23 June 2005 DESCRI PTION 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 gi%ﬁ%éa
“in a rotatable state. BACKGROUND ART 10 Various disc cartrid é ave een
-proposed as protective cases for disk-shaped signal storage nedia. For
exanpl e, Japanese Lai d- Open Publication No. 9-153264 discloses a disc
cartridge in which a disk-shaped storage nedium having a single or double
signal recording sides 15 (whi ch pg$stRrredm®oNi n referred to as a "disc”
simply) is conpletely enclosed in a disc storage portion. The disc
storage portion is defined inside a cartridge body that is made up of
upper and | ower halves. The cart?l%@ec%%HWI #Hcl udes chucki ng openi ngs and
a head opening. The chucking 20 openings allow the turntable, of a spindle
‘nmotor and a danper 1 23 June 2005

TECHNICAL FIELD ' |
5 ‘The present invention relates to a disc cartridge for
use to store a disk-shaped signal storage medium 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 media.

For example, Japanese Laid-Open Publication No. 9-153264
discloses a disc cartridge in which a disk-shaped storage
medium having & 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 ha;ves. The cartridge body
includes chucking openings and a head opening. The chucking

20 openings allow the turntable of a spindle motor and a clamper
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to chuck a disc inserted, while the head opening allows a head to read ‘
and/or wite a signal, fromon the disc. The |lower one of the chucking —
openings is continuous with the head opening. Accordingly, vW@j§P£ 05
operator carries such a cartridge, dust 5 easily enters the inside of th
cartridge through these openings and the disc is also easily soiled with
finger marks. For that reason, the disc cartridge further includes a
shutter for closing these openings up. A disc cartridge having such a

st ruct ur eto havesiera dias: il@etfredf olvhalenghdr hvbhdckpenfig sd1dhgwss ic thesadli sc
cartridge cannot be so thin. This is because the disc storage space,
defined between the upper and | ower_hal ves, shoul d be thick enough to

al l ow a drecrepd and/oracwitat 8 yipead 5FoW PRethesiisat (e 39T 1#tS on)
fromonto the disc stored in such a disc 15 cartridge. The reasons why the
di sc storage a d . "R £ hi i lutter
or warp o?gtﬁtzg %ﬁ?%%t% ne éreno]tl{agfgecai]'éanc'e rgttnl[g’{roﬁ'{gsr qé?dﬁln%/r}g%ﬁr nrﬁqcl}és'posi ng
the disc cartridge at a predeterm ned position inside the disc drive. 20
Secondl y, a¢bersimgier whanecknsi bgevptbhesgrehusksngh andcatridge, dust

5 easily enters the inside of the. cartridge through these
openings and the disc is also easily soiled with finger marks.
For that reason, the disc cartridge further includes a shutter

for closing thése openings up.
,A disc cartridge.having such a structure, hovever, 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) frém/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
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I 23 June 2005 head openings at the same tine cannot

be formed at a low cost, thus increasing the overall manufacturing cost of —
such a disc cartridge. The reason is as follows. Specificall §9mer
hal f of the disc cartridge is provided with an opening 5 for the turntable

of the spindle notor and a head opening, while the upper half thereof is
provi ded with another opening for the clanper. Thus, to close these three
openings up at a time, the shutter needs to be formed in a U shape, which

s not deeabheapehfngaket 1Ohdhisagdley, tine daaoott bedfomede sguch dodi SC
cartridge is not fixed in many cases, thus possibly causing dust or fine

particle deposition and scratching problens. Specifically, = although a disc
with a nefeft hieainseeasing.t8g aNarelelanRapghering £e5% of @ c
force so as not to nove 15 inconstantly, an optical disc with no hub, e.g.,

a CD or . DV 1S mal | | xed, Ve fr o EidAi di sc
cartri dggél%c%arfc}%ﬁ%' vml%lr?nt eeagso)r{{lu'(}tse%{}’gf t hgmcﬁa'sc ﬁgéac%% rlicgl;ie(}ﬁs@g%ened
inside the disc drive, dust nmay enter the cartridge through its openings

and be depeagddt athDh éhetle S@isc cartridge is provided with an opening

5 for the turntable of the spindle motor and a head opening,
while the upper half thereof is provided with another opening
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
particile 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'disclwith 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
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20 easily. Also, if the disc.is shaken so nuch as to contact 3 23 June
2005 with the inner walls of the disc cartridge, the signal recording —
side of the disc may get scratched or fine particles may be shijpresogsp and
deposited on the disc. DI SCLOSURE OF I NVENTION In order to overcone the
probl ens descri bed above, an object of an enbodi nent of the present
invention is to provide a disc cartridge that has a reduced thickness and
a sinmplified, rmuch | ess expensive shutter for a sin Ie-siged disc,.in
parti cuVafl At hem§d e¥2ldf affenbloli M off e ent® n¥&FRRbn is to
provide a disc cartridge that can drastically reduce the dust to be

deposi t edcondiRg dis@estoredchbereiscbymaget &by tbeatisedf i onl yfheéd
inside the disc cartridge and elimnating the inconstant novenent of the
disc. A th&rd obj ect. of an quodinen f thet resent. inyention is to

provi dePAREHFLES cAPY rPagRE bFr e g PR T RO BY T e sPT aYihig t Be | abel  si de of
the disc stored therein. A disc cartridge according to the present
invention includes a cartridge body, a shutter and a di sk hol di ng

DISCLOSURE OF INVENTION

In order to overcome the problems described above, an

object of an embodiment of the present invention is to provide

a disc cartridge that has a reduced thickness and a simplified,

much less expensive shutter for a single-sided disc, in

particular. Another object of an embodiment 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 an embodiment of the present invention is to provide
a disc cartridge of a good design by displaying the label
side of the disc stored therein.

A disc cartridge according to the present invention
includes é cartridge body, a shutter and a disk holding
portion. The cartridge body includes: a disc storage portion,

wherein the disc storage portion has a disc window and a



portion. The cartridge body includes: a disc storage portion, wherein the
di sc storage portion has a disc window and a 4 23 June 2005 bottom and -
stores a disc, having first and second sides, therein so thatystjgetiheE is
rotatable in the disc storage portion and that the first side of the disc
i s exposed through the disc w ndow, 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 opening that is also forned on the bottom of the
di sc stBP%E@mp(ﬁI’tq ofit8&e8s & 0 Ydisrow BaTERE, figdtchaRdadkeiity oPLiRPtes a
signal fromon the second side of the disc, to access the second side of
the di sgheThenSHY tehati $heuppdd edst GotGblOVvak! e¢he tdi sespeskatje, the
cartridge body so as to expose or cover at |east the head opening. The

di sc holdin ortion holds or releases the disc_onto/from,the cartridge
body. TREZHLSE HOMdi A HrenbBr pfEFer atiyholds THE dSie by pPESEPRY t he
second side of the disc against the bottomof the disc storage portion.

Al so, thiardugh hhkddhgcneirhdow; paethuakliygbopagsngt theast st fermatieon
periphery and its

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 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.gartridge
body so as to expose or cover at least the head opening. The
disc holding portion 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 disc storagé 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

plurality of disc holding members, including the disc holding



surroundi ng portion of the second side of the disc into contact with the
bottom of the disc storage portion. In one enbodinent, the disc cartridge
includes a plurality of disc holding nenbers, i ncludlng t he qbggnggpog ng
5 23 June 2005 nenber. Each of the disc holdlng menbers i s di sposed -

that a portion thereof is |ocated on, the outer periphery of the disc. At
| east two of the disc holding nenbers may have the sane shape. The disc
hol di ng menbers may be interlocked 5 together to perform an operation of
hol di ng @feniteizeasEaght be tHesdiskbnhonairgbhaehbens, ithaidpseeiokdi thatenber
is an ellipsoidal ring. made of an elastic material. The ring is
defornmabl e so as to have an inside dianmeter that is greater 10 than the
di anet er BfPeHeL A skhemeet disc eepdedy Fenthe PREFEr ASTLOREIYa 2F opBet hat
contacts with the disc. Preferably, by disposing the disc holding member

e s SR Lo B8 ol a0 TR

overhangs e er perip ope 'S 'nto
contact with a S|de surface or edge
same shape. The disc holding members may be interlocked %

5  together to perform an operation of holding or releasing the
disc.

In one embodiment, the disc holding member is an
ellipsoidal riﬁg‘.made of an elastic material. The ring is
deformable so as to hgve an inside diameter that ;s greater

10 than the diameter of the disc.

The disc holding member preferably has a slopé that
- contacts with the disc. Preferably, by dispo.sing the disc
holding meﬁber 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 éontéct with a side surface or edge
of the disc, thereby gripping the disc thereon, pressing the
disc against fhe botfom 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
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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 enbodi nent of the disc cartridge, the cartridge 20 body imghHEegA
pair of positioning holes that engages with 6 23 June 2005 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
anot her enbodi nent of the disc cartridge, the disc 5 cartridge body

i ncl udes posDET@VINP Pinsan Theapoeddagainyl ping arenyexvidsd i Hor p adsted for

a disk drive and that is used to prevent the disc cartridge from being
inserted erroneously. |In another enbodi nent of the disc cartridge, the disc

‘cartri dgedBbey Foclefioe an oheeset porsiieien ndere idiycbisg tFRmtritye drfvex

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

t he di sk ive. \Mhile.the.dis tridge is being | oaded into, and fixed
at theilégé e%x%ﬁ%agﬁmﬁE%%%e?rgﬁé'disk drive, the disc holding nenber may
rel ease the disc that the disc hol ding

In another embodiment of the disc cartridge, the disc

5 cartridge body includes a concave pértion that engages with a

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

In another embodimént of the disc cartridge, the disc
cartridge body includgs a concave portion that engages with a

10 convex portiop 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 positidning pins of the disk drive
engage with the positioning holes of fhe disc_caitridge, 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
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15 menber has held thereon. Alternatively, as the positioning pins of the
di sk drive engage with the positioning holes of the disc cartridge, the

di sc. holding nenber nmay rel ease the disc that the disc hol di Bg juheshpr has
hel d thereon. 20 As another alternative., as the convex portion that is 7
23 June 2005 provided for the disk drive to prevent the disc cartridge
from being inserted erroneously engages with the concave portion provided
for the disc cartridge, the disc holding nenber may release the.disc that
t he di sc rhwivdided fembthe hdtshedxlive thapraweniadhet dilscageraidget EFaat i ve,
as the convex portion provided for the disk drive engages with the concave

ti f. the, di tridge, the disc hol di nb | th
i sc. t habeiid GHEETHR: F R oS HEPES | HaFBor 11 0CIRE U SEOELPPPI dge

may include a pair of disc holding nenbers, each holding the disc thereon

at two p%ﬂé:%tv%deﬁa%rofthet R RAIdardfriGe, haldli s EREEE SndBMef/PEAIRaW t h

one of t pair of positioning pins provided for the disk drive, thereby

release the disc that the disc holding member has held

5 thereon.

As still another alternative, as the convex portion
provided for the disk drive engages with the concave portion
of the disc carfridge, 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. BEach 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




performing.the operation of holding or releasing the disc at 15 the two
poi nts of the disc holding menber substantially simultaneously. The -
shutter may include a nmenber that engages with the disc hol di p9aRTPEs SO
that the disc having been held is released as the shutter is going to be
-cl osed or opened. 20 The disc hol di ng nenber, may include a deformable
elastic 8 23 June 2005 portion that has been nolded so as to form an
integral part of the cartridge body. The disc may be either held or
r el eased Pos\Eidef shat nlgas Heeat astlidedord iaen.td rEcome aenbhadiengeal, phhe 6fsc
cartridge further includes a S |ocking nmechanismfor fixing and supporting
t he disct oIdi%% .Henb%r ont o bge cartridge body while the disc hol ding
menber  ITSChSPH G PRe P8 e t A8FeSH-59 PBhPenpbtiitenred pReraigased
cartridge, one of the disc holding nenbers includes a |ocking nechanism
for fixipg aBdorsdngUBROTdING il SGpho0l di ng menbers onto the cartridge
body while the disc holding nenbéers are holding the disc thereon. In one
enbodi ment of the disc cartridge, the disc

In one embodiment, the disc cartridge further includes a

5 _locking mechanism for fixingrand supporting the 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

IO‘VSupporting 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 furthgr includes a stopper portion for

15 preVenting the disc frbm drﬁpping 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



hol di ng menber further includes a stopper portion for 15 preventing the

di sc fromdropping dowmn fromthe storage portion of the disc cartridge -
when the disc holding nenber releases the disc. In one enbodiJseEeRie 20t
head openi ng reaches a side surface of the cartridge body. 20 ILn one
enbodi nment, the disc cartridge includes a 9 23 June 2005 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

pr ot ect i yaroteditdrel S lpyeker oy Iateseirad nigr omiidie gioup €oosi sgenging an 5
anti-scratchi ng nonwoven fabric, a dustproof nonwoven fabric, an
anti-scratching coating |ayer and a dustproof coating |layer. In one

enbodi nefcratigied sen cghﬁr i RREt R ofer theac|Hdss §tOBRESH W%odhsf: #F pi ng
menber on one side of the shutter that 10 noves across the head opening

when theé%ﬂﬁﬁ% EiéiéH“¥H%'8écoﬁb°§iﬁe of the disc. The protective

layer is preferably selected from the group consisting of an

5 anti-scratching nonwoven fabric, a dustproof nonwoven fabric,

an anti-scratching coating layer and a dustproof coating

layer.

In one emﬁodiment, the disc cartridge further includes a

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

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 openipg or closing of the
éhutter with the holding or releasing operation by the disk

20 holding member.

10



I n-one enbodinent, the dirt . of the disc is renoved by rotating the disc
while the disc is in contact wwth the protective layer that is provided on —
the bottomof the disc 15 storage portion. In one enbodi nent »3tihge shsc
cartridge further includes a disc holding/ interlocking nmenber, which is
stored inside the disc storage portion to synchronize opening or closing
of the shutter with the holding or rel easing operation by the disk 20
hol di ng nmenber. 10 23 June 2005 In one enbodi nent, the shutter is
substanti al | y 1iph ghef @mbo@pRmNd the haluttee as absebateaang shi defanound
~the chucki ng opening, and opening or closing of the shutter is
synchroni zed with the holding or rel easing operation by the 5 disk_ holding
menber. Th@pd sknfiolid nhekdnbee Pref EpabFytaler dendnhesdide (HWvh ©
pressing at |east the outer periphery and its surrounding portion of the

o e R T, kBB RS 5D Eqr g o chgeae Lon
syﬁchronized with the holding or releasing operation by the
5 .disk holding member.

The disk holding member preferably holds the disc thereon
by pressing at least the outer periphery and its surrounding
éortion of the second sidé of the disc against the bottom of
.the disc storage portipn, the disc holding/interlock;ng member

10 or the shutter.

In one embodiment, the disc cartridgg inclﬁdes 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 coantact with a side surface or edge

11




I n one enbodi ment, the disc cartridge includes a plurality of disc holdlng
menber s, |nclud|ng the disc holding nenber. Each of the disc holding.
menbers i s disposed so that a portion thereof is |ocated on theugsdess

peri phery of the 15 disc. The disc hol ding nmenber preferably has a sl ope

; that  contacts with the disc. Preferably, by disposing the disc holding

| menber on the cartridge body so that the slope of the disc holding nenber
over hangs the outer periphery of the disc, 20 the slope is brought into
cont act whf hthesidecsuthacebypr gedppindg1thkd fise 20@Feoof mresdisg thtereby
gripping the disc thereon, pressing the disc against t he bottom of the

di sc storage portion and haldin dISC t her eon. one_enpodi nent. the

di sc hol d+HEF néaRersitncFageLAUto sH“E 9 oﬁtf”ﬁﬁ'gehagoﬁ P ndiHed so

as to forman integral part of the cartrldge body and that is deformable

in such Q%P{qﬁHE”t&E;dﬂ%deEhQ§6090|d or release the disc. In one enbodinent,
ol di ng

the disc nmenber further includes a stopper portion for preventing

the disc from
In one embodiment, the disc holding member includes an

5 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 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 4dis substantially in a fan shaps.

In one embodiment, the disc storage portion includes: a
first inner surféce to be the bottom of the disc storage
portion; and a secondlinner 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 dropping down fromthe storage portion of the disc cartridge when the
di sc hol di ng nenber rel eases the disc. In one enbodi nent, when the shutter —
opens to expose the head opening, the disk holding nmenber relgaggsa2dde
disc. In one enbodinent, the disc holding/ interlocking nenber .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 thap $uer ogifeledimentout EhepeiyPieay &F Poovhdedi Utiheif t AE di sc
is stored in the disc storage portion. 12 23 June 2005 In one enbodi nent,
the shutter gi scpPrayidedqeut side of the disc cartridge. In one enbodi nent,
the shutter is provided on the bottom of the disc storage portion. In one

enbodi nent, the shutter exposes or covers the chucging opeging. |n one
enbodi ment, tReCRENBBPOBLMERE. shiiet 8RYLFErohé. Prggided on’ the bottom

of the disc storage portion..
In one embodiment, the shutter exposes or covers the
chucking opening.

In one embodiment, the number of the shutters is one.

13




23 June 2005 The disc holding portion nmay be provided at a portion of the

shutter and fixes the disc onto the shutter or the <cartridge body
synchronously with a nmovenent of the shutter, when the shutters rarepesthe
chucki ng opening and the head opening. In one enbodi nent, the disc storage
portion includes: a first inner surface to be the bottom of the disc
storage 14 23 June 2005 portion; a second inner surface that is
substantially in a, cylindrical shape and that surrounds the outer

peri phery of Theddpsc bppednoheaditslen duax obedPrRVEAEddidde 3tBPEGECPor ti on;
and a disc wi ndow t hrough which the disc is inserted or 5 renoved. The disc
st or ageoporhicorsiaiiieas she diixest haiei dise drat e shdetek tdre thsc is
exposed inside the disc window. In one enbodiment of the disc cartridge,

t he shu i u a_di hol di iQn . X t di o the
shutterééﬁéﬁigﬁ% §§§¥t8§h§§68§88%28 %ﬁ%@k%n&kﬁgg%%ﬁ%Q%%dgﬁﬁeéﬁﬁgeﬁéhd
openi ng synchronously with opening or closing of the shutter.

whén the shufter covers the chucking opening and the head
opening.
In one embodiment, the disc storage portion includes: a

first inner surface to be the bottom of the disc storage

14




I n one enbodi nent, the disk holding portion is provided as a portion of
the shutter. In one enbodinent, the disc cartridge includes multiple 15
di'sk hol ding portions, which include the disk hol ding portion233agk 2%sch
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
i'nto plane contact wth the shutter by the disk holding portion. 20 In one
- enbodi ment, the disk holding portion has a 15 r 23 June 2005 _ downwardly

t aper ed FYFONgr i HsSeRENE| dENCKer THLARE bERRAGI A FURS TSIt ol oAt act
with a side surface or an edge of the disc, and holds the disc with
respect tQ,s rtri ba b ringl e .qdisc. i gg@ tact with
the shutt H?' |%a%né§%ﬁﬁb |ﬁ%n¥?a?h§£%5§gn§§rJ?*ﬁéghg%ftﬁ%r n%ﬁﬂdgg a

| ocki ng mechani sm for fixing and supporting the shutter onto the cartridge
body whi l#he hE sshubiear thev@isd e Guaekidndn apenidigcasdoirhgehpadtapani ng.
The second inner surface is preferably partially notched so as not to

interfere with the
and a disc window through which the disc 1is inserted or

5 removed. The disc storage portion stores the disc therein so
that one side of the disc is exposed inside the disc window.
In one embodiment of 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 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 1s brought into plane contact
with the shutter by the disk holding portion.

20 In one embodiment, the disk holding portion has a

15




10 operation of the shutter. In one enbodi nent 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 chucki ng23Qpgeapogs and
t he head opening. 15 In one enbodi nent, the disc cartridge further includes
mul ti pl e stopper portions that protrude toward the disc w ndow to prevent
the disc fromdroppi ng down through the disc w ndow. The stopper portions
may nove in a thickness direction of the disc cartridge as the shutter is

goi ng to BENURTLHENEIPITCE| HERE - 18738 Jhhe H36S TheTERR DI IRARTY t he

disc cartridge may include a plurality of shutters, including the shutter.

The pluralitygsy shytie rat .t of.her, .t q§ép cover
t he chucki ng gpg ?ng %%dé§%ga%%gﬁ ope%i%ﬁ&QSQP%%gﬁg g%bggi%% t,Qgﬁgﬁ%? t he
shutters is provided with a |ocking nmechanismthat fixes the shutters onto

t he cartrditlge, detlyholdd ahiehdishuttiehsraspecavesi tife t Garohidde neHdP Y Ng
and the head opening. ,
bringing the disc into plane contact With the shutter.

5 In one embodiment, the disc cartridgé further includes a
locking mechanism for fixing and supporting the shutter onto
the cartridge body while the shutter covers the chucking
opening and thé head opening. The second inner surfacé is
preferably partially notched sc¢ as not to interfere with the

10  operation of the sﬁutter.

In one embodiment of the diéc cartridge,rthe 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 1in a thickness

direction of the disc cartridge as the shutter is going to be

20 opened or closed.
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I n one enbodi ment, 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 enbodinment, the disc cartridge includes Jafe 2005
erroneous insertion preventing mechanismfor the disc cartridge. 15 In one
enbodi nent, the head opening reaches a side surface of the cartridge body.
In one enbodi nent, the shutters rotate on nultiple rotation shafts that
are provided on the disc _cartridge body. . The rotation shafts e
preferably proW®déttS nePRePLRI Ve 38 oREFEnsCHF YIS %Yca?'??a’li%"é bdy
other than the disc 17 23 June 2005 storage portion. Also, the head

openi Ng NBY. £ LA, Bofi GRut 8o 2Cen O ud ey CRALT bHARLRRTY, w8 SNgrd0t@f i on
shafts nmay be provided near another side surface thereof that 1s opposed
to the former side surface. 5 In one enbodi ment, the shutters include

I nt er | ockedgshpbtérvnsay habopgpemtorwitlvseatheoshert ¢os exipolse lbal npver

I nterl ocked with each other. The interlocking portions may be _

. the chucking opening and the head opening.

? 5 In one embodiment, one of the 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.
In one embodiment, the shutters cover the chucking
10 opening and the ﬁead opening by partially overlapping with
each other in a thickness direction of the shutters.
In one embodiment, the disc cartridge includes an
erroneocus 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 bhody.
The rotation shafts are preferably provided in respective

20 portions of the disc cartridge body other than the disc
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cam shaped or gear-shaped portions that are provided for the respective
shutters. Alternatively, the interlocking portions 10 may al so be belts or —
links. In one enbodinent, the disc cartridge further includes23fun&d@stic
menber that applies a force in such a manner as to keep the shutters
opened or closed. The elastic menber is preferably provided in a portion
of the disc cartridge body 15 other than the disc storage portion. The

el astic nenber may have been nolded so as to forman integral part of the
shutter. S¥PHEe chpBHIORNt , AURO st BppehepEninRening BaYr &bl @ Sife may
have been nDIded so as to forn1|ntegral parts of the 20 cartridge body

18 23 Ju e Flaely o] r r .o

to be renD ron1 éggggﬁrgg Bbgg aﬁbnegﬁexéngggpﬁe% fQ % g
cartridge |ncludes a protective |ayer for preventing the dISC fron1gett|ng
5 scrat chethwal@ied pREr ehorherhgishulsheFatBatneeBbiCthay il b@@o&@aor&d si de
of the disc. The protective layer is preferably

the former side surface.

5 In one émbodiment, the shutters include interlocking
.portions that open or close the shutters while being
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 prdvided in a portion of the disc cartridge body

15 other than the disc storage poftion. The elastic member may
have been mplded 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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selected fromthe group consisting of an anti-scratching nonwoven fabric,
a dust proof nonwoven fabric,. an anti- scratching, coating |ayer and a '
dust proof coating layer. 10 In one enbodinment, the dirt of the3duse2005
removed by rotating the disc while the disc is in plane contact with the
shutter. Alternatively, the dirt of the disc may al so be renoved by the
opening or closing operation that is performed by the shutter to expose or
cover the chucki ng openi and t 15 head opening. I n one enpodinment, the
er r oneous insgptp 6?35%%9Fﬁ§“ H@Eﬁaﬁ?%ﬂ??ﬁcBﬁ&%§%80ﬁ9§& EERY*%#@ g
concave portions that are provided on outer side surfaces of the cartridge
body so &8s tbovBeramyyuBLL ¢abhytHbSpRseridde sy ection in which the 20
disc cartridge is inserted into an external apparatus. 19 23 June 2005 1In
one enbodi nent, the | ocking mechani smincludes: a locking hole that is
fornmed t hroughint hengi semamdiriedge bdidhe; st a ¢ackriniger otmabides poat i on
that is provided for the shutter so as to engage with the | ocking hole -

when the shutter 5 is |located at such a_gosition as. to cover the chucking
openi ng protective layer for preventing the disc from getting

5 scratched on a portion of the shutter that contacts with the

second side of the disc. The protective layer is preferably

selected from the group consisting of an anti-scratching
nonwoven fabric, a dustproof nonwoven fabric, an anti-
écratchingAcoating layer and a dustproof coating ;ayer.

10 In one embodiment, the dirf 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 cleosing 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.

19



and the head opening. In one enbodi ment, the |ocking protrusion portionis
provided for the shutter by way of an elastic nenber. and the elastic —
nmenber applies a force to the |ocking protrusion portion towasd,thg0s

| ocki ng hol e and nmakes the |locking 10 protrusion portion engage wth the
|.ocki ng hole. In one enbodinent, the | ocking nmechanismincludes: a | ocking
hole that is fornmed through the disc cartridge body; a 15 | ocking

" protrusion portion that is provided so as to engage with the | ocking hole

Jwhen the SHULLEr ohd | SfiddEthdite SUERed 1888 Hd OthothiahfshoValcidteLhugki ng

openi ng and t'’he head opening; ‘a | ocking provi for the disc
cartridge body; a first convex portion or first concave portion that is
formed 2b@atiddhendieckig: | Eyeforand ahseagindthendave partiadger bsdgond 20
23 June 2005 convex portion that is forned on the shutter so as to engage
with the first convex portion or first concave portion at the covering
posi ti orfndrha |laing | RueErwalrThe PRFE¥PRHedBdr fhe PHOYAdedr tF9%géhe

shutter so as to engage with the locking hole when the shutter
5 is located at such a position as to cover the chucking opening

and the head opening.

In one embodiment, the locking protrusion portion is
t’provided for the shutter by way of an elastic member and the
E elastic member applies a force to the locking protrusion

portion toward the locking hole and makes the locking

10 :
protrusion portion engage with the locking_hole.

In one embodiment, the locking 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 }ocated at such a
position ‘as to cover fhe chucking opening and the head
opening; a locking'lever provided for the disc cartridge body;

a fifst convex portion or first concave portion that is formed

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

20




5 body by way of an elastic nenber. The el astic nenber may apply a force
to the | ocking protrusion portion toward the | ocking hole to nake the

| ocki ng protrusion portion engage wth the | ocking hole. Thezglastions
menber 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
make the first convex portion or first concave portion engage wth the

second concave portion or second convex porti-on. Also, the |ocking
prot r usi eenyexrt Pertden tthatelizstiarmeghing thmyshalkenhetd a9l edesgags to
formintegral parts of the 15 shutter. Alternatively, the |ocking | ever and

the el asti, nber. have been. nolded so _as to formintegral _parts of

t he diSCWE%Ptg%&g355%%¥FOPHe§nQOEEB8BiﬁEn?}rF%ecgﬁﬁ?YSrp?ﬁggﬂ%eggat§ nvex
portion that is provided for the shutter so as to protrude into a 20
center heloe@finhhgoditsomhile the shutter is keeping plane 21 23 June 2005
contact with the disc and covering the chucking opening and the head.

opening. As the shutter is going to be opened, the convex portion |lifts
the disc in aThei dockdsgdilerweri nayobet perovided for the disc cartridge

5_ body by way of an elastic member.- The elastic member may
apply a force to the locking protrusion portion toward the
locking hole to make the locking protrusion portion engage
with the locking hole. .The elastic member may aiso apply a
forcg to the first convex portion or first concaje portion

10 towar.d the second concave portion or second convex portion to
make the first convex portion or first concave port:i.on'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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cartridge while contacting with the | ower surface of the disc, 5 thereby
getting the disc and the shutter out of plane contact fromeach other. In
one enbodi nent, the disc cartridge includes a plurality of siR3the¢ 3005
including the shutter. Each of the shutters includes a convex portion that
I's 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
goi ng t o demnitmgdned,th heheodiex pod ionsedinfgt thHwe chiicking apehivénesd
direction of the cartridge while 15 contacting with the | ower surface of
the disc, .thereb etting the disc and the, shutfers, ou | ane nt act
fr om eacH%t ; 108nv et okt ofP A hat® FOERApECt RSt OPEHQ I'eg?‘ﬁd from

the group consisting of a spherical shape, a conical shape, a 20 ring
shape and.g3,,3haRe FadR lﬂfe; 'ﬂ'llat BAke SRNEr @%hickaedd dYREcEO8R oENtABE
enbodi nent, the stopper nenbers formintegral parts of the shutter The
st.opper menber s may be forned

cartridge while contacting with the lower surface of the disc,;

5 thereby getting the disc and the shutter out of plane contact
from each other.

In one émbodiment, the disc cartridge includes a
plurality of shutters, including the shutter. Each of the
shutters includes a convex portion that is provide@lfor the

10 shutter so as to protrude into a center hole of the disc while
the shutters are keeping rplane contact with the diéc and
covering the chucking opening and the head opening. As the
shutters are going to be opened, the convex portions 1lift the
disc in a thickness direction of the cartridge while

15 contacting with the lower surface of the disc, thereby getting:
the disc Land the shutters out of plane contact 'frgnl 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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integrally with the shutter by way of flexible nenbers or elastic nenbers.
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 cartrjdge 2

may include a guide concave portion or a guide convex portion € ﬁgéges
with the convex portion or the concave portion of the stopper nenber. The
st opper nenbers may nove in the thickness 10 direction of the disc
cartridge as the shutter is going to be opened or closed. In one

enbodi ment, t e sCBEpAMBRFRIE f otRE| ntEepRET perbsTsr foEn cdMbte9dgd body.
The stopper nmenbers may be fornmed integrally with the cartridge body by

ﬁgﬁbgﬁ ei a .|s obtalneéﬁ%yggggafg %%SEﬁ;ggga ﬂg@?g{%e i}?g?ggggbgg;icvia

a slit. Each of the stopper nenbers nmay include a first convex portion or
a first simpefaiayt iwitiwhiche tdetsiud toy ARy bAClAIdidIseoRdfbstoHPed
portion or a second convex portion. 20 The first convex portion and the
.second sl oped portion or the. 23 23 June 2005 first sloped portion and
the secorffadivenqmherison nB§ckoafadhe stopper members may include a

5 convex portion or a concave portion. An inner sidewall or an
inner upper wall of the cartridge body 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 in the thickness

10 direction of the diéc 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 e;astic

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

23




wi th each other. Also, when the shutter exposes the chucki ng openi ng and

t he head opening, the first convex portion and the second 5 sloped portion
or the first sloped portion and the second convex portion nmay3cepsasds Wi th
each ot her A concave portion, which engages with the second convex portion
or the first convex portion, may be provided near the first sloped portion
or the second sl oped portion. 10 In one enbodi nent, the stopper nenbers
“hold the disc onto the cartridge body by pressing the disc in the

thi cknesgirdtreLépad pdrarienf Ad Pll REBHAt BEnFERCpbPEPoR! RIE LANMAGE W th
the shutter while the shutter covers the chucking opening and the head
opening. 15 In one enbodi nent, an opening/closing | ever for use to open or
cl ose theithuyeach sotdmr.a | ocki ng nmechanismfor use to fix and support the
shutters to the cartridge body when the shutters are |ocated in such a

iti t th 0 Ki enin nd the head opening are
B?ibihgg ?zr %%8Y§%h§§ejﬁﬁe%gggggggeggosgsgtge Jhucking oﬂ%nihggand

the head opening, the first convex portion and the second’

'5 -sloped portion or the first sloped portion and the second
convex portion may contact with each other.

A concave portion, which engages with the second convex
portion or the first convéx 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 cai‘tridge body by pressing the disc in the thiékness
direction thereof and bringing the disc into plane contact‘.
with the shutter while the shutter rcovers the chucking opening
-and the head opening.

15

In one embodiment, an opening/closing levgr for use to
open or close the shutters and a locking mechaﬁism 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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different ones of the shutters. The shutter nmay be supported, and novabl e
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 03 raYehod he
chucki ng and head openings, and defines a hole in a region correspondi ng
to a center hole of the disc while the shutter is closed. 25 23 June 2005
I n one enbodi nent, the hole of the shutter has a dianmeter that is
approximately equal to that of the center hole of the disc. A rimnmay
expand fliisfeaantnneesspletbar shubtefsthe disc storage portion toward the
center of the disc and contacts wth an outer edge portion of the disc
while the sh el CpkN di , ut,t I a hole
in an area g%%ré%%%ﬁgﬁ%gﬁfg gécgnggp%ﬁ%%é gﬁn%hgégﬁgggmﬁ?F% ?%%bgﬁﬁtter
is closed. The rimmay contact with the second side of the disc. The
cartri dge BoaycHEyL Hidre kpdyap sétReanthpeserandnaidenefi Aher diegesndur f ace
of the disc storage portion so that a

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.

25




portion of the shutter is stored in the gap while the chucking and head
openi ngs are exposed by the shutter. 26 23 June 2005 In one enbodi nent, —
the disc cartridge further includes a convex portion around tgs hol f the
shutter. The convex portion contacts with the second side of H

while the chucking and head openings are covered with the shutter. In one
enbodi nent, the shutter includes a convex portion that closes a gap

bet ween the second side of the disc and the shutter while the shutter is

cl osed. The convex portion nmay be |located closer to the center of the disc
storage portion than the rimis while the chucking and head openi ngs are

exposed by _heoshUbiista kit COMLRIAR! LiroRNERYLRE 8L POL eotienbayer that

prevents the disc from getting scratche I'n one enbodi ment, a protective
| ayer is provided on the rimto prevent the disc fron1gett|ng scrat ched.
The prbhektiveaPayerinayebe seratted FRab 2hetlye otpnedhsiets ngt ofhean.
anti-scratchi ng nonwoven fabric, a dustproof nonwoven fabric, an
anti-scgatehi ng coating |ayer and a dust proof coating | ayer.

A rim may expand from an 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 embodiment, the shutter defines a hole in an area
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

and head openings are exposed by the shutter,
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I n one enbodi nent, the convex portion forns an integral part of the

shutter. 27 23 June 2005 The disc cartridge may conprise a pair of -
shutters including the shutter, the pair of shutters nmay be syppid Bds and
novable with respect to the cartrldge body, between the second side of the
disc and the bottomof the disc storage portion so as to expose or cover

t he chucki ng and head openings, wherein the head opening reaches a side
surface of the cartridge body, and wherein an operating portion.for use

to open and Thosee téebedimdrer s tilse piiove degk frordddefwhtt¢ersnclhndes sz | ocat ed

i nside the head opening. 28 - - ---------- 23 June 2005 The disk

Shut  erSoREsH bEETART 1B ihd ROV G At i es PRREETH:  RACcar €T Hbe body.

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

porti onpsSptbsnt corXpose a@fithotér tdw-ailickidy afidtheadlisc while the
chucking and head openings are covered with the shutter.

In one embodiment, the shutter includes a convex portion
that closes a gap between the second side of the disc‘and the
shutter while the shutter is closed. The convex portion may be
located closer to the center of the disc storage portion than
thé rim is while the chucking and head openings are exposed by
the shutter. The convex portion may be a protective layer that
prevents the disc from getting scratched.

In one embodiment, a protective layer is provided on the
rim to prevent the disc from getting scratched. The
protective layer may be selected from the group cbnsisting of
an anti-scratching nonwoven fabric, a dustp:oof nonwoven
fabric, an anti-scratching coating layer and a dustproof
coating layer.

In one embodiment, the convex portion forms an integral

part of the shutter.
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openi ngs, and 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 29 23 June 2005 w bh jgactpoat her

I n one enbodi ment, the contact surfaces of each of the first and second
pairs are sloped, and overlap with each other, in a thickness direction of
the disc. The disc cartridge nay conprise a pair of shutters including the
shutter and a nunber of disc holding portions including the holding
portion, theThairdigfc smatttarisigenympy coppbdited,a afmdidovabl eshitheFespect
to the cartridge body, between the second side of the disc and the bottom
of the @ghstugingagBePORLitOBrsOtRS HOIEXPOSEL O tEOY Ehay 30e28udpoet@@P5 the
chucki ng and head openi ngs. The disc holding portions nay be provided for

the SHULLE! RovIRYPLASS LOSELSC BEALASE di% YL U5ddy, aB0chols the di sc *

t her eon € “chucki ng
second side of the disc and the bottom of the disc storage
portion so as to expose or cover the chucking and head
openings, 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.
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head openings are covered with the shutters. At |east one of the disc
hol di ng portions may be novable toward the center of the disc storage
portion with respect to one of the shutters. The disc cartri dgg JBEY2005
-conprise a pair of shutter including the shutter, a nunber of disc hol ding
portions including the holding portion, and a nunber of stopper nenbers,
the pair of shutters may be supported, and 31 23 June 2005 novable with
respect to the cartridge body, between the second side of the disc and the
bott om of t hBheli stisk ocagérpoioei omago cerpiisexpgos®adr covershietehticki ng
and head openings. The nunber of disc holding portions may be provided for
the Shﬂﬁéﬁﬁ§in<%n@h%ac§‘h@iftéﬂe diheC Hohti s PRkl oS Rappartdeynvaddl y
tapered sl ope that presses the disc against the shutters and holds the

di sc thereon while the chucking and head openi ngs are covered wiih the
shut t er&VELH dFijere§Fﬁﬁﬁer%ﬁenB%?s %&6x$%éé5aiﬁ? 4 cgﬁ?gSFHSUF?%ce t hat
prevents the disc fromdropping down fromthe disc storage portion and

may be peowdiedifler otfthethzardisdgenbodyret dogrtoir udé oher dive disragsherein
a portion of the slope of each of the disc

portion so as to expose or cover the chucking and head
openings, and 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
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hol di ng portions may be | ocated over the contact surface of each of the
st opper nenbers. In one enbodi nent, the pair of shutters is |ocked

t oget her while closed. In one enbodi nent, the disc cartridge haruheroos
includes a shutter contact portion that regulates the positions of the
shutters being closed. The disc cartridge nmay conprise a pair of shutters
i ncluding the shutter and a nunber of disc holding portions 32 23 June
2005 incégding%;hg%disc hol di ng portion, the pair of shutters may be
suppor t 84" aRU“Hovabfe 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 orIrovee thboghinekitng thendraropenr figsesTRE Giesd ol dihg
portions nay be provided for the shutters, press the disc against the
shutterg; rapd arRpl debbRadigs dhekean Mided t hanehuské npagneiik@adegpeni ngs
are covered with the shutters. Each of the disc holding portions may

i ncl ude first portion with a . first height, and. a second portion with a
second ﬂgbﬁﬁt thaf E% Cbﬁe?%wg}r?$ﬁﬁpn SRS

The disc cartridge may comprise a pair of shutters
including the shutter and a number of disc holding portions
including the holding portion, the pair of shutters may be
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 oOr cover

30




33 23 June 2005 the first height. An upper surface of the cartridge body
may have a recessed portion to receive the top of the first portion of
each disc holding portion that noves as the shutters are going f.9c 5605
opened or closed. The recessed portion may. be thinner than another portion
of the upper surface of the cartridge body under which the second portion
of the disc holding portion noves. In one enbodi nent, as the shutters are
goi ng tendechelreed, atdenddd EpPRIidoON TRt@LES NbidhAdepshsToarhaer than
t he second portion. 34 23 June 2005 The disc cartridge nmay conprise a pair

of shutters in¢luding the shutter, a nunmber of disc hol ding portians
i ncl udifg PREVHTSE ﬁgrtha BBPEFERS - afdYa PEESSpé eI O of

shutters may be supported, and novable with respect to the cartridge body,
bet weensthersespndndi dolef tihe ddissc tardddne dwoilonthe tdmadiisey simod age
portion so as to expose or cover the chucking and head openings. The disc

head openings are covered with the shutters. At least one of
the disc holding portions may be movable toward the center of

the disc storage portion with respect to one of the shutters.

The disc cartridge may comprise a pair of shutter
including the shutter, a number of disc holding portions
including the holding portion, and a number of stopper

members, the pair of shutters may be supported, and
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hol di ng portions may be provided for the shutters, press the disc against
the shutters, and hold the disc thereon while the chucking and head

openi ngs may be covered with the shutters. The stopper nmenbe23daye K5
secured to the cartridge body so as to be novable between a state of
protruding into the disc w ndow and a state of not protruding into the

di sc wi ndow. 35 23 June 2005 In one enbodi nent, the stopper nenber is
novabl e on a plane that is paraIIeI to the upper surface of the cartridge
body. The to Rer menber r ot at bI n C he
cartri dg®” Wigh FESRGcE %ﬁb%heTﬁgr F%gggaP§Q§du§g§%ee$|é%gagéégﬁé
shutters |nclud|ng the shutter, a nunber of disc hol ding portions |ncluding
the distddodditiye phirdd amd ae doditeom pécéhei dgspostboaget herpdn sof
shutters may be supported, and novable with respect to the cartridge body,
bet ween_ { h i e C f C age
portion %o%gs f%ogg g%w%%Vé%h§tﬁgﬂgﬁE§§|ng an gﬁa &%ﬁgﬁ¥%553h%%e

nunber of disc hol ding
number of disc holding portions may be provided for the.

shutters, and each of the disc holding portions has a
downwardly tapered slope that presses the disc against the
~shutters and holds the disc thereon while the chucking and

head openings are covered with the shutters. Each of the

stopper members may have a disc contact surface that prevents
‘the disc from dropping down from the disc storage portion and-
may be provided for the cartridge body to protrude over the
disc, wherein a portion of the slope of each of the disc

holding portions may be located over the contact surface of

each of the stopper members.

In one embodiment, -the pair of shutters 1is locked
together while closed.

In one embodiﬁent, the disc cartridge further includes a
shutter contact portion that regulates the positions of the

shutters being closed.
The disc cartridge may comprise a pailr of shutters

including the shutter and a number of disc holding portions
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portions may be provided for the shutters, press the disc against the
shutters, and hold the disc thereon while the chucking and head openi ngs
may be covered with the shutters. The disc receiving portion 2ajunee005
provi ded along the inner 37 23 June 2005 circunference of an i-nner | 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 closed. In one enbodinent, at |east a part of the disc

recei vi hgclpdpogt tba fsspahaldidly mrerthen, nhbe Palerok wiEderst MeHebEi sc
storage portion and contacts with the other side of the disc. The disc
recei vi pgpperteap nayl heceah Bpetwithatrdspauovi dedhebeatawen dge i hody, si de
surface and the inner | ower surface of the disc storage portion. Wile the

shutter g are gl Qs 234 5%510 dﬁﬁhgl%%f Sche! glskh%rﬂggglﬁee%gﬁt%t’a the ghsc may

be in contact sC recei'ving portion

disc storage portion so as to expose or cover the chucking
and head openings. The disc holding portions may be 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 helding
portions may include a first portion with a first height and

a second portion with a second height that may be lower than
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23 June 2005 The disc cartridge conprises a pair of shutters _including
the shutter and a nunber of disc holding portions including the disc
hol di ng portion, the pair of shutters may be supported, and 23Vaix 2008 t h
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 nunber of disc holding portions may be provided for
the shutters, press the disc against the shutters, and hold the disc

t hereon_whi l_e the chucking and head eni n re covered with the

shut t er 8¢ ARLFRhePei8er “8uPPREE 3Pr%%€edp ¢ Stor&ye Pt diPPay el ude
first regions, through which respective bottons of the disc holding

porti onsapass Weekbestbhe shutttiess ape gecagvé o the opepedfor thel ofedst The
first regions may be recessed. 39 23 Tune 2005 The disc cartridge may
conprise a pair of shutters _inc g th utter d er,.of . disc
hoIdingp%5F¥ %nSOEirﬁﬁ%ﬂﬁlﬁésfheh§gg%gﬁol§?$%}%éwt%é§% ?ﬁ@gggi%softg utters

may be supported, and novable with respect to the cartridge body,
shutters are going to be opened or closed. The recessed.

portion may be thinner than anothef portion of the wupper
surface of the cartridge body 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

the second portion.
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bet ween 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
nunber of disc holding portions may be provided for the shut 28rJane J00Sss
the disc against the shutters, and hold the disc thereon while-the
chucki ng and head openings are covered with the shutters. An inner |ower
surface of the disc storage portion may include second regions that are
| ocated in the vicinity of the outer periphery of the shutters while the

shutters are¥ﬁéo§EgK:ngrt§e ggd ﬁgg (§§$§§%€pe 4 0859€0do £ 405183 e 2005

The disc cariridge nay conpfise a pai utters |nclud|ng the shutter

and a nunber of disc ho din portlons |ncI di th aﬂlsc hol di n ortion,
the pai tRotuSH t b fhoPtEgeT gnﬂggﬁi i fhnfe %ﬁﬁfh ° t he
cartridge body, between the second si de of the disc and the bottom of the
di sc stbraediegttba §45as hod dngoROri Wovernd he SheBRERg MOIRE thek
openi ngs. The disc holding portions may be provided for the shutters,
press ttige digsd rgaifnsshthiee shutriagy s peanduphoktetihe ahd;c movebden whih e the
chucki ng and head openi ngs
respect to the cartridge body, between the second side of the
disc and the bottom of the disc stcrage portion so as to
expose or cover the chucking and head openings. The disc
holding portions may be provided for the shutters, press the
disc against the shutters, and hold the disc thereon while the
chucking and head openings may be covered with the shutters.
The stopper member may be secured to the cartridge body so as

to be movable between a state of protruding into the disc

window and a state of not protruding into the disc window.
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are covered with the shutters. An inner |ower surface of the disc storage
portion may include third regions that are |ocated around the chucking and
head openings and/or near an inner side surface of the disc 28duzeg05
portion. The third regions may be recessed. 41 23 June 2005 The first and
second operating portions may be used to open and close the shutter. In
one enbodi nent, the first and second operating portions are respectively
provided for first and second side surfaces of the cartridge body. The
first and sebonansi gabosiimfeades Y BECHEPHCEFMPEF eia%hmef’ﬁg@? e First
operating portion may be a protrusion that is connected to the shutter,
~and t hepbdmktt ehatraysbpaopebed op thesegpey Surdiawg tdfe fhe startopedeti ng
portion along a portion of the first side surface. Also, the second

oper at ifgqPor tih B RRrd hehBbionghy Muderothtalliess engaged Wphet he
shutter. en, the shutter may be opened or closed by rotating the second

oper at Id%]]%f] %)ééigﬁ.%églré%%%?{-&qeelgo%‘; he second operating portion nmay al so be

a sli I hk™ e S engaged with the shutter. Then,
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the shutter may be opened or closed by sliding the second operating
portion along the second side surface. 42 23 June 2005 In one exanpl e,
the second operating portion may also be a belt menber that ig3donndded to
the shutter. Then, the shutter may be opened or closed by sliding the
second operating portion along the second side surface. In one exanple, _
the disc cartridge includes a pair of shutters, including the shutter. The

first and se@@@ddlgee&ai:tﬁgd@@r&@@@ﬁ@@yab@aﬁ@h@ﬁcgﬁdtt@rsoin@:o@@gﬁ@ with,
the pair of shutters, respectively. 43 23 June 2005 The disc cartridge

My CONpfLSEyfe PALS Qf WELerF | Cécucﬂ é‘f‘éfcﬁ{s P OHIREL g Ofndi SC
mﬁ%?

hol di ng portions { nél Gdi I ng the sc ortlon and a rotation
st opper t he pair of sh tter may be sup orteqtband vable with

o i ST ReLuang PREL pBay 2R & e G (TS dPRET and ¢ he

bottom of the disc storage portlon so as to expose or cover the chucking
and hea@fopbhthgss MA¥ BEseupported, 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 number of disc holding
portions may be provided for the shutters, press the disc
against the shutters, and hold the disc thereon while the
chucking and head openings may be covered with the shutters.

The disc receiving porj:ion may be provided along the inner
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hol di ng portions may be 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 rotation stopper 23dnBe200my be
provi ded for at |east one of the disc holding portions to prevent the disc
fromrotating while the shutters are closed. 44 23 June 2005 1In one
exanpl e, the rotation stopper nenber is nade of a material having a | arge
coefficient of friction and is provided for the at |east one of the disc
hol di ngcpectmbasesoe as tam cianicactlowdih shefdcscodhithe tdiesshatboeageare
closed. In one exanple, the rotation stopper nenber is nmade of rubber. 45

the ShPPBrLon fgnists f -BPEESRBI Arkg Bortrore: BrobL S i i Hifng the

di sc hol ding portior andf stopper nenber, the pair of shutters may be

suppor t edconndsipwabletet Hisesprat 198 being held while the shutters
are.closed.

In one embodiment, at least a part of the disc receiving
portion is parallel to the inner lower surface 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
the disc storage portibn. While the shutters are ciosed and

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

with the disc receiving portion.
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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
openi ngs. The nunber of disc holding portions nay be provi de¥ hine 20
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 | east one stopper nenber nay be provided for the cartridge body so as

to protrude gl eastcpardi@ldiVigent &dieri fisc Wi ndawr Ther hegigh opend ng may
reach a side surface of the <cartridge body. An operating portion for use

to open, an cl ose the shutters be provided, .for .the shutters.and is
| ocat eqtincrdEnd hEnReSaTEben: mnd 4 BEthechood =Y AL R 81O
shutters have first and second pairs of contact surfaces, each pair
cont act imgluiliho ebleh diper hol®haaf pogtighd dcomdigaials Hrel ¥RES drdgned

with each other. The contact surfaces of each of the first and second

S pairs My shepstoped, amdtnovaslapy it hr easdc ot fierthé ncar t hi ddaessdy,
direction of the disc. In the first pair of contact surfaces, the contact

surfacebé){:wg&g (l)j'let r}:eeéo% Sgi%léeﬁ% By b§:5acated the bottom of the

disc storage portion so as to expose or cover the chucking
and head openings. The number of disc holding portions may be
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 may include first
regions, through which respective bottoms of the disc holding
portions pass while the shutters are going to be openéd or

closed. The first regions may  be recessed.
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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 |ocated under the contact surface of the other shutter3 jupg 2005

cl osed, 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 dianeter that is approxinmately equal to that of the «center

hol e of the ghsc.qidt ORG r@%aARRIe, mhhe dbder Ned ding Akt i eRs skecpepyi ded
47 23 June 2005 at two ends of the shutters, and each of the disc holding

port1 ons, has, 2, doppvardly Lapered ol gogyo At Jlreast. one ol dheyo d s, bol ding
portions fay be’provi ded so as to be fovabl e” towar e€cC er o he
disc. 5 In_one exanple, each of the disc holding portions includes a first
porti oninfFindingi tlae AbsgHoltHiddarestdrr, Bor tPDH i IFhatsegsnBaRePFht t hat
is lower than the first height. An upper surface of the cartridge body has
a recessedpopbéedlj oantlo mee e wheht apspledthecd | tht poardtirarige leadh, of t he
10 disc holding portions that noves as the shutters are going to

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 number of disc holding portions may be

provided for the shutters, press the discr 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 may include second

regions that are Ilocated in the wvicinity of the outer

periphery of the shutters while the shutters are closed. The

second regions may be recessed.
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be opened or closed. The recessed portion is thinner than another portion
of the upper surface of the cartridge body under which the secqp Bortlon
of each of the disc holding portions noves. 15 As the shut t ers 4pe

to be closed, the first portion may contact with the disc earlier than the
second portion. In one exanple, the stopper nenber has a contact surface
that contacts with the disc 100. A portion of the slope of at |east one of
t he di sc hol Bheg posti arertisidgramay ovemptrhee 20 qantractfsushateeod t he
stopper nmenber. 48 23 June 2005 In one exanple, the shutters rotate on a
pair of aft t pr o far- the [ ady. The
shutteréhggghﬁﬁg %geléid: 5&%%%6 %oﬁkﬁggs %ﬁéfﬁ'cg g é gggeac% ot her
to open or close the shutters. The disc 5 cartridge nay further include an
el ast i cipedpdinghiheappisicedioldingr qwutd arhe Hirutials ¢b kkeptehe shutters
cl osed. BRI EF DESCRI PTION OF DRAWNGS FIG 1 is a perspective view
i11ustrgki BapABre¥sr abha H8veRNEi QUEAt LeBLor BodiRE cartridge BegQrding to

a first

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 may be provided
for thg 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 lqwer surfaqe of the
disc storage portion may include third regions that are

located around the chucking and head openings and/or neéar an

inner side surface of the disc storage portion. The third

regions may be recessed.
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enbodi nent of the present invention. FIG 2 is a perspective view of the
disc cartridge showmn in FIG 1 as viewed frombelowit. FIG 3 is an

expl oded perspective view illustrating an 15 exploded state oA3 tome 289% ¢
cartridge shown in FIG 1. FIG 4 is a cross-sectional viewillustrating a
di sc hol ding nenber and a surrounding portion of the disc cartridge shown
in FIG 1. FIG 5 is a cross-sectional viewillustrating another 20 disc
hol di ng nmenb&heand msts landuadeogd poperahing phetdoss mdy 23 Jused 2065
cartridge shown in FIG 1. FIG 6 is a perspective viewillustrating a

state ofkheandi 8¢ocartridge,shoun 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 surrounding portion shown in
FIG 6. FIGIng pgea pabogenehve vibw i FLustragpfdg skeocdidscoherdtaggnenber
and its surrounding portion showmm in FIG 6. FIG 9 is a plan view

HTTustrabiRgoR8 Y8’ dldspectively provided for first and second side
surfaces of the cartridge body. The first and second side
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 fikst side surface.
Also, the second operating portion may be a rotational member.
that is engaged with the shutter. Then, the shutter may be

. opened or ciosed by rotating the second operating poftion.
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

operating  portion along the sécond side surface.
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10 configuration for a disc cartridge according to a second enbodi nent of

the present invention. FIG 10 is a plan viewillustrating a s e he
disc cartridge shown in FIG 9 in which the disc has been e#fiﬂ’ggfoo%S
FIG 11 is a plan view illustrating an overall configuration for a disc
cartridge according to a third enbodi nent of the present invention. FIG
12 is a plan viewillustrating a state of the disc cartridge showmn in FIG
11 in which the ctdiesexhaplegenhe2@erehdaspedrating p3rdune 2AQ5a1EbCGhel3 is a
plan view ill ustrati ng an overall configuration for a disc cartridge

FIG 14 is a

according .to a fo na‘gtodl ment _of the prese i nvention.
pl an vi gwk?efcﬁrftjs{n? Fﬁgt at? Sfm’flﬁé’g: ﬁs 5tE§r u&&@rsho%e?h EP& 13 in
whi ch the disc has been released. FIG 15 is a plan viewillustrating an
over al | shaamrkirgumat/i obef obp@ndi scocardId€ge asecordiing o ahk f skcond
operating portion along the second side surface.
In one example, the disc cartridge includes a pair of
shutters, including the shutter. The first and second

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

pair of shutters, respectively.
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ill ' dge
sevent nehEhBad e D i€ BPudthE iitinn e oS A ieh aSFRRSeE

enbodi mrent of the present invention in a state where its 10 shutter is
closed. FIG 16 is a cross-sectional view of a disc holding nenber of the
disc cartridge shown in FIG 15. FIG 17 is a plan view il ust33atinng0Gh
overall configuration for the disc cartridge showmm in FIG 15 in a 15
state where its shutter is opened. FIG 18 is a cross-sectional view of the
disc holding nenber of the disc cartridge shown in FIG 17. FIG 19 is a

plan view ilkHst raiing an-«Quef ma%onéit:ﬂﬂﬁi‘ééo%f%aﬂ diggc %ﬁﬁ%égge

according to a sixth 20 enbodi nent ~of e present ‘Invention in a stat
where its 51 23 June 2005 shutter is closed. FIG 20 is a plan view
i |1 ustranchgdangovidral Ishuttefi, gue atiumbdor of hed t$ s c hedrtimigdgeoshdensi n FI G
19 in a state where its shutter is opened. 5 FIG 21 is a plan Vi ew

an o raII uration f.or a disc _cartri ording to a

member, the pair of shutters may be 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 may be provided for the shutters, press the
disc against the shutters, and hold the disc thereon while the
'chucking and head openiﬁgs are covered with the shutﬁers. The
rotation stopper member may be provided for at least one of
the disc holding portions.to prevent the disc from rotating

while the shutters are closed.
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shutter is closed. FIG 22 is a plan viewillustrating 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 viewillustrating ZinTugs dPQ |
configuration for a disc cartridge according to an eighth enbodi nent. 15
FIG 24 is an expl oded perspective viewillustrating an exploded state of
the disc cartridge showmn in FIG 23. FIG 25 is a perspective view
i'llustratingra shatexahpléhetHeseocatiohdgeopspornménbErGis2@ade whigh its
shutters are closed with its cartridge upper shell and the disc renoved.
20 FIG I tive viewillustrating a state.of . 52 23 June 2005
t he di s%ggg????dgg‘gﬁﬁ% ¥ n Jﬁ%e 23~":O|ers1rlfr Ti7C nq;l téj%tshgtrtlgfcéogr eangpe'ﬁ%d wth
its cartridge upper shell and the disc renmoved. FIG 27 is a perspective
vi ew i | Pasvidefdngon shatetoleashecdeselchheridige badbdhngnpFrElons $a which
its shutters are 5 closed with the disc renoved. FIG 28 is a perspective

view il kgstpatbRgadt skate Ohe disc while the shutters are closed.
In one example, the rotation stopper member is made of

rubber.

45




the disc cartridge shown 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 in FIG 23 that phiusz0phe
center of the disc. FIG 30 is a cross-sectional viewillustrating a
portion of the shutter of the disc cartridge shown in FIG 23. FIG 31 is
a partial plan viewillustrating an operating 15 portion and its

surroundi ng pbet idtsof ddredicke casyri dgeprsbown i padilrG o23. sith€:eB2 is a
perspective view illustrating a stopper nenber of the disc cartridge shown

in FIG ; i s t vieyw of the disec. cartri h | 20 FIG
23 as v%é%ggéggm%édi rsglgit{t%%'i n‘JJ1 V\:f\{[’:{luc etlhheogarcgll&gl tgqlgﬁggg ggpﬁ%ﬁ%S’ZOOS
inserted into a drive. FIG 34 is a perspect RyeWHew T 1 ustrat | ng an

over al | 1nEbRELGUr BReoAiserhalding partipgeandcdr dFppred MeRbath the

enbodi nent of the present invention. 5 FIG 35"is an expl oded perspective

view il pastrafi giguters may be 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 number of disc
holding portions may be 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 may be pfovided ‘for the
cartridge body so as to protrude at least partially into the
disc window. The head opening may reach a side surface of the
cartridge body. An operating portion for use to open and
close the shutters may be provided for the shutters and is

located inside the head opening.
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expl oded state of the disc cartridge showmn 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 di'sc renoved. 102¥FWE2885is a
perspective view illustrating 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 shewnoha EkGmp34,that sﬁét9é§§eﬁa§rBefE§QEeénﬁf sEB@nQ' $6ikg show a
state where its shutters are closed. FIG is a partial cross-sectional
view illustrating a cross section of the dISC cartridge shown in FIG 34
that p&EsePniCcentbfagdst heaghsdald shontacsiage eaels opbeshutters
are opened. 54 23 June 2005 FIG 40 is a cross-sectional vieM/iIIustrating
a disc eubersipaki phRS akeL8Q$S §§£§' 9RO dithe, dige£ar i dggcsoMiel) FIG
34 that passes the center of Phe discto show a state where its Shutters

are cl osed.
The contact surfaces of each of the first and second pairs may

be sloped, and overlap with each other, in a thickness
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

surface of the other shutter. While closed, the shutters may
' definé 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 eqgual to that of the
center hole of the disc.

In one example, the disc holding portions are provided
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5 FIG 41 is a cross-sectional viewillustrating a disc -outer -peripheral
cross section of the disc cartridge shown in FIG 34 that passes the
center of the disc to show a state where its shutters are opetelnegpes 42
is a perspective view illustrating an overall 10 configuration for a disc
cartridge according to a tenth enbodi nent of the present invention. FIG
43 is an expl oded perspective view illustrating an exploded state of the
disc cartridge shown in FIG 42. FIG 44 is a perspective _view il lustrating
a state Atth¥C £PRAgi F chher iYL teRgwn K FPRPh 42%) thfhi ERSTt SodRdPger s

are closed wth the disc renoved. FIG 45 is a perspective view

I 1 lustrat, - f. ' LAg wn | 42 1N ' its
Shut ter o By e s Mol B doFetqly SALELACEIINALT hE Tbfhe Janklol kR
cross-sectional viewillustrating a 55 23 June 2005 cross section of the
di sc cartdistgehshiimy | poFtfond 2 maljatbe ppeeesdéde seender tof ndemdivableo show
a state where its shutters are closed. '

toward the center of the disc.
5 In one example, each of the disc holding portions
includes a first portion with a first height and a second

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
i) 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 cdntact with the disc earlier than the second poftion.
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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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 23Junc2005
cross-sectional viewillustrating 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-section VI ew illustrating a disc  outer per| pheral cross section of
the disc cartritdg@ShoRfaMR1ICE GHhg2 FRAFTEER sdLHHE M e oP3¢Re BFsc to
show a state 15 V\/nere its shutters are opened. FIG 50 is a perspective
view ill tiloR0 e e ordi ng
Yo an el comnh ™ onpan aoirbr e b Ghlid n, aind St B R8T e
perspective view illustrating an 20 exploded state of the disc cartr| dge
shown i nTHeGshad ted6 2Ryl uimel2@deS5 infkle@lobRihg poptispecthee Yhewrlock
Illustrating a state of the disc cartridge shown in FIG 50 in which its

shutters are
with each other to open or close the shutters. The disc

5 cartridge may further include an elastic member that applies

a force to the shutters to keep the shutters closed.

BRIEF DESCRIPTIQN OF DVRAWINGS
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.V 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
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closed with the disc renoved. FIG 53 is a perspective viewillustrating a
state of the 5 disc cartridge shown in FIG 50 in which its shutters are
opened with the disc renoved. FIG 54 is a parti al cr oss- sect i ohineZ08y
illustrating a cross section of the disc cartridge showm 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 viewillustrating a cross
section of the disc cartridge showmn in FIG 50 that passes the center of
t he dlsccﬁﬁ‘§H9ﬁﬁa3§?%ﬁe19Wéth|¥s shutters are opened. 15 FIG 56 is a
cross-sectional viewillustrating a portion of the shutter of the disc

cart 11 dge showcl NgFL G 5RorbhGe3fel 918y PRI 1hake LAl VA SYLALL USET AL O an

operating port|on an roundi ng por |on Isc cartrirdge” shown
in FIG 50. 20 FIG 58 is a perspective viewillustrating a state of a 57
23 June 268G cdrsridget shoge awcPIGi Ny i whiokel fid Snboghrens Opehde

and positioning pins have been inserted.
5 FIG. 7 1is a_cross—sectional viéw illustrating the disc
holding member and its surrounding portion shown in FIG. 6.

FIG. 8 1is a perspective wview 1illustrating the disc
holding member‘apd its surrounding portion shown in FIG. 6.

FiIG. 9 is a plan view illustrating an overall

16 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 plén 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 o£ the disc
cartridge shown in FIG. 11 in which the disc has been

20 released.
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present invention in which its shutters are closed with the disc renoved.
FIG 59 is a partial cross-sectional viewillustrating a 5 cross section
of the disc cartridge shown in FIG 58 that passes the center2bfune808i sc
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 in which
its shutters are 10 opened with the disc renobved. FIG 61 is a partial
cross-section iew illustrating a crpss section of the disc cartridge
chown tn FI G I hatd | piSsed t R hncerons ERiEFREtS hBh aoFBRRL ber o
its shutters are opened. 15 FIG 62 is a perspective viewillustrating a
nodi fi ed coh@qlr@aidlon hgod s& @RS | d9PtENQYE Idedoh@ingd 6 howoartht ate
where its shutters are closed with the disc renoved. FIG 63 is a
perspective view illustrating a nodified exanple of the disc cartridge
shown i n émt@disgnto ofhdlrea pregeat 10venddeni.ts shutters are opened with the
di sc renmoved. 58 23 June 2005

FIG. 14 is a plan view i;lustrating a state of the disc
5 . cartridge shown in FIG. 13 in which the disc has been
released.

FIG. 15 1is a plan view illustrating an overall
-configuration for a diéc cartridge according to a fifth |
embodiment of the prgsent invention in a state Where its

10 shutter is closed.

FIG. 16 1is a cross-sectional view of a disc ﬁolding
member of the disc cartridge shown in FIG. 15.

FIG. 17 is a plan vwview illustrating an roverall
configuration for the disc cartridge shown in FIG. 15 in a

i5 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 iliustrating 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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FIG 64 is a perspective viewillustrating an overall configuration for a
disc cartridge according to a thirteenth enbodi nent of the prgsent
&é lnge 2605

invention. FIG 65 is an expl oded perspective viewillustrati
expl oded state of the disc cartridge showmn in FIG 64. FIG 66 is a
schematic plan viewillustrating a state of the disc cartridge shown in

FIG 64 in which its shutters are closed. FIG 67 is a schematic plan view

i 11 ustratdififh1:5tiat @19kegl0 the disc cartridge shown in FIG 64 in which
its shutters are openeg FIG 68 is a detail ed perspective view of a
shutter |locking portion. FIG 69 is a detail ed cross-sectional view of a
di sc 15 hol dirigs.por2d oni®f ahepdlamt t eriew| G liAkstsataimy 0San Seet/egaal vi ew
illustrating the shapes of a pair of contact surfaces of the two shutters.

FIG 71 is a cross-sectional viewillustrating the shapes of another pair
of cont adCHFUAEdoBr fare the digCsHiAtigidige gwwn in FIG. 19 in a

state where its shutter is opened.

5 FIG. 21 is a plan view illustrating an overall
configuration for a disc cartridge according to a seventh
embodiment of the present invention in a state where its
shutter is closed.

FiIG. 22 is a - plan view illustrating an_ ove:;all

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 r_e,moved.

20 FIG. 26 is a perspective view illustrating a state of
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23 June 2005 FIG 72 is a perspective viewillustrating an overall
configuration for a disc cartridge according to a fourteenth fgbodi nent of
the present invention. FIG 73 is a perspective view illustratf 6‘“?!’?@05.
shutters 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 showmn in FIG 72. FIG 75 is an

enl ar ged S [ lew illustrati h 10 di.sc.hal din rtion_and its
surroundi ﬁlgé p%(r?%clt’ 0%56%/ ]t% do’lhs?é'm car {}g[lédggmshld’\/\ﬁl}lr?hFllés 7‘%’ GS 78S s an
enl arged cross-sectional viewillustrating the disc holding portion and

i ts surroppshey WRHIDGRS ehrthedgdi fpearshéetyeushaMe idisd Cembdedld FIG 77
is a schematic plan viewillustrating a state of the disc cartridge shown

in FIG 72 in which its shutters are closed. FIG 78 is a schematic plan
view illustratfHg a2%t dse of perppedrivecaiem dyblutivwting R Gstakei wfnhi ch
Its shutters are -
the disc cartridge shown in FIG. 23 in which its shutters are
5 clgsed with the disc removed.

FIG. 28 is a perspective view illustrating a state of
the disc cartridge shown in FIG. 23 in which its shutters are
openéd with the disc removed.

FIG. 29 is a pa:tial cross-sectional view illugtrating 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 c¢cartridge
shown in FIG. 23.
FIG. 32 is a perspective view illustrating a stopper
-member of the disc cartridge showﬁ 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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20 opened. 60 23 June 2005 FIG 79 is a cross-sectional view taken al ong
the line B-B shown in FIG 78. FIG 80 is a cross-sectional view taken
along the line CC shown in FIG 78. 5 FIG 81 is a cr oss- sectd HHEI200p ew
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 expl oded perspective view illustrating an 10 exploded state of a
di sc cartyj ceprgdi Qg fifteenth enbodi nent of the present
inventioﬁi FI eﬁ84 ?g % %%ﬁg%htic plan view illustrating a state of the

disc cartridge shown in FIG 83 in which its shutters are closed. 15 FIG

85 is a schematlicc @EaANi¥i ew pdidppddifivagviewt ala wirathaqgdisst 6aetaifoge |
shown in FIG 83 in which its shutters are opened. FIG 86 is a |

cross-sectional view taken along the line |
configuration for a disc cartridge according to a ninth |

embodiment of the present invention.
5 .FIG. 35 is an exploded perspective view illustrating an
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 shuttefs 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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D-D shown in FIG 84. 20 FIG 87 is a cross-sectional view taken along the
line 61 23 June 2005 E-E shown in FIG 85. FIG 88 is a perspective view
illustrating an overall configuration for a disc cartridge acZdrdgnsglddo a
si xteenth enbodi ment of the present invention. 5 FIG 89 is an expl oded
perspective view illustrating an exploded state of the disc cartridge
showmn in FIG 88. FIG 90 is a schematic plan view illustrating a state of

the disc cartrigdge sho in EFLG 88 in.which its shutters are closed. 10
He Qo1 on EFE A0 L iBe sl bekablial rides IHLbERafifa 4B GRS
cartridge shown in FIG 88 in which its shutters are opened. FIG 92 is a

schenat i copten yéewphétalbt §66$50sdcnsh féL0ch&X@Pd ecft+ydi sitowrarid i dge
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 diER- c3tt thdfe PATSRS i TheFl @ngx | of witheh ditss stuit 5Bow ar estate

where its shutters are closed.

5 | FIG. 41 is a cross-sectional view illustréting a disc
outer peripheral cross section of the disc cartridge showq in
FIG. 34 thdt passes the center of the disc to show a state
where its shutters are opéned.

FIG; 42 is a pe;spective view illustrating an overall
10 configuration for a disc cartridge according to a tenth
empodiment 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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opened. FIG 94 is a perspective viewillustrating an overall 20
configuration for a disc cartridge according to a seventeenth 62 23 June
2005 enbodi ment of the present invention. FIG 95 is an expl oéfedine 2005
perspective view illustrating an exploded state of the disc cartridge
shown in FIG 94. FIG 96 is a schematic plan viewillustrating a state of
5 the disc cartridge shown in FIG 94 in which its shutters are closed.

FIG 97 i C iLc plan,yiew.il|ustrati a_state.of e gis
cartri dgeélé SO\g/mg?‘%%&P& °9t3 Fifl/lev\k\%illcsﬁi E'lsrt;; luc{] er%ﬁ%‘?% l(I)lpeEﬁfe%‘l. %B I(ézlhét 98 is
a perspective viewillustrating an overall configuration for a disc

cartri dgepassas dithe teererei gt egd h diesbodh mMeRbwofa t Ra gtleeseRéré Nvigst i on.

FIG 99 is an expl oded perspective viewillustrating an exploded state of
the disc cartridge shown in FIG 98. 15 FIG 100 is a schematic plan view
i |1 ustratshters are codoselde disc cartridge shown in FIG 98 in which its
shutters

FIG. 47 is a partial cross-sectional view illustrating a

5 c¢ross section of the disc cartridje shown in FIG. 42 that

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

FIG. 48 is a crosé—sectional view illustréting a disc
ocuter peripheral croés section of the disc cartridgg 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 diéc
outer peripheral cross section of the disc cariridge shown in
FIG. 42 that passes the'center of the disc to show a statg

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 explbded state of the disc cartridge shown in FIG. 50.
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are closed. FIG 101 is a schematic plan viewillustrating a state of the
disc cartridge showmn in FIG 98 in which its shutters 20 are opened. 63
------- --- --- 23 June 2005 FIG 102 is an expl oded perspectiZ@luncdi0s
illustrating an exploded state of a disc cartridge according to a

ni neteenth enbodi nent of the present invention. FIG 103 is an enl arged
cross-sectional view 5 illustrating a disc holding portion and its

CARRYING OUT TR | RUENT1 D ERRREF RERT 558 o PR haip = 2 RrecORa P dge

301 according to a first enbodi nent of the present |nvent|on w il be
descri bedlisict hcaraf Bigncehdwn FIGS. FiG. 258ndim. wht&h LtsS shpefsRechirye Vi ew
illustrating an overall configuration of the disc cartridge 301, including
a disc 100 stored, as viewed fromabove the 15 cartridge 301. FIG 2 is a

per spect iGAOS@deWitk Ehe @ise removed.

FIG. 53 is a perspective view illustrating a state of the
5 disc cartridge shown in FIG. 50 iﬁ which its shutters are
opened with the disc removed.

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

710 shutters are closed.
FIG. 55 is a partial cross-sectional view illustréting 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 vieﬁ illustrating a portion
of the shutter of the disc cartridge shown in FIG. 50.

FIG. 57 is a partial plan view illustrating an operating
.pOrFion 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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I

cartridge 301 as viewed frombelow the 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. T3Junggeds 20
side of the disc 100, on which its label, for exanple, is 64 -- ---- ---
-- 23-June 2005 normally printed, is illustrated in FIG 1, while the
second side of the disc 100, i.e., the signal recording side 100A, is
illustrated as the back surface in FIG 3. As shown in FIG 1, the disc
cartri dg8isol ¢Hel Uil aacsogdingi die |dwdiwvedfdi embodimentriefe Wsper
sheII 12, disc holding menbers 13, 14 and a shutter 21. As shown in FIG
eni d a head

3, the c el | i_ncl chucking o g
openi ng é%%éégﬁ |Hg k% g%ﬁn%ll(:l%?é%gﬁﬁﬁkff 0“afts glgﬁuc
menber (e.g., a 10 splndle notor for rotating the disc 100) to enter the
di sc cagistdgemaBla externally. The head opening lih is provided to allow
a head, which reads and/or wites a signal fromon the signal recording

side 100A of the disc 100, to enter the disc
FIG. 59 is a partial cross-sectional view illustrating a

5 cross section of the disc cartridgel shoﬁn in FIG. 58 that
passes the center of the disc to show a state where its
shutters are closed.

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. 6; is a partial cross-sectional view illustraéing 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. 763 is a perspective. view .illustrating a Jﬁodified

:example of the disc cartridge shown in FIG. 58 to show a state

20'where its shutters are opened with the disc removed.
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cartridge 301 and access the signal recording side 100A. The 15 cartridge
| ower shell 11 also includes two positioning holes 11w, which engage with
cartridge positioning pins 210 of a disc drive, thereby defi ni2Zddunh2005
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. . 65 23 June 2005 The cartridge upper shell 12 includes a

circul ar disc wnhdow,12w, through whi.ch the disgc, 100 can be introduced and
T enoved into/fﬁ%%itﬁ% f%cacg%FgPSSEl§81%%%Yv&§% > ﬁ% Nus agvéwefﬁéﬁentire

projection area of the disc 100 to expose the 5 upper surface of the disc
100. The ¢aitigWigariuipefonnd dewer casheliigelacessdaihgane adhariad<npael ded
together at their outer periphery, thereby formng a cartridge body 10. A
di sc storage‘fortion 10d for storing the disc 100 therein (see FIG 1) is
defined Bmpdinent jofhdihes pregemt [ipverdion.t he cartridge | ower shell 11
and a second inner surface 123 of the cartridge upper shell 12. The first

Looer surface digl ¢ LPPORCdpPob8 BLANBLLEFE" 910Y $198.1008:05 Lhe dise
5 exploded state of the disc cartridge shown in FIG. 64.

FIG. 66 is a schematic plan view illustrating a state of
the disc cartridge shown in FIG. 64 in which ité 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 detaiied cross-sectional view of a disc
15  holding portion of the shutter.

FIG. 70 1is a c¢ross-sectional view illustrating the
shapes of a pair of contact surfaces of the two shutters.

FIG. 71 1is a cross-sectional view illustrating the

shapes of another pair of contact surfaces of the two

20 shutters.
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while the second inner surface 12i has a substantially cylindrical shape
and defines the disc window 12w inside. 15 That is to say, the first inner
surface ilu becones the bottom of the disc storage portion 1028 Jufh@083 r st
inner surface ilu of the cartridge |lower shell 11 is provided with a
protective layer |lip for the purpose of preventing the disc 100 from
getting scratched or any dust fromreaching the signal 20 recording side

100A. 66 23 J 2 .The protective layer |ijn . may be .appropriatel

sel ected fromthe ggguﬁlc5%5?%???%FE&V%n¥%ﬁFi5@%?5¥%ﬁﬁﬂégﬁdﬂ&o?@ﬁraiébric,
a dust proof nonwoven fabric, an anti-scratching coating |layer and a :
~dust pr oofcarEiguig diayiefod M t i Sc Scerbptig®nhccrdiest tof aa rdustreaeh
nonwoven fabric is adhered or ultrasonic welded as the protective |ayer
11p. In the disc storage portion | Gd, a gap, which is wide enough to allow
t he di sc erppaigendt gfetheeprgsens pryehdddn.bet ween the second i nner
surface 12i and the disc 100. Also, 10 the top of the disc storage portion

ég?tgzntggddi%&éN W@mgQU%Npé%gégg%iégevgégciiggs%£g£gggighéhghgk%grgtorage
5 of the disc cartridge shown in FIG. iz.

FIG. 74 is an enlarged perspective view illustrating the
disc holding portions and their surroun@ing members of the
disc cartridge shown in FIG. 72.

FIG. 75 is an enlarged perspective view illustratiﬁg the

10 disc holding portion and its surrounding portion of the disc
cértridge 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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has one side thereof exposed inside the disc window 12w. As shown in FIG

3, the disc cartridge 301 includes two disc holding nenbers 13 of the sane
shape. Each of the disc 15 holding nenbers 13 includes a pair2%$3@29§§ic
portions 13d and a hole portion 13w that runs obliquely through the disc
hol di ng nmenber 13. Wien the elastic portions 13d of the disc holding
menbers 13 are sandwi ched between the cartridge upper and |ower shells 12

and 11, an el iC r iLs applied to the 2Q respective ends _of the disc
holding momberdCrs 19 £5.e4° 7885 §ckTobaT PEHE I Turih: tho b Fhe
arrows 13Bin FIG 3. As aresult, the disc 100 is pressed against the
first inmeB stolcenliug. 78s0, these two disc holding nenbers 13 are

di sposed so that the hole portions 13w thereof are |ocated substantially
over 5 the positioning holes 1lw. The disc hol ding nmenber 14 includes a
rotation shaf #184s 80anks t pocePast Pecpbehadnyiesd. takee dibendiotlié ndinenber
14 is secured to the cartridge body 10 so as to rotate on the rotation

shaft 14g,_ Waen the el tif portions 14d are 10, sandw ched between the
cartridge upper and Sells 12 and

5 FIG. 81 is a cross-sectional view taken along the line
A-A shown in FIG. 77.

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

FIG. 83 is an exploded perspectivg view illus?rating 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 shﬁtters are
opened.

FIG. 86 is a cross-sectional view taken'along the line
-D~D shown iq FIG. 84.

20 ' FIG. 87 is a cross-sectional view taken along the line
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11, an elastic force is applied to the respective ends of the disc holding
menber 14 in the direction indicated by the arrow 14B. As a result, the
disc 100 is pressed against the first inner surface 1lu. 15 T2RJuwRdpe®r 21
is externally fitted with the cartridge |ower shell 11 so as to face the
si gnal recording side 100A of the disc 100. As shown in FIGS. 1 and 2,
when the shutter is noved in the direction indicated by the arrow 21A or
21B, the 1c and the head opening 11h are exposed or 20
covered. & sh%f ??h 8% is extended between the shutter 68 23 June

2005 21 and the cartrldge body 10 to apply an elastic force to the

shutter 21 inmueh ggdiked | PErapetPitd 098ehne SR Itidly A% ohawairn FIG
2, a | abel plane or concave portion 10f, on which the contents that have

been witten on the disc 100 5 being stored can be noted down, is provided
on the suwdrddangfattilpn cBexn raddésbodpritrifigee accohdiogr tiro dge shiahernshel
11). Al so, a pair of concave portions 10c, provided on the right- and

| ef t - hand of t artrld e bqd may be used as either pull-in
ot chee. SPYSBLER g tFBc BEEEEAHARVERELaP e

5 FIG. 89 is an exploded perspective view illustrating an
exploded state of the disc cartridge shown in FIG. 88.

FIG. 90 is a schematic plan view illustrating a state of
the disc cartridge shownrin 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 shuttérs are
opened.

FIG. 92 ia 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 disq cartridge shown in FIG. 92 in which its shutters are
opened.

FIG. 94 is a perspective view illustrating an overall

.20 configuration for a disc cartridge according to a seventeenth
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10 cartridge 301 is pulled in and | oaded into a disk drive or when the
disc cartridge 301 is stored in a changer. Another concave portion 108,
provi ded on just one side, has such a shape as to prevent er r $hémg200
insertion of the disc cartridge 301. That is to say, this concave portion
log is just fitted with a convex 15 portion provided for the disc drive
only when the disc cartridge 301 is inserted in the correct direction.

Suppose th isc cartridge 301 is being inserted into the disc drive
upsi de doﬁﬁb%ﬁhT?ﬁFvﬁ%wéﬁ%&RF?§ﬁﬂﬁi%RV Uke. In that case., these
concave and convex portions are never fitted with each 20 other and the

di sc cartridgerBdl 68n09t aheckpsehbad pbhepelivEdvidwd 'ﬂig.u%%%ti&%f rgetly.
In this nmanner, the erroneous Insertion can be prevented. Next, I't wll be
described in further detail with reference to FIGS. 4 and 5 how the disc
hol di ng nespeeded Btk & Whadlidsd hmmdirsicigkO Ghidwer danFIH.G94 1S a
cross-sectional view of the disc holding nenber 13 in a state where the

disc 100 has been nmounted thereon as shown in FIGS. 1 through 3, while
FIG 5 is a criod- sttthDifhlSIRSRROrC i sewhdiidiusfrating a” state of

5 the disc cartridge shown inIFIG..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 eigﬁteenth
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 ité shutters
are closed.

FIG. 101 is a schematic plan view illuétrating a state
of the disc cartr;dge shown in FIG. 98 in which its shutters

20 are opened.
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menber 14 in the state where the disc 100 has been nounted 10 thereon.
FIGS. 4 and 5 are both taken in a disc radial direction. As shown in FIGS.
4 and 5, the disc holding nenbers 13 and 14 include slopes 1323 Hing 2845
whi ch 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 fromthe elastic portions 13d or 14d
to the disc hqg 'ngjn npber 13 or. 14 |n the direction indicated by the
arrow 13B or 14B’" h’a‘t 1R Hied Q?é:S%Ef‘&b’eveié’led‘F A ustTatdtss &f t h
the outer edge 100c of the disc 20 100, thereby gripping the disc 100

t hereon eSS Batdeor 79 %&s&u'&%r%%éged'a%%o}:ggn 5@ LhiGkRAS Nt

di rection Ot thereof. As a result, the signal recording side 100A IS

br ought |nto pl ane contact wth the sheet lip. In this manner, the disc
100 i s hedmbaghighenfti xodd thespdeseht tawéntidge. body 10. In this state, t he
outer 5 periphery of the signal recording side 100A of the disc 100 keeps

a close contact_wth the sheet lip. Thus, no dust will be deposited on the
si gnal recor di rﬁf"SI d %OAJ_S an enlarged cross-sectiona view

5 J.llustratlng a disc holding portion and its surrounding

members of the disc cartridge shown in FIG. 102.

BEST HODE FOR CARRYING OUT THE -INVENTION.
EMBODIMENT 1
10 Hereinafter, a disc cartridge 301 according to a first
embodiment of the present invention will be describetl 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 1is 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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Next, it will be described in detail with reference to FIGS. 6, 7 and 8
how the disc 100 is released fromthe disc 10 hol di ng nenbers 13 and 14.
FIG 6 is a perspective viewillustrating the disc cartridge WSthng2(95
cartridge upper shell 12 and the disc 100 renoved therefrom As-shown in
FIG 6, the shutter 21 has its L-shaped portion 21s pressed by a shutter
openi ng nechani sm 15 (not shown) of the disc drive in the direction

i ndi cated R he ar.rqw 21A. a resylt. th ucki ng_openjng 1llc and the
head operrlxlor?)gﬁ"all’hf é’rremﬁb 'eXpo .u%rsa?){,eq He?! ;‘%ﬁ] o#(' c‘glf”r ‘T‘dt’ég BEEPEFoni ng
pins 210 of the disc drive is engaged wwth the positioning holes | 1w of

the cartidid@ge dOUphd 0aidd T 1.ES,athOSiaROl | A raify #{adheodhsc
hol ding 71 23 June 2005 nenber 13 in the state showmn in FIG 6 and is

taken in a disc radial direction. FIG 8 is an enlarged view illustrating
the nmmiAspddflystoptefleadi the hbadk nguntaber in4FE@d 3he shutter 21 in the
state shown in FIG 6. 5 As shown in FIG 7, when the cartridge positioning

pin 210 of 1R dhiftm™ IV oeh8. | 1SOGEY QTS UA2eDR86E' 9l fes o

5 cartridge lower shell 11, a cartridge upper shell 12, disc
holding members 13, 14 and a shutter 21.

As shown in FIG. 3, the cartridge lower shell 11 includes

a chucking opening 1llc and a head opening 1llh. The chucking

opening llc is providgd 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 1llh is provided to

allow a head, which reads and/or writes a signal from/on fhe

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

llw, 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 IOOA of the

20 disc 100.
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11w, the cartridge positioning pin 210 engages with the obliquely running
hol e portion 13w of the disc holding nenber 13. As a result, the disc

hol ding menber- 13 is lifted in the 10 direction 13A, and the §6803 s
rel eased fromthe grip of the slope 13" and is now freely rotatable. At
this point in tine, the rim13e at the end of the disc holding nenber 13
still overhangs a portion of the projection area of the disc (i.e., the

out er peri phery t ). Accordingly, .ev. Lf the 15.disc 100 is_rel eased
T o aPek ari et pElagd CARREL St 1 B ihelifesr ol Sfadilng SalSe
vertically, the disc 100 will not drop down fromthe disc cartridge 301

On the otdieridwaritw Wigi-dudd Sthildrertndl disOpaEdar b8UiHerbédlcddXaRgoVvi ded
on the shutter 21 enters a concave 20 portion 14w of the disc hol ding
menber 14, thereby lifting the 72 23 June 2005 ceiling of the concave
porti on F&MO¥€dsHgWe/firam Gthe. disca cantmiddge t 3@l diandd hdiidimgerpabés 14 is
lifted to the direction 14A and the disc 100 is released fromthe grip of
t he sl op 4'. .and_becones rotatable,, At _this_point intinme, the 5
B : hothe 1atger1f6' ¢ !

rimlde SCFhERENE" %r?hgragégg%%Pd?ﬁﬁan% € 1918F o expose the

5 upper surface of the disc 100. 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

therein {see FIG. 1} is defined by a first inner sqrface 11lu

10 of the cartridge lower shell 11 and a second inner surface 12i

of the cartridge upper shell 12. The f£irst inner surféce 11l

is opposed to the signal recording side 100A of the disc 100,

while the second inner surface 12i has a substantially

cylindrical shape and defines the disc window 12w inside.

15 That is to say, the first inner surface llu becomes the bottom

of the disc storage portion 10d. The first inner surface llu

of the cartridge lower shell 11 is provided with a protective

layer 11lp for the purpose of preventing the disc 1007 from

getting scratched or any dust from reaching the signal

20 recording side 100A.
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overhangs a portion of the projection area of the disc (i.e., the outer
peri phery thereof). Accordingly, even if the disc is released_jn a disk
drive that is so constructed as to nmount the disc 100 vertica?$§?m%3995disc
100 will -not drop down from 10 the disc cartridge 301, Also, to renove the
disc intentionally, the operator nust release the disc fromthe three disc
hol ding nmenbers 13 and 14 at the sane tinme. Accordingly, it is possible to

prevent the o t renmyin e di.sc .accidental | 5 In.this
rbodt ment . ¢ P S ieCEVENTNERE, adp HeY BF CrPBRLBEseld eB1ERE S oo
100, may be provided with a brush or a dust cleaning nmenber as shown in
FIG 2 sofidmt ttiest ghsup ernes i bife &hgnalt i erarfaidigind daoh@Bdeal the

disc 100 every tinme the shutter 21 is opened and closed. Optionally, 20
the disc cartridge 301 may further include a | ocking nechanism 73 - --
---- - --fabrigg mndusipzoofor nppwovgnandabupsoer t Ang enEidissrabohdigg
menbers onto the cartridge body 10 when the disc is held. EVBOD MENT 2
coating llayer and a dustproof coating layer. In this
5 embodiment, a sheet of a dustproof nonwoven fabric is adhefed
lor ultrasonic welded as the protective layer lip.

In the disc storage portion 10d, a gap, which is wide
enough to allow the disc iod to fotate freely, is provided
between the second inner surface 12i and the disc 1Q0. Also,

IQ 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 12w.

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 13d and
a hole portion 13w that runs obliquely through the disc
- holding member 13. When the elastic pdrtions 13d of the disc
holdiﬁg 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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5 Hereinafter, a disc cartridge 302 according to a second ‘enbodi nent of
the present invention wll be described with reference to FIGS. 9 and 10.
Specifically, FIG 9 is plan viewillustrating an overall conpduesdl0sn
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
i n which the disc 100 has been released- In FIGS. 9 and 10, each nenber
equi valent, to the counterpart of the first enbodinent described above is

i dentifi g’&rﬁftﬁﬁa daftcated drerdde AFROMS 138 & eslri pfPoft TREMLEF wil |
be omtted 15 herein. The disc cartridge 302 is different fromthe disc
cartridg 0% t fai Eegggadie[%} ' ' h LAg r

Speci fi cglrlI%y,J(i:L'tgﬁe lg@scléczér]’; ridge 2t11i§rygl1’{1 esﬂ%ém%t %ﬂéﬁég (S) P%ﬁ'ég% (l)ﬁji ng
menbers 15 and 16, which slide in the 20 direction indicated by the arrow
15A or 13Bsoas tdesen tive EiGc hdAdABg) memb2@E@5 139.afmchi soddie sk SEehédl di ng
menbers 15 includes an elastic portion 15d, which applies an elastic force

to the disc
the hole portions 13w thereof are located substantially over

5 the positioning holes 1llw.

The disc holding member 14 includes a rotafion shaft 1l4s
and fwo elastic portions 14d. The disc holding member 14 is
secured to the cartridge body 10 so as to rotat.e 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 llu.

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
chuqking opening 1lc and the head obening 11h are exposed or

20 covered. A shutter spring 31 is extended between the shutter
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hol di ng menber 15 in the direction indicated by the arrow 15B. 5 Just |ike
the disc holding nenbers 13 and 14 of the first enbodinent, a. slope 15
provi ded at the end thereof holds and fixes the disc 100 ont e 2005
cartridge body 10. Each of the disc holding nenbers 16 includes a rotation
shaft 16c. That is to say, the disc holding nmenber 16 is 10 provided for
the cartridge body 10 so as to rotate on its rotation shaft 16c. Just |ike
t he di'sc holding nenbers 13 and 14 of the first enbodi nent, a sl ope 16

provi ded2at abhfiethendantrbagh whde 1wl €h ngppBhar diadial dseqnsk fixasd he
disc 100 onto the cartridge body 10. Each of the disc holding 15 nenbers
15 further includes a coupling pin-15p, which is engaged and interl ocked
with a gfdBbeer gl pibviusdy o dirpesionsaactat etbsk sthehgiditipmm@tber 16. Wien
the two cartridge positioning pins 210 of the disc  drive are engaged with

the positionigg &?é A% '%e Q.cartridge body 10, respective
protrusi ons 1%5 0 ﬁe di sch' fB%‘Eﬁg E%ﬁgg ‘ﬁﬁlﬁ%/rr‘@a% Stops e pushed
by the positioning pins 210 as shown in FIG 10. As a result, the disc
hol di ng ¢®MiRiSh 1Bhe contents that have been written 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 11).

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 -

:fcartridge 301 is pulled in and loaded into a disk drive or when

the disc cartridge'301 is stored in a changer. Another concave
portion 10g, provided on just one side, hdas such a shape as to

:-prevent erroneous insertion of the disé cartridge 301. That is
to saf, this concave portion 10g is just fitted with a convex
15 portion provided. for thg disc drive only when the disc

cartridge 301 is inserted in the correct direction. Suppose the
disc cartri@ge 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

200 other and the disc cartridge‘301'cannot be inserted thereto
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are noved in the direction indicated by the arrow 15A and the disc 100 is
rel eased fromthe grip of the slopes 15'. In the 5 neanti ne, gﬁifhe @%§c
hol di ng nenbers 15 are noved, the disc holding nmenbers 16 arée™r %? to
the direction indicated by the arrow 16A. Consequently, the disc 100 is
also released fromthe grip of the slopes 16'. 10 EMBODI MENT 3
Hereinafter, a disc cartridge 303 according to a third enbodi nent of the
present idusaRidtay.Wi | knberdescribed W the Le-8LEBRS ti%@]fﬁ:onllcf‘é”!pdbéz:
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
pl an vi ewheviegdedat i ng an overall configuration for the disc cartridge 303
in which the disc 100 has been released. In FIGS. 11 and 12, each nemnber

equi val ent to the counter t of he first enbodiment is _identified by the
sane ref erencg}ef%'nu raVP-i%d Phe WRITHIRG o™ hEPEEReR | Aebaidni vith

herein. 76 23 June 2005 The disc cartridge 303 is different fromthe disc
cartri dg&e&?@%eﬂf:et he FrEst 2nhREl §eily i thd R Ll %%1*&%@;’ Bmbers 13 and

5 14 hold the disc 100 thereon. FIG. 4 is a cross-sectional
view of the disc holding member 13 in a state where the disc
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 eléstic force is applied from the elastic portions 134 or
14d@ 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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menbers. Specifically, the disc cartridge 303 includes two pairs of disc
hol di ng menbers 17 and 18, to which. an elastic 5 force is applied in the
directions indicated by the arrows 17B and 18B, respectively, 23Jush2i5 i n
FIG 11. These disc holding nmenbers 17 and 18 have been nol ded toget her
with the cartridge body 10 so as to formintegral parts of the cartridge
body 10. 10 Each of the disc holding nenbers 17 includes an el astic
portion A Dy | 4 | Qr C i ' ber 17
P the i Bt o0 TR SRR L a0d BR.R0R | 08 3 BT
menbers 13 and 14 of the first enbodinment, a slope 17" provided at the end
of each dilse 4fgimil dregonkiderside hnooas asdbibxentt hatdi $1a10 wittadthe
cartridge body 10. Each of the disc holding nenbers 18 al so includes an

el astic portion 18d, which applies an elastic force to the disc holding
menber 18 tHhe dhesdt i@ i nditc de$ BMAeE arfhewddsc1d80 Assihedd mmd
provided "at the end of each disc holding 77 23 June 2005 nenber 18 al so

hol ds ande {ltfs ddidedithe 11936l Boay 10. In this state, the outer

5 periphery of the signal recording side 100A of the disc 100

keeps a close contact with the sheet 11p. Thus, no dust will

be deposited on the signal recording side 100A.
Next, it will be deécribed 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 1is a perspective view illustrating the disc
éartridge 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 drivg in the direcf,ion indicated. by
the arrow 21A. As a result, the chucking opening lic and the
. head opening 11h 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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cartridge body 10. Wen this disc cartridge 303 is inserted into a disc
drive 200, a pair of disc releasing pins 217, provided for &g di_sc
drive 200, presses protrusions 17s of the di sc hol di ng menbers eg03
result, the disc 100 is released fromthe disc hol ding nmenbers 17 as shown

I n FIG. 12. At the sane time, another pair of disc releasing pins 218,
al so provided for the disc drive 200, contacts wth the side 10 surfaces

18s of t hitenfieic 130li6hi RGcNMBFREES sh8wnCRAS pGHENE! e 0! SO
rel eased fromthe é]sc ﬁoldlng ﬁenggrs 18. o k é%FN%%Ttgkégr%?nafﬁégh

disc cartridge 304 according to a fourth 15 enbodlnent of the present
i nvent i oFafiial dargetiéenbedfiFt B iefar etatgedvG8w il lamdriting the
Specifically, FIG 13 is plan viewillustrating an overall configuration

for the %k§c cartrld &%P4J%ﬁ;MQ{Ch the disc 100 is held. FIG 14 is a
plan vi el B&EESei 9 A PYSHNG emtedn ¥brandethe sehybterr 21 dge

304 in which the "disc 100 has been released. In 78 23 June 2005 FIGS. 13
and 14, gacmh@eabsfeemmalﬁpw@ tghe counterpart of

5 | As shown in FIG. 7, when the cartridge positioning pin
210 of the.disc drive is inserted into the positioning hole
1lw, the cartridge positioning pin 210 engages with the
obliguely running hole poﬁtion'13w of the disc holding member
13. As a result, the Qisc 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
fime, 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 éo constructed as
to mount the disc 106 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 fhe shutter 21 | enters a concave

20 portion l4w of the disc holding member 14, thereby lifting the
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the first enmbodinent is identified by the sanme reference numeral and the
description thereof will be omtted herein. The disc cartridge ?94 Eﬁ
different fromthe disc 5 cartridge 301 of the first enbodi Yyng 200
disc holding nenber. Specifically, the disc cartridge 304 includes a

ri nglike disc holding menber 19. As shown in FIG 13, the disc hol ding
menber 19 is a ringlike elastic nenber, which is nmade of rubber, for

“exanpl e, ca01ang M&c&@%ﬁ@f@}éfﬁoﬁhaﬂﬁq f&se%%my_g%ﬂ PR S e ds 5

externally applied thereto, the sc hol ding ne as an el llpsoidal
shape. However, by applying an external force thereto, the disc hol ding
menber 19T@@Ylbe the oihee halding reamistimikd ald yioorgs etel yhe odixkstiane.
When the disc holding 15 nmenber 19 is deforned into a substantially
inside dianmeter thereof is greater than the

conpl et el oun hape, t S
di anet er %%itﬁgnggg %659 2§OS&ﬁMF%%?¢§Q§ Hrom ¢ Hae ofFiBs Sitd dihedisskonsol di ng
menber 19 is in contact with the disc 100 at nultiple points, thereby 20

hol ding angh fdud NEeddiosifiGe1l0GAM AR Ca Wdde JAdE 10 cafk 23nlne
5 rim l4e at the end of the disc holding member i4 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 dri#e 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 oﬁerator
ﬁust 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 fhe ehutter 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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However, when this disc cartridge 304 is inserted into a disc 'drive 200, a
pair of convex portions 219, provided for the disc drive 200, pfesag&sthe
maj or axis portion of the ringlike disc holding nmenber 19, t réﬁ?
deform ng the disc holding 5 nmenber 19 as shown in FIG 14. As a result,
the disc holding menber 19 is deforned into an approxi mately conpletely
round shape and is no longer in contact wwth the disc 100. That is to
say, the disc 100 is released fromthe disc holding nmenber 19. 10 To
rel'ease fhe diigéng0Gard osupherdisg holdidigsdrenbeaidd, mebe dsor&erd hahe
deforns the disc holding nenber 19 may al so be applied fromthe convex

porti on:ofrtheddé sisody i V@, whé chhe enoagess Widyt he concave portion | Og (see
FIG 2) provided for preventing the erroneous insertion, to the disc

hol di ng 15 nenber 19. Alternatively, that force may al so be applied from a

pai r- of convex portions of the disc drive, which engages wth the concave

portions 10c (see FIG 2) provided on the right- and |eft-hand sides of

the disc cartridge 304 for pulling in the disc cartridge 1, to the disc
hol di ng EMRBBEIMEDT 220 8.0 '

5 Hereinafter, a disc cartridge 302 according to a second
embodiﬁent of the present invention will be Qescribed'with
reference to FIGS. 9 and 10. Specifically, FIG. 9 is plan
View illustrating an overali configuration fqr the disc
cartridge éoz in which the disc 100 is held. FIG.. 10 is a

iG plan view illustrating an overall configuration for the disc
cartridge 302 in which the disc 100 has been reléased- in
FIGS5. 9 and 10, each member equivalent to the counterpart of
| the first embodiment described above is_identified by the same
reférence numeral and the description thereof will be omitted .
15 herein.

Thé disc cartridge 302 is different from the disc
cartridge 301 of the Ffirst .embodiment in the disc holding
@emberé. Specifically, the disc cartridge 302 includes two
pairs of disc holdingrﬁembers 15 and 16, which slide in the

20 direction indicated by the arrow 15A or 15B, as shown in FIG.
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23 June 2005 "EMBCODI MENT 5 Hereinafter, a fifth enbodi nent of the present
invention wll be described with reference to FIGS. 15 througi%éﬁj EgGS
15 and 17 are plan views illustrating the structure of a 5 por egf0
disc cartridge 305 according to this enbodi nent from which the cartridge
upper shell has been renoved. Specifically, FIG 15 illustrates a state
where the shutter 21 covers the openings 11h and 1lc, while FIG 17
illustratgs a state where the shutter 21 exposes the openings 11h and 1ic.
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
thi s enbodi nerBacteasth tRsThEis® b Vi 18 tmdmbde 15 0uRE Bhdas t aff et 8 rdikscC
cartridge of the first enbodinment is 15 identified by the sane reference
nuneral . The disc_cartridge of this enbodinent is characterized in that

t he di sc Bf8ItdioRy 4P€- r sfhdadi ngrppéeat ians edypsdilsc £hotdi ne mbmiser did8 are
synchroni zed with the opening and closing operations by the shutter 21 by

way  of ah@ﬁﬁngzglemglagi .{'9/ iﬁ' t@kﬁel O&%ﬁ&&iﬁl@%rdi%%ted 'by the arrow 15B.

5 Just like the disc holding members 13 and 14 of the first

embodiment, a slope 15" provided at the end thereof holds and
fixes the disc 100 onto the cartridge body 10.

Each of the disc holding'members 16 includes a rotation

shaft 1léc. That is to say, the disc holding member 16 is

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

rotation éhaft lé6c. Just like the disc holding membérs 13

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

rend 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,7 which is

engaged and interlocked with a groove 16g provided for its

associated disc holding member 16.
When the two cartridge positioning pins 210 of the disc
drive are eﬁgaged with the positioning holes 1llw of the

20 cartridge body 10, respective protrusions 15s of the disc
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81 23 June 2005 The disc holding/interlocking nenber 44 is provided over
the first inner surface ilu.of the cartridge |lower shell 11 so as to
rotate and slide around the chucking opening |lc of the cartri2dduns H0ér
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

f th j ' ..Th ' | di ngli -l ocking. 44
"ncl udes St REAS 15 e PrghST, P2 Hho BRAF G- RE UaPiPrdad Y Sier
shell 11 (i.e., in the direction going into the paper of FIGS. 15 and

17). The smwéwd | ggeriienenoshelds ld paguibhe shelt Besc2hodBeng asR®RirsYalsy
provided with guide grooves ilmand 21lmthat both engage with this
engaging pin 47. Also, nmultiple protrusions 15 45, which extend outward and
toward tREearevedgan udperdigtesition iindicatedt by diheearivow dod mpdodtheof t he
paper of FIGS. 15 and 17), are provided on the outer periphery of the disc

hol di ng/ i nt er | {in nber 4%. Furthermgre, _t upper. _surface of the disc
hol di ng/i‘#[se(fl:gé i’r% TekRAsed, From & ergg&P\Mot'Ehl%ge HAepes 157 17 n¥
5 meantime, as the disc holding members 15 are moved, the disc
holding members 16 are rotated to the direction indicated by

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 accqrding to d third
embodiment of 'the present invention will be desrcribed 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 hela. 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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20 nonwoven fabric or a coating to prevent the disc 100 from 82 23 June
2005 getting scratched or dust from being deposited on the sig?§L§

| recordi ng side thereof. A nunmber of disc holding nenbers 43 ar nggd at
! predeterm ned intervals on respective regions of the cartridge 5 |ower

- shell 11 so as to hold the outer edge portion of the disc thereon when the
disc is stored in the disc cartridge. In FIGS. 15 and 17, three disc

hol di ng nmenber.s, 43 .are, provided. rnativel t four or_.nore disc
hol di ng rrerrberT;he43 (%'1?3: § sgrﬁgg%r g%/{)ged?sl.n‘%a%%)arce\ggﬂe, f%é’é‘h‘ 3% hé¥8 i sc
hol ding 10 nenbers 43 is secured to the cartridge | ower shell 11 so as to
rotate orcddteriageat 30N HFaf the 34:itker egfivodneiOWMni Rfd Gaidé, HNRNGSC
hol di ng. menber 43 is |ocated at such a position as to partially overlap
with the outer periphery and its surrounding portion of the disc 15

hol di ng/ iMeMETScki ngPReRbbraliy . Athe, diseectarisidgend@03hdnnludasFitGo 16)
such as the elastic portion 14d shown in FIG 5, for exanple, presses the
FIO\?V; thgqr}.%fg?o@eéisA'c?’ Ilaor}l.éir}l% nge!mrb%gsl O1”)' 43an (iﬁ,e ‘to tv?k‘i‘:’?cr:g .Entle e(i%réttglgdge

5 force is applied in the directions indicated by the arrows

17B and 18B, respectively, as shown in FIG. 11l. These disc

holding members 17 and 18 have been molded together with the
cartridge body' 16 so as td form integral parts of the
cartridge body 10.

10 Each of the disc holding members 17 includes an elastic
portion 17d, which applies an elastic force to thé disc
holding member 17 in the direction indicated by the arrow 17B.
Just like 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 portibn 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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Accordingly, while contacting with the edge of the disc 100, 20 the sl ope
43" of the disc holding nenber 43 not only presses 83 23 Jun 052 (g]e
[ % nt act

‘disc 100 in the direction 43B so that the disc 100 is brough

with the disc holding/interlocking nmenber 44 but also 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

i ndi cate the rro hutte enln/clos .ng lever (not sh vvn)
- provi dedq? etlhe F’r vBﬂéﬁO,anve‘g s%l Eirqot hé nkor ot

21A, thereby openr ng the shutter 21. V\hen the shutter 21 starts to rmve in

10 the drdaiatﬂlqy@%dyalfoorce is also applied in the arrowed direction 21A
to the engaging pin 47 of the disc. holding/interl ocking menber 44 that is

inserted into the guide groove 21mof the shutter 21. As a result, the
engagi ng pi n Y&en stivbyedisicompatiridus d303r deveiddemiodd t hatoard rﬁdge | ower
15 shell 11, and the disc holding/interlocking nmenber 44 starts to rotate

ar ound t%erJﬁ .chuc @r({;g openi, ng&élcdfgclggiggtsgg b{utnhe arrow 44A. The gui de
groove 1FhYFerethhl§ 8%ddn g s provided for
5 the disc drive 200, presses protrusions 17s of the disc
holding members 17. As a result, the disc 100 is released
from the disc holding members 17 .as shown in FIG. 12. At the
same time, another pair of rdisc 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 riisc 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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approximately in the direction in which the shutter 21 is noved so that

t he di sc holding/interlocking nenber 44 noves 20 synchronouslg with the
shutter 21. 84 23 June 2005 Wen the shutter 21 is conpletely %ﬁ%ﬁ?opﬁe
protrusions 45 on the outer periphery of the disc holding/ interlocking
menber 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 the slopes 43" of the disc holding nmenbers 43
separ at e THehs ety 2% i 23R Simdiee grigekemd i dhepsoundexPegdyoE t he
force 43B that has pressed the disc 100 vertically to the disc plane is
renoved t k-SC ' | gase .fre at . IS
poi nt’ inq??%e?ﬁf%g r?@ﬁkkgfﬁgﬁgtﬁg eﬁ%ég¥£§H%£dﬁé% rtﬁ%l |n§§ne Qg@%E stil
overhangs a portion of the projection area of the disc 100 (i.e., the

out er permyitsral tahdr ¢ht) desdeipt tomotlyerennwilfl thee atiistedOfeirainel eased in
a disc drive that is supposed to nount the disc thereon vertically, the

15 disc will not drop down fromthe cartridge. In the disc cartridge 305 of
thi s enbodi nedfe t §&sgi seartridge 304 is different f£rom the disc

5 cartridge 301 of the first embodiment in the disc holding
member. Specifically, the disc cartridge 304 includes a
ringlike disc holding member 19,

As shown in FIG. 15, the disc holding member 19 is a
;‘iﬁglike 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 helding member 19 has an

eilipsoidal shape. However, by applying an external force

thereto, the disq holding member 19 may be deformed into a.

substantially coﬁpletely round shape. When the disc holding

15 member 19 is deformed intq a _substantially‘ completely round

shape, the inside diameterA thereof 1is greater than the
diameter of the disc 100.

As shown in FIG. 13, the ellipsoidal disé 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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can be released even if the disc cartridge is not inserted into the disc

drive 200. For exanmple, if the shutter 21 is opened nanually,%ére ghﬁg
hol di ng nmenbers 43 will release the 20 disc 100 synchronously e
novenent of the shutter 21. 85 23 June 2005 Thus, the user can renove the
existing disc fromthe cartridge and insert another disc thereto
intentionally. EVMBODI MENT 6 5 Hereinafter, a sixth enbodi nent of the
present invention wll be described. FIGS. 19 and 20 are plan views

i || ustratiPH§Vehe ¥hpRcthie 8isa pertrdfgef394 discivsertedgentd0s dtsor di ng
to this enbodi ment fromwhich the cartridge upper shell has been renoved.

Speci ficghhye Blog 19 10;4!Lyst fe wh the shutter_covers the
head opening, . -whi'l 6 F%%f£28%if%ﬁé%%%?%éégé%ﬁ%Igi ePEVREeEh iY%er RS poses.
t he head opening. In FIGS. 19 and 20, each nenber equivalent to the

count er paibcolirive 6L mardddsdgheoimaljoe bixist portibht Br eAROLL BN L S
identified by the sanme reference nuneral. 15 The disc cartridge of this

enbodi ment is characterized in that the disc holding/ interlocking nmenber
of the fffeg bolding member 19, thereby deforming the disc holding

5 member 19 as shown in FIG,714. As a result, the disc hqlding
member 19 is deformed into an approximately completely round
shape_and is no longer in contact with the disc 100. That is
to say, the diéclloo is releaséd from the disc holding member
19.

10 To release the disc 109 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,lthat force ﬁay also be applied from
a pair of convex portions of the disc drive, which engages
with the coﬁcave portions 1l0c (see FIG. 2) provided on the

i right- and left-hand sides of the disc caftridge 304 for

‘pulling in the disc cartridge 1, to the disc holding member 19.

20
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enbodi nent descri bed above al so functions as a shutter. The shutter 46 is
provi ded over the first inner surface |Ilu of the cartridge Ig$?£ SQSb% 11
so as to rotate and slide around the 20 chucking opening Ilc

cartridge lower shell 11 as 86 23 June 2005 indicated by the arrow 46B in
FIGS. 19 and 20. The shutter 46 has a fan shape, or in the shape of a
partially notched ring that has an inside dianeter equal to the dianeter
of the chuskbpgr@pening Ilc. 5 The shutter 46 includes an engagi ng pin 46p
that extends toward the cartridge |ower shell 11 (i.e., in the direction
going into the paper of FIGS. 19 and 20). The cartridge |lower shell 11 is
provi ded wi t h Bexedmketgymoovwe HilfitH Eibeligagas of tthe pheseditgagivieg tiion 46p:
When the engagi ng pin 46p is Iocated at 10 one end of the guide groove |Im
t he head openlng Il h is.closed up by the shutter 46. And when the engagi ng
pin 46p i1} ob& edeEETiRRA otHER orenrge Jif dEIgFoovd 1thyoegle Héad

opening Il h is exposed. The guide groove [Imis provided along a portion

of an arG{dal §s ﬁ%&e’ng&wgmgﬁhﬁgﬁsCEff.us&éaQJ?e“'t'}% ikt Yede

groove | I'mprefera ext

5 portion of a disc cartridge 305 according to this embodiment
from which the cartridge upper shell has been removed.
Specifically, FIG. 15 illustrates a state where the shutter 21
covers the opehings 11h énd ilc, while FIG. 17 illustrates a
state where the shutter 21 exposes the openings 11@ and 1lc.

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

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

15 identified by the same refereﬁce numeral.
The disc cartridge of this embodiment is characterized
.'j.n ‘that the disc holding and releasiﬁg 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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approximately in the direction 1A in which the disc cartridge i's inserted

so that the shutter 46 is opened as the disc cartridge is inz&g ed_into
the disc drive. Miultiple protrusions 46¢c, which extend outwar c280ar d

20 the cartridge upper shell 12 (i.e_, in the direction com ng 87 23 June
2005 out of the paper of FIGS. 19 and 20), are provided on the outer

periphery of the shutter 46. Furt hernore, the upper surface of the shutter
terial to prevent the

46 is covered t h,a nqonwoyven fabri coa |ng
di sc 100 frcnn%ﬁﬁtq%ﬁf g%aéﬂ%ﬁig € ﬁ°8%§n8u POmtBeitty PFOYISEEe@VER t he
signal recording side thereof. A nunber of disc holding nenbers 43, having

a struct uflee fSidBt ahnk® bhataed ile & SehdabLine dRMRHWROsHeia firf
enbodi ment, are di sposed at predeterm ned intervals on 10 respective

regions of the cartridge |lower shell 11. The disc hol ding nmenbers 43 and
t he prot rasitehsrAdedeofandh e 1didet meound thegehmekingl dpeningl édseofhéhdi sc
synchronously with the noverment of the shutter 46 as already described for

the fifth,  grgadiment shell 11 as indicated by the arrow 44A in FIGS.
5 15 and 17. The disc holding/interlocking member 44 has a fan
shape, or in the shape of a partially notched ring that has an
inside diameter equal to the diameter of the chucking opening

. 1lc.
The disc holding/interlocking member - 44 inqludes an
10 engaging pin 47_that extends toward the cartridge lower shell
11 (i.e., in the direction going into the paper of FIéS. 15
-and 17). The cartridge lower shell 11 and the shutter 21 are
respectively provided with guide grooves 1llm and 21m 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 comihg 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 Ffrom
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15 When the disc cartridge of this enbodinent is inserted into the disc
drive 200 as indicated by the arrow 1A in FIG 19, the engagH%%h§i304 p of
the shutter 46 will soon contact with a contact menmber 201 provi‘de Por
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 88
23 June 2005 nenber 201 to start to nove along the guide groove il m Then,

h h h hugcki ' 11c.of th
car 71 dggorbue” Sherrofar 8 idhe, Rl pifind SO RENAZng Eadhet or 4o

rotates, the head opening Ilh is 5 opened little by little. As shown in

FIG 20, rebending €ids eastddrlge has been fully inserted into the disc
drive 200, the engaging pin 46p wll reach the other end of the guide

groove 11m As a result, the head opening 11h is conpletely exposed. At
this point inAl0umbay, af adix;adproddingi meeantfegrs t K8 fa¥e h ddsbodedenat t he
protrusions 46¢ are |ocated under the disc holding nenbers 43. Then, the

O 1O BB POERLA0e A RIAIE G R Bp bR vePLOLE 83502 #RE LQKRLfasd®

5 ' lower shell 11 so as to hold the outer edge portion of the
disc thereon when the disc is stored 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 helding member 43 is
located at such a position as to partially overlap with the
outer periphery and ifts surrounding portion of the disc

.15 holding/interlocking member 44. Also, a mechanism (not shown
in FIG. 16) such as the elastic portion 14d shown in FIG. 5,
for example, presses the disc holding member 43 in the
direction 43B (i.e., toward the cartridge ldwer shell 11).
Accordingly, while contacting with the edge of.the disc 100,

20 the slope 43° 6f the disc holding member 43 not only presses
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the direction com ng out of the paper of FIG 20). As a 15 result, the disc
100 that has been held by the disc holding nenbers 43 is released and now
freely rotatable. The disc cartridge of this enbodi nent needs olue 2005

hol di ng/i nterl ocki ng menber. Thus, conpared to the disc cartridge of the
fifth enbodi ment, the disc cartridge can be 20 thinner. Also, if the
engagi ng pin 46p is noved manually 89 23 June 2005 al ong the guide groove

11m the t 46 .can. be ened _and _t di sc n,be._ rel eased om t he
di sc holdﬁﬁg égg e?ggaﬁ' F%%D@%EchﬁoPhpréﬁﬁ%dfﬁ%Ft%hﬁhéigﬁﬁtﬁhb 46
rotates clockwise as 5 viewed fromover the cartridge upper shell.

However, biwgtehulniter cébtay #ish BRer @iskeso LIS QHISI® d Imdnfber
position of the guide groove ilmis changed. EMBODI MENT 7 10 reinafter, a

sevent h enbodi nent of the present invention will be described. FIGS. 21
and 22 arf fiudn alisewkolids| gher disagl@hetlmaan.ure of a portion of a disc
cartridge 307 according to this enbodi nent fromwhich the cartridge

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 1A, | a shutter
opening/closing lever (not shown), provided for the disc drive
200, moves the shutter 21 in the direction 21A, thereby
opening the shutter 217 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 2lm 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 li¢ as indicated by the
arrow  44A. The guide groove 1lm preferably extends
approximately in the direction iq 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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upper shell has been renoved. 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. 212h#ie2P05 each
menber equivalent to the counterpart of the disc cartridge of. ‘the third
or sixth enbodinent is identified by the sanme reference nuneral. 20 The
disc cartridge of this enbodinent is different from 90 23 June 2005 the

disc cartridge_of the sixth enbodipent in_the_structure  of the disc
hol di ng rrerrbe?‘@‘.ensptgﬁ FTHEYSF 25 $RofATPASERES. OPoR . oo ProfFysdras

cartridge of this enbodinent includes a plurality of disc holding nenbers

17. Just 45 ként h@edicifrer NBLEI PReFRRE St BRSC! Md1hieRadicaBiboleng! | Ped
above, each of these disc holding nmenbers 17 also I ncludes an elastic
portion 17d. Wiile the shutter 46 is closed, the elastic force applied
from t he meindetri ct4ozre ohocalddhandiert heheali dEscnhodddhga mesiears ad3 t aspr ess
the disc 100 toward the center of 10 the disc (17R). In this enbodi nent,
the disc holding nenbers 17 formintegral parts of the cartridge | ower

shel | 115008 &RnEEFvel §: tTReRY *5 rfdhotindiiber 4317 they ddssolRddingned

5 members 43 are puéhed up by the protrusions 45 and the slopes
43’ of the disc holding members 43 separate themselves from
the outer edge of the disc 100. As -'a result, the force 43B
that has presséd the disc 100 'vertically to th(—; disc plane is
removed and the disc 100 is released -to. be freely J:‘*otatable.

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, eveﬁ if the disc 100 is released in a Adisc drive
that is supposed to mount the disc thereon wvertically, the
15 disc will not drop down :Erbm 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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separately fromthe cartridge | ower shell 11. Wen a cross section thereof
irs taken in the disc radial 15 direction, each of these disc hoIding
menbers 17 also has a slope that tilts to overhang a portion of Jupg 005
projection area of the disc (i.e., the outer periphery of the disc) just

li ke the disc holding nenber 43 shown in FIG 18. Accordingly, if the

di sc gets held by the disc holding nenbers 17 so as to 20 have its outer
edge contact with the respective slopes, then 91 23 June 2005 the disc is
pressed agdtfrstttth&SSRuCrBr TABOVEhEPSNGEEET 128 HIRG (™ R (G 96f
protrusions 46¢c on the outer periphery thereof. In this enbodi nent, the

protrusi ofify 466 t0bhdeReLUAYEE Itnd-SPo imﬁﬁﬂa&&qns 46¢ 5 are |ocated

at such positions on the outer periphery of e shdtter 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 46¢c donmnate the elastic force of the elastic 10 portions

17d, thereb ushin% the elastic portions 17d.outward fromthe disc 100
(i.e.,irﬁq$h§¥W$g% ions 17s). As a result,

5 Hereinafter, a sixth embodiment of the present invention
will be described. FIGS. 19 and 20 are plan views
illustrating the structure of a portion of a disc cartridge
306 according to this émbodiment 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 éxposes‘
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 iéentified by the same reference numeral.

i5 The disc cartridge of this embodiment is characterized in
thét 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 suﬁface 11u of the
cartridge lower Shell 11 so as to rotate and slide around the

20 chucking opening 1ll¢ of the cartridge lower shell 11 as
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the disc 100 is released. However, each of the disc holding nenbers 17

al so includes a rim1l7e at the end thereof. Even after the d| 1o%@ﬂ9
been rel eased, the rim17e still 15 overhangs a portion of th@'&ﬂﬁ I on
area of the disc. Accordingly, even if the disc cartridge has been | oaded
into the disk drive 200 that is supposed to nount the disc 100 thereon
vertically, the disc 100 wll not drop down fromthe disc cartridge. 20
The disc cartridge of this enbodiment has all the 92 23 June 2005

f eat ur es i8flichked| Ry htleerbudiove 6 Ridsc HIGsd didowed RR.ad@thei shuttehetdi sc
hol di ng nmenbers 17 may formintegral parts of the cartridge |ower shel

11. Thus, _t he artrld e .can hav lified ucture and its
manuf act B#°n§ 6% %I 5’19 be © nfd’ %‘%ﬁm 1%*%( naPtered L% c
cartridge 308 according to an ei ghth enbodlnent of the present invention
will be gggerithed wht hndieleer 80ROt RRUANAW HIShe diameter of the
chucking opening 1llc.
S5 ' The shutter 46 includes an engaging pin 4AGP that extends
. toward the cartridge lower shell 11 (i.e., inr the direction
_ going into the paper of FIGS. 19 and 20). The cartridge lower
;shell 11 is provided with a giiide groove lim that engages with
this engaging pin 46p. When the engaging pin 46p is located at
"'._10 one end of the guide groove 1lm, the head opening 11h is
closed up by thé shutter 46.. And when the engaging pin '46p is |
lpcated at the other end of the guide groove 11lm, the head
bpening 1ih is exposed. The guide groove 11lm is provided
along a portion of an arc that is concentric with the chuck
15 opening 1l¢. The guidg groove 1lm preferably extends
a;pproximately in the direction 1A in which the disc cartridge is
inserted so0 that the shutter 46 is open.ed. 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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10 First, the structure of the disc cartridge 308 will be outlined with
reference to FIGS. 23 and 24. As in the first enbodi ment, the disc 100
shown in FIGS. 23 and 24 also includes first and second si des23 June 2P0% st
side of the disc, on which its label, for exanple, is 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
cartri dge®FouBF 4R8I IPAPET LT aFEFPdgdSupRd 2Rdk| aTeo BOvifed pnofthe
shutters 21 and 22 and stopper nenbers 23. 93 23 June 2005 As shown in

FIG 24, a ' ower el |.hchpdes . f%ﬁé%ﬁ opgpL N i.c. and a
head opeﬁ%ﬂ%ﬂilﬁéfi e chﬁgkfﬁg 5%3#%ﬁ%plig'is %$OVI ed to a %ng g%ucking
menber (e.g., a spindle notor for rotating the disc 100) to enter the 5

di sc cartsumee30F ehbeshaktyr T6eibeasvapehiwictt iah richwawedyifdeditooal | ow a
head, which reads and/or wites a signal fronfon the signal recording side

100A of the disc 100, to enter the disc cartridge 308 and access the
si gnal rétoF@?ﬁ@ng material to prevent the disc 100 from getting

5 'scratched or any dust from being deposited on the signal
recording side thereof.

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 shufter 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 embodimeﬁt is inserted
into the disc drive 200 as indicated by the arrow 1A in FIG.
19, the engaging pin '469 of the shutter 46 will soon cont&ct
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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side 100A. The cartridge |ower shell 11 faces the signal 10 recordi ng side
100A of the disc 100. Also, the head opening ilh reaches a side surface of
the cartridge | ower shell 11. The cartridge upper shell 12 i #S1Jyae300p
circular disc window 12w, through which the disc 100 can be introduced and
renmoved into/fromthe disc cartridge 308 and which expands 15 over the
entire projection area of the disc 100 to expose the upper surface of the

di Th | hel | 12 d 11 h | ded
Loget her aTBFR el sRFRENG B uRMEL ser PR, 5Bk Fiflge BAGY- 10, A

“di sc storage portlon 10d for storing the dISC 100 20 therein is defined by

a first icpeerspeittbacead |sedfed "o 241d8eJdRSuAA0Thes aEhhdkORy | OYERighel | 11
and a second inner surface 12i of the cartridge upper shell 12. The first

inner surface Ilu is opposed to the signal recording side 100A of the disc
100, whillle plietbecoadtrhdge towémcehall hbsas suddcaired aby ytie cygprodri ca
shape and defines the disc wi ndow 12w inside. That is to say, the first

AU Sur%ﬁce lJ\s bc?lcomagutter bﬂ%t rotaoi‘fest hethtias%esa;[dorca)' en 1'(1)grt Il?.n 1:!(_)Sd
5 opened little by little.

As shown in FIG. 20, when the disc cartridge has been
fully inserted into the disc drive 200, the engaging pin 46p
will reach the other end 6f the guide groove 1lm. As a result,
the head opening 11lh is completely exposed. At this' point in

10 time, as already described for the fifth embodiment, thé
protrusions 46c are located under the disc holding membérs 43.
Then, fhe disc holding portions are puéhed up by the
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, cdmpared' 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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In the disc storage portion 10d, a gap, which is wde 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 porti @ JBRIZ40 t he
di sc window 12w so that the disc 100 stored in the disc storage portion
10d has one side thereof exposed inside the disc wi ndow 12w. The stopper
menbers 23 are provided in a renovable state 15 for the cartridge upper
shel | 12 S0 33 to partjally protrude _.intg the disc wndow 12w. |I.n this
enbodi merCRdwot g o%‘b’éie 9%!?5’& S, gthe Ft R 48 <ARwRei APRReS. a4 and
24. On the other hand, a stopper portion 12s is provided for the
cartri dggnePPEisenehh b2 SLRhde® PEASE UbRel MiQd gy Sy AleNbOAOWLEW. The
stopper portion 12s forns an integral part of 95 23 Jure 2005 the
cartridge upper shell 12. The two stopper nenbers 23 and the stopper
portion X2moaegl.arranged approximtely at regular intervals around the
circunference of the disc wi ndow 12w for the purpose of preventing the
di sc 100 fromdroppi ng down from5 the disc w ndow 12w. These stopper -
menbers 23 andst rembadiment 1 Ihee Fhufriare A6  Fetytepprhgckuisecararl y
effectively _

5 wviewed from over the cartridge upper shell. However, the

shutter 46 may also be rotated counterclockwise if the

position of the guide groove 1lm is changed.

EMBODIMENT 7
10 Hereinafter, a seventh embodiment of the present
~invention will be described. FIGS. 21 and 22 are plaﬁ views
il;ustrating the structure of a portion of a disc cartridgé
307 according to this embodiﬁent from which the cartridge
upper shell has been removed. Specifically, FIG. 21
15 illustrates a state where the shutter covers the head opening,
whilé FIG. 22 illustrates a state wheie the shutter exposes
~the head opening. In FIGS. 21 aﬁd 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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when this disc cartridge is vertically |oaded into a disc -drive and used.
The shutters 21 and 22 are di sposed between the signal 10 recording side
100A of the disc 100 and the inner surface Ilu of the disc st2¥rkge20@sti on
10d. 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 wth a pair of rotation shafts ils, which is |located 15

tsid f th d f th trid d 10 .and
oppost te TS (RShoaRT BRLPhoOT RRSTRIGEEH ERETATEI 191 AR 57 5PaEe on

t he rotation shafts |IS in such a manner as to expose or cover the

chucki ng canaheath RPHY NG Rmdees . 11@pe2:9_ficél§.2'm &5C sBRGna iholpTewer 22c
are provi ded near the 96 23 June 2005 rotation holes 21u and 22u of the

shutters 21 and 22, respectively. The cam 21c and the foll ower 22c have
mut ual | y 2lerajed)i A3. sthhpesiised deogetiidge ek ethuips aembod Bnéwickingludeshani sm
20c for opening and closing the shutters 21 and 22 5 while interl ocking

themw th_eac the
plura y of disc holding members 17. Just 1like the disc

5 holding members of the third embodiment described above, each
.of these disc holding members 17 also includes an elastic
portion 17d. 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.

Altefnatively, the disc holding members 17 may also be formed

separatély from the cartridge 1owerrshell 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 like
fhe 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
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The respective surfaces of the shutters 21 and 22, which are opposed to
the signal recording side 100A of the disc, are covered with protective

| ayers 21p and 22p for the purpose of preventing the disc 10023 dfam2§86ti ng
scratched or any dust 10 fromentering the signal recording side 100A

t hereof. The protective layers 21p and 22p nay be appropriately selected
fromthe group consisting of an anti-scratching nonwoven fabric, a

dust pr oof woven fabric, .an anti- scratching coating |ayer and a
dustprooﬁjﬁ%gy1ﬁblﬁa9ﬁ?ss?ﬂ ?%?%Wﬁ%'éﬁﬁéﬁﬁﬁﬁﬁ%' *8neets of a dust proof
nonwoven fabric are adhered or ultrasonic welded as the protective |ayers
21p and  22p. tRhutdiRittY | 1951341888533 FRiNqydesk 05£§tﬂ§s£>éné hgecdi sC
‘storage portion 10d for the shutters 21 and 22, “20 respectively. These
springs' 31 and 32 apply an elastic force 97 23 June 2005 to the shutters
21 and 22n ntheclputedi rpetriphery tihegleofe t hdn shbiseremdiarett2?2. the
Qptionally, the elastic force may also be applied fromany other type of

elastic ne to the shutters 21 and 22 in that closing dlrectlon
pro ru51ons 46¢ protrude outward. Also, the profrusions 46c

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 members 17 when the shutter 46 is opened.

As shown in FIG. 22, when the shutter 46 is opened, the

protrusions 46¢C domingte the elastic force of thg elastic
10 portions 174, thereby pushing the elastic portions 17d outward
from the disc 100 (i.e., in the directions 17s). As a résult,
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.
rAccordingly, even if the disc cartridge has been loaded into
the disk drivg 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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5 As shown in FIG 24, the disc cartridge 308 includes disc holding
portions 2la, 21b, 22a and 22b at both ends of the shutters 21 and 22.
Each of these disc holding portions 2la, 21b, 22a and 22b has2hJuewdar dl y
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 2l1la, 21b, 22a and 22b w Il be _
described. in further detail later. As shown in FIG 23, the upper surface
of the cd®A g§E °bolfe18itbh epReTHRany drscrihed gheve-12Fnnhaddatignel

pl ane 15 10f, on which the contents that have been witten on the disc 100

bei ng st d n emgﬁss rr, S . canc
portions?ﬁ%ba t a?ﬁ?%%%ﬁ tggﬁﬁ%r%iﬁgctl n %?ﬁg 1§$F§%EFAP3%%swﬁﬁgh%¥§is

di sc cartridge 308 should be inserted into a disc drive. In addition, two
concave partirddgellowaresR&l T urt herriprvitded disd Warekidhe safensvsfaces of
the cartridge 98 23 June 2005 body 10 that are parallel to the direction
|Ain which the cartridge body 10 is inserted. These concave portions be
my be &%@Blégléiitﬁ’élfu‘b’g‘ﬂmiw%dt%é‘sa%?fqﬁéﬁlﬁf’@nicﬁgtr gassBesTofieped.

5
EMBODIMENT 8§

Hereinafter, a disc cartridge 308 according to an eighth
embodiment of the presenf invention 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 FIGQ. 23 and 24 also

includes first and second sides. The first side of the disc,

on which its ‘label, for example, is normally printed, is
15 lillustrated in FIG. 23, while the second side of the disc 100,

i.e., the signal récording 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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the disc cartridge 308 is |loaded into a disk drive or when the 5 cartridge
308 is stored in a changer. FIG 25 is a perspective viewillustrating a
state where the shutters 21 and 22 cover the chucking and heaa38H@@0%és
Ilc and Iih with the cartridge upper shell 12 and the disc 100 renoved. In
FIG 25, the disc holding portions 21a,.21b, 22a 10 and 22b of the shutters
21 and 22 are located at such positions as to grip the outer edge of the

di sc 100 (not shovvn‘%l:i FIG 26 is _a perspective yieM/YIIustratinﬂ a_state
where the sh@ftef8o%R aHY FGxpdle t hBSChERRTFHLSRd IRRE o58filhgstlis 11c
and Ilh with the cartridge upper shell 12 and the disc 100 renoved. As a

result ofipbhgabs! 8! IdicRlinkNepelthbeiicl bty @ obditidg [PiR! | Ofnlol es

21u and 22u, respectively, “the ucking and opehings |1e and h are
now exposed- Al so, as the shutters 21 and 22 have rotated, the disc
hol di ng 2bupkinhgompeRiag Al PRPapaodid@2d haveldleso aothuekimg bAbeP9 23
June 2005 rotation holes 21u and 22u. Consequently, the disc holding

portions 2la, 21b, 22a and 22b are now separated fromthe
(e.g.. a spindle motor for rotating the disc 100) to enter the

5 disc cartridge 308 exterﬁally. ‘I‘hé head opening 1llh 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 .308 and access the signal recording
side 100A. ‘_ The cartr_idge lower shell 11 faces tl}e signal

10 recording side 1002 of the disc 100; Also, the head opening
11h reaches a side surface of the‘cartridge lower sheJ.l il.

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 1007 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 fo;’cming a cartridge body 10.

A disc storage portion 104 for storing the disc 100

20 therein is defined by a Ffirst inner surface 1llu of the
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outer edge of the disc 100 (not shown). FIG 27 is a perspective view
Illustrating a state where 5 the shutters 21 and 22 cover the_c uc&%&g and
head openings 110 and Il1h with the disc 100 removed. As showfSiJHRE 27,

t he disc holding portions 2l1la, 21b, 22a and 22b protrude into the disc
storage portion 10d 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 Il o and [ih with
the di sc SFTYGfodederashehduhli pnd| & segonqrinnet drd of &he 22

are opened, the disc holding portions 2l1a, 21b, 22a and 22b are stored

out si de ﬂyi 'sc?é§ a rtion 1 of rt !gg b \Next ,
t he strugalftre é%l(?t é()i:)egg?iggn 1(%19 thgﬂsehu?{f%% %ﬁnggng \%Ie| FP%ue w8
described in further detail with reference to FIGS. 29, 30 and 31. FIG 29

is a crosmmesd onal théewignalviwad-dnansixie| noeat bat fassess¢éheooent er
of the disc 100. 20 As shown in FIG 29, the second i nner surface 12i of

the disc 100 23 June 2005 storage portion 10d of the cartridge body 10 is
provi ded Witit}¢ the second inner surface 12i has a substantially

5 cylindrical shape and defines the disc window 12w inside.
That is to say, the first inner surface 1lu becomes the bottom
of the disc storage portibn 1lo4d.

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 104 is the disc win&ow 12w

so that the disc 100 stored in the disc storage portion 104
has one side thereof exposed inside the disc window 12w.

The stopper members 23 are provided in a removable state

15 £for the cartridge upper shell 12 so as to partially protrude

intoe 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 123' 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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a notch low so as not to interfere wwth the opening and closing operations
of the shutter 22 or 21. Also, the cartridge body 10 further includes a
shutter storage portion 5 | Os for storing a portion of the shudtdme200pr 21
being opened. Furthernore, at |east the edge portions 21f and 22 of the
shutters 21 and 22, which are butted agai nst each other over the head and
chucking openings Ilh and 110 while the shutters are closed, overlap with
each other in the. thickness 10 direction of the disc 100 as shown in FIG
29. On tH&teaHtHEAee, wppeshshelinlRt G The, twacKtePPeRe "grPeTshéldPhg
portions 2la, 21b, 22a and 22b includes a slope 2l1a', 21b', 22a' or 22b',

i th 't ho GUF arorbsl gixlof 4207 ox®) hSekeER ApBRotunbeeyy o, Feeuner! TES

a downwardly tapered shape and | eans toward the disc 100. Wiile the
chucki ng saitbrhead epedhadthéleizndmbbhente 6DVenedawsthwinhbiewshait €bs 21
and 22, the slope 21a' is allowed to contact wth the outer edge 1000 of
the disc 100, thereby gripping the 20 disc 100 thereon and pressing the
di sc 100 the thaposeckRiepseventing thmcdigps00 from dropping down from

5 the disc window 12w. These stopper members 23 and stopper
portion 12s can prevent the dropping particularly effectively
when this disc cartriége is wvertically loaded into a disc
drive and used.

The shutters 21 and 22 are disposed between t_he signal

“10 recording side 100A of the disc 100 and the inner surface 1llu
of the disc storage portion 104. The shutters 21 ;':md 22
include rotation holes 2lu and 22u, respectively. These
rotation holes 2lu 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 aﬁd opposite to the head opening 1lh. 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 opénings 1lc and

1ikh.

20 - A cam 21lc and a follower 22c¢ are provided near  the
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direction 100t. In this manner, the signal recording side 100A is brought

into plane contact with the sheets 21p and 22p of the shutter§3%ﬁw@@g 22
and the disc 100 is held and fixed onto the cartridge body 10. In sucﬁ a
state, the signal 5 recording side 100A of the 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

rot at ed IS t sh er 1 d a d.,pr S 10
i ntentionally, c%ryhe(r?llro t?sst , 2 Png%&r#&rrazr%(‘g S%naﬁgl%ot %1913%?? t%gt af?ég g?fher ed
onto the signal recording side 100A of the disc 100 nmay be wi ped away.

Fur t her noresspexstistedwn | ITHel Gan321d hads kbt €o12bweRckrdehave shtubeny

. openi ng/closing portion 21t, an elastic portion 21v 15 and a | ocking
protrusion portion 21k. These portions 21t, 21v and 21k formintegral parts
of the sHft9asd*ng. res i carfly, togaEhsKut Mekeopdl ngrk| odkgrpercking 21t
is for use to open and close the shutters externally. The | ocking

B oLt SR 2t 'e s SO S el OSBRSS e 1o
5 while ipterlocking them with each other.

The respective surfaces of the shutters 21 and 22, which
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 frpm entering the signal recording side 100A thereof.

The protective layers 21p and 22p may be appropfiately
selected from the group comnsisting of an anti-scratching
nonwoven fabric, a dustproof nonwoven fabric, an anti-
scratching coatihg layer and a dﬁstproof 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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23 June 2005 head openings Ile and lih, the | ocking protrusion portion
21k, "to which an elastic force is being applied fromthe el ast.i ortion
21v, engages with a | ocking hole 10k of the cartridge body 16%}@%%5@5&
preventing the shutter 21 fromrotating and 5 fixing and supporting the
shutter 21 to the cartridge body 10 as shown in FIG 31. Wen the shutter
21 is fixed, the other shutter 22, which is interlocked wwth the shutter
21 via the .interlocking nechanism 200, is also fixed. Accordingly, only by

getting tife TcIdhy 45rdt Adsiedd 220 1Fortichn 2 ALrecédord 28x tor FHISE Hrea

protrusion, for exanple, in the direction indicated by the arrow 20A and

P f _ _ ] rrow 20A
por L1 on ST T8 Thd Arrectfon VRGLRATSHY by ThE T S5CS e SeEneR | e,

the shutters 21 and 22 can be rotated to expose the 15 chucki ng and head
openi ngs appd isdd firblh ang bbkedi 5gpd 0OF celadicic nemdased thr ame Renwditets

hol ding portions 2la, 21b, 22a and 22b. Thus, it is possible to prevent
the operator fromrenoving the disc accidentally. Next, the structure and

oper at i ofloPndh@2sfiBppbat nehpeing dgrextign | be described in further detai
with reference to FIGS.

5 As shown in FIG. 24, the disc cartridge 308 includes disc
holding portions 2la, 21b, 22a and 22b at both ends of the
shutters 21 and 22. Each of these disc holding portions 2Zla,
21b, 22a and 22b has a déwnwardly tapered slope at the end of
the shutter 21 or 22 to grip the outer edge of the disq 100

10 while the shutters 21 and 22 are closed. The structure and
operation of the disc holding portions 2la, 21b, 22a énd 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 1A) 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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103 23 June 2005 24 and 32. FIG 32 is a perspective viewillustrating the
renovabl e st opper nenber 23 upside down. The convex portions gﬁga %&“ and
23c of the stopper nenber 23 are respectively engaged with c e
portions 12a, 12b and 12c provided for 5 the cartridge upper shell 12 near
the di sc wi ndow 12w thereof as shown in FIG 24. Thus, the stopper nenber
23 can be renoved fromthe cartridge upper shell 12. Next, a nmechanismfor
preventing the erroneous insertion of the disc cartridge 308 into a disc
drive wittddpellesbnitbedre IParalfal t hor tthet alirasttibnr arer emcehiohFltGe 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
di sk driSRFGIdge bodyo b0 a5 IRSeshEdn | AREFS comaive porddons d9e Bedy 10

i ncludes a concave portion | Oy on 15 one side surface thereof and is

asymet ri £ Jidkd he diheetd Aj ' e, Qi 8C; Gart iﬁde%g is inserted
into the disc dri vgt((?ls%ee%%l% 13399‘6411‘ ggcéﬁcg%af%o%n%~ %S%%%ng Focat ed
at the center of thickness. According to such a structure, only when a

cOnvex_ the disc cartridge 308 is loaded into a disk drive or when the
,5; cartridge 308 is stored in a.changer;

FIG. 25 is a perspective view illustrating a state-where
the shutters 21 and 22 cover thé chucking and head openings
11c and 11h with the cartridge upper shell 12 and the disc 100
removed. In FIG. 25, the disc holding portions 2la, .21b, 22a
10 and 22b of thg sbutters 21 and 22 are Jlocated at such

positions as to grip the outer edge of the disc 100 (not
shown}) .
FIG. 26 is a perspective view i;lustrating a state where
thershﬁtters 21 and 22 expose the chucking and head openings .
15 11lc¢ 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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20 portion, provided for the disc drive, is fitted with this 104 23 June
2005 concave portion 10g, the disc cartridge 308 can be inser ggd % to t he
disc drive correctly and the disc drive can operate nornally:

otherwise, even if one tries to insert the disc 5 cartridge 308 into the
di sc 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 di-sc

drive |nt rferes with t o] site Sld surface with_no gonca portion
10g. Al s0, el:even i oné;tgﬁ%sggg Fert ?EPQH%RFHXYCEF?rﬁ dﬂﬁﬁb t he
di sc drive up5|de down and in the wong way by m stake, he or she cannot

insert thgaa@idn’s dgea 308160t @24 hgndi 32pdrave. nsivt NEdparbiticy | Brogcauae 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
er r oneouPvteyeedgenofahheedpse vl ethoThehaktsle cartri dge 308 of this
enbodi nent may be nodified in various manners. For exanple, the thickness

of the Cartri%%%.bggyiﬁoan%%rspective view illustrating a state where
5 the shutters 21 and 22 cover the chucking and head openings
llc and 11h with the disc 100 removed. As shown in FIG. 27,
the disc holding portions 2la, 21b, 22a and 22b protrude into
the disc storage ﬁortion 108 to hold the disc 100 (noit shown)
thereon. On the other hand, FIG. 28 is a peﬁspecﬁive view
- 10 illustrating a state where the shutters 21 and 22 expose the
chucking and head openings 1lc and 11lh with the diéc 100
removed. As shéwn in FIG. 28, while tﬁe shutters 21 and 22
are opened, the disc holding portions 2l1a, 21b, 22a and 22b
are stored outside of _the disc storage poftion. 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~sectipnal 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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be further reduced to such an extent that the stopper nenbers - 20 23 wll
not protrude from the upper surface 12f of the 105 23 June %gﬂS 0
cartridge upper shell 12 (see FIG 24) while the shutters 21 Hmig)gre
closed. On the other hand, while the shutters 21 and 22 are opened, the
stopper nenbers 23 may be protruded fromthe upper surface 12f of the

. cartridge upper shell 12 in 5 the follow ng manner. Specifically, as the
shutters 21 and 22 are going to be opened, the disk holding portions 2la
and 22a, S{yraIExAAtEe dp @$h thige ceeEdAgeobOidgnd 0238 Frrovadesd: wpdr
menbers 23 upward whil e passing under the stopper nmenbers 23. Then, the
st opper 2 e_protruded from.the er 10, .surface f. of th
cartri dgre?[]%%qe;?;hsﬁeﬂ fg. %fcc{)l in%ot&nqzéalfc 8 svt}lrﬁ?:t l}fPe, %&%Ihjf?q cf‘lgﬁtly
broad space can be allowed the disc 100 to rotate inside the disc storage
portion léxbsandg YyperhReoflkSCofarthé dggheareavez i ter t BiIcknasgof ur ther
reduced. Al so, the stopper nenbers 23 may formintegral parts of 15 the
cartridge body 10. In that case, the stopper nenbers 23 may be able to be
f ol ded armrmhFidiggedodvurkthefwntlesr t lechides er spuithgs 3tozade3pomsjoappl y
an :

5 10s for storing a portion of the shutter 22 or 21 being
opened. Furthermore, at least the edge portions 21f and 22f
of the shutters 21 and 22, which are butted against each other

over the head and chucking openings 11h and 1llc while the

shutters are closed, Qveriap 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 2l1a, 21b, 22a and 22b includes a slope 2la’,

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 2la’ has a
downﬁardly tapered shape and leans toward the disc 100. While
the chucking and head openings 1l¢ and 1lh are covered with
the shutters 21 and 22, the slope 2la’ is allowed to contact
with the outer edge.looc of the disc 100, thereby gripping the

20 disc 100 thereon and pressing the disc.lOO in the thickness
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el astic force in such a direction as to open the shutters 21 and 22.

the shutters can operate al nost conpletely 20 synchronously bé@ﬁ@ﬁ §
i nterl ocking nechanism just one 106 23 June 2005 of the sh © |ngs

31 and 32 may be provided. The | ocking protrusion portion 21k forns an
integral part of the shutter 21. Alternatively, a |ocking |ever,

I ncl uding a | ocking protrusion portion and a convex portion 5 at the end

t hereof, may be connected to the cartridge body 10 via an elastic portion,
and an as@brgcitiath cboRbve port tlohs nmgnnee, pride detighal theosfingersige t hat
t he convex and concave portions engage with each other. In that case, by
pressi ng e Jo Kin Qtru5| ortion thro cki.n ol e af .the 10
Pareri doet syt sl dpse° RianB oreabie b ot H N s s & e A 228 r om
each other so as to allow the shutters to rotate freely. Optionally, the

| 'ocki ng 1 &¥efne ashieldr8Sat Nena SEMLARE 618 1 §98c(108- 1sC€hdikl GnEPFISE) . MY
be resin springs that formintegral parts of the cartridge body 10. 15

EMBODI MENT 9 .
onte the cartridge body 10. In such a state, the signal

5 recording side 100A of the disc 100 is in close contact with
the sheets 21p and 22p. Thus, no dust will be deposited on
thé signal recording side 100A.

-Also, if fhe exposed side of the disc 100 is rotated
manually or if the shutters 21 and 22 are opened or closed
10 intentionally, ﬁhen 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 protrﬁsion portion zik. These poxrtions Z;t, 21y
and élk form integral parts of the shutter 21. Specifically,
the shutter opening/closing ﬁortion 21t is for use to open and
cloée thelshutters externally. The locking protrusion portion

21k is connected to the shutter 21 by way of the elastic

20 portion 21lv. While the shutter 21 covers the chucking and
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Hereinafter, a disc cartridge 309 according to a ninth enbodinent of the
present invention will be described with reference to the drégbggszm%p As
shown in FIGS. 34 and 35, the disc cartridge 309 107 23 June ©
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 chucking opening 41o
and a head opening 41h. The chucking opening 41c is provided to allow a
chucki nghsedbepeningg. 11g apdntite, mdteolockingopapitrygstiha Bbstien0?lke enter
the disc cartridge 309 externally. The head opening 41h is provided to

al l ow a head, .which reads_andLor wites a signal .1Q from on the,signa
recordin&osﬁggigbdaeo?f?%%l%i%%riﬁofstielgﬁt p&ﬁggdi émbdaT?iab%S 9 and
access the signal recording side 100A. The cartridge |lower shell 41 faces
the si 9nEbrt&@ﬁOQQngeﬁQQQeéoﬁfﬂQfati‘@c]@il_%? HOe 7OROer ! BRe haHLLPEGE NT
41h reaches one side surface of the cartridge |ower shell 41. 15 The

cartridge upper shell 42 includes a circular disc
body 10, thereby preventing the shutter 21 from rotating and

5 fixing and supporting the shutter 21 to the cartridge body 10
as shown-in FIG. 31. When the shutter 21 is fixed, the other
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 heaq openings 1lc and 1lh and the disc 100 can be
released from the disc holding portions 21la, 21b, 22a and 22Zb.
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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wi ndow 42w, through which the disc 100 can be introduced and renoved

into/fromthe disc cartridge 309 and whi ch expands over the tire
jt"'ﬂ 200%c.

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

The cartridge upper and |ower 20 shells 42 and 41 are adhered or wel ded
together at their 108 23 June 2005 outer periphery, thereby formng a
cartridge body 40. A disc storage portion 40d for storing the disc 100
therein is defined by a first inner surface 41u of the cartridge |ower
shel | 41 %hd2®9setondfIhneB2sukd ade PETSRACHINE 57iqlf t Aldystuppingshde 42,
The first inner surface 41u is opposed to the signal recording side 100A

f the di iJe th j nper, surface 42i h i al |
Oyt nar g arbae SHerher RelBER0% WARIAFE, The o I

the first inner surface 41u becones the bottom 10 of the disc storage
portion 4f3h, | p3bhandi BStEF agRePHHIpPRrd QbmbrgaPs  WhiC hrdgpaitdeeignough
to allow the disc 100 to rotate freely, is provided between the second

i nner surface 421 and the disc 100. Also, the top of the disc storage
porti on Zpaged Heltdl seongaiowapions 12a, 12b and 12¢ provided for

5 the cartridge upper shell 12 near the disc window 12w thereof
as shown in FIG. 24. Thus, the stopper member 23 can be
removed from the cartridge upper. shell 12.

Next, a méchanism 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 1is a
front view of the disc éartridge 308 shown in FIG. 23 as
viewed in the diz;ection 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 &isc drive, is fitted with this
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15 so that the disc 100 stored in the disc storage portion 40d has one
si de thereof exposed inside the disc wi ndow 42w. The stopper gﬁgber
42b, 42c and 42d formintegral parts of the cartridge upper so as
to partially protrude into the disc wi ndow 42w. Each of these stopper 20
menbers 42a, 42b, 42c and 42d is separated fromthe cartridge 109 23 June
2005 upper shell 42 via a slit. These stopper nenbers 42a, 42b, 42c and
42d are used to prevent the disc 100 fromdropping down fromthe disc

Wi ndow 420¢naafee spepipkan nkdger $ha24disgsarigideen W dCamnLEr PERTteNe
droppi ng particularly effectively 5 when the dISC cartridge is vertically

| oaded inIo sc d Y d used. a S p 42a
42b, 42c and ébgr% eﬁ?ﬁf té?t%8§h ?dggiﬁgpgghsﬁgﬁg%%% by
way of elastic nenbers. The shutters 51 and 52 are di sposed between the
signal Ibsmecardi ng side 100A of the disc 100 and the inner surface 41lu

of the disc storage portion 40d. The shutters 51 and 52 include rotation
hol es 51u and 52u, respectively. These rotation holes Slu and 52u are
“engaged i n a fStalled rothemmise, even if one tries to insert the disc

5 cartridge 308 into the disc drive upside down by mistake, he
or she cannot insert the cartridge 308 into the disc drive.

This is because the convex portion of the disc drive

Ainterferes 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
rthe 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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" state with a pair of rotation shafts 41s, which is | ocated 15 outside of
the disc storage portion 40d of the cartridge body 40 and opagiitgﬁ} -the
head openi ng 41h. Thus, the shutters 51 and 52 rotate on the tng 799
shafts 41s in such a manner as to expose or cover the chucking and head
openi ngs 41c and 41h. 20 A cam 51c and a follower 520 are provi ded near
the 110 23 June 2005 rotation holes 51u and 52u of the shutters 51 and
52, respectively. The cam 51c and the foll ower 52c have mutually engagi ng
shapes andrtojdgbenppakestplanlizni{eekoFizng 241yehdnies M) GHiuteaRenNg and
closing the shutters 51 and 52 5 while interlocking themwth each other.
The respective surfaces of the shutters 51 and 52, which are opposed to

“the si gn@Pdr éoPden§losge- 100 dihe mihts hang.e whidvertde Wil temst &k i ve
| ayers 51p and 52p for the purpose of preventing the disc 100 fromgetting
scrat che r. u f r .09 .0 recordin id 00A
thereof.g%ﬁe2§$g%ggt§ e %yeﬁgggfb §%§Q5 5m%§%Sbgﬁgp%?%p?¥%ué%§}r cted
fromthe group consisting of an anti-scratching ' '

from the upper surface 12f of the cartridge upper shell 12 in

5 the following manner. Specifically, as the shutters 21 and 22
are going to be opened, the disk holding portions 21la and 22a,
for example, may push the convex portions 23a of the stopper

" members 23 upwérd while passing un@er the stopper members 23.
Then,r the stopper members 23 are prétruded. from the upper
iO surface 12f of the cartridge upper shell 12. According to
such a structure,_a sufficiently broad space can be ailowed
the disc 100 to rotate inside the disc storage portion 10d 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. 1In that case, the stopper members 23
may be ablé 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 22.. If the shutters can operate almost completely

20 synchronously by way of the interlocking mechanism, just one
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nonwoven fabric, a dustproof nonwoven fabric, an anti- scratching coating

| ayer and a dustproof coating layer. In 15 this enbodi nent, Sagﬁtﬁaﬂﬁba
dust proof nonwoven fabric are adhered or ultrasonic wel ded aS™the
protective layers 51p and 52p. Shutter springs 61 and 62 are provided
outside of the disc storage portion 40d for the shutters 51 and 52, 20
respectively. These springs 61 and 62 apply an elastic force 111 23 June
2005 to the shutters 51 and 52 in such a direction as to close the
shutters ¥ Uiy SBELRr: EPRARIG By 2rhe33 HIAY die HFOvAged61 and 62 may apply
an elastic force to the shutters 51 and 52 in such a direction as to open
the shutters n : i fs e r n ate al

conpl etely syﬁ%ﬁfo%ggé 36L ?E%#%#ﬁ?hgagﬁ%%§l2€§?n58%§%h5ﬁ}sggggﬁ ?l
the shutter springs 61 and 62 may be provided. As in the eighth
enbodi mendari hefshild esBubtean®in? ixNctasdeatdiveayhol di N oiid onsveia, 51b,
52a and 52b at the 10 ends thereof as shown in FIG 35. Furthernore, as

will be described in detail later, convex portions 5le and 52e are
including a locking protrusion portion and a convex portion

one of

5 at the end thereof, may be connected to the cartridge body 10
via an elastic portion, and an associated concave portion _may
be provided for the shutter so that the convex and concave
portions engagé 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 integrél 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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provi ded on respective regions of the shutters 51 and 52 so as to be

| ocat ed 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'd%b%me§9ﬂﬁl

42) has enbossed arrow nmarks (or concave portions) 40a that indicate the
direction (the arrow | A) in which the di'sc 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

di rect i oningludrsese eanicidgepdomegnsshalib 48, Janearbosdgaourpay Bhedded as
either pull-in notches or positioning recesses when the disc cartridge 309
is |loaded, intg,a disk drive oy, whe he rtridg 09 is.stored. in
changer . Vipt PEREPTS, meBbe¥Sndad aeteh t 48 opndndady #5058 H5- T s

i nclude the concave portion. 40c. In that case, the concave portion 40c may
‘be used agnwa-t@hF SHaf gk _preventing erroneous (e.g., upside down)
insertion when the disc cartridge 309 is inserted or |oaded into a disk
drive. The wupper surface of the cartridge body 40 further includes a grip
10 portion- 40t hahowh| o tHI&G.opSSat othieo garpridge diester shell 41

5 includes a chucking opening 41¢ and a head opening 41h. The

chucking opening 4lc¢ is provided to allow a chucking member

(e.g., a spindle motor for rotating the disc 100) to enter the
disc cartridge. 309 - externally. The ‘head opening 4lh 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 rec.:ording
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 cgrtridge upper shel.l 42 includes a circular disc
Windoﬁ 42w, through which the disc 100 can be introduced and
removed into/from the disc cartridge 309 and which expands
over the entire projectiop 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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cartridge 309. This grip portion 40e has an antislip enbossed shape. FIG

36 is a perspective viewillustrating a state where the shutbsrs Qéxgnd 52
cover the chucking opening 41c and the 15 head opening 41h w ﬁ- % I sc
100 renoved. FIG 37 is a perspective viewillustrating a state where the
shutters 51 and 52 expose the chucki ng opening 41c and the head opening
41h with the disc 100 renoved. Hereinafter, the structure and the operation
of the 20 shutters 51 and 52 will be described in further detail. As 113
23 June 200ter genpheritl GBer@dyafdr@sngt hecdrsriAokdbrdypdPti ons 5l1a, 51b,
52a and 52b provided for the shutters 51 and 52 al so have such a shape as

including a slope.that tilts in such a ner _as to.. overhang.the
proj ection aréa g‘flsf’hes 9%ng°t l89er45% V%Ioirh %t?lffep%ug:glP p&F o of
the disc 100 as in the eighth enbodinment. That is to say, the slope is

downvar di phd:apaf eds aadelgads vyovar de i Fgr dissmek00suFfbse thpusay® ehkects
as those of the eighth enbodi nent are al so achi eved. Al so, the shutter 52

i ncl udes an openi ng/ cl osi ng portion .
' cartridge lower shell 41 and a second inner surface 42i of the

5 cartridge upper shell 42. The first inner surface 4lu is
" opposed to the signal recording side 100A of 7 the disc 100,
wh:i.le the second inner surfacé 421 has a substantially
chiﬁdrical shélpe and defines the disc window 42w inside.
That is to say, the first inner surface 4lu becomes the botto:ﬁ

.10 | of the disc storage portion 404.

In the disc storage portion 40d, a gap, which is wide
enough to allow the disc 100 j:o rotate freely, 1is 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 disq 100 stored in the disc storage portion 404
has one side thereof exposed inside the disc window 42w.

The stopper members 42a, 42b, 42c and 424 .form integral
parts of the caritridge upper shell 42 so as to partially
protrude into the disc window 429&. Eachl of these stopper

20 members 42a, 42b, 42c¢ and 4243 is separated from the cartridge
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10 52t for use to open and close the shutters externally, while the
shutter 51 includes an elastic portion 51v and a | ocking protyusion
portion 51k as integral parts thereof. The | ocking protrusioﬁZbBPFPBQ§51k
is connected to the shutter 51 by way of the élastic portion 51v. Thus,
whi |l e the chucki ng and head 15 openings 41c and 41h are covered with the
shutters 51 and 52, the | ocking protrusion portion 51k, to which an

el astic force is applied fromthe elastic portion 5lv, engages with a

| ocki ng hmperOkhellt 2 wvaat ai dddthodyritse té$terminr fnembpegrand2asug@drt i ng
the shutter 51 in a non-rotatable state to the 20 cartridge body 40 When

t he shutter s fi:xed, the other 114 un 2005 tter chis
i nt er | ockAF V\ﬁ”i“# £ ats: taeedk 1t Brerent| ﬁglﬁrl gﬁ%‘ﬁl gﬁogg&ngl S

al so fixed. Accordingly, only by getting the IoCking protrusion portion

S1lk presspd£xhemally P Rindlohtalen: Rk %’éé?ﬁle‘i‘: meﬁbb&st tl@ad' gOBL i on
I ndi cated by the arrow 50A and di sengaged from | ocki ng hol e 40k whil e

pressing the opening/closing portion 52t in the direction indicated by the
g;r ow 50B 2 dide 43dneati peevsnts hidven drodiiGg 3@ritielsnivt erffestizedy52 can

5 when the disc cartridge is vertically loaded into a disc drive

and used. Optionally, these stopper members_42a, 42b, 42c

and 42d may be integrated with the cartridge upper shell 42

by way of elastic members.

The shutters 51 and 52 are disposed between the signal

iO recording side 100A of the disc 100 and the inner surface 4lu

of the disc storage portion 404d. The shutters 51 énd 52

include rotation holes 51lu and 52u, respectively. These

rotation holes 5lu and 52u are engaged in a freely rotatable

state with a pair of rotation shafts 41s, which is located

1S outside of the Qisc storage portion 40d of the cartridge body

40 and opposite to the head opening 41h. 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 51l¢ and a follower 52¢ are provided near the
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rotated to expose the chucking and head openings 41c and 41h 10 and the
disc 100 can be released fromthe disc holding portions 51a,2ﬁéb %ﬁg and
52b. Thus, it is possible to prevent the operator fromrenovi _“F% I sc
100 accidentally. Also, unlike the eighth enbodi nent, the | ocking
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 dianmeter. This is
because aretatiemrthdlege Silyr andi st2wf of sikdlel ghutibers 40 @and shAters

t hereof should have relatively small sizes and it is normally difficult to

20 provide the locking ot rusi ortj a peni_ng/.cl osi ng 15.23 June
2008 portPRET OVl ni e it ke Gind e RN S5 Rl R mut by,
even when a single shutter can include both the |ocking protrusion portion

and the opefddiie| OShageHOr EhaN, tdgéeher NMA o@p VaH! d ikeedilceathg
bet ween a shutter openi ng/cl osing mechani sm and an unl ocki ng nmechani sm on
the disc drive side or these two nmechani snms need to be provided within a

very | i mnechamsigi g0¢ hier nekenigngt ahdr dlogidgsithe shottdess i wadad2
5 while interlocking them with 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 pfotective layers 51p and 52p for the purpose of
preventing the disc 100 from getfing scratched or. any dust

IIO from reaching the signal recording side 100A thereof.

The protectivé ;ayers 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 ultrasonié welded as the protective layers 51lp and
52p.

VShutter springs 61 and 62 are provided outside of the
disc storage portion 404 for the shutters 51 and 52,

20 respectively. These springs'sl and 62 apply an elastic force
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i ntended. The | ocking protrusion portion 51k fornms an, integral 10 part of
the shutter 51. Alternatively, a locking lever, including a hg ki{?bos
protrusion portion and a convex portion at the end thereof, §w%
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 the
convex 15 and concave portions engage with each other. In that case, by
pressing the | ocking protrusion portion through a | ocking hole "of the
cartri dgeobeny, shlieser< BWexndrgk concaweh ROrdiRsivny asdbadigenrgagad 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.,

el astic FRRbERRY, Shaypie 5216 23 temnatiyedy.r diien IPpHitegs spuingsr ¢l
integral parts of the cartridge body 40. Next, it will be described how

the conv peLtians and 52e .an the shutters 5 52 rk. .Fl 38 is
a cross-gédsgéthg'aﬁi§?gwﬁqI%iﬁﬁé%ﬁr%%ﬁi%&%%n%%? %?Qf e i ghe Pés _
surroundi ng portions as viewed al ong a plane that passes the

in such a direction as to open the shutters 51 and 52. Also,
5 if the shutters can operate almost completely synchronously by
way of the.interlocking mechanism, oﬁly one of the shutter
;Spfings 61l and 62 may be provided.

As in ‘thé eighth - embodiment, the shutters 51 and 52
include disc holding éortions 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 ble and 52e are
provided én respective regions'of the shutters 51 and 52 so as

to be located under the center holerof the disc 100.
As shown in FIG. 34, the upper surface of the Cartridge
15 body 40 (or the gartridge qpper shell  42) has embossed arrow
_marks {or concave portions) 40a that indicate the direction
{the arrow 1A) 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 1A. These concave portions
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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 th§§%ent5@¥yole
100h and the disc 100 is nowin 10 plane contact with the shdtt’8f% 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 | ower surface of the disc 100, thereby lifting the
di.sc 100 and bringing the 15 disc 100 out of plane contact with the
shutters 4° aWéYS%?eI nsefhias ngditder Wil ithe nofghesr 0551 PeFd t49NAPE goi ng
to be opened or closed, the signal recording side 100A will not get

scrat ched. gpﬁg e 5%.and %ﬁn , dde | $1 ASI t si gnal.
recordi ng %éeégé%f er{ sf’%ﬁa lrggcor i r]f/gldglgdejélgooist E%%lqgs [lﬁletoco%vg%‘Sk
portions Sle and '52e nove along with the shutters 117 23 June 2005 51

and 52 beivigreopepedsitsn Clthsedcaatioigh Ngby, ide sa@eax iPord i eAangde . and
52e never contact with, or scratch, the signal recording area. Next, the
structure and operation of the stopper nmenbers 5 will be described with
ref er enc®mtdoppddy. 4giveid ae pide gyrface of the cartridge 309 may

5 dinclude the concave portion 40¢. In that case., the concave
portion 40¢c may be used as a mechanism for . preventing
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.'p0:tion 40e that allows the operator to grip this disc
cartridge 309. This grip portion 40e has an antislip eﬁbossed
shape.
FIG. 36 is a perspective view illustrating a state where
the shutters 51 énd 52 cover the chucking opening 41lc and fhe
15 head opening 41h with fhe disc 100 removed. FIG. 37 is a
perspéctive view illustrating a state where the shutters 51
and 52 expose the chucking opening 41¢ and the head opening
41h with the disc 100 remocved.
Hereinafter, the structure and the operation of the

20 shutters 51 and 52 will be described in further detail. As
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IS a cross-sectional viewillustrating a portion surrounding the disc
outer periphery as viewed along a plane that .passes the cent&hgof % di sc
100. A convex portion 42c', (42a', 42b' or 42d') has been forred™ e
bottom of the stopper 10 nenber 42c, (42a, 42b or 42d). Wile the shutters
51 and 52 are closed, the stopper nenber 42c 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

i || ust r af8Q¥Pnip| EIG86. 3452pf BRe bShRefiRgnBOlAhngePPREIARHtFEEs Fiband 52
are opened, the slope portions 52f, 51f, 51d and 52d of the shutters 51 .
and 52 c a ' | w m1420's =42¢! -
respecti§2% %L?ﬁgégBéPﬁY%@$¥g§Fﬁgﬁ&§?%%%é%&ﬁegge%gdAEQ,gﬁig?gﬁgé éﬁ 42d to
above the disc 100 as 20 shown in FIG 41. An appearance of the disc
cartridgea 808pénas lidchsdinmen HlHpe Hhat aidkat @ni suchl dshanhed a® &G 37.
By using such a structure, particularly in an interval after the disc

cartridge 309 has been vertically |oaded into a disc drive and before the
di sc 100°yerkargpythedprpgeption area of the disc and to overlap with

5 the outer periphery of the disc 100 as in the eighth
embodiment. That is to say, the slope is downwardly tapered
and leans towafd the disc 100. Thus, the same effects aé
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 iocking
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 41c¢ and 41lh are covered with the shutters 51 and 52,
the locking protrusion portion 51k, to which an elastic force

- is applied from the elastic portion 51v, engages with a
'locging 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 thé shutter 51 is fixed, the other
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possible to prevent 5 the disc 100 from droppi ng down fromthe cartridge
309. In addition, while the disc 100 is being chucked, the d?ﬁﬁ 10&@§F
nove in a broader space. Furthernore, this structure al so B

further reducing the thickness of the cartridge body. 10 It should be
noted that to keep the shutters 51 and 52 tenporarily opened for a while,
t he sl ope portion 52f, (51F, 51d or 52d) may have a convex or concave
portion that enga with the_ convex portion 42a', b', 42c' or 42'd).
DS EVBODI RENFESS BEr cPhbFh el AnaPYLosked, habe 506 SBESFAFngL 532 (tha h
enbodi nent of the present invention will be described with reference to

t he draMAﬂﬂé |n t%#q“héEﬂah ﬂggggloigf%%gbsf £opodi ment is mainly

characterlze st opper ers are provided for the shutters.
119 23 June 2005 j | As shown in FIGS. 42 and 43, the disc cartridge 310
I ncl udes a cariecagkidginer shakl By, getaihyi dgReuppeckibhe! l[protrusion

portion 51k pressed externally by a protrusion, for example,
5 in the direction indicated by the arrow 50A and disengaged
from the locking hole 40k while pressing the opening/closing
portion 52t in the direction indieated b& 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 4lc and 41h
10 and the disc 100 can be released from the disc holding

portions 5la, 5lb, 52a and 52b. Thus, it is possible to

preveﬁt 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 stfucture 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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72, ~stopper menbers. 81d, 81f and 82d, and a pair of shutters 81 and 82. 5
As shown in FIG 43, the cartridge |ower shell 71 includes azgguc

opening 71c and a head opening 71h. The chucki ng opening 71c~i u%? ded
to allow a chucking nenber (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- fronfon
the signal recording side 100A of the disc 100, to enter the disc

cartri dgep%’rl'b“’&hdf%gcé‘ssgjtrﬁél%i ghatteecenli Rf drgégrOCRSHISTRAAPRFdge

| ower shell 71 faces the signal recording side 100A of the disc 100. Al so,

the head peni ng, 1o r.e 0 ' f t a i 5 r
shell 71.  The cartri geabggggagh%ﬁﬁ%yggi%%Fuggglgﬁgi?gﬁﬁa%h igggk&ﬁﬁgow
72w, through which the disc 100 can be introduced and renoved into/from

the di sc paryitmisdga Jidr-taikch Wahah t@epaspeni vy ocléstn@nporeipho) et zefyar ea
of the disc 100 to expose the 20 upper surface of the disc 100. The
cartridge upper and lower 120 23 June 2005 shells 72 and 71 are adhered
or wel ded'¥E@st (&P Fouwlgeibe allowed between a shutter opening/closing

5 mechanism and an unlocking mechanism on the disc drive side or
these two mechanisms need to be provided within a very 1imited
space, thus making it hard to design the disc drive as
intended.

-_The locking protrusion portion 51k forms an integral

10 part of the shutter 51. Alternatively, a locking lever,
iﬁcluding a locking protrusion portion apd 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

iS and concave portions engage with each other. 1In 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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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 i f3dime293ace
72i of the cartridge upper shell 72. The first inner surface 71uis
opposed to the signal recording side 100A of the disc 100, while the
second inner surface 72i has a substantially cylindrical shape and defines
the disc window 72w inside. 10 That is to say, the first inner surface 71u
becomes tHREBOIIVRIAT Fhat dfegn sivfegi@lpayish ghdthencarerifige Hpdvage
portion 70d, a gap, which is wide enough to allow the disc 100 to rotate
freely, i%? provi ded between the second inner surface 721 and the disc 100.
Al so, 15 the top of the disc storage portion 70d is the disc wi ndow 72w so
that the disc 100 stored in the disc storage portion 70d has one side

t her eof exposemxitnsiite whel dbscavsBeoBed 2Wow! thes hebiess Bdronch8258k€

di sposed between the signal recording side 100A of the disc 100 and the

inner surface 71u 20 of the disc storage portion 70d. The shutters 81 and
82 121 234]9?e xgpsthe shutters 51 and 52 work. FIG. 38 is a cross-

5 sectional view illustrating the center of the disc and its
surrounding portiocons as viewed along a plane that passes -the
center ofr the disc 100. As shown in FIG. 38, while the
shutters 51 a.nd.. 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 centeﬁ 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 5le and 52e move along with the shutters
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include rotation holes 81u and 82u, respectively. These rotation holes 81lu
and 82u are engaged in a freely rotatable state with a pair qf rotation
shafts 71s, which is |located outside of the disc storage pof@?dﬁmﬁmﬁiﬁ
the cartridge body 5 70 and opposite to the head opening 71h. Thus, the
shutters 81 and 82 rotate on the rotation shafts 71s in such a manner as
to expose or cover the chucking and head openings 71c and 71h. A cam 8lc
and a follower 82c are provided near the 10 rotation holes 8lu and 82u of
t he shut 6&r en8l EndbBiyg opspedt iovelglosBie cam:8dedangly hethel lckiesB2C
have mutual |y engagi ng shapes and together nake up an interlocking-

mechani sm 80c for open“gg-and closing the shutters 81 and 82 while
i nt er | ocRPREEVHENPIRt ARACF 26t hReVed 5 opRéapks gekkl v e 0Fur $aERECH]  (the
shutters 81 and 82, which are opposed to the signal recording side 100A of

the discg; e f%?gy' ¢k oM protective layers 81p and 82p for the purpose
of prev%ﬁ I ng the éﬁég f%%afron1getting scratched or any dust from

entering the signal recording side | OOA thereof. 20 The protective | ayers
81lp and 82p meyxie wApPraprdcateley ani2dperation of the stopper members

5 will be described with reference to FIGS. 40 and 41. FIG. 40
is a cross-sectional view illustrating a portiqn surrounding
.the disc outer periphery as viewed along a plane thgt passes
the center of the disc 100. A convex poftion 42c’, (42a",
42b° or 424') has been formed on the bottom of the stopper

| 10 member 42&, (42a, 42b or 42d). While the shutters 51 and 52
are closed, the stopper member'420-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
Eopened, the slope portions 52f, 51f, 51d and 52d of the
shutters 51 and 52 contact with the convex portions 42a’,
42b’, 42¢c’ and or- 424", respectively, thereby liftiné 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

118




23 June 2005 selected fromthe group consisting of an anti-scratching
-nonwoven fabric, a dustproof nonwoven fabric, an anti- scratching coating

| ayer and a dustproof coating layer. In this enbodi nent, shedd Jugg 2005

dust proof nonwoven fabric are 5 adhered or ultrasonic wel ded as'the
protective |ayers 81lp and 82p. 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
shutt er ss8tharmal 82ata sikchiaiditestéanias Focel s the iwld esacBl 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. Al soSITPFtyRR. shpgFbisubanlbpelat e2Bl ndstesyap| evéltersyidiey orbust y by
15 way of the interlocking nmechanism only one of the shutter springs 91

and 92 MRy, Dey BLOVAEE hahdd) A2 SLANNY, SURAALTROL, NGy Shullers B, and 82
i ncl ude disc hofding portions a, , ~8Za an a e St eof as
shown in FIG 43. Convex portions 8le and 82e 20 are also fornmed on the
shut t er sh8foaadtBe, diespawmio Rl chucked, it is possible to prevent
5 the disc 100 from dropping down from the cartridge 309. 1In
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.
10 It should be noted that to keep the shutters 51 and 52
ftemporarily opened for a while, the slope portion 52f, (51F,

;Sld or 52d) may have a convex or concave portion that engages

. with the convex portion 42a’, (42b’, 42¢’ or 42'd).

15 EMBODIMENT 10
Hereinafter, a disc cartridge 3107according to a teénth
emquiﬁent of the present invention will be described with
reference to the drawings. The disc cartridge 310 of t@is
eﬁbodiment is mainly characterized in that stopper members

20 arve provided for the shutters.
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123 23 June 2005 Furthernore, as wll - -be described in detail later, the
st opper nenbers 81f, 81ld and 82d are provided as integral parts of_the
shutters 81 and 82 near the disc holding portions 8la, 81b ard T892 t he
shutters 81 and 82, 5 respectively. Alternatively, these stopper nenbers
81f, 8id and 82d may be integrated with the shutters 81 and 82 by way of
el astic nmenbers. As shown in FIG 42, the upper surface of the cartridge
body 70 (or the cartridge upper shell 72) has enbossed arrow 10 marks (or
concave portiksskhéda tihmatFrodicatze ahe diyecthan didie aarewidd4y i3nowhi ch
this, disc cartridge 310 should be inserted into a disc drive. The
cartridge body 70 further includes two concave portions 70c on a pair of
its sidelncliidercd FHTidee pkevigT ethebl t hE- i AsERLtRgddRr 8PPRSN shal1ll5
These concave portions 70c may be used as- either pull-in notches or

posi ti oning IS i 3 i | gad into.a_disk
drive oPﬁghe%gﬁﬁgégzw%gﬁgaingﬂf'iéléﬁééédg?ﬁ’ gﬁghgn 83% %%tﬁ%H FFﬁ? j ust
one side surface of the cartridge 310 may include the concave portion 70c.

I n that gnsspdtde.
5 As shown in FIG. 43, the cartridge 1lower shell 71

includes a chucking opening 7lc and a head opening 71h.. The

chucking opening 7lc¢ is provided to allow a chucking member
{e.g., a spindlé motor for rotating the disc 100) to enter the
disc cartridge 310 externally. The head opening 7lh is
iO 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
s;de 100A. The cartridge lower shell 71 faces the signal
recording side 100A of the disc 100. Also, the head opening

15 é?lh_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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20 concave portion 70c may be used as a nmechanismfor preventing 124 23
June 2005 erroneous (e.g., upside down) insertion when the di Guas tridge
310 is inserted or |loaded into a disk drive. The upper surfagg Bwﬁﬂﬁé
cartridge body 70 further includes a grip portion 70e that allows the
operator to grip the cartridge 310. 5 This grip portion be has an antislip
enbossed shape. FIG 44 is a perspective viewillustrating a state where
the shutters 81 and 82 cover the chucking opening 71c and the  head opening
71h with $HeLY sé2168 e?r%véad:.e Freeyed; o, W‘ﬁ%@%‘ﬁe&?ﬁx‘?@@evﬁ?l th&tirat i ng
a state where the shutters 81 10 and 82 expose the chucki ng opening 71c and

the head apesy HeripHe t Rid@vd $orhify’ aTRUed i Hebehpalt 9p. the structure
and t he operat?%ﬁubf gﬁ% shuttgrs gl agd 82 mjrﬁhge des%ribed in further

detail. As shown in FIGS. 42 and 43, the disc holding portions 8la, 81b,

15 82a and 82I& pAdsrdesitdagd hposhibherdBl fand Shiiawe sheh discshape 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 eri%peiﬁ of the
O e

di sc 100'@quq+nthéseigﬁﬁ;ped by a £irst 4inner surface 71u

5 cartridge lower éhell 71 and a second inner surface 72i of the
cartridge upper shell 72. The first inner surface 71lu is
opposed to the signal recording side 100A of the disc 100,
while the sec‘ond inner surface 72i has a substantially
‘cylindrical shape and defines the disc window 72w inside.

10 That is to say, the first inner surface 71lu becomes the bottom
of the disc storage portion 70d.

In the disc storage portion 70d, 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 706.
has one side thereof exposed inside the disc window 72w.

The | shutters 81 and 82 are disposéd between the signal
rec'ording 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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~enbodi nent. That is to say, the slope is downwardly tapered 20 and | eans
toward the disc 100. Thus, the sane effects as 125 23 June 20§ e of
t he ei ghth enbodi nent are al so achieved. Also, the shutter 82 |ng? es an
openi ng/ cl osing portion 82t for use to open and close the shutters
externally, an elastic portion 82v and a | ocking protrusion portion 82k as
5 integral parts thereof. The | ocking protrusion portion 82k is connected
to the shutter 82 by way of the elastic portion 82v. Thus, while the
chucki ng Freluiead roffertiings Réteand8¥dih amd &22wer ecespadtivedyshuThesse 81
and 82, the | ocking protrusion portion 82k, to which an elastic force is

applled fromthe 10 el astic rtion 82v, es wth a | ocking hole 70k of
the carth9 'if&é"oﬁ'o 1?(5; A% 3 Fiee ﬁﬁgggg‘éréﬁyaf |f,¥'eﬁ’d‘yar’FG’% ting
the shutter 82 in a non-rotatable state to the cartridge body 70. Wen the

shutter &adie fixad at haiqt r&ﬁf r&PAEISH ShartBi G d S i ] 9§kg§c‘gittela the

shutter 82 via the i nt erl’ocki ng mechani sm 80c¢, is also T1x
Accordingly, only by gettlng the | ocking protrusion portion 82k pressed
ext er nal loutlpide mfotbhesiddsc storaxanpbetion 70d of the cartridge body

5 70 and opposite to the head opening 71h. Thus, the shutters
81 and 82 rotéte on the rotation shafts 71s in such a manner
as to expose or cover the chucking and head openings 71c¢ and
71h.

A cam 8l1lc and a followep 82c 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 interlicocking
mechapism 80c for opening and closing the shutters 81 and 82
while interlocking them with each other.

15 : The respectivé 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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in the direction indicated by the arrow 70A and di sengaged fromthe

| ocki ng hol e 70k whil e-pressing the opening/closing 20 portioQ3§@$eﬁqh§:he
direction indicated by the arrow 70B at the 126 23 June 2005 "sanme tine as
shown in FIG 44, the shutters 81 and 82 can be rotated to expose the
chucki ng and head openings 71c and 71h and the disc 100 can be rel eased
fromthe disc holding portions 8la, 8lb, 82a and 82b. Thus, it is possible
to 5 prevent the operator fromrenoving the disc accidentally. The | ocking

protrusi i fofdd OFr8aK £R& Nyrug NkedkaktiBal topf diheashitbera®lhing
Alternatively, a locking lever, .including a |ocking protrusion portion and
a convex portion at the end thereof, may be connected to the cartridge
body 70 nenvwywemny fgfbrdic el ast dusppreodn, namoyegon&ap&igert rBBn ARYibe

provi ded for the shutter so that the convex and concave . porti ons engage

with each other. In that case, by essi t he | ocki.ng protrusion_portion
t hrough SCYHRYRY HetEt'die ?i@?eléa‘:rug i Egéin'%dzéﬂfogténecsoeat@g}die%%%' cohtave
portions nmay be 15 di sengaged fromeach other so as to allow the shutters
to rotahg d regbyaikdid ONghbyrsi Bet Nt aaasproblie dRfivee | £Y8Fic are
S5 adhered or ultrasénic welded as the protective layers 8lp and
B2p.
Shutter springs 91 and 92 are provided outside of the
disc - storage ‘portion 704 for fhe shutters 81 and 82;
respectively. These-springs 91 and 92 apply an elastic force
10 tg fhe shutters 81 and 82 in such a direction és to close thé
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 fhe 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
ésprings 91 and 92 may be provided.
As in the eighth embodiment, the shutters 81 and 82
includé disc holding portions 8la, 81b, 82a and 82b at the

- ends thereof as shown in FIG. 43. Convex portions 8le and 82Ze

20 are also formed on the shutters 81 and 82, respectively.
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as well as the shutter springs (i.e., elastic nmenbers), may be resin
springs that formintegral parts of the cartridge body 70. Zg gﬁ&%%¥%he
structure and operation of the stopper nmenbers 127 23 June 2 6_ , 81d
and 82d will be described in further detail. While the shutters 81 and 82
- are closed, the stopper nenbers 81f, 81d and 82d are substantially
~parallel to the disc 100 and do not protrude fromthe upper surface of the
disc cartridge 310 5 as shown in FIGS. 46 and 48. An appearance of the disc
cartridge 31Furtlsumiors.stet ewikl i beusksatreteidn ibl @etddil atdée, other hand,
while the shutters 81 and 82 are going to be opened, the stopper nenbers
81f, 81d ,and 82d are uided by a slit 70s and a sloped portion 72% of the
10 cart_ﬁW%dVeWBeEg B0 %’edl APled2dh abov@TENddgs @906n5897ahown i n
FIGS. 47 and 49. The slit 70s is fornmed in the inner sidewall portion of

the cartiddge body 7@ whbleetde gisl aRRd oM LOR: 735d S iUTo9f ke [ nner
upper wall of the <cartridge body 70. so, the cartridge upper ShePl 72 is
15 provided with notched portions 72a, 72b and 72c so as not to

portions 8la, 81lb and 82b of th¢ shutters 81 and 82,

5 respectively. Aiternatively, these stopper members 81f, 81d

and 82d may be integrated with the shutters 81 and 82 by way

of elastic members.

As shown in FIG. 42, the upper surface of the cartridge

‘body 70 (or the cartridge upper shell iz) has émbossed arrow

10 marks (or concave portions) 70a that indicate the direction
é(the arrow 1A) in which this disc cartridge 310 should be

inserted into a disc drive. The cartridge body io further

includes two concave portions 70c on a pair of its side

su#faces 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 301 is

jloaded into a disk drive or when the cartridge 301 is stored in

.@ changer. Optionally, just one side surface of the cartridge
319 may include the concave portion 70c. In that case, the

20 concave portion 70¢ may be used as a mechanism for preventing
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interfere wwth the stopper nenbers 81f, Bid and 82d that have been lifted
up. An appearance of the disc cartridge 310 in such a state bg Jihd 2mf5r at ed
in FIG 45. Wiile the shutters 81 and 82 are cl osed, the stopper 20
menbers 81f, 81d and 82d overhang the projection area of the 128
--------------- --- -- 23 June 2005 disc 100 and are |ocated over the disc

100. Thus, the stopper nenbers 81f, 81d and 82d press the disc 100 agai nst
the shut 81 and, 82 in the thickpess,ditection, theyeby ol di t he
s 100 THESERR AL ngi YEsifte” PEER NG| KERGFELR: ( TBRS sHe b
and 82b may be omtted fromthe shutters 81 and 82. According to such a

st ruct ur ecaPeiddell $d YikniaBert8lebyalicalibar inhe d sgisar&ridge 3@ das
been vertically 1loaded into a disc drive and before the disc 100 gets
chucked, 10 it is possible to prevent the disc 100 from droppi ng down from
t he di sc wRRaYT iS¥FEaRE0.0of] ¥hedgartvhdgehbody t e TisthetO@nictudss g gtigeked,
the disc 100 can nove in a broader space. Furthernore, this structure also

Contrltn“ﬁ%%éf%lea%h%%at allows the operator to grip the cartridge 310.

5 This grip portion 70e has an antislip embossed shape.

FIG. 44 is a perspective view illustrating a state where
the shutters Bi and 82 cover the chucking opening 71c and the
head opening 71h with the disc 100 removed. FIG. 45 is a
perspective view illustra#ing a state where the shutters 81

10 and 82 expose the chucking opening 71c¢ 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, 8lb,

15 82a and 82b provided for the shutters 81 and 82 have such a
shape as including a slope that tilts ip such a manner as to
overhang the projection area of the disc and to overlap with
the oute; 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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reduci ng the thickhess of the cartridge body. 15 EMBODI MENT 11 Hereinafter,
a disc cartridge 311 according to an eleventh enbodi nent of tdwerpeoeent

invention will be described with reference to the drawi ngs. 20.As shown in
FIGS. 50 and 51, the disc cartridge 311 129 23 June 2005 includes a
cartridge | ower shell 11, a cartridge upper shell 12, a pair of shutters

21 and 22 and stopper nenbers 23. As shown in FIGS. 52 through 56, the
structures and functions of all of these nenbers are the sane as those

al ready deseel bedthefoighte aigiivarbedicnantoandhtibesdet ail ed description
thereof w1l be omtted herein. Unlike the disc cartridge 308 of the

ei ght h enbodi nent, the shutters 21 and 22 of the disc cartridge 311 of
this enbodi mdAechatbeashoreer28h dBcindom am FPESinG- byl pot e e
specifically, while the shutters 21 and 22 of the disc cartridge 311 are

TRPR TR COR L e e SN R R A R
elastic portion 82v and a locking protrusion portion 82k as
5 integral parts thereof. The locking protrusion portion 82k is
connected to the shutter 82 by way of the elastic portion 82v.
Thus, while the chucking_ and head 0penin§s 71c 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 82v, engages with -a locking hole 70k of the

cartridge body 70 as shown in FIG. 44, thereby fixing and

supporting the shuttér 82 in a non-rotatable state to the

. :cartridge body 70. When the shutter 82 1is fixed, the other

. shutter 81, which is interlocked with the shutter 82 via the

15 interlocking mechanism 80c, is also fixed.

Accordingly, only by getting the 1locking protrusion
portion 82k pressed externally by a protrusion, fbr example,
-in the direction indicated by the arrow 70A and disengaged
. from the lockir;g hole 70k while pressing the opening/closing

20 portion 82t in the direction indicated by the arrow 70B at the
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The hol e 20h is made up of two notches 21h and 22h provided for the
shutters 21 and 22, respectively. 15 If the disc cartridge 3133ipgnd ®Rjok W th
t he 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
W thout remaining inside the disc cartridge 20 311, or w thout being
deposited on the shutters 21 and 22. 130 23 June 2005 Thus, when the

shut t er s satheandm2? aar shopendd FIGe. 44uwhdie atiginsc &darand dife <an be

| oaded into a disc drive), no dust mﬁll have been deposited on the signal
recordi ng side_100A of the _disc. Consi der.i ng the disc rid e, 1 nay
be left &PtALP &fsieFBOgH &%‘esﬁB%ﬁkﬁﬁgFlaé PR WL “im

the cartridge |ower shell 11 facing upward), the hole 20h preferably has
a di anet gha at hadel %ﬁwr%bnﬁé&yb@qU%ﬂeasbhat £r&h (e caaker ﬂ@i@n%g%

This is because if such a 10 relationship is satisfied, dust wll be
deposited neither on the shutters 21 and 22 when the di sc cartridge 311 is
| ef t portions 8la, 81lb, 82a and 82b. Thus, it is possible to

5 prevent the operator from removing the disc accidentally.

The locking protrusion portion 82k forms an intégral
part of the shutter 82. Alternatively, a locking lever,
including a lodking protrusion portion and a convex portion
at the end thereof, may be connected tor the cartridge body 70

10 by way of an elastic portion, and a céncave 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 X
cartridge bc;dy, these convex and concave portions may be

15 disengaged from Veach 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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upsi de up nor on the signal recording side 100A of the disc 100 when the
disc cartridge 311 is left upside down. In this disc cartridg? §$%ﬂ§@ge
openi ng/ cl osing portion 15 for use to open and cl ose the shu ?ers and
22 is provided for the shutter 22 unlike the disc cartridge 308 of the
~eighth enbodinent. Mre specifically, as shown in FIGS. 51 and 57, the
openi ng/ cl osing portion 22t, elastic portion 22v and | ocking protrusion
portion 22k are provided as integral parts 20 of the shutter_ 22. The

| ocki ng Bl&tr 8didomnsordddhviddy hes dasaried i Degothel ofekrttd tBRihe
shutter 22 by way of the elastic portion 22v. Accordingly, unlike the

ei ght h eghaqdi h ogg@ c i rti b Ngt e

ri ght- hagggsi%g&t&pr%hgmhea n%%)e'lraﬂ%%g Xii \%I't k@%e%&é&%%%‘éﬁ%gcsﬁgb. The
function and 5 the operation of the opening/closing portion 22t are the
same assgthoanddegdr bkedshipstiheidlse paridlislpet30thofdide Poghitd do
enbodi nent. EMBODI MENT 12 10 Hereinafter, a disc cartridge 312 according to

a twelfth enbodinment of the present invention will be described with
not protrude from the upper surface of the disc cartridge 310

5 as shown in FIGS. 46 and 48. An appearance of the disc

cartridge 310 in such a state is illustrated in FIG. 44.

On the other hand, while the shutters 81 and 82 are

going to be opéned, the stopper members 81f, 81d and 82d are
guided by a slit 70s 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 72s is formed on the inner upper wall of the

cartridge body 70. Also, the cartridge upper.shell 72 is

15 provided wifh notched portions 72a, 72b and 72c so as not to

interfere with the stopper members 81f, 81d and 824 that have

| been lifted up. An appearance of the disc cartridge_SlO in
such a stgte is illustrated in FIG. 45.

While the shutters 81 and 82 are closed, the stopper

20 members 81f, 81d and 82d ovérhang_the projection area of the
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reference to the drawings. Unlike the disc cartridge 311 of the eleventh
enbodi nent, the disc cartridge 312 includes a rim 12t around2f hgei2008r 15
side surface 12i of the disc storage portion 10d and a convex portion 20w
around the hole 20h defined by the shutters 21 and 22. These features w |
be described below. As shown in FIG 58, the rim 12t protrudes fromthe
inner side surface 12i of the cartridge upper shell 12 toward the 20

i nner periphery of the disc 100 and substanti al surrounds. 132 23 June
2005 t h&igigt d0%hendpREey lepatrd gves $hsr écpéil’?r RRYSel. TRPGST8BPCEhows a
cross section of the disc cartridge 312 in a state where the disc 100 is
stored i S t or, ti 1 h er. are
cl osed, t eg'ﬁ)gelfger&é% esgl tﬁfei’ES %ngger gmﬂ téﬂ%ctsjeﬂggnf%% ﬁsc 100
contacts with the r|n112t as shown in FIG 59. As a result, the gap

bet ween tdmattemiser gperapiier gz of in hetigh sctH ket t i martilondge thedgbiys

cl osed, thereby preventing any dust fromreaching the signal recording

side 100A. 10 Also, a gap |Owis provided between the rim 12t of the

holding the disc 100 thereon. Accordingly, the disc holding
5 .portions 8la, 81b, 82a and 82b may be omitted from the
‘'shutters 81 and 82.

According to such a structure, particularly in an
-interval after the disc cartridge 310 has been vertically
loaded into a disc drive.énd 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 1in a broader space.
Furthermore, this structure also contributes to further
reducing the thickness of the cartridge body.

15

EMBODIMENT 11
Hereinaffer, a disc cartridge 311 according to. an
eleventh 2 embodiment of the present invention will be
described with reference to the drawings.
200 ° As shown in FIGS. so'and 51, the disc cartridge 311
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cartridge body 10 and the cartridge |ower shell 11. Thus, when the
shutters 21 and 22 are opened, respective portions of the shz&g (ﬁ% and
22 enter the gap 10w as shown in FIGS. 60 and 61. In this ma

possible to prevent the 15 shutters 21 and 22 frominterfering mnth t he
cartridge body 10. In such a structure, however, while the shutters 21 and
22 are closed, another gap IOz that leads to the open air is also created
bet ween the - disc 100 and the shutters 21 and 22 as shown in FIG 59. To
cl ose t hi tngkpdenza @@Ei@#ﬁﬁQe#QWQH.Snﬂ%hdlkz fnepnydeidony EPPEEr BP6AL 21w
and 22w, respectively, 133 -------- ---- R - --- 23 June 2005

hutters - aRdb9 ave SROMTES (Rbst boRR R RopLBRET BEtPaRs 230 apE |

tight contact with each other, thereby form ng the convex portion 20w t hat

cl oses then@ap &PzFrRIPUND &ﬂﬁ&gﬁntssr € tiheS G t1GRIRItRIrelR0lamdl GhctASna besul t,
no dust wll reach the signal recording side 100A of the disc 100 through

the. disc center hole 100h. However, the top of these convex portions 21w
and 22w all of these members  are the same as those already described

5 for the eighth embodiment and the detailed description thereof
will be omitted herein.
Unlike 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
diéc'cartridge 311 are closed, the shutters 21 and zz.define
the hole 20h.just under the éenter 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
bass 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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m ght contact with the signal recording side 100A of the disc '10 100.
Accordingly, the edge of the convex portions 21w and 22w shouklg é%@ﬁably
be round so as not to scratch the disc. Optionally, the convex p I ONns
21w and 22w may formintegral parts of the shutters 21 and 22,
respectively. In that case, an anti-scratching nonwoven fabric S
preferably adhered or 15 ultrasonic welded to that portion of the convex
portion 20w that contacts with the disc 100 or an antL-scratchinchoatlng

i s prefer@®Sy FHeRedisn shHiteps: etoARdARR e REt PREPGY (Ee®- coHPER BBIFi ons

21w and 22w t hensel ves may be nade of an anti-scratching nonwoven fabric

Or an antdyACIAhagecadni g 10,800 Shtech! diub!uasen) ¢ U8l dagon hended

to the shutters 21 34 23 Jun and respectively. A'so, as shown
in FIG 59, while the shutters 21 and 22 are closed, the disc 100 is held

by the shivieensed] dapbsd2edo onatHHeo digyralf tresgbdyydimlye sciotey ek0@oOr &£ onh@0w and
the rim 12t over 5 the shutters 21 and 22 with the gap | Oz | eft between
them That is to say, nost of the signal recording side 100A of the disc
100 is n&&SCn plane contact with the shutters 21 and 22.

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
pxeferably 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 diéc 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 open;ng/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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Accordingly, even if the shutters 21 and 22 are subjected to no treatnent
(e.g., even when no anti-scratching. nonwoven 10 fabric is atpaghesd00s
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

t he shutterse@iednsd 2heastutpencdz Bg SHEPVE | thdGRsth2: qrdtdn @rv.e t he
shutters 21 and 22 are opened, the convex portions 21w and 22w are
preferably 20 located _inside the rim12t 'of the disc staorage portion 10d
135 23 REPUHRILY. ualike gher eighthcembodienst. (the ARSRINGHAPSIHS ti on).
Then, the convex portions 21w and 22w w || not contact with, or

el erfotddh b€ G Addar KDL RN 1l GAINPXSPRL! 1000 d W AR 22W

may for Integral parts of the shutter respectively. in
‘that case, an anti-scratching nonwoven fabric |s preferably
opening 11h with respect to the disc 100. The function and

5 the operation of the opening/closing portion 22t are the same
as those described for the disc cartridge 308 of the eighth

-embodiment.

EMBODIMENT712
10 Hereinafter, a disc cartridge 312 according to a t?elfth
-embodiment of the present invention will be described with
reference to the drawingsﬂ
Unlike the disc cartridge 311 of the eleventh'embodiment,
the disc cartridge 312 includes a rim 12t arcund the inner
15 side surface 12i of the disc storage portion 10d and a convex
_gportion 20w 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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adhered or ultrasonic welded to those portions of the convex portions 21w
and 22w that contact with the disc 100 or an anti-scratching3ggatigng is
preferably forned . thereon. 10 Alternatively, the convex portions 21w and
22wW thensel ves may be nmade of an anti-scratchi ng nonwoven fabric or an
anti- scratching coating and directly ultrasonic wel ded or bonded to the
shutters 21 and 22, respectively. 15 EMBODI MENT 13 Hereinafter, a disc
cartridge 313 according to a thirteenth enbodi nent of the present

i nvent i ofhai butde peetsHdBe b the réfar antardde tge-tdioanizogs. BRIt 54 he
structure of the disc cartridge 313 will be 20 outlined with reference to
FIGS. 64 and 65. As in the eighth 136 23 June 2005 :enbodi nent,. the disc
100 showRhPYiS FRGSTO5S SrFtdomiah Kas Siscstcanfdidgeodd2si #esa Fi@ld r st
side, on which the Iabel of the dISC for exanple, is nornally printed, is

Is: lgﬁZIt r?@?%rd: ﬁ%g; %d‘hls St us'?(r:gt{ehsia f%(%];séog%ge Rir't ]to% ﬁ%ﬁfl Gt h25'.5 |
| While the shutters 21 and 22 are closed, the outer edge of the
5 signal recording side 100A of the disc 100 contacts with the
rim 12t as shown in FIG. 59. As a result, the gap between the
outer periphéry of the Qisc 100 and the cartridge body is
closed, therebf preventing any dust'from reaching the signal
recording side 100A..
i0 - Also, a gap 10w 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 e61. In this manner, it 1is possible fo prevent the
15 Shgtters 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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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 shutteQ$J ﬁ

and st opper nenbers 23. 10 As shown in FIG 65, the cartridge T ower el

11 includes a chucking opening |Ilc and a head opening 11h. The chucking
opening Ile is provided to allow a chucking nenber (e.g., a spindle notor
for rotating the disc 100) to enter the disc cartridge 313 externally. The
head openin is 15 vrde al a head, r eads lor,wites
a si gnal gﬂ t?ﬁ9%¥@ﬂ% géﬁ&ﬂ El%g#dglfﬁoA F 8Whi §¢ ggg %% enter
the disc cartrrdge 313 and access the signal recording side 100A.. The
cartri dggnk@Wehesbphttdds f 8fesnihg2shpBako56§0" dhegeseeﬁvéﬁoﬁoetléﬁse di sc
100. The cartridge |lower 20 shell 11 is forned by nolding a synthetic
resin. 137 23 June 2005 The head opening 11 reaches one side surface of

t he cart Ridgeandowe?w shekl irl. tTIghti miomtagta et eagehi rothiegi.di therdfy t he
cartridge lower shell 11 due to the presence of the head opening Ilh, the

'cartridg | oner shell 11 includes a brrqg fortron lib that |inks both
ends. ﬁ@lﬂ%agh%pﬁﬁﬁYﬁf portion 20w tha oses the gap 10z around

5 the entire disc center hole 100h. As a result, no dust will
reach the signal recording side 100A of the disc 100 through
the disc center hole 100h.

However, t:_he top of these convex port:ions 2lw and 22w
might contact with the signal recordirtg 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.
Opticnally, 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 coeting
is preferably formed on that portion. Alternatively, the
convex po{rtions 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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| I h-together. The bottom of the cartridge |ower shell 11 further includes
two positioning holes 1lw into which cartridge positioning pbagfogsdi sc
drive are inserted. 10 The cartridge upper shell 12 includes a circular
disc w ndow 12w, through which the disc 100 can be introduced and renpbved
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 ¢ tr|d %E% a d lower 15 shells 12 and 11 are adhered or

wel ded t Vot er periphery, thereby forming a cartridge body

10. The cartrldge upper shell 12 is also nade of a synthetic resin. A disc

storage portiansb0d fOrsiidvy 170 BRE. BSC iPlie tHEL ekt fefef hNeghPya first

inner surface ilu of the 20 cartridge 1ower shell 11 and a second i nner
surface 12i of the 138 23 June 2005 cartridge upper shell 12. The first
i nner surfteceloseadi, s thepgdsedl100 tibehsildgnay theosbuhgessd2l 1804 22 sbe di sc
100, while the second inner surface 12i has a substantially cylindrical

shape and defi pes i sc ndom112m1|n5|de
P as %o ge 139&3 by t e convex portion 20w and the rim 12t over

5 the shutters 21 .and 22 with the gap 10z left between them.
That is to say, most of the signal recording side 100A of the
disc 100 is not in pla.ﬁe contact with the shutters 21 and 22,
Accordingly, 'evlen 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 w_ill not get scratched.

FIGS. 62 and 63 illustrate a disc cartridge including
-alternative convex portions 2lw" 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 shuttgrs 21 and 22 are opened.

As SE‘J.OWII 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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5 That is to say, the first inner surface Ilu becones the bottom of the

di sc storage portion 10d. In the disc storage portion 10d, a @§Punediogh is
wi de 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 10d 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

w ndow 12 The stopper nenhers 23 are ovjded,in a renovabl e stat for
tho car b upBaPeShelt: 19760 CRBTED (1 ¢ FHPT P iit: FHABASS 5 BORPe di sc

“wi ndow 12w. As shown in FIGS. 64 and 65, two stopper members 23 are

provi ded sed higheMadbFepbrt $ont NE1wolhed 3R wid ISTRIP ok QR th2S 1S
provided for the «cartridge upper shell 12 so as to protrude into the disc
wi ndow 12w. The stopper portion 12s forns an integral part of 20 the

cart ri dgewppdrerdiesiel wih, Thize tzvon st Dpper nmenbers 23 and 139 23 June 2005
the stopper portion 12s are arranged approxinmately at regular intervals
around the cirgcunference of the disc window 12w for the purpose of

-

preventing t h&RECRGY -t (i FSYPFhgPEIBWOTF oftw  and 22w” ‘may form

5 integral parts df the shutters 21 and 22, respectively. In
that case, an anti-scratching nonwoven fabric is preferably
adhered or ultrasonic welded to those portions of the convex
portions 21w’ énd 22w’ that contact with the disc 100 or an
antivscratchihg coating 1is 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
describeq 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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the disc wi ndow 12w. Al so, two convex disc contact portions 5 12s' are
formed on the stopper portion 12s. For the disc 100, these d?§9ﬁ&9@b§ct
portions |Zs' are as high as the disc contact portions 23a of the stopper
menbers 23. According to this structure, even if the disc cartridge 313 is
nounted 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

particul sMbpdimentet the Wisa WMHuPROBR A8t & Ghat ©4 netdt &Fpetise s 23

-storage portio to such an extent as to a

do not have to be renovable fromthe cartridge body 10. 15 Alternatively,

as 10ng g9,5he SLORRRInEPHIRGS . 23 A Perof OLahed oh tikRd drel fighd e disc

Ow the operator to renove
the disc 100 from the cartridge body 10, the stopper nenbers 23 nmay al so
be secubgdthe diecGaEbti dgampperishebimdPly 20rihtedhulsel3l@dtpack®2 |ie
on a single plane between the 140 23 June 2005 signal recording side 100A

of the disc 100 and the inner surface |lu of the disc storage portion 10d.
The shut far FI$1 64, while the second side of the disc 100, i.e., the

5 signal recording side 100Aa, is illustrated as the back
surface in FIG. 65.
As shown in FIGS. 64 and 65, the disc cartridge 313
includes a carfridge lower shell 11, a cartridée 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
includés a chucking opening 1lc and a head opening 11lh. The
chucking opening llc¢ 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 1lh 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 100%. The cartridge lower shell 11 faces the signal
recording side 100A of the disc 100. The cartridge Jlower

20 shell 11 is formed by molding a synthetic resin.
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and 22 include rotation holes 21u and 22u, respectively. These rotation
hol.es 21u and 22u are engaged in a freely 5 rotatable state Wb%%ﬁ%iﬁ§r of
‘rotation shafts ils, which is |ocated outside of the disc stodrage po?tion
10d of the cartridge body 10 and opposite to the head opening ilh. Thus,
the shutters 21 and 22 rotate on the rotation shafts ils in such a manner
as to expose or cover the chucking. and head 10 openings ilc and |l h. The
shutters 21 and 22 are also made of a synthetic resin. A ring-shaped
portion 21lc dfid ahpad- Sipepachigpolli ara2Pes asee pradedegui€eacet ker r @hat i on
holes 21u and 22u of the shutters 21 and 22, respectively. The ring-shaped
portion 15 21c and the pin-shaged ortion 22c have nutual |y engagi ng
.shapes &fFY9Fdendr REKENGHLakLi nt &P BRI ZReeh d5CERAS6C iRorigdgékvng and
closing the shutters 21 and 22 while interlocking themwth each other.
The int LN {ﬁg@ S I er_ | rlockin
nechanigﬁigﬁ%% gggggca ng% gﬁi%ﬁ%&? §%0(§§322¥ %%bhd%ﬁ%gé%thio 3ggﬁne 2005
The respective surfaces of the shutters 21 and 22, which

‘head opening 11h, the carfridge lower shell 11 includes a
‘5 bridge portion 11b that links both ends of the head opening
11h together.

The bottom of the cartridge lower shell 11 further

?includes two positioning holes 1lw 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

rempved 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 ].]T 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 10d: 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 12i of the
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are opposed to the signal recording side 100A of the disc, are covered
‘with protective layers 21p and 22p for the purpose of prevenbiig,ddsdi sc.
100 fromgetting scratched or any dust 5 fromentering the signal
recordi ng side 100A thereof. The protective layers 21p and 22p may be
appropriately selected fromthe group consisting of an anti-scratching
nonwoven fabric, a dustproof nonwoven fabric, an anti- scratching coating
| ayer and a dustproof coating layer. In 10 this enbodi nent, sheets of a
dust pr oofanbRidgenuppbri cheld lher éther fib$t asoner vwimedtaslithe is
protective layers 21p and 22p. A |ocking protrusion portion 21k is

provi ded for H%e sqitter_21, mhile‘ngockin engagiqg ortion 22k, which
15 engag®PUWth FRe WscF TGP oFSRFGIPhoFLEON 18R, q SvPdEd 80t he
shutter 22. The | ocking protrusion portion 21k and | ocking engagi ng

porti on ik d ogatdiersdmlie UlndekoCkinfacleolEN SL0kK, f Afud Atk 3¢
unl ocki ng the shutters 21 and 22 to/fromeach other. By using this
structure, the shutters 21 20 and 22 can be | ocked and' unl ocked, thus

prevent ieilimiriced? 2BapenemD08efines the disc window 12w inside.
5 That is to say, the first inner surface 1lu becomes the bottom
of the disc storage portion iOd.

In thg 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 12i and the disc 100. Also,

10 the top of the diéc storage portion 10d is the disc window 12ﬁ-
so that the disc 100 stored in the disc storage portion 104
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 z.into the disc window 12w. As shomlfn in FIGS. 64 and 65, t‘r.\lé.
stopper members 23 are provided in this embodiment. On the
other hand, a stopper portion 12s is proﬁided for the
.cértridge .upper shell 12 so as to protrude into the disc
window 12w. The stopper bortion 125 forms an integral part of

20 the cartridge upper shell 12, The two stopper members 23 and
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operator from opening the shutters accidentally. In addition, "the signal
recordi ng side 100A of the disc 100 can be protected fronlduggdPﬁé r
marks or scratches. The | ocking protrusion portion 21k and the [ ocking
engagi ng portion 22k 5 formintegral parts of the shutters 21 and 22,
respectively. Furthernore, the shutters 21 and 22 are provided with

not ches 21h and 22h, respectively. Wen the shutters 21 and 22 are closed,
t hese notches 21h and 22h contact with each other to forma hol e 20h.

Wi | e t hER§hitPEPST2Poaihdon2 18se al® ol wsedyed hephodeiOhe iy é@CQéﬁthHSt
under the center hole 100h of the disc 100. The di aneter of the hole 20h

is approximt equal .tq that of the center hole 100h of the disc 100.
I n such gé‘s:?%%%%r‘ae]f ntc}ﬁ TH S EENGE (5 dgye B einder 14w fame

upsi de up, no dust will be deposited on 15 the shutters 21 and 22. Al so,

even i f the g $@Idf I8 3t nd tnkehl sHPSbheesHgiNg t |
directly depgdéiﬁf%d on the si gr?gl recorg'igngbgi gg 100&%%&0 I séﬂ%gb

either. As described for the eighth enbodi ment, the shutters 21 and 22
incl ude thecdhsetdivhgdpor L2ens 21s0.2Hwo 22mveandliz2b cotlkafcar duwalidiong t he
~disc 100 thereon while the shutters are cl osed. 143

5 128" are formed 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 members 23.

According to this structure, even if the disc cartridge

313 is mounted vertically or upside‘dowh, the disc 100 still

10 can be.kept in a fiﬁed position. That is to say., when the
disc cartridgé 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 Alternmatively, as long 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 cmrtr%dge 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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23 June 2005 The disc holding portions 21a, 21b, 22a and 22b have been

nol ded integrally with the shutters 21 and 22 so as to be digﬁﬁfseg%@gound
the circunference of the disc. Each of these disc holding porti-dhs a,
21b, 22a and 22b has a downwardly 5 tapered slope to contact with the disc
100. By providing these slopes, the disc 100 can be held firmy and
pressed against the shutters 21 and 22 while the shutters 21 and 22 are
closed. In this enbodinment, only the disc holding portion 21b is not
secured tHLEMRL sKECPEALDG IRjde s1@@Mn&dt elihehdlisco 1P and 1bhe| damer
portion 21d and is freely rotatable in the radial direction of the disc 100

por t1 ons STet S FETE ol B fidimae BHA Tok. et AL o

various dianeters or thicknesses without allowng the disc 100 to nove 15
i nconst andddg. 22 shhélede Optatdosl ORbDEs PA2td 0And?2t 280! USSPcE1ARRAN yand
close the shutter 22 is fornmed 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 ZhesemEatahiorhipodess 2hu amgd20222 are aecrgeded te tae fowetlyi dge

body 10, the shutter
' 5 rotatable state with a pair of rotation shafts 1l1ls, which is

located outside of the disc storage portion 104 of the

cartridge body 10 and opposite to the head opening 1lh. Thus,

the shutters 21 and 22 rotate on the rotation shafts 1ls in

such a manner as tTo expose or cover the chucking and head

10 openings 1lc and 11h. The shutters 21 and 22 are also made of
a synthetic resin.

A ring-shaped portion 2l1c and a pin-shaped portion 22c

a;e' provided near the rotation holes 21u and 22u of the

shutters 21 and 22, respectively. The ring-shaped portion

15 210 and the pin-shaped pértion_ZZc have mutually engaging

shapes and together make up an interlocking mechaniém 20c for

opening and closing the shutters 21 and 22 while interlocking

them withfeach 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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144 - - - --- ---- -- 23 June 2005 opening/closing portion 22t is |ocated
under the bridge portion lib and inside the head opening Iih23ha§§?@ging
or closing the shutters 21 and 22, the opening/closing portion I's
noved al ong the bridge portion lib inside the head 5 opening Ilh. In this
arrangenment, there is no need to separately provide any gap for allow ng
the shutter opening/closing portion 21t to nove therein for the cartridge

body 10. In other words,.since there i need to provide.ap. exira gap
for the cartrﬁ%‘erﬁggﬁcbeenﬁuﬁ §?eﬁd?f gﬁ?egh??ﬁs % %gr???dg%'b3%§gao
unnecessarily. Furthernore, the shutter opening/closing portion 22t can be
di 8posedah:aSbg?obaa Beathe OPESIAD Rcdd@ntalligedd8oR0gY tHe Bhys, pasyi ding
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 |ine but have a

pl ural i t poyprednwath puepfective hbavere 2tp and @kpl for hthéeputpoee dbre
specifically, the shutters 21 and 22 have a first pair of contact surfaces

211 and %%ngﬁ Enéh%h%mﬁggémhgge@&%% getting scratched or any dust

5 from entering the signal recording side 100A thereof.

Thé protective layers 21p and 22p may be appropriately
selected from the group consisting of an anti-scratching
nonwoven fabrib, 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 pbrtion 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 Jlocking
mechanism’ZOk 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 locked and' unlocked, thus preventing the
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lie and a second pair of contact surfaces 21g and 22g over the 20 head
opening lih, respectively. In this enbodinment, the 145 23 June ;200mns
contact surfaces 21f and 22f contact with each ot her al ong the
center-of-symmetry line of the disc cartridge 313. On the other hand, the
contact surfaces 21g and 22g contact with each other along a line that
defines a predeterm ned angle (e.g., 5 approximately 15 to 16 degrees) wth
~the center-of-symmetry [|ine. Wen the shutters 21 and 22 have such shapes,
the shubperatds daomhayendfgi RhegsRhts&BPeadsraita1Yi.Ci Tint Waafitibga,
~shutter opéning/closing portion 22t and can have sufficiently high
rigidity. 10 Shutter springs 31 and 32 are provided outside of the disc
st or age P t i99RE8d FBEOFAENGh3ide s 1PPRn@f2othe cdingt iWPQ y calhebe
springs 31 and 32 apply an elastic force to the shutters 21 and 22 in such

S2'are RARAL A T MG ed MY SOnT0Ee T or PR BRk S age
| ower shell 11. In this enbodi nent, tor3|on coil springs are used as the
shutter fgtimgSoal pokidh SpEi BE Qﬁgﬁrﬁbékﬂﬁg engaging portion 22k
5 'form integral parts of the shutters 21 and 22, respectively.
Furthermore, the shutters 21 and 22 are provided with
‘notches 21h and 22h, réspectively.. When the shutters 21 and
22 are closed, these notches 21bh and 22h contact with each
otpér 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
disq 100. In such a structure, even 1if 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 313
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 2la, 21b, 22a, and 22b

20 for holding the disc 100 thereon while the shutters are closed.
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shape are used as the shutter springs 31 and 32 to reduce the cost.
Exanpl es of other elastic nenbers that may be used as 20 the_§ggﬁéé?005
springs include conpression springs, |eaf springs 146 23 Jun&™. and
elastic resin springs. As shown in FIG 65, the disc cartridge 313 includes
a wite protect nenber 40, which is-inserted into a groove portion |liv of
the cartridge | ower shell 11 so as to slide 5 along the groove portion |iv.
By slidigﬂhth _Mﬁi%ﬁ rotect menber_ 40, the convex gortion 40t thereof is
di spl aced*rhiESC Mlgdpg, RME WS n2the gdditi oFf ofthEZPoRERE pBPEPon
40t, a sensor switch provided for a disc drive is turned ON or OFF. In
this manngdyaad | {AAMN 516w P15 C the0 Mk RE-L! $08hnalGdr 051 Rist e, Ope

al lowed. This disc cartridge 313 I's nade up of the cartridge body 10
consisting of the cartridge |ower and upper shells 11 and 12, stopper
menber s 2Bispnsede agophdande 22irsmufé¢xeneprohghsdisand Fachaod whese
protect nmenber 40. 15 Wen the cartridge | ower and upper shells 11 and 12

are joined taqggether, the two rotation shafts 11s of the cartridge
disc holding portions 2la, 21b, 22a and 22b has a downwardly

5 tapered slope to contact with the disc 100. By providing these
lslopes, the disc 100 can be held firmly and presse& against
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 wvia an

10 elastic portion 21d and is freeiy rotatable in the radial
direction of the disc 100 (i.e., toward the center §f the
disc}. Accordingly, the disc holding portions 2la, 21b, 22a
and 22b can firmly hold a disc 100 havi#g 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

élose 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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| ower shell 11 are engaged wth two concave portions 12h of the cartridge
upper shell 12. In this manner, the rotation shafts |ls can Bayg,d4Ris
rigidity increased. Thus, even when 20 the shutters 21 and 22 are 'open,
reduced torsion is created 147 23 June 2005 . around the respective centers
of rotation of the shutters by the elastic force applied fromthe shutter
springs 31 and 32.  As a result, the shutters can be opened to the intended
angl e. The upper surface of the cartridge body 10 (or the 5 cartridge
upper shapdniliy/diassiad abektpbane240f ,ion Muated hamdeont ehks blatdgbave
been witten on the disc 100 stored can be noted down, and an enbossed

-arrow mark (or concave portion) 10a that indicates the direction (the
arrow 1A°Fiqkhi Bt ard ipside chper hagd 9rsniagi ddér-t gl nPBeRLRgsOTdri ve.
-10 The cartridge body 10 further includes two pairs of concave portions

10c and i C r t r.e.par o the.inserting
directié%ﬁfﬁgmgﬁg%% ggﬁggéég ggr%ggn?R%OCPQ%d°§83%§9’§%L§£% ggrgﬁ Rer
-pull-in notches or ,positioning recesses when the disc cartridge 313 is

| oaded ianto 15 analiesk altdnte ohe Woeidybe fhrRGiciar 11bdg@s343 ithstnead in a
5 opening 1th. In this arrangement, there 1is no need to
separately provide any gap for allowing the shutter
opening/closing portion 21t to move therein for the cartridge
body 10. 1In 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/ciosing portion 22t can be disposed inside the head
opening 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 contagt 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
_llc and a second pair of contact surfaces 21g and 22g over the

20 head opening 11h, respectively. In this embodiment, the
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changer. The cartridge body further includes a slit portion 10b on one of

Its side surfaces. The slit portion 10b may be wused as a rec§§§?ﬁého 5
identify the upside and downside of the disc cartridge 1 when this gISC
cartridge 1 is inserted into 20 the disc drive. 148 23 June 2005
Hereinafter, it will be described with reference to FIGS. 66, 67, 68 and 69
how this disc cartridge 313 operates. FIGS. 66 and 67 illustrate a state

where th er | psgd_a state where the,shutters_are ened,
respect i \%ﬁ% g#l &argégggi ??ﬁsﬁ‘g?%%ét%oé&(?&taﬂ% o P e CIREL ﬁochgﬁﬁg
portion. And FIG 69 illustrates the details of the disc holding portion

of the shuiteerofFsyfitetdy Siohade Bt hé afisbhasGdR t5180e T3, thee . @
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
cl osed a®terswhand. Ftie eentagissunfacesh@g emdFR@g 6ontake wibpedagorti on
22a' of the disc holding portion 22a of the shutter 22 contacts with the

outer edgengl 21088g%S N 1l EY: I Al N9 L8 886, a00  pL epl gnd
5 approximately 15'1x> 16 degrees) with the center-of-symmetry
| line. When the shutters 21 and 22 have such shapes, the
shutter 22 can have an integral shape from the vicinity of the
i
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 aﬁdr 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. 1In this embodiment, torsion coil springs are
used as the shutter springs 31 and 32. Springs of the same
shape arerused as the shuttgr 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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; 15 pressing the disc 100 in the thickness direction 100t. In this manner,

| the signal recording side 100A is brought into plane contactzg%ﬁﬂéjﬁas :

| 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 al so
have their 20 own sloped portions 2l1a', 21b' and 22b', respectively. Thus,

| 149 23 June 2005 just like the sloped portion 22a', these sl oped portions

j 2la', 2 Id@%¥£é¥ﬂg aggo hoLQ and fix the disc 100 onto the cartridge
body 10. Tn this s al s, Phgpsiﬁﬁﬁr recordi ng 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 shenal iseeatdi B, SidR dOQA cAediadd 08 expeagdsshde 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 adheritent prehecti gieaberecédfPdi higideig O0masirttate dnto d 0Q@rwayebe

w ped away. Furthernore, since the shutters 21 and 22 are |ocked by the

I ocki ng nL?oCrf]:%rgns rHIZVObe t Qgeo%%r%tr%ﬁg%am%%er()ps neflhell so as to slide
5 along the groéve portion 1lv. By sliding the write protect
member 40, the convex portion 40t thereof is displaced. Thus,

in accordance with the position of the convex portion 40t, a
sensor switch provided fé: 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 cartridée 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 protéct member 40.

15 When the cartridge 16wer and upper shells 11 and 12 are
joined together, the two rotation shafts 1ls of the cartridge
lower shell 11 are engaged with two concave portions 12h of
the cart;idge upper shell 12. In this manner, the rotation
shafts 1lls can have their rigidity increased. Thus, even when

20  the shutters 21 and 22 are ‘open, reduced torsion is created
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shutters 21 and 22 accidentally. Thus, the signal recording 15 side 100A of

the disc 100 can be protected fromdust, finger marks or scr?ﬁg 3?
Furthernore, the hole 20h, which is defined by the notches 2 qg?h
provided for the shutters 21 and 22, respectively, is provided in the
regions of the shutters 21 20 and 22 that are | ocated under the center hole
100h of the 150 23 June 2005 disc 100. In such a structure, even if the
cartridge 313 is left, dust may pass through the center hole 100h but wll
not be deposdt tdeoneshectintt eestdds antl 23taficn, ophithe ihetshukt exs 21
and 22 are closed, at least 5 the two pairs of contact surfaces 21f, 22f.
and 21g, ﬁ f the shutters 21 and 22, which are butted with each other
over t hetPReSlPSME FRk%E MPRITEH Fgom Itheafhutter EREANGFeBlagndi 32 -each
other in the thickness direction of the disc 100 as shown in FIGS. 70 and

71. Accopdi A0tdsuBYentd S t S ]%Qg a n.closed
i nconpl etely bé?ause a dFéc%f%gghggéhggga onffﬁgéqﬁg?%giggﬁ d aﬁgg “been
nount ed or- because the shutters 21 and 22 have not been | ocked conpletely,

no gap W |l beEher eplped surface of the cartridge body 10 (or the
5 cartridge upper shell 12) has a lébel piane iOf, on which the
contents that have been written on the disc 100 stored can be
noted down, and an embossed arréw mark (of concave portion}
10a that indicates the direction (the arrow 1A) in which this

;disc cartridge 313 is inserted into a disc drive.

10 ' The cartridge body 10 further includes two pairs of
concave portions 10c and 10e on two side surfaces thereof that
are parallel to the inserting direction 1A. These concave
‘poftions 10¢ and 10e may be used as either pull-in notches or

;positioning recesses when the disc cartridge 313 1s loaded into

15 ;a disk drive or when the disc cartridge 313 is stored in a

changer. The cartridge body further includes a slit poxrtion
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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bet ween the contact surfaces of the shutters 21 and 22. Thus, - even in such
a situation, the disc 100 can also be protected 15 fromdust,_fin mar ks
or scratches. Also, as shown in FIG 70, the shutters 21 and Q%J ‘%ﬁ*ﬁ
contact with each other around the head opening lih so that the contact
surface 22g of the shutter 22 is |ocated 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 wwth 151 23 June 2005 each other around the

chucki ng opeHenginagten, t hatwiht eendegeribed rekih meferener L FIEF- 21 is
| ocat ed over the contact surface 22f of the shutter 22 In this manner,

" foncEh 8, Bl B Ry TEALACAESCMABL Gl [REPR e S 21 ©

contact surfaces of the shutter 21 or 22 |In such a structure the two

shut t er sg@laRdde22i CAk e tld GNtdoatenedaeed thet Shaeebrot 486 ¢Todd® ddd ckness
direction of the disc. Thus, nei ther the shutter 21 nor the shutter 22

will be raised 10 unihtentionally. In addition, while the shutters 21 and
22 are @l state vhereobiacshytiénecarefoperedhurespectiveivt 2 Kan 68

.5 illustretes the details of the shutter locking portion. And
FIG. 69 illustrates the details of the disc holding portion of
the shutter.

First, a sforage state of the disc cartridge 313, i.e., a
state of the disc cartridge 313 that has not been iqaded into

10_ a disc drive vet, 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 p:essing the disc 100 in the thickness direction 100t. In
this manner, the signal recording side 100A 1is brought into
plane contact with the sheet 22p of the shutter 22 and the
disc 100 }s 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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have increased rigidity. In this enbodi ment, the shutters 21 and 22 have
the contact surfaces 21g, 22g, 21f and 22g shown in FIGS. 70 ?E d&ﬁ
However, the shutters 21 and 22 may al so have contact sur f aced? 1S ?erent
| ocati ons 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
shown in FIGS. 70 may be shifted to a location around the head opening Ilh
and contact with each other. Alternatively, the contact 20',' 152 23 June
2005 sudistedibef thegshoned mpirtiqn 2238 . thessy SBePefi PPERLPBSa218cat i on
around the chucking opening Il e and contact with each other. Then, the
shutters «an 2 e It n g di Cl t he
gap betmeé% th%n%on act émggrfgg%g égﬂibgﬁ%hrt 6 &¥d¥hQ.o t%gggpredgntlng
any dust from entering the inside of the cartrldge. Al so, while the

shut t er s cattandg@2péde Td.osed, convex portions 21j and 22j, provided for
the shutters 21 and 22 as shown in FIG 68, are in contact with two

shutter stopper
_ 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
manually or if the shutters 21 and 22 are opened or closed-
intentionally, then dust, finger marks or any pther'dirt that

10 has adhered onto the signal recording side 100A of the disc

100 may be wiped away.

Furtﬁermore, since the shutters 21 and 22 are locked by
the locking 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 21b and 22h provided for the shutters 21 and 22,

respectively, is provided in the regions of the shutters 21

200 and 22 that are located under the center hole 100h of the
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10 portions 12 provided for the cartridge upper shell 12 as shown in FIG
65. Accordingly, the shutters 21 and 22 have its rotation regulated and
cannot nove fromtheir |ocked positions. As a result, the ShUt%fﬁﬁf?%bg
not nove inconstantly. In addition, it is possible to prevent e
operator from breaking the shutters intentionally. Furthernore, since the
shutters 21 and 22 have their rotation regulated, the shutter

openi ng/ ¢ | ortion LS |.spl aced. . Accordingly. ;whe hi.s di sc
cartridgéi%%%ng%§'lo£ eﬁggﬁté 3@gﬁggg%§rv§Ye?h%%é%§Ftg%gg%%ﬁpﬁgﬁg ogﬁhg
portion 20 22t can be engaged with the shutter opening/closing nmechani sm
153 23 Juret 200hus 0fmadyh el criifoudh jtid cemtet eded 1obexbut wiwll hore
described how this disc cartridge 313 is |loaded into the disc drive. As
shown in FIG 66, when the disc cartridge 313 is inserted into the disc
drive in Rh&depogiited: pentha, shubteny 123 dyed B&i tioni ng pins of the disc
drive engage with the positioning holes 11w of the disc cartridge 313,

t her eby det erngning har.i zont al. and rti positions _of the disc
cartridge .313@‘1'1”@80',(16‘}1-{}%63 gfhsec %}Lﬁtee_rs i’f’\ an&aﬁz are closed, ar’c %.eas

5 the two pairs of contact surfaces 21f, 22f and 21g, 22g of the
-shutters 21 and 22, which are butted with each other over the
head and chucking openings 1lh and llc, 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 shdwn in FIG. 70, the shutters 21 and 22 are in
contact with each other around the head opening 1lh sorthat
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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Then, a shutter opening/closing menber of the shutter 10 opening/closing
mechani sm provi ded inside the disc drive engages with the shutter
openi ng/ cl osi ng portion 22t shown in FIG 68. At the sane ting e 2005

unl ocki ng menber of the shutter opening/closing nechani smpresses a.

| ocki ng press portion 21t, which is connected to the shutter 21 by way of
a locking 15 elastic portion 21e, in the direction 20A. As a result, the

| ocki ng protrusion portion 21k of .the | ocking nechanism 20k is di sengaged
f r om t heehdcits ka tigee nyagindg ther idhaeka2k bbenenf, 11&hes ebyatintioe kidig-ddie
shutters 21 and 22 fromeach other. In such a state, the shutter

openi ng/ cl osi ng nenber nobves the 20 shutter opening/cl osi ng portion 22t in
the direBeFefC20B15t ofiskhe . shutter 21 _ispgloppie®ovset héhgarmontaat |

Consequently, the shutter 21 rotates on the rotation shaft |ls while

over com pg_ the, ebasti G fgrce .ed.,fromthe . shut ri 31 _as shown
in FIG %@r gg?/‘enc%roné)lcjfsliic/ﬁ,é: ?ﬁggg%ﬁerzzs'humxér %@V\%%‘: éllpé ?ﬁ er1'6cked with
the shutter 21 5 via the interlocking mechanism 20c, also rotates while

over comi def kel ai;asdﬂé:_dﬁ)rmmmé etbit8 thar-fdudd &JF WP Rhutter 21
5 or 22 may be different frbm the angle defined by another one
of the contact surfaces of the shutter 21 or 22. In such a
- structure, the two shutters 21 aﬁd 22 can be tightly engaged
with each other in the thiékness direction of the disc. Thus,
neither the shutter 21 nor the shﬁtter' 22 will bg raised
10 unintentionally. In addition, Whilerthe 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 219, 22g, 21f and 22g shown in FIGS5. 70 and
.'15 71. However, tﬁe 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 may be shifted ﬁo a location éréuﬁd the head opening 11h-

209 and contact with each other. Alternatively, the contact
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32. Accordingly, when the shutter 21 has been opened, the shutter 22 wll
have al so been opened. By this point in tine, the | ocking protrusion
portion 10 21k and the | ocking press portion 21y will have resduas2ob5
their original shapes and returned to their hone positions along with the
| ocking elastic portion 21e. Thus, the locking elastic portion 2|l e nmade of
aresinis not deformed plastically. Inthis manner, the signal recording
side 100A 15 of the disc 100 is exposed through the chucking and head
openi ng$9ai@fd A4Eh angl 28f shewdi $o FO0S .wWAilchalabebebnfhetd by the disc
hol di ng portions 2la, 21b, 22a and 22b, is released therefromas the
shutter§:21-§rd 2 rotate.dA%ha result, the disc 100.is nom/freeLg
rot at abl'€ ihsiG&E TRE AF8ERI26RS 1 FPAYE PHrIRTH b d Lo 55D FoRtAs toHEh
Subsequently, the spindle notor and the turntable of the disc drive enter
the chudddig opfseng Fhenandniheshifaded hef eqhaerer Sat hexifash 0penj,ng 1ih.
Consequently, the disc drive is nowready to performa wite or read

operation on 5 the disc 100.
higher rigidity when closed, and the gap between the contact

5 surfaces can be further reduced, thus preventing any dust from

entering the inside of the cartridge.

Also, while the shutters 21 and 22 are closed, convex

portions 21j and 22753, 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 openi:ig/closing portion 22t 4is not
displaced. Accordingly, when +this disc cartridge 313 is
loaded into a disc drive, the shutter opening/closing bortion

20 22t can be engaged with the shutter opening/closing mechanism
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As descri bed above, only by getting the | ocking protrusion portion 21k
pressed externally by a protrusion, for exanple, in the direction 20A and
-di sengaged fromthe | ocking engaging portion 22k whil e pressing Juhe2005
shutter 10 opening/closing portion 22t in the direction indicated by the
arrow 20B at the sane tinme, the shutters 21 and 22 can be rotated to
expose the chucking and head openings lic and |ih and the disc 100 can be
.released fromthe disc holding portions 21la, 21b, 22a and 22b. Thus, it is
possi bl ecfothid @isvehtidhejuapenat ahtbnasdopeni ng the shutters or renoving
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

di sc cartridgie*B813ifswildcey dagnitnd dree Hhive digke Famtrdidget i3d¢ 20
mechani sm of the disc drive. starts to operate, the shutter 156 23 June

2005 opegpi pgLglesi nggge ' as peen € ed. v t he . shutter
opening/closing_%or??%n t§1%¥2%ﬁg%€és ?%S%E§W§E¥#;¥¥%ﬂJéﬁﬂanﬁnlﬂhe
openi ng/ cl osing portion 22t. As a result, the shutters 21 and 22 cannot be

kept opedesic ampibiedgdhaisi Si¢ Oinserted into the disc drive in the
S direction 1A, the cartridge positioning pins of the disc drive

rengage with the positioning holes 1lw 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 shoﬁn in
FIG. 68. At the same time, an unlocking member of the shutter
opening/closing mechanism presses a locking prgss portion 21t,
which is connected to the shutter 21 by way of a locking

15 elastic portion 2le, in the directién 20A. As a result, the
locking protrusibn 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. 1In
such a state, the shutter opening/closing member moves the

20 shutter opening/closing portion 22t in the direction 20B at
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5 say, the shutters 21 and 22, to which an elastic force is 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.23June2005
Consequently, the shutters 21 and 22 close up the head and chucki ng
openings Il h and 11c. In 10 this case, the shutters 21 and 22 are |ocked to
each other by the | ocking nmechanism 20k. in the neantine, the disc 100
gets held by the disc holding portions.2la, 21b, 22a and 22b again to
recover Fh8 &EMgi fdlmest at@ondeuuwudiva stlat eshutieenli 8t rosatesdge 3h i s
ejected fromthe disc drive. 15 In the disc cartridge 313, the disc contact

portion t t opper ers 23 provided for the cartridge body 10
and the gd(?g%t%%}lt ac?tstpor 5 o"ﬁh”]?gesp'o‘(ffr(f%gmc%r U Serrdns 12ppiieg o
| ocated at the same vertical level as showmn in FIG 69. Al so, the top of

the sl opegooEid aatautdka’ g%iﬁ'g, 322as aRgwr2Pn PfOfei he é{}rﬁﬁmﬁbﬁo@s’z{% :
portions 2la, 21b, 22a and 22b of the 157 23 June 2005 ‘"shutters ‘and 22
is higher in level than the bottomof the disc contact portions 23a and
12s' i n e ettt te@022i nwhikhc list heteilbockaD wisthmied shpwaks. 21
Accordi ngly, although the
5 wvia the interlocking mechanism 20c, also rotates while
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 portionm 21y will have recovered
their original shapes and returned to their home positions
along with the locking elastic portion 2le. 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 1lic and 11h. Also, the disc 100, which has been held
. by the disc holding portions 21a, 21b, 22a and 22b, is
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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disc cartridge 313 may be used either vertically or upside 5 down dependi ng
-on the type of the disk drive, the shutters 21 and 22 still can hold the
disc 100 firmy thereon. For exanple, particularly when the d3@unkd0s5s
used upside down, the disc 100 that is no |onger chucked contacts with the
disc contact portions 23a and 12s' and still can maintain its 10

hori zontal position. And when the shutters 21 and 22 are closed in such a
state, the disc 100 contacts with the sIoEes 21a', 21b', 22a' and 22b

this tinme. ThEWPSEAHERELE- 1bke WwPindle | BRteF oRfdt Fae steprEakhpothi %0 be
held firmy by the disc holding portions 21a, 21b, 22a and 22b. 15 As
descri bed VB.ii-0 t LS ar .l f L Sin& MO0 , C i dge
body thegg%$ph§§lggdié§?%%r1<¥% a%ﬁhggge r56%%$§n§ne S|g§B§f %Eg J?%%ﬁ Al'so,
a shutter opening/closing portion i's provided inside a head openi ng of

t he cart thegeofodntearnd thize tafad epdiiaie 1th N0 CeesedweptDy,) deche Odbsy
unnecessary gap for the cartridge body. As a result, no 158 23 June 2005
dust will enter the inside of the cartridge body. In addition, the two

shut t er s Eidendde B cbRfa¥t tRi grform a write or read operation on

5 the disc 100.
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 1lc and 1llh
énd the disc 100 can be released from the disc holding
portions 2la, 21b; 22a and 22b. Thus, it is possible to 7
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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each other along the centerline of the disc over the chucking opening and
along a line, which defines a predeterm ned angle 5 with the centerline of
t he disc, over the head opening. Accordingly, these shutters Zhfunea¥85an
integrated structure fromthe vicinity of the shutter opening/closing
portion and can exhibit sufficiently high rigidity. Furthernore, since the
two shutters are | ocked or 10 unl ocked to/from each other, the operator

cannot open or close the shutters_accidentally. Thus, the disc can be
pr ot ect eHPERIBE GLesing | fRRIPOSFar k ¥Pdchs chaschbeen\opeBEdded a¥itRastlne of
multiple disc holding portions is not secured to the shutter but is just

connect edy, t | .elastiG.partyon. ti, rcecls al so
appl i ed gr%ﬁféfsﬁﬁ¥%§?§£%%?ﬁéﬁbt%%mﬁﬁsg H% dinéigggggéﬁgcéﬁ:egicd%#%?ned
elastically in the disc radial direction. For that reason, even if a disc

of a nontheguhat tdrammierimhgslbesng muitied, 32Eh a xk sa awsw@ltsSo Hge hel d
firmy wthout allowng 20 it to nove inconstantly. 159 23 June 2005

EVMBODI MENT . 14
shutters 21 and 22 cannot be kept opened anymore. That is to

5 say, the shutters 21 and 22, to which an elastic force is
being applied from the shutter springs 31 and 32 in such a
direction as to-close the shutteré 21 and 22, start to rotate
_in the closing'direction. Consequently,'the shutters 21 and
22 close ﬁp the head and chucking openings 1llh andlllc. In

10 this case, the shutters 21 and 22 are locked to each other by
the‘locking mechanism 20k. In the meantime, thé disc 106 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 12s’ 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 21a’, 21b°, 22a’ and 22b°'

- 20 of the disc holding portions 21a, 21b, 22a and 22b of the
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Hereinafter, a disc cartridge 314 according to a fourteenth enbodi nent of
the present invention wll be } described with reference to FIGS. 72
through 81. In the disc 5 cartridge 314 of this enbodi ment, th&3sane26Enber
as the counterpart of the disc cartridge 313 of the thirteenth -enbodi nent
is identified by the same reference nunmeral. The disc cartridge 314 is
different fromthe disc cartridge 313 of the thirteenth enbodi nent in the
respective 10 sh%Pes of the inner upper surface 12u of the cartridge upper

shel | 12 shaddeEsG2l7@and A% i RIFFMIHY Iored o 1tbe shpttomoaf shfeoop
(see FIGS. 72 through 79) and the stopper nenbers 53 (see FIGS. 72, 77 and

78). In | iégﬁﬁ ]g%ﬁ% t44.d9 3 furth ' Hﬂﬁﬁ | recei ving
portion glggftsee &(%fe q%[ldiﬁ) gnq‘hl%gs tﬁ% ?%’Iél (r;lg\ni ng edé-hc?jl’?)@'ll o%ﬁof t he
disc cartridge 314 will be focused on these differences. In the disc .

cartri dgehdtd ahet Besthilobdeenthovsadoshwartd. Adwrodageet i wethoaghothéhe
disc holding portions 2l1a, 21b, 22a and 22b thereof are | ocated at

substantially the sane 20 vertical |evels along the outer periphery of the
di sc 100disggrartridge 313 may be used either vertically or upside

5 down depending on the type of the disk drive, the shutters 21
and 22 still can hold the disc 100 firmly thgreqn. 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 125’ and still can maiqtain its

10 horizontal position. And when the shutters 21 and 22 are
- closed in such a state, the disc 100 contacts with the élopes
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 21a, 21b, 22a and 22b.
i5 | As described above, 1in the disc cartridge of this
lémbodiment, the cartridge body thereof hgs a disc window and
cqvers only one side of the disc. Also,. a shutter
opening/closing p§rtion 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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23 June 2005 1In contrast, in the disc cartridge 314 of this enbodi nent,
protrusions are forned on the disc holding portions 21b, 22a and 22b as
shown in FIGS. 73 and 79. Mre specifically, each of the di scZhdumgid0gs
portions 21b, 22a and 22b includes: a 5 first portion 121b, 122a or 122b
that has a protrusion thereon and has a first height hi; and a second
portion 221b, 222a or 222b that has a second height h2. The other disc

hol ding portion_2la consists of_ a second portion 221a that has the second
hei ght h8ustowfhd epter e ginside jof JheacertrigaetBed%econd height h2 and
I's approxi mately equal to the height of the disc holding portions 21a,

21b, 22a and b _ofs; di C | d9&t 0 t hirt Sirbodient .
That is to sagij?i ta%glﬁﬁgg'h(ﬁ)'ﬁ‘(ﬁ ﬁ%‘w por t |§%€S 2%5? %%g{a gf’a%&ﬂb 0 ﬁi s

enbodi nent are |lower 15 than the disc holding portions 21a, 21b, 22a and

22b of tbkeachdbshetaaliohdgehdldentethind hoft teat discbovknetite exiveqititdie r

first portions 121b, 122a and 122b. Also, as shown in FIGS. 74 and 75, a

step 223 is formed_ on the ugper surface of the first _portion 122a of the
di sc 209R&P&PHgaPdr f1BRY22alinBpecFPichl A9fivpe 2t PpedoReTBinRd2yete

5 with the centerline of the disc, over the head opening.
Accordingly, these shutters can have an integrated structure
from the vicinity of the shutter opening/closing pqrtion and
can exhibit sufficiently high rigidity.

Furthermore, since the two shutters are lgcked or
10 wunlocked to/from each other, the operator cannot open or close
the shutters accidentally. Thus, the disc can be profected
from dust, finger marks or scratches.
Moreover, at least one of multiple disc hélding portions
is not secured to the shutter but is just conpected 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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161 23 June 2005 along the outer periphery of the disc so that a part of
the first portion 122a that is closer to the disc is higher than the
other part thereof. A similar step is also formed on the uppel3dumd2(l§ of
the first portion 121b of the disc holding 5 portion 21b and on the upper
surface of the first portion 122b 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 ear | EMPOPRYENEN$410 other portion thereof (i.e., earlier than the
second portion 221b, 222a or 222b thereof). The disc holding portions 21la,
21b, 22a and t he gshutter - 2 re r ¢losed. FIG
77 iIIustrat%ép?ﬂggfgggéctgveaggéitF%ﬁgiéﬁgghe%&?sceﬁ%%)?%8815%80r§?0ns
2la, 21b, 22a and 22b while the shutters 21 and 22 are closed. On the

- other haggurtééati/8 dbatimaaies dhe tHeeS RaGdata: PAsitdryiomf wilg disse

hol ding portions 2l1la, 21b, 22a and 22b while the shutters 21 and 22 are

opened. FIGS. 79 and 80 illustrate cross sections that are respectively
t aken described with reference to FIGS. 72 through 81. In the disc

5 cartridge 314 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.

The disc 'cartridge -314 is different from the disc

cartridge 313 of the thirteenth embodiment in the rgspective

10 shapes of the inner upper surface 12u of the cartridge upper

shell 12 (see FIG. 79), the disc holding porti&ns 21a; 21b,

22a and 22b (see FIGS. 72 through 79} and the stoppe; members

53 (see FIGS. 72, 77 and 78). In addition, the disc cartridge

314 further includes a disc redeiving 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 pbrtions 2la, 21b,

22a and 22b thereof are located at substantially the same

20 vertical levels along the outer periphery of the disc 100.
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20 along the lines B-B and G C shown in FIG 78. 162 23 June 2005 As shown
in FIGS. 77, 78 and 79, the regions 12y, 12x and 12z on the inner upper
surface 12u of the cartridge upper shell 12, through which tha3funesi005
portions 121b, 122a and 122b of the disc holding portions 21b, 22a and 22b
pass as the S shutters 21 and 22 are opened or closed, are recessed. On the
ot her hand, the regions 12y', 12x' and 12z', through which the second
portions 221b, 222a and 222b thereof pass, are not recessed. Accordingly,
the cart riRigeotppeftshém e i dis¢nhragérifget Bd 4 R ofibis2,embpsyimend. 127
than in the regions 10 12x', 12y' and 12z' and the other regions. As shown

verti cal WM Tacarer ha TR 1 1 oht of 1 B8 RO HngCParkIphe 216 Pas® |1

top of the first portion 122a of the disc holding portion 22a enters the
recessed &kl rezp aas Ishowan itherigmer7aupsr =ur f argrel Hpenfi filke 1081, eadge
upper shell 12, and the recessed region 12x receives the top of the first
portion 122a. Since the step 223 is fornmed at the top of the first portion
122a, justt athardisc theldigiserportions 21b, 22a and 22b includes: a

5 £first portion 121b, 122a or 122b that has a protrusion thereon
and has a first height hl; and a second portion 221b, 222a or
222b that has a second height h2. The other disc holding
portion 2la consists of é second portion 221a that has the
second height h2.

10 The first height hl is greater than the second height h2
-and is approximately equal to the height of the disc ﬁolding
portions 2la, 2Ib, 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 thirfeenth 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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surface of the first portion 122a is in contact with the inner 20 upper

surface 12u. On the other hand, the second portion 222a 163 2? }ungnﬁ%
is not in contact with the inner upper surface 12u of the car ? per
shell 12. To open and close the shutters 21 and 22 snoothly, the friction
caused by the contact between the top of the first 5 portion 122a of the
di sc holding portion 22a and the inner upper surface 12u of the cartridge

upper shellont? tie qrefrerpdtipissm) |of Fohet habcpebpasait thepiop oFf 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 i s prd¥ste®rdioBngeRattdaftoris sHaraeayeqg rithe r @het his whiighemothanbe

caused by a sharpened top, and to nake that top nol dabl e nore accurately
and noregasi/ o] G ,8 e-t1ap of .t he ortion _122b of
the disc %% FﬁgrA§P??0£ﬁ§%§o$S a s% c%feﬁ ¥ ésvg}??chrgﬁé PBvER®hi gher
than the bottom of the stopper member 53. And the top of the first portion
122b ent epperrheurecesed ragl opird2Zpeptibe LANBI MHPRGe S§LL{@CRo18¥ngT the

cartridge upper
5 portion 21b and on the upper surface of the first portion 122b
of the disc holding portion 22b.

As the shutters 21 and 22 are going to bé closed, the
first portion 121b, 122a 6r 122b of the disc holding portion
21b, 22a or 22b contaqts with the disc 100 earlier than any.

10 other portion thereof (i.e., earlier than the second portion
221b, 222a o; 222b thereof).

The disc holding portions 2la, 21b, 22a and 22b move as
the shutters 21 and 22 are ropened or closed. FIG. 77
illustrates the respective positions of the disc holding

15 portions 2la, 21b, 22a and 22b while the shutters 21 and 22
are closed. On the éther hand, FIG. 78 illustrates the
respective positions of the disc holding portions 2la, 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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shell 12 (i.e., the recessed region 12z receives the top of the first
portion 122b). Al though not shown, the top of the 20 first portion 121b of
the disc holding portion 21b is also 164 23 June 2005 | ocat e@3 &ne005
vertical |evel higher than the bottom of the stopper nenber 53,- and enters
the recessed region 12y on the inner upper surface 12u of the cartridge
upper shell 12. As described above, the regions 12x, 12y and 12z on the 5
i nner upper surface 12u of the cartridge upper shell 12 are recessed to
recei ve portRenshofint he &I66.hdVdi A8 potit FOnstheThagiohhel@yer akk thidckness
of the disc cartridge 314 can be reduced by the depth of those recessed

regi ons 1gx, 12y @nd.'lZZ. 10 Even if the cartridge having such a structure
is used T&Ft 8t VRt AERFEy WPSFpsTHETASRn 1 Pheldi SBe 1 o tdges Weper onger

chucked never fails to contact with the sloped portion 122a" of the first

portion R2a10i2} hensbeg Rl G ROT: QR pb#d (B! P?lﬁ hu%éfé Sy 22 are

going to be closed. 15 Thereafter, the diSc 100 w sTide snoot hl'y al ong

the sl oped portion 122a' to contact with the sloped portion 222a' of the
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
f other hand, the regions 12y’, 12x’ and 12z’ , through which the
second portions 221b, 222a and 222b_ thereof pass, are no£
recessed. AcCordingly, -the cartridge upper shell 12 is
thinner in the regionsr12x, 12y and 12z than in the regions
10 12xf, 12y° and 12z° and the other regions.r
As shown in FIGS. 76 and 79, the top of the first pértion
122a is located at a vertical level higher than the bottom of
the stopper member 51.. Also, the top of the first bortion
122a of the disc holding portion 22a enters the recessed
15 'region 12x on the innef upper surface 12u of the cartridge
upper sheil 12, and the recessed region 1l2x receives the top
of the first portion 122a. 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 innexr

20 upper'surface 12u. = On the other hand, the second portion 222a
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second portion 222a of the disc holding portion 22a (see FIG 74). At the
sane tinme, the disc 100 also contacts with the sloped portion 221a' of the
second portion 221a of the disc 20 holding portion 2l1a incl udi i} hupe 2005
protrusion. In this manner, 165 23 June 2005 the disc holding portions
21a and 22b hold the disc 100 thereon cooperatively. The two other disc
hol ding portions 21b and 22a al so hold the disc 100 thereon t hr ough

simlar e i Qns. [ Lt holigh t ri S

reduced fﬁ?cﬁﬁgsg% t |§g ?g#%rl ge canq%lgéé fhgﬁr ut e#%gplﬂéaﬁgeand
can hold the disc thereon Y position just as intended. |If this disc

cartri dgecdwd-iidge opeeal khehickmess just reduced w thout changing the
shapes of the disc holding portions (or using the disc holding portions of
the first 10 enbodi nent as they are), the regions 12x, 12x', 12y, 12y', 12z
and 12z on t RO i9RRE eMPePlerer ibe FAULEPrEh@lcand | 43eSuppERlYshahe 12,

t hrough which the disc holding portions 22a, 21b and 22b pass, shoul d aI

be recessid i3 ctd Ny ML Bbfradf: etBeblAinEaS%p 18° AL EhdgR uPPer

shell 12 wou

5 portion 122a of the disc holding pdrtion 22a and the inner
upper surface 12u of the cartridge upper shell 12 ig
preferably small. For that purpose,.the top }ﬁf the first
portion 122a of the disc holding portion 22a has a convex arc-
shaped cross section whgn 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 122b). Although not shown, the top of the

20 first portion 121b of the disc holding portion 21b is also
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15 reduced thickness over a rather wide area and such a disc cartridge
woul d have a decreased strength. In contrast, the disc cartridge 314 can
have its thickness reduced without decreasing its overall str@3iduheB@@ause
the regions 12x, 12y and-12z with a reduced thickness are rel atively
narrow. 20 In this enbodinent, protrusions are provided for three of 166
23 June 2005 the four disc holding portions to define the first portions.
However , ot her nunber may be sel ected depending on the nunber of disc
hol di ng b%?%‘fedfhsa& 4 h83§ﬁaﬁ%]5 devehe hstalpetrer sharmmhehdi S idamt r pfgetd4 of
this enbodinment is also 5 different fromthe disc cartrldge 313 of the

thirteeng sh pe of he sto 3. As shown in
FIG 72, ?%e stopperep} ?T%e Sgs ﬁa\a/%st © Eﬁﬁﬁgg‘%‘i Ee%b?‘&hé ¥ ¢ Phc (g
pl ate. Specifically, notches 54 having substantlally t he sanme shape as the

st opper hmmbersprEd: Khrfaeepnoui dediid cirtieidl sepwirndaw: 12y, of the
cartridge upper shell 12 and the stopper nenbers 53 are engaged in a

rotatable state with the notches 54. As shown in FIG 77, the stopper
menbers 53 arf® néIETiPedcrbevevaite Jaasgltcmqoakim,allgypammﬁ:e on the

5 inner upper surface 12u of the cartridge upper shell 12 are
recessed to receive portions of the disc holding portions.
;Thus, the overall thickness of the disc cartri&ge 314 caﬁ be
reduced by the'depth of tﬁose recessed regions 12x, 12y and
12=z. |
10 " Even if the cartridge having such a structure is used
either ve;ticaliy or upside down, the disc 100 that is no
longer chucked never fails to contact with the sloped portion
122a” of the firsf 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 thg same time, the disc 100 also contacts with the
. 8loped portion 22l1a‘ of the second portion 22la of the disc

20 holding portion 21la including no protrusion. In this manner,
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into the disc window 12w of the cartridge upper shell 12 when 15 rot at ed.

Al so, as shown in FIG 78, by rotating the stopper nenbers 53, the stopper
menbers 53 may al so be held in such a nanner as to be stored Ehaumde0bhe
cartridge upper, shell and not to protrude into the disc window 12w. |f
the stopper nenbers 53 are easily disengaged fromthe notches 54 20
unintentionally, then the side surfaces of the stopper nmenbers 167 23 June
2005 53 and the notches 54 of the cartridge upper shell 12 nmay have

mut ual | ytefagadisy boAdavg opuriciomeex 2fer tamwhs 22borhekanibe. dissuciom
structure, the thickness of the stopper nenbers 53 may be substantially
equal to %hat of the QE art of the 5 cartridge upper shell 12. Thus,
the di sc @EFEPTdG8BTA2EARe %aveggm?eﬁﬁ%eBtBQErQFPCtWQﬂQE%% PofRel s ¢
cartridge 314 of this enbodiment is also characterized by including a disc

recei vi n@ipordi®n268 atiddhenopat e of; the1iggn ?Q{fé | ph t |
storage portion. 10 The di sc storage p%rtloﬁalgﬁle ﬁﬁgd€%§o§ﬁ% Fﬁﬁgﬁ' “ower
surface Ilu and the inner side surface 11li of the cartridge |lower shel

11 as shomerabién€sS. E2co¥dingBy andl8houdhetbiscdisc cartridge has a

5 reduced thickness, the disd cartridge can close the shutters
in any pos;tion and can hold the disc thereon just as intended.

If this disc-cartridge had its overali thickness just

reduced without changingl the shapes of the disc holding

portions .(or' using thg disc holding portions of the first

10  embodiment as they are}, the regions 12x, 12x', 12y, 12y°, 12z

and 12z’ on the inﬁer 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 sheli 12 wouid have a

.15 reduced thickness over a rather wide area and such a disc

cartridge would have a decreased-strength- In contrast, the
disc cartridge 314 can have its thickness reduced without

decreasing its overall strength because the regions 12x, 12y

andrlzz with a reduced thickness are relatively narrow.

20 'In this embodiment, protrusiqns are provided for three of
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receiving portion 60 has an upper surface 60a, which is parallel to the

i nner |ower surface ilu of the cartridge lower 15 shell 11. Wile the
shutters 21 and 22 are closed and the disc 100 is held by the 23i)age pe0xi ng
portions, the outer edge and its surrounding portion of the signal
recordi ng 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 168 @3 Jehg- 289 6ﬂ@ﬁ%%:ﬁsur L, ﬁédﬁe%?ﬁA %Betggages O%Qlon%éll_

accunul ated on the I nner ace e cartri ower s
Alternatively, the disc receiving portion 60 may have any shape other than
t hat showvveaves,GaBl. oEber exanpke, nasy sSheWseledtedFldepeshdiing dbiSCthe
receiving portion 76 having a tapered shape nay be formed so as to contact
with the inner |lower surface |lu and the inner side surface ili of the
cartri dg@UWHHRET °fsHEpr. hohdingpeusionsyan dhenshapgst efsthe shdtbersy e
closed and the disc 100 is held by.the disc hol di ng portions, the 10 outer

edge of the sigadl gyecordhpg: Shele 100N Ur NGasll SCuddin@ORt 2GES WL the

di sc receiving porti

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

19 ére 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 sfopperrmembers 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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EMBODI MENT 15 Hereinafter, a disc cartridge 315 -according to a 15
fifteenth enbodi nent of the present invention will be described with
reference to FIGS. 83 through 87. In the disc cartridge 315 023 Iie2005
enbodi nent, the sanme nenber as the counterpart of the disc cartridge 314
of the fourteenth enbodinent is identified by the same reference nuneral.
20 As shown in FIG 83, the disc cartridge 315 is different 169 23 June

2005 fr t I.SC rtrid 314.in that the disc cartr.i.d 315 i ncl udes
Zous 1yns alfy ia ABACHELISE 3520 SABL-idie Tinvark Sl 33, Hed, poee
regions of the inner |ower surface |lu of the <cartridge |ower shell 11

that contragtuaiiiyh ehbagshyt E6hadd il oA pdrendnie lrewebxaHpigces 21v
and 22v of the shutters 21 and 22. These four types of recesses will be

descri bed one by one. Were the disc cartridge is supposed to hold a 12 cm
di sc, these rddessich pagtihggbuzedephrd Uiickmas ®fl the tstoppeut me@bd8ram for
exanple. 10 As can be seen fromFIGS. 84 and 85 illustrating a state where

the shut tS%'r_ %na%l b%ngﬁ %t%ﬁ%igiﬂ? egqt?arﬁ(_j tao Stthee‘;[te o\AfhEi‘:rh% tuhpei\ne.r part of the
5 cartridge upper shell 12. Thus, the disc cartridge 314 can
have a reduced overall thickness.

The disc cartridge 314 of this embodiment is also
éharacterized b& including a disc receiving portion 60 at the
bottom of the inner periphery of the disc storage portion.

10 The disc storage portiqn is defined by the inner lower surface
1lu and the inner side surface 11i of the cartridge lower
shell 11 as shown in FIGS. 72, 77, 78 and 81l. The disc
receiving portion 60 has an upper surface 60a, which 1is
parallel to the inner lower surface llu of the cartridge lower

15 she;l 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 thé upper surface 60a of the disc

20 receiving portion 60. Thus, .no dust will be deposited on the
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shutters 21 and 22 are opened, respectively, the first type of recesses 86
are fornmed on respective regions of the inner |ower surface |lu of the
cartridge lower shell 11 that 15 contact with the di sc hol di ng2pdure 2D0S
2la, 21b, 22a and 22b of the shutters 21 and 22 bei ng opened or- cl osed.
The di sc holding portions 2l1a, 21b, 22a and 22b are sandw ched between the
cartridge upper and |lower shells 12 and 11 with alnost no gap |left between

them Accardingly,. 20Q.when.res Y mbers of e disc cartridge 315 are
170 23 3 creago et d a3 4R HHRL %, e SinS ot Of hate ShehBal et el pe ai e
cartridge 315 has a size that is greatly different fromthe designed one,

the disc thel dbRgrPebkbpNSusidce 2D o2 3heARArE20 agll §Blre£08haEL . Wi th the
cartridge upper and | ower shells 12 5 and 11 strongly. In that case,

excessive friction wuld be created between the disc holding portions 21a,
21b, 22a and Al2praptiivedycatheidigc uppmivind eeettishelbld f@yohaté. akg a
result, the shutters 21 and 22 m ght be unable to be opened or closed so

easily or _dust njght pe stirred up due to the 10 friction.
y shape oghgr tgan Eha §L0$£ in FIG. 8l. For example, as shown

5 in FIG. 82, a disc receiving portipn 56 having a tapered shape
may be formed so as to contact with the inner lower surface
1lu and the inner side surface 11i of the cartridge lower
shell. In that case, While the shutters 21 and 22 are closed

~and the disc 100 is h@ld 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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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 al ways be opened or23duased)s
snoothly and the dust 15 to be stirred up due to the friction can be
reduced. The second type of recesses 87 are fornmed on those regions 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 FEPBsdde sy prebelddn y3lhciidd e rdedlish R tGidde 1dwr
surface liu of 171 23 June 2005 the cartridge |ower shell 11 that

] f bl
CoLpSopocknbberaul stypaone stk o 8 4, g iy e 1

present both 1nside e the nes.

supposed to store the disc 5 therein with one side thereof exposed, and
t he di scodO@espnctieepregtodsi vt hedi Irecdin lowerti satLacdy 1the odr rige A i n
FIG 86. To protect the signal recording side 100A of the disc 100, the
nonwoven fabrics 21s and _22s are provided but the outer edges of the
shuttersc?ﬁt%&ﬂﬂ%§9QﬂQ¥lﬁﬁ?léoﬁﬂléBéFyCQBVéFEdWith the shutters 21 and

5 22 and on the lower surfaces 21v and 22v of the shutters 21
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 héve 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 -lower 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 21a,. 21b, 22a and 22b are
sandwiched between the cartridge upper and lower shells 12
ahd 11 with almost no gap left between.thém. Accordingly,

20 when respective members of the disc cartridge 315 are
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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 @BJundZ5

t hus 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
deforned in such a manner that the outer edges thereof are partially
forced into t econd  _type of .recesses_87. Then, the pressi force can
be di spg‘rssséa ?"igﬁid ‘E‘F%e%tﬁllgr"‘édd{s T (RE SREEeriennd%, WY | 935S 000
contact with the signal recording side 100A of the disc 172 --- ---- -----

- ---- 23ad4Redde031510Qst 0 sizonghyt The gibbidyt R RirdACosSH® the! ude:
the third type of recesses 88a that are provided on the inner |ower
surface Ilu so as to surround the chucking and head openings 11c and ii h;
5 t he t hidegigppdsovk.r dbesdisc8Bplding pertionsstilan 2Hwse22a cg@dn22bf t he
i nner | ower surface liu that are not overlapped by the shutters 21 and 22

bei ng C'%i%ﬁt %Q%fgé t&%éﬁ %Mgecgitridge upper and lower shells 12

5 and 11 strongly. In that case, excessive friction would be
created between the disc holding portions 21a, 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 2la, 21b,
22a and 22b, thus reducing such friction. Then, thé 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.
Aé 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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recess 88c that i-s provided on a region of the inner |ower surface ilu
that is overlapped by the shutters 21 and 22 being 10 cl osed. The third
type of recesses 88b and 88c are provided as arcs along the i 28dnns2e0s
surface of the disc storage portion. In this enbodinent, the nunber of the
recesses 88a of the third type is three. This disc cartridge 315 is al so
provided with various 15 types of structures (e.g., a disc receiving
portion) for %reventin% dust fromentering the disc cartridge or being

deposi t edh FRELEIIFR 1PUWEE: dilitgsi 4 dRathecarsesPafheler the { opter

difficult to totally elimnate that entering or deposition of dust. 20

- Thus, th |f y S pPhLoVi e
accunula?ﬁkﬁﬁgqgasgﬁ?h%%uﬁggggnﬁé?g%%%hggméﬁ?téﬁﬁr%%ggééT%gP 8%%%??Fea||y,
as the shutters 21 and 22 are going to be opened or closed, the dust is

col | ect edroth tinedder endseebside tttee Iimiasd type. Once collected in the third
type of recesses, the 5 dust never contacts with the shutters 21 and 22 and

remains in the third type of recesses w thout going out of the third type
The disc cartridge 315 is supposéd to store the disc

5 fherein with one side thereof exposed, and the disc 100 can
be pressed in the direction indicated by the arrow A in FIG.
86. To protect the signal recording side 100A of the disc 1060,
the nonwoven fabrics leland 22s are provided but the outer
edges of the shutters_Zl 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 dre 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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of recesses. Accordingly, by accumulating the dust in the third type of
recesses in this manner, the dust will not interfere with the operation of
the shutters or will be 10 stirred up to a nuch | esser degree Zumné 800Hhe
friction. It should be noted that these effects are also achievable by the
first type of recesses 86 or the second type of recesses 87. Accordingly,
the disc cartridge 315 does not have to include all of the first, second

and thirqoﬁy es oL 15%Lecesses 86, 87, 88a, 88b and 88c but may include
just one yS@OOF TEs¥es. Even so, the shutters will not be interfered
with their operation by the dust and al nbst no dust wll be stirred up due

to the fricti@hel 1384 HFd 88! ree3Bes! O SRS  Ple d¥RlrhNaaaS£Nt ered
the gap between 20 the shutters 21 and 22 and the 1 nner |ower "Surface Ilu

of the 174 23 June 2005 cartridge |ower shell 11 and accunulate it in the
second t ypeeseésr88asthat 8dref proekdadl en theninver dddectswetayce thiba
respective | ower surfaces 21v- and 22v of the shutters 21 and 22 may be
provided with the recesses 85 along the outer edges 5 thereof. |n_ that

case, WhER fRetengbrerundthpgcbycking apdgead openings llc and 1ih;

5 the third types of recesses 88b tﬁat are formed on those
regions of the inner lower surface 1lu that are not overlapped
by the shutters 21 and 22 being closed; and the third type of
recess 88c that is provided on a region of the inner lower
surface llu that is ove?lapped by the shutters 21 and 22 being

10 closed. The third type of recesses 88b and 88c¢ are provided
as arcs along the inner side surféce of the disc sforage
portion. In this embodiment, the number of the recesses 88a
of the third type is three.

This disc cartridge 315 is also provided. with various

15 +types of structures (e.g., a disc receiving portion) for
preventing dust from entering the disc cartridge or being
deposited on the signal recording side of the disc. However,
it is difficult +to totally eliminate that entering or
deposition of dust.

20 Thus, the third type: - of recesses are provided to
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these recesses 85 are preferably located inside the second type of
recesses 87 (i.e., closer to the center of the <cartridge) as shown in FIG
84. Also, as shown in FIG 86, while the shutters 21 and 22 a2®Jwied@6f,
the recesses 85 of 10 the shutters 21 and 22 are preferably di scontinuous
fromthe second type of recesses 87 on the inner |ower surface |lu of the
cartridge | ower shell 11. Wen the recesses 85 are provided, the out er edge

portions _of thg Ehut% 21 a d 22 are deformed nore eaS|I%r
Accor di n§Fy M EvEhR® uF5r5 ats bagy SHausf gt | SHE¢ o°h %ﬁ%% 3BV in the

arrowed direction A the outer edge portions of the shutters 21 and 22

Wil mickpbessibhk )’ &é)néli’é?tsﬂ‘uttt*érst B9 @hanah %E%OPQELHQ £606e 198&&?6 ey

strongly as to scra It. Optionally, a nonwoven fabric, for exa

be wel ded or 20 adhered to these recesses 86,.87, 88a, 88b and 88o. Then,
the 175023 chased008he gdpstofig heothettedigenbodyesmanrbeefstd edfaniche
entering of extraneous dust can be prevented with even nore certainty. {

In this e odlnent t he various types of recesses are
type. Once collected in the third type of recesses, the

5 dust never contacts with the shutters 21 and 22 and remains in
the third type of recesses without going out of the third type
of recesses. Accordingly, by accumulating the dust in the
third type of ‘recesses in this manner, the dust will not
interferer with the ogeratiou of the shutters or will be

i0 stirred up to a much lesser degree due to the friction.

It should be noted that these effects are also achievable
by the f£irst type of recesses 86 or the second type of
recesses 87. Accordingly, the disc cartridge 315 does not
have to include all of the first, seéond and third types of

15 recesses 86, 87, 88a, 88b and 88c but may include just omne
type of recesses. Even so0, the shutters will not be
interfered with their operation by the dust and almost no dust
will be stirred up due to the friction to say the least.

Also, to remove the dust that has entered the gap between

~ 20 the shutters 21 and 22 and the inner lower surface 1llu of the
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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 nent 23 EWBRODIVENT

16 10 Hereinafter, a disc cartridge 316 according to a sixteenth
enbodi mrent of the present invention will be described with reference to
FIGS. 88 through 93. In the disc cartridge 316 of this enbodinent, the

sane nenb unt re, .o e disc_cartridge 3 3 of the thirteenth
15 enbodi rrc{ent[alslésche JSs |f|sglc‘fﬂgl LjTlh afie I’Jg‘f‘léqa%ﬁcé t e sgoond, [XPen F G
88, the disc cartridge 316 of this enbodi nment |ncludes a first

openi ng/ wdSsim@epeels 08722t £0R axdnigisl, SkdBnSURbAEE é@fb@éﬁéﬂ% caphE! dge
body that extends substantially vertically to the direction IAin which
this 20 disc is inserted; and a second opening/closing portion 93 on a 176
23 June ZoEPedysndosiede sunfoges 2Oy tehst 23Fv dhether shudpensnglickadi ng
portion 22t has the sane structure as the opening/closing portion 22t of

t he di sc sz‘rrﬁe{yi q)%e of t, t hi, rtthe t h enbodi ment

provided wi e recesses 85 along the outer edges
5 thereof. Inlthat case, when the shutters 21 and 22 are closed,
these recesses 85 are preferably located inside the second
type of ?ecesses 87 (i.e., <closer to the center of thé
cartridge) as shown in FIG. 84. Also, as shown in FIG. 86,
while the shutters 21 and 22 are closed, the recesses 85 of

10 the shutters 21 and 22 are preferably discontinuous from the
second type of recesses 87 on the inner lower surfaée 11u of

the cartridge lower shell 11.

When the recesses 85 are provided, the outer edge

ﬁortions of the shutters 21 and 22 are deformed more easily.

15 Accordingly, even when a force is externally applied to the
disc-ldo in the érrowed direction A, the outei edge portions

of the shutters 21 and 22_Will much less likely contact with
the signal recording side 100A so strongly as to scratch it.
Optionally,'a nonwoven fabric, for example, may be welded or

20 ~adhered to these recesses 86,.87; 88a, 88b and 88c. Then, the
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As shown in FIG 89, the second opening/closing portion 593 is fornmed in
t he shape of a gear having a hole that can be inserted into a rotation
shaft Il q provided for the-cartridge |ower shell 11. A side s jme@005 the
cartridge lower shell 11 has an opening |Ilr to expose a portion of the
second opening/closing portion 93 through the second side surface 10q 10
of the cartridge body 10 when the second opening/closing portion 93 is
inserted into the rotation shaft 11g. Alternatively, the rotation shaft
|| g may #ePpr @f delee f eprithrédgeartodydgeanpper shekédlZndlwensénisngr £21 and
22 are also provided to expose or 15 cover the head and chucki ng openi ngs
11h and lig of the _cartridge |lower shell 11 The first opening/closing
portion S5t 29E M WL FRRgPSI PPaVEnbed (Wt itatemore Gerdaintye first
shutter nenber). On the other hand, a sector gear 21m which engages with
t he second opgni | Q34 i io i t r is_fornmed
on the outer'sidggéﬁr?iggﬂgggﬁﬁé gﬁﬁ$t2$¥i?%% %gp§8ngﬁ§06§98§§e?i%g?, t he
second shutter nmenber) and is |located near the disc holding portion 21b.
The centprowvidddie BaTt dihegeatistimcartridge 314 of the fourteenth

5 embodiment. Alternatively, these recesses may also be
.provided for the disc cartridge according to any of the eighth

through thirteenth embodiments.

EMBODIMENT 1'6
10 Hereinafter, a disc cartridge 316 according to a
sixteenth embodiment of the present invention wili be
described with reference to FIGS. 88 through 93. 1In the disc
cartridge 316 of this embodiment, the same member as the
:counterpart of the disc.l cartridge 313 of the thirteenth
15 embodiment is identified by the same reference numeral.

As shown in FIG. | 88., "the disc cartridge 316 of this
embodiment includes: a first opening/closing portion 22t on V.a
first side surface 10p of the cartridge body .that extends
substantially vertically to the direction 1A in which this

20 disc is inserted: and a second opening/closing portion 93 on a
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is the rotation hole 21u of the shutter 21. A concave portion 2lnis

provi ded adjacent to the sector gear 21m This concave 5 portion 21n is
formed to define a space in which the second opening/closing p®ide@0093
havi ng the gear shape engages with the sector gear 21lm The shutters 21
and 22 may be opened or closed by using the first opening/closing portion
22t in the followng manner. 10 First, as shown in FIG 90, the |ocking
protrusion portion: 21k and the | ocking engagi ng portion 22k, which together
make up sddvmd askiegstechedi 302 @heraoe .di sengagedstr appacly/etibeling Then,
the first opening/closing portion 22t is slid along the first side surface
10p of the cartridge as indicated by the 15 arrow 22W As a result, the
novenentPBFt icRe %%& s 2bhe s samea ST Eere o ashetBhutopening/yosdngof t he
i nterl ocking mnechanism 200 and these two shutters 21 and 22 expose the

head a Ki epings: LLh and lie ¢ ratively as show.in FIG 91.
20 The ‘%l#[lgglslzg% gE1ths ‘rs%%/‘L’ a?%%grb%é%%eogtgg%oer t&l&"s%a&“%fx‘ Spbgadment = 005
usi ng the second opening/closing portion 93 in the follow ng

As shown in FIG. 89, the secopd opening/closing portion

5 93 is formed in the shape of a gear having a hole that can be
inserted into a rotation shaft 11lq provided for the cartridge
lower shell 11. A side surface of the cartridge lower shell

11 has an opeﬁing 11r to expose a portion of the second

opening/closing portion 93 through the second side surface 10q

10, of thne cartridge body 10 when the second opening/closing
portion 93 1is inserted into the rotation shaft 11q.
Alternatively, the rotation shaft 1lg may be provided for the

cartridge upper shell 12.

Two shutters 21 and 22 are also provided to expose or

15 cover the head and chucking openings 1lh and 11lc of the
cartridge lower shell 11. The first opening/closing portion

22t forﬁs an intggral part of the shutter 22 (i.e., the first
shutter member). On the other hand, a sector gear 21lm, which
engages with the second opening/closing portion 93 having the

20 gear shape, is formed on the outer side surface'of the shutter
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manner. First, the | ocking nechanism 20k is unlocked as showmn in FIG 90.
Next, the second opening/closing portion 93 is rotated to the direction

i ndi cated by the arrow 93A. Then, 5 the sector gear 21m gets ergdgss2005t h
t he geared second opening/closing portion 93 and starts to rotate around
the rotation hole 21u, thereby opening the shutter 21. Since the novenent
of the shutter 21 is transmtted to the shutter 22 by way of the
interlocking_nechanisn1200 and these two_shuytters 10 21 and, 22 expose the

head and?¢hidkPng SHENISFEOTY IFRatder: meebsEdr &9 ety WP HeHeatPand

chucking openings ilh and I|ie are conpletely exposed by the shutters 21

por i on 350 Hon gl RO ibn BRE OB e M I B e Bl 2o, 15

portion 93 is locale nsi de the concave portion 21n

In closing the shutters 21 and 22, the first opening/closing portion 22t
may be slhiksdthe tbokatiordicion 2loppdsithe shuttherdiect Bosod2dverpbheiaecond
opening/closing portion 93 nay be rotated to the direction opposite to the
direction_93A In this_ enbodinent, the shutter springs 31 and 20 32 are
provi ded?tB appPyoniied Adjacendy &e thet Fecinut geps 2im. 175038 gemeAHOS5

5 portion. 2ln is formed to define a sﬁace in which the second
opening/closing portion 93 having the gear shape engages with
the sector gear 21m.

The shutters 21 and 22 may be opened or closed by using
the first opening/closil}g portion 22t in the following manner.

10 First, as shown in FIG. 90, the locking protrusion portion 21k
I_and the locking engaging portion 22k, which _together make up
thel locking mechanism 20k, are disengaged from each other.
Then, the first opening/closing portion 22t is slid along the
first side surface lop of the cartridge as indicated by the

15 arrow 22W. As a result, the movement of the shutter 22 is
transmitted to the shﬁtter 21 by way of the interlocking
mechanism 20c and these two shutters 21 and 22 expose the head
and chucking openings 11h and 1llc cooperatively as shown in
FIG. 91.

20 The shutters 21 and 22 may also be opened or closed by
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and 22 in such a direction as to close the shutters 21 and 22.
Accordingly, unless a force that is strong enough to open, or keep opened,
the shutters 21 and 22 against the elastic force of the shuttZBrJusp2diys 31
and 32 is applied to the first or 5 second opening/closing portion 22t or
.93, the shutters 21 and 22 close thenselves automatically even w thout
performng the operations described above. In the disc cartridge 316 of

t hi s enbodinment, the ni n cIo portlons ar rovided for
Shut t er s S0 e) FoEPish 7P 28 methel cof pEhatEh SPIEVERE gi sc

inserting direction and on a surface that is parallel to the disc

| nser ti NenclinicCl | @rsfoCRhdl B6LY1nE EB&fTont Sl i octictC adr biigwtised | s

conpatible with only a disc cartridge 1ncluding a shutter opening/closing
portion on a side surface 15 that extends perpendicularly to the disc
cartridgdn riBEi+ i 9. dNexdtt i diheorserund sophrsing/artagioge powctiwh N3 aishutter
openi ng/ cl osing portion on a side surface that extends parallelly to the
di sc cartridge inserting_direction, isc, drive can al ways MWIte or

fead a SEGIALeOn/tr die PALERSELSH 1@@1%%.% Lhe, ArdGY AR oT
enbodi ment. 180

5 the sector gear 21lm gets engaged with the geared second
opening/closing ‘portionr 93 and. starts to rotate arcund the
rotation hole 21u, thereby opening the shutter: 21. Since the
movement of the shutter 21 is transmitted to the shutter 22 by
way of the interlocking mechanism 20c and these two shutters

10 21 and 22 expose the head and chucking openings 11lh and 1llc
cooperatively. When the head and chucking openings 11h and
lilc are completely expcsed 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 21ln of the shutter 21.

15 In closing +the shutters 21 .and 22, the first
opening/closing .portiod 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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23 June 2005 Also, in the disc cartridge 316 of this enbodi nent, the
second openi ng/cl osing portion 93, provided for the side surface parallel
to the direction in which the disc cartridge 316 is inserted23tdase 2003ear
shape. Accordingly, a shutter 5 opening/closing nmechanismto be: provi ded
for the disc drive nmay also be any of various shapes of gears that can
engage wth the second opening/closing portion 93. Thus, the disc drive
may use a relatively sinple mechanismto open or close the shutters 21 and
22 of tmndiX¥e igasuchdged3t6ction| asthe ehdhodittentshddgerisb@d abdve2.t he
sector gear 21n1is provi ded near the disc holding portion 21b. This is

because _ t he ance getmeen t he s&g%gr_g 21m at such 803|t|on and
the rot£¥f6ﬂr YZlHn PSEhg SRuEEEe i FgFQPPVEPVUQEhSPt BfB-b&Eause
the sector gear 21lmneeds to have a 15 relatively short length to open the

~shutter EébﬂlHﬂéhedHOW%%e%hut%QQSSQﬁt%thQQra%%EhQQG%h€0%19§¥§ctﬁo Ee
provided at this position. Alternatively, the sector gear 21m and the

second opening/closing portion 93 nay al so be provided at such posi tions
as showefi nthid GhuBranspOBagd N3F| 653 92 dmd Gplizd tihe stm:tfxtrgeaoﬁlm is
'Iocated at such a position that when
5 second opening/closing portion 22t or 93, the shutters 21 and
22 close themselves automatigally even without performing the
operations described above.
In the. disc cartridge 316 of this embodiment, the
opening/closing portion§ are provided for the shutteps 21 and
10 22 both on a surface that is perpendicular to the disc
inserting direction and on a surface that is parallel tb 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 incluéing a shutter
'_opening/clésing portion on a side surface th&t extends
parallelly to the disc qartridge inserting direction, the disc
fdrive can always write or read a signal op/from the disc in

205 the disc cartridge of this embodiment.
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181 23 June 2005 extended, a circular trace drawn by the sector gear 21m
wll substantially intersect with the center of the disc, while the

second openi ng/closing portion 93 is provided at such a positb9mRDJS
engage with the sector gear 21m Wen the 5 second opening/closing portion
93 is provided at such a position, the sector gear 21m shoul d be
relatively long to open the shutter 21 fully, but the distance betmeen t he

sector gear n1and th t.ation Ry, be -rel |y l.ong.
That is to sa}g/,i 2 ndd E‘&r %J‘l S fﬁ%ﬁg@?% r?£ @H%\e%rﬁb? qu'f df& um and
the application point in that case, a lighter force is needed to rotate

t he secoaacaﬁem(ﬁgémfgsﬁmda%tl?art%narwb OP§IrRfi deldos eolchergbutd £ies 21
and 22. EMBODI MENT 17 15 Hereinafter, a disc cartridge 317 according to a
. seventeenth enbodi nent- of the present invention will be described with

r ef er encéurdase GRraiiehrbugbh®7ditectinn discwhich t thelgdis) 7caftridge
enbodi nent, the sane nenber as the counterpart of the disc cartridge 316

of the sjpxteent 20 enpodi nent is |de i fied th reference
nunerak.gi% %s qnsertlgjck a4 gear s ape. gécor 1ng a shutter

5 opening/closing mechanism to be provided for the disc drive
may also be any of various shapes of gears that can engage
with the second ope'ning/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 2Im is
provided near the disc holding portion Zib. This is bécause
the distlance between the sector gear 2lm at such a position
and the rotation hole 21u of the shutter 21 is relatively
short and because the sector gear 2Im needs to have a

15 relatively short length to open the shutter 21 fully. However,
the sector gear 21m does not have to be provided at this
position. Alternatively, the- sector gear 21m and the second
opening/closing portion 93 may also be lprovided at such
positions as shown in FIGS. 92 and 93. In FIGS. 92 and 93,

20 the sector gear 21m is located at such a position that when
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182 23 June 2005 As shown in FIG 94, the disc cartridge 317 of this

enbodi nent includes a second opening/closing portion 94 on its second side
surface 10q instead of the second opening/closing portion 93 @8 Juke2{i5sc
cartridge 316 of the sixteenth enbodinent. 5 As can be seen fromFI G 95,

t he second opening/closing portion 94 is a link nenber that can slide

al ong the opening 11r on the side surface of the cartridge |ower shell 11
and is r oxi | t c hereof . Al.so, the second.
opening/gﬁggPﬁgeboét?%%%3§a?n§%§§35%%g§#o Ugﬁ%ﬁl%ﬁﬁ¥%ﬁ K 10 endther eof .
This protrusion 94a engages wth a groove 211 that is provided on the
shutter 2bbetantihklvi ActddaliingitpothieoBe’dtbrt Ber ept. aFsES. wRb1anthO7
illustrate two states of the disc cartridge 317 in which the shutters 21
and 22 thereof are 15 closed and opened, respectively. As already

descri be8®FBRAt NPYMOL/ LM nghdPerkieent B enffodipRovigled hatshsuckr s2 21 and
.22 can be opened or closed by sliding the first opening/closing portion

2 vo Do BBSALESS! W8N dICLEARSE BY ch i T SLEEGY olhE ML O R AL 22 ™Y

al so be opened or cl oS

> second opening/closing portion 93 is provided at suqh a
position, the sector gear 21m should be relatively long to
open the shutter 21 fully, but the distance between the sector
gear 21m and the rotation hole 21ua may also be relatively long.
That is to say, since there is a longer distance between the

10 fulcrum and the application. point in fthat case, a Jlighter
force is needed to rotate the second opening/closing pbrtion

93 and open or close the shutters 21 and 22.

EMBODIMENT 17

15 Hereinafter, a disc cartridge 317 according to a
seventeeﬁth embodiment of +the present invention will be
described with reference to FIGS. 94 through 97. In the disé
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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20 using the second opening/closing portion 94 in the followng 183 23
June 2005 nmanner. First, the |ocking nechani sm 20k is unlocked as shown
in FIG 96. Next, the second opening/closing portion 94 is sli2d Jufe 2405
direction indicated by the arrow 94B. As a result of this operation, a
force is applied to the second 5 opening/closing portion 94 in such a
direction as to nove the protrusion 94a of the second openi ng/cl osing
‘portion 94 in the direction indicated by the arrow 94B. Thus, the shutter
21 is rotat & arbown tive FbGat i9%n hbhe Fiscanchwpeingre Simcesft hehigovenent
of the shutter 21 is transmtted to the shutter 22 by 10 way of the
i nterl ocki.ng .nmec anisg1ﬁ0c, t hese émo shutters 21 and 22 expose the head
e hfiRS -

and chuciits i 14§ dSPFRd cORPEInd/ SAQS RIAROR 1PRe 94i RBedfifh
enbodi nent, the shutters 21 and 22 can al so be closed by sliding the
second QRN HiHOSAFRAM oG 194 teal Re dink e%%b%ﬁd"%%%ﬂih%é@o&?ﬁ 15
direction 94B, and the shutter springs 31 ang 32 also apply~an e agtic
force to the shutters 21 and 22 in the sanme direction. Just |like the disc
cartri d@Pr3orh83spkt dentdi seniseditmedye Bb6 naf tiere whethenthhemsb®onadd.ve
used is conpatible with only '

5 As can be seen from FIG. 95, the second opening/closing
portion 94 is a link member that can slide along the opening
1lr 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

10 end thereof. This protrusion 94a engages with a groove 21i
that 1is provided on the shutter 21 near the disc holding
portion 21b thereof.

FIGS. 96 and 97 illustrate two states of the disc
cartridgg 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 using the second opening/closing portion 94 in the following
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a disc cartridge including a shutter opening/closing portion 20 on a side
surface that extends perpendicularly to the disc 184 23 June 2005
cartridge inserting direction or only a disc cartridge includ2hfue 2006tter
openi ng/ 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 in the disc cartridge of this enbodi nent.
Al so, as shown in FIGS. 96 and 97, the direction 94B in which the second
openi nghelrasimg ForstontBd leclksingl narlopemm Rtk skuthabek@d andsRBawn S
antiparallel to the disc cartridge inserting direction |A Accordingly, if
a protrusion that engages with the second opening/closing portion 94 is

provi ded® ' or?%: di Jexgri J&e 138gendt ARSI BRFdHgs BT PhS Setdnd
openi ng/ cl osi ng portion 94 and opens the shutters 21 and 22 of the disc

cartridgg ;whishe thheadl-s&e £a5 td ] ' i S,goLn e
i nserte fhté'the discégFieé. 1%%%?6%?Iﬁ%2%%?%?gga§2&?ferAgp%n?%%g% osi ng
mechani sm may be provided for the disc drive.

Qf this Qperation, a force 1is applied %o 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 2lu and opened. Since the
mo#ement of the shutter 21 is transmittedrto the shutter 22 by
10 way of the interlocking mechanism 20c, these two shutters él
and 22 expose the head and chucking openings 11h and 1lic
:cooperatively. As in the sixteenth 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 Shuffer springs 31 and 32 also apply an
elastic force to the shutters 21 and 22 in the same direction.
'Jﬁst like the disc cartridge of the sixteenth embodimgnt,
no matter whether the disc drive used is compatible with only
a disc cartridge including a shutter opening/closiné portion

20 on ai'side surface that extends perpendicularly to the disc
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15 EMBODI MENT 18 Hereinafter, a disc cartridge 318 according to an 20

ei ght eent h enbodi nent of the present invention will be 185 23 June 2005
described with reference to FIGS. 98 through 101. In the di sc28duh¢20Fe
318 of this enbodinment, the same nmenber as the counterpart of the disc
cartridge 316 of the sixteenth enbodinent is identified by the sane
reference nuneral. 5 As shown in FIG 98, the disc cartridge 318 of this
enbodi ment i ncludes a second openi ng/closing portion 96 on its second side
sur f ace d@tigkreeadi rofertings eddmecopeni ngtcl osilyg apordtison @rafridige di sc
cartridge 316 of the sixteenth enbodinment. 10 As can be seen fromFI G 99,

t he second I cI05|n port 6 is a belt nenber that is connected
to the df dﬁ%ﬂ %h n@? ?ﬂ§1§ﬂuPPEF1?3 O%his SgEPt SHERBEL has a

protrusion 96a at one end thereof And the protrusion 96a can slide along
the openimig | lexi@hddne pakde188i] acko Ofthd1e dit & Addridetde M nsthelhgl 1

Al ternatively, the second

direction, the disc drive can always write or read a signal

5 ‘on/from the disc in 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

ithe shutters 21 and 22 ié antiparallel to the disc cartridge
inserting direction 1A. Accordingly, if a protrusion that
" - engages with the second‘opening/closing portion 94 ié provided
; for a disc drive, that protrusion engages with the second
;opening/closing portion 94 and opens the shutters 21 and 22 of
f the disc cartridge while the disc cartridge of this embodiment
; is going to be inserted into the disc drive. Thus, .a

3 simplified shutter opening/closing mechanism may be provided

for the disc drive.
15

EMBODIMENT 18
Hereinafter, a disc cartridge 318 according to an

- 20 eighteenth embodiment of the present invention will ©be
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openi ng/ cl osing portion 96 may forman 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, respestiuuel§os As
al ready described for the 186 23 June 2005 sixteenth and seventeenth
enbodi nents, 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 al so be_opened or cl osed bx 5 using the

second opEiHgiREbsFaGPpdatedsngs it t hECP ol PEwi HRFoH#HhntPL- Fi ri7,

| ocki ng nmechani sm 20k is unl ocked as shown in FIG 100. Next, the

~ protrusi qf . ' l49Si p i 6.l I d Gl he
i rect | o ar ad sy SR o P s fang DThE! SAmd mERREL S5t RRES
force is 10 applied to the shutter 21 in such a direction as to rotate the
shutter Zdouwntdidmamriot atf orthieol @igdu eardtpidde t IBl@ndHOf thiee siktibleath?l to
the direction indicated by the arrow 96C. Since the novenent of the

shutter 21 is transmtted to the shutter 22 by way of the interl ocking
mechani srﬁwmﬁﬁ’&sést weentified by the same referénce 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 1l0gq instead of the second opening/closing
portioﬁ 93 of the disd 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 2la of the shutter 21. This belt member has a
protrusion 96a at one end thereof. And the protrusion 96a can
slide along the opening 11lr on the side surface of the

715 cartridge l@wer ‘shell 11. Alternatively, the second
opening/closing portion 96 may form an integrai 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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15 shutters 21 and 22 expose the head and chucking openings Ilh and tic
_cooperatively. To close the shutters 21 and 22, the opposite operation is
performed. Just |like the disc cartridge of the sixteenth enbodlddmic 2005
descri bed above, no matter whether the disc drive used is 20 conpatible
with only a disc, cartridge including a shutter 187 23 June 2005
openi ng/ cl osing portion on a side surface that extends perpendicularly to
the disc cartridge i'nserting direction or only a disc cartridge including

a shutte / si_n rtl a,.Si de surface .t ext.ends :
paral | el Q?SQ#EQ %Fgc 985? Bgeeﬁgggﬁ N d|r§§i|3hqgfﬁ§3d$£ aa? & can
al ways: WWIte read a si on/fromthe dISC cartridge of t

enbodi nefif? bFfCFﬁ%“%%dHﬁdggﬁ%%?nﬁﬁcﬁ&%qﬁ?%xﬁqqoﬁléﬁthPﬁﬁlﬁﬁ Fﬁ?é@Pa
part of the shutter 21, the nunber of nenbers that nake up the disc
cartri dgBOERROBe2E Bt dehe /bl revleben tindheatad haniacrom@anbst of the
di sc cartridge can be reduced or the manufacturing process thereof can. be
sinplified. In the sixteenth through ei ghteenth enbodi nents descri bed
above, the sdbendhopgerirsg/2dl asidg2ponbhyonliss eowmRED oL helosed by

5 using the second opening/closing portion 96 in the following
manner. Firét, the locking mechanism 20k is unlocked as shown
in FIG. 100. Next, the protrusion 96a of the second
opening/glosing'portion 96 is slid in the direction indicated

by the arrow 96B. As a result of this operation, a force is

.10 applied tolthe shutter 21 in such a direction as to rotate the

shutter 21 on the rotation hole 21u 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 11h

‘and 1lc cooperatively. To close the shutfers 21 and 22, the
opposite operation is perfofmed.

Just like the disc cartridge of the sixteenth embbdiment

described above, no‘ matter whether the disc drive used is

20 compatible with only a disc' cartridge including a shutter
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| eft-hand side with respect to the disc cartridge inserting 15 direction.
However, the location of the second opening/closing portionis not limted
to the left-hand side descri bed above. Alternatively, the sec®hfune 2005
openi ng/ cl osi ng portion may be provided on the right-hand side IO with
respect to the disc inserting direction as shown in FIG_ 88. As another 20
alternative, the second opening/closing portion may al so be 188 23 June '
2005 provided on the back surface 10t of the disc cartridge as shown in
FI G 88.openinmiclomdieg t perbebh- shaped sedd@ed sappdziceg/ dhasi ngxpendson 96
of this eighteenth enbodinent is preferably used because the disc :
cartrid ve the second 5 opening/closing portion on its back surface

e can ha | ] .
mﬁthoutq%?ﬁﬁﬁﬂqﬁfu%qFéydéfhﬂﬁgas%lﬂ%cﬁ?rENBéﬁFNEN?efglFErQFﬁéFFé?? ardi sc

cartridge 319 according to a 10 nineteenth enbodi ment of the present

i nventi ofy, ¥ | |, bg; cdesehihed ui tbnéf&&ir?gfc% LOnELGS, 3033%51 'ﬂ%ﬁé%sulan the

disc cartridge 319 of this enbodi nent, 1he sane nenbe S couﬁterpart
of the disc cartridge 313 of the thirteenth
portion on a side surface that extends parallelly to the disc

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-df the shutfer 21¢ the number of.memﬁers that

make up the disc cartridge can be reduced. As a result, the

iD 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 cartridge inserting
'155 direction. 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 alse be
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enbodiment is identified by the sane reference nuneral. 15 The disc
cartridge 319 of this enbodinent is characterized by providing rotation
st opper nenbers 97 for the disc holding portions 21b, 22a and22Zime2(d)5
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. 189 23 June 2005 WMore specifically, the disc holding"
portions 21b, 22a and 22b i nclude hol es 21q, 22r and 22q, in which the

r ot at i orPTrastigisser omertber bk aserfateddot. o8 shewdiswe H&td0Het he
rotation stopper nenber 97 partially protrudes fromthe slope 5 21b', (22a
or 22b') _.of the di holging portion 21b, (22a,or . 22b) and contacts with
the out " WdyetBs I'tslrﬁ% di®®c lodwniPat (Hes s&Peocbe Lt Pl EreoBilsc
hol di ng portions 2l1a, 21b, 22a and 22b. The rotation stopper nenbers 97

are prefgrabing/qmdenpf parfBbEr iR bLhathas spyReebashi ebypdandnd | asge 10
coefficient of friction. For exanple, rotation Stopper nenbers 97 nade of
rubber are preferably used. It should be noted that at |east one of the

di sc holmqf@rably used because_ the disc cartridge can have the second

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 toVFIGS. 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 ptoviding rotation stopper members 97 for
the disc holding portions 21b, 22a and 22b and concave
po;:tidns 89 fér 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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portions 2la, 21b, 22a and 22b should be provided with the rotation

st opper nenber 97 to stop the rotation effectively. 15 However, to prevent
the unintentional rotation of the disc 100 w th nore certai nt33 Jurnee00br ee
rotation stopper nenbers 97 are preferably provided as shown in FIG 102.
In this structure, while the disc 100 is held by the disc holding portions
21la, 21b, 22a and 22b, the rotation 20 stopper. nenbers 97 that are in
tight contact with the disc 100 190 23 June 2005 do not allow the
operator to rbieg espheidicailP) dbecadisy. hoAding dipogitionevelib f RBe
operator tries to rotate the disc 100 intentionally mhile pressing the

di sc 100 S 1 apg 22, t disc 1 not raqtate.

Thus, even ajfﬂ*s qrﬁ‘zlf(f?/é??/f i fqduggrhﬁgdagﬁgre&nt %tlﬁg TSR it i ¢
provi ded for the shutters 21 and 22, the disc will not get scratched by
the opergtfiinet Q&KL pUGHe aémaaaae&escasb%%v&b%e Fid. aﬂ@at' e by

provi di ng the rotation stopper nenbers 97, 10 is al'so possible
prevent the disc 100 from noving inconstantly |n5|de t he disc holdlng
porti onscotation 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 21a, 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 ﬁrovided with the
rrotation'stopper member 97 to stop'the rotation effectively.

15 However, to prevent the'uninténtional rotation of the disc 100
with more certainty, the threé rotation sfopper members 97 are
-preferaﬁly 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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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 28daar2005g
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 fornmed inside the concave 20 portions 89 that surround_the

outer pefiopiety allsevidie eppratien b3 yohateotbe AdFcol PR ee#fdl¥oncave

portions 89 are provided are not |limted to those illustrated in FIG 102
as | ong . WO fapri.c c : : u re. 22
j ust as%%ﬁ%gﬁéggggﬂug?%%sgpagﬁ%a elgﬁ%?ggﬁégg9%8t%g%ﬁgﬁm%%gna%g%agggc i's

ultrasonic welded to the shutters 21 and 22. The nonwoven fabric m ght be

parti al | yn¢enedonalifhewhebe or@idr@ltheofdilshe 19bubyaias2l thadsRatr veght
partially protrude fromthe nonwoven fabric during the ultrasonic welding

process. Even so, when these concave Eortions 89 are provided, those cured

10 or prddr writthg2ger tishsddse e védlbpatherebatave pdhesoneven if

5 relatively stiff dust has adhered to the nonwoven fabric
provided forlthe shuttefs 21 and 22, the disc will not get
scraﬁched by the operatof's operation such as that described
above.

In addition, by prqviding the rotation stopper.mewbers‘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 fo ultrasonic weld a

nonwoven fabric to those portions of the shutters 21 and 22

15 that will contact with thé signal recording side of the disc

10. In FIG. 102, thé 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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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 fornmed on the shutters in any of the first through2girahs =25t h
enbodi nents descri bed above. 15 In the first through nineteenth enbodi ments
descri bed above, a nonwoven fabric is ultrasonic welded or adhered to the
shutters. However, if the disc has sone anti-scratching structure (e.qg.

if the signal recording side of the disc is covered with a _stiff hard

coat i ng) FePhenst WEeEen NCPRGRAYE POTr§sessnd® xR PEoBddat: &edPheret o,
but the shutters may 192 23 June 2005 contact with the disc directly.

Al so, no ntire ac, ng hut t I an c%g;act
W th theﬁg&g%eﬁ 1#%08? %%g m(ﬁgté & g#sgﬁ utaf%e %ﬁut?ggé may have such
a structure that at |east a portion of the shutters contacts 5 with the

si gnal r aeawdveg savei®fcdbhendi Sdheddmito St Saytterot21 hend@n22 r fustir f ace
but just a portion of the surface of the shutters may be in plane contact
with the disc. In that case, sone anti-scratching structure (e.g., a

"~ nonwovenagabintgndegay bitpr sheged eeRCaH yPPRELORSr t8Dn BliengnerweTehe
cont act

5 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 ultrasonie welding process. Even
so, when these concave“portions 89 are provided, th?se cured
10 or protruding portions are received by the concave portions 89
and do not contact with the disc. Thus, the disc does not aget
SGratched. When a nonwoven fabric is provided, these concave
portions 89 are also preferably formed on the shutters in any

of the first throﬁgh eighteenth embodiments described above.
15 In the first through nipeteenth 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
'¢overed 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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10 with the disc. In the first through nineteenth enbodi nents descri bed
above, the disc 100 to be stored in the disc cartridge has just one signal
recordi ng side. However, a single-sided disc I|ike this is use2s gk 2005
illustrative purposes only. This i's 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 havingétmo si gnal _recordi ng sides, nay

. be
appr opr i §EBtECEt ¥ikh thet Adsai ddregktYi dgRlsP- ARt pFRe AR TEBR| AUERRFBN and
may be | oaded into a disc drive to wite or read 193 23 June 2005 a

signal ther t (o] , I .riipat
doubl e- s?’%e?’qgﬁ( s%&%ﬁ&g%%% a% hﬂdeg;g‘g P%élt?%ecgﬁ‘segéégcgrl It;t?ll d%heéM(;igi??lgl

present ‘invention, dust may be deposited on the exposed one of the two
si gnal reeepdiinggskdas. obf Aheordisagl Yputl rtHehathwaess @y hmechasnishn & or
preventing the unwanted dust deposition should preferably be provided.
Al'so, in the first through nineteenth enbodi mrents described above, the
si ze of ﬁﬁgugﬁggelg@aﬁseﬁbtlﬁaggiéh|ggq§;on of the shutters contacts

5 with the signal recording side of the disc. That is to séy,
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 on;y that portion being 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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specified. However, the present invention may be inplenented 10 as a disc
cartridge for accommpdating a disc having a size of 12 cmor any of

vari ous other sizes. Furthernore, in the first through ni net ee®3une 2005
enbodi ments described above, the disc cartridge is illustrated as Navin 9
an outer dinmension that is slightly greater than the size of 15 the disc.
However, the size relationship. between the disc and the disc cartridge is
not limted to the illustrated one. For exa even when the disc

cartri dge? I die&eonditherefuams hat ti shewt ebeerﬂﬂ}“@rﬁi't Qovieyied g thatem
disc therein, the disc storage portion and the disc holding portions of

the 20 di rtr e I r; Si d r S f d4iRe 194
23 June 2 S%cﬁggﬁﬁgﬁﬁéééa d%%%sfgfeggﬁn%f ai |§%hg§§cﬁ9§ Eﬂgc c%rtrldge
may be used as an adapter for getting wite and read operations perforned
on an 8 aramlisicidey of dilsc phtésent ofnvavitidmng dist esaly nhe adepgbakeanbhr om a
12 cmdisc. 5 The various features as described for the first through

ni net eent h enbodi nent's may be conbi ned appropriately. For
the exposed one of the 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, tbe present invention may be implemente@

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 tﬁe illustrated omne.
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
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exanple, the rotation stopper nenbers as described for the  nineteenth
enbodi nent may be provided for the disc cartridge of the sixteenth

enbodi nent. Al so, the recesses for use to 10 coll ect dust ther 23 fhu®2005
described for the fifteenth enbodinent mnay be provided for the disc
cartridge of the sixteenth enbodinent. As can be seen, the first through
ni neteenth enbodi nents nay be conbi ned in nunerous other ways and not al
of those possible conbinations of enbodi nents have been_ 15 descri bed
herein. FWevermanrey A% e SIS B fHF 4hRe SuF |3 HLFH FHEHAI 0
carry out those various possible conbinations of enbodi nents by reference
to the ripfi he_pre pl Lcati Thus, 1i.1S JJ4e t hat
all of qﬁ%gséﬂ%aﬁggﬁg S%SSFEIegéghgggat#gﬁs Q%EE§#§Lﬁﬁééﬁésf%§§ %Qhﬁthin
the scope of the present invention. 195 ---- ----- ---- 23 June 2005

| NDUSTRI dperifld£A\Bpbr-EFyriidd dbscakast rémigaiet the aresey anvest ifer can be
used particularly effectively to store a disc having only one recording

side. The cartridge body thereof has such a
writing or reading a signal on/from a 12 com disc.

5 The various features as described for thé first through

nineteenth embodiments may be combined appropriately. For

example, the rotation stopper members as described foxr 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 sixfeenth
embodiment.. As can be seen, the first through nineteenth
- embodiments may be combined in numerous other ways and not alil

of those possible combinations of embodiments have been

15 described herein. However, it is quite possible for those
skilled in the art teo carfy 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 £all

.20 within the scope of the present invention.
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5 structure as to cover only the signal recording side of the disc and
expose the other side thereof. Thus, the cartridge can have a reduced

t hi ckness. ‘Al so, the shutters thereof are forned in such a shapdus2(03
cover just one side of the disc cartridge. Accordingly, the shutters can
~have a sinplified 10 structure and can be forned at a |lower cost. In
addition, the disc holding portions or disk holding nenbers thereof hold a

di sc thereon by pressing the disc %gainst the shutters or the cartridge
body. Th&§HﬂEﬁégﬂﬂgb;ﬁﬂgEEﬁﬂﬂiﬁﬁig_inconstantly i nsi de the cartridge body
and no dust will be deposited on the 15 signal recording side of the disc.

Furthernore, sji 1 %¥Qgg i t | i | L ngkd e disc
wi ndow, the fgﬁ%gggff% ge ?g% g sg %;g?égiﬁixfﬁﬁ%?%%$y$%ﬂ%?ﬁ%hgs%gesent

i nvention provides a thinner and highly dustproof disc cartridge of a good
desi gn t pairticul2@lgppéftabt evdy ase shovarioudikypesavingi anlgri vas. 196

23 June 2005 CLAIMS 1. A disc cartridge conprising a cartridge body, a

shutter, and a disc holding portion for holding or releasing
recording side. he cartridge body thereof has such a

5 structure as to cover only the signal recording side of thé
disc and expose the other side thefeqf. Thus, the cartridge
can have a reduced thickness. Also, the shutters thereof are
formed in such a shape aé 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 dusfproof disc cartridge of a good design that is

20 applicable for use in various types of disc drives.
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the disc onto/fromthe cartridge body, characterized in that: 5 the
cartridge body includes a disc storage portion, a chucking opening and a
head openi ng, wherein the disc storage portion has a di sc w nifoluna2@0s
bottom and stores a disc, having first and second sides, thereirn so that
the disc is rotatable in the disc storage portion and that the first side
10 of the disc is exposed through the disc wi ndow, the chucking opening is
formed on the bottom of the disc storage portion so as to get the disc
chucked externally; and the head Cp&IM# is also formed on the bottom of
the disc storage portion so as to allow a head, which reads and/or wites
a 15 signal fromg ony.t i.de he. disc, tQ.4G66 t second side
of the disc,ifhglsﬁﬁﬁ¥§r%§§9£ﬁp grtggﬁF%?géﬁ ﬁ%va e w??% rggggét ?o, t he
cartridge body so as to expose or cover at |east the head opening, and 20
t he di sehhbtel ngapdréi dashohgdding #osEipy prasdingliay AD7roBedeHed 2005

| east the outer periphery and its surroundi ng portion of the

the disc onto/from the cartridge body, characterized in that:

5. the cartridge body includes a disc storage portion, a
chucking opening and a head opening, wherein the disc storage
portion has a disc window and a bottom and 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

10 .of the disc is exposed -through 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 formed on the bottom of the disc storage
portion so as to allow a head, which reads and/or writes a
15 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 at least the head
opening, and
20

the disc holding portion holds the disc by pressing at
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second side of the disc toward the bottom of the disc storage portion. 5
2. The disc cartridge of claiml, wherein the disc cartridge conprises a
plurality of disc holding portions, including the disc holdi i} Juae 2005,
each of the disc holding portions being disposed so that a portion thereof
is located on the outer periphery of the disc. 10 3. The disc cartridge of
claim?2, wherein at least two of the disc holding portions have the sane
shape. 4. The disc cartridge of claim2, wherein the disc 15 holding
portionideast itheerhdekegparigbeher anol pars oswrzrundiper apdooriaf &bl thag or
rel easing the disc. 5. The disc cartridge of claim1l1l, wherein the disc

hol di ngpagthonshs B8R ehLi SQLIRL.LEAS: ABIBCOLoANOR! RALI 6,520 pBLerLal, the

ring berng deformble so as ave an I nsi areter th I's greater

t han t he dlaneter of the disc. 198 23 June 2005 6. The disc cartridge of
cl ai m 1powhéeRin the disc holding portion has a slope that contacts with
the disc, and

5 2. The disc cartridge of 'élainl 1, wherein the disc
cartridge comprises a plurality of disc helding portions,
including the disc holding portion, each of the disc holding
portions being disposed so that a portion thereof is located
on the outer periphery of the disc.

10

3. The disc cartridge of claim 2, wherein at least two

of the disc holding portions have the same shape.

4. The disc cartridge of claim 2, wherein the disc
15 holding portions are interlocked together to perform an

‘operation of holding or releasing the disc.

5. The disc cartridge of c¢laim 1, wherein the disc
holding portion is an ellipsoidal ring made of an elastic
20 material, the ring being deformable so as to have an inside

diameter that is greater than the diameter of the disc.
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wherein by disposing the disc holding portion on the cartridge 5 body so

that the slope of the disc holding portion overhangs the outer periphery of
the disc, the slope is brought into contact with a side surfa2®hae208dge of
the disc, thereby gripping the disc thereon, pressing the disc toward the
bottom of the disc storage portion and holding the disc thereon. 10 7. The
disc cartridge of claim1, 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 the disc
15 cartridge is |loaded into the disk drive. 8 The disc cartridge of claim

L wherein the gl Sqn Calill dge, Pady EOMR I oRS:R FONGAE QM LEpD Lbal

engages with a “tonvex porti on prov fof a di Sk I've and I'sS used
to 20 prevent the disc cartridge frombeing inserted erroneously. 199 23
June 20b5ldéngThertisn tast | dgersf Wiati nedntagier ei¥th heheli desear érfidge
body conprises a concave portion that engages with a convex portion
provideg foria gl sk iyehal (& dirREding portion on the cartridge
5 body so that the slope of the disc holding portion 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 toward the bottom
of the disc storage portion and holding the disc thereon.
10
7. The disc cartridge of claim 1, 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 the disc

15 cartridge is loaded into the disk drive.

8. The disc cartridge of c¢laim 1,  wherein the disc
cartridge body comprises a concave portion that engages with a
convex portion provided for a disk drive and that is used to

20 prevent the disc cartridge from being inserted erroneously.
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cartridge is inserted into the disk drive. 5 10. The disc cartridge of
claim1, wherein while the disc cartridge is being |oaded into, and fixed
at the insert position inside, the disk drive, the disc hol di B8 Jma2G0sn
rel eases the disc that the disc holding portion has held 10 thereon. 11.
The disc cartridge of claim7, wherein as the positioning pins of the disk
drive engage with the positioning holes of the disc cartridge, the disc
hol di ng portion releases 15 the disc that the disc holding portion has

hel d t her eon?- 1Xherhdigicscceatriddge @f ollaiim 81, whdretiaims thike dbswex
portion that is provided for the disk drive to prevent the disc cartridge
from beLage + NG&E LSS PTE MRS LRGP 200t Eﬁaeoeﬁgxseg%itﬁna
provided for the disc cartridge, the disc™ holding portion rel eases the
disc that the disc holding 200 23 June 2005 portion has held thereon. 13.
The di sSEOREREr iRRJE- 16N cPECHIIEIhERPEI N2 astiFle cBHvex wPSHt | BRSpr&¥$ded for
the disk drive engages with the concave

cartridge is inserted into the disk drive.

10. The disc cartridge of claim 1, wherein while the

disc cartridge is being loaded into, and fixed at the insert

position inside, the disk drive, the disc holding portion

releases the disc that the disc holding portion has held

10 thereon.

11. The disc cartridge of claim 7, wherein as the
positioning pins of the disk drive engage with the positioning
holes of the disc cartridge, the disc holding portion releases

I5 the disc that the disc holding portion has held thereon.

12. The disc cartridge of claim 8, wherein as the convex

‘portion that is provided for the disk drive to prevent the

disc cartridge from being inserted erroneously engages with

20 the concave portion provided for the disc cartridge, the disc

holding portion releases the disc that the disc holding
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5 portion of the disc cartridge, the disc holding portion rel eases the disc
that the disc holding portion has held thereon. 14. The disc cartridge of
claim7, wherein the disc 10 cartridge conprises a pair of diZclinel80hg
portions each holding the disc thereon at two points, each of the pair of
di sc hol ding portions engaging with one of the pair of positioning pins
provided for the disk drive, thereby perform ng the operation of holding
or releasing the disc at 15 the two points of the disc holding portion
subst anpbatiyn Basmhébdhetstaon.15. The disc cartridge of claim 10, wherein
the shutter conprises a portion that engages with the disc hol ding portion
20 so that the disc having been held is released as the shutter is going
to be closed or opened. 201 23 June 2005 16. The disc cartridge of claim
1, wherein the disc holding portion conprises a deformable elastic portion
that has be&R.nBhdediso asrtoifigenpéancilatirgPal wpareiof ashghe5cearexi dge
body, the disc being either held or released by

portion provided for the disk drive engages with the concave

5 portion of the disc cartridge, the disc holding portion
releases the disc that the disc holding portion has held

thereon.

14. The disc cartridge of c¢laim 7, wherein the disc

10 cartridge comprises a "pair of disc holding portiens each
holding the disc thereon at two points, each of the pair of
‘disc holding portions engaging 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 portion substantially

simultaneously.

15. The disc cartridge of claim 10, wherein the shutter
comprises a portion that engages with the disc holding portion
20 so that the disc having been held is released as the shutter

is going to be closed or opened.

201




deformng the elastic portion. 17. The disc cartridge of claiml1, further
conprising a |ocking nechanismfor fixing and supporting the operation of
10 disc. holding portion onto the cartridge body while the dis23 Jimel20Ag
portion is holding the disc thereon. 18. The disc cartridge of claim4,
wherein one of the disc holding portions conprises a |ocking nechanismfor
fixing 15 and supporting the operations of the disc holding portions onto
the cartridge body while the disc holding portions are holding the disc
thereon. 19. The disc cartridge of claim1l , wherein the disc 20 holding
portion conprises a stopper portion for preventing the disc from dropping

down fromthe st e ti f; e disc 2 23 J 5 r 56 Ldge when
t he disc hoIgﬁﬁgq%%%t?g%&rgﬁgggégb%héQ%isé?%g%? ?he %g%q%aﬁ¥%?dggbgf clai m
1, wherein the head opening reaches a side surface of the cartridge body.
5 21. Theldisg RpitidyecorrElises &, dffera@ablenepgicic cﬁ@ﬁ%‘é@etéégpri ses

a protective layer for preventing the disc

has been molded so as to form an integral part of the
5 cartridge body, the disc being either held or released by

deforming the elastic portion.

17. The disc cartridge of claim 1, further comprising a
locking mechanism for fixing and supporting the operation of
10 disc. holding portion onto the cartridge body while the disc

holding portion is holding the disc thereon.

18. The disc cartridge of claim 4, wherein one of the

disc holding portions comprises a locking mechanism for fixing

15 and supporting the operations of the disc holding portions
onto the cartridge body while the disc holding portions are

holding the disc thereon.

19. The disc cartridge of claim 1 , wherein the disc
20 holding portion comprises a stopper portion for preventing the

. disc from dropping down from the storage portion of the disc
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fromgetting scratched on the bottomof the disc storage portion that
contacts with the second side of the disc. 10 22. The disc cartridge of
claim 21 wherein the protective layer is selected fromthe grZujune 2005
consisting of an anti-scratching nonwoven fabric, a dustproof nonwoven
fabric, an anti-scratching coating |layer and a dustproof coating 15

| ayer. 23. The disc cartridge of claiml, further conprising a brush or a
dust wi ping nenber on one side of the shutter that noves across the head
openi ngcahenitige shen ttere idlsapénddiiag p2@tébosedle88s 2Ghduhies@2005 24. The
disc cartridge of claim?21 , wherein the dirt of the disc is renoved by
rotating the disc while the disc is in contact with the protective |ayer
that is provided on the bottomof the disc storage portion. 5 25. The disc
cartridge of claim1, further conprising a disc holding/interlocking
menber, whi cB0i s Toeordidsd nsddferidhge of claim 1 , wherein the head

opening reaches a side surface of the cartridge body.

21l. The disc cartridge of claim 1, 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 disc.

10

22. The disc cartridge of c¢laim 21 , 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

15 layer.

23. The disc cartridge of claim 1, 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

20 closed.
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di sc storage portion to synchroni ze opening or closing of the shutter with
the holding or releasing operation by the disc 10 holding portion. 26. The
disc cartridge of claim1, wherein the shutter is substanti alRYJuse 2006an
shape and is held so as to rotate and slide around the chucki ng openi ng,
and wherein opening or 15 closing of the shutter is synchronized with the
hol ding or releasing operation by the disc holding portion. 20 204 23 June
2005 5 27. The disc cartridge of claim25, wherein the disc 10

hol di ng/ i nt e2# ocRhagdieabeartsidabsovantialinyZin, awhaneshapbhe d28t Jhe di sc
cartridge of claim1l1, wherein the disc storage portion includes: a first

i nner s a 0. be o] i SC r i on; ..and. a: second
i nner sgﬁ a@gS&légtﬁ%@gY%gg%%s?%ﬁ%Fgﬁffgyﬁ %£%€I|n§r$8%.ésﬁ%%g g%dlﬁhat
surrounds the outer periphery of the disc when the disc is stored in the
di sc stepagechomiitdn. tIx®. pTheegtivecamvardgehat disai Rravigeedr @ the
shutter

bottom of the disc storage portion.

25. The disc cartridge of c¢laim 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 disc

10 holding portion.

26. The disc cartridge of claim 1, wherein the sﬁutter
is substantially in a fan shape and is held so as to rotate
and slide around the chucking opening, and wherein opening or

.15 closing of the shutter is synchronized with the holding or

releasing operation by the disc holding portion.

20
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20 is provided outside of the disc cartridge. 205 23 June 2005 30. The
disc cartridge of claim26, wherein the shutter is provided on the bottom
of the disc storage portion. 31. The disc cartridge of claim 123 Jude®065sn
the shutter 5 exposes or covers the chucking opening. 32. The disc
cartridge of claim1l, wherein the nunber of the shutters is one. 10 33. A
disc cartridge of claim1,: 15 wherein the disc holding portion is provided
at a portion of the shutter and fixes the disc onto the shutter or the
cartridge body synchronously with a novenment of the shutter, when the
shutter covers the chucking opening and the head opening. 20 206 23 June
2005 34. The disc cartridge of claim 33, wherein the disc 5 cartridge
conprises nultiple disc holding portions, which

27. The disc cartridge of claim 25, wherein the disc

10 holding/interlocking member is substantially in a fan shape.

28. 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

15 that is substantially din a cylindrical shape and that
surrounds the outer periphery of the disc when the disc is

stored in the disc storage portion.

29. The disc cartridge of claim 1, wherein the shutter

20 is provided outside of the disc cartridge.
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i nclude the disc holding portion and which are di sposed on the shutter so
as to hold the outer periphery and its surrounding portion of the disc. 10
35. The disc cartridge of claim 33, wherein the disc is brougBs Junt2005| ane
contact with the shutter by the disc holding portion. 36. The disc
cartridge of clainms 33, wherein the disc 15 holding portion has a
downwardly tapered slope, grips the disc thereon by bringing the sl ope
into contact with a side surface or an edge of the disc, and holds the

di sc with resSgectlheo dilver wmrtridiie dodylae 3%, Therdisctbar shudgerof
claim 33, further conprising a |ocking nmechanismfor fixing and supporting
the Shuﬁ%ebroggéea3oﬂu9ﬁe%ggﬁkoﬂngﬁiﬂﬂ%e '%%t%%QQQgQOng@@bﬁ?_the shutter
covers the chucking opening and the head opening. 38. The disc cartridge
of claim 33, wherein the disc 5 storage portion includes: a first inner
surface to be the bottomof the disc storage portion; and a second inner
surface that is substantially in a cylindrical shape and that

31. The disc cartridge of claim 1 , wherein the shutter

5 exposes or covers the chucking opening.

32. The disc cartridge of c¢laim 1, wherein the number of

the shutters is one.

10
33. A disc cartridge of claim 1,:

15 wherein the disc holding portion is provided at a
portion of the shutter and fixes the disc onto the shutter or
the cartridge body synchronously with a movement of the

- shutter, when the shutter covers the chucking opening and the
head opening.

20

206



surrounds the outer periphery of the disc when the disc is stored in the
di sc storage portion, and wherein the second 10 inner surface is partially
notched so as not to interfere with the operation of the shut22dune3®05The
disc cartridge of claim33, wherein the cartridge body includes a shutter
storage portion that stores 15 a portion of the shutter therein while the
shutter exposes the chucking opening and the head opening. 40. The disc
cartridge of claiml1, further conprising mnultiple stopper portions that
protrude toward the disc window 20 to prevent the disc from droppi ng down
t hrough the disc w ndow. 208 23 June 2005 41. The disc cartridge of claim
40, wherein the stopper portions nove in a thickness direction of the disc
cartridge as the shutter is going to be opened or closed. 5 42. The disc
cartridge of claim1, wherein the disc cartridge conprises a plurality of
shutters, including the shutter, the plurality of shutters cooperating

W th each ot her

34. The disc cartridge of claim 33, wherein the disc

5 cartridge comprises multiple disc holding portions, which
-include.the disc holding portion and which are disposed on the
shutter so as to hold the outer periphery and its surrcunding

portion of the disc.

10 35. The disc cartridge of claim 33, wherein the disc is
brought into plane contact with the shutter by the disc

holding pertiocn.

36. The disc cartridge of <claims 33, wherein the disc

.15 holding portion has a downwardly tapered 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.

20 37. The disc cartridge of claim 33, further comprising

a locking mechanism for fixing and supporting the shutter
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to expose or cover the chucking opening and the head opening. 10 43. The
disc cartridge of claim42, wherein one of the shutters is provided with a
| ocki ng mechanismthat fixes the shutters onto the cartridge 2biinedobe
the shutters are covering the chucking opening and the head opening. 15
44. The disc cartridge of claim42, wherein the shutters cover the
chucki ng opening and the head opening by partially overlapping with each
other in a thickness direction of the shutters. 20 209 23 June 2005 45.
The di sontar thedgerotidbai hpd2, whhéeeichet sbushart epyeBsr ohat eshuoakidti pl e
rotation shafts that are provided on the disc cartridge body. 46. The disc

cartrid | ai | . rotation shafts are provided in
IFefLnd AT 1R St

respecti cartridge body other than the disc
storage portion. 47. The disc cartridge of claim46, wherein the head

38. The disc cartridge of claim 33, wherein the disq

5 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 the disc when the disc is
stored in the disc storage portion, and wherein the second

10 inner surface is partially notched so as not to interfere with

the operation ¢f the shutter.

39. The disc cartridge of claim 33, wherein the
cartridge body includes a shutter storage portion that stores
15 a portion of the shutter therein while the shutter exposes the

chucking opening and the head opening.

40. The disc cartridge of claim 1, further comprising
multiple stopper portions that protrude toward the disc window
20 to prevent the disc from dropping down through the disc

window.
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openi ng reaches a side surface of the cartridge body, and wherein the
rotation shafts are provided near another side 15 surface thereof that is
opposed to the forner side surface. 48. The disc cartridge of 28Tana2003,
wherein the shutters include interlocking portions that open or-close the
shutters while being interlocked with each other. 20 49. The disc
cartridge of claim48, wherein the 210 23 June 2005 interlocking portions
are cam shaped or gear-shaped portions that are provided for the
respective shutters. 50. The disc cartridge of claim48, wherein the 5
interlocking portions are belts or Iinks 51. The disc cartridge of claim

ol further Eﬁ?”p&hé' aqsca%a%]t%td ened or tnlhosed M&%Pélﬁ %ﬁecgtb éPCh ¥

manner as to keep the shutters 2 dIS cartridge
of claim51, mhereln the elastic nenber is provided in a portion of the
di sc caP@FFH@@Sb@@Ve énher tHarknewe dligedionagyd pore i dhsc cartridge

as the shutter is going to be opened or closed.

42. The disc cartridge of claim 1, wherein the disc
cartridge comprises a plurality of shutters, including the
shutter, the plurality of shutters cooperating with each other
to expose or cover the chucking opening and the head opening.

10
43, The disc cartridge of claim 42, wherein one of the
shutters 1s provided with a locking mechanism that fixeé the
shutters onto the cartridge body while the shutters are
covering the chucking opening and the head opening.
15
44. The disc cartridge of claim 42, wherein the shutters
cover the chucking opening and the head opening by partially
overlapping with each other in a thickness direction of the

shutters.

20
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15 53. The disc cartridge of claim51, wherein the elastic- nenber has been
nol ded so- as to forman integral part of the shutter. 54. The disc
cartridge of claim40, wherein the stopper 20 nenbers are rer23\Jaht 20@nd
have been nolded so as to form integral parts of the cartridge body. 211
23 June 2005 55. The disc cartridge of claim40, wherein the stopper
menbers are provided so as to be renovable fromthe cartridge body. 5 56.
The disc cartridge of claim 35, wherein the disc cartridge includes a
protective |ayer for preventing the disc fromagetting scratched on a
portion of the shutter that contacts with the second side of the disc. 10
57. The disc cartridge of claimb56, wherein the protective |layer is
selected fromthe group consisting of an anti-scratching nonwoven fabric,
a dust proof nonwoven fabric, an anti-scratching coating |ayer and a

dust proof coating

45. The disc cartridge of claim 42, wherein the shutters i
5 rotate on multiple rotation shafts that are provided on the

disc cartridge body.

46. The disc cartridge of claim 45, wherein the rotation
shafts are provided in respective portions of the disc

10 cartridge body other than the disc storage portion.

47. The disc cartridge of claim 46, wherein the head
opening reaches a side surface of the cartridge body, and
wherein the rotation shafts are provided near another side

15 surface thereof that is opposed to the former side surface.

48. The disc cartridge of claim 42, wherein the shutters
include interlocking porticns that open or close the shutters
while being interlocked with each other.

20

49. The disc <cartridge of claim 48, wherein the
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15 layer. 58. The disc cartridge of claim56, wherein the dirt -of the disc
is renoved by rotating the disc while the disc is in plane contact with
the shutter. 20 59. The disc cartridge of claimb56, wherein tHS June20Q¥

the disc is renmoved by the opening or closing operation that 212 23 June
2005 is perfornmed by the shutter to expose or cover the chucking opening
and the head opening. 5 60. The disc cartridge of claim 37, wherein the

| ocking nechani smincludes: a |ocking hole that is forned through the

di sc calhtéedyeckidy; pantdians oekenggur-chepsidoropogeannshimaed | porpiongded for
the shutter so as to engage with the | ocking hole 10 when the shutter is

| ocat ed S Shil 0 It ..ng openi ng and the head
openingtﬁéi.gﬁgegﬂfgﬁd%%f f?iﬁ% 5%%§%§F%P§O?ﬁggg§£$h t he | ocking
protrusion portion is provided for the shutter by way of an 15 elastic
menber and wherein the elastic nenber applies a force to the | ocking
protrusion portion toward the | ocking hole and

50. The disc cartridge of claim 48, wherein the

5 interlocking portions are belts or links.

51. The disc cartridge of c¢laim 41, further comprising
an elastic member that applies a force in such a manner as to

keep the shutters opened or closed.

10
52. The disc cartridge of claim 51, wherein the elastic
member is provided in a portion of the disc cartridge body
other than the disc storage portion.
15 53. The disc cartridge of c¢laim 51, wherein the elastic

member has been molded so as to form an integral part of the

shutter.

54, The disc cartridge of claim 40, wherein the stopper
20 members are removable and have been molded so as to form -

integral parts of the cartridge body.
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makes the | ocking protrusion portion engage with the locking hole. 20 62.
The disc cartridge of claim37, wherein the | ocking nechanismincludes: a
| ocking hole that is formed through the 213 23 June 2005 di &3 Juae 209%ge

body; a locking protrusion portion that is provided so as to engage with

t he | ocking hole when the shutter is |ocated at such a position as to

cover the chucking opening and the head opening; a |ocking |ever provided
for the 5 disc cartridge body; a first convex portion or first concave
portion that is formed on the |locking |ever; and a second concave portion
or second convex portion that is forned on the shutter so as to engage
with the firsh cppyex; pOrthon ofgli5stc1oancaye MOLILON atndheoouering
posi tion. 10§ 3. #%eéﬁlsc carfrl%ge ofcc%a|n1 2, erein t%e %%c ng |ever
is provided for the disc cartridge body by way of an elastic nenber and
wher ei nmelkers ast e crrewbéed appl aesta porcemovablaefreskihg pretFLUE99N
portion toward the | ocking hole to 15 nmake the | ocking protrusion portion
engage M@ag_the | ocki ng
5
56. The disc cartridge of claim 35, 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.
10
57. The disc cartridge of <claim 56, wherein the
protective layer is selected from the group consisting of an
anti-scratching nonwoven fabric, a dustprocf nonwoven fabric,
an anti-scratching coating layer and a dustproof coating
15 layer.
58. The disc cartridge of claim 56, wherein the dirt of
the disc is removed by rotating the disc while the disc is in
plane contact with the shutter.
20 59. The disc cartridge of claim 56, wherein the dirt of

the disc is removed by the opening or closing operation that
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hol e, and the elastic nenber also applies a force to the first .convex
portion or first concave portion toward the second concave portion or
second convex portion to make the first convex portion or fir 88 Jewmn@de
portion engage with the second 20 concave portion or second convex
portion. 214 23 June 2005 64. The disc cartridge of claim®6l, wherein the
| ocki ng protrusion portion and the el astic nenber have been nol ded so as
to formintegral parts of the shutter. 5 65. The disc cartridge of claim
63, wheiei peirifferiedkioyg thevehuaner t he ekastiec orenbererthablee bebnckbhded so
as to form integral parts of the disc cartridge body. 66. The disc

cartrid | ai ]ﬂ$§[ | . shutter 10 is supported to, and novabl e
W th reggggingo?h@héb%ar r|§g§“EE§hy bet ween the second side of the disc

and the bottomof the disc storage portion, and wherein the shutter
includes a convex portion that is provided for the shutter so as to
protrude into a center hole of the disc while the shutter is 15 keeping

pl ane contact with the disc and covering the chucking opening and the head
openi ng, and wherein as the shutter is

5
60. The disc cartridge of claim 37, wherein the locking
mechanism includes: a locking hole that is formed through the

disc cartridge body; and a locking protrusion portion that is

provided for the shutter so as to engage with the locking hole
10 when the shutter is located at such a position as to cover the

chucking opening and the head opening.

61. The disc cartridge of claim 60, wherein the locking

protrusion portion is provided for the shutter by way of an
15 élastic 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

hole.

20 62. The disc cartridge of claim 37, wherein the locking

mechanism includes: a locking hole that is formed through the
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going to be opened, the convex portion lifts the disc in a thickness
direction of the cartridge while contacting with the |ower surface of the
disc, thereby getting the disc and the 20 shutter out of pland3 w2006
fromeach other. 215 23 June 2005 67. The disc cartridge of one of clains
33, wherein the disc cartridge conprises 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 5 protrude into a center hole of
t he di sdishi learthd dgleut beds; are l&ekpnag plcimasdont aoerwidrh tthetdi 88 and
covering the chucking opening and the head opening, and wherein as the

i ckneBSoaToaRt B 8F 17 ERRRLRagEE Al I e obCREt (g W th YREP10 T wor

surface of the disc, thereby getting the disc and the shutters out of
pl ane cehtbter fromecsatedtatersuddg.a Tosidilon ear tei dg¥esf thearhvuekingherein
the convex portion has a shape that is selected fromthe group consisting

é? 2L|??%?£?£.ﬁ%@%gﬁﬁgmheéﬁ(Hﬂgdﬁﬂg;sgaﬁ%ckﬁnﬁi@gvégaﬁﬁo@ﬂgeé r&§hapge made up
5 disc cartridge body; a first convex portion or first concave
portion that is formed on the locking lever; and a second
concave portion or second convex portion that is formed on the
shutter so as to engage with the first convex portion or first
concave portion at the covering position.
10
63. The disc cartridge.of claim 62, wherein the locking

lever is provided for the disc cartridge body by way of an

elastic member and wherein the elastic member applies a force

to the locking protrusion portion toward the locking hole to
15 make the 1locking protrusion portion engage with the locking
hole; and the elastic member also applies a force to the first
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

20 concave portion or second convex portion.
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69. The disc cartridge of claim4l, wherein the stopper nenbers form
integral parts of the shutter. 20 70. The disc cartridge of claim®69,
wherein the stopper 216 ------ ------- 23 June 2005 nenber s23dene200fed
integrally with the shutter by way of flexible menbers or elastic menbers.
71. The disc cartridge of claim69, wherein each of the 5 stopper nenbers
i ncl udes a convex portion or a concave portion, and wherein an inner
sidewal | or an inner upper wall of the cartridge body includes a guide
concave portgon Oheadigii dartenvdex P tdlennt hal, emgageisn wihd 1bekimomnvex
portion or the concave portion of the stopper nenber, and wherein the 10
stop ers nove in the thickness directi.on of_ the di r e as

t he shu‘f’f‘égb‘ll?cbrbl%%ﬁt]oorbearb eﬁé‘ad f A s PR qﬁveeg?s%écarf%%géeggf
claim4l, wherein the stopper nenbers formintegral parts of the cartridge
body. 1&s78c fidwen dirsegraalt padge off thei shdRtemherein the stopper

5 65. The disc cartridge of claim 63, wherein the locking
lever and the elastic member have been molded so as to form

integral parts of the disc cartridge body.

66. The disc cartridge of claim 1 , wherein the shutter

10 is supported to, and movable with respect. to, the cartridge
body between the second side of the disc and the bottom of
the disc storage portion, and wherein the shutter includes a
convex portion that is provided for the shutter so as to
protrude into a center hole of the disc while the shutter is

15 keeping plane contact with the disc 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 cartridge while contacting with the
lower surface of the disc, thereby getting the disc and the

20 shutter out of plane contact from each other.
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menbers are fornmed integrally with the cartridge body by way of elastic
menbers. 20 74. The disc cartridge of claim 72, wherein each of the
stopper nenbers is an elastic nmenber that is obtained by 217 2384809005
separating a portion of the cartridge body via a slit. 75. The disc
cartridge of one of clains 72, wherein each of the stopper nenbers
includes a first convex portion or a 5 first sloped portion while the
shutter includes a second sloped portion or a second convex portion, the
first convexé7pofhiconignd admd elgend 5l opedopoet & bns 083t hwhtresn sheped
portion and the second convex portion contacting with each other. 10 76.

The disgicartdd,4gs claj.m . erqi t e :1.he
chuckinglggeﬁ%%g aﬁ%%tﬁg #e:ﬁénggiﬁ%?gﬁgg%gff%gtsggﬁgégéboﬁpggﬁaéﬁg t he
second sl oped portion or the first sloped portion and the second convex
portiontéentaittas webH ededrdthecachy. ofhdhfi sehBEEEFF dgerdddsai fh 76,
wherein a concave

convex portion that is provided for the shutter so as to
5 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, and wherein as the shutters are
going to be opened, the convex portions 1lift the disc in a
thickness direction of the cartridge while contacting with the
10 lower surface of the disc, thereby getting.the disc and the

shutters out of plane contact from each other.

68. The disc cartridge of claim 66, wherein the convex
portion has a shape that is selected from the group consisting
15 of a spherical shape, a conical shape, a ring shape and a

shape made up of multiple spheres.

69. The disc cartridge of claim 41, wherein the stopper

members form integral parts of the shutter.

20

70. The disc cartridge of claim 69, wherein the stopper
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portion, which engages with the second convex portion or the first convex
portion, is provided near the first sloped 20 portion or the second sl oped
portion. 218 23 June 2005 78. The disc cartridge of claim 69, 23eci0RSt he
stopper nenbers 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 5 the chucking opening
and the head opening. 79. The disc cartridge of claim42, wherein an

openi ngfelbsirag dewerfofredusnteyigplely owithosehe hehslitetrerisy ared aolfocki ng
mechani smfor use to fix and support the 10 shutters to the cartridge body

when th%léﬁ%hiérﬁﬁﬁﬁéis|8§ﬂ%f§EtﬂdWﬁ%Mﬂ% position as to cover the chucking
he [

opening and t ead opening are provided for two different ones of the
shutters. 15 80. A disc cartridge of claim1l, wherein the shutter 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 71. The disc cartridge of claim 69, wherein each of the
5 stopper members includes a convex portion or a concave
portion, and wherein an inner sidewall or an inner upper wall

of the cartridge body includes a guide concave portion or a

guide convex portion that engages with the convex portion or

the concave portion of the stopper member, and wherein the

10 stopper members move in the thickness direction .of the disc

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

72. The disc cartridge of claim 41, wherein the stopper
members form integral parts of the cartridge body.
15
73. The disc cartridge of claim 72, wherein the stopper
members are formed integrally with the cartridge body by way

of elastic members.

20 74. The disc cartridge of claim 72, wherein each of the

stopper members 1is an elastic member that is obtained by
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expose or cover the chucking and head openings, and defines a 20 hole in a
regi on corresponding to a center hole of the disc while the shutter is

cl osed. 219 23 June 2005 81. The disc cartridge of claim 80, Zhbwe 2A0% he
hol e of the shutter has a dianeter that is approximately equal to that of
the center hole of the disc. 5 82. The disc cartridge of claim80, wherein
the disc cartridge conprises a pair of shutters including the shutter

83. The disc cartridge of claim82, wherein each of the shutters has a

not ch, aadatéeimptahesrtofort ke $het tars ridgm bd@ythea heolslithi | e t he shutter
is closed. 84. A disc cartridge of claim1, further conprising a rimwhich
expands froman inner side surface of the 15 disc storage portion toward
the center of the disc and which contacts with an outer edge portion of
the disc while the shutter is closed. 85. The disc cartridge of claim 84,
wherein the 3hut Tee dRecdesirhesdaehofeona af ateidmeorZespbadehy €ach center
hole of the disc while the shutter is closed.

of the stopper members includes a first convex portion or a
S5 first sloped portion while the shutter includes a second
sloped portion or a second convex portion, the first convex
portion and the second sloped portion or the first sloped
portion and the second convex portion contacting with each
other.
10
76. The disc cartridge of claim 75, wherein when the
shutter exposes the chucking opening and the head opening, the

first convex portion and the second sloped portion or the

first sloped portion and the second convex portion contact

15 with each other.

77. The disc cartridge of claim 76, wherein a concave
portion, which engages with the second convex portion or the
first convex portion, 1is provided near the first sloped

20 portion or the second sloped portion.
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220 23 June 2005 86. The disc cartridge of claim84, wherein the rim
contacts with the second side of the disc. 5 87. The disc cartridge of
claim 84, wherein the cartridge body has a gap between the ri $4 Bivg 200
inner lower surface of the disc storage portion so that a portion of the
shutter is stored in the gap while the chucki ng and head openings are
exposed by the shutter. 10 88. The disc cartridge of claim85, further
conprising a convex portion around the hole of the shutter, the convex
portion cont @ti Agewdtilsct e rsedaiod sifeclofin heS di sbewhih etbbestoppeki ng and
head openings are covered with the shutter. 15 89. The disc cartridge of

claim8 ej h h r _..LNc e X tign . ¢l o a gap
betmeen%?ﬁﬁggéc%ﬁ%& g?%ea%%gtﬂgkgi%@ga§%§Fﬁg&§§u%$§i %ﬁi éggﬁéﬁéhﬁﬁéer is
closed. 20 90. The disc cartridge of claim@89, wherein the convex portion
i s | ocatl@dcclinséhet thihkneent direftidore thesresf oragebrrging the disc

into plane contact with the shutter while the shutter covers

5 the chucking opening and the head opening.

79. The disc cartridge of c¢laim 42, wherein an
opening/closing lever for use to open or close the shutters
and a locking mechanism for use to fix and support the

10 shutters to the cartridge body when the shutters are located
in such a position as to cover the chucking opening and the
head opening are provided for two different ones of the

shutters.

.15 | 80. A disc cartridge of claim 1,
wherein the shutter is supported, and movable with
respect to the cartridge body, between the second side of the
disc and the bottom o©f the disc storage portion so as to
expose or cover the chuckiﬁg and head openings, and defines a
20 hole in a region corresponding to a centerrhole of the disc

while the shutter is closed.
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23 June 2005 portion than the rimis while the chucking and head openi ngs
are exposed by the shutter. 91. The disc cartridge of claim89, wherein the
convex 5 portion is a protective |ayer that prevents the disc 28 Juwg 2005
getting scratched. 92. The disc cartridge of claim84, wherein a protective
| ayer is provided on the rimto prevent the disc fromgetting 10
scratched. 93. The disc cartridge of claim91, wherein the protective

| ayer is selected fromthe group consisting of an anti-scratchi ng nonwoven
fabric, a du$Sfpr8bk momeovertrabigiec ofl 5 laimand @, sehatein ngheoadiagokayer
and a dustproof coating |ayer. 94. The disc cartridge of claim 88, wherein

h t 0,95 di
car 11 apeor ararm L 32309 Sn BBy ety Sual P mpe”

conprises a pair of shutters
of the center hole of the disc.

5 82. The disc cartridge of claim 80, wherein the disc

cartridge comprises a pair of shutters including the shutter.

83. The disc cartridge of claim 82, wherein each of the
shutters has a notch, and the notches of the shutters form

10 the hole while the shutter is closed.
84. A disc cartridge of claim 1, further comprising

a rim which expands from an inner side surface of the
15 disc storage portion toward the center of the disc and which
contacts with an outer edge portion of the disc while the

shutter is closed.

85. The disc cartridge of claim 84, wherein the shutter
'20_ defines a hole in an area corresponding to a center hole of

the disc while the shutter is closed.
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including the shutter, the pair of shutters are supported, and novable
with respect to the cartridge body, between the second side of the disc
and the bottom of the disc storage 5 portion so as to expose of3 BueeP03 he
chucki ng and head openings, wherein the head opening reaches a 'side
surface of the «cartridge body, and wherein an operating portion for use to
open and close 10 the shutters is provided for the shutters and is- ‘
| ocated inside the head opening. 96. A disc cartridge of claim1l, wherein
the disc cartridge conprises a pair of 15 shutters including the shutter,
the shutters are supported, and novable with respect -to the cartridge

body, betweeggt hey, segand shdle sladdie cdi s and e barLomer dhe digc

storage portidn so as to expos cover chudk|ng an openi ngs,
and 20 wherein the shutters have'flrst and second pairs of contact
sur f acespneachs pai th ofhe ofremnd suideaeds thendascing 223 23 June 2005

5 87. The disc cartridge of claim 84, 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 1s stored in the gap while the chucking and head
openings are exposed by the shutter.

10

88. The disc cartridge of claim 85, further comprising a
convex portion around the hole of the shutter, the convex
portion contacting with the second side of the disc while the
chucking and head openings are covered with the shutter.

15

89. The disc cartridge of claim 87, wherein the shutter

includes a convex portion that closes a gap between the second

side of the disc and the shutter while the shutter is closed.

20 90. The disc cartridge of claim 89, wherein the convex

portion is located closer to the center of the disc storage
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wi th each other, the first and second pairs being not aligned wth each

ot her. 97. The dISC cartridge of claim96, wherein the contact 5 surfaces
of each of the first and second pairs are sloped, and over| ap2diung 2988h
other, in a thickness direction of the disc. 98. A disc cartridge of claim
1, 10 wherein the disc cartridge conprises a pair of shutters including
the shutter and a nunber of disc holding portions including the holding
portion, the pair of shutters are supported, and novable with respect to

t he carportdfienbotyn thet ween itshevisideonthesi cdencifinideand sceaddopbribgst om of
the disc 15 storage portion so as to expose or cover the chucking and head

openi ngst.he_di i p ns are provided for the shutters, press the
di sc ag%%ns?9%§ @ﬁ%?ﬁ%%%fs W6l d the disc thereon while the chucki ng

and head openings are covered with the shutters, 20 wherein at |east one
of the disc holding portions is novable toward the center of the disc
storage portion with 224 23 June 2005 respect to one of the shutters.

91. The disc cartridge of claim 89, wherein the convex
5 portion is a protective 1layer that prevents the disc from

getting scratched.

92. The disc cartridge of claim 84, wherein a protective
layer is provided on the rim to prevent the disc from getting

10 scratched.

93. The disc <cartridge of claim 91, wherein the
protective layer is selected from the group consisting of an
anti-scratching nonwoven fabric, a dustproof nonwoven fabric,

15 an anti-scratching coating layer and a dustproof coating

layer.

94, The disc cartridge of claim 88, wherein the convex

portion forms an integral part of the shutter.
20

95. A disc cartridge of claim 1,
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99. A disc cartridge of claim1, wherein the disc cartridge conprises a
pair of shutters 5 including the shutter, a nunber of disc holginﬁ
portions including the holding portion, and a nunber of stoppg I rs,
the pair of shutters are 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 10 expose or cover the chucking and head
openi ngs; the nunmber of disc holding portions are provided for the

shutters and"BgER1Bf thRi H Sivas e tdo\Wieiaremp 1 igns edl BRbpeofhahutpeesses t he
di sc against the shutters and holds the disc thereon while the chucking

and headnepahi Ags take HaMeled WiHd pddrthe shtiens and eaghpebtkhe
st opper nenbers has a disc contact surface that prevents the disc from

dr oppi n own frogmthe disc storage portion and is provided for the
cartri dgﬁ b a%) € Ity UeRSRRAEY Fﬂetg‘ies&arﬁ%r digfie pPorEYRRR ofhEhe
sl ope of each said disc holding portion is |ocated over the contact
sur f acesetopdchisiai bf 225 23idunend00bhe bottom of the disc storage

5 portion so as to expose or cover the chucking and head
openings,
wherein the head opening reaches a side surface of the
cartridge body, and
wherein an operating portion for use to open and close
10 the shutters is provided for the shutters and is' located

inside the head opening.

96. A disc cartridge of claim 1,

wherein the disc cartridge comprises a pailr of
.15 shutters including the shutter, the shutters are 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 . wherein the shutters have first and second pairs of

contact surfaces, each pair of contact surfaces contacting
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stopper nenber. 100. The disc cartridge of claim95, wherein the pair
shutters is locked together while closed. 5 101. The disc carté 3&5?3@
claim95, further conprising a shutter contact portion that 6 5the
positions of the shutters being closed. 10 102. A disc cartridge of claim
1, wherein the disc cartridge conprises a pair of shutters including the
shutter and a nunber of disc holding portions including the disc holding
portion, .the pair of shutters are supported, and novable with _15 respect
to the WaEfr Paaé BbAS T bEhRebhr FheaB8c8RACEAIRASSt heingi Betapdighedbot t om
of the disc storage portion so as to expose or cover the chucking and head
openi nggitandathecoyaber of disc hol ding portions are provided for the
shutters, press the disc against the shutters, and hold the 20 disc

t hereon while the chucking and head openings are covered wth the
shutters, 226 23 June 2005

97. The disc cartridge of claim 96, wherein the contact
5 surfaces of each of the first and second pairs are sloped, and

overlap with each other, in a thickness direction of the disc.
98. A disc cartridge of claim 1,

10 wherein the disc cartridge comprises a pair of shutters
including the shutter and a number of disc holding portions
including the holding portion, the pair of shutters are
supported, and movable with respect to the cartridge body,
between the second side of the disc and the bottom of the disc

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

20 wherein at least one of the disc hoiding portions is

movable toward the center of the disc storage portion with
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wherein each said disc holding portion includes a first portion with a
first height and a second portion wth a second height that igBIome t han
the first height, and wherein an upper surface of the cartridg Bﬂﬂ@ﬂﬁés a
5 recessed portion to receive the top of the first portion of each said

di sc holding portion that noves as the shutters are | 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 1GeREEEEN§OpOPEI 6 KbPeshulbs8rsThe disc cartridge of claim 102,
wherein as the shutters are going to be closed, the first portion contacts
with the disc earlier than the second portion. 15 104. A disc cartridge of
claim1, wherein the disc cartridge conprises a pair of shutters including
the shutter, a nunber of disc holding portions 20 including the disc
hol di ng port P8n, RaRdss SebppefIfedberiatmel pair of shutters are support ed,

and novable with 227
wherein the disc cartridge comprises a pair of shutters

5 including the shutter, a number of disc holding portions
including the holding portion, and a number of stopper
members, the pair of shutters are 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

10 expose or cover the chucking and head openings;

the number of disc holding portions are provided for the
shutters and each of which has a downwardly tapered slope that
presses the disc against the shutters and holds the disc
thereon while the chucking and head openings are covered with
715 the shutters; and
each of the stopper members has a disc contact surface
that prevents the disc from dropping down from the disc
storage portion and is provided for the éartridge body to
protrude over the disc,
20 wherein a portion of the slope of each said disc holding

portion 1is -located over the contact surface of each said
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23 June 2005 respect to the cartridge body, between the second side of the
disc and the bottom of the disc storage portion so as to expo?f orzgﬁger

t he chucki ng and head openi ngs; the nunmber of disc hol ding por gﬁf
provided for the 5 shutters, press the disc against the shutters, and hold
the disc thereon while the chucking and head openings are covered wth
the shutters; and the stopper nenber is secured to the cartridge body so as
to be novabl e between a state of protruding into the disc 10 w ndow and a
state of“ABPEHr BEFBEFng into the disc window. 105. The disc cartridge of
claim 104, wherein the stopper nenber is novable on a plane that is
parallel to the wupper surface of the cartridge body. 15 106. The disc
cartridge of claim 105, wherein the stopper nenber is rotatable on the

upper surfac f e cartridge body. 20 1Q7., A disc cartridge of ¢claim1,
wherein the SPQC b@?ﬁr'ﬂﬁ% ¢ 'Vgﬁg %gpaFgadF‘§%Ltt%?%re%@8ghe pair

of shutters is locked together while closed.

5
101. The disc cartridge of <claim 95, further comprising
a shutter contact portion that regulates the positions of the
shutters being closed.
10 102. A disc cartridge of claim 1,

wherein the disc cartridge comprises a pair of
shutters including the shutter and a number of disc holding
portions including the disc holding portion,

the pair of shutters are supported, and movable with

‘15 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

the number of disc holding portions are provided for the

shutters, press the disc égainst the shutters, and hold the

20 disc the;eon while the chucking and head openings are covered

with the shutters,
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23 June 2005 including the shutter, a nunber of disc holding portions

i ncluding the disc holding portion, and a disc receiving porabgn, #@gspair
of shutters are supported, and novable with 5 respect to the <CdFtfrife
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;
the nunber of disc holding portions are provided for the shutters, press
the disc against the shutters, and hold the .10 disc thereon while the
chucki ng andvhe#éiBpearhgsadfe deveried divia Petteighutnelsdesind £hesti sc
receiving portion is provided along the inner circunference of an inner
lover sybi-ae8nofiithes dF SEsSULAGR R td YrINRDIR16ANLA¢H W tRgRgout er
edge portion of the 15 second side of the disc that is being held while the
shutters  are closed. 108. The disc cartridge of claim 107, wherein at

| east alepdpt BRatnks fttey dd@vithg fdrstoheighparalfel to the inner 20

| ower surface of the disc storage portion and contacts with the other side
of the disc.wherein an upper surface of the cartridge body has a |

5 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 upper surface of the
cartridge body under which the second portion of the disc

10 holding portion moves.

103. The disc cartridge of claim 102, wherein as the

shutters are going to be closed, the first portion contacts

with the disc earlier than the second portion.

15

104. A disc cartridgé of claim 1,

wherein the disc cartridge comprises a pair of shutters
including the shutter, a number of disc holding portions
20 including the disc holding portion, and a stopper member,

the pair of shutters are supported, and movable  with
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229 23 June 2005 109. The disc cartridge of claim1l07, wherein the disc
receiving portion is a taper that is provided between an inner ﬁhdi
surface and the inner |ower surface of the disc storage 5 por%% € Ry
wherein while the shutters are closed and the disc is held, the outer edge
of the disc is in contact with the disc receiving portion. 10 110. A disc
cartridge of claiml1l, wherein the disc cartridge conprises a pair of
shutters includin% the shutter and a nunber of disc hol ding portions
i ncl udi A§SPRETIFSc thel gragrpoeei badyt heepupenothehaeeerd aidesafpbheed, and
novable with 15 respect to the cartridge body, between the second side of
the diggsandidiechet pin LHE HhC §19F ag@cRAGEI PHLSOAS 9 £XPese or
cover the chucking and head openi ngs; and the ndnber of disc hol ding
portions are provided for the shutters, press the disc against the
shut t er §¥PRAT RbI YR tBR i &ch hfRH ePER&NEAGCKi ng and head
openings are covered wth the shutters,

the number of disc holding portions are provided for the

5 shutters, press the disc against the shutters, and hold the
disc thereon while the chucking and head openings are covered
with the shutters; and

the stopper member is secured to the cartridge body so as
to be movable between a state of protruding into the disc

.10 window and a state of not.protruding into the disc window.

105. The disc cartridge of claim 104, wherein the
stopper member is movable on a plane that is parallel to the

upper surface of the cartridge body.

15
106. The disc cartridge of <c¢laim 105, wherein the
stopper member is rotatable on the upper surface of the
cartridge body.
- 20 107. A disc cartridge of claim 1,

wherein the disc cartridge comprises a pair of shutters
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230 23 June 2005 wherein an inner |ower surface of the disc storage
portion includes first regions, through which respective bott of bge

di sc hol ding portions pass while the shutters are going to béﬂgﬁﬁ &8%r
closed, the first regions being 5 recessed. 111. A disc cartridge of claim
1, wherein the disc cartridge conprises a pair of shutters 10_ including
the shutter and a, nunber of disc holding 'portions including the disc

hol di ng portion, thepair of shutters are supported, and novable wth
respect ingluféngarthd dghubbay, bet weewettheo§ecdirl sihgd dihat hportisnsand t he
bottom of the disc storage portion so as to 15 expose or cover the

chucki ngnandqahegd openidiass ARdqthg nwberoof disc holging Rertionggqare

provided for thé shutters, press fhe disc against the shutters, aﬁg hol d
the disc thereon while the chucking and head openings are covered wth
t he shuPPEF&°120 wherein an inner |ower surface of the disc storage
portion includes second regions that are located in the

the pair of shutters are supported, and movable with

5 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 number of disc holding portions are provided for the

shutters, press the disc against the shutters, and hold the

10 disc thereon while the chucking and head openings are covered

with the shutters; and

the disc receiving portioq is provided along the inner

circumference of an inner lower surface of the disc storage

portion so as to contact with an outer edge portion of the

15 second side of the disc that is being held while the shutters

are closed.

108. The disc cartridge of claim 107, wherein at least a
part of the disc receiving portion is parallel to the inner
20 lower surface of the disc storage portion and contacts with

the other side of the disc.
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231 23 June 2005 vicinity of the outer periphery of the shutters while the
shutters are closed, the second regions being recessed. 112. A djsc

cartridge of claiml1l, 5 wherein the disc cartridge conprises :%QPF2895
shutters including the shutter and a nunber of disc holding portions

i ncluding the disc holding portion, the pair of shutters, are supported,

and novable with respect to the cartridge body, between the second side of

the 10 disc and the bottom of the, disc storage portion so as to expose

or cover the chucking and head openings; and the nunber of disc hol ding
portions are provided for the shutters, press the disc against the

shutters, andohol Grihey; Ll scaldierepn Yhi Leathe 1ucking.and headqepeni ngs
are covered 15 with the shutters,” wherein an inner [ower surface of the |
di sc storage  portion includes third regions that are |ocated around the

chucki n§SaRdVHRAPOPertThgsS ahdiapehddratad s eV isicdebstivegBeanoinpfe di sc
storage portion, the third regi ons being recessed. 20

side surface and the inner lower surface of the disc storage

5 portion, and
wherein while the shutters are closed and the disc is
held, the outer edge of the disc is in contact with the disc

recelving portion.

10 110. A disc cartridge .of claim 1,
wherein the disc cartridge comprises a pair of shutters

including the shutter and a number of disc holding portions

ihcluding the disc hoelding portion,

the pair of shutters are supported, and movable with

715 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

the number of disc holding portions are provided for the
shutters, press the disc against the shutters, and hold the

20 disc thereon while the chucking.and head openings are covered

with the shutters,
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113. A disc cartridge of claim1l1, further conprising: 232 -- - ---- -- --
23 June 2005 first and second operating portions, which are &%ﬁﬂ@FQO ﬁpen
and close the shutter. 114. The disc cartridge of claim 113, £ rO0he
first 5 and second operating portions are respectively provided for first
and second side surfaces of the cartridge body. 115. The disc cartridge of
claim 114, wherein the first and second side surfaces are adjacent to each
other. 10 116. The disc cartridge of claim 115, wherein the first

operati ng pomhegains anprinamsi drowdrat sugfeoanecfedthe tdisc shsutirege and
wherein the shutter is able to be opened or closed by 15 sliding the first

operati pg RIbhi ORnAkRGsa PPELE ON 0L S TSty o} A8 aGRsphlfsvLhe disc
cartridge of claim 116, wherein the”second operating portionis a

rotational nenber that is engaged with 20 the shutter, and
bottoms of the disc holding portions pass while the shutters

are going to be opened or closed, the first regions being

5 recessed.
111. A disc cartridge of claim 1,

wherein the disc cartridge comprises a pair of shutters
10. including the shutter &@nd a number of disc holding ‘portions
including the disc holding portion,
thepair of shutters are 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
15 expose or cover the chucking and head openings; and
the number of 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,
20 wherein an inner Jlower surface of .the disc storage

portion includes second regions that are located in the
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wherein the shutter is able to be opened or closed by 233 53 June 2005
rotating the second operating portion. 118. The disc cartridg C

116, mhgrein t he secoﬁd operating portion is a sliding link ﬁ@ﬁ%@?5§¢é3
engaged 5 with the shutter, and wherein the shutter is able to be opened
‘or closed by sliding the second operating portion along the second side
surface. 10 119. The disc cartridge of claim 116, wherein the second
operating portion is a belt nenber that is connected to the shutter, and
wher ei nviigéndhut tar theabludetro perpeme of ctlosedhbyteski ditnige hehsecond
operating portion along the second side 15 surface. 120. Theddisc ]
cartrid al | Si pai.r. . Jfie I udi ng t he
shuttergﬁgg£?g%.é#%éé%?%%ﬂgg%%fi gégg%Q%ﬁéfﬁglggghghéég?%g%%é first and
second operating portions are connected to, or engaged 234

IS

112. A disc cartridge of claim 1,

5 wherein the disc cartridge comprises a pair of
shutters including the shutter and a number of disc holding
portions including the disc holding portion,

the pair of shutters, are supported, and movable with
respect to the cartridge body, between the second side of the
10 . disc and the bottom of-‘the< disc storage portion so as .to
expose or cover the chucking and head openings; and
the number of 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
15 with the shutters,
wherein an inner JIower surface of the disc storage
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.
20

113. A disc cartridge of claim 1, further comprising:
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23 June 2005 wth, the pair of shutters, respectively. 122. Adisc
cartridge of claiml1l, 5 wherein the disc cartridge conprises zhiy%br2865
shutters including the shutter, a nunber of disc hol ding port ¢

i ncluding the disc holding portion, and a rotation stopper nenber, the
pair of shutters are supported, and novable with 10 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; théimatbendofseliard hopelratipor poohsonse phivhded o onsedeto
shutters, press the disc against the shutters, and hold the 15 disc

thereon whi |l gnliher SBuCKi Dgand siead openings are covered wth the

shutters; and a rotation stopper nmenber, which is provided for at |east
one of the disc holding portions to prevent the disc from rotating while
the shutters are closed. 20 123. The disc cartridge of claim 122, wherein
the 235

114. The disc cartridge of claim 113, wherein the first
5 and second operating portions are réspectively provided for

first and second side surfaces of the cartridge body.

115. The disc cartridge of claim 114, wherein the first
and second side surfaces are adjacent to each other.
10
116. The disc cartridge of claim 115, wherein the first
operating portion is a protrusion that is connected to the
shutter, and
wherein the shutter is able to be opened or closed by
.15 sliding the first operating portion along a portion of the

first side surface.

117. The disc cartridge of claim 116, wherein the second
operating portion is a rotational member that is engaged with
20 the shutter, and

wherein the shutter is able to be opened or closed by
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23 June 2005 rotation stopper nenber is made of a material having a | arge
coefficient of friction and is provided for the at |east one_dfg thg di sc
hol di ng portions so as to contact with the disc while the shftt®¥re2d%
closed. 5 124. The disc cartridge of claim 123, wherein the rotation
stopper nenber is made of rubber. 125. A disc cartridge of claim1, 10
wherein the disc cartridge conprises a pair of. shutters including the
shutter, a nunber of disc holding portions including the disc holding
porti onrahdtang | eastsemend sipgpparingepbet ionhe pair of shutters are
‘supported, and novable with 15 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 nunber of disc
hol di ng portions are provided for the shutters, press the disc against the
shutters, anélfel @hehdisgocdrteidgerebnchhinelife whatkingthadsaeand
openings are covered wth the shutters; and

operating portion is a sliding link member that is engaged
5 with the shutter, and

wherein the shutter is able to be opened or closed by

sliding the second operating portion along the second side

surface.

10 . 119. The disc cartridge of claim 116, wherein the second
operating portion is a belt member that is connected to the
shutter, and -

wherein the shutter is able to be opened or closed by
sliding the second operating portion along the second side

15 surface.

120. The disc cartridge of claim 113, comprising a pair

of shutters, including the shutter.

20 121. The disc cartridge of claim 120, wherein the first

and second operating portions are connected to, or engaged
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236 23 June 2005 the at |east one stopper nenber is provided for the

cartridge body so as to protrude at least partially into the disc w ndow,
wherein the head opening reaches a side surface of the 5 cart%%h@%zg%%y,
and wherein an operating portion for use to open and cl ose
provided for the shutters and is |ocated inside the head opening. 10 126.
The disc cartridge of claim 125, wherein the
second pairs of contact surfaces,

ot her.

surfaces of each- of the first and second pairs are sloped, and overlap
with each other, in a thickness direction of the disc. 20 128. The disc
cartridge of claim 127, wherein in the

shutters have first and

15 127. The disc cartridge of claim 126, wherein the contact

contact surfaéd.of dhecofargidge of claim 1,

10

15

20

wherein the disc cartridge compfises a pair of shutters
including the shutter, a number of disc holding portions
including the disc holding portion, and a rotation stopper
member,

the palr of shutters are 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 number of 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; and

a rotation stopper member, which is provided for at least
one of the disc holding portions to prevent the disc from

rotating while the shutters are closed.

123, The disc cartridge of claim 122, wherein the

235

thé shutters is

each pair of contact surfaces contacting
wi th eaehtb) hehe pher 4f refutaedssecengepairslbei ng not aligned with each

first pair of contact surfaces,




23 June 2005 the two shutters is |located over the contact surface of the
ot her shutter, while in the second pair of contact surfaces,_&gg.cog@ﬁft
surface of the one shutter is |located under the contact 5 su &ge he
ot her shutter. 129. The disc cartridge of claim 126, wherein while closed,
the shutters define a hole in a region corresponding to a center hole of
the disc. 10 130. The disc cartridge of claim 129, wherein the hole
defined by the shutters has a dianmeter that is approximtely equal to that
of the ceftesiocholsgoppberhametber. ik5 nkBle dfhea dingtechal r hdgenof acllairgel29,
wherein the disc holding portions are provided at two ends of the
shutter - I eien :Sal i i i as; a |y
tapered%§F§g§9l§@€1§§.f%%ggéﬁgcg€gr?%%ggggﬁgg%Fg?%#%§¥? a%e%ggﬁggghgeast

one of the disc_ holding portions is provided so as to be 238 23 June 2005
of the disc holding portions so as to contact with the disc

while the shutters are closed.

5
124. The disc cartridge of claim 123, wherein the
rotation stopper member is made of rubber.
125. A disc cartridge of claim 1,

10 . wherein the 'disc cartridge comprises a pair of.
shutters including the shutter, a number of disc holding
portions including the disc holding portion and at ieaét one
stopper member, |

the pair of shutters are supported, and movable with

715 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 number of disc holding portions are provided for the

shutters, press the disc against the shutters, and hold the

20 disc thereon while the chucking and head openings are covered

with the shutters:; and
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novabl e toward the center of the disc. 133. The disc cartridge of claim
131, wherein each said disc holding portion includes a firstﬂgqrtig W th
a first 5 height and a second portion with a second hei ght t r
than the first height, and 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 noves as the shutters are 10 going to be
opened or closed, the recessed portion being thinner than another portion
of the upper tBarfafce lebstheonganstoppges boeybemnders wahrehidé@ Sesosonthporti on
of each said disc holding portion noves. 134. The disc cartridge of claim

133, wh kP t 15,shut t j t C he:firs ortion
cont act gé@&m_ﬂ%ﬁé? hggg%,sgoe?rél itg %%Jﬁgﬁntﬂfhaen%ecg%%%o}%%?g%l%L%S}ﬁ%'(?lenglgsc
cartridge of ¢laim 131, wherein the stopper nenber has a contact surface
t hat co%%ﬁEtglﬂF?%rthe 20 disc 100, and wherein a portion of the slope of
at | east one of the 239 23 June 2005

wherein the head opening reaches a side surface of the

5 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.

10 . 126. The disc cartridge of claim 125, whertein 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.

15 127. The disc cartridge of c¢laim 126, wherein the
contact surfaces of each of the first and second pairs are
sloped, and overlap with each other, in a thickness direction

of the disc.

20 128. The disc cartridge of claim 127, wherein in the

first pair of contact surfaces, the contact surface of one of
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di sc holding portions is |ocated over the contact surface Of t he stopper
menber. 136. The disc cartridge of claim 135, wherein the Zﬂgtteﬁa
rotate on a pair of rotation shafts that are provided for th 122005
cartridge body. 137. The disc cartridge of claim 136, wherein the shutters
have interlocking portions that interlock with each 10 other. to open or
close the shutters. 138. The disc cartridge of claim 137, further
conprising an elastic nenber that applies a force to the shutters to keep
t he shuther $wol cBedhte<240 is ABSIRAST oRedi $tecardntadge sccral ngt t bhehe
present invention includes a cartridge body, a shutter and a di sk hol di ng
menber. JThe. cartfidge hody, includes: a disc storage portion that stores a
di sc, having a srgnal recordlng side, therein so that the disc is
rotatable in the disc storage portion and that one side of the disc is
exposed; a chickilley ¢geendg phdr of contact surfaces, the contact

surface of the one shutter 1is located under the contact.

§ surface of the other shutter.

129. The disc cartridge of claim 126, wherein while
closed, the shutters define a hole in a region corresponding
to a center hole of the disc.

10

130. The disc cartridge of claim 129, whexein the hole

defined by the shutters has a diameter that is approxiﬁately

equal to that of the center hole of the disc.

15 131. The disc cartridge of claim 129, wherein the disc
holding portions are provided at two ends of the shutters, and
wherein each said disc holding portion has a downwardly

tapered slope.

20 132. The disc cartridge of claim 131, wherein at least

one of the disc holding portions is provided so as to be
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Is formed on the bottomof the disc storage portion so as to get the disc
chucked externally; and a head opening that is also forned onghge bg@#fn1of
the disc storage portion so as to allow a head, which reads FBY tes
a signal fromon the signal recording side of the disc, to accéss the
signal recording side. The shutter is supported to, and novable with
respect to, the cartridge body so as to expose or cover at |east the head
openi ng. The disc hol di ng nmenber holds or releases the disc onto/fromthe
cartridgevbbay_toward the center of the disc.

133. The disc cartridge of claim 131, wherein each said

disc heolding portion includes a first portion with a first

5 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

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 each said

disc holding portion moves.
134. The disc cartridge of claim 133, wherein as the
15 shutters are going to be closed, the first portion contacts

with the disc earlier than the second portion.

135. The disc cartridge of c¢laim 131, wherein the
stopper member has a contact surface that contacts with the
20 disc 100, and

wherein a portion of the slope of at least one of the
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disc holding portions is located over the contact surface of

the stopper member.

136, The disc cartridge of c¢laim 135, wherein the
shutters rotate on a pair of rotation shafts that are provided

for the disc cartridge body.

137. The disc cartridge of c¢laim 136, wherein the
shutters have interlocking portions that interlock with each

other. to open or close the shutters.
138. The disc cartridge of claim 137, further comprising

an elastic member that applies a force to the shutters to keep

the shutters closed.
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ABSTRACT

A disc cartridge according to the present invention
includes a cartridge body, a shutter and a disk holding
member. The cartridge body includes: a disc storage portion
that stores a disc, having a signal recording side, therein
so that the disc is rotatable in the disc storage portion and
that one side of the disc is exposed; 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 bottom of the disc storage portion so as
to allow a head, which reads and/or writes a signal from/on
the signal recording side of the disc, to access the signal
recording side. The shutter is supported to, and 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.
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