those shown in FIGS. 70 and 71.

For example, the contact surfaces 21g and 22g shown in FIGS.

70 and 71 may be shifted to a location around the head opening

20 11h and contact with each other. Alternatively, the contact
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94. The disc cartridge of claimb54, wherein an 5 opening/closing |ever for
use to open or close the shutters and a | ocking mechanismfor use to fix
and support the shutters to the cartridge body when the shutters are

| ocated in such a position as to cover the chucking opening and the head
opening are provided for two different ones of the 10 shutters. 95. A disc
cartridge conprising: a cartridge body including a disc storage portion, a
chucki ng _openi n a peni ng, . in e_di,s¢.storage 15 portjon

st or es aséﬁr% ,ce%a?irl%g a\‘qra?g%dzéré‘%"ggoﬂ\éwﬁf(g%’s, I’Fh?f’gi (r;{lsglatyhg)[e t%blfg'iesdc i's
rotatable in the disc storage portion and that the first side of the disc
i's exposed a hecahieki BEoQRENtAS tRuéRiN@bpeEnidy P8 ta odthetdivdidh
storage portion so as to get the disc chucked externally; and the head 20
opening is also fornmed on the bottom of the disc storage 224 portion so
as to al le@gha dider. whiTben, eddee ashMbiens | 2s aadsifhatanr emhdbithewsscond
side of the disc, to access the second side of the disc; a shutter, which
is supported, and nmovable with respect 5. to the cartridge body, between the
second s&‘d@g‘&r HEHEY ahen i ody the 8F3CB§F8P§QG%'[(T’%% as to

expose or cover the chucking and head openings, and defines a hole in a

regi 0B CQhqk di r f 1 I t |
Gl osed: | aurTpEeaticRt bR PFEbE RS, His IhAsrat 4R i S Sy

presses the disc against the shutter, and holds the disc thereon while the
chucki ng earteértiegd tbpeinnafjde aof thwecadtmidde t he shutter. 15 96 . The disc
cartridge of claim95 , wherein the hole of
Also, while the shutters 21 and 22 are closed, convex
portions 213 and 22j, provided for the shutters 21 and 22 as
shown in FIG. 68, are in contact with two shutter stopper
10 portions 12f provided for the cartridge upper shell 12 as

shown in FIG. 65. Accordingly, the shutters 21 and 22 have

its rotation regulated and cannot move from their locked

positions. As a result, the shutters will not move
inconstantly. In addition, it is possible to prevent the
15 operator from breaking the shutters intentionally.

Furthermore, since the shutters 21 and 22 have their rotation

regulated, the shutter opening/closing portion 22t is not

displaced. Accordingly, when this disc cartridge 313 is

loaded into a disc drive, the shutter opening/closing portion

20 22t can be engaged with the shutter opening/closing mechanism
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the shutter has a dianeter that is approximtely equal to that of the
center hole of the disc. 97. A disc cartridge conprising: 20 a cartridge
body including a disc storage portion, a 225 chucki ng opening and a head
openi ng, wherein the disc storage portion stores a disc) having first and
second sides, therein so that the disc is rotatable in the disc storage
portion and that the first side of the disc is exposed; the chucking 5

opening i ornmed on_the bottom of, the disc storage portion so as to get
t he disc® hEB galiit%5+¥ﬁl§352uﬂft*ﬁ¥9ﬂgﬁf'opening is also formed on the

bottom of the disc storage portion so as to allow a head, which reads

and/or writesnaxsi gngl iAo bBEc$¢6880ndkdafs tHesdi ésrtwaescgga the
10 second side of the disc; a shutter, which is supported, and hovable with

respect to the cartridge body, between the second side of the disc and the
bott om oist headedcistor &ahe Pddsti driye .as Aso skoposénoFIGoVe6,t wheahtdthki ng
and head openings; 15 a disc holding portion, which is provided for the
shutter, presses the disc against the shutter, and holds the disc thereon

whi | e t h818RuAaEtFig9e M dferttRfrthit LBURr drewi ¢hs¢ ndrdnet t+9 ; thed a

rim which expands froman inner side surface of the 20 disc storage
it er e aori oAt Hhe et PP rtE arodis o .
cartridge of claim97, wherein the shutter
engage with the positioning pin engaging holes 1llw of the disc
cartridge 313, thereby determining the horizontal and vertical
positions of the disc cartridge 313 inside the disc drive.
Then, a shutter opening/closing member of the shutter
10 opening/closing mechanism provided inside the disc drive
engages with the shutter opening/closing portion 22t shown in
FIG. 68. At the same time, an unlocking member of the shutter
opening/closing mechanism presses a locking press portion 21t,
which 1is connected to the shutter 21 by way of a locking
15 elastic portion 2le, in the direction 20A. As a result, the
locking protrusion portion 21k of the locking mechanism 20k is
disengaged from the locking engaging portion 22k thereof,
thereby unlocking the shutters 21 and 22 from each other. In

such a state, the shutter opening/closing member moves the

20 shutter opening/closing portion 22t in the direction 20B at

154



5 defines a hole in an area corresponding to a center hole of the disc
whil e the shutter is closed. 99. The disc cartridge of claim97 or 98,
wherein the rimcontacts with the second side of the disc. 10 100. The disc
cartridge of claim97 or 98, wherein the cartridge body has a gap between
the rimand the inner |lower surface of the disc storage portion so that a
portion of the shutter is stored in the gap while the chucking and head 1S
openingsggre exposed the shutter The disc cartridge of cIa n198

10
furt her ﬁ‘prsiagﬁendt’éf‘econvﬁ?nﬁ‘éﬁl??’éﬁl%ro%ﬂ’r& SRUtHEFe 2 TREteRit PR T

convex portion contacting with the second side of the disc while the 20
chucki ngraegtbsadsﬁefel ] %21@0\5%%@0%5{31 the %ﬁa&.ft% £6%be apPdieln®

disc cartridge of claim 100, wherein the shutter includes a convex portion

that cl oses a gap between the second side of the disc and the shutter while
t he shut £feomi thel shetted dfilinghel dascshawn rird I 67.ai Byh@hrondarsdyn t he

convex portion is |located closer to the center of the disc storage portion

than the rimis while the chucking and head openlngs are exposed by the

shut t er. the ebher TRUtteE 2%« tWhigh b tamhodked Wdheither shutssFerl

portion is a protective layer that prevents the disc fromagetting

scratgheg 5 15tﬁQ5.13?3r§b§ﬁaﬁ§rtﬁh@ﬂﬁn?gmc'%b3‘97aigﬂgsgfggﬁ%§i”

protectlve | ayer i s provi e rimto prevent ron1ge€t|ng
scr at ched.
overcoming the elastic force applied from the shutter spring

32, Accordingly, when the shutter 21 has been opened, the
shutter 22 will have also been opened.

By this point in time, the locking protrusion portion

10 21k and the locking press portion 21t will have recovered

their original shapes and returned to their home positions

along with the locking elastic portion 21le. Thus, the locking

elastic portion 2le made of a resin is not deformed

plastically. In this manner, the signal recording side 100A

15 of the disc 100 is exposed through the chucking and head

openings l1llc and 1llh. Also, the disc 100, which has been held

by the disc holding portions 2la, 21b, 22a and 22b, 1is

released therefrom as the shutters 21 and 22 rotate. As a

result, the disc 100 is now freely rotatable inside the disc

20 storage portion 10d.
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106. The disc cartridge of claim 104 or 105, wherein the 20 protective

| ayer is selected fromthe group consisting of an 228 anti-scratching
nonwoven fabric, a dustproof nonwoven fabric, an anti-scratching coating

| ayer and a dustproof coating layer. 5 107. The disc cartridge of claim 101
or 102, wherein the convex portion forns an integral part of the shutter.
108. A disc cartridge conprising: a cartridge body including a disc storage

portion, a 10_chucki ng openjing and a_ head opening, wherein the disc storage
bor ti on’ st or eSBSERUETt FRyi Hie [ FPLRALAGTLEEAnG] 4BE, EERREEPASSBEL KBE ¢ ho

disc is rotatable a.n the disc storage portion and that the first side of
the discqlgcexprsed: ddie:Chusl NGhARRINEY biehPhgRthiol b%{eorrhga the
di sc storage portion 15 so as to get thée disc chucked externally; and the
head opening is also formed on the bottom of the disc storage portion so as
to al | owtheheafl, entierh rtbedhemdd/apenimig eblla. si Gonkefiluent by, t hkesaderd si de
of the disc, to access the second side of the disc; 20 a pair of shutters,
which is sueponted, and npvable with 229 respect to the cartridge body,
bet ween BhéVe€edSnd' W FeedEYt he QQQ?%ﬁﬁiQhﬂr%BgtSFI&PQQMPEF€%t%?%r8§e
portion so as to expose or cover the chucking and head openings; and a disc
hol di &g Qﬁéthﬁgc ygbch is provided for the 5 shutters) presses the disc
agai nst the shutters, and holds the disc thereon while the chucking and
head openings are covered with the shutters,

As described above, only by getting the locking

protrusion portion 21k pressed externally by a protrusion, for

example, in the direction 20A and disengaged from the locking

engaging portion 22k while pressing the shutter

10 opening/closing portion 22t in the direction indicated by the

arrow 20B at the same time, the shutters 21 and 22 can be

rotated to expose the chucking and head openings 1llc¢ and 11h

and the disc 100 can be released from the disc holding

portions 21la, 21b, 22a and 22b. Thus, it is possible to

15 prevent the operator from opening the shutters or removing the

disc accidentally. As a result, the disc 100 can be protected
from dust, finger marks or scratches.

Hereinafter, it will be described how the disc cartridge

313 is ejected from the disc drive. When an ejecting

20 mechanism of the disc drive starts to operate, the shutter
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wherein the head opening reaches a side surface of the cartridge body, and
10 wherein an operating portion for use to open and close the shutters is
provi ded for the shutters and is |ocated inside the head opening. 109. A
disc cartridge conprising: 15 a cartridge body including a disc storage
portion, a chucking opening and a head opening, wherein the disc storage
portion stores a disc, having first and second sides, therein so that the

disc is rotatable in the disc stogggg portion and that the first side of
the di scPPLERPERFLIN%he MRS ng YB3 Bpefitsy PeePor #89296%% n¥1EBt t BRPof t he

di sc storage portion 230 so as to get the disc chucked externally; and

i o R e e S i

second side of the disc, to access the 5 second side of the disc; a pair of

shut t er sthevhishhtiters upemingd clasdngovsddtcion t B2t espeRs WO ddeulart thdge
body, between the second side of the disc and the bottom of the disc
storage portion so as to_expose or cover the chucking and head openi ngs;

and 10 aSkkEeTdI 2 riPPot? i cARNQhi o kePhroReRRY RBYMOFR: shTiRakri§ pPesses

the di sc against the shutters, and holds the disc thereon while the

chuckd n d d AREYUSISS e \% d with.t. shutters, : int
shut rjergsifl}g'\/e%ﬁgrst and sec%%daglgi fi';sf’of %5%‘8‘%610 SS'?L %c’tégefreogrlc% pglgr of
contact surfaces contacting with each other, the first and second pairs

bei ng nate g gapglyed h feamh tdidheshuddér IpeifAgsc 3aardnd dge ah auwgHn 409,
wherein the
direction as to close the shutters 21 and 22, start to rotate
in the closing direction. Consequently, the shutters 21 and
22 close up the head and chucking openings 1llh and 1llc. In
10 this case, the shutters 21 and 22 are locked to each other by
the locking mechanism 20k. In the meantime, the disc 100 gets
held by the disc holding portions 2la, 21b, 22a and 22b again
to recover its original state. In such a state, the disc
cartridge 313 is ejected from the disc drive.
15 In the disc cartridge 313, the disc contact portion 23a
of the stopper members 23 provided for the cartridge body 10
and the disc contact portion 128’ of the cartridge upper shell
12 are located at the same vertical level as shown in FIG. 69.

Also, the top of the sloped portions 2la’, 21b’, 22a’ and 22b’

20 of the disc holding portions 21la, 21b, 22a and 22b of the

157



20 contact surfaces of each of the first and second pairs are 231 sl oped,
and overlap with each other, in a thickness direction of the disc. 111. A
disc cartridge conprising: 5 a cartridge body including a disc storage
portion, a chucking opening and a head opening, wherein the disc storage
portion stores a disc, having first and second sides, therein so that the
disc is rotatable in the disc storage portion and that the first side of
the disc |s exposed; the chucking 10 opening is formed on the bottom of the

di sc st oFRYETEEFt 2dn G £2 t15 Jetohere i steRpdickRanckher RRLEP™ &fd thfe head

opening is also forned on the bottom of the disc storage portion so as to

al | ow a_bead, dihirelor Gasis AU oS3 hihes 19651 G uild O PLo DG, S 3pRAT 5] de of

the disc, to access the 15 second side of the disc; a palr of shutters,
which is supported, and novable with respect to the cartridge body, between
t he secomttichdéhef dibhe d06ciandotée bWpwandn of Addrerdirsylst arladeymdt tthen SO
as to expose or cover the chucking and head openings; and 20 a nunber of

di sc hol ding portions, which are provided 232 for the shutters, press the
di sc agafAsSt tIRFSHtAcer3l3 aR@yhdiel PRgddisddthefer et Aty t AE Rfdideng and
head openings are covered with the shutters, wherein at |east one of the

di | di L.ARs i §.5 . f..th j t
por i on i AapERATRo So R THRE BRITE, WSy SR, e Bl Y A0e
conpri si ng:

and 22 still can bhold the disc 100 firmly thereon. For

example, particularly when the disc 100 is used upside down,
the disc 100 that is no longer chucked contacts with the disc
contact portions 23a and 128’ and still can maintain its

10 horizontal position. And when the shutters 21 and 22 are
closed in such a state, the disc 100 contacts with the slopes
2la’, 21b‘, 22a’' and 22b' this time. Then, the disc 100 will

. slide along the slopes smoothly to be held firmly by the disc
holding portions 2la, 21b, 22a and 22b.

15 As described above, in the disc cartridge of this
embodiment, the cartridge body thereof has a disc window and
covers only one side of the disc. Also, a shutter
opening/closing portion is provided inside a head opening of
the cartridge body, and therefore, there is no need to provide

20 any unnecessary gap for the cartridge body. As a result, no
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a cartridge body including a disc storage portion, a 10 chucki ng opening
and a head opening, wherein the disc storage portion stores a disc, having
first and second sides, therein so that the disc is rotatable in the disc
storage portion and that the first side of the disc is exposed; the
chucki ng opening is formed on the bottom of the disc storage portion 15 so
as to get the disc chucked externally; and the head opening is also forned
on the battom of .t he, disc stora p on so.as to allow a head, which
reads an E}egngegr -1k ??%ﬁ% ?#t?ﬁ?suﬁﬁﬁﬁ}qﬁ dg °%¥the disc, to access

t he second side of the disc; 20 a pair of shutters, which is supported, and

novabl e with 233 aadi®SReCt #K: t BRoCahbitktdes RedY mdd WesncbheaseCc@dnsi de
of the disc and the bottom of the disc storage portion so as to expose or

cover the chucking and head openi ngs; a nunber of disc holding portions,
whi ch ar eapghovoitbed 8lPog tthe skeotezdldinendfedbe dfisghioverhddhea chamokiagd! y
t apered sl ope that presses the di sc agai nst the shutters and holds the disc

t hereon whil e the king a head qpeni § are covere w th the shutters;
Rt USRI WV e T Lo e B g S U A

surface that prevents the disc frontdropprng down fromthe disc storage

portign gRYnWNERE afeh tRIQMindedokor thbe gadd ri QQQIbOQMetQh§Hé“'Hﬁ$%f% ¥er the
disc, wherein a portion of the slope of each said disc holding portion is

Iocated over the contact surface of each said 15 stopper nenber. 113. The
di sc car fccdgdinflpne tbksel ahwktEd® taanl IRaveheneiimtielheapadr stfruitutdeers i s
| ocked together while closed. 20 114. The disc cartridge of one of clains

108 to 113
from the vicinity of the shutter opening/closing portion and

can exhibit sufficiently high rigidity.
Furthermore, since the two shutters are locked or
10 unlocked to/from each other, the operator cannot open or close
the shutters accidentally. Thus, the disc can be protected
from dust, finger marks or scratches.
Moreover, at least one of multiple disc holding portions
is not secured to the shutter but is Jjust connected thereto
15 wvia an elastic portion. As an elastic force is also applied
from a shutter spring, the disc holding portion can be
deformed elastically in the disc radial direction. For that
reason, even if a disc of a non-regular diameter has been
mounted, such a disc can also be held firmly without allowing

20 it to move inconstantly.
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234  further conprising a shutter contact portion that regul ates the
positions of the shutters being closed. 115. A disc cartridge conprising: 5
a cartridge body including a disc storage portion, a chucking opening and a
head openi ng, wherein the disc storage portion stores a disc, having first
and second sides, therein so that the disc is rotatable in the disc storage
portion and that the first side of the disc is exposed; the chucking 10

openi ng | on,the bottom of the disc storage portion so as to get
t he discé@%égiggggx?érnally; and the head opening is also forned on the

bottom of the disc storage portion so as to allow a head, which reads

and/ or wr i t esyarsianRtet! OMhON dihe SeaNdiHigle 14 headbSfaidd a6gess the
15 second side of the disc; a pair of shutters, which is supported, and

novable with respect to t he cartridge body, betmeen t he second side of the
di sc andfohetéantlom enfbodisnenisc off ortdye porésemt soimgebbvienposeldr bever
t he chucki ng and head openi ngs; and 20 a nunber of disc hol ding portions,

whi ch are rovi ded 235 for the shutters, gress t he disc agalnst t he
shut t er sSIe3FRLPEE GWiHE BPERTRCE b WGt e ThetRFRRER Bl andlRebReofdRfngs

are covered with the shutters, wherein each said disc holding portion
I ncl udescaritigbe 53F1Q”b9n ﬁ’lhté“ 8mbbaSheiE! gh:theangaﬁtesetﬁ' PO 0gpyi th a

second hei ght t is lower than the first height, and ereln an upper
surface of the cartrldge body has a recessed portion to receive the top of
the firstopotérparbf of the disc cartridge 313 of the thirteenth

embodiment is identified by the same reference numeral.
The disc cartridge 314 is different from the disc
cartridge 313 of the thirteenth embodiment in the respective
10 shapes of the inner upper surface 12u of the cartridge upper
shell 12 (see FIG. 79), the disc holding portions 2l1la, 21b,
22a and 22b (see FIGS. 72 through 79) and the stopper members
53 (see FIGS. 72, 77 and 78). In addition, the disc cartridge
314 further includes a disc receiving portion 60 (see FIGS. 72
15 and 81). Thus, the following description of the disc
cartridge 314 will be focused on these differences.
In the disc cartridge 313 of the thirteenth embodiment,
the respective tops of the disc holding portions 2la, 21b,
22a and 22b thereof are located at substantially the same

20 wvertical levels along the outer periphery of the disc 100.
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each said disc holding portion that noves as the shutters are 10 going to
be opened or closed, the recessed portion being thinner than another
portion of the upper surface of the cartridge body under which the second
portion of the disc holding portion noves. 15 116. The disc cartridge of
claim 115, wherein as the shutters are going to be closed, the first
portion contacts with the disc earlier than the second portion. 117. A disc

cartridge conprising: 20 a cartridge body_including a _disc storage portion,
2 236 CRUGKIHG Aifon B AR AIRBACBRLRIGES M dh EhesqiTbadiiiade
portion stores a disc, having first and second sides, therein so that the

disc is 595@3:&9&8:1% natkﬁe fgirﬁ.@dstoq{aa?e P@L4d Oflo Pdnd hﬁ&rwsn% | b§h,Sigg of

the disc Is exposed; e disc storage 5 portion also has a disc w ndow

t hrough which the disc is inserted or renoved into/fromthe disc storage

porti on; ahlle 2ebualsi BHoameinnd IGS .f AB3me0hkdo 7 9t.he Moatet Grpeafi fiiloa ldiysc esichr age
portion so as to get the disc chucked externally; and the head opening is
al so forned on the bottom of the disc storage 10 portion so as to allow a

head, whP&h thead9isfd LM% eROBLX¢RFIalklPr 0A%h #RE SEdonincludedf ehe

disc, to access the second side of the disc; a pair of shutters, which is
suppokt ed., d e1 M4 h e hitd (oTo Ao T-I eloiie
secong s?égggf p?ﬁ*e{'%?é %ilﬁ\is% a{'l%f%)h% b%%%m%é?@tkﬁg g’lggpcl% stors(ig)g1 \[l)tgl%t ie}))n SO as
to expose or cover the chucking and head openings; a nunber of disc hol ding
porti onsandhhab ar €ipsevheedhitohli;handhat secondppestibhe 221b; 2g2anstr t he
shutters, and hold the disc thereon while the chucki ng and head openi ngs

are 20 covered with the shutters; and
222b that has a second height h2. The other disc holding

portion 2la consists of a second portion 22l1la that has the
second height h2.

10 The first height hl is greater than the second height h2
and is approximately egual to the height of the disc holding
portions 2la, 21b, 22a and 22b of the disc cartridge 313 of
the thirteenth embodiment. That is to say, the disc holding
portions 2la, 21b, 22a and 22b of this embodiment are lower

15 +than the disc holding portions 2la, 21b, 22a and 22b of the
disc cartridge 313 of the thirteenth embodiment except their
first portions 121b, 122a and 122b.

Also, as shown in FIGS. 74 and 75, a step 223 is formed
on the upper surface of the first portion 122a of the disc

20 holding portion 22a. Specifically, the step 223 is provided
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237 a stopper nenber, which is secured to the cartridge body so as to be
novabl e between a state of protruding into the disc wi ndow and a state of
not protruding into the disc window 5 118. The disc cartridge of claim
117, wherein the stopper nenber is novable on a plane that is parallel to -
t he upper surface of the cartridge body. 10 119. The disc cartridge of
claim 118, wherein the stopper nenber is rotatable on the upper surface of

the cartrjdge dy. 120. A disc cartridge conprising: .15 a caytri_d body

i ncl udi naiag iggesto £5e P&Hﬁtﬁfi’ & hglg‘f(i ﬁijggpéﬁi H‘%a&n& aP%édOSpgﬁ’i%g,
wherein the disc storage portion stores a disc, having first and second
sides, therginpaptibAt 1288 ¢hat i rAl&ab! & | fhd hgi dh SesShepREe R ON.
and that the first side of the disc is exposed; the chucking 20 opening is
formed on the bottom of the disc storage portion 238 so as to get the

di sc chuthedothérr partythandofhe RAeadmdpeni sepsial adsbofpenednonhhahleot t om
of the disc storage portion so as to allow a head, which reads and/or
wites a signal fromon the second side of the disc, to access_the 5 second

side of VRBeHi SUTE3CRai0f ihenhEiFst sPORAieR iLelbyfforihel, dhse ROLAEMS wit h

respect to the cartridge body, between the second side of the disc and the

bot t 0 of,o L RELA $£p SELH AE PRE LGS S B4R VPR FirtY PortionchYsk NI

and head openi ngs;

of the disc holding portion 22b.

As the shutters 21 and 22 are going to be closed, the
first portion 121b, 122a or 122b of the disc holding portion
21b, 22a or 22b contacts with the disc 100 earlier than any

10 other portion thereof (i.e., earlier than the second portion
221b, 222a or 222b thereof).

The disc holding portions 2la, 21b, 22a and 22b move as
the shutters 21 and 22 are opened or closed. FIG. 77
illustrates the respective positions of the disc holding

15 portions 2l1la, 21b, 22a and 22b while the shutters 21 and 22
are closed. On the other hand, FIG. 78 illustrates the
respective positions of the disc holding portions 2l1a, 21b,
22a and 22b while the shutters 21 and 22 are opened. FIGS. 79
and 80 illustrate cross sections that are respectively taken

20 along the lines B-B and C-C shown in FIG. 78.
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10 a nunber of disc holding portions, which are provided for the shutters,
press the disc against the shutters, and hold the disc thereon while the
chucki ng and head openi ngs are covered with the shutters; and a disc
receiving portion, which is provided along the 15 inner circunference of an
inner |ower surface of the disc storage portion so as to contact with an
outer edge portion of the second side of the disc that is being held while
the shutters are cl osed. 20 e disc cartrldge of claim 120 mhereln

at |east a 2385 SBQFp P Fﬁ%sdlgz'rEQe?Q?nb pOtRS PO Lg% 1% Ak

inner |Iower surface of the disc storage portion and contacts wth the other

side of 4Bg disCine LidtherNEpALSC RAFCAIP20! o¢ aiHB 128r+WREGE! My di sc
receiving portion is a taper that is provided between an inner sidé surface

and the inner |ower surface of the disc storage portion, and wherein while
t he shut shedlaide,ciktbsedghmnehidtie thecfisstiOpdetihnd M2 ihit er22adgmdfl22e di sc
is in contact with the disc receiving portion. 123. A disc cartridge
conpr|5|n% a cartridge body i ncluding a_disc storage portlon a 15

chucki ng©8peihgdaRa 24T JRAFHELRSINRLRY n 22% R4 c 22P0rRARS poFt ithe

stores a disc, having first and second sides, therein so that the disc is

r ot at gbl S tora p. i d t i.Ls | di sc
21 301 ok kRS 258n8" 95 70Re LR NCeidla ! End {leslale Ol e
storage portion 20 so as to get the disc chucked externally; and the head

240 other hand, the regions 12x’', 12y’ and 12z’', through which the
second portions 221b, 222a and 222b thereof pass, are not
recessed. Accordingly, the cartridge upper shell 12 is
thinner in the regions 12x, 12y and 12z than in the regions

10 12x', 12y’ and 12z' and the other regions.

As shown in FIGS. 76 and 79, the top of the first portion
122a is located at a vertical level higher than the bottom of
the stopper member 51. Also, the top of the first portion
122a of the disc holding portion 22a enters the recessed

15 region 12x on the inner upper surface 1l2u of the cartridge
upper shell 12, and the recessed region 12x receives the top
of the first portion 62a. Since the step 223 is formed at the
top of the first portion 122a, just a part of the upper
surface of the first portion 122a is in contact with the inner

20 upper surface 1l2u. On the other hand, the second portion 222a
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opening is also forned on the bottom of the disc storage portion so as to
all ow a head, which reads and/or wites a signal fronfon the second side of
the disc, to access the second side of the disc; 5 a pair of shutters,

whi ch is supported, and novable with respect to the cartridge body, between
t he second side of the disc and the bottom of the disc storage portion so
as to expose or cover the chucki ng and head openi ngs; and a nunber of disc

hol di ng portions re provi d 10 for the shutt SsS he di sc
agai nst tiie 2Pt £Br smngzr‘?d:tho‘f’ﬂufh i sSSFer 'éBReF\/mSIu@ c{?d'b head
openings are covered with the shutters, wherein an inner Iomer surface of

t he d|scdg&q&ggﬁepgbbbgnshggiugfs first regi ons, through which respective
15 bottoms of the disc holding portions pass while the shutters are going

to be opened or closed, the ffirst regions being recessed. 124. A disc
cartridge confio apERn éﬁﬂactasermuged@mﬁ¢dnmﬂ2kﬁagda2dismosthﬂageuhﬂtion,
a 241 chucki ng openi ng and a head opening, wherein the disc storage
portion stores a disc, having first and second sides, therein so that the

disc i s FSL&EABPe GaVSERe RY s %tGPaaécbopFﬁdﬁeQn&9ﬁmﬁ°Rh% f thet R of

the disc is exposed the chucking 5 opening is fornmed on the bottom of the

di sc. 3t o399 ;00" 0k S9¢ A%nk0 Qi LRELGISE BRUEkBH 99T amh! Yheanduldie head

openi ng so formed on t tom i SC storage portion so as to
all ow a head) which reads and/or wites a signal fromon the second side of
t he di scupperaccessarke 1Quseodnd thiede cafrtiri€igedl sapper shell 12 is

preferably small. For that purpose, the top of the first
portion 122a of the disc holding portion 22a has a convex arc-
shaped cross section when taken in the radial direction of the

10 disc 100. This step 223 is provided to compensate for
shortage in strength, which would be caused@ by a sharpened top,
and to make that top moldable more accurately and more easily.

As shown in FIG. 80, the top of the first portion 122b of

the disc holding portion 22b is also located at a vertical

15 1level higher than the bottom of the stopper member 53. And
the top of the first portion 122b enters the recessed region
12z on the inner upper surface 12u of the cartridge upper
shell 12 (i.e., the recessed region 12z receives the top of

the first portion 122bh). Although not shown, the top of the

20 first portion 121b of the disc holding portion 21b is also
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a pair of shutters, which is supported, and novable with respect to the
cartridge body, between the second side of the disc and the bottom of the
di sc storage portion so as to expose or cover the chucking and head

openi ngs; and 15 a nunber of disc holding portions, which are provided for
the shutters, press the disc against the shutters, and hold the disc

t hereon whil e the chucking and head openings are covered with the shutters,
wherein an inner |ower surface of the disc sto&@gﬁ 20 grtlon |ncIu es

second re9Pahedt &t &r ¥erbdgfdd FsVehehdgBer otitgm, Ry t

peri phery of the shutters while the shutters are closed t he second regions

being recessidr hémpef ghSCaGAl hiides P iidiled ol 1P ColOMhe

i ncluding a disc storage portion, a ch I ng openi ng an €ad openi ng,
wherein the disc storage portlon stores a disc, having first and second

si des, tbﬁnefnuppefrsurﬁdue(ﬁzn:dﬁrmﬂaatamk&dba tpeedi sheklolage portion
and that the first side of the disc is exposed; the chucking 10 opening is
formed on the bottom of the disc storage portion so as to get the disc
chucked ext er A&l ApscribedhabrEgd GB@nFﬁ@1P§SaH%¥4(i%ﬁxPQﬂl%%% 8Bt B/ of

t he di sc storage portlon so as to allow a head, which reads and/or wites a

si gnak, 5 Qplan bRg:See0ad sl douplof NEnd! Sarl9aRECGRRANE Soppnd. i de of

t he di sc; a pai utters I'S suppor novabl'é wth respect
to the cartridge body, bet ween the second side of the disc and the bottom
of the dieeestédage pPoeEdeDre SpodtibAseXiOSEher diederhéhdimdupoirtdoasd head
openi ngs; and 20 a nunber of disc holding portions, which are provided 243
Thus, the overall thickness of the disc cartridge 91 can be
reduced by the depth of those recessed regions 12x, 12y and
12z.

10 Even if the cartridge having such a structure is used
either vertically or upside down, the disc 100 that is no
longer chucked never fails to contact with the sloped portion
122a’ of the first portion 122a of the disc holding portion
22a as the shutters 21 and 22 are going to be closed.

15 Thereafter, the disc 100 will slide smoothly along the sloped
portion 122a’ to contact with the sloped portion 222a’ of the
second portion 222a of the disc holding portion 22a (see FIG.

74). At the same time, the disc 100 also contacts with the

sloped portion 22l1a’ of the second portion 221la of the disc

20 holding portion 2la including no protrusion. In this manner,
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for the shutters, press the disc against the shutters, and hold the disc

t hereon whil e the chucking and head openings are covered with the shutters,
wherein an inner | ower surface of the disc storage 5 portion includes third
regions that are | ocated around the chucki ng and head openi ngs and/ or near
an inner side surface of the disc storage portion, the third regi ons being
recessed. 126. A disc cartridge conprising: 10 a cartridge body including a
di sc storage portian,. a chucking opening and a_head opening, wherein the

di sc st or@%e 5P gPPquJd’rgespSnggﬁ,s h%l’t/gngmfdi r ¢EPaP cé’ﬁ’% sfygs, Ybrein
so that the disc is rotatable in the disc storage portion and that the
first siqeeleonheslipirdtiveiResedrnbhawdUskhds §3s8PHY1M NS SHFIRshoN the
bottom of the disc storage portion so as to get the disc chucked
externally; and the head opening is also formed on the bottom of the disc
st orage [2att i amnd s@2bs alsoalhald atheadiisehi 100 r ¢hdseand/thiromght esingi ldgnal
from on the second side of the disc, to access the 20 second side of the

di sc; 244 a shutter, which is supported, and novable with respect to the
cartri dgO@PSERFIoRSr we P IRIiNHIhd attheugh « Higi disgngarkeigge: asofe t he
di sc storage portion so as to expose or cover the chucking and head

openi rgS; raQf di s ol di i [.C I Vi t he
Shurt o msrsed {edd STl 100 RELEERS: LBhCy3sR. R AR,
whi | e the chucki ng and head openings are covered with the shutter; and
first andnsesgngocpetiahi agdpeahi noid vhechistethereon Ojust as intended.

If this disc cartridge had its overall thickness just
reduced without changing the shapes of the disc holding
portions (or using the disc¢c holding portions of the first

10 embodiment as they are), the regions 12x, 12x°, 12y, 12y’, 12z
and 12z’ on the inner upper surface 12u of the cartridge upper
shell 12, through which the disc holding portions 22a, 21b and
22b pass, should all be recessed as can be seen from FIG. 78.
In that | case, the cartridge upper shell 12 would have a

15 reduced [thickness over a rather wide area and such a disc

cartring would have a decreased strength. In contrast, the
disc cartridge 91 can have its thickness reduced without
decreasing its overall strength because the regions 12x, 12y
and 12z With a reduced thickness are relatively narrow.

20 In this embodiment, protrusions are provided for three of
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10 open and cl ose the shutter. 127. The disc cartridge of claim 126,
wherein the first and second operating portions are respectively provided
for first and second side surfaces of the cartridge body. 15 128. The disc
cartridge of claim 127, wherein the first and second side surfaces are

adj acent to each other. 129. The disc cartridge of claim128, wherein the
first 20 operating portion is a protrusion that is connected to the 245
shutter, and _wherein the shutter is able to_be opened or closed by sliding

the firstPOpePYFi AdSFolCAGAnE B9F tdopsr thb e ingethe r ELTSFgBOTGAPREe. 5

130. The disc cartridge of claim 129, wherein the second operating portion

is a "Otﬁl&&% maaber Al hemcogamay id hsbhec8h4t td%rp’en%ﬁg;g% eifet he

shutter is able"to be opened or closed by 10 rotating the se operating
portion. 131. The disc cartridge of claiml29, wherein the second operating
porti on nsmbes|oflidigsd ik disnbeorithansi srethagetdapeshofhehehshtieterand 15
wherein the shutter is able to be opened or closed by sliding the second

operating portion along the second side surf ace . 132. The disc cartridge
of clai m 129, TRferdi$e i Hescsge 23 petdt i Agisor MERILBeRtheif nBABEr t hat
IS connected to the 246

5 different from the disc cartridge 313 of the thirteenth
embodiment in the shape of the stopper members 53.

As shown in FIG. 72, the stopper members 53 have the

shape of a notched circular plate. Specifically, notches 54

having substantially the same shape as the stopper members 53

10 are provided along the disc window 12w of the cartridge upper

shell 12 and the stopper members 53 are engaged in a rotatable

state with the notches 54. As shown in FIG. 77, the stopper

members 53 are held in such a manner as to partially protrude

into the disc window 12w of the cartridge upper shell 12 when

15 rotated. Also, as shown in FIG. 78, by rotating the stopper

members 53, the stopper members 53 may also be held in such a

manner as to be stored inside the cartridge upper shell and

not to protrude into the disc window 12w. If the stopper

members 53 are easily disengaged from the notches 54

20 unintentionally, then the side surfaces of the stopper members
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shutter, and wherein the shutter is able to be opened or closed by sliding
the second operating portion along the second side surface. 5 133. The disc
cartridge of one of clainms 126 to 132, conprising a pair of shutters,
including the shutter. 134 . The disc cartridge of claim133 , wherein the
first 10 and second operating portions are connected to, or engaged wth,
the pair of shutters, respectively 135. A disc cartridge conprising: a

cartridge_body [ncl ud] sc_stora agrtion, a 15 c 0 i ng and
a head ogan?ﬂé, {:ﬁﬁe?%i:?r\lﬁ?ﬂ ‘h T 1'sl"fe'Or tp S SIPPETo SR rl;‘ 51238‘ sz]\'?'l
first and second sides, therein so that the disc is rotatable in the dISC

storage laefaasmyaaﬁga&fﬁgt&&léa«étaﬁd nRlext ?h eréii3hsl, S reXPRI&MAp1IENE

chucki ng opening is forned on the bottom of e disc storage portlon 20 so
as to get the disc chucked externally; and the head 247 opening is al so
formed on t heIbostiom af sthectiise, stho agelgiordssonisdthes stoprdrowmemblessd,

whi ch reads and/or wites a signal fromon the second side of the disc, to
access the second side of the disc; 5 a pair of shutters, which is

suppor t ed3 BAY REvEBPSLIRtHRIEE RAaY $q fhata of ithGe WHEF, PeEtWOEn thie

second side of the disc and the bottom of the disc storage portion so as to

eXpOoSg OfaLPYEAG NGpHRIC heagy,QReENiAES; ugher i §g4hekLdi ng
portlgns a\/\ﬁll\'(cﬁgare %r ov:gél%g nldlfor t g shEt %erdsl%d;;ress Ifﬁe %lgc aggﬁnst
the shutters, and hold the disc thereon while the chucking and head

openi ngshave aovedecedJ dverdlEl sthitdkaress.and

The disc cartridge 314 of this embodiment is also
characterized by including a disc receiving portion 60 at the
bottom of the inner periphery of the disc storage portion.

10 The disc storage portion is defined by the inner lower surface
llu and the inner side surface 111 of the cartridge lower
shell 11 as shown in FIGS. 72, 77, 78 and 8l1. The disc
receiving portion 60 has an upper surface 60a, which is
parallel to the inner lower surface 1llu of the cartridge lower

15 shell 11.

While the shutters 21 and 22 are closed and the disc 100
is held by the disc holding portions, the outer edge and its
surrounding portion of the signal recording side 100A of the
disc 100 are in contact with the upper surface 60a of the disc

20 receiving portion 60. Thus, no dust will be deposited on the
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a rotation stopper nenber, which is provided for at |east one of the disc
hol ding portions to prevent the disc from15 rotating while the shutters
are closed. 136. The disc cartridge of claim 135, wherein the rotation
stopper nenber is made of a material having a |large coefficient of friction
and is provided for the at | east one 20 of the disc holding portions so as
to contact with the disc 248 while the shutters are closed. 137. The disc
cartridge, of wherein the r¢ op, sto nmenber made of
Fubber - &1988' RefpEdton Airagd W0amsts sTit: St abeT | She HOHPLACPAAORy
di sc storage portion, a chucking opening and a head openi ng, wherein the

di sc st okRgeipREE! PHwdRSs@rfhSE W oW RN 345 agea18ee shayhng first and
10 second sides, therein so that the disc is rotatable in the disc storage

portion and that the first side of the disc is exposed inside the disc

w ndow, the cAlterngtipehyngthes dibserececriving lpoittdmnof6Ot maydihsawes tamyage

portion so as to get the di sc chucked externally; and the head opening is
al so 15 formed on bottom of the disc storagerortlon so as to_allow a

head, \/\h?@ﬁp?e%}%e’anﬁ?%? Wt e Hhdi LG + Fr-on FiOFe SFETRHE -siafe SHOWhe

disc, to access the second side of the disc; a pair of shutters, which is

suppogtegge .gﬁyabtedmhrégetﬁ_ﬁp%%%m&rh%c ahz&n&gsc S?%F:elaets% o the

second si e 249 di sc an ottom of t age portion so
as to
may be formed so as to contact with the inner lower surface

1lu and the inner side surface 111 of the cartridge lower
shell. In that case, while the shutters 21 and 22 are closed
and the disc 100 is held by the disc holding portions, the
10 outer edge of the signal recording side 100A of the disc 100

contacts with the disc receiving portion 76.

EMBODIMENT 15
Hereinafter, a disc cartridge 315 according to a
15 fifteenth embodiment of the present invention will be
described with reference to FIGS. 83 through 87. In the disc
cartridge 315 of this embodiment, the same member as the
counterpart of the disc cartridge 314 of the fourteenth
embodiment is identified by the same reference numeral.

20 As shown in FIG. 83, the disc cartridge 315 is different
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expose or cover the chucking and head openings; a nunber of disc hol ding
portions, which are provided for the shutters, press the disc against the
shutters, and 5 hold the disc thereon while the chucking and head openi ngs
are covered with the shutters; and at | east one stopper nenber, which is
provided for the cartridge body so as to protrude at |east partially into
the disc wi ndow, 10 wherein the head opening reaches a side surface of the

cartridgg_bod wherein an op i,ng ortl far, use to open apd_cl ose
The shurfERS Fhepdiathcirr trEdan Sk, var B ey Sisto et P natReas
opening. 15 139. The disc cartridge of cIa|n1138 wherein the shutters have

first ang,speqddl ARl Styife £ UH 3ecetdels2®8S, 882CB7PRNA QEaCQﬁkéﬁ%hSHBEaces
contacting with each other, the first and second pairs being nof aligned

wi th each other. 20 250 140. The disc cartridge of claim 139, wherein the

cont act swr respecbtiveackgibnsheff itled moesetowdrpaursaeee 1dlwpetl, thad

overlap with each other, in a thickness direction of the disc. 5 141. The

di sc cartrld of cIa|n1140 wherein in the first @alr of contact surfaces,
I

the contSRYTEHAgedEWT sheldr Hhdhako CORTECE: With FheafBHEEOEF £he@BBnt act

surface of the other shutter, while 10 in the second pair of contact

surfagcesyst BRACERL dfle SMWACCseddis OPPv SHHAT 92y B AGHH EohiPEEFs t B

cont act

and 22. These four types of recesses will be described one by
one. Where the disc cartridge is supposed to hold a 12 cm
disc, these recesses may have a depth of about 0.1 mm to about
0.3 mm, for example.

10 As can be seen from FIGS. 84 and 85 illustrating a state
where the shutters 21 and 22 are closed and a state where the
shutters 21 and 22 are opened, respectively, the first type
of recesses 86 are formed on respective regions of the inner
lower surface 1lu of the cartridge 1lower shell 11 that

15 contact with the disc holding portions 2la, 21b, 22a and 22b
of the shutters 21 and 22 being opened or closed.

The disc holding portions 2la, 21b, 22a and 22b are
sandwiched between the cartridge upper and lower shells 12
and 11 with almost no gap left between them. Accordingly,

20 when respective members of the disc cartridge 315 are
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surface of the other shutter. 142. The disc cartridge of claim 139) wherein
whil e 15 closed, the shutters define a hole in a region corresponding to a
center hole of the disc. 143. The disc cartridge of claim 142, wherein the
hol e defined by the shutters has a dianmeter that is approximately 20 equal
to that of the center hole of the disc. 251 144. The disc cartridge of
claim 142, wherein the disc holding portions are provided at tw ends of

the shutters, an wherein each said disc hoIdingngortion has a downwardly
t apered 2F8pEPL8A1A9IeHNETi QT d&r 13T g oftASE MreBReTindfei HPat H1885st one

of the disc holding portions is provided so as to be novable toward the
center o :@58Ca120 6.5 T i agtri f i gé§% eirp each
sai d dis%a%gﬁéﬁ%g Sé%t?%% fhc ud%sﬁga?iégt%#ﬁ%ﬁ%%f%ﬁ%%?ea |r§?8ﬂeF§ﬁt and
a second portion with a second height that is lower than the first height,
and wher aenignedppae,sthéadeésof hbhéingr portjendodyahalib, 122acandsedb
portion to receive the top of the first portion of each said disc holding
portion that noves as the shutters are going to be opened or closed, the

r ecessedmpahti Gedictg MHihnEhet kaF th rUBRAY i BRdofloMesr uphrklsulRace of
the cartridge body under which the second portion of each said 20 disc

22' f“hgg BRA! 19" JEVEH1v2°2 1nlthat TRE SCfUddi0e Rl OIS MiddPa Waerein
created between the disc holding portions 2l1la, 21b, 22a and
22b and the cartridge upper or lower shell 12 or 11. As a
result, the shutters 21 and 22 might be unable to be opened or
closed so easily or dust might be stirred up due to the
10 friction.

However, by providing the first type of recesses 86,
gaps are provided under the disc holding portions 2l1la, 21b,
22a and 22b, thus reducing such friction. Then, the shutters
21 and 22 can always be opened or closed smoothly and the dust

15 to be stirred up due to the friction can be reduced.

The second type of recesses 87 are formed on those
regions where the respective outer edges of the shutters 21
and 22 are located while the shutters 21 and 22 are closed.
As shown in FIGS. 84 and 86, the second type of recesses 87

20 preferably include the lines on the inner lower surface 1llu of
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shutters are going to be closed, the first portion contacts with the disc
earlier than the second portion. 5 148. The disc cartridge of claim 144,
wherein the stopper nenber has a contact surface that contacts with the
di sc 100, and wherein a portion of the slope of at Least one of the disc
hol di ng portions is |ocated over the contact surface of 10 the stopper
menber . 149 The disc cartridge of claim 148, wherein the shutters rotate
on a pair rotation shafts that are prOV| ded for the_ disc cartrld%e body.
15 150. *FH% AL TELA9S | 4gEeH stedilm 1ho thgter ePRresRORNutCer SR a Pyt
interlocking portions that interlock with each other to open or close the
shutters 1 t Hixd f I 253
an el ast?gafgr%nb%r %-tﬂﬁt g%%gf‘?gé IF21f %:de) tzg t ]%%tie)?é%tggé E9rng)rfk‘l%l‘a?%utters
cl osed. 234
. AA. A" . AbothAihside Adhd\Ydutsidd .tHdU.1AY esAF. AU. Al U. AA AU. AY. A. . A | . Al U. AU. AY
h. Al h. AA. AU. Al h. AAl . AYh. A. . AA. Al U. Al h. Al h. A. . AU. AYh. AF. Al | . Ah. AU. AU. AF. AA. A
. A A3. AY{. AY. Al h. A. . AY{. AU. Al h. AA_ Al h. AY{. AF. AF{.. A3. AY. AF. AF. A3. AF. AF. Al h.
A . AY{. Al h. AYFha %S%F%Ft%&ﬂ%({ 3A8U. 45 ARURROAEIA tN3SAPTR Hies. ARKCA
U. Al h. AU. AF. AY. AF{. AY{. A . A3. A3. Al U. AY{. Al h. AF. A . AF. AF. AF. AY{. AF. AF. A

UAF A L RPN TAERASE sftle Qierdpe exRopel, ot the, Bl Too Fpty
AF. A AF. A . AF. AFA. A3. AY. A A A3. A A .A U A

CACA

. A3. Ah. AN¥¢. plreSkedl {J.nAS:h%{ AR AT A Andifcahied By Athdd aPfod. ASIAFFAGA . A A
CACACARC AL A A AYhLAYY.A LA CAA3LA LA CAA3A3ARA AA AAF.A3AA

. A. AYh. A, AF. AY{. A3. A A3.A A . AAF{.A AAH{.ASAA . AAAAA_AAAH A

. A3. AY. AB6¢* VEQ"Prehget V\F%cmqftﬁa]] c%ﬂ%%ﬁd:%]%dﬂ% éé’]oéa]oéa]té‘&] @&Fé’aF@Q] ,ca] ca
] cal ca]ca]ca] caljcalca U c”alca]ca]calcajca Ucralc<alcaUca :qg-i|} W

U VvWp the nonwoven fabrics 21s and 228 are provided but the outer

edges of the shutters 21 and 22 are not completely covered

10 with the nonwoven fabrics 21s and 22s. Accordingly, if the
disc 100 is pressed in the arrowed direction A, then the outer
edges of the shutters 21 and 22 contact with the signal
recording side 100A of the disc 100, thus possibly scratching
the signal recording side 100A.

15 However, if the second type of recesses 87 are provided,
the shutters 21 and 22 may be deformed in such a manner that
the outer edges thereof are partially forced into the second
type of recesses 87. Then, the pressing force can be
dispersed, and the outer edges of the shutters 21 and 22 will

20 not contact with the signal recording side 100A of the disc
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FIG. 91.
20 The shutters 21 and 22 may also be opened or closed by
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rotation hole 2l1lu, thereby opening the shutter 21. Since the
movement of the shutter 21 is transmitted to the shutter 22 by
way of the interlocking mechanism 20¢ and these two shutters

10 21 and 22 expose the head and chucking openings 1lh and 1llo
cooperatively. When the head and chucking openings 1llh and
1lc are completely exposed by the shutters 21 and 22 as shown
in FIG. 91, a portion of the second opening/closing portion 93
is located inside the concave portion 21n of the shutter 21.

15 In closing the shutters 21 and 22, the first
opening/closing portion 22t may be slid in the direction
opposite to the direction 22W or the second opening/closing
portion 93 may be rotated to the direction opposite to the

direction 93A. In this embodiment, the shutter springs 31 and

20 32 are provided to apply an elastic force to the shutters 21
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22 close themselves automatically even without performing the

operations described above.
In the disc cartridge 316 of this embodiment, the
opening/closing portions are provided for the shutters 21 and
10 22 both on a surface that is perpendicular to the disc
inserting direction and on a surface that is parallel to the
disc inserting direction. Accordingly, no matter whether the
disc drive used is compatible with only a disc cartridge
including a shutter opening/closing portion on a side surface
15 that extends perpendicularly to the disc cartridge inserting
direction or only a disc cartridge including a shutter
opening/closing portion on a side surface that extends
parallelly to the disc cartridge inserting direction, the disc
drive can always write or read a signal on/from the disc

20 cartridge of this embodiment.
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with the second opening/closing portion 93. Thus, the disc
drive may use a relatively simple mechanism to open or close
the shutters 21 and 22 of the disc cartridge 316.

10 In the embodiment described above, the sector gear 21lm is
provided near the disc holding portion 21b. This is because
the distance between the sector gear 21lm at such a position
and the rotation hole 21u of the shutter 21 is relatively
short and because the sector gear 21lm needs to have a

15 relatively short length to open the shutter 21 fully. However,
the sector gear 21lm does not have to be provided at this
position. Alternatively, the sector gear 21lm and the second
opening/closing portion 93 may also be provided at such

positions as shown in FIGS. 92 and 93. In FIGS. 92 and 93,

20 the sector gear 21lm is located at such a position that when
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open the shutter 21 fully, but the distance between the sector

gear 21m and the rotation hole 2lu may also be relatively long.

That is to say, since there is a longer distance between the

10 fulcrum and the application point in that case, a lighter

force is needed to rotate the second opening/closing portion

93 and open or close the shutters 21 and 22.

EMBODIMENT 17

15 Hereinafter, a disc cartridge 317 according to a
seventeenth embodiment of the present invention will be
described with reference to FIGS. 94 through 97. In the disc
cartridge 317 of this embodiment, the same member as the
counterpart of the disc cartridge 316 of the sixteenth

20 embodiment is identified by the same reference numeral.
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5 As can be seen from FIG. 95, the second opening/closing

portion 94 is a link member that can slide along the opening

11lr on the side surface of the cartridge lower shell 11 and is

bent approximately at the center thereof. Also, the second

opening/closing portion 94 includes a protrusion 94a at one

JO end thereof. This protrusion 94a engages with a groove 2141

that is provided on the shutter 21 near the disc holding

portion 21b thereof.

FIGS. 96 and 97 illustrate two states of the disc

cartridge 317 in which the shutters 21 and 22 thereof are

15 closed and opened, respectively. As already described for the

thirteenth and sixteenth embodiments, the shutters 21 and 22

can be opened or closed by sliding the first opening/closing
portion 22t in the direction indicated by the arrow 22w.

The shutters 21 and 22 may also be opened or closed by

20 wusing the second opening/closing portion 94 in the following
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o his operation, a force 1is applied to the second

5 opening/closing portion 94 in such a direction as to move the
protrusion 94a of the second opening/closing portion 94 in the
direction indicated by the arrow 94B. Thus, the shutter 21 is
rotated around the rotation hole 21un and opened. Since the
movement of the shutter 21 is transmitted to the shutter 22 by

10 way of the interlocking mechanism 20c, these two shutters 21
and 22 expose the head and chucking openings 1llh and 1lc
cooperatively. As in the second embodiment, the shutters 21
and 22 can also be closed by sliding the second
opening/closing portion 94 in the direction opposite to the

15 direction 94B, and the shutter springs 31 and 32 also apply an
elastic force to the shutters 21 and 22 in the same direction.

Just like the disc cartridge of the sixteenth embodiment,
no matter whether the disc drive used is compatible with only
a disc cartridge including a shutter opening/closing portion

20 on a side surface that extends perpendicularly to the disc
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5 on/from the disc cartridge of this embodiment.

Also, as shown in FIGS. 96 and 97, the direction 94B in
which the second opening/closing portion 94 is slid to open
the shutters 21 and 22 is antiparallel to the disc inserting
direction 1A. Accordingly, if a protrusion that engages with

10 the second opening/closing portion 94 is provided for a disc
drive, that protrusion engages with the second opening/closing
portion 94 and opens the shutters 21 and 22 of the disc
cartridge while the disc cartridge of this embodiment is going
to be inserted into the disc drive. Thus, a simplified

15 shutter opening/closing mechanism may be provided for the disc

drive.

EMBODIMENT 18
Hereinafter, a disc cartridge 318 according to an

20 eighteenth embodiment of the present invention will be
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embodiment is 1dent1fied by the same reference numeral.

5 As shown in FIG. 98, the disc cartridge 318 of this
embodiment includes a second opening/closing portion 96 on its
second side surface 10q instead of the second opening/closing
portion 93 of the disc cartridge 316 of the sixteenth
embodiment.

10 As can be seen from FIG. 99, the second opening/closing
portion 96 is a belt member that is connected to the disc
holding portion 21la of the shutter 21. This belt member has a
protrusion 96a at one end thereof. And the protrusion 96a can
slide along the opening 1llr on the side surface of the

15 cartridge lower shell 11. Alternatively, the second
opening/closing portion 96 may form an integral part of the
shutter 21.

FIGS. 100 and 101 illustrate two states of the disc
cartridge 318 in which the shutters 21 and 22 thereof are

20 closed and opened, respectively. As already described for the
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5 using the second opening/closing portion 96 in the following
manner. First, the locking mechanism 20k is unlocked as shown
in FIG. 100. Next, the protrusion 96a of the second
opening/closing portion 96 is slid in the direction indicated
by the arrow 96B. As a result of this operation, a force is

10 applied to the shutter 21 in such a direction as to rotate the
shutter 21 on the rotation hole 2l1lu and pull the end of the
shutter 21 to the direction indicated by the arrow 96C. Since
the movement of the shutter 21 is transmitted to the shutter
22 by way of the interlocking mechanism 20c, these two

15 shutters 21 and 22 expose the head and chucking openings 1l1h
and 1llc cooperatively. To close the shutters 21 and 22, the
opposite operation is performed.

Just like the disc cartridge of the sixteenth embodiment
described above, no matter whether the disc drive used is

20 compatible with only a disc cartridge including a shutter
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5 cartridge inserting direction, the disc drive can always write
or read a signal on/from the disc cartridge of this embodiment.

If the second opening/closing portion 96 forms an
integral part of the shutter 21, the number of members that
make up the disc cartridge can be reduced. As a result, the

10 manufacturing cost of the disc cartridge can be reduced or the
manufacturing process thereof can be simplified.

In the sixteenth through eighteenth embodiments described
above, the second opening/closing portion is provided on the
left-hand side with respect to the disc inserting direction.

15 However, the location of the second opening/closing portion is
not limited to the left-hand side described above.
Alternatively, the second opening/closing portion may be
provided on the right-hand side 10r with respect to the disc
inserting direction as shown in FIG. 88. As another

20 alternative, the second opening/closing portion may also be
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5 opening/closing portion on its back surface without changing

its details so much.

EMBODIMENT 19
Hereinafter, a disc cartridge 319 according to a

10 nineteenth embodiment of the present invention will be
described with reference to FIGS. 102 and 103. In the disc
cartridge 319 of this embodiment, the same member as the
counterpart of the disc cartridge 313 of the thirteenth
embodiment is identified by the same reference numeral.

15 The disc —cartridge 319 of this embodiment is
characterized by providing rotation stopper members 97 for
the disc holding portions 21b, 22a and 22b and concave
portions 89 for the shutters 21 and 22, respectively. The
concave portions 89 are used to ultrasonic weld a nonwoven

20 fabric to the shutters 21 and 22.
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10G stopper members 97 are embedded. As shown in PFIG. 103, the

rotation stopper member 97 partially protrudes from the slope

5 21b’', (22a' or 22b’') of the disc holding portion 21b, (22a or
22b) and contacts with the outer edge of the disc 100 while
the disc 100 is held by the disc holding portions 2la, 21b,
22a and 22b. The rotation stopper members 97 are preferably
made of a material that has some elasticity and a large

10 coefficient of friction. For example, rotation stopper members
97 made of rubber are preferably used.

It should be noted that at least one of the disc holding
portions 2la, 21b, 22a and 22b should be provided with the
rotation stopper member 97 to stop the rotation effectively.

15 However, to prevent the unintentional rotation of the disc 100
with more certainty, the three rotation stopper members 97 are
preferably provided as shown in FIG. 102.

In this structure, while the disc 100 is held by the

disc holding portions 21a, 21b, 22a and 22b, the rotation

20 stopper members 97 that are in tight contact with the disc 100
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C intentionally while pressing the disc 100 against the shutters

21 and 22, the disc 100 will not rotate. Thus, even if

5 relatively stiff dust has adhered to the nonwoven fabric

provided for the shutters 21 and 22, the disc will not get

scratched by the operator’'s operation such as that described

above.

In addition, by providing the rotation stopper members 97,

10 it is also possible to prevent the disc 100 from moving

inconstantly inside the disc holding portions.

As shown in FIG. 102, the shutters 21 and 22 include the

concave portions 89, which are used to ultrasonic weld a

nonwoven fabric to those portions of the shutters 21 and 22

15 that will contact with the signal recording side of the disc

10. In FIG. 102, the concave portions 89 are formed so as to

surround the outer periphery of those portions of the shutters

21 and 22 that will contact with the signal recording side.

The concave portions 89 are also formed inside the concave

20 portions 89 that surround the outer periphery. However, the
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S fabric is ultrasonic welded to the shutters 21 and 22. The
nonwoven fabric might be partially cured or the resin material
of the shutters 21 and 22 might partially protrude from the
nonwoven fabric during the ultrasonic welding process. Even
so, when these concave portions 89 are provided, those cured

10 or protruding portions are received by the concave portions 89
and do not contact with the disc. Thus, the disc does not get
scratched. When a nonwoven fabric is provided, these concave
portions 89 are also preferably formed on the shutters in any
of the first through eighteenth embodiments described above.

15 In the first through nineteenth embodiments described
above, a nonwoven fabric is ultrasonic welded or adhered to
the shutters. However, if the disc has some anti-scratching
structure (e.g., if the signal recording side of the disc is

covered with a stiff hard coating), then the nonwoven fabric

20 does not have to be attached thereto, but the shutters may
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of the shutters has to be in plane contact with the signal
recording side of the disc, but the shutters may have such a
structure that at least a portion of the shutters contacts

5 with the signal recording side of the disc. That is to say,
not the entire surface but just a portion of the surface of
the shutters may be in plane contact with the disc. In that
case, some anti-scratching structure (e.g., a nonwoven fabric)
may be provided for only that portion béing in plane contact

10 with the disc.

In the first through nineteenth embodiments described
above, the disc 100 to be stored in the disc cartridge has
just one signal recording side. However, a single-sided disc
like this is used for illustrative purposes only. This is

15 because the disc cartridge of the present invention has such a
structure as to expose one side of the disc and because a
single-sided disc is best suited to a structure of that type.
Thus, even a disc having two signal recording sides may be

appropriately stored in the disc cartridge of the present

20 invention and may be loaded into a disc drive to write or read
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exposed

two signal recording sides.
5 Accordingly, in that case, some mechanism for preventing the
unwanted dust deposition should preferably be provided.

Also, in the first through nineteenth embodiments
described above, the size of the disc 100 is not particularly
specified. However, the present invention may be implemented

10 as a disc cartridge for accommodating a disc having a size of
12 cm or any of various other sizes.

Furthermore, in the first through nineteenth embodiments
described above, the disc cartridge is illustrated as having
an outer dimension that is slightly greater than the size of

15 the disc. However, the size relationship between the disc
and the disc cartridge is not limited to the illustrated one.
For example, even when the disc cartridge has an outer
dimension that is large enough to store a 12 cm disc therein,

the disc storage portion and the disc holding portions of the

20 disc cartridge may have their sizes and structures defined in

194



"10% & ()-"Y F'10% & ()- F'10% & ()- A IdEYNC 10

THIT1I0% & ()- F'IM10% & () -3$10% & () -Lm10% & ()- SY"10% & () - Y'10% & () -

<l 1'1"C'dEYNC 10

L4"10% & ()-",2Y"10% & ()- /Y'10% & ()-3,$10% & ()- 9*10% & ()- ' Y'10% & ()

-Crrrrrrra#?#bC 10Y 109& () -t 109 () - 10( 10( 10(L<10% & () -

c$10% & () - 71 "10% & () - ?#y###2$0$SdELC

108nf10%%¥§ -m'10%& ()-G' 109& ()-L: $10%&f(& nflO%&fé)- . .

109%& () A@@@@@ @s to store an is Such’a disc cartridge

10L* i’ 0%&f() " 0%&f() $"109%& ()-F'm'10%& ()-1$10%& ()-nt'109%& ()-! & &&&' L

"' dEbLC

10Y3: 51058 ()2 m%%: B 4810587 P tont 200e” T TP 1088 £ S 1 28 0P
"(QbC 10nm"10%& ()-s10%& ()-Y T109% ()-nm 10%& ()- 10 10
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10 nineteenth embodiments may be combined appropriately. For

example, the rotation stopper members as described for the

nineteenth embodiment may be provided for the disc cartridge

of the sixteenth embodiment. Also, the recesses for use to

10 collect dust therein as described for the fifteenth embodiment

may be provided for the disc cartridge of the sixteenth

embodiment. As can be seen, the first through nineteenth

embodiments may be combined in numerous other ways and not all

of those possible combinations of embodiments have been

15 described herein. However, it is quite possible for those

skilled in the art to carry out those various possible

combinations of embodiments by reference to the description of

the present application. Thus, it is intended that all of

those various possible combinations of embodiments fall

20 within the scope of the present invention.
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disc and expose the other side thereof. Thus, the cartridge

can have a reduced thickness. Also, the shutters thereof are
formed in such a shape as to cover just one side of the disc
cartridge. Accordingly, the shutters can have a simplified
10 structure and can be formed at a lower cost. In addition, the
disc holding portions or disk holding members thereof hold a
disc thereon by pressing the disc against the shutters or the
cartridge body. Thus, the disc will not move inconstantly
inside the cartridge body and no dust will be deposited on the
15 signal recording side of the disc. Furthermore, since the
label side of the disc is displayed inside the disc window,

the disc cartridge can also have a good design.
Thus, the present invention provides a thinner and
highly dustproof disc cartridge of a good design that is

20 applicable for use in various types of disc drives.
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that the first side o0f the disc 1is exposed; "the chucking

opening is formed on the bottom of the disc storage portion
so as to get the disc chucked externally; and the head
10 opening is also formed on the bottom of the disc storage
portion so as to allow a head, which reads and/or writes a
signal from/on the second side of the disc, to access the
second side of the disc;
a shutter, which is supported to, and movable with
15 respect to, the cartridge body so as to expose or cover at
least the head opening; and
a disc holding member for holding or releasing the disc

onto/from the cartridge body.

20 2. The disc cartridge of claim 1, wherein the disc

197



10 10" <109 () - 3F: $109%& () - O4OpOO00=PdELC

10L4" 10%<& () - S10%& ()-L10%& ()- 9" 10%& () - L&S10%& () - 10%& () - =PxPPP+Qy
QQIEDC 10 , $10%& () - LL*Z"10%& ()- L' nf 10%& () - L$Z" 10%& ()-LY" Z" 10%& () -
$10%&' () - QQQORORRRRRIE: / 10< 10<L<10%& () -

L $10%<& () - L7 10%<& () -410%<& ()-L@ 10%& ()-L/Z"10%& () - RRR- S| SSSHTXY: /
10<" 10%1& () - 9&$10%1& ()-"10%1& ()-1"10%m& ()-Y | "10%m& ()-"10%M& () -

10<#T" TTTTY . ,

10<$" 1095%: %J}n%" PeRBeel P A8 s 15 1G> RIDBREITLNE " HRRMRETIE - $696e°F) - uuuu
VHVWAE: /

10<4] " 10¢0E §1s@! addPigk (One/ Motk Jrhed HAURR stbrlGe 1RSEE b} ' " 10%& () -V
VAN VBC 10<Y 0%’ () - T0%T& ()- 10m Tom

10my9<10%m& () -: 10%1& () - 7910%1& () - | WANK7 XvXXdEbC

10<@n' 10%1& () - Y" 10%1& () - 3" 10%1& () - 9&$L10%M& () - " 10%M& () - Y" 10%M& () - XX2YK
YYYYdEbC

Lol S0omE ()" AW, (); SLAOUREL ol L0, (O SRR () LA 212

: 310%& () - 7t 10%& () - 4" 10%& () -, 2t 10%v& () -y/ 10%m& () -, 10%m& () -

#[ $ Cr A% LOUR A Veres M L OKR (- Vep LOUR L) - LQURS () = 1
thyggﬁlg%%%‘éi(@\ F\Lg.\s{a R]{geégégs ML L0%& B Yend O¥&te)- pELi&nery 10Ma 10%s
10<Y$109& ()-L109& ()-f109%& ()-"109%& ()-m 109& ()-L' $109%& ()-R]]] "H**dEbC
10</ 7" 10861 £ puid M@ V@ optilonm’ dEVRLNS - ' Lol ( sified’ 168& €he F'd@'SHYE&nEp- A= 7

dYNC 10< 10 10

10@QL<109& ()-F3: $109%&' ()-7" 0%&'&? 4" 109& () - @n' 109& F ~ " adEYNC
con act with the bottom of the disc 'storage por 1on

4. The disc cartridge of one of claims 1 to 3, wherein

10 the disc cartridge comprises a plurality of disc holding

members, including the disc holding member, each of the disc

holding members being disposed so that a portion thereof is

located on the outer periphery of the disc.

15 5. The disc cartridge of claim 4, wherein at least two

of the disc holding members have the same shape.

6. The disc cartridge of claim 4 or 5, wherein the disc

holding members are interlocked together to perform an

20 operation of holding or releasing the disc.
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8. The disc cartridge of one of claims 1 to 6 and 8,
wherein the disc holding member has a slope that contacts with
the disc, and wherein by disposing the disc holding member on
the cartridge body so that the slope of the disc holding
10 member overhangs the outer periphery of the disc, the slope is
brought into contact with a side surface or edge of the disc,
thereby gripping the disc thereon, pressing the disc against
the bottom of the disc storage portion and holding the disc
thereon.
15
9. The disc cartridge of one of claims 1 to 3, wherein
the cartridge body comprises a pair of positioning holes that
engages with positioning pins, the positioning pins being

provided for a disc drive to define an insert position when

20 the disc cartridge is loaded into the disk drive.
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11. The disc cartridge of one of claims 1 to 3, wherein
the disc cartridge body comprises a concave portion that
engages with a convex portion provided for a disk drive when

10 the disc cartridge is inserted into the disk drive.

12. The disc cartridge of one of claims 1 to 5, 7 and 9,
wherein while the disc cartridge is being loaded into, and
fixed at the insert position inside, the disk drive, the disc

15 holding member releases the disc that the disc holding member

has held thereon.

13. The disc cartridge of claim 9, wherein as the
positioning pins of the disk drive engage with the positioning

20 holes of the disc cartridge, the disc holding member releases
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5 the disc cartridge from being inserted erroneously engages
with the concave portion provided for the disc cartridge, the
disc holding member releases the disc that the disc holding

member has held thereon.

10 15. The disc cartridge of claim 11, wherein as the
convex portion provided for the disk drive engages with the
concave portion of the disc cartridge, the disc holding member
releases the disc that the disc holding member has held
thereon.

15

16. The disc cartridge of c¢laim 9, wherein the disc
cartridge comprises a pair of disc holding members each
holding the disc thereon at two points, each of the pair of
disc holding members engaging with one of the pair of

20 positioning pins provided for the disk drive, thereby
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simultaneously.

5 17. The disc cartridge of claim 12, wherein the shutter
comprises a member that engages with the disc holding member
so that the disc having been held is released as the shutter

is going to be closed or opened.

10 18. The disc cartridge of one of claims 1 to 5, 8, and
12 to 15, wherein the disc holding member comprises a
deformable elastic portion that has been molded so as to form
an integral part of the cartridge body, the disc being either
held or released by deforming the elastic portion.

15

19. The disc cartridge of one of claims 1 to 5, 7, 8, 12
to 15 and 18, further comprising a locking mechanism for
fixing and supporting the operation of disc holding member
onto the cartridge body while the disc holding member is

20 holding the disc thereon.
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disc holding members comprises a locking mechanism for fixing
and supporting the operations of the disc holding members

onto the cartridge body while the disc holding members are

5 holding the disc thereon.

21, The disc cartridge of one of claims 1 to 5, 8, 12 to

16, 18 and 19, wherein the disc holding member comprises a
stopper portion for preventing the disc from dropping down

10 from the storage portion of the disc cartridge when the disc

holding member releases the disc.

22. The disc cartridge of one of claims 1 to 3, wherein

the head opening reaches a side surface of the cartridge body.

15
23. The disc cartridge of one of claims 1 to 3, wherein
the disc cartridge comprises a protective layer for preventing
the disc from getting scratched on the bottom of the disc
storage portion that contacts with the second side of the
20 disc.
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20

an anti-scratching coating layer and a dustproof coating

layer.

25. The disc cartridge of one of claims 1 to 3, further

comprising a brush or a dust wiping member on one side of the

shutter that moves across the head opening when the shutter is

opened or closed.

26. The disc cartridge of claim 23 or 24, wherein the

dirt of the disc is removed by rotating the disc while the

disc is in contact with the protective layer that is provided

on the bottom of the disc storage portion.

27. The disc cartridge of claim 1, further comprising a

disc holding/interlocking member, which is stored inside the

disc storage portion to synchronize opening or closing of the

shutter with the holding or releasing operation by the disk
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28. The disc cartridge of claim 1, wherein the shutter

is substantially in a fan shape and is held so as to rotate

5 and slide around the chucking opening, and wherein opening or
closing of the shutter is synchronized with the holding or

releasing operation by the disk holding member.

29. The disc cartridge of claim 27 or 28, wherein the

10 disk holding member holds the disc thereon by pressing at
least the outer periphery and its surrounding portion of the
second side of the disc against the bottom of the disc storage

portion, the disc holding/interlocking member or the shutter.

15 30. The disc cartridge of one of claims 27 to 29,
wherein the disc cartridge comprises a plurality of disc
holding members, including the disc holding member, each of
the disc holding members being disposed so that a portion

thereof is located on the outer periphery of the disc.

20
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the disc, and wherein by disposing the disc holding member on
the cartridge body so that the slope of the disc holding
5 member overhangs the outer periphery of the disc, the slope is
brought into contact with a side surface or edge of the disc,
thereby gripping the disc thereon, pressing the disc against
the bottom of the disc storage portion and holding the disc
thereon.
10
32, The disc cartridge of one of claims 27 to 31,
wherein the disc holding member comprises an elastic portion
that has been molded so as to form an integral part of the
cartridge body and that is deformable in such a manner as to

15 either hold or release the disc.

33. The disc cartridge of one of claims 271 to 30,
wherein the disc holding member further comprises a stopper
portion for preventing the disc from dropping down from the

20 storage portion of the disc cartridge when the disc holding
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wherein when the shutter opens to expose the head opening, the

5 disk holding member releases the disc.

35. The disc cartridge of claim 27, wherein the disc

holding/interlocking member is substantially in a fan shape.

10 36. The disc cartridge of claim 1, wherein the disc
storage portion includes: a £first inner surface to be the
bottom of the disc storage portion; and a second inner surface
that 1is substantially in a cylindrical shape and that
surrounds the outer periphery of the disc when the disc is

15 stored in the disc storage portion.

37. The disc cartridge of one of claims 1 to 3, wherein

the shutter is provided outside of the disc cartridge.

20 38. The disc cartridge of claim 28, wherein the shutter
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39. The disc cartridge of one of claims 1 to 3, wherein

the shutter exposes or covers the chucking opening.

5
40. The disc cartridge of one of claims 1 to 3, wherein
the number of the shutters is one.
41. A disc cartridge comprising:
10 a cartridge body including a disc storage portion, a

chucking opening and a head opening, wherein the disc storage
portion stores a disc, having first and second sides, therein
so that the disc is rotatable in the disc storage portion;
the chucking opening is formed on the bottom of the disc

15 storage portion so as to get the disc chucked externally; and
the head opening is also formed on the bottom of the disc
storage portion so as to allow a head, which reads and/or
writes a signal from/on the second side of the disc, to
access the second side of the disc: and

20 a shutter, which is supported to, and movable with
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5 42, A disc cartridge comprising:

a cartridge body including a disc storage portion, a
chucking opening and a head opening, wherein the disc storage
portion stores a disc, having first and second sides, therein
so that the disc is rotatable in the disc storage portion;

10 the chucking opening is formed on the bottom of the disc
storage portion so as to get the disc chucked externally; and
the head opening is also formed on the bottom of the disc
storage portion so as to allow a head, which reads and/or
writes a signal from/on the second side of the disc, to

15 access the second side of the disc;

a shutter, which is supported to, and movable with
respect to, the cartridge body so as to expose or cover the
chucking opening and the head opening; and

a disc holding portion for fixing the disc onto the

20 shutter or the cartridge body when the shutter covers the
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opening or closing of the shutter.

43. The disc cartridge of claim 41 or 42, wherein the

5 disc storage portion includes: a first inner surface to be the
bottom of the disc storage portion; a second inner surface
that is substantially in a c¢ylindrical shape and that
surrounds the outer periphery of the disc when the disc is
stored in the disc storage portion; and a disc window through

10 which the disc is inserted or removed, the disc storage
portion storing the disc therein so that one side of the disc

is exposed inside the disc window.

44. The disc cartridge of claim 41, wherein the shutter

15 includes a disc holding portion for fixing the disc onto the
shutter when the shutter covers the chucking opening and the
head opening synchronously with opening or closing of the

shutter.

20 45. The disc cartridge of claim 42, wherein the disk
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5 include the disk holding portion and which are disposed on the
shutter so as to hold the outer periphery and its surrounding

portion of the disc.

47. The disc cartridge of one of claims 44 to 46,
10 wherein the disc is brought into plane contact with the

shutter by the disk holding portion.

48. The disc cartridge of one of claims 44 to 47,

wherein the disk holding portion has a downwardly tapered

15 slope, grips the disc thereon by bringing the slope into
contact with a side surface or an edge of the disc, and holds

the disc with respect to the cartridge body by bringing the

disc into plane contact with the shutter.

20 49. The disc cartridge of one of claims 41 to 43,

211



10 1s Y"10%& ()-s3"10%& ()- 10 10 10s<Y10%& ()-3Y:$10%& ()- 7"10%& ()-V

dEbC 10 1syl0%&' ()-sY"10%&' ()-s&Y"109%&' ()- $10%& ()-sY"10%& ()-s

Y"109%&' () - L9t dEbC 10

17 *1"109%& ()- " "1"109%& ()-s%"109%& ()-sY"Y'10%& ()-F $10%& ()-910%& ()-tind

EbC 10

13F: $10%& ()- 7F"10%& ()- 51 "10%& ()-sS2Y"10%& () - ‘/I"lO%&f()-F,$10%&T()-04

R 0 0 C 109K

‘;8304180} Xf%gg/g(‘dE 8%9%9{%“&) a m!LO/q%l(n)g n:ll'eoc&( f0119 fixing and

109& ()- "109%& ()- f"109%& ()- "109%& ()-sn10%& ()-L' $10%& ()-9x1kdEbC 10
L/ 10%50ppbr 104 (e SEHULEANE dits’ D Y6ablridgh0%od) - WRIQEhL k" bl g
I

10" <nlO%& () - 33 $10%&'() s7m' 109%& ()-s4"10%& ()- @"10%& ()-i, kdEYNC 10 1

T & 109 shutgen 00@vEys SH&hucking opening and the head opening.

5 50. The disc cartridge of claim 43, wherein the second
inner surface is partially notched so as not to interfere with

the operation of the shutter.

51. The disc cartridge of one of claims 41 to 43,
10 wherein the cartridge body includes a shutter storage portion
that stores a portion of the shutter therein while the shutter

exposes the chucking opening and the head opening.

52. The disc cartridge of c¢laim 43, further comprising
15 multiple stopper portions that protrude toward the disc
window to prevent the disc from dropping down through the disc

window.

53. The disc cartridge of claim 52, wherein the stopper

20 portions move in a thickness direction of the disc cartridge

212



100& ()-" " 10%&' ()-snt 109 ()-ZdEYNC 10 1

08" 10%' ()- Y| " 10%& () - F$S100& ()- 1" 10% ()- fF"10%& ()-"1"10% ()- | +edEY
NC 10 1

41T 0% ()-" @Y 109 ()- /1" 10%& () -3, $10%&' ()-"*10% ()- "' 1" 10%& () - e#Yb
C10 11 1"10%& ()-sY"10% & ()- 10 10

10" <l 10%& ()-3F: $109% () -S7Y" 10% () - YMIEDC 10

éd]lcil\){'clg%isl e_l%qy i&E.(s) bo!ngjogg&bé)opene({d Qlose&'ow& 0)- 1" 10% & () -

109 & () - $Y" 10% & ()- Y'3"10% & ()-3$10% & ()- 10% & ()-<vdE:/ 10(
10( " <l 10% & () -
3:10% & ()- 7Y'"10% & ()- 4Y"10% & ()- @I "10% & ()-& 10% & () - KxY:/
10(&Z"10%&' () - $10%& ()-9l0%& ()- G'10%& ()- Z"10%&k ()- 10%& () -
10( ?~OndE: / 54. The disc cartridge of one of claims 41 to 48 and 50
10( %" 109%& () -Y"Z"109%& () -| $10%&' ()-Z"10%& ()-fG 10%& ()-Z"10%& () - nP4 dE:/
" 109K " 1009 R () - (7 *m' 10%R ' 7" 109K
éO(lg(Zl 181-6%?;&&%) Szmhmlo A () /181/%0()calrt§'ji é% (gonlfprr?.sleos/&a( )plu%:a (:)Li/:% (gf QUVWKD

5 shutters, including the shutter, the plurality of shutters
cooperating with each other to expose or cover the chucking

opening and the head opening.

55. The disc cartridge of claim 54, wherein one of the
10 shutters is provided with a locking mechanism that fixes the
shutters onto the cartridge body while the shutters are

covering the chucking opening and the head opening.

56. The disc cartridge of claim 54, wherein the shutters
15 cover the chucking opening and the head opening by partially
overlapping with each other in a thickness direction of the

shutters.

57. The disc cartridge of one of claims 1 to 3,

20 characterized by including an erroneous insertion preventing
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wherein the head opening reaches a side surface of the

5 cartridge body.

59. The disc cartridge of claim 54, wherein the shutters
rotate on multiple rotation shafts that are provided on the
disc cartridge body.

10

60. The disc cartridge of claim 59, wherein the rotation

shafts are provided in respective portions of the disc

cartridge body other than the disc storage portion.

15 61. The disc cartridge of claim 60, wherein the head
opening reaches a side surface of the cartridge body, and
wherein the rotation shafts are provided near another side

surface thereof that is opposed to the former side surface.

20 62. The disc cartridge of claim 54, wherein the shutters
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10

15

20

64. The disc cartridge of claim 62, wherein the

interlocking portions are belts or links.

65. The disc cartridge of claim 54, further comprising

an elastic member that applies a force in such a manner as to

keep the shutters opened or closed.

66. The disc cartridge of claim 65, wherein the elastic

member is provided in a portion of the disc cartridge body

other than the disc storage portion.

67. The disc cartridge of claim 65 or 66, wherein the

elastic member has been molded so as to form an integral part

215



10( 10 10

10" <mlO%&' () - YF: $10%&' () - 7mLO%. () - 4" 10%&' () - S2Z" 10%&' ()-'"' (S((() dEYNC 10(
910%08 () - &$10%0& ()-&" 10%0& ()-9 ni 10%0& () -9

Z" 10908 ()-9nt 10%0& ()-)7)t)))"*] *dEYNC 10(

9% 10%08&' () - 91 " Z" 10%08' () - $109%0% () - 9nt 10%08 () - Of i 10%0& () - 1OV () -] ***
+P+++dEYNC 10(

94" 10%0%: | 2" ) -9/ m 10%0& () -, $10%0& () - &L* nt 10%0& () - 9' Z" 10%0&’ ()
(- /tﬁﬁ‘] E{?&f "109%& ()-""10%& ()- 100 100

100 <mLO%&! () - 3: $10%& () - 710%08 () -, , - O e- - - dEbC

10(sy" 10%& () - 910%& ()-s9Y 109%& ()-s: $10%& ()- "10%& ()-s3

"109& ()--.R ...,/ dEbC 10(ss*10%& ()- ' "10%&' ()-"

0" 10%: ()-sl"nt 109%& ()-F$10%& ()-s, F"10%& ()-,///=/ ol / | 0dEbC

10( 3F: $109& ()68s 7 TR @SS 5Ca0YRiAye0ferl 06Ra{N- S23INYR53) - Whededn( Jthe0

0001 0001bC 10( i 109& ()- Z"10%& ()- G'10%& ()-Z"10%: ()- 10 10
10s<ml0%& () - 1C1[ 1112>2dEbC

10( Y$109& {PPPET0MEMPLISz aRfuar e VaR gy - bayss heer ﬂ‘bb/%ct ) $22882349) 33dED
C

iggg e (é‘%fﬁ% 1§5§§9ﬁ‘ parts GPYhd ) cat G Wod” 10%& () - 172" 10%& () - 334R4
69. The disc cartridge of claim 52 or 53, characterized
in that the stopper members are provided so as to be
removable from the cartridge body.
10
70. The disc cartridge of claim 47 or 48, wherein the
disc cartridge includes a protective layer for preventing the
disc from getting scratched on a portion of the shutter that
contacts with the second side of the disc.
15
71. The disc cartridge of <c¢laim 70, wherein the
protective layer is selected from the group consisting of an
anti-scratching nonwoven fabric, a dustproof nonwoven fabric,
an anti-scratching coating layer and a dustproof coating

20 layer.
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dirt of the disc is removed by the opening or closing

operation that is performed by the shutter to expose or cover

the chucking opening and the head opening.

10 74. The disc cartridge of c¢laim 57, wherein the
erroneous l1nsertion preventing mechanism includes convex
portions or concave portions that are provided on outer side
surfaces of the cartridge body so as to be asymmetrically
disposed in a direction in which the disc cartridge is

15 inserted into an external apparatus.

75. The disc cartridge of claim 49 or 55, wherein the
locking mechanism includes: a locking hole that is formed
through the disc cartridge body; and a locking protrusion

20 portion that is provided for the shutter so as to engage with
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nTlO@Q&fp#aﬁﬁﬁ@ﬁdﬁ(pertion is provided for the shutter by way of an

elastic member and wherein the elastic member applies a force
to the locking protrusion portion toward the locking hole and
makes the locking protrusion portion engage with the locking

10 hole.

77. The disc cartridge of claim 49 or 55, wherein the
locking mechanism includes: a locking hole that is formed
through the disc cartridge body; a locking protrusion portion

15 that is provided so as to engage with the locking hole when
the shutter is located at such a position as to cover the
chucking opening and the head opening; a locking lever
provided for the disc cartridge body; a first convex portion
or first concave portion that is formed on the locking lever;

20 and a second concave portion or second convex portion that is
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elastic member and wherein the elastic member applies a force

to the locking protrusion portion toward the locking hole to
make the locking protrusion portion engage with the locking
hole, and the elastic member also applies a force to the first
10 convex portion or first concave portion toward the second
concave portion or second convex portion to make the first
convex portion or first concave portion engage with the second

concave portion or second convex portion.

15 79. The disc cartridge of claim 76, wherein the locking
protrusion portion and the elastic member have been molded so

as to form integral parts of the shutter.

80. The disc cartridge of claim 78, wherein the locking

20 lever and the elastic member have been molded so as to form
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and covering the chucking opening and the head opening, and
wherein as the shutter is going to be opened, the convex
portion 1lifts the disc in a thickness direction of the
10 cartridge while contacting with the lower surface of the disc,

thereby getting the disc and the shutter out of plane contact

from each other.

82. The disc cartridge of one of claims 41 to 43,

15 wherein the disc cartridge comprises a plurality of shutters,
including the shutter, and wherein each of the shutters
includes a convex portion that is provided for the shutter so

as to protrude into a center hole of the disc while the
shutters are keeping plane contact with the disc and covering

20 the chucking opening and the head opening, and wherein as the
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83. The disc cartridge of claim 81, wherein the convex
portion has a shape that is selected from the group consisting
of a spherical shape, a conical shape, a ring shape and a

10 shape made up of multiple spheres.

84. The disc cartridge of claim 53, wherein the stopper

members form integral parts of the shutter.

15 85. The disc cartridge of claim 84, wherein the stopper
members are formed integrally with the shutter by way of

flexible members or elastic members.

86. The disc cartridge of claim 84 or 85, wherein each

20 of the stopper members includes a convex portion or a concave
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cartridge as the shutter is going to be opened or closed.

87. The disc cartridge of claim 53, wherein the stopper
members form integral parts of the cartridge body.
10
88. The disc cartridge of claim 87, wherein the stopper
members are formed integrally with the cartridge body by way

of elastic members.

15 89. The disc cartridge of claim 87, wherein each of the
stopper members is an elastic member that is obtained by

separating a portion of the cartridge body via a slit.

90. The disc cartridge of one of c¢laims 87 to 89,

20 wherein each of the stopper members includes a first convex
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5 each other.

91. The disc cartridge of claim 90, wherein when the
shutter exposes the chucking opening and the head opening, the
first convex portion and the second sloped portion or the

10 first sloped portion and the second convex portion contact

with each other.

92. The disc cartridge of claim 91, wherein a concave
portion, which engages with the second convex portion or the
15 £first convex portion, is provided near the first sloped

portion or the second sloped portion.

93. The disc cartridge of claim 84 or 87, wherein the
stopper members hold the disc onto the cartridge body by

20 pressing the disc in the thickness direction thereof and
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xY/

in such a position as to cover the chucking opening and the

head opening are provided for two different ones of the

10 shutters.

95. A disc cartridge comprising:

a cartridge body including a disc storage portion, a

chucking opening and a head opening, wherein the disc storage

15 portion stores a disc, having first and second sides, therein

so that the disc is rotatable in the disc storage portion and

that the first side of the disc is exposed; the chucking

opening is formed on the bottom of the disc storage portion

so as to get the disc chucked externally; and the head

20 opening is also formed on the bottom of the disc storage
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cover the chucking and head openings, and defines a hole in a
region corresponding to a center hole of the disc while the
shutter is closed; and

10 a disc holding portion, which 1is provided for the

shutter, presses the disc against the shutter, and holds the

disc thereon while the chucking and head openings are covered

with the shutter.

15 96. The disc cartridge of claim 95, wherein the hole of
the shutter has a diameter that is approximately equal to that

of the center hole of the disc.

97. A disc cartridge comprising:

20 a cartridge body including a disc storage portion, a
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5 opening is formed on the bottom of the disc storage portion
so as to get the disc chucked externally; and the head
opening is also formed on the bottom of the disc storage
portion so as to allow a head, which reads and/or writes a
signal from/on the second side of the disc, to access the

10 second side of the disc;

a shutter, which is supported, and movable with respect
to the cartridge body, between the second side of the disc and
the bottom of the disc storage portion so as to expose or
cover the chucking and head openings;

15 a disc holding portion, which is provided for the
shutter, presses the disc against the shutter, and holds the
disc thereon while the chucking and head openings are covered
with the shutter; and

a rim, which expands from an inner side surface of the

20 disc storage portion toward the center of the disc and which
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99. The disc cartridge of claim 97 or 98, wherein the
rim contacts with the second side of the disc.
10
100. The disc cartridge of claim 97 or 98, wherein the
cartridge body has a gap between the rim and the inner lower
surface of the disc storage portion so that a portion of the
shutter is stored in the gap while the chucking and head

15 openings are exposed by the shutter.

101. The disc cartridge of claim 98, further comprising
a convex portion around the hole of the shutter, the convex
portion contacting with the second side of the disc while the

20 chucking and head openings are covered with the shutter.
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portion 1s ocated closer to the center of the disc storage

portion than the rim is while the chucking and head openings
are exposed by the shutter.
10
104. The disc cartridge of claim 102, wherein the convex
portion is a protective layer that prevents the disc from

getting scratched.

15 105. The disc cartridge of claim 97 or 98, wherein a
protective layer is provided on the rim to prevent the disc

from getting scratched.

106. The disc cartridge of claim 104 or 105, wherein the

20 protective layer is selected from the group consisting of an
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5 107. The disc cartridge of claim 101 or 102, wherein the

convex portion forms an integral part of the shutter.

108. A disc cartridge comprising:
a cartridge body including a disc storage portion, a
10 chucking opening and a head opening, wherein the disc storage
portion stores a disc, having first and second sides, therein
so that the disc is rotatable in the disc storage portion and
that the first side of the disc 1is exposed; the chucking
opening is formed on the bottom of the disc storage portion
15 so as to get the disc chucked externally; and the head
opening is also formed on the bottom of the disc storage
portion so as to allow a head, which reads and/or writes a
signal from/on the second side of the disc, to access the
second side of the disc;

20 a pair of shutters, which is supported, and movable with
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5 shutters, presses the disc against the shutters, and holds the
disc thereon while the chucking and head openings are covered
with the shutters,

wherein the head opening reaches a side surface of the
cartridge body, and

10 wherein an operating portion for use to open and close
the shutters is provided for the shutters and is located

inside the head opening.

109. A disc cartridge comprising:

15 a cartridge body including a disc storage portion, a
chucking opening and a head opening, wherein the disc storage
portion stores a disc, having first and second sides, therein
so that the disc is rotatable in the disc storage portion and
that the first side of the disc is exposed; the chucking

20 opening is formed on the bottom of the disc storage portion
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5 second side of the disc;

a pair of shutters, which is supported, and movable with
respect to the cartridge body, between the second side of the
disc and the bottom of the disc storage portion so as to
expose or cover the chucking and head openings; and

10 a disc holding portion, which is provided for the
shutters, presses the disc against the shutters, and holds the
disc thereon while the chucking and head openings are covered
with the shutters,

wherein the shutters have first and second pairs of

15 contact surfaces, each pair of contact surfaces contacting
with each other, the first and second pairs being not aligned

with each other.

110. The disc cartridge of claim 109, wherein the

20 contact surfaces of each of the first and second pairs are
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portion stores a disc, having first and second sides, therein
so that the disc is rotatable in the disc storage portion and
that the first side of the disc is exposed; the chucking
10 opening is formed on the bottom of the disc storage portion
so as to get the disc chucked externally; and the head
opening is also formed on the bottom of the disc storage
portion so as to allow a head, which reads and/or writes a
signal from/on the second side of the disc, to access the
15 second side of the disc;

a pair of shutters, which is supported, and movable with
respect to the cartridge body, between the second side of the
disc and the bottom of the disc storage portion so as to
expose or cover the chucking and head openings: and

20 a number of disc holding portions, which are provided
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112. A disc cartridge comprising:

a cartridge body including a disc storage portion, a

10 chucking opening and a head opening, wherein the disc storage

portion stores a disc, having first and second sides, therein

so that the disc is rotatable in the disc storage portion and

that the first side of the disc is exposed; the chucking

opening is formed on the bottom of the disc storage portion

15 so as to get the disc chucked externally; and the head

opening is also formed on the bottom of the disc storage

portion so as to allow a head, which reads and/or writes a

signal from/on the second side of the disc, to access the

second side of the disc;

20 a pair of shutters, which is supported, and movable with
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with the shutters; and
a number of stopper members, each of which has a disc
10 contact surface that prevents the disc from dropping down from
the disc storage portion and which are provided for the
cartridge body to protrude over the disc,
wherein a portion of the slope of each said disc holding

portion is 1located over the contact surface of each said

15 stopper member.

113. The disc cartridge of one of claims 108 to 112,

wherein the pair of shutters is locked together while closed.

20 114. The disc cartridge of one of claims 108 to 113,
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chucking opening and a head opening, wherein the disc storage

portion stores a disc, having first and second sides, therein

so that the disc is rotatable in the disc storage portion and

that the first side of the disc is exposed; the chucking

10 opening is formed on the bottom of the disc storage portion

so as to get the disc chucked externally; and the head

opening is also formed on the bottom of the disc storage

portion so as to allow a head, which reads and/or writes a

signal from/on the second side of the disc, to access the

15 second side of the disc:

a pair of shutters, which is supported, and movable with

respect to the cartridge body, between the second side of the

disc and the bottom of the disc storage portion so as to

expose or cover the chucking and head openings; and

20 a number of disc holding portions, which are provided
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wherein an upper surface of the cartridge body has a
recessed portion to receive the top of the first portion of
each said disc holding portion that moves as the shutters are

10 going to be opened or closed, the recessed portion being
thinner than another portion of the upper surface of the
cartridge body under which the second portion of the disc

holding portion moves.

15 116. The disc cartridge of claim 115, wherein as the
shutters are going to be closed, the first portion contacts

with the disc earlier than the second portion.

117. A disc cartridge comprising:

20 a cartridge body including a disc storage portion, a
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inserted or removed into/from the disc storage portion; the

chucking opening is formed on the bottom of the disc storage
portion so as to get the disc chucked externally; and the
head opening is also formed on the bottom of the disc storage
10 portion so as to allow a head, which reads and/or writes a
signal from/on the second side of the disc, to access the
second side of the disc;
a pair of shutters, which is supported, and movable with
respect to the cartridge body. between the second side of the
15 disc and the bottom of the disc storage portion so as to
expose or cover the chucking and head openings:;
a number of disc holding portions, which are provided
for the shutters, press the disc against the shutters, and
hold the disc thereon while the chucking and head openings are

20 covered with the shutters; and
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window.

5
118. The disc cartridge of claim 117, wherein the
stopper member is movable on a plane that is parallel to the
upper surface of the cartridge body.

10 119. The disc cartridge of claim 118, wherein the
stopper member is rotatable on the upper surface of the
cartridge body.

120. A disc cartridge comprising:
15 a cartridge body including a disc storage portion, a

chucking opening and a head opening, wherein the disc storage

portion stores a disc, having first and second sides, therein

so that the disc is rotatable in the disc storage portion and

that the first side of the disc is exposed; the chucking

20 opening is formed on the bottom of the disc storage portion
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respect to the cartridge body, between the second side of the
disc and the bottom of the disc storage portion so as to
expose or cover the chucking and head openings;

10 a number of disc holding portions, which are provided
for the shutters, press the disc against the shutters, and
hold the disc thereon while the chucking and head openings are
covered with the shutters; and

a disc receiving portion, which is provided along the

15 inner circumference of an inner lower surface of the disc
storage portion so as to contact with an outer edge portion of
the second side of the disc that is being held while the

shutters are closed.

20 121. The disc cartridge of claim 120, wherein at least a
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5 122, The disc cartridge of claim 120, wherein the disc
receiving portion is a taper that is provided between an inner
side surface and the inner lower surface of the disc storage
portion, and

wherein while the shutters are closed and the disc is
10 held, the outer edge of the disc is in contact with the disc

receiving portion.

123. A disc cartridge comprising:
a cartridge body including a disc storage portion, a
15 chucking opening and a head opening, wherein the disc storage
portion stores a disc, having first and second sides, therein
so that the disc is rotatable in the disc storage portion and
that the first side of the disc is exposed; the chucking
opening is formed on the bottom of the disc storage portion

20 so as to get the disc chucked externally; and the head
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respect to the cartridge body, between the second side of the
disc and the bottom of the disc storage portion so as to
expose or cover the chucking and head openings; and
a number of disc holding portions, which are provided
10 for the shutters, press the disc against the shutters, and
hold the disc thereon while the chucking and head openings are
covered with the shutters,
wherein an inner lower surface of the disc storage
portion includes first regions, through which respective
15 bottoms of the disc holding portions pass while the shutters
are going to be opened or closed, the first regions being

recessed.

124. A disc cartridge comprising:

20 a cartridge body including a disc storage portion, a
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" adgNCoﬁgning is formed on the bottom of the disc storage portion

so as to get the disc chucked externally; and the head

opening is also formed on the bottom of the disc storage

portion so as to allow a head, which reads and/or writes a

signal from/on the second side of the disc, to access the

10 second side of the disc:

a pair of shutters, which is supported, and movable with

respect to the cartridge body, between the second side of the

disc and the bottom of the disc storage portion so as to

expose or cover the chucking and head openings; and

15 a number of disc holding portions, which are provided

for the shutters, press the disc against the shutters, and

hold the disc thereon while the chucking and head openings are

covered with the shutters,

wherein an inner lower surface of the disc storage

20 portion includes second regions that are located in the

242



10( 10( 10(L<10% & ()-
- $109% & ()- 71 "10% & ()- 41 "10% & ()-, 21 "10% & ()-a' hdEYNC 10
o' 10%<&' () - L9$10%& ()-10%& ()-L G 10%& ()-LY
7" 10%& () - 9nt 10%& () - 3hdEYNC 10 9$" 10%& () - 9F" ni 10%& () -
$10%<&' ()-L' 10%& ()-9Sm 10%&" () -9t 10%&" () - 2qdEYNC 10
3: $10%& () - &710%& () - 9@10%& () -9/ Z" 10%& () -
U & 0 "100 - 7"100 - " 109K '
S10%& ()-8 MOV (). [T 107" 109 (). Z2 0%, () o LAOUE ey 1036 00
101 t 109& () - Z"109& () -fm' 109& ()-Z"109%& () - Z"109%& () - L&S10%& () - #[/1 dEbC

10/ 2" 10%n 4 téx$ V& dlodea 1A%k Qecdidl 2% 16hsPBb1RFErbdesded 0%& () -1 7;
<=>dYNC 10 10 10

10" <ml0%&' () - Y3: $10%&’ ()-s710%& ()-4109%& ()- @" 10%& ()->x']dEYNC 10
& 10%<& () - L&@O%& ()-L&SL10%& () - &10%<& () - |
10%<& () - Lt 10%<& () -] @dEYNC 10
LL*" 10%<& i LO%&! () - Logt 1008 | " 109%<&'
109%& () - L(G)lol%:% A - ) agfrddge co pidsings o O
10< <ml0%<& () -3:! 10%<& () 97" 10%<& ()-L4"10%& () - &@R10%& () -

10%3% () - BMY Y darkdd abfd”Ehbdy O HWEE dading! 0% didsc Nsi8%gé) portion, a
chucking opening and a head opening, wherein the disc storage
portion stores a disc, having first and second sides, therein
so that the disc is rotatable in the disc storage portion and
that the first side of the disc is exposed; the chucking

10 opening is formed on the bottom of the disc storage portion
so as to get the disc chucked externally; and the head
opening is also formed on the bottom of the disc storage
portion so as to allow a head, which reads and/or writes a
signal from/on the second side of the disc, to access the

15 second side of the disc;

a pair of shutters, which is supported, and movable with
respect to the cartridge body, between the second side of the
disc and the bottom of the disc storage portion so as to
expose or cover the chucking and head openings; and

20 a number of disc holding portions, which are provided
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5 portion includes third regions that are located around the

chucking and head openings and/or near an inner side surface

of the disc storage portion, the third regions being recessed.

126. A disc cartridge comprising:

10 a cartridge body including a disc storage portion, a

chucking opening and a head opening, wherein the disc storage

portion stores a disc, having first and second sides, therein

so that the disc is rotatable in the disc storage portion and

that the first side of the disc is exposed; the chucking

15 opening is formed on the bottom of the disc storage portion

so as to get the disc chucked externally; and the head

opening is also formed on the bottom of the disc storage

portion so as to allow a head, which reads and/or writes a

signal from/on the second side of the disc, to access the

20 second side of the disc;
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for the shutter, press the disc against the shutter, and hold

the disc thereon while the chucking and head openings are
covered with the shutter; and
first and second operating portions, which are used to

10 open and close the shutter.

127. The disc cartridge of claim 126, wherein the first
and second operating portions are respectively provided for
first and second side surfaces of the cartridge body.

15
128. The disc cartridge of claim 127, wherein the first

and second side surfaces are adjacent to each other.

129. The disc cartridge of claim 128, wherein the first

20 operating portion is a protrusion that is connected to the
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130. The disc cartridge of claim 129, wherein the second
operating portion is a rotational member that is engaged with
the shutter, and

wherein the shutter is able to be opened or closed by

10 rotating the second operating portion.

131. The disc cartridge of claim 129, wherein the second
operating portion is a sliding link member that is engaged
with the shutter, and

15 wherein the shutter is able to be opened or closed by
sliding the second operating portion along the second side

surface.

132. The disc cartridge of claim 129, wherein the second

20 operating portion is a belt member that is connected to the
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133. The disc cartridge of one of claims 126 to 132,

comprising a pair of shutters, including the shutter.

134. The disc cartridge of claim 133, wherein the first
10 and second operating portions are connected to, or engaged

with, the pair of shutters, respectively.

135. A disc cartridge comprising:
a cartridge body including a disc storage portion, a
15 chucking opening and a head opening, wherein the disc storage
poxrtion stores a disc, having first and second sides, therein
so that the disc is rotatable in the disc storage portion and
that the first side of the disc is exposed; the chucking
opening is formed on the bottom of the disc storage portion

20 so as to get the disc chucked externally; and the head
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signal from/on the second side of the disc, to access the

second side of the disc;

5 a pair of shutters, which is supported, and movable with
respect to the cartridge body, between the second side of the
disc and the bottom of the disc storage portion so as to
expose or cover the chucking and head openings;

a number of disc holding portions, which are provided

10 for the shutters, press the disc against the shutters, and
hold the disc thereon while the chucking and head openings are
covered with the shutters; and

a rotation stopper member, which is provided for at least
one of the disc holding portions to prevent the disc from

15 rotating while the shutters are closed.

136. The disc cartridge of claim 135, wherein the
rotation stopper member is made of a material having a large
coefficient of friction and is provided for the at least one

20 of the disc holding portions so as to contact with the disc
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) - & dEnbC 138. A disc cartridge comprising:

a cartridge body including a disc storage portion, a
chucking opening and a head opening, wherein the disc storage
portion has a disc window and stores a disc, having first and

10 second sides, therein so that the disc is rotatable in the
disc storage portion and that the first side of the disc is
exposed inside the disc window; the chucking opening is
formed on the bottom of the disc storage portion so as to get
the disc chucked externally; and the head opening is also

15 formed on the bottom of the disc storage portion so as to
allow a head, which reads and/or writes a signal from/on the
second side of the disc, to access the second side of the
disc;

a pair of shutters, which is supported, and movable with

20 respect to the cartridge body, between the second side of the
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covered with the shutters; and
at least one stopper member, which is provided for the
cartridge body so as to protrude at least partially into the
disc window,
10 wherein the head opening reaches a side surface of the
cartridge body, and
wherein an operating portion for use to open and close

the shutters is provided for the shutters and is located

inside the head opening.

15
139. The disc cartridge of c¢laim 138, wherein the
shutters have first and second pairs of contact surfaces,
each pair of contact surfaces contacting with each other, the
first and second pairs being not aligned with each other.
20
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the two shutters is located over the contact surface of the
other shutter, while

10 in the second pair of contact surfaces, the contact
surface of the one shutter is located under the contact

surface of the other shutter.

142. The disc cartridge of claim 139, wherein while
15 closed, the shutters define a hole in a region corresponding

to a center hole of the disc.

143. The disc cartridge of claim 142, wherein the hole
defined by the shutters has a diameter that is approximately

20 equal to that of the center hole of the disc.
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disc holding portion includes a first portion with a first
height and a second portion with a second height that is lower
than the first height, and
wherein an upper surface of the cartridge body has a
15 recessed portion to receive the top of the first portion of
each said disc holding portion that moves as the shutters are
going to be opened or closed, the recessed portion being
thinner than another portion of the wupper surface of the
cartridge body under which the second portion of each said

20 disc holding portion moves.
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147. The disc cartridge of claim 146, wherein as the

shutters are going to be closed, the first portion contacts

with the disc earlier than the second portion.

148. The disc cartridge of c¢laim 144, wherein the

stopper member has a contact surface that contacts with the

disc 100, and

wherein a portion of the slope of at least one of the

disc holding portions is located over the contact surface of

the stopper member.

149. The disc cartridge of c¢laim 148, wherein the

shutters rotate on a pair of rotation shafts that are provided

for the disc cartridge body.

150. The disc cartridge of claim 149, wherein the

shutters have interlocking portions that interlock with each

other to open or close the shutters.

151. The disc cartridge of claim 150, further comprising
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an elastic member that applies a force to the shutters to

keep the shutters closed.

254



