23 June 2005 DESCRI PTI ON DI SC CARTRI DGE TECHNI CAL FI ELD 5 The present

I nvention relates to a disc cartridge for wuse to store a disk-shaped
signal storage nmedium such as an optical disc or a magnetic g'ik tg rein
in a rotatable state. BACKGROUND ART 10 Various disc cartridg é Eé’ﬁeen
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 di sk-shaped storage nediumhaving a s r doubl e
si gnal recording sides 15 (whi chppklr BeThemnei n referred t'ow%)ﬂmmm
sinply) is conpletely enclosed in a disc storage portion. T rage
portion is defined inside a cartridge body that is made up of U§per and

| ower hal ves. The cartridge bodDPISCn€RBREBIDERUCKi ng openi ng ad
openi ng. The chucki ng 20 openings allow the turntable, of Mmﬂ mmm,ﬁMMFr
and a clanmper 1 23 June 2005

*G00002*

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 a single or double signal recording sides

15 (which will be herein referred to as a "“disc” simply) 1is
completely enclosed in a disc storage portion. The disc
storage portion is defined inside a cartridge body that is
made up of upper and lower halves. The cartridge body
includes chucking openings and a head opening. The chucking

20 openings allow the turntable of a spindle motor and a clamper
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to chuck a disc inserted, while the head opening allows a head to read
and/or wite a signal-fronmfon the disc. The | ower one of the chucking

openings is continuous with the head opening. Accordingly, mﬁkhﬁpééng
operator carries such a cartridge, dust 5 easily enters the insirae 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
struct urtey drmuskver dilkes inkertha,f ahliow fpedhrddaokenifiyr allyws sacheaddi sc
cartridge cannot be so thin. This is because the disc storage space,
defined between the upper and | ower hal ves, should be thick enough to

al | ow a & seadt iapd/oF ¥EdkraresyIpaadd fspmiept &bg dighal The LlP¥esHraRei on)
fromonto the disc stored in such a disc 15 cartridge. The reasons why the

di sc staor sp houl . relativ i i d p flutter
or warp ooff,jlglfkhee &gf%%h%gioﬂb&fl&g%’[ thdé aﬁ@%%%&%%r‘%ﬁgt Ehrr%r;ﬁ %%% u?gﬁg’ﬁ&ix&?é posi ng
the disc cartridge at a predeterm ned position inside the disc drive. 20

Second| ycddiRlinilyt, eivhfige €hesoperdRokheseraébeckutl andaZtridge, dust

S5 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) from/onto the disc stored in such a disc

15 cartridge. The reasons why the disc storage space should be

relatively thick include the expected flutter or warp of the

disc being rotated and an error that may occur in disposing

the disc cartridge at a predetermined position inside the disc

drive.

20 Secondly, the shutter for closing up these chucking and
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23 June 2005 head openings at the sane tinme cannot be formed at a | ow

cost, thus increasing the overall manufacturing cost of such a disc
cartridge. The reason is as follows. Specifically, the Iomer%?ﬁlfgﬁésthe
disc cartridge is provided with an opening 5 for the turntab

spindle notor and a head opening, while the upper half thereof is provided
wi th another opening for the clanper. Thus, to close these three openings
up at a tinme, the shutter needs to be forned in a U shape, which is not

S0 cheapela® NG¥Enidds Thit' dtye LhReditsimst BafAdoitnB&le roumbaa £ sa cagy i dge
Is not fixed in many cases, thus possibly causing dust or fine particle
deposition and scratching problens. Specifically, although a disc with a
met al h@lostan thatsatincaeasdngnhei gudralh pasufaohuying acomignef i sudlorae so
as not to nove 15 inconstantly, an optical disc with no hub, e.g., a CD or

a DVD, j.s normally not fjxed, and novable. freely, inside th di s

cartri d&é.scA&?%&&-ilﬁng, L8R8 O8h it &° gffc’]tlhoé”%‘i sCPEE S y stcibepened
inside the disc drive, dust may enter the cartridge through its openings
and be depes tRA O Nendli 8£580c82811dge AL§0prokiiBa dith dnS cyalEly SO

much as to contact

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
particle deposition and scratching problems. Specifically,
although a disc with a metal hub can be attracted and fixed
in position wvia a magnetic force so as not to move

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

cartridge through its openings and be deposited on the disc

20 easily. Also, if the disc .is shaken so much as to contact
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3 23 June 2005 with the inner walls of the disc cartridge, the signal
recordi ng side of the disc nmay get scratched or fine particles may be -
stirred up and deposited on the disc. DI SCLOSURE OF | NVENTI ONh4 i, ri@k to
overconme the problens described above, an object of an enbodi nent of the
present invention is to provide a disc cartridge that has a reduced

thi ckness and a sinplified, nuch |Iess expensive shutter for a single-sided
disc, in articul ar. Another ohje of ;an enbodi nent of the present

i nvent?"bﬁh?strf% prigtfitde Y& 'Sscogarﬁ‘?dg‘gl?ﬁatc%%?\rh‘fl%%ti ey siHlce the
dust to be deposited on the disc stored therein by getting the disc firmy
hel d i netdedihg disdecaofri dpge addscel maiynagiey tsheatreeast a3yt novanent  of
the disc. Athird object of an enbodi ment of the present invention is to

provi de .disc cartyidge. of ood design b i spl ayi ng.the | abel side of
t he dig%rE%SFQa ?ﬁgré?nggﬁFﬁ?gchaﬁP i§8§°5&¥88d9ﬁg%¥8 gﬁécpresent
invention includes a cartridge body, a shutter and a di sk hol di ng

portion. The cartridge body includes: a disc storage portion,

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 1less 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 thereéin 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 a 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



wherein the disc storage portion has a disc window and a 4 23 June 2005
bottom and stores a disc, having first and second sides, therein so that
the disc is rotatable in the disc storage portion and that tag fiJ si de
of the disc is exposed through the disc wi ndow, a chucking of ﬂ?%dﬁ#ﬁat 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 fornmed on the bottom
of the disc storage portion so as to allow a head, which reads and/or

wr it esPat§Pynaing r 6P6ASt e sdéond Badénef fipgt diagd secapdessidéew second
side of the disc. The shutter is supported to, and novable with respect

to, thenepsini dae thody th@ asid® §%POSE HfalsPYelinatch&agh skheshead;openi ng.
The disc holding portion holds or releases the disc onto/fromthe

cartridge body. The disc hol ding nmenber preferably holds the disc b
pressiﬂngh%“séﬂHﬁdﬁﬁq&e &het hEIarkc SHAF nRf t KEShotLsmM of S tHEPRW
storage portion. Also, the disc holding nenber preferably brings at |east

t he outkRfopghi pheryiaddwih8owsUar eundikiggd@ddrdmPft Hdte isecihead dsn of the

disc into
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 ;artridge
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 storage portion. Also, the disc holding member
preferably brings at least the outer periphery and its
surrounding portion of the second side of the disc into
contact with the bottom of the disc storage portion.

In one embodiment, the disc cartridge includes a

plurality of disc holding members, including the disc holding



contact with the bottomof the disc storage portion. In one enbodi nent, the
disc cartridge includes a plurality of disc holding nenbers, including the -
disc holding 5 23 June 2005 nenber. Each of the disc hol ding sgihgsf00sS

di sposed so that a portion thereof is |ocated on, the outer periphery of
the disc. At least two of the disc holding nenbers may have the sane
shape. The disc holding nenbers may be interlocked 5 together to perform an
operation of holding or releasing the disc. In one enbodinent, the disc
hol di ngmembrieer. | Eagh od] [thesdiical holdgngmaeambelr san seldisipasearhtss ihat The
ring is deformable so as to have an inside dianeter that is greater 10
than the dianeter of the_disc.. The disc holding nmenber preferably has a

sl ope t RatPXIoRcthehedt t ke diecates e EBPy OUheTy| E%Bé?h@rﬁ’hé’féi%*&e
hol di ng menber on the cartridge body so that the slope of the disc holding

menber @yeEhangs, kAl fio PoE! BAE' 418k hBEaThiCmehbel e il Rfave® BHOUIN
Into contact wt a side surface or e ge
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 rihg.!nade of an elastic material. The ring is
deformable so as to hgve an inside diameter that is greater

10 than the diameter of the disc.

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

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

In one embodiment of the disc cartridge, the cartridge

20 body includes a pair of positioning holes that engages with

6



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 2??'uﬁﬁﬁ a

pair of positioning holes that engages with 6 23 June 2005 po i 3

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 udeg)@mnﬁﬁ\t@; RAMY .OrHeN posanddaahgWpliNsaareOpy-6¥iRaat ke Araykded for
a disk drive and that is used to prevent the disc cartridge from being
i nserted erroneously. In another enbodi nent of the disc cartridge, the disc
cartri dgirinslytae rdgfiides an coreere position twhen etymgdisei chraridgeonsex
portion provided for a disk drive when the disc cartridge is inserted into

at the AT Jod 1B Aeku@FiFRe di sk drive. the disc hol di ng member 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 portion 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 embodiment of the disc cartridge, the disc
cartridge body includes 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 positioning pins of the disk drive
engage with the positioning holes of the disc cartridge, the
disc holding member may release the disc that the disc holding

member has held thereon.

20 As another alternative, as the convex portion that is

7



15 menber has held thereon. Alternatively, as the positioning pins of the
disk drive engage with the positioning holes of the disc cartridge, the

di sc hol ding member may rel ease the disc that the disc hol di g yypRlpgE has
hel d thereon. 20 As another alternative., as the convex portlon that 1s 7
23 June 2005 provided for the disk drlve 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 the
di sc hoP#oNgdeenber Hhas @bsl dsiveeteonpreventithe &hes heartridgeditom, as

t he convex portion prOV|ded for the disk drive engages with the concave

portion rid he dISC hol rel ease the

di sc thgﬁgg I%% cé%ﬁ#rég% 839788 fﬁgﬁgoﬁ?elgo?ﬁg 5§9€§ﬁqqldge
may include a pair of di sc holdlng nenbers each hol di ng the di sc thereon
at two peoRtigedEFel ahe ldisacdrefidyse bﬁédamgcmataﬁﬁgrrmén%&a%w

one of the 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 cartridge, the disc holding member may release the
disc that the disc holding member has held thereon.

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

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

The shutter may include a member that engages with the
disc holding member so that the disc having been held is
released as the shutter is going to be closed or opened.

20 The disc holding member may include a deformable elastic

8



perform ng the operation of holding or releasing the disc at 15 the two
‘points of the disc holding nenber substantially sinultaneously. The
shutter may include a nenmber that engages with the disc hol di #g5RM8E 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 menber, may include a defornmable
elastic 8 23 June 2005 5 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 easesbrbyorflefieingg Hhenchdsted RO bisOfto lHdrAn@neTRedLPEMt pal-Reofi SC
cartridge further includes a | ocking nmechanismfor fixing and supporting
the disc holding nenber onto the cartridge body while the disc hol ding
menber the ¢areEridpe heodly sc Ther ddrc mayorize eerbdimereldfor heedleased
cartridge, one of the disc holding nenbers includes a | ocking nechanism

for fi inq%q?qm%p sy porgin .t he di sc holding nenbers onto the cartridge
body WIS R0 PAPRG HieRBEFECBre hol ding the disc thereon

In one embodiment, the disc cartridge further includes a

5

locking mechanism for fixing and 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

10 supporting the disc holding members onto the cartridge body

while the disc holding members are holding the disc thereon.

In one embodiment of the disc cartridge, the disc
holding member further includes a stopper portion for
15 preventing the disc from dropping down from the storage
portion of the disc cartridge when the disc holding member
releases the disc.
In one embodiment, the head opening reaches a side
surface of the cartridge body.

20 In one embodiment, the disc cartridge includes a

9




I n one enbodi nent of the disc cartridge, the disc holding nenber further

I ncl udes a stopper portion for 15 preventing the disc from droppi ng down
fromthe storage portion of the disc cartridge when the disc,Rgl,Ad 56hs
menber releases the disc. In one enbodi nent, the head opening reaches a
side surface of the cartridge body. 20 In one enbodi nent, 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
cont act prytdetibe saegesd Sifix ofpidwertiiity THRepr aiect i virdnfly edettsing
preferably selected fromthe group consisting of an 5 anti-scratching
nonwoven fabric, a dustproof nonwoven fabric, an anti-scratching coating

| ayer asgratehedpredf theatPatteomyat thg ohbsenisd@inaga  PeREignscthaktri dge
further includes a brush or a dust w ping nenber on one side of the shutter

that = 10 moves AGUAS HIE DSAS.APYYA0 sbemnbhe it tenls opencd o

layer is preferably selected from the group consisting of an

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

In one embodiment, 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
closed.

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

15 storage portion.

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

20 holding member.

10



In 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 bottom of the disc 15 storage portion. In one enbodinent23§JH%2$b§c
cartridge further includes a disc holding/ interlocking nenber, 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 nmenmber. 10 23 June 2005 In one enbodi nent, the shutter is

substant i al | ¥ni brd febodiRRRE ANthd SsH@ €b:5 01 &Sshidks £ 4 @d £ 8pc 5| 4 dgadr ound
the chucking openi ng, and opening or closing of the shutter is

synchroni zed with the holding or rel easing operation by the 5 disk holding
menber . sTapedi akd hdlsdi hgldender gs efter abPyakel dend hesldidse aiyeradn thy
pressing at |east the outer periphery and its surrounding portion of the

X EEE MG R R R

synchronized 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
portion of the second side of the disc against the bottom of
the disc storage portion, 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 contact with a side surface or edge

11



I n one enbodi ment, the disc cartridge includes a plurality of disc holding
menbers, including the disc holding nenber. Each of the disc holding. o
menbers is disposed so that a portion thereof is |ocated on Qﬂ ég&d%ﬁ
peri phery of the 15 disc. The disc hol di ng nmenber preferably has a slope
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 .ofi tthe 4disle, sthéaepyogreggendl thd Hine: Hrddn t heréssingt BREEDY
gripping the disc thereon, pressing the disc against the bottomof the

di sc storage portion and holding the disc thereon. In one enbodi nent, the
di sc holdisty AEABREL nEreddetipm 504 ashpc b9 i sitausme hReorvden nehded so
as to forman integral part of the cartridge body and that is deformable
I n such

the di sERRSRREnscasE® FhEPRBR" i fci Ldes o of opper poriion 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 Qisc 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 1is substantially in a fan shape.
In one embodiment, the disc storage portion includes: a
first inner surface to be the bottom of the disc storage
portion; and a second.inner surface that is substantially in a

cylindrical shape and that surrounds the outer periphery of

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

12



10 droppi ng 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 hol ding nenber rekggiegmﬁge
disc. In one enbodinent, the disc holding/ interlocking nmenbei™ 3
substantially in a fan shape. In one enbodi nent, the disc storage portion
includes: a first inner surface to be the bottom of the disc storage
portion; and a second inner surface that is substantially in a cylindrical
shape and that osigr reupedinget puttie pshuphery isf Potidedi sutwhee td® di sc
is stored in the disc storage portion. 12 23 June 2005 In one enbodi nent,
the shytlegikss Qgggggggeputside of the disc cartridge. In one enbodi ment,
the shutter is provided on the bottom of the disc storage portion. In one
enbodi ment, _the shutter exposes or covers the chucking opening. In one
enbodi ment , IRhenfurBEPdémenhe Shat FBPSties dfepPrpyided 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 nay be provided at a portion of the
shutter and fixes the disc onto the shutter or the cartridge body
synchronously with a novenent of the shutter, when the shuttes ygevmos the
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
substantiaILF in.a cylindrical shape and that surrounds the outer
periphery ofTP¢ h@l8FsBOMHeR%t RO | Ba¥t BrePLAY 1R RscasPOrEdeporti on;
and a di sc wi ndow t hrough which the disc is inserted or 5 renoved. The disc
st or agef pohei ahigtterresahde fdixes thies eidiseo onthat thee ssiuteaf dhe tdiesc i s

exposed inside the disc window. In one enbodiment of the disc cartridge,
th yalel ' [ Ri I Xi [ to the
shut t o urer Fh SR, FHAERBLSIRT AR (& Tho Bincad B8 LHE ShaEs 22

openi ng synchronously with opening or closing of the shutter.
when the shutter 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 di ng portions, which include the disk holding porti omanghe®iosh are
di sposed on the shutter so as to hold the outer periphery and its
surroundi ng portion of the disc. In one enbodinent, the disc is brought
into plane contact wth the shutter by the disk holding portion. 20 In one
enbodi ment ., the di sk hol ding portion_has a 15 23 June 2005 downwardly

t aper ed BP0 igri p§eFRBA(i et e PRERAES Kbatgidsy subetantielivt drcoat act

with a side surface or an edge of the disc, and holds the disc with

respect it i rtr'Hgﬁé b brd,ngi | SG..401.0 pl Qntact with
t he shut(%)felr .I{%lﬁ?lonée enbogl?érireth&%{l,a tt hée |dslg]&csj;(ra%l?él dggtgﬁrﬂ%erﬁ rb?lr?%iyud%g a

| ocki ng mechanismfor fixing and supporting the shutter onto the cartridge
body whithe tdiescs hietne rtheovdirss: tie stowdd nth Opendig: antbidge headt oHENi Ng.
The second inner surface is preferably partially notched so as not to

“interfere with éhe 1Q qperation of the shutter.
and a isc window through which the disc is 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 is brought into plane contact
with the shutter by the disk holding portion.

20 In one embodiment, the disk holding portion has a

15



I n 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 chucking opening and the head openi ng3 Jude d0050ne
enbodi nent, the disc cartridge further includes multiple stopper portions
that protrude toward the disc w ndow to prevent the disc from dropping
down through the disc w ndow. The stopper portions nay nove in a thickness

direction of the disc carfridge as the shutter. is going to be 20 opened or
cl osed. q%wré“?’ﬁ‘gl e %ﬁ% Ko %’ hb%ﬁ?‘%nl’:,i!‘et Hi}srﬁ SThexFn | Bge PRAPILAGI ude a
plurality of shutters, including the shutter. The plurality of shutters
may coopgidit 818hd higeShcOh tdit @i EXPRSE 18k GRMEace! RE: AHICkigY 8@9535,@9 and

t he head opening. 5 In one enbodi ment, one of the shutters 1S provided with
a |ocking mechanismthat fixes the shutters onto the cartridge body while
t he shutdiss, and dwidsi et Béschudkhngesperitngoante thethtddeopediyngy | n
one enbodi nent, the shutters cover the chucking

bringing the disc into plane contact with the shutter.

5 In one embodiment, the disc cartridge 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 surface is

preferably partially notched so as not to interfere with the

10 operation of the shutter.

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

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

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

20 opened or closed.
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10 opening and the head opening by partially overlapping with each other
in a thickness direction of the shutters. In one enbodi nent, the disc
cartridge includes an erroneous insertion preventing nechani samdmR20obe
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
multiple rotation shafts that are provided on the disc cartridge body.

The rotation shafts are eferably provided in respective 20 pqQrtions of
the disc cart dé’é‘eboa?)bg‘ﬁﬁ'g‘?nthaﬁ}{)‘%e%sé’c ??r§§1§8ﬁe ‘E@OS%’F&F“Q&
portion. Also, the head opening may reach a side surface of the cartrldge

body, anfhJha st ads# oshetedts nﬁﬂcf@dlﬂéoﬁh@e% er@NOt §RL 'lgf‘ ig'i:#g

thereof that is opposed to the former e surface. 5 1n on
the shutters include interlocking portions that open or close the shutters
whi | e baifhgshuttteard ovie dcowpérabte hwbthepachhetihetrertmcdxpas@ooti aosepay be
cam shaped or gear-shaped portions that are provided for the
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 head opening by partially overlapping with
each other in a thickness direction of the shutters.
In one embodiment, the disc cartridge includes an
erroneous insertion preventing mechanism for the disc
-cartridge.
15 In one embodiment, the head opening reaches a side
surface of the cartridge body.
In one embodiment, the shutters rotate on multiple
rotation shafts that are provided on the disc cartridge body.

The rotation shafts are preferably provided in respective

20 portions of the disc cartridge body other than the disc
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respective shutters. Alternatively, the interlocking portions 10 may al so
be belts or links. In one enbodi nent, the disc cartridge further includes
an elastic nenber that applies a force in such a manner as tg3 jfgRemoshe
shutters opened or closed. The elastic nenber is preferably provided in a
portion of the disc cartridge body 15 other than the disc storage portion.
The el astic nmenber may have been nolded so as to forman integral part of
the shutter. In one_enbodi nent, the stopper nenbers may be renovable and
nmay have AT OPRERLRR: as 2559 or Hhentheptl opapingomathereaghc 4 t Fidge
body. 18 23 June 2005 In one enbodi ment, the stopper nenbers are provided

so ast e {9@1: i dy. ne enbodj nent he disc
cartri dg%xlq%(ﬁeu?e%s/a%{éapctf 0 ec]tdl‘%eqﬁ%;‘;e'r gq t‘%‘ré/ev]éél ?ﬁlgo? hé %?ti 'f‘?gmi)ﬁet ting
5 scratched on a portion of the shutter that contacts with the second side

of the drssridee n¥alt enidttterd BEde | surFRicraflneosetiost efdsf 69pb588 g60UP

consisting of an anti-scratching
the former side surface.

5 In one embodiment, 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 provided in a portion of the disc cartridge body

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

In one embodiment, the stopper members may be removable

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

20 cartridge body.
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nonwoven fabric, a dustproof nonwoven fabric, an anti- scratching. coating
| ayer and a dustproof coating |ayer. 10 In one enbodinent, the dirt of the
disc is renoved by rotating the disc while the disc is in plange@opact
with the shutter. Alternatively, the dirt of the disc nay also be renoved
by the opening or closing operation that is perfornmed by the shutter to
expose or cover the chucking opening and the 15 head opening. In one
enbodi ment, the erroneous insertion preventing _nmechani smincludes convex
portions or tBnERFe SO halther ELEPBOFdAEMRLSUL @Fe sPgevideflacss of
the cartridge body so as to be asymetrically disposed in a direction in

whi ch the tgobgi§gﬂggégigdggohsthﬁzgégggiﬁggobgagexternal apparatus. 19 23

June 2005 In one e | ment, the cki ng chanrsmincludes: a |ocking
hole that is formed through the disc cartridge body; and a |ocking
protrusi on ponti onet haimbcsliptemti,dectfeor diwc sbaiteid§e asnt@uasgage Wit h
the | ocking hole when the shutter 5 is located at such a position as to

cover the chucki ng opening and the head openi ng.
protective  layer for preventing the disc from getting

5 scratched on a portion of the shutter that contécts 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-
scratching coating layer and a dustproof coating layer.

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 closing operation that is performed
by the shutter to expose or cover the chucking opening and the

15 head opening.

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

20 disc cartridge is inserted into an external apparatus.
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10 I n one enbodi nent, the | ocking protrusion portion is provided for the
shutter by way of an elastic nenber and the elastic nenber applies a force-
to the locking protrusion portion toward the |ocking hole angh fiBkepos he

| ocking protrusion portion engage with the |ocking hole. In one

enbodi nment, the | ocking nmechanismincludes: a |ocking hole that is fornmed
t hr ough the disc cartridge body; a 15 |locking protrusion portion that is
provided so as to engage wth the | ocking hole when the shutter is |ocated

t h d, at e
g I33E|ng |§3§LB%§2J§®X%Q¥&$¥ hekggsgbggg%ggdggﬁgkggS%p @lrsﬁgconvggenlng

portion or first concave portion that is formed 20 on the | ocking |ever;
and a IKIthaC UIRY LA t 1 ONFOFmEQC BRGoRGh2FhdURE s20 M maniviRye 88dyon t hat
is formed on the shutter so as to engage with the first convex portion or
first concave portion at the covering position. The |ocking |lever may be
provi dead op tleckdingc REQEFRSRN BoFsaPnbytRaly df apretiddad cfaentdre The
el astic nenber may

shutter so as to engage with the locking hole when the shutter
5 1is located at such a position as'to cover the chucking opening
and the head opening.
In one embodiment, the locking protrusion portion 1is
provided for the shutter by way of an elastic member and the

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 1locking protrusion portion that is provided so as to engage
with the locking hole when the shutter is located at such a
position as to cover the chucking opening and the head
opening; a locking lever provided for the disc cartridge body:

a first convex portion or first concave portion that is formed

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

20



apply a force to the | ocking protrusion portion toward the

make the | ocking protrusion portion engage wth the | ocking hole. The
el astic nenber may al so apply a force to the first convex p@3tJuna2005first
concave portion 10 toward the second concave portion or second convex

portion to

make the first convex portion or first concave portion engage

with the second concave portion or second convex portion. Also, the

| ocki ng protrusion portion and the el astic nmenber may have been nol ded so
as to fGORVEft @Fdiogarthatofig hkormed hont Ehe APUELRRL BPel@P, theePIREE ng

| ever and the elastic nenber may have been nolded so as to formintegral

ehhadi | , ; i g ! ud
B Convex iy S, Ty b IR O SR s R o I o

a convex portion
hol e of the disc while the shutter is keeping plane 21 23 June

20 center

S pro to protru

2005 cowrbsetringt boshieidnsc and covering the chucking opening and the head
opening. As the shutter is going to be opened, the convex portion |lifts
the disc in a thickness direction of the cartridge while contacting with
the | ower suThgcdoskinge ldq'vgac,r, may be provided for the disc cartridge

S body by way of an elastic member. The elastic member may

I ocking hole to

einto a

10

15

20

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
force to the first cpnvex portion or first concav.e portion
toward the second concave portion or second convex portion to
make the first convex portion or first concave portion'engage
with the second concave portion or second convex portion.
Also, the locking protrusion portion and the elastic member
may have been molded so as to form integral parts of the
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

center hole of the disc while the shutter is keeping plane
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5 thereby getting the disc and the shutter out of plane contact from each
other. In one enbodinent, the disc cartridge includes a plurality of
shutters, including the shutter. Each of the shutters includes JaneCxpngex

portion that

is provided for the 10 shutter so as to protrude into a center

hole of the disc while the shutters are keeping plane contact with the
di sc and covering the chucking opening and the head opening. As the
shutters are going to be opened, the convex portions lift the disc in a
t hi cknessomliacictwith othé hdicar tarndlgeowkirimg 1bheorhacking Whdhie deaer

surface of t

he disc, thereby getting the disc and the shutters out of

pl ane contact fromeach other. The convex portion may have a shape that is

sel ect ed¥& dif

aq PR cohsi §PPnghuttersifedodne difaRe P cathehape,

a 20 ring shape and a shape made up of multiple spheres. 22 23 June 2005

| n one eliRA et 16Ae 13ERP A, Sl & MAMBHA affldey epdutter.
The st opper nenbers nay%be forme |ntegrar}y w t the:s%ﬁ%éﬁ %@ ﬁgy of
fl exi bl e menbers or

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 embodiment, the disc cartridge includes a

plurality of shutters, including the shutter. Each of the

shutters includes a convex portion that is provided for the

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

the shutters are keeping plane contact with the disc and

covering the chucking opening and the head opening. As the

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

disc

in a thickness direction of the cartridge while

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

the disc and the shutters out of plane contact from each

other.

The convex portion may have a shape that is selected from

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

20 ring

shape and a shape made up of multiple spheres.
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el astic 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
cartridge body may include a guide concave portion or a guide_convex
portion that engages with the convex portion or the concave p%?ﬂ?&92095 t he
stopper nmenber. The stopper nmenbers may nove in the thickness 10 direction
of the disc cartridge as the shutter is going to be opened or closed. In
one enbodi nent, the stopper nmenbers formintegral parts of the cartridge
body. The st dppeeneemmhadimentbe ther netoppergmenbeng t forme tafegralhe body
by way of elastic 15 nmenbers. Each of the stopper nenbers may be an el astic

menber _that is_.ohltained separgting ,a portion of the cartridge body via
aslit. pl?é%ﬁ" ottt H%’est%b‘bgge]ﬁenbe%e qff%‘?ﬂdg‘eﬁgﬂ'”?stmayco FextP3req on or
a first sloped portion while the shutter may include a second sl oped

porti on ;@ edra®E PNde AV ehe PUHU L 28y Thead | bt £0MMA PORbnBArand L he
second sl oped portion or the 23 23 June 20 first sloped portion and the

second convex portion may contact wth each other.
elastic members. Each of the 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 disc cartridge as the shutter is going to be
opened or closed.

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

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

20 The first convex portion and the second sloped portion or the

23



Al so, when the shutter exposes the chucking opening and the head opening,
the first convex portion and the second 5 sloped portion or the first

sl oped portion and the second convex portion may contact w tJ3 Raehoet 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 thickness

di r ect igoi-diheyigpfe d A¥iloRg| i kN n C i
shutter while ?ﬁi sﬁﬁ}tePabg&gfgh%hgbgﬁﬂgkFgggggeﬁ?%gﬂaaaﬁﬁyr%%ﬁﬁ%gg
opening. 15 I n one enbodi nent, an opening/closing |ever for use to open or
cl ose twigdhstagdherosbgmd a | ocki ng nechani smfor use to fix and support the
shutters to the cartridge body when the shutters are |ocated in such a

position as to cover the 20 chuckingﬁgpenin% and the head opening are
provi ded fo*tSRy e Yhaesbysteli PREPSRE dhes Frakiagkmpendng and

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

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

15

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

20 chucking opening and the head opening are provided for two

24



The shutter may be supported, and novable with respect to the cartridge
body, between the second side of the disc and the bottom of the disc
storage portion so as to expose or cover the chucking and hQﬁ#ﬁ@B%@bﬁgs’
and defines a hole in a region corresponding to a center hole of the disc
while the shutter is closed. 25 23 June 2005 In one enbodi nent, the hole
of the shutter has a dianeter that is approxinmately equal to that of the
center hole of the disc. Arimmy expand froman inner side surface of

t he digicf fetaritagengordéf orhé osmuttéhe. center of the disc and contacts wth
an outer edge portion of the disc while the shutter is closed. In one
embodi ment .t hiesSRULLEr Sf i 0es B RoLe N an £ o8, LPLT espanding. Lo a
center hol e ‘0t PHe d°sc "Whi | 28°t RePERGITSr '8 cT'odea S The i m y cont act
with the second side of the disc. The cartridge body may have a gap

bet weetp tthee rdantanidiget bedynnbetiveapr thar bacendf siide difs¢hst diageaporti on so
that a portion of the shutter is stored in the gap while the chucking

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.
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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
the hole of the shutter. The convex portion contacts with tggﬁfec%gﬁ si de
of the disc while the chucking and head openi ngs are covere yng 2082
shutter. In one enbodi nent, the shutter includes a convex portion that

cl oses a gap between the second side of the disc and the shutter while the
shutter is closed. The convex portion nmay be |ocated closer to the center
of the disc storage portion than the rimis while the chucking and head
openi ngs are exposed by the shutter. The convex portion nmay be a

protective Y. t nt i f i.ng r at _.1n one
enbodi nment , hg (%E%t ec ?Q/‘g{ﬁts/ert%%mg)rlgéviso ed{h(;.errrsgﬁtettte;}i r?]%%o%p?el\%glﬁtte{}he di sc
fromgetting scratched. The protective |layer may be selected fromthe
group tlomki 58| appoeximatahyi eqepat Ehi hhatonhotbe fabties, hgleusiprtdes

nonwoven fabric, an anti-scratching coating |ayer and a dustproof coating
| ayer.q{H-0ne enbodi nent, the convex portion forns an integral

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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si de
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to ex

of the shutter. 27 23 June 2005 The disc cartridge may conprise a pair

utters including the shutter, the pair of shutters nmay be supported,
and novable with respect to the cartridge body, between the
isc and the bottom of the disc storage portion so as to expose or

t he chucki ng and head openings, wherein the head opening reaches a
surface of the cartridge body, and wherein an operating portion for
to open and close the shutters is provided for the shutters and is
| ocat ed i nsifleotdeehivadinpat) Nnghe28i233 durer2QQ? Fhettesk ie@ntudedga may
ise a pair of shutters including the shutter, the shutters nmay be

t ed d bl i
gcg?%%ggpogﬁgxgﬁsgrgﬁﬂgtﬁgf o??%ﬁ16f FQ dist & edrag

pose or cover the chucking and head openings, and mhereln t he

6gde of

ect.to t cartrld e bod,ﬁh bet ween t he
GVEX so as

shutt epsrbtwe Ebhshcasd wseatonthe pabesnaf scaat axt e faces, waach paig of
contact surfaces

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

In one embodiment, the convex portion forms an integral

part of the shutter.
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contacting with each other, the first and second pairs being not aligned

29 23 June 2005 with each other. In one enbodi nent, the contact surfaces of --

each of the first and second pairs are sloped, and overlap Wi R, a5
other, in a thickness direction of the disc. The disc cartridge nmay
conprise a pair of shutters including the shutter and a nunber of disc
hol di ng portions including the holding portion, the pair of shutters may
be supported, and novable with respect to the cartridge body, between the
second si deThé tdiesdi smamdidde bett opompiritsiee di spastrorafje gortttiears so as
to expose or cover 30 23 June 2005 the chucki ng and head openi ngs. The di sc
hol di ngnppa&ie StH@YshQQtBEEVitﬂéd B8k biFe shititle@isS maPp PreTHINedi sc

agai nst the shutters, and hold tﬁe di sc thereon while the chucking and

L SRR CIU TN T e R S
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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the disc storage portion with respect to one of the shutters. The disc
cartridge may conprise a pair of shutter including the shutter, a nunber
of disc holding portions including the holding portion, and g3 RyBRHsof
stopper nmenbers, 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 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 provitked digrk t ls@rtegiigiaeer mayandosnehsef @ hepalisc dfol dihwg tgarst i ons
has a downwardly tapered slope that presses the disc against the shutters
and holgis) didengli et Neneenewhi 1@ d henghueksngAndpeheash 9Pt A9S AL
covered with the shutters. Each of the st opper” nenbers nmay have a di sc
contact surface that prevents the disc from dropping down fromthe disc

st or ad‘éo‘b%?]t‘? oY’ FEP S5 pit6vi 488 f6RTERAAESS t‘lg)?ﬁge BRIV E R pridter ude
over the disc, wherein a portion of the slope of each of the disc holding
porti ovecaray biedéoodt echeovéist handontltect bstitbmacefoftheadhsof dtrerasjeopper
menbers.

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

29



I n one enbodi nent, the pair of shutters is |ocked together while closed.
I n one enbodi nent, the disc cartridge further includes a shutter contact
portion that regulates the positions of the shutters being c%)ﬁﬁg.z(ﬂjge
disc cartridge may conprise a pair of shutters including the shutter and a
nunber of disc holding portions 32 23 June 2005 including the disc hol ding
portion, the pair of shutters may be supported, and novable with respect

to thqwft tégggeogggy, bet ween the second side of the disc and the bottom
of the i sc 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 dizcorgaierdodimenthuttilee sconhdctheiud fislsesdialc eheheol Wid e t he
chucki ng and head openings are covered with the shutters. Each of the disc

hol di ngi r PO HRNSsEBYNENGIAdEs A afrler S518PEH) O t Bvarfibbstwheh gtacand  a
second portion with a second height that may be |ower than 33 23 June 2005
other, in a thickness direction of the disc.

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 or cover

30



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
hol di ng portion that noves as the shutters are going to be opengs fJos

cl osed. The recessed portion may be thinner than another portion of the
upper surface of the cartridge body under which the second portion of the
di sc holding portion noves. In one enbodi nent, as the shutters are going to
be clasekhidieind r&id PRedd 0psRDAGSt STHEt BikBendlggngapbireh ohkamayt he
second portion. 34 23 June 2005 The disc cartridge nmay conprise a pair of
shutters including_the shutter, a nunber of disc holding portions

el Ul e G Lot hB) BRAg SHOCEEGT, AT SRSt nihber 2B i neho thei 1 of
shutters may be supported, and novable with respect to the cartridge body,
bet weeshuthtee secoafddsindd df thde didics ctloakdhewhol torvhef theckisg sher age
portion so as to expose or cover the chucking and head openings. The disc
hol di rtions may_bhe provided f.or the shutters, pfess th di_ sc .agai nst
the sHITTbr NI RoT 8ot RRVATER i ed T s - ThE Teast ohie>or”

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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chuck

ing and head openings nmay be covered with the shutters. The st

opper

menber may be secured to the cartridge body so as to be novable between a

state of protruding into the disc

into
is no
cartr
of sh

inclu
of sh

the disc window. 35 23 June 2005 In one enbodi nent, the stopper
vable on a plane that is parallel to the upper surface of the

wi ndow and a state of not 2¥ bine@fDhg

nmenber

i dge body. The stopper nenber nay be rotatable on the upper surface
of the cartridge body. 36 23 June 2005 The disc cartridge conprise a pair

(lj\tlch?ar}% eia %11#12 i(:rn%aeté:q:e tsoh'{t tee rc’ar rnl aegalogif dib%%.wbe%lnd it%% l%%rctoin n

I'ng ing portion, an ‘recei ving portion,
utters may be supported, and novable with respect to the cartr

S

he pair
i dge

body, $itewsh the diespmhditde dotttren difs ¢ rendlitdre stivataigempofrtiiles diosc

storage portion so as to expose or cover

The n
press

t he chucki ng and head openi ngs.

f..di hal di ] - I f h ,
hetgflofhafe oL SR opockbon meghe RS (e s utter

agal nst the e disct

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 is locked
together while closed.

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

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

including the shutter and a number of disc holding portions
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chucki ng and head openi ngs may be covered with the shutters. The disc

recei ving portion nmay be provided along the inner 37 23 June 2005
circunference of an inner |lower surface of the disc storage @3rluned0@&o 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 enbodi ment, at |east a
part of the disc receiving portion is parallel to the inner |ower surface
of the disc storage portion and contacts with the other side of the disc.
The disecledengi hige pdis¢ omohdindercrttigyer thieapails pfoshdbtierpenaedre an

i nner side surface and the inner |ower surface of the disc storage

porti ogupphiteds hanshuhdesslar eichosesspadt the theccasthebdde thwaput er
edge of the disc may be in contact wth the disc receiving portion. 38 23
June 2 L .SC i d 0 [ Qal r tt | nelcudi t he
shutteggg%%gg %5%m§é§éﬂ%iggd%ol |ngﬁ%o?Fgg%saggngﬁﬁhiﬁ%é%%g Fsghﬁglding

portion, the pair of shutters may .
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 holding
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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be supported, and novable with respect to the cartridge body, between the
second side of the disc and the bottomof the disc storage portion so as
to expose or cover the chucking and head openings. The nunbe23 ddnedl0O6
hol di ng portions may be provided for the shutters, press the di sc 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

botto of .t he djsc hol ding ortions pass ile the shytters are going to
be oparitl BFESEI BELATC TheNT HEBETT Ggithis et bEPT e CELLEHTI8 D58V B 2005
The disc cartridge may conprise a pair of shutters including the shutter
and a hundbern otedessebol ph ngi gor ticonsecehiekudiing tthe dbsc tiod difigsaorti on,
the pair of shutters nay be supported, and novable with respect to the

cartridge body, -between f.he secqond side of.the disc and the bottgom of the
di sc éﬁ%ﬁﬁ?pmﬁ i6ﬁ¥§5 é%‘cb 2§%géggor%85%éPnthgh%ﬁud%?Y%F and ﬁ%gh
openi ngs. The nunber of disc holding portions may be provided for the

shut t eslit s sarke ddsngagad ndte t bpened 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 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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shutters, and hold the disc thereon while the chucking and head openings
are covered with the shutters. An inner |ower surface of the disc storage
portion may include second regions that are |located in the vbgijphdyooaf the
outer periphery of the shutters while the shutters are closed. The second
regions may be recessed. 40 23 June 2005 The disc cartridge may conprise a
pair of shutters including the shutter and a nunber of disc hol ding
portions including the disc holding portion, the pair of shutters may be

Second o actH The Satimd AR ERY: ofebPERE B ST ordte SHNTEP <o as

to expose. or, cover the chucking and head openings. The disc hol ding

porti ofRCHEIBE FH&vi GBYELEGr tRe HRRGRr 8T prless thRlding RPAHHANT he
shutters, and hold the disc thereon while the chucking and head openi ngs
are cowrelBeding hthRe ddiisq theldingm paneiohowands s f siteppért hembgirs® 5t or age
portion may include third regions that are |ocated around the chucking and
head ofeni pgsi and/for shedteds mayerbesi dappwritace ohndhemdirablst afiage

portion. The third
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 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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regions nmay 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 provi dezB Jue 2005 st
and second side surfaces of the cartridge body. The first and -second side
surfaces nmay be adjacent to each other. The first operating portion may be
a protrusion that is connected to the shutter, and the shutter nay be
opened or closed by sliding the first operating portion along a portion of
the first sinleoserfadmdimgngo, the séomperopremivengigomawabimyobe aa
rotational menber that is engaged with the shutter. Then, the shutter may
be opengte othst osedphyanotkat iteg tiHe sEsonNdsepesdeéi 6g pbet i@rtridge

Al ternatively, the second operating portion may also be a sliding |ink

member, 4Rt iEhengAgRH M t hiekde rShELer be TNES: at hBEe STUH t &mdTRY R opened
or closed by sliding the second opefating portion along the second side

surfaqglrégcg3oﬂuPﬁe299§tridge body.

36



In one exanple, the second operating portion may al so be a belt nenber that
is connected to the shutter. Then, the shutter may be opened or cl osed by
sliding the second operating portion along the second side s¥¥#uee2006n one
exanple, 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. 43 23 June 2005 The disc

cartridge NBye COIPET SEr8rPALE bmphutbensphiel vdi REuhe rEhutfaihd ihgrunber

of disc holding portions including the disc holding portion, and a
rotati,on stopper mber , the pair_ of r rt.ed, d
nnvablébemf?%gg%gbggtnﬁgbfﬁécggﬁé%?%g%gg%%ég égggégﬁgtagggggéﬁg éﬁle of

the disc and the bottom of the disc storage ortion sop.,as to, expose or
cover $HRC chAtRing BRATALRA GP¢hinddlSTnESHRE¥I " AoPaFhd Por thenPatdy be
provided for the shutters, press the disc against the shutters, and hold
the dist sheteenswnilyebehsuppiordieichg antd m@agﬂ@pe»rﬁtﬁgsr%ﬂf@qtom gdhenith the
shutters. The rotation stopper nenber may be provided for at |east one of
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 portion may be provided along the inner
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the disc holding portions to prevent the disc fromrotating while the
shutters are closed. 44 23 June 2005 In one exanple, the rotation stopper
menber is made of a material having a |arge coefficient of f23bwe@A0and is
provi ded for the at | east one of the disc holding portions so ‘as to
contact with the disc while the shutters are closed. In one exanple, the
rotati on stopper nenber is nade of rubber. 45 23 June 2005 The disc
cartridge may conprise a pair of shutters including the shutter, a nunber
of di 2@ daintidyemes todnan iinclardi hegwé hesdr§acholodi Ntheodison sdodaate | east
one stopper nenber, the pair of shutters may be supported, and novabl e

with respect to the cartridge bod bet ween, t he second side of t di sc
and t f?é’t%o‘tqrbn?%f atshgtodi %%ng“f‘f)ga étﬁ‘oﬁr} oPUEST a§99F0 RGosd O?Ecg\?'ger t he
chucki ng and head openi ngs. The nunber. of disc holding portions may be
provi deddral dive shfitties sdis@resstt he desngapaildswhtihe shet tsénstearsd hol d

the disc
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 portion. 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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t hereon while the chucking and head openings are covered with the
shutters. The at | east one stopper nenber may be provided for the
cartridge body so as to protrude at |east partially into the 2di®xaepposiow.
The head opening may reach a side surface of the cartridge body. An
operating portion for use to open and close the shutters nmay be provided
for the shutters and is |located inside the head opening. 46 23 June 2005

In one exanphe, Hhgcshutdansidipve Ebhptiand second, pairge ofsipantact

surfaces, each pair contacting with each other. he first and second pairs
are nog igned wth each other The cont ac urfaces qof each of the first
and seJcr&f?\iju Ja‘??s%y S?’ngﬁrop%’b‘? ana’uﬁ&&rl a‘b% \Aﬁfﬂce&?ﬁrd&f‘ﬁeﬁo’?tﬁ’%{ls
thickness direction of the disc. In the first pair of contact surfaces,

t he cohrabedingfbbe Ofisendodidimge pawt strut t the payrbefl sdattdersovweay t he

contact surface of the other shutter. In the second pair of contact

surf ages eppberodheanbandvabhe gonhackspsutl ace tofe dg-tanNRIFHWIEF, My be
| ocat ed under the contact surface of the other shutter. Wiile closed, the

shutt ese JaYn 48k NG9! 8148 3£ eghaN HUL eSRANEHAY SO AofeRkere il e of

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.

39



the disc. Specifically, the hole defined by the shutters may have a
dianeter that is approximately equal to that of the <center hole of the
disc. In one exanple, the disc holding portions are provi ded 2¥Jiis 2D06e
2005 at two ends of the shutters, and each of the disc holding - portions
has a downwardly tapered slope. At |east one of the disc holding portions
may be provided so as to be novable toward the center of the disc. 5 In

one_exanpl opmeach f g iz ohdiynocBARLEAES ai NEdpHes A (il dias t on

with a first height and a second portion with a second height that is

| ower th he first _height. An upper surface of the_ cartridge body has a
receséﬁﬂgﬁ ??ohﬁ?osP€$§%Géé?H£ ?OBUHPthé%fi?%?CpEP}géH%ﬂpégiﬂP the 10
di sc holding portions that noves as the shutters are going to be opened or

cl osedindhedirg etlvedd pex tholding thunihien,t kthe panot hérshoertéon rafy the upper
surface of the cartridge body wunder which the second portion of each of

the disgpd@tehdg aBar @RS ITOVRSthlorAspddte sBUtdHY ScarerdayBg oy e

cl osed, the first portion
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. An inner lower
surface of ‘the disc 'storage portion may include second
regions that are located in the vicinity of the outer

periphery of the shutters while the shutters are closed. The

second regions may be recessed.
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may contact with the disc earlier than the second portion. In one exanple,
t he stopper nenber has a contact surface that contacts with the disc 100.
A portion of the slope of at |east one of the disc holding p23 Jure)0ss

| ocat ed over the 20 contact surface of the stopper nenber. 48 23 June 2005
In one exanple, the shutters rotate on a pair of rotation shafts that are
provided for the disc cartridge body. The shutters nmay include

|t erl ocki ng, pord] 0 dhAL IdHET Sk ciibligachaother  { a, ppa i glose the

shutters. e disc cartridge may I nclude an el astic nmenber that
applies a force to the shutters to keep the shutters cl osed. BRI EF
DESCRI F1¢ Iopd OFg DRARY MBS tHIeG  and sag ngabosgef vél §¢ eWoil BLnst e tigpreh
overall 10 configuration for a disc cartridge according to a first

embodi frent @ ng hendr 838t HOEMY Portida, 2chs %aP?r%Ee%Hdﬂ%éﬂéﬁ%éﬁ the
disc cartridge showmn in FIG 1 as viewed frombelowit. FIG 3 is an

expl oded perspective viewil|lustrating an 15 exploded state of the disc
CartriQ%eS%ﬁBﬂﬁt?ﬁ'Fﬁﬁg qovable with Tespect 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 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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FIG 4 is a cross-sectional viewillustrating a disc holding nenber and a
surroundi ng portion of the disc cartridge showmin FIG 1. FIG 5 is a

cross-sectional view illustrating another 20 disc hol di ng nme2bdunedidsa
surroundi ng portion of the disc 49 23 June 2005 cartridge shown in FIG 1.
FIG 6 is a perspective viewillustrating a state of the disc cartridge

shown in FIG 1 in which its shutter is opened and positioning pins have

been insert 2;ELG 44 S Sspafstighal, v ew,is! | radi he di sc
hol di ng menber aﬁg its sursr%?J%C?népport’:Lo Rown 1 n Igjlt%} %é G%Ieg etéjdi s a
perspective view illustrating the disc holding nenber and its surrounding
porti PEhA it WGt splgen s a plan viewillustrating an overall 10

configuration for a disc cartridge according to a second enbodinent of the
present inventiofRe. &hkodifeht, @ Phan ¥iewt | bust r aidegd Yl tahdg he disc

cartridge showmn in FIG 9 in ich the disc has been released.
portions are respectively 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 first 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 closed 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 second side surface.
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15 FIG 11 is a plan view illustrating an overall configuration for a disc
cartridge according to a third enbodinent of the present invention. FIG
12 is a plan viewillustrating a state of the disc cartridge28idoue2005 FI G
11 in which the disc has been 20 released. 50 23 June 2005 FIG 13 is a
plan view illustrating an overall configuration for a disc cartridge
according to a fourth enbodinent of the present invention. FIG 14 is a
plan view il]lu at | st f th isc_.h cartridge shown jn FIG 13 in
whi ch the d#écéﬁésggggﬁ?er‘el%égs%&coﬁ%(a%pfgaltsmaq ﬁoarr;cl\qﬁnev‘\?awl $? T ng an
overall configuration for a disc cartridge according to a fifth

enbodi aebeldf némeber esdatt | hyeobnordtreda st atthewhsnetti¢s. Theshuttles is
closed. FIG 16 is a cross-sectional view of a disc holding nenber of the

di e canbitdse ROPWhin El&ed® of! R1dded® By PN YISy TS LELLg an

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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configuration for the disc cartridge showmn in FIG 15 in a 15 state where
its shutter is opened. FIG 18 is a cross-sectional view of the disc
hol di ng menber of the disc cartridge shown in FIG 17. FIG 123iJan@2@san

view illustrating an overall configuration for a disc cartridge according
to a sixth 20 enbodi nent of the present invention in a state where its 51
23 June 2005 shutter is closed. FIG 20 is a plan view illustrating an
overall «co figu(ﬁation fotr the disc cartridge shown in Fl ].é:1 in a state
where its sﬂli.’l‘?te 135 optned- 9% FIEY 25 TSR aff vPEW i | PhistTRLT G an
overall configuration for a disc cartridge according to a seventh
enmbodi teal udinghec iy esenit g enki ofluife2 dAt @iker BolsngShybt€lfohs
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
openedtNEHE1Dg jthey ¢bse pdedidiadi RArFiPRst PG iy ZRtekdesl |stopper

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 shutfers. 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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configuration for a disc cartridge according to an eighth enbodi nent. 15
FIG 24 is an expl oded perspective view illustrating an exploded state of
the disc cartridge shown in FIG 23. FIG 25 is a perspective?28iJane 2005
illustrating a state of the disc cartridge showmn in FIG 23 in which its
shutters are closed with its cartridge upper shell and the disc renoved.
20 FIG 26 is a perspective viewillustrating a state of 52 23 June 2005

the disc cartridge sho in_FIG 23.i.n which its shutterss are, opened with
.afn ong eX Iﬁé?\le,at et ﬁg% tion sto\pé)&r ﬂeﬁ%% liSS nga%eeré;%

its cartridge upper”s n I'SC 1 éno ettive
viewillustrating a state of the disc cartridge shown in FIG 23 in which
its stHatersahr draving osed Varde t eoef Sicienmbvedf HiG cBons angerispecti ve
viewillustrating a state of the disc cartridge shown in FIG 23 in which
its shytdelSedl foropREedt WitAsthendi 8¢ teWadc Hd3didy io RS i
cross-sectional viewillustrating a 10 cross section of the disc cartridge

shown ég gg(%oggaégaaitﬁagﬁgsdggg % 9 grtgg %g%t%gig'are closed.

In one example, the rotation stopper member is made of

rubber.
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FIG 30 is a cross-sectional vi ew illustrating a portion of the shutter of

the disc cartridge showmn in FIG 23. FIG 31 is a partial plan yi
illustrating an operating 15 portion and its surroundi ng ch}all‘f‘?éh(?%/f t he

disc cartridge shown in FIG 23. FIG 32 is a perspective view
illustrating a stopper nenber of the disc cartridge shown in FIG 23. FIG
33 is a front view of the disc cartridge shown in 20 FIG 23 as viewed
froma direction in which the cartridge is 53 23 June 2005 inserted into a
drive. FI @h&34G18C, par§pecfrvemaVevFPPPuLEe atd ndatr oPdr afhutESHEi gur ati on
for a disc cartridge according to a ninth enbodi ment of the present

i nvedtnicduding-l Ghe35shstaar expd ocechbear spectdvec vimmadidgispbatiingsan

expl oded state of the disc cartridge shown in FIG 34. FIG 36 is a

R T e I e A R P

perspective view illustrating a state of the
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 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
fhe shutters. The at least one stopper member may be provided
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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disc cartridge shown in FIG 34 in which its shutters are opened wth the
disc renoved. FIG 38 is a partial cross-sectional viewillustrating a
cross section of the disc cartridge shown in FIG 34 that 152pdase200she
center of the disc to show a state where its shutters are closed. FIG 39
is a partial cross-sectional viewillustrating a cross section of the disc
cartridge shown in FIG 34 that passes the center of the disc to show a
state where_its 20 shuﬁters are opened. 54 23 June 2005 FIG 40 js a
cross- sect | bhaPhei BFATPH st FREI §§Y tgrsc hage &l rsér iamtkrsacibd@ 56kt i on of

the disc cartridge shown in FIG 34 that passes the center of the disc to

show aost abatadtersuttscehyt bach PLi€l esadactinhGwhAdh i sagnCrogsssectional
viewillustrating a disc outer peripheral cross section of the disc

cartrld]%h hown in FIG 34 that passes the center of the disc to show a
state e%érFFs49%n§%ﬁ%ﬁ%u@abﬁénéae A% abigred HéFBp&aGhy o theKy

illustrating an overal
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
define a hole in a region corresponding to a center hole of
the disc. Specifically, the hole defined by the shutters may
have a diameter that is approximately equal to that of the
center hole of the disc.

In one example, the disc holding portions are provided
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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. FlI @3 Jdde 2005a
perspective view illustrating a state of the 15 disc cartridge shown in
FIG 42 in which its shutters are closed with the disc renoved. FIG 45 is
a perspective viewillustrating a state of the disc cartridge shown in

FIG 42 in which its shutters are opened with the disc renoved. 20 FIG 46
i s a pamdt atwer esdssextt | thal shutwelds|, usdrnidit eagha dib £BeJ @is20R61E&1inG S
section of the disc cartridge showm in FIG 42 that passes the center of
the disc to show a state where its shutters are closed. FIG 47 is a

parti al PO3dENSebESoRadVPMRTIALYySEPSTRAY S&OPS - cr &ds 1688t ARefof Heheli sc
cartridge shown in FIG 42 that passes the center of the disc to show a

state Waaige hs1a Y/ pEEE1GAE FRY e Birbvidla Ssd G5OSSs SBE! iYL oW
illustrating a disc
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 ea_lch of the

10 disc holding portions that moves as the shutters are going to
be opened or closed. The recessed portion is thinnér 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 co.ntact with the disc earlier than the second portion.

In one example, the stopper member has a contact surface
that contacts with the disc 100. A portion of the slope of at

least one of the disc holding portions is located over the

20 contact surface of the stopper member.
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outer peripheral cross section of the disc cartridge shown in 10 FIG 42

t hat passes the center of the disc to show a state where its shutters are
closed. FIG 49 is a cross-sectional viewillustrating a di sc 23dunheR005

peri pheral cross section of the disc cartridge shown in FIG 42 that
passes the center of the disc to show a state 15 where its shutters are
opened. FIG 50 is a perspective view illustrating an overall

configuration for a disc cartridge according to an el eventh enbodi nent of
the present iIRverbeonexAmples] jtheansbrpteded pektspect pne &i epaitr| usfrating
an 20 expl oded state of the disc cartridge shown in FIG 50. 56 23 June

2005 FI G ,52.i L] iew jllustrati t at t di
cartri abetahiul FRRERRERLL et Pravteddcht e "a7he' Gobeldde hodie ai sc

removed. FIG 53 is a perspective viewillustrating a state of the 5 disc
cartri dgpes ok tersFiney 3@ d1maehi Ghtdi1ockiWg Yortidhs OReAEdi ML de di sc
renoved. FIG 54 is a partial cross-sectional viewillustrating a

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 DESCRIPTION OF DRAWINGS

FIG. 1 is a perspective view illustrating an overall
10 configuration for a disc cartridge according to a first
embodiment of the present invention.

FIG. 2 is a perspective view of the disc cartridge shown
in FIG. 1 as viewed from below it.

FIG. 3 is an exploded perspective view illustrating an

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

FIG. 4 is a cross-sectional view illustrating a disc
holding member and a surrounding portion of the disc
cartridge shown in FIG. 1.

FIG. 5 is a cross-sectional view illustrating another

20 disc holding member and a surrounding portion of the disc
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cross section of the disc cartridge shown in FIG 50 that passes the
center of the disc to show a state where its 10 shutters are closed. FIG
55 is a partial cross-sectional viewillustrating a cross se@3iJoane 2003 he
disc cartridge shown in FIG 50 that passes the center of the disc to show
a state where its shutters are opened. 15 FIG 56 is a cross-sectional

viewillustrating a portion of the shutter of the disc cartridge shown in
FIG 50. FIG 57 is a partial plan view illustrating an operating portion
and it scantribdgei sigoyorin dI®f ¥he disc cartridge shown in FIG 50. 20 FIG
58 is a perspective viewillustrating a state of a 57 23 June 2005 disc

cartridge according to a twelfth enbodi ment of the present invention in
which its shfiffer8 dPeacPeEERefitine: NdeWdiddUrexardag a mtatesef ¢the
partial cross-sectional viewillustrating a 5 cross section of the disc

cartri dgesshoupeffafd Gnadn t iRt r82S8e8nt DR16ANEEE ShukRBJSC JRshpw 2
state ere iIts
and positioning pins have been inserted.
5 FIG. 7 is a cross-sectional view illustrating the disc
holding member and its surrounding portion shown in FIG. 6.

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

FIG. 9 is a plan view illustrating an overall

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

FIG. 10 is a plan view illustrating a state of the disc
cartridge shown 1in FIG. 9 in which the disc has been
released.

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

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

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

20 released.
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shutters are closed. FIG 60 is a perspective viewillustrating a state of
the disc cartridge showmn in FIG 58 in which its shutters are 10 opened
with the disc renoved. FIG 61 is a partial cross-sectional viXwune 2005
illustrating a cross section of the disc cartridge shown in FIG 58 that
passes the center of the disc to show a state where its shutters are
opened. 15 FIG 62 is a perspective viewillustrating a nodified exanple
of the disc cartridge shown in FIG 58 to show a state where its shutters
are cl osed Wl -t helg%ii s¢Srefov@dar| view | 41dupérafdng vanj eqverall
illustrating a nodified exanple of the disc cartridge shown in FIG 58 to

show a 3-}50%?&&%}%% eeblkS Shgster Scﬁ&%r&figgeda&féﬁd{%ﬁ Q5Ca" ePRYEDy, 58 23
June 20 I'S a perspective view ilFustrating over al
configuration for a disc cartridge according to a thirteenth enbodi nent of
t he prestibodimesit io@N.thel Grefents ialventiladed perspective view illustrating
an 5 exploded state of the disc cartridge shown in FIG 64.

FIG. 14 is a plan view illustrating a state of the disc

S cartridge shown in FIG. 13 in which the disc has been
released.

FIG. 15 is a plan view illustrating an overall
configuration for a disc cartridge according to a fifth
embodiment of the present invention in a state where its

10 shutter is closed.

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

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

15 state where its shutter is opened.

FIG. 18 is a cross-sectional view of the disc holding
member of the disc cartridge shown in FIG. 17.

FIG. 19 is a plan view illustrating 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 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 viewillustrating a state of 10 the disc cart 28dge 2005w in
FIG 64 in which its shutters are opened. FIG 68 is a detailed
perspective view of a shutter [|ocking portion. FIG 69 is a detailed
cross-sectional view of a disc 15 holding portion of the shutter. FIG 70
is a cross-sectional viewillustrating the shapes of a pair of contact

sur f ace$Pytteke iW618RBAters. FIG 71 is a cross-sectional view

il lustrating the shapes of another pair of contact surfaces of the tmo 20

shutters. 59 Ju £§ FgG. a%u{s Qﬁrsgfiﬁk¥ga¥iﬁ |I ustgfg

overall con |gurat|on sc cartridge accor our
enbodi nent of the present |nvent|on. FIG 73 is a perspectlve Vi ew

i |1 ust r dion¥d gutatibut 1S the disc cartridge shown in FIG. 19 in a
state where its shutter is opened.

S 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.

FIG. 22 1is a plan view illustrating an‘ overall

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

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

15 FIG. 24 is an exploded perspective wview 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_emoved.

20 FIG. 26 is a perspective view illustrating a state of
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5 of the disc cartridge shown in FIG 72. FIG 74 is an enl arged
perspective view illustrating the disc holding portions and their
surroundi ng nenbers of the disc cartridge shown in FIG 72. R3Qung300%5 an
enl arged perspective view illustrating the 10 disc holding portion and its
surroundi ng portion of the disc cartridge shown in FIG 72. FIG 76 is an
enl arged cross-sectional viewillustrating the disc holding portion and
its surroundi ng nmenbers of the disc cartridge shown in FIG 72. 15 FIG 77
i s a scH&atdispleaT tridge |sheyry dn A G AhtEn ofhicke dtgcskukterdgarshown
in FIG 72 in which its shutters are closed. FIG 78 is a schematic plan

[ i1l ' . . ' [ hown, i 0 FEl 72 in which
e shurlred W0t ikae ks abEoubhes SBEML HRE BI0HNSG sdReddect' onal
view taken along the line B-B shown in FIG 78. FIG 80 is a

cross-sectiomalg.viey iagken gbpsfgetbevbi RBiew illustrating a state of
the disc cartridge shown in FIG. 23 in which its shutters are
5 «closed with the disc removed.

FIG. 28 1is a perspective view illustrating a state of
the disc cartridge shown in FIG. 23 in which its shutters are
opened with the disc removed.

FIG. 29 is a partial cross-sectional view illustrating a

10 cross section of the disc cartridge shown in FIG. 23 that
passes the center of the disc.

FIG. 30 is a cross-sectional view illustrating a portion
of the shutter of the disc cartridge shown in FIG. 23.

FIG. 31 is a partial plan view illustrating an operating

15 portion and its surrounding portion of the disc cartridge
shown in FIG. 23.

FIG. 32 1is a perspective view illustrating a stopper
member of the disc cartridge showﬁ in PIG. 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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C-Cshown in FIG 78. 5 FIG 81 is a cross-sectional view taken along the
line A-Ashown in FIG 77. FIG 82 is a cross-sectional viewillustrating
a nodified exanple of the disc receiving portion. FIG 83 is 23duexp0afded
perspective view illustrating an 10 exploded state of a disc cartridge
according to a fifteenth enbodi nent of the present invention. FIG 84 is a
schematic plan viewillustrating a state of the disc cartridge shown in
FIG 83.in which its shutters are closed. 15 FIG 85 is a schematic plan
view i | FRSEFEERNEREO R 413+ the disc cartridge shown in FIG 83 in which
Its shutters are opened. FIG 86 is a cross-sectional view taken along the

2l ong the 1180815 Tine ROSTER WRhWIrR AR gy AT

perspective view illustrati ng an overal |
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 removea.

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 s_;tate 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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configuration for a disc cartridge according to a sixteenth enbodi nent of
the present invention. 5 FIG 89 is an expl oded perspective view
illustrating an exploded state of the disc cartridge shown i RR¥Iune 2085

FIG 90 is a schematic plan viewillustrating a state of the disc
cartridge shown in FIG 88 in which its shutters are closed. 10 FIG 91 is
a schematic plan viewillustrating a state of the disc cartridge shown in

FIG 88 in which its shutters are opened. FIG 92 is a schematic plan view
i | lustratingfdGmodt?i dF 2xSHPEE-SRCLhENELs VW t ALdyEtsAEIATI @ FABsc8s to
show a 15 state where the shutters of the disc cartridge are closed. FIG

Shown | R 5 YRR e R W Jnl BhEe opt RS oG " 1R0°
perspective view illustrating an overall 20 configuration for a disc
cartri dgacacct dingtt passeevamiccaninti? @8 dunae AP esbadowerd sfatde
present | nvention.
where its shutters are closed.
5 FIG. 41 is a cross-sectional view illustréting 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 opened.
FIG. 42 1is a perspective view illustrating ap overall
10 configuration for a disc cartridge according to a tenth
embodiment of the present invention.
FIG. 43 is an exploded perspective view illustrating an
exploded state of the disc cartridge shown in FIG. 42.
FIG. 44 is a perspective view illustrating a state of the
15 disc cartridge shown in FIG. 42 in which its shutters are
closed with the disc removed.
FIG. 45 is a perspective view illustrating a state of the
disc cartridge shown in FIG. 42 in which its shutters are

opened with the disc removed.

20 FIG. 46 is a partial cross-sectional view illustrating a
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FIG 95 is an exploded perspective view illustrating an exploded state of
the disc cartridge showmn in FIG 94. FIG 96 is a schematic plan view

illustrating
shutters are
of the disc

a state of 5 the disc cartridge shown in FIG 943 Junet2ooh its
closed. FIG 97 is a schematic plan view illustrating a state
cartridge shown in FIG 94 in which its shutters are opened.

10 FIG 98 is a perspective view illustrating an overall configuration for
a disc cartridge according to an_eighteenth enbodinent of the present

i nvent i ofTORFGSeY 1Al st et despecapéainge \shawn | LostHI&-i ng2athat

expl oded state of the disc cartridge showmn in FIG 98. 15 FIG 100 is a

SehemeL! oshep g LubUskr 4 98 e B ol 56 SN AR I

FIG 98

chits ters are 0T isa"sch an

viewillustrating a state of the disc cartridge shown in FIG 98 in which
I ts shutshruste?d are apsswd. 63 23 June 2005

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

5 cross section of the disc cartridge shown in FIG. 42 that

passes the center of the disc to show a state where its

shutters are opened.

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

outer peripheral cross section of the disc cartridge shown in

10 FIG.

42 that passes the center of the disc to show a state

where its shutters are closed.

FIG. 49 is a cross-sectional view illustrating a disc

outer peripheral cross section of the disc cartridge shown in

FIG.

42 that passes the center of the disc to show a state

15 where its shutters are opened.

FIG. 50 is a perspective view illustrating an overall

configuration for a disc cartridge according to an eleventh

embodiment of the present invention.

FIG. 51 is an exploded perspective view illustrating an

20 exploded state of the disc cartridge shown in FIG. 50.
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FIG 102 is an expl oded perspective view illustrating an exploded state of
a disc cartridge according to a nineteenth enbodi nent of the present
invention. FIG 103 is an enlarged cross-sectional view 5 il P8gtie20039 a
di sc holding portion and its surrounding nenbers of the disc cartridge
shown in FIG 102. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON EMBODI MENT 1
10 Hereinafter, a disc cartridge 301 according to a first enbodi nent of

the present invention will be described with reference to FIGS. 1, 2 and
3. FIG 1 isFdCperépdét AvReTFRACLLVE Uit thLSHranala soHie qf dihon of
the disc cartridge 301, including a disc 100 stored, as viewed from above

he 15 [ F s j L f.th ' id
301 as Srsed Trants ot & (rRECBEC I prliBY Yed EnfiREracalad ' 00°

perspective view illustrating respective parts of the disc cartridge 301.
The di selbged withdekefdist pambwearond sides. The first 20 side of the
disc 100, on which its |abel, for exanple, is 64 23 June 2005

FIG. 53 is a perspective view illustrating a state of the

S disc cartridge shown in FIG. 50 in which its shutters are
opened with the disc removed.

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

10 shutters are closed.

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

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

FIG. 57 is a partial plan view illustrating an operating

portion and its surrounding portion of the disc cartridge

shown in FIG. 50.

20 FIG. 58 is a perspective view illustrating a state of a
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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 cartridge 30128Johe2@05 a 5
cartridge lower shell 11, a cartridge upper shell 12, disc holding nenbers
13, 14 and a shutter 21. As shown in FIG 3, the cartridge |ower shell 11

i ncludes a chucking opening Ila and a head opening |ih. The chucki ng
opening Ila is provided to allow a chucking nmenber (e.g., a 10 spindle

nmot or fdiscotedrtgidde diccoriifg t @oenher tw8EE th S Cemtsal itntdrdge 0301 the
externally. The head opening Il h is provided to allow a head, which reads
and/or wites a signal fromion the signal recording side 100A of the disc
100, t oPERFERttH V8P§E°“céptWﬂH6§‘SBﬁSaﬁBu§ES€§sﬂﬂﬁa%ﬂ%ﬁﬁﬂ vielr gheg si de
100A. The 15 cartridge |Iower shell 11 also includes two positioning holes
11w, whieh.epgageeqv th cartridge positioning pins 210 of a disc drive,
therebyagg?iﬁlng ?%% position of the disc <cartridge 301 with respect to
the disc drive. The cartridge |ower shell 11 faces the signal recording

si de 100A ofrtBe 580idi acpdPliabScross-sectional view illustrating a

5 cross section of the disc cartridge shown in FIG. S8 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. 61 is a partial cross-sectional view illustrafing 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 thé disc removed.

FIG. 63 1is a perspective view illustrating a modified

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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23 June 2005 The cartridge upper shell 12 includes a circular disc w ndow
12w, through which the disc 100 can be introduced and renoved into/from
the disc cartridge 301 and which expands over the entire projZEchiner0asea
of the disc 100 to expose the 5 upper surface of the disc 100. The
cartridge upper and |lower shells 12 and 11 are adhered or wel ded toget her
at their outer periphery, thereby formng a cartridge body 10. A disc
storage portion 10d for storing the disc 100 therein (see FIG 1) is
defined by afiG-st®4ni&r duPpRERCELEVe1 YISV t hblesEFriine POWSRVRFRIL 11
and a second inner surface 12i of the cartridge upper shell 12. The first

i nner s oo i gnS osed; Is | _r i i e disc
100, whiCa et on RARCRHibP ca T AHR, el L R F o
shape and defines the disc window 12w inside. 15 That is to say, the first

i nner senfbadEntnt lbEc s presdndt tiomentfidrhe di sc storage portion 10d. The
first 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 scrat dQQ‘%ﬁwa%u§¥9£?6ﬁﬂrESEﬁPﬁGt%Hé ¥igialillpe tnaddmdl mp si de
100A.

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 its shutters are
closed.

FIG. 67 is a schematic plan view illustrating a state of

10 the disc cartridge shown in FIG. 64 in which its shutters are
opened.

FIG. 68 1is a detailed perspective view of a shutter
locking portion.

FIG. 69 1is a detailed cross-sectional view of a disc

15 holding portion of the shutter.

FIG. 70 1is a cross-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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66 23 June 2005 The protective layer lip may be appropriately sel ected
fromthe group consisting of an anti-scratchi ng nonwoven fabric, a

dust proof nonwoven fabric, an anti-scratching coating |ayer 0§ 2005

dust proof coating layer. In this 5 enbodi ment, a sheet of a dustproof
nonwoven fabric is adhered or ultrasonic welded as the protective |ayer
11p. In the disc storage portion 10d, a gap, which is wide enough to allow
the disc 100 _to rotate freely, is provided between the second inner
surface 121 ER§-t W& diScaioperypestive vhewt cgllafsturtidiscant ovagaldorti on
10d is the disc window 12w so that the disc 100 stored in the disc storage

portion : i de t f inside.the disc windqw 12w. As
shown i ﬁ;l’a?égnggt? ﬁg giogc acg(ﬁsre(?d%%é%igg%c?ﬁﬁggd%% g‘ai ?c\%r?&rgﬁeﬁé’%\rgenbers
13 of the sane shape. Each of the disc 15 holding nenbers 13 includes a

pair of embagliimenpobti €HE pBdsand ankeheipartion 13w that runs obliquely
t hrough the disc holding nenber 13. When the elastic portions 13d of the

disc holding nenbers 13 are sandw ched between the cartridge upper and
| oner shel | sF18.add 1$, aarpefspe¢tivercievsidppbtedtingt tbe shutters

5 of the disc cartridge shown in FIG. 72.

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

FIG. 75 is an enlardged perspective view illustrating the

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

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

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

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

20 opened.
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20 respective ends of the disc holding nenbers 13 in the 67 23 June 2005
direction indicated by the arrows 13Bin FIG 3. As aresult, the disc 100
is pressed against the first inner surface Ilu. Al so, these RWugk 305
hol di ng menbers 13 are di sposed so that the hole portions 13w thereof are
| ocated substantially over 5 the positioning holes 11w The di sc hol ding
menber 14 includes a rotation shaft 14s and two elastic portions 14d. The
di sc holding nmenber 14 is secured to the cartridge body 10 so as to rotate
on the .rotatfilén skhfislascrglen selodicngdt iviewr tabes &ddngr ehk).line

sandwi ched between the cartridge upper and |l ower shells 12 and 11, an

el astic f?{c% S aﬁpkkg g& the respective ends of the disc holding nenber
14 in t ReBiSP8 fcated by the arrow 14B. As a result, the disc 100
is pressed agalnst the first inner surface Ilu. 15 The shutter 21 is

external |y firrced 84 t{st e sl isde i dnuery adig! Jcallénsaleﬁ tcm‘eaCﬁ th
signal recording side 100A of the disc 100. As shown in

when the shutter is noved in the direction indicated by the arrow 21A or
21B, th€-C shown in FIG. 78.

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

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

FIG. 83 is an exploded perspective view illustrating an

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

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

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

FIG. 86 is a cross-sectional view taken along the line
‘D-D shown in FIG. 84.

20 FIG. 87 is a cross-sectional view taken along the line
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chucki ng opening lic and the head opening Il h are exposed or 20 covered. A
shutter spring 31 is extended between the shutter 68 23 June 2005 21 and
the cartridge body 10 to apply an elastic force to the shutt23 Juhk 2005such
a direction as to close the shutter 21. As shown in FIG 2, a l|l-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 surface
of the cartridge body 10 (i.e., the cartridge |lower shell 11). Also, a
pai r of EcBnshownpdnt FbAs 8%c, provided on the right- and |eft-hand sides of
the cartridge body 10, may be used as either pull-in notches or

i tioni when -the dise.10 cartri 0L i |l ed i d
oaded i nto Eihsdt 9 forbupareSERtS o Fev. A sl uid i ensoylatlh .

changer. Anot her concave portion | Oy, provided on just one side, has such a

shape agoh@igRiatedh &dPNEoussicnsRiitraagef ddwwrdiss cest Al da&tdhtnlhat is
to say, this concave portion |Og is just fitted with a convex 15 portion
provi ded for the disc drive only when the disc cartridge 301 is inserted in
t he cor emboddmeatt odnthsuppesenthdnyien&ionrtri dge 301 is being inserted
into the disc drive

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 shown in FIG. 88 in which its shutters are
closed.

10 FIG. 91 is a schematic plan view illustrating a state of
the disc cartridge shown in FIG. 88 in which its shuttérs are
opened.

FIG. 92 ié 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 diéc cartridge shown in FIG. 92 in which its shutters are
opened.

FIG. 94 is a perspective view illustrating an overall

20 cohfiguration for a disc cartridge according to a seventeenth
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upsi de down or the wong way round by m stake. In that case, these concave
and convex portions are never fitted with each 20 other and the disc
cartridge 301 cannot be inserted thereto 69 23 June 2005 correxdJupe 2005t hi s
manner, the erroneous insertion can be prevented. Next, it will be
described in further detail with reference to FIGS. 4 and 5 how the disc
hol ding nmenbers 13 and 5 14 hold the disc 100 thereon. FIG 4 is a
cross-sectional view of the disc holding nmenber 13 in a state where the
disc 10emhedimerh adukbedprasentninyeskden.in FIGS. 1 through 3, while
FIG 5 is a cross-sectional view of the disc holding nenber 14 in the

state where t di 100 _has__bee unted 10 t hereon. F .. 4 and 5 are
bot h taken inPngi ég FEdiTA %R 0&%?0%9%%%%% YHO¥| %ﬁ?ﬁtﬁﬁ 1B9 @ disc
hol di ng menbers 13 and 14 include slopes 13" and 14', which overhang a

portion &kpléliedpseatet bONtRECAisE EHLtPiage10R0kh- €n, FRYET ohe outer 15
peri phery of the disc 100), at the respective ends thereof. An elastic

force is applied fromthe elastic portions 13d or
FIG. 96 is a schematic plan view illustrating a state of

S5 the disc cartridge shown in FIG. 94 in which its shutters are
closed.

FIG. 97 is a schematic plan view illustrating a state of
the disc cartridge shown in FIG. 94 in which its shutters are
opened.

10 FIG. 98 is a perspective view illustrating an overall
configuration for a disc cartridge according to an 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 its shutters
are closed.

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

20 are opened.
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14d to the disc holding nmenber 13 or 14 in the direction indicated by the
arrow 13B or 14B. In that situation, the slope 13" or 14' contacts wth
the outer edge 100a of the disc 20 100, thereby gripping the @3 3anel2905

t hereon and pressing the 70 23 June 2005 disc 100 in a thickness direction
100t thereof. As a result, the signal recording side 100A is brought into
pl ane contact wth the sheet lip. In this manner, the disc 100 is held and
fixed inside the cartridge body 10. In this state, the outer 5 periphery of
the signal rd&d&r-dilff didan GoRlsidahoerspeqbive Kekgys bliusikrattorg aa® wit h

the sheet |ip. Thus, no dust will be deposited on the signal recording
side 10 te A il]l.Db escribed_i.n detail w.th reference to | GS. 6,
> nd 8 ARG ditatdoor 8 PIREL A trade® o dlin, 00 ffetesms s
and 14. FIG 6 is a perspective viewillustrating the disc cartridge with

the, calmboddmenpor shel prddentdihtiéneiss. 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 byFIG. 103 is an enlarged cross-sectional view

5 illustrating a disc holding portion and its surrounding

members of the disc cartridge shown in FIG. 102.

BEST MODE FOR CARRYING OUT THE INVENTION

EMBODIMENT 1
10 Hereinafter, a disc cartridge 301 according to a first
embodiment of the present invention will be describea with
reference to FIGS. 1, 2 and 3. FIG. 1 is a perspective view
illustrating an overall configuration of the disc cartridge
301, including a disc 100 stored, as viewed from above the
15 cartridge 301. FIG. 2 is a perspective view of the disc
cartridge 301 as viewed from below the cartridge 301. FIG. 3
is an exploded perspective view illustrating respective parts
of the disc cartridge 301.
The disc 100 includes first and second sides. The first

20 side of the disc 100, on which its label, for example, is
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the arrow 21A. As a result, the chucking opening ilv 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 11w of thegrdgosdge
body 10. 20 FIG 7 is a cross-sectional view of the disc holding 71 23 June
2005 menber 13 in the state showmn in FIG 6 and is taken in a disc radial
direction. FIG 8 is an enlarged view illustrating the min parts, or the
di sc hol ding nenber 14 and the shutter 21 in the state shown in FIG 6. 5
As showmormadilg pringerd. the thtustuogte@odnt FaFi-nd .piwhilzlthy séeondsc
drive is inserted into the positioning hole 11w, the cartridge positioning
pin 210 _enga i th.the liquely running hole _portiqon 13w of the disc
hol di ng Sme 3’? %‘? qesg rlg’?m ?L;etﬁe ﬁ?%cS%SPaﬁnggﬁé’ﬁB‘éPglflid& 1199%d in
the 10 direction 13A, and the disc 100 is released fromthe grip of the

sl ope 13's andustraewd beelthe dhdkale-rae tii Fmpi Rt in tinme, 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 outer periphery thereof).
Accordi ngly, Asveshawn t ip FIG. 1, the disc cartridge 301 includes a

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 1l1h. The chucking

opening 1lloc is provided to allow a chucking member (e.g., a

10 spindle motor for rotating the disc 100) to enter the disc

cartridge 301 externally. The head opening 1l1lh is provided to

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

signal recording side 100A of the disc 100, to enter the disc

cartridge 301 and access the signal recording side 100A. The

1S cartridge lower shell 11 also includes two positioning holes

1lw, which engage with cartridge positioning pins 210 of a

disc drive, thereby defining the position of the disc

cartridge 301 with respect to the disc drive. The cartridge.

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

20 disc 100.
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15 disc 100 is released in a disk drive that is so constructed as to nount
the disc 100 vertically, the disc 100 will not drop down fromthe disc
cartridge 301. On the other hand, when the shutter 21 is open@dJume 2095 de
rib 21x provided on the shutter 21 enters a concave 20 portion 14w of the
di sc hol ding nenber 14, thereby lifting the 72 23 June 2005 ceiling of the
concave portion 14w as shown in FIG 8. As a result, the disc hol ding
menber 14 is |lifted to the direction 14A and the disc 100 is rel eased from
the grip of (The st¥peridge zppelecdrell f Léelipalydsisabh e cimculprs dgiat in
time, the 5 rim1l14e at the end of the disc holding nmenber 14 stil

over han f4t).on the pr.ojection area the disc .(i,.e. the outer
peri pherqént%hog}r)el#. y c%°o‘%9§? nvgf%/& e‘t'/%% ?%S‘E hgagi e P8 rlé-ﬁtgé’sdé’(?q Y sk
drive that is so constructed as to nmount the disc 100 vertically, the disc

100 wi | lreffred Ofh €/ -dih Othel idte Ehseriagér isdae M- whish &:pdfiPve the
disc intentionally, the operator nust release the disc fromthe three disc

hol di ng nmenbers 13 and 14 at the sanme time. Accordingly, it is possible to
over the entire projection area of the disc 100 to 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 1lu

10 of the cartridge lower shell 11 and a second inner surface 12i
of the cartridge upper shell 12. The first inner surféce 1lu

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

15 That is to say, the first inner surface 1lu becomes the bottom
of the disc storage portion 10d. The first inner surface 11lu

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

20 recording side 100A.
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prevent the operator fromrenoving the disc accidentally. 15 In this

enbodi nent, the end 21r of the shutter 21, which 1is opposed to the disc
100, may be provided with a brush or a dust cleaning nenber 23 Jaho20035 n
FIG 2 so that dust is renpoved fromthe signal recording side 100A of the
disc 100 every tine the shutter 21 is opened and closed. Optionally, 20
the disc cartridge 301 nay further include a | ocking nechanism 73 23 June
2005 for fixing and supporting the disc holding nmenbers onto the cartridge
body 10 when Thfe RFete¢tive| dayenBABDVEMY 2b8 B@paiopafiadielya skbected tri dge
302 according to a second enbodinent of the present invention will be

describ | t re ence to FI.GS. 9 d_10. Specifical FIG 9 is plan
view il Ffﬂ:s(%% atQ P8y %ﬁ(g%erca?r}s%soﬁrf%urogli 81 fﬁ?gfﬁﬁcﬁ?ggkxegr YRV ED2 in
which the disc 100 is held. FIG. 10 is a 10 plan view illustrating an
overal | semHicur af | GushtPrddte FcifwoveH t 8 302 dl WL ddyen s g 00 has

been released. In FIGS. 9 and 10, each nenber equivalent to the

counterpart of the first enbodi nent descri bed above is identified by the
sane coating 1layer and a dustproof coating layer. In this

5 embodiment, a sheet of a dustproof nonwoven fabric is adhered
or ultrasonic welded as the protective layer 1llp.

In the disc storage portion 10d, a gap., which is wide
enough to allow the disc 100 to rotate freely, is provided
between the second inner surface 12i and the disc 190. 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 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 portions 13d of the disc
holding members 13 are sandwiched between the cartridge upper
and lower shells 12 and 11, an elastic force is applied to the

20 respective ends of the disc holding members 13 in the

67



reference nuneral and the description thereof will be omitted 15 herein.
The disc cartridge 302 is different fromthe disc cartridge 301 of the
first embodinent in the disc holding nenbers. Specifically, td®IdHe2005
cartridge 302 includes two pairs of disc holding members 15 and 16, which
slide in the 20 direction indicated by the arrow 15A or 15B, as shown in
FIG 74 23 June 2005 9. Each of the disc holding members 15 includes an

el astic _ portion 15d, which applies an elastic force to the disc hol di ng
menber $3TEFHIRE dpdieared Pridrkatetreys thdBaimoMlG6B3 -5 Ausa tékelthe disc
hol di ng nmenbers 13 and 14 of the first enbodinent, a slope 15 provided at

the end er£qf s, and fixes the djsg 10Q.onto the cartrjdge body 10.

Each of t%]%e dg'%scc qﬁ“&d ihP hehber s298 e gﬂ%s &rﬁ%t st s?%#acgﬁpl.lurhat is
to say, the disc holding nmenber 16 is 10 provided for the cartridge body
10 so aalke,’ dhdke @Wo OIS 1®he hadhbdBs - 1dUske 'di%p%%ddﬁg ég?altfl ng

menbers 13 and 14 of the first enbodinent, a slope 16" "provi he
the hole portions 13w thereof are located substantially over
S5 the positioning holes 1l1lw.

The disc holding member 14 includes a rotation shaft l4s
and two elastic portions 14d. The disc holding member 14 is
secured to the cartridge body 10 so as to rotate on the
rotation shaft 1l4s. 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 6f 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 1llu.

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

chucking opening llc and the head opening 11lh are exposed or

20 covered. A shutter spring 31 is extended between the shutter
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end of each disc holding nenber 16 holds and fixes the 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 interlocked with a §Bdow2006g
provided for its associated disc holding nenber 16. Wen the two cartridge
positioning pins 210 of the disc drive are engaged wth the positioning
hol es 11w of the 20 cartridge body 10, respective protrusions 15s of the
disc 75 23 June 2005 hol di ng nenbers 15 are pushed by the positioning pins

moved 12 R dife o e afh Ry o MO AEaRhTE BT CFo el

rel eased fromthe grip of the slopes 15'. In the 5 neantine, as the disc
hol di nghuertiear 2115 nasaciwedirebeidhsas ol i6ge TeRbesguifeprgrrotated 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
Her ei naf t er A% oy day FirliGige 303 1abedr dlaget oracohiate pobtdbmeno£of the
present invention will be described with

on which the contents that have been written on the disc 100

5 Dbeing 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

cartridge 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, has such a shape as to
prevent erroneous insertion of the disc cartridge 301. That is
to say. this concave portion 10g is just fitted with a convex
15 portion provided for the diéc drive only when the disc
cartridge 301 is inserted in the correct direction. Suppose the
disc cartridge 301 is being inserted into the disc drive
upside down or the wrong way round by mistake. In that case,
these concave and convex portions are never fitted with each

20 other and the disc cartridgé 301 cannot be inserted thereto
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reference to FIGS. 11 and 12. Specifically, FIG 11 is plan view
illustrating an overall configuration for the disc 15 cartridge 303 in
which the disc 100 is held. FIG 12 is a plan vieM/iIIustratghéumﬁﬂEWEral
configuration for the disc cartridge 303 in which the disc 100 has been
released. In FIGS 11 and 12, each nenber equivalent to the counterpart of
the first enbodinent is identified by the sane reference 20 nuneral and

t he des%gkgxigg therfoféﬁ%!l be onitt%g herein. 76 23 June 2005 The disc
cartri d§@3635 - di f 1Br AT rBATLFE- di8E ESHHMSRS 3H2SEFLinR Garstbe
enbodi ment in the disc holding nenbers. Specifically, the disc cartridge
303 inchydgentwa. pairs of disc holding nenbers 17 and 18, to which an
elastic 5 force is applied in the directions indicated by the arrows 17B
and 18B, respectively, as shown in FIG 11. These disc holding nenbers 17
and 18 have Neaf.noitledwidgetber desbribed chmt riuigehdodyddfhsDd agitw form
i ntegral parts of the cartridge body 10. 10 Each of the disc holding

menbers_1 includ%s n_elastic gortion 17d, which_applies an elastic force
to the gefgrence to FIGS. 4 and how the disc holding members 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 st_at_e where the disc 100 has beep mounted

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

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

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

20 100, thereby gripping the disc 100 thereon and pressing the

70



hol di ng menber 17 in the direction indicated by the arrow 17B. Just |ike
the disc holding nenbers 13 and 14 of the first enbodinent, a slope 17
provi ded at the end of each disc 15 hol ding nmenber 17 hol ds angh fint@9ot he
disc 100 onto the cartridge body 10. Each of the disc holding nenbers 18
al so includes an elastic portion 18d, which applies an elastic force to
the disc holding nenber 18 in the direction indicated by the arrow 20 18B.
A sl ope 18' provided at the end of each disc holding 77 23 June 2005 nenber
18 al so HAULUhd ¥ i dhidnens dimrribinn 1ME eheredfige d9dy Tesubken this

disc cartridge 303 is inserted into a disc drive 200, a pair of disc

r el easi i vATE | 5 S rj J o S _protrusions
17s of t eeD ﬁ%c oﬁ%%d%g%bgegée 1#)8%5(13 (ri)erg’lﬂgt\ﬁet t%%ce}:odié:g&%oclggg?% eased
fromthe disc holding nenbers 17 as shown in FIG 12. At the sane tine,

anot her wigih' ttfe diheetr al19asi N pitss Mdhnat SOty Aistedid®ris hRediasandri ve

200, contacts with the side
fixed inside the cartridge body 10. In this state, the outer
S periphery of the signal recording side 100A of the disc 100
keeps a close contact with the sheet 1llp. Thus, no dust will
be deposited on the signal recording side 100A.

Next, it will be described in detail with reference to

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

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

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

positioning holes 1llw of the cartridge body 10.

20 FIG. 7 is a cross-sectional view of the disc holding

71



10 surfaces 18s of the disc holding nenbers 18. Consequently, the disc 100
Is also released fromthe disc holding nenbers 18. ENMBODI MENT 4
Hereinafter, a disc cartridge 304 according to a fourth 15 erPBgdhé2ogs of
the present invention will be described with reference to FIGS. 13 and 14.
Specifically, FIG 13 is plan view illustrating an overall configuration
for the disc cartridge 304 in which the disc 100 is held. FIG 14 is a

pl an vieM/iIIustrating an overal | configyration for the disc 20 cartridge
304 in RRMERTt A3 iBi $Bei1562kgs shewn el &36ed6 pRd7ds2Fakere X005 LS. 13
and 14, each nenber equivalent to the counterpart of the first enbodi nent

s 1 dentLik : SQMe ergn u cription thereof
will be;:%tr%ihtg f.i egiﬁ%‘?g?‘?ﬁ' Th"gf%i s% %%r ‘?i%gieg’é%ej&?‘é{‘lf}?f’fﬁ%sn‘?pﬁ’d}ﬁ tH di sc
5 cartridge 301 of the first enbodinment in the disc holding nmenber.

Speci f i malihy parite, diosc ther tqiistgen S0 i Ghertesr a14 1 hAg! khe ding& tae! digng
menber 19. As shown in FIG 13, the disc holding nmenber 19 is a ringlike

el astic _nenber, which is nade of rubber, for exanple,
in the state shown in FIG. 6.

5 As shown in FIG. 7, when the cartridge positioning pin
210 of the disc drive is inserted into the positioning hole
llw, the cartridge positioning pin 210 engages with the
obliquely runnihg hole portion 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
time, the rim 13e at the end of the disc holding member 13
still overhangs a portion of the projection area of the disc
(i.e., the outer periphery thereof). Accordingly, even if the

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

_down from the disc cartridge 301.
On the other hand, when the shutter 21 is opened, a
guide rib 21x provided on the shutter 21 enters a concave

20 portion 14w of the disc holding member 14, thereby lifting the
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10 and whi ch can change its shape freely. Wien no force is externally
applied thereto, the disc holding nenber 19 has an ellipsoidal shape.
However, by applying an external force thereto, the disc hol dhiine@oder 19
may be defornmed into a substantially conpletely round shape. Wien the disc
hol di ng 15 nenber 19 is deforned into a substantially conpletely round
shape, the inside dianeter thereof is greater than the dianeter of the

di sc 100 .sho in, ElG 13  the ellipsoidal disc holding nmenber 19 is
in cont agteé\?\nlf'ﬁ \tNﬁg 4PSc CPBE2%E RAFEARPe 1891 ASs Shower By FI30 Kbl diA®y and
fixing the disc' 100 onto the cartridge body 10. 79 23 June 2005 However,
when thi geguise, cahbr udge BB44difqgl d 5ignYy i@ e, 200 air of
convex portions 219, provided fgr m?ﬁie)bgdils‘tctl%r iq'\}?t%go,t%ree%%e(glﬁ%cgt]ﬁﬂ} or
axis portion of the ringlike disc holding nenber 19, thereby deform ng the
di sc hol 4ftAg amdndiigerdiisy: ab0@hbanredefis6d Fromistise rgsilht oft MbedigiGdw! di ng
menber 19 is deforned into an approxi mately conpletely round shape and is
no Iongei kN ganéaot mﬁtg the disc 100. That is to say, the disc 100 is
rel eased froffith8SGPRES nbFaPhy FehpEeble. At this point in time, the

5 rim l4e at the end of the disc holding member 14 still
overhangs a portion of the projection area of the disc (i.e.,
the outer periphery thereof). Accordingly, even if the disc
is released in a disk drive that is so constructed as to 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
must release the disc from the three disc holding members 13
and 14 at the same time. Accordingly, it is possible to
prevent the operator from removing the disc accidentally.

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

20 the disc cartridge 301 may further include a locking mechanism
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19. 10 To release the disc 100 fromthe disc holding nenber 19, the force
that deforns the disc holding nmenber 19 may al so be applied fromthe
convex portion of the disc drive, which engages with the con@éden@bmrion
| Oy (see FIG 2) provided for preventing the erroneous insertion, to the
di sc holding 15 nenber 19. Alternatively, that force may al so be applied
from a pair of convex portions of the disc drive, which engages mnth t he
concave portions 10c (see FIG 2) provided on the right- and |eft-hand

II .he di trid 1
The.di sehoFdrins, Sid %%5038%%"2@ 550 SENBBD MRS B Hernafher - a
t || be described with reference
to Pl aPhEHTERS Shak ofo PLRRR tre"dTRE) % pghp 4

to FIGS n views illustrating the
structure of a 5 portlon of a disc cartridge 305 according to this
enbodi mrent fromwhich the cartridge upper shell has been renoved.
Specifically, FIG 15 illustrates a state where the shutter 21

EMBODIMENT 2

5 Hereinafter, a disc cartridge 302 according to a second
embodiment of the present invention will be described with
reference to FIGS. 9 and 10. Specifically, FIG. 9 is plan
view illustrafing an overall configuration for the disc
cartridge 302 in which the disc 100 is held. FIG.. 10 is a

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

15 herein.

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

20 direction indicated by the arrow 15A or 15B, as shown in FIG.
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covers the openings lih and Ile, while FIG 17 illustrates a state where
the shutter 21 exposes the openings lih and lie. 10 FIGS. 16 and 18
illustrate states of a disc holding portion 43 when the shut D8rTugd 200

cl osed and when the shutter 21 is opened, respectively. In this

enbodi nent, each nenber equivalent to the counterpart of the disc
cartridge of the first enbodinent is 15 identified by the sane reference
nuneral . The disc cartridge of this enbodinent is characterized in that

t he di s@.hol ding and rel easi ng operations by disc holding nenbers 43 are
synchroni zed with the opening and closing operations by the shutter 21 by
way of a disg ép qﬁggllnterlocklng menber 44. 81 23 June 2005 The di sc
hol di ng/ i nt &P fbic aolding ohemeersvip ipgdudess@n mkastig f ace

Il'u.of the cartridge |ower shell 11 so as to rotate and slide around the

chucki ngogpeBhnd1dd 2 e d I | g gbnhdicated by the
arrow 4 ‘/i I n GSEHS Q;éutgﬁd 1 ﬁi%[ﬁg g?%c cﬁl@/l nteﬁ oc Ri n{éﬁ‘rgrerfg]eﬁ'(y44 has

a fan shape, or in the shape of a partlally notched ring that has an
holding member 15 in the direction indicated 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 16c. That is to say, the disc holding member 16 is

10 provided for the cartridge body 10 so as to rotate on its
rotation shaft 16c. Just like the disc holding members 13
and 14 of the first embodiment, a slope 16’ provided at the
end of each disc holding member 16 holds and fixes the disc
100 onto the cartridge body 10. Each of the disc holding

15 members 15 fufther i.ncludes a coupling pin 15p, 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 engaged with the positioning holes 1llw of the

20 cartridge body 10, respective protrusions 15s of the disc
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I nside diameter equal to the diameter of the chucking opening ila. The

di sc holding/interlocking nenber 44 includes an 10 engaging pin 47 that
extends toward the cartridge |ower shell 11 (i.e., in the direz3 e 200%ng
into the paper of FIGS. 15 and 17). The cartridge |ower shell 11 and the
shutter 21 are respectively provided with guide grooves 11lm and 21mt hat
both engage with this engaging pin 47. Also, nultiple protrusions 15 45,
whi ch extend outward and toward the cartridge upper shell (i.e., in the

di recti twwlddmongnembtenst kfheapappushéd FpESthes posidibningarping o¥1@¥edson t he
outer periphery of the disc holding/interlocking menber 44. Furthernore,

t he upper surface f the disc holdln erl qcki nber 44 is coyered
with a f@‘%vﬂc}}/eﬁlﬁabi?c oSy %oﬁ??ﬂ b?e\%‘ﬁtc [1%?3{%‘5% r_“L%b?"r”%ng\éZ 23
June 2005 getting scratched or dust fronlbelng deposited on the signal

recor di RG-eSipfilirdd 8 Afhe AIMEMREorP 1 i SGathtd HPIKENDEFSy 4B5RT Endli saesed 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 100 is released from the grip of the slopes 15°. In the

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

20 numeral and the description thereof will be omitted herein.
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di sc thereon when the disc is stored in the disc cartridge. FIGS. 15 and
17, three disc holding nenbers 43 are provided. Alternatively, two, four
or nore disc holding nenbers 43 may also be provided. | n any 23dase 2@@ch of
t hose disc holding .10 nmenbers 43 is secured to the cartridge | ower shel

11 so as to rotate on the rotation shaft 43A thereof. As shown in FIG 16,
the disc holding nenber 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/ i Rber | ddscngcaetibédge4. 3Bsoisa deffienesin (fivdbmshbhe | AistG 16)
such as the elastic portion 14d shown in FIG 5 for exanple, presses the

di sc hol di n%_genber 43 in the direction 43B (i.e., toward the cartridge
| oner sRaFtridge 3k oedi WS, Simste ‘E’BH?Q{E‘P?‘P\E} vt htlﬁ?ledé(ﬁﬁe Belekpadi sc
100, 20 the slope 43" of the disc holding nenber 43 not only presses 83 23

June 20fanhResdi scg Qifﬂcﬁffyd'Eﬁ%t' &3 af@ri@@% 508 q. ﬁgggié o

brought into contact wth the disc di ng I nter ki ng 2490t al so
hol ds the disc 100 thereon. As shovvn in FIG 15, when the d| sc cartridge
hol di ngpalies of disc holding members 17 and 18, to which an elastic

5 force is applied in the directions indicated by the arrows
17B and 18B, regpectively, as shown in FIG. 11. These disc
holding members 17 and 18 have been molded together with the
cartridge body 10 so as to form integral parts of the
cartridge body 10.

10 Each of the disc holding members 17 includes an elastic
portion 174, which applies an elastic force to 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 portion 18d, 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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5 disc (not shown) thereon is inserted into a disc drive 200 in the
direction indicated by the arrow 1A, a shutter opening/closing |ever (not
shown), provided for the disc drive 200, noves the shutter 2123 JuneR805
direction 21A, thereby opening the shutter 21. \Wen 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
menber 44 that is inserted into the guide groove 21mof the shutter 21. As
a resul tMePRRT enlBgi 3L holds | andydilrgondthee djsiale IP0owntid mtdfe t he
cartridge lower 15 shell 11, and the disc holding/ interlocking nmenber 44

starts Lorf 1&% nd,t he chucki ng opening 110 as indicated by the
arrom144A"rTﬁe %igéagrggve | | m preferably extends approximately in the

direction in which the shutter 21 is noved so that the disc hol ding/

i nterl ocki ng WiReberthdd naves caRteMagd oFeusly Widdettigs SBUELET 2 2% %4 23
June 2005 When the shutter 21 is conpletely open, the protrusions X5 on
hery of the disc holding/ interlocking nenber 44 are

t he outer peri
| ocat ed %ﬁﬁ%@ EHQ'dF%cP%%FdPﬁgqﬁﬁﬁm#%lQGSéBg pins 217, 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 disc releasing pins 218, also
provided for the disc drive 200, contacts with ~the side
10 surfaces 18s of the disc holding members 18. Consequently,

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

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

20 cartridge 304 in which the ‘disc 100 has been released. In
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shown in FIG 17. Then, as shown in FIG 18, the disc holding 5 nmenbers 43
are pushed up by the protrusions 45 and the slopes 43" of the disc holding
menbers 43 separate thenselves from the outer edge of the di £3Ju02005 a
result, the force 43B that has pressed the disc 100 vertically to the disc
plane is renpoved and the disc 100 is released to be freely rotatable. 10
At this point intime, the rim43e at the end of the disc hol ding nenber 43
still overhangs a portion of the projection area of the disc 100 (i.e

t he out &IGSer iBheamnd tlHer egdh meisor dequilvyalavente f théecdustedPlrt sof

rel eased in a disc drive that I s supposed to nount the disc thereon

verti call the 15 disc w not drogadomn fromthe cartridge,. In the disc

cartr|d§§£30§15? ttﬁ@P?ﬂﬁﬂﬁﬂﬁnﬂ%? tHengifiedc vy pehe| samed EGERTERCEhe

.disc cartridge is not inserted into the disc drive 200. For exanple i f

the shutlelr2} hia QHE”&QsH@E?@i&H ﬁQFeQﬁsﬁlgf'QéW&mﬂﬁﬁg?m%‘5&

rel ease the 20 disc 100 sync onous movenent  of  the shutter 21.
85 23 June 2005 Thus, the user can renove the existing disc fromthe
cartridge an&hbnsaﬂbcanohheridgsc B0ereis i aieférentl | From 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. 13, the disc holding member 19 is a
ringlike elastic member, which is made of rubber, for example,

10 and which can change its shape freely. When no force is
externally applied thereto, the disc holding member 19.has an
ellipsoidal shape. However, by applying an external force
thereto, the disc holding member 19 may be deformed into a
substantially completely round shape. When the disc holding

15 member 19 is deformed into a substantially completely round
shape, the inside diameter thereof is greater than the
diameter of the disc 100.

As shown in FIG. 13, the ellipsoidal disc holding member
19 is in contact with the disc 100 at multiple points, thereby

20 holding and fixing the disc’ 100 onto the cartridge body 10.
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EMBODI MENT 6 5 Hereinafter, a sixth enbodi nent of the present invention
w Il be described. FIGS. 19 and 20 are plan views illustrating the
structure of a portion of a disc cartridge 306 according to £BiJene 2005
enbodi ment from which. the cartridge upper shell has been renoved.
Specifically, FIG 19 10 illustrates a state where the shutter covers the
head opening, while FIG 20 illustrates a state where the shutter exposes
t he head opening. In FIGS. 19 and 20, each nenber equivalent to the

count erfpewdvenf, tWieerdi Woicaligd dgerofidde B04stisoinkbbtBa enkadiuneilsd S
identified by the same reference nuneral. 15 The disc cartridge of this
enbodi nent is characterized in that the disc holding/interlocking nmenber
of the 95¥¥ 2@%podi R desc O eXabReEt PR RdAct inmvialed €but ttee. The
shutter 46 is provided over the first inner surface ilu of the cartridge

| owner s . SO t tate.and slide ar.ound the 20 chucking opening lle
of the &;lgéréf r%déé Izg’\;?/ér %Sl{‘%%ﬁﬁslf%gs 33 3fde POFIE O §ifc e B 9dhkear r ow

46B in FIGS. 19 and 20. The shutter 46 has a fan shape, or in the shape of
a particidy HelelRd mefBer 19, thereby deforming the disc holding

5 member 19 as shown in FIG. 14. As a result, the disc holding
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 disc 100 is released from the disc holding member
19.

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

15 member 19. Alternatively, that force may also be applied from
a pair of convex portions of the disc drive, which engages

with the concave portions 10c (see FIG. 2) provided on the

right- and left-hand sides of the disc cartridge 304 for

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

20
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that has an inside dianeter equal to the diameter of the chucking opening
110. 5 The shutter 46 includes an engagi ng pin 46p that extends toward the
cartridge lower shell 11 (i.e., in the direction going into 28dupa@ls of
FIGS. 19 and 20). The cartridge lower shell 11 is provided with a guide
groove Il mthat engages with this engaging pin 46p..Wen the engaging pin
46p is located at 10 one end of the guide groove IIm the head opening |lh
is closed up by the shutter 46. And when the engaging pin 46p is |ocated
at the §M§93i5ﬁ$qﬁ5the gui de groove |Im the head opening |lh is exposed.
The guide groove 11mis provided along a portion of an arc that is

tri ' : Kk : i i 11 f bl
xtonds | apprhara i 3 R cifpeert o8 RS LAty TUBRELGRE" ¢

inserted so that the shutter 46 is opened as the disc «cartridge is

i nsert eeriillt obthalebaeiwkd veithl tépbeentet rusi enss46c1s WhirghouyH eng.
outward and toward 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 FIGS. 15 and 17 are plan views illustrating the structure of a

S 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 1lh and 1l1lc, while FIG. 17 illustrates a
state where the shutter 21 exposes the openings 11@ and 1llc.

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

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

15 4identified by the same refereﬁce numeral.

The disc cartridge of this embodiment is characterized
»:Ln that the disc holding and releasihg 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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outer periphery of the shutter 46. Furthernore, the upper surface of the
shutter 46 is covered wiwth a nonwoven fabric or a coating material to
prevent the disc 100 fromgetting 5 scratched or any dust fro2BHeneai2005
deposited on the signal recording side thereof. A nunber of disc holding
menbers 43, having a structure simlar to that of the disc hol ding nenbers
of the fifth enbodinent, are disposed -at predetermned intervals on 10
respective regions of the cartridge |lower shell 11. The disc hol ding
menbers 43 albet Héspr bodddngrdniédlofkihg siembesr 416 ig quyarhistedhoddenr

rel ease the disc synchronously with the novenent of the shutter 46 as

al ready, described.for the fifth enbodi nent. 5. Wen, the disc cartridge of
this enﬁgai FARPC; LORGE PHE ‘F‘ht’of‘f-h%EJI dre ‘&?’F%‘él‘g%‘b ]a%W‘?Flo‘?tb%]t]ed{]toys? he
arrow 1A in FIG 19, the engaging pin 46p of the shutter 46 will soon

t act ikbh t lad ; ' ' And
cont act agWiehN r8t6e8! afll F8TRE a¢BhnAl hk %Jﬁlﬁ:o;%xgglg%ﬂ%fi%%% n

when the disc cartridge is inserted deeper 1nto , the
engagi ng pin 46p is pressed by the contact 88 23 June 2005
cartridge lower 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
1llc.

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 FIGS. 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 coming out of the paper of FIGS. 15

and 17), are provided on the outer periphery of the disc
holding/interlocking member 44. Furthermore, the upper surface

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

20 nonwoven fabric or a coating to prevent the disc 100 from
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menber 201 to start to nove al ong the guide groove 11lw. Then, the shutter
46 starts to rotate around the chucking opening 1lc of the cartridge | ower
shell 11 as indicated by the arrow 46B. As the shutter 46 rot2dhme 2008
head opening 11h is 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 wll reach the other end of the guide groove 1lw. As a
result, the head opening Ilh is conpletely exposed. At this point in 10
time, agedtiagdyFEaradeheasedr odushefiomnt hednbodiepemstitadhen ptioé r aggnas 46¢
are | ocated under the disc holding nmenbers 43. Then, the disc hol ding

portion r h p he protrusions 46¢c toward the cartridge upper
shel | 1%6%F$83g§i%qgﬁet§¥Fé8§ron 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
|s released ancnafmes T o ¥ angbalibl @ind NreliobEaCans! 14 ol sl aenbpdi ment
t

needs no disc holding/interlocking nenber. Thus, conpare the disc
cartridge of the fifth enbodi ment, the disc cartridge can be 20 thinner.
Al so, iPrefetengigedgipter4dpsi ennoespectivel tggB88ns of the cartridge

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 disq holding

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

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

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

20 the slope 43' of the disc holding member 43 not only presses
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23 June 2005 al ong the guide groove 11w, the shutter 46 can be opened and
the disc can be released fromthe disc hol ding nenbers and renoved. In
this enbodi nent, the shutter 46 rotates clockwi se as 5 vi ewed23 damm2906r
ri dge upper shell. However, the shutter 46 nmay al so be rotated
counterclockwi se if the position of the guide groove 11mis changed.
EMBODI MENT 7 10 Hereinafter, a seventh enbodi nent of the present invention

the cart

wll be
structur

scrj.bed. GS. 21 and 22 are plan views illustrating the
gg‘8f dé‘sﬁor{‘r ntBf Th&i dtrectier d4éB 7 Haebr dihey dbsenil®o is

enbodi ment from which the cartridge upper shell has been renoved.

Speci fi cgk I | t t i ut.ter covers the
nead opent aa L TE GTRrASH THE (B B I O e

ustrates a state ere e S

t he head opening. In FIGS. 21 and 22, each nenber equivalent to the
count er p&ttbwt also diclkis arhe idlige Afod hedeond or si xth enbodi nent is
identified by the sanme reference nuneral. 20 The disc cartridge of thi
enbodi nent is_different from 90

5

10

15

20

As shown in FIG. 15, when the disc cartridge holding the
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 21. When the shutter 21 starts to move in
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 21lm of the shutter 21. As a result, the engaging pin
47 is moved along the guide groove 1llm of the cartridge lower
shell 11, and the disc holding/interlocking member 44 starts
to rotate around the chucking opening 1llc as indicated by the
arrow 44A . The guide groove 1llm preferably extends
approximately in the direction in which the shutter 21 is
moved so that the disc holding/interlocking member 44 moves

synchronously with the shutter 21.
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23 June 2005 the disc cartridge of the sixth enbodinent in the structure

of the disc holding nenbers. Specifically, as shown in FIGS. 21 and 22,
the disc cartridge of this enbodinment includes a plurality of23diuae26@f di ng
menbers 17. Just like the disc 5 holding nmenbers of the third enbodi nent
descri bed above, each of these disc holding nenbers 17 al so includes an
elastic portion 17d. Wiile the shutter 46 is closed, the elastic force
applied fromthe elastic portions 17d holds the disc in such a manner as
to press theWdesc theo sither t2k dencompdietedyt lnped ,sctid 7Rrotrusibns
enbodi nent, the disc holding nenbers 17 formintegral parts of the

cartrid | Qyve he . A.ternatiyvel the dis | di n ers. 17 may
al so beqsornedEhéeﬁg#g%%l9ef%8ﬁsfﬁecg§r¥PFd SV%W@?Pgﬁ%?(gﬁggggﬁ%hl%gcross
section thereof is taken in the disc radial 15 direction, each of these

di sc hoh@mbgrmenbesse 11oghtedhamder StREC dilkd! Héldind OmNBERENGA PO LI ON
of the projection area of the disc (i.e., the outer periphery of the disc)

just like the disc holding nenber 43 shown in FIG 18. Accordingly, if the
di sc gesbokn| dnbHIEheldi scThendi ag skoberinlFIGo B8, tth€(Odhsweholdimgt er
edge contact wth the respective slopes, then

5 members 43 are pushed 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 pressed the disc 100 vertically to the 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, even if the disc 100 is released in a Idisc drive
that is supposed to mount the disc thereon vertically, the

15 disc will not drop down from the cartridge.

In the disc cartridge 305 of this embodiment, the disc
can be released even if the disc cartridge is not inserted
into the disc drive 200. For example, if the shutter 21 is

opened manually, the disc holding members 43 will release the

20 disc 100 synchronously with - the movement of the shutter 21.
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91 23 June 2005 the disc is pressed against the shutter 46. The shutter 46
“includes a plurality of protrusions 46¢c on the outer peripherg thereof. In
this enbodi nent, the protrusions 460 protrude outward. Al so, 4hbme 2005
protrusions 46¢c 5 are | ocated at such positions on the outer periphery of
the shutter 46 as to contact with the elastic portions 17d of the disc
hol di ng menbers 17 when the shutter 46 is opened. As shown in FIG 22, when
the shutter 46 is opened, the protrusions 460 dom nate the elastic force
of the eTB§i cthelmssesy Cagngempye tihe @xishisie g sich& nem dibiec geartriidigs 17d
outward fromthe disc 100 (i.e., in the directions 17s). As a result, the

disc 100,45 4 . I fot Lsc_holding nenbers 17 al so

i ncl udegargfrjlrr%el e%glptgﬁge\eiggct %gi(ré%g 2 Egsgﬁltlgfl gb'yt'he di sc 100 has been

rel eased, the rim17e still 15 overhangs a portion of the projection area
of the disc. Accordingly, even if the disc cartridge has been | oaded into
the disk drive 200 that is supposed to nmount the disc 100 thereon

vertically, the disc 100 will not drop down fromthe disc cartridge.
EMBODIMENT 6

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 embodiment from which the cartridge
upper shell has been removed. Specifically, FIG. 19

10 illustrates a state where the shutter covers the head opening,
while FIG. 20 illustrates a state where the shutter 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 identified by the same reference numeral.

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

20 chucking opening 11lc of the cartridge lower shell 11 as
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20 The disc cartridge of this enbodi nent has all the 92 23 June 2005
features of the sixth enbodi nent described above. In addition, the disc
hol di ng nenbers 17 may formintegral parts of the cartridge 2dUmie 2008

11. Thus, the disc cartridge can have a sinplified structure and its
manuf acturing cost can be reduced. 5 EMBODI MENT 8 Hereinafter, a disc
cartridge 308 according to an eighth enbodi nent of the present invention
will be described with reference to the drawings. 10 First, the structure

of the i rg 1) | . ide ' r£f er gnce | GS., .23 and
24. As T@ﬂﬁéf%i@é? rtg gﬁle%bo%dr},&rvr‘;en‘ﬁhetlhrg%ﬂids% Cllllog(/)vI %s[{?omﬁ i n%egh%eégﬁ& 624 al so
i ncludes first and second sides. The first side of the disc, on which its
| abel , has ex&apl shape, norndln ytipr i shape o0F 45paktialigt @dtichell @ingd3,
while the second side of the disc 100, i.e., the signal recording side
100A, is iJluystrated as the _back surface in FIG 24. As shown in FIGS. 23
and 24,tl-t“#é g’ia§c ey t]ﬂsd'&g Jpameter equal to the diameter of the

chucking opening 1llo.

) ' The shutter 46 includes an engaging pin 4‘6p that extends
. toward the cartridge lower shell 11 (i.e., in the direction
going into the paper of FIGS. 19 and 20). The cartridge lower
shell 11 is provided with a guide groove 1l1lm that engages with
this engaging pin 46p. When the engaging pin 46p is located at

10 one end of the guide groove 11m, the head opening 11h is
closed up by the shutter 46. And when the engaging pin .46p is
located at the other end of the guide groove 1lm, the head
opening 1lh is exposed. The guide groove 1llm is provided
along a portion of an arc that is concentric with the chuck

15 opening 1llo. The guide groove llm preferably extends
a:'pproximately in the direction 1A in which the disc cartridge is
inserted so that the shutter 46 is opened as the disc
cartridge is inserted into the disc drive.

Multiple protrusions 46c, which extend outward and toward

20 the cartridge upper shell 12 (i.e., in the direction coming
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includes a cartridge |lower shell 11, a cartridge upper shell 20 12, a pair
of shutters 21 and 22 and stopper nenbers 23. 93 23 June 2005 As shown in
FIG 24, the cartridge |Iower shell 11 includes a chucking opes hmelD65 and
a head opening 11h. The chucking opening ila is provided to allow a
chucki ng menber (e.g., a spindle notor for rotating the disc 100) to enter
the 5 disc cartridge 308 externally. The head opening Il h is provided to
al l ow a head, which reads and/or wites a signal fronon the signa
recormrﬂy%lﬁﬁ FheA ripatheofli §IGEQ0,19 oandnt2d) .t hardi geovdded dge 388 and
access the signal recording side 100A. The cartrldge | ower shell 11 faces

the sig ordl si.d 100 t he di sc Al so, the head openi ng
Ilh rea(rﬁi'letsélxg ég quagg G he B{QIF?JH 8 10 t?ﬁéT"P the, e UPRRLT i dge
upper shell 12 |ncludes a C|rcular di sc wi ndow 12w, through whi ch the disc

100 can firfidde @duead aRdtteenayedsi Bhotbeamytibg di ﬁen%'értea' 99%%8%@”‘1

whi ch expands 15 over the entire projection area of the disc t 0 expose
t he upper surface of the disc. The cartridge upper and |lower shells 12 and
11 are &heoading iedtemiabgdichepravenlieithe 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 Ffifth
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 shut‘;ter 46
together hold or release the disc synchronously with the
movement of the shutter 46 as already described for the fifth
embodiment.

15 When the disc cartridge of this embodiment is inserted
into the disc drive 200 as indicated by the arrow 1A in FIG.
19, the engaging pin 46p of the shutter 46 will soon contéct
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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outer periphery, thereby formng a cartridge body 10. A disc storage
portion 10d for storing the disc 100 20 therein is defined by a first

i nner surface ilu of the 94 23 June 2005 cartridge | ower shel |231Jhnardos
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,
whil e the second inner surface 121 has a substantially 5 cylindrical shape
and defines the disc window 12w inside. That is to say, the first inner
sur f ace MaMPFe e dor fEakE: tenmove ahendi thesguidgegporveohlmod. Thent he

di sc storage portion 10d, a gap, which is wde enough to allow the disc

100 to rqfat&f¢gsl Va6l i ded etween the secgnd inner surface 121
and the disc 100. AIso,§Fﬁge¥ogaﬁr%%éa%i%ﬁogPérggg[éh??ﬁﬁpﬁoap?glPﬂe di sc
wi ndow 12w so that the disc 100 stored in the disc storage portion 10d

has one ldicleft hireec afarexpdged lioweirdehicdla dits sV Ntovedd dPecss ORPESw
menbers 23 are provided in a renovable state 15 for the cartridge upper

shell 12 so as _to partially protrude into the disc window 12w. In this
enbodi mgﬁP, t whSst gphutter 46 rotates, the head opening 11h is

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 of the guide groove 1llm. As a result,
the head opening 11lh is completely exposed. At this'point in

10 time, as already described for the fifth embodiment, the
protrusions 46c are located under the disc holding membérs 43.
Then, the disc holding portions are pushed up by the
protrusions 46c toward the cartridge upper shell 12 (i.e., in
the directhml coming out of the paper of FIG. 20). As a

15 result, the disc 100 that has been held by the disc holding
members 43 is released and now freely rotatable.

The disc cartridge of this embodiment needs no disc
holding/interlocking member. Thus, compared to the disc
cartridge of the fifth embodiment, the disc cartridge can be

20 thinner. Also, if the engaging pin 46p is moved manually
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menbers 23 are provided as shown in FIGS. 23 and 24. On the other hand, a
st opper portion 12s is provided for the cartridge upper shell 12 so as to
protrude into the disc 20 wi ndow 12w. The stopper portion 12s28dums260s
integral part of 95 23 June 2005 the cartridge upper shell 12. The two
stopper nenbers 23 and the stopper portion 12s are arranged approxi mately
at regular intervals around the circunference of the disc w ndow 12w for
t he purpose of preventing the disc 100 from dropping down from5 the disc
wi ndow BARRIrhERe Seifpedroevdel tm23thadsbuspper 46paan dre 18sened pndvent
the dropping particularly effectively when this disc cartridge is

verti cal I dintqa disc driye and.used, Th ytters 21 and 22 are
di sposedﬂ%eet 8V\gg§ £ éﬁ g?egngéfeiﬁée¥ﬁf’8i esi‘g%s‘iogﬂi ngj, deJRR&T S 080dnd t he
inner surface Ilu of the disc storage portion 10d. The shutters 21 and 22
i ncl ude readcdtdaan hol es 21u and 22u, respectively. These rotation holes 21u
and 22u are engaged in a freely rotatable state with a pair of rotation

shafts Ils, which is located 15 outside of the disc storage portion 10d of
t he cartridgéﬂmﬁﬂﬂs embodiment, the shutter 46 rotates clockwise as

5 viewed 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
illustrating the structure of a portion of a disc cartridgé
307 according to this embodiment from which the cartridge
upper shell has been removed. Specifically, FIG. 21
15 illustrates a state where the shutter covers the head opening,
while FIG. 22 illustrates a state where the shutter exposes
- the head opening. 1In FIGS. 21 a@d 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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10 and opposite to the head opening |l h. Thus, the shutters 21 and 22
rotate on the rotation shafts Ils in such a manner as to expose or cover

t he chucki ng and head openings ila and I|lh. 20 A cam 21la and:ﬁhﬁﬁébg r
22c are provided near the 96 23 June 2005 rotation holes 21u anc u of the
shutters 21 and 22, respectively. The cam 21c and the foll ower 22c have
mutual |y engagi ng shapes and together nake up an interl ocki ng nmechani sm
20c for opening and closing the shutters 21 and 22 5 while interl ocking

t hem wi t P2 a8AS6t K&Ctrigger @fHche vaixthf gaboddmentie ighuther struciude2?,

which are opposed to the signal recording side 100A of the disc, are

covered Nt r ty and for e purpose of ., preventing
t he disaﬁﬁoghgrg%gge% ?%%ﬁ%§%§W%%§%'or5§%§l%h%?iﬂ%0 ??oﬁﬁ8ﬁ?e??n3 e
signal recording side 100A thereof. The protective layers 21p and 22p may

be appr @ ianél g2, salirci@isd reartALage O ¢0A% HnvdhiMerd PRLIagEEARLCHI NY
nonwoven fabric, a dustproof nonwoven fabric, an anti- scratching coating

| ayer and a dustproof coating layer. In
plurality of disc holding members 17. Just like 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.
Alternatively, the disc holding members 17 may also be formed
separately from the cartridge lower shell 11.

When a cross section thereof is taken in the disc radial

15 direction, each of these disc holding members 17 also has a
slope that tilts to overhang a portion of the projection area
of the disc (i.e., the outer periphery of the disc) just 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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15 this enbodi nent, sheets of a dustproof nonwoven fabric are adhered or

ul trasonic wel ded as the protective layers 21p and 22p. Shutter springs 31
and 32 are provided outside of the disc storage portion 10d fZ¥ hinB2005
shutters 21 and 22, 20 respectively. These springs' 31 and 32 apply an

. elastic force 97 23 June 2005 to the shutters 21 and 22 in such a direction
as to close the shutters 21 and 22. Optionally, the elastic force nay al so
be applied fromany other type of elastic nenbers to the shutters 21 and
22 in tRe Ei§Si A§ Bressedongatngl Ehpvithutter @6.24, the disc cartridge 308
i ncl udes disc holding portions 2l1la, 21b, 22a and 22b at both ends of the

shutters 21 e _disc hol ding portions 2la, . 21b, 22a and
22b has a do&ﬁ%ﬁ%ﬁrvﬁgggegédagﬁgggggt%t%ﬁgﬁéﬁaﬁy Phe P&R P@quf(ﬁgEZ to
grip the outer edge of the disc 100 10 while the shutters 21 and 22 are

cl osed. ohhetlé r wnitere padipReeyattimyreds.t he h saniel denBo@fhbheNs @&l@, 21b,
22a and 22b wll be described in further detail later. As shown in FIG

23, the upper surface of the cartridge
protrusions 46c protrude outward. Also, the protrusions 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 46c dominate the elastic force of the elastic
10 portions 17d, 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.
Accordingly, even if the disc cartridge has been loaded into
the disk driye 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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body 10 (or the cartridge upper shell 12) has a | abel plane 15 10f, on

whi ch the contents that have been witten on the disc 100 being stored can
be noted down, and enbossed arrow marks (or concave portionsp3lgge bHgs
indicate the direction (the arrow 1A) in which this disc cartridge 308
shoul d 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 98
23 June 2005 5 body 10 that are parallel to the direction A in which the
cartri dfeabudgs10fi the nsixtledemdddbeernndeser Posd | asvd Oc Imyaddetimed as
either pull-in notches or positioning recesses when the disc cartridge 308
is Ioad%gizgp)a.disk_drive or when the cartridge 308 is stored in a
changer thg| @1sss5 helding wgmberse I/ dURY | £QEM dnitegtalstpartshefe thee
shutters 21 and 22 cover the chucking and head openings 11c and lih wth

the carLi-g9¢q4RPELwSRE dt [ 09. ved.. dn Fl.G 25 the disc

hol di ng porti o%s 21?1, 2%%?]%2!}1' 10@1%’ ngelo‘?l%%e@asﬁ%ltdées o zg’r?dieZ? are

| ocated at such positions as to grip the outer edge of the disc 100 (not
simplified structure and its manufacturing cost can be reduced.

5
EMBODIMENT 8
Hereinafter, a disc cartridge 308 according to an eighth
embodiment of the present 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 FIGS. 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 illustrated 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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shown). FIG 26 is a perspective viewillustrating a state where the
shutters 21 and 22 expose the chucking and head openings 15 110 and IIh
with the cartridge upper shell 12 and the disc 100 renoved. As23BJue005 of
the rotation of the shutters 21 and 22 on their rotation holes 21u and -
22u, respectively, the chucking and head openings 11c 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 al so rotated on the 99 23 June 2005
rotation hol & 28ho%Rd 22u. Fi®nsedfentthe tdectdiisigeholldweg pbelilontl2la,
21b, 22a and 22b are nOM/separated fromthe outer edge of the disc 100

(not sh \m)] erspective, view,i | strating a state where
t he shutq't ers f andZJEB co eroqeﬁn”}%ugk %na ?i’@g& ngs 131G e | h
with the disc 100 renoved. As shown in FIG. 27, the dISC hol di ng portions

2la, 2llghudkdngnthpdiny oi1edesi Wae discasionage hol d
the disc 100 (not shovrving; therséoﬁmé‘lf t he ot hgr hand, %Mél&%%@&nﬁé’r

perspective view 10 illustrating a state where the shutters 21 and 22
expose tH{geg.. a spindle motor for rotating the disc 100) to enter the

5 disc cartridge 308 externally. Thé head opening 11h 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 cart:idge lower shell 11 faces tbe signal

10 recording side 100A of the disc 100. Also, the head opening
11lh reaches a side surface of the.cartridge lower she;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 100 to expose the
upper surface of the disc. The cartridge upper and lower
shells 12 and 11 are adhered or welded together at their
outer periphery, thereby forming a cartridge body 10.
A disc storage portion 104 for storing the disc 100

20 therein is defined by a Ffirst inner surface 1lu of the
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chucki ng and head openings Ila and lih with the disc 100 renoved. As shown
in FIG 28, while the shutters 21 and 22 are opened, the disc holdin
portions 2la, 21b, 22a and 22b are stored outside of the di s&3 &unsr29§8
portion 10d of the 15 cartridge body. Next, the structure and the
operation of the shutters 21 and 22 will be described in further detai
with reference to FIGS. 29, 30 and 31. FIG 29 is a cross-sectional view

as viewed along a plane that passes the center of the disc 100. 20 As
shown i Pt ide® lowersebedd Lhnendsar fagend2inpértserfice 1BD @B thme 2005
storage portion I Gd of the cartridge body 10 is provided wwith a notch | Ow

SO as nQ inter with.th peni apd | @si ng operationg.of fhe
shutter%ﬁfﬁ%;iyf éﬁﬁé% thlicgr‘rid&gg%ogﬁrﬁﬁ O Fer ?ﬂ@?ﬁﬁeilg stitter
storage portion 5 10s for storing a portion of the shutter 22 or 21 being
opened. dppdsed Mes ethat digmsll Rt os188N108AF sndeRel aiQl tido,

shutters 21 and 22, which are butted agai nst each other over the head and
chucki ng openings Ilh and 110 while the shutters are closed, overlap with
each ot Wyilien tthe sBcokfesinner surface 121 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 portion 10d.

In the disc storage portion 104, a gap, which is ﬁide
enough to allow the disc 100 to rotate freely, is provided
10 between the second inner surface 12i and the disc 100. Also,
the top of the disc storage portion 10d is the disc winaow 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
into the disc window 12w. In this embodiment, two stopper
members 23 are provided as shown in FIGS. 23 and 24. On the
other hand, a stopper portion:  12s is provided for the
cartridge upper shell 12 so as to protrude into the disc

20 window 12w. The stopper portion 12s forms an integral part of
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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 2la, 21b, 22a and 22b
i ncludes a slope 2l1a', 21b', 22a' or 22b', which overhangs a23doh¢ 20050f
the projection area of the disc and overlaps with the outer edge 15 of the
disc 100. That is to say, the slope 21a’' has a downwardly tapered shape
and | eans toward the disc 100. Wiile the chucking and head openi ngs 110
and Il h are covered with the shutters 21 and 22, the slope 21a' is allowed
to cont ddte @intridue cwper edwd 11000 ofThehetwh sttdmer temkdns g23 ppidig t he
20 disc 100 thereon and pressing the disc 100 in the thickness 101 23 June

2005 direction 100t L hi nner, the signal recor si de 0PA is
ought i ShErer msrtigh HAE T dhended B ar et S horeditieh, § 21
and 22 and the disc 100 is held and fixed onto the cartrldge body 10. In

such a sitratdvdiRe sdothdl the %‘?&Vdi‘in&%r%h@% HR0AHY dig diSfadPOLdw 8 cl ose
contact with the sheets 21p and 22p. Thus, no dust will be deposited on

the signal recording side 100A. Also, if t he exposed side of the disc 100
i S rotattdge purpose of preventing the disc 100 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 cartri&ge is vertically loaded into a disc
drive and used.

The shutters 21 and 22 are disposed between the signal

10 recording side 100A of the disc 100 and the inner surface 1llu

of the disc storage portion 10d. The shutters 21 énd. 22

include rotation holes 21u and 22u, respectively. These

rotation holes 21lu and 22u are engaged in a freely rotatable

state with a pair of rotation shafts 11ls, which is located

15 outside of the disc storage portion 10d of the cartridge body

10 and opposite to the head opening 1llh. Thus, the shutters

21 and 22 rotate on the rotation shafts 1ll1ls in such a manner

as to expose or cover the chucking and head openings 1llc and
11h.

20 - A cam 21c and a follower 22c are provided near the
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manual ly or if the shutters 21 and 22 are opened or closed 10
i ntentionally, then dust, finger marks or any other dirt that has adhered
onto the signal recording side 100A of the disc 100 may be w2pdenead(fy.
Furthernore, as shown in FIG 31, the shutter 21 includes a shutter
openi ng/ cl osing portion 21t, an elastic portion 21v 15 and a | ocking
protrusion portion 21k. These portions 21t, 21v and 21k formi ntegral
of the shutter 21. Specifically, the shutter opening/closing portion
is for yotatdoopehodnd 2lwsearde 2wt iodr sthet eslmatters Thal | cokd n@2,
protrusion portion 21k is connected to the shutter 21 by way of the elastic

20 portiogn 21y.. 1 le e shutter 21 _coyer e chucki ng and 102 23 June
2005 hedd~8p& %N\égyllotrgﬁdCF‘f“h,Eif’hé‘“Po%Fn§°:‘JE8{"Fﬁs%éﬁ' V& JMBIALLY ¢ o
which an elastic force is being applied fromthe elastic portion 21v,

engagesepgh§iagl 0@HapE 0! £nd Okt 8fe thErCakdalileddqp 008X 1Qnddaliiing

preventing the shutter

parts
21t

21 fromrotating and 5 fixing and supportingthe

shutter 21 to the cartridge body 10 as shown in FIG 31. Wen the shutter
21 i s fingebantibm @OlbefoghudpesrimP awdi chosing ntieel shkedewst 21t adasrzx ter 21
via the

5

10

15

20

while interlocking 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
frpm entering the signal recording side 100A thereof.

The protective layers 21p and 22p may be appropfiately
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
this embodiment, sheets of a dustproof nonwoven fabric are
adhered or ultrasonic welded as the protective layers 21lp and
22p.

Shutter springs 31 and 32 are provided outside of the
disc storage portion 104 for the shutters 21 and 22,

respectively. These springs 31 and 32 apply an elastic force
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I nterl ocki ng nmechani sm 200, is also fixed. Accordingly, only by getting the
| ocking protrusion 10 portion 21k pressed externally by a protrusion, for
exanple, in the direction indicated by the arrow 20A and di séhaged005f r om
t he | ocking hole 10k while pressing the opening/closing portion 21t in the
direction indicated by the arrow 20B at the sane tine, the shutters 21 and
22 can be rotated to expose the 15 chucki ng and head openings 110 and 11h
and the disc 100 can be released fromthe disc holding portions 2la, 21b,
22a and t22ifhe shyttens 2d poxkidd® en csygleverdirdwtigperas oro f chose etei ng
the disc accidentally. Next, the structure and operation of the stopper

menber s L.l _b scribed in.further detaj] wth reference to FIGS
103 23 fﬁ‘ﬁ‘%t%g"ﬁ\gﬂz}4a§§dqu. PPngElﬁg'agﬁﬁrﬁgﬁﬁh?/\}%‘é% ‘F?Yu%’f?%t‘i’?—.g t he
renmovabl e st opper nenber 23 upside down. The convex portions 23a, 23b and

230 of wpplseapgebmmafycbtBeratgpeespeelbyely maMIREed Y {ihe CONEAVErs
portions 12a, 12b and 12c provided for 5 the cartridge upper shell 12 near

the di sc window 12w thereof as shown in FIG 24. Thus, the stopper nenber
23 can Bd and 22 in that closing direction.

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 has a downwardly tapered slope at the end of
the shutter 21 or 22 to grip the outer edge of the disc 100

10 while the shutters 21 and 22 are closed. The structure and
operation of the disc holding portions 2la, 21b, 22a 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) 1l0a 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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removed fromthe cartridge upper shell 12. Next, a nechanismfor preventing
the erroneous insertion of the disc cartridge .308 into a disc drive wll
be described 10 in further detail with reference to FIG 33.2Fh@Ee2885is a
front view of the disc cartridge 308 showmn in FIG 23 as viewed in the
direction in which the disc cartridge 308 is inserted into a disk drive
(i.e., arrow 1B). As shown in FIG 33, the cartridge body 10 includes a
concave portion 10g on 15 one side surface thereof and is asymetric in the

di rect inRdvlAo | Phipi t ' aghrigge 08,4+ danSELt i.pt.0.1 hg disc
drive (seg FI G 2%?. %'Ih}r?e%ﬁ%g%%fpg%t itg% | Og |éstS‘Lr§cr)lt f%cg eaﬁla]tCh tﬁ%ecent er
of thickness. According to such a structure, only when a convex 20

por t i ocarprddigeetiofiyr 10héd sdiiscedttiede, Taebbt todcaié hpdht Sorddh @S Wae 2005
concave portion log, the disc cartridge 308 can be inserted into the disc
drive correctly and the disc drive can operate normally. Stated otherw se,
even | g’eoH@efjr PEsetgbersepllriB grdches exr PPritombeg  PReLI$RS dilben dri ve

upsi de down by m stake, he
the disc cartridge 308 is loaded into a disk drive or when the

cartridge 308 is stored in a changer.

FIG. 25 is a perspective view illustrating a state where
the shutters 21 and 22 cover the chucking and head openings
1lc and 11lh with the cartridge upper shell 12 and the disc 100
removed. 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 disc 100 (not
shown}).
FIG. 26 is a perspective view illustrating a state where
the.shutters 21 and 22 expose the chucking and head openings
15 11loc 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 1lc¢ 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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or she cannot insert the cartridge 308 into the disc drive. This is
because the convex portion of the disc drive interferes wth the opgosite
side surface with no concave portion log. Al so, even if one t33bwefB80F nsert
the disc 10 cartridge 308 into the disc drive upside down and i'n the wong
way by m stake, he or she cannot insert the cartridge 308 into the disc
drive, either. This is because the convex portion.of the disc drive also
interferes with the non-recessed portion of the side surface with the
concaveIPdatioh IhedesTHikn ahd 2PN .crr6apsequentdyti Shecalisse nokding ed.
The disc cartridge 308 of this enbodiment may be nodified in various

nanners xa cknes t he cartrld e bod
further P ?h’ré’ga {E(:)ias'uc%lréh &A% ahQ{th h&" 8t &) ?1%??5% %& §6°§'3 '%?I not
protrude fromthe upper surface 12f of the 105 23 June 2005 cartridge upper

‘shel | 13utegeelys o24thahdlsct heo shwbt esisowd) and 22 are closed. On the
ot her hand, while the shutters 21 and 22 are opened, the stopper nenbers

23 may be protruded
FIG. 27 is a perspective view illustrating a state where

S the shutters 21 and 22 cover the chucking and head openings
llc and 1llh with the disc 100 removed. As shown in FIG. 27,
the disc holding portions 2la, 21b, 22a and 22b protrude into
the disc storage portion 104 to hold the disc 100 (not shown)
thereon. On the other hand, FIG. 28 is a perspective view

10 illustrating a state where the shutters 21 and 22 expose the
chucking and head openings 1lc and 11lh with the diéc 100
removed. As shown in FIG. 28, while the shutters 21 and 22
are opened, the disc holding portions 2la, 21b, 22a and 22b
are stored outside of the disc storage portion 104 of the

15 cartridge body.

Next, the structure and the operation of the shutters 21
and 22 will be described in further detail with reference to
FIGS. 29, 30 and 31. FIG. 29 is a cross-sectional view as
viewed along a plane that passes the center of the disc 100.

20 As shown in FIG. 29, the second inner surface 12i of the disc
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fromthe upper surface 12f of the cartridge upper shell 12 in 5 the
follow ng manner. Specifically, as the shutters 21 and 22 are to be
opened, the disk holding portions 2la and 22a, for exanple, 3 5t he
convex portions 23a of the stopper nenbers 23 upward whil e passing under
t he stopper nmenbers 23. Then, the stopper nenbers 23 are protruded from
the upper 10 surface 12f of the cartridge upper shell 12. According to
such a structure, a sufficiently broad space can be allowed the disc 100
t o rot at etoragelepehieiah st0dtaf agire poartohdg@dbadg 19etist beotidedcatiithi dge
can have its thickness further reduced. Al so, the stopper nenbers 23 may

forntlntegral arig 15 the cartrldge body In that case, the stopper
nmenbers 2 "r‘ﬁﬁ??’b Bl €% 02Be U d&@ ah tﬁﬁ?%Fﬁed”liiPrt kBEmARENINE 8Rd:t er

springs 31 and 32 may apply an elastic force in such a direction as to

open thecm,t(_fr%p@raﬁmszzofl f e 3‘1% s mec Qper aye ahgggt 1ggg‘gl etely

20 synchronously by way of the interl ani sm “j ust one 3 June
2005 of the shutter springs 31 and 32 nay be provided. The | ocking
protrusicaripordgeonb@ik ior faraherntiegilaldes a shutter storage portion

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 1l1h and 1llc¢ while the
shutters are closed, overlap with each other in the thickness

10 direction of the disc 100 as shown in FIG. 29.

On the other hand, as shown in FIG. 30, each of the disc
holding portions 2la, 21b, 22a and 22b includes a slope 21la’,
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 21a’ has a
downwardly tapered shape and leans toward the disc 100. While
the chucking and head openings 1llc¢ and 1lh are covered with
the shutters 21 and 22, the slope 2la’ is allowed to contact
with the outer edge 100c of the disc 100, thereby gripping the

20 disc 100 thereon and pressing the disc 100 in the thickness
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the shutter 21. Alternatively, a locking |ever, including a |ocking

I on portion and a convex portion 5 at the end thereof, may be

ed to the cartridge body 10 via an elastic portion, anB kme2005
associ at ed concave portion nay be provided for the shutter so that the

and concave portions engage with each other. In that case, by

g the locking protrusion portion through a |ocking hole of the 10
ge body, these convex and concave portions nay be disengaged from

each ot kirevtidn tDodk] OW Khergiyt kRAnsek) #id Ak ghhee!decdiinynakige the

| ever, as well as the shutter springs (i.e., elastic nenbers)

, may

n springs that formintegral parts of the cartridge body 10. 15
EVBODI VENPZO ilge haioyghiterinte pilapecapntadfewd0d theosheatst 3lp andt22p
enbodi mrent of the present invention will be described with reference

5580 L M oS B, 0, Y AR 2
onto the cartridge body 10. In such a state, the signal
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
intentionally, then dust, finger marks or any other dirt that
has adhered onto the signal recording side 100A of the disc
100 may be wiped away.

Furthermore, as shown in FIG. 31, the shutter 21 includes
a shutter opening/closing portion 21t, an elastic portion 21v
and a locking protrusion portion 21k. These portions 2¥t, 21v
and 21k form integral parts of the shutter 21. Specifically,
the shutter opening/closing portion 21t is for use to open and
close the shutters externally. The locking protrusion portion
21k is connected to the shutter 21 by way of the elastic

portion 21v. While the shutter 21 covers the chucking and
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to
107
hel |



42, stopper nenbers 42a, 42b, 420 and 42d, and a pair of shutters 51 and
52. As shown in FIG 35, the cartridge |lower shell 41 5 includes a
chucki ng openi ng 41a and a head openi ng 41h. The chucki ng opéhiwg 2098 is
provided to allow a chucking nenber (e.g., a spindle notor for rotating
the disc 100) to enter the disc cartridge 309 externally. The head opening
41h is provided to allow a head, which reads and/or wites a signal 10
fromon the signal recording side 100A of the disc 100, to enter the disc
cartri dgead@0Spaning€CEFS ahé@ Filgnathe ccsikiiny prsotdarsiA pohteiorardik ,dge

| ower shell 41 faces the signal recording side 100A of the disc 100. Al so,
the head opening 41h reaches one side surface of the cartridge | ower shel

41. 15 §PeWRAFPr idyeelpplic sherreisi heingeappliad fapmdithe adiafdde 42w,

t hrough which the disc 100 can be introduced and renoved into/fromthe
the. di SPOEBEST 285, o8ates "(EER T TopRIR hOFRc bl 3" 1" Ca B Loper
and |l ower 20 shells 42 and 41 are adhered or wel ded together at their 108
23 Junepb@@P510, thereby preventing the shutter 21 from rotating and
S fixing and supporting the shutter 21 to the cartridge body 10
as shown in FIG. 31. When the shutter 21 is fixed, the other
shﬁtter 22, which is interlocked with the shutter 21 via the
interlocking meéhanism 20c¢, is also fixed.
Accordingly, only by getting the locking protrusion
10 portion 21k pressed externally by a protrusion, for example,
in the direction indicated by the arrow 20A and disengaged
from the locking hole 10k while pressing the opening/closing
portion 21t in the direction indicated by the arrow 20B at the
same time, the shutters 21 and 22 can be rotated to expose the
15 chucking and head openings 1llc and 11h and the disc 100 can be
released from the disc holding portions 2la, 21b, 22a and 22b.
Thus, it is possible to prevent the operator from removing the
disc accidentally.

. Next, the structure and operation of the stopper members

20 23 will be described in further detail with reference to FIGS.
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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 shell 41 and a second inne23 bhue286%8 421
of the 5 cartridge upper shell 42. The first inner surface 4lu i's opposed
to the signal recording side 100A of the disc 100, while the second inner
surface 421 has a substantially cylindrical shape and defines the disc

wi ndow 42w inside. That is to say, the first inner surface 41lu becones the

bottom 28 ¢ind hd2di §3Gst o3agd.spoat iperspdtive thieewli $018E0FAEENGOrdHON
40d, a gap, which is wide enough to allow the disc 100 to rotate freely,
i's prOV|ded b second inner surface 42i and the disc 100. Al so,

 the top o?m?ﬁgg%?sﬁgg?%?ﬁg@eﬁB?FlBﬁ ¥Bgife ARwndi sThe WD PorEians hat

the disc 100 stored in the disc storage portion 40d has one S|de t her eof

exposed 598} degbheutll seaui BEOWHS s cEBGeS! GRARE Ch9et sptd ;?i'? and

42d formintegral parts of the cartr ge upper she Rially
protrude into the disc wi ndow 42w. Each of these stopper 20 nenbers 42a,

42b, 420engagd@dwithsepacated gormdhe T24)ridee alP 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 mechanism for preventing the erroneous insertion
of the disc cartridge 308 into a disc drive will be described
10 in further detail with reference to FIG. 33. FIG. 33 is a
front view of the disc cartridge 308 shown in FIG. 23 as
viewed in the direction in which the disc cartridge 308 is
inserted into a disk drive (i.e., arrow 1B). As shown in FIG.
33, the cartridge body 10 includes a concave portion 10g on
15 one side surface thereof and is asymmetric in the direction 1A
in which the disc cartridge 308 is inserted into the disc
drive (see FIG. 23). The concave portion 10g is not located at

the center of thickness.

According to such a structure, only when a convex

20 portion, provided for the disc drive, is fitted with this
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23 June 2005 upper shell 42 via a slit. These stopper nenbers 42a, 42b,

420 and 42d are used to prevent the disc 100 fromdropping down fromthe
di sc wi ndow 42w. The stopper nenbers 42a, 42b, 420 and 42d c3hJye2094t t he
dropping particularly effectively 5 when the disc cartridge is vertically

| oaded into a disc drive and used. Optionally, these stopper nenbers 42a,
42b, 420 and 42d may be integrated with the cartridge upper shell 42 by
way of elastic nenbers. The shutters 51 and 52 are di sposed between the

signal ddhdeorsbreicn deogP0Anef di: desst@gandosheannes sHebagsadlu

of the disc storage portion 40d. The shutters 51 and 52 include rotation
hol es 51u and 52u, respectively. These rotation holes 51u and 52u are
engaged it thecfise oduivd| eorsegtdywierl dheaidisst duivn i eanshperetels,
which is located 15 outside of the disc storage portion 40d of the

cartrid elgpqﬁp,40 and opposite to the head opening 41h. Thus, the shutters
51 and fOt ate on the rotation shafts 41s in such a manner as to expose
or cover the chucking and head openings 410 and 41h. 20 A cam 5l1o and a

fol l onwer 520 siafrdd QtleEwIEd] tB8n 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 1is because the convex portion of the disc drive
interferes with the opposite side surface with no concave
portion 10g. Also, even 1f one tries to insert the disc
10 cartridge 308 into the disc drive upside down and in the wrong
way by mistake, he or she cannot insert the cartridge 308 into
the disc drive, either. This is because the convex portion of
the disc drive also interferes with the non-recessed portion
of the side surface with the concave portion 10g. Thus, the
15 erroneous insertion can be prevented.
The disc cartridge 308 of this embodiment may be
modified in various manners.
For example, the thickness of the cartridge body 10 may
be further reduced to such an extent that the stopper members

20 23 will not protrude from the upper surface 12f of the
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110 23 June 2005 rotation holes 51u and 52u of the shutters 51 and 52,
respectively. The cam 510 and the follower 520 have nmutually engagi ng
shapes and together nmake up an interlocking nechani sm 500 for3dpen2¥ly and
closing the shutters 51 and 52 5 while interlocking themw th each other.
The respective surfaces of the shutters 51 and 52, which are opposed to
the signal recording side 100A of the disc, are covered with protective

| ayers 51p and 52p for the purpose of preventing the disc 100 fromgetting

scr at chedraridgey uppslr sHeIfir o r eaedi pggt h [ r rdj i.de LOOA

t hereof. The S?gtective | ayers SIS and g%p %éi gg§ggpﬁ5%¢%§%§§%r%me cted
fromthe group consisting of an anti-scratching nonwoven fabric, a
dust pr o8RAnFAAeEh ¢kaed. aPnahhe- otbeat bhndg @bafllienghleaysditdRga 21
dust proof coating layer. In 15 this enbodi ment, sheets of a dustproof

nonwoveq fabi'%caareoadhe%ed ol ul {arasoni c welded as the protective |ayers
51p and ggp. hit T ePPERFlNngs ShOPBOT aFeMBEESi dd BAY s Pee myfotuhaledi sc

storage portion 40d for the shutters 51 and 52,
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 21a and 22a,
for example, may push the convex portions 23a of the stopper
members 23 upwérd while passing under the stopper members 23.
Then, the stopper members 23 are protruded from the upper

10 surface 12f of the cartridge upper shell 12. According to
such a structure,_a sufficiently broad space can be allowed
the disc 100 to rotate inside the disc storage portion 104 and
yet the disc cartridge can have its thickness further reduced.

Also, the stopper members 23 may form integral parts of

15 the cartridge body 10. In that case, the stopper members 23
may be able to be folded and unfolded.

Furthermore, the shutter springs 31 and 32 may apply an

elastic force in such a direction as to open the shutters 21

and 22. If the shutters can operate almost completely

20 synchronously by way of the interlocking mechanism, just one

106



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_cl ose the

shutters 51 and 52. Alternatively, the shutter springs 61 an®® 8me®05apply
an elastic force to the shutters 51 and 52 in such a direction as to open

the shutters 51 and 52. Also, 5 if the shutters can operate al nost
conpl etely synchronously by way of the interlocking nechanism only one
the shutter springs 61 and 62 rmay be provided. As in the eighth

of

enbodi n@ft thehshsitkerespringand153ndi gel mdg Hesprboidedg porti ons 5la, 51b,
52a and 52b at the 10 ends thereof as shown in FIG 35. Furthernore, as

wi ||l be descrjbed in detail |ater, convex portions 5le and 52e are
provi ded on F%Ebe&?FbénPed?EﬁEF%ﬁl?%e5§ﬂﬁ?f€#szgﬁ fgms» 89 atnrtegpal
| ocat ed under the center hole of the disc 100. As shown in FIG 34, the

upper siydraceoel ¢he sRuttbeger1 15 bRiyesRatoheie GAT GHLIUIR HPPSERhE!

42) has enbossed arrow marks (or concave portions) 40a that rndicate’th
direction (the arrowlA) in which the disc cartridge 309 is inserted
a di sc dmolaidifhe xalockdgg pomytrsifar thertiowe| ades at Webnvex portion

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 engage with each other. In that case, by pressing
the locking protrusion portion through a locking hole of the

10 cartridge body, these convex and concave portions may be
disengaged from each other so as to allow the shutters to
rotate freely. Optionally, the locking lever, as well as the
shutter springs (i.e., elastic members), may be resin springs
that form integral parts of the cartridge body 10.

15
EMBODIMENT 9

Hereinafter, a disc cartridge 309 according to a ninth
embodiment of the present invention will be described with
reference to the drawings.

20 As shown in FIGS. 34 'and 35, the disc cartridge 309
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concave portions 40c on a pair of

Its side surfaces that are 20 parall el

to

the inserting direction | A These concave portions 112 23 June 2005 400 may

be used as either pull-in notches or positioning
cartridge 309 is loaded into a disk drive or when the cartridge 309 is
stored in a changer. Optionally, just one side surface of the cartridge

309 may 5 include the concave portion 400. In that case, the concave

portion 400 may be used as a nechani smfor preventing
upsi de domoluilaseat cantwhaget howdirs GheEr t41 dgg éQQtEidE@S%b?%Q~Qﬁuhgﬁded
into a disk drive. The upper surface of the cartridge bod

I ncludes a grip 10 portion 40e that allows the operator to grip this disc

y 40 further

recesses whers Jlie 200ScC

erroneous (e.g.,

cartri dgé230FtoRReT gRePPOB? t 43 -4082has 4Re aands|42s .endudsed pahapef Fl G
36 is a perspective viewillustrating a state where the shutters 51 and 52

cover thgpgpyugkiing; opggi g9 41a and the

15 head opening 41h with the disc

100 renpbved. FIG 37 Is a perspective viewillustrating a state where the

shutters 51 and 52 expose the chucking opening 41c and the head opening

As shown in FIG. 35, the cartridge lower shell 41

5 includes a chucking opening 4lc and a head opening 41h. The

10

15

20

chucking opening 4l1lc 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 41lh 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 309 and access the signal reéording
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.
The cgrtridge upper shell 42 includes a circular disc
window 42w, through which the disc 100 can be introduced and
removed into/from the disc cartridge 309 and which expands
over the entire projection area of the disc 100 to expose the
upper surface of the disc. The cartridge upper and lower

shells 42 and 41 are adhered or welded together at their
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41h with the disc 100 renoved. Hereinafter, the structure and the operation
of the 20 shutters 51 and 52 will be descrlbed in further detai

23 June 2005 shown in FIGS. 34 and 35, the disc holding port|35§“5i%)551b

- 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 manner as to overhang the
projection area of the disc and to overlap with 5 the outer periphery of
the disc 100 as in the eighth enbodinent. That is to say, the slope is
downwar dhytenpeeeiblzeny | etnsrétonafiakntitey ci scatObidddusody heosane effects as
those of the eighth enbodiment are also achieved. A so, the shutter 52

I ncl udes an openin /cI05|n portion 10 52t for use to open and cl ose the

shutters ext et n&d %PF% et oI o091 For| fdoTing efhet itigfr 408n 51v

and a | ocking protru3|on portlon 51k as |ntegral parts t hereof. The

|l ocki NG ¢HGAAHISHAN aeﬂhgﬁus & $aRAEC! fnbe (RG-S Spl QW WAL O

t he elastlc portion 51v mhlle I ng an openings 4lc
and 41h are covered with the shutters 51 and 52, the | ocking protrusion
porti on el ridyeMiiowerashelldsdilc ahdr @e second inner surface 421 of the

5 cartridge upper shell 42. The first inner surface 41lu is
opposed to the signal recording side 100A of the disc 100,
while the second inner surface 421 has a substantially
cylindrical shape and defines the disc window 42w inside.
That is to say, the first inner surface 4lu becomes the bottom

10 of the disc storage portion 404d.

In the disc storage portion 404, a gap, which is wide
enough to allow the disc 100 to rotate freely, 1is provided
between the second inner surface 421 and the disc 100. Also,
the top of the disc storage portion 404 is the disc window 42w

15 so that the disc 100 stored in the disc storage portion 404
has one side thereof exposed inside the disc window 42w.

The stopper members 42a, 42b, 42c¢c and 424 form integral
parts of the cartridge upper shell 42 so as to partially
protrude into the disc window 42w. Each; of these stopper

20 members 42a, 42b, 42c and 42d is separated from the cartridge
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Is applied fromthe elastic portion 51v, engages with a | ocking 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. Wien the sR3tluse 265 i s
fixed, the other 114 23 June 2005 shutter 52, which is interlocked with the
shutter 51 via the interlocking nmechanism50c, is also fixed. Accordingly,
only by getting the | ocking protrusion portion 51k pressed externally by a
protrusion, for exanple, 5 in the direction indicated by the arrow 50A and

di sengag@phel’ andNe 42Cckingah@l1at40k Whés€ BESHHEPY nch®etiRENi2W/ ChA9BI NY
portion t inthe direction indicated by the arrow 50B at the sane tine

as showmn in FIG 36, the shutters 51 and 52 can be rotated to expose the
chucki ng2a’nchrtrba626p@menglﬁe@.otfannr¢YhnI0 thed diecdilee P adréppirgeased
fromthe disc holding portions 51a, 51b 52a and 52b. Thus, it is possible

R N e T TR T e A S S
openi ng/ cI05|ng portion 52t 15 are provi ded for the two different
shutter g9l A $ra SW&hprevent the dropping particularly effectively
S 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
10 recording side 100A of the disc 100 and the inner surface 4lu
of the disc storage portion 40d. The shutters 51 ;':md 52
include rotation holes \51u and 52u, respectively. These
rotation holes 51lu and 52u are engaged in a freely rotatable
state with a pair of rotation shafts 41ls, which is located
15 outside of the disc storage portion 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 51c and a follower 52¢ are provided near the
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a structure is particularly effective for a disc cartridge for a disc of a
smal | dianmeter. This is because a disc cartridge for a disc of a snal

di aneter and the shutters thereof should have relatively snalkBJene2005and
it is normally difficult to 20 provide the |ocking protrusion portion and
openi ng/ cl osi ng 115 23 June 2005 portion for a single shutter out of design
considerations. Also, even when a single shutter can include both the

| ocking protrusion portion and the opening/closing portion, a very narrow

gap woul tbtet Bén owssh diet vean anshubeer 6pentnRg/ Cinsirkrd AChamiemsand an
unl ocki ng mechani smon the disc drive side or these two nmechanisns need to
be provided within a very limted space, thus making it hard to design the
di sc drixesrectivekndedThaheanoskengn@r theuSpdhopert 53a Bakef motmadly
integral 10 part of the shutter 51. Alternatively, a |ocking |ever,

ther oof a3 BE coRBEREG T horest (hTHgemBbhy 45 DY wagnber HACBLAG: | c
portion, and an associ ated concave portion may be provided for the shutter
so that rdeh&0IBEX500 for opening and closing the shutters 51 and 52

S 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 getting scratched or any dust

10 from reaching the signal recording side 100A thereof.

The profectivé layers 51p and 52p may be appropfiately
selected from the group consisting of an anti-scratching
nonwoven fabric, a dustproof nonwoven fabric, an anti-
scratching coating layer and a dustproof coating layer. In

15 this embodiment, sheets of a dustproof nonwoven fabric are
adhered or ultrasonic welded as the protective layers 51lp and
52p.

Shutter springs 61 and 62 are provided outside of the

disc storage portion 404 for the shutters 51 and 52,

20 respectively. These springs 61 and 62 apply an elastic force
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15 and concave portions engage with each other. In that case, by pressing
the | ocking protrusion portion through a | ocking hole of the cartridge
body, these convex and concave portions nay be di sengaged fr%%f@&éwogther
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
menbers), may be 116 23 June 2005 resin springs that formintegral parts of
the cartridge body 40.  Next, it will be described how the convex portions

5le ande$2endnshbiecSBItS £ snPls ANn 53udRY K- aFLG-t 38n | 8526 888565 ¢AGCT i Onal

view. illustrating the center of the disc and its surrounding portions as
viewed al ong a plane that passes the center of the disc 100. As shown in
FI G 38huitidns t ht aglduti2r s 30 tahaBA varly .cl Usedshubéecomspaimg t sans 5le
and 52e protrude into the center hole 100h and the disc 100 is nowin 10

pl ane coq%ag% w th thg_shutters 51 and 52. As shown in FIG 39, while the
shut t erd%194n82E23pPLY G flattie BPERRdtor kBec shvbtegs: tiomend182and 52e

slide from inside the center hole 100h into under the | ower surface of
in such a direction as to open the shutters 51 and 52. Also,

S 4if the shutters can operate almost completely synchronously by
way of the interlocking mechanism, only one of the shutter
springs 61 and 62 may be provided.

As in _thé eighth- embodiment, the shutters 51 and 52
include disc holding portions 51la, 51b, 52a and 52b at the

10 ends thereof as shown in FIG. 35. Furthermore, as will be
described in detail later, convex portions 5le and 52e are
provided on respective regions of the shutters 51 and 52 so as
to be located under the center hole of the disc 100.

As shown in FIG. 34, the upper surface of the cartridge

15 body 40 (or the gartridge upper 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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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 sigRdlured¥di ng
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 5l1e and '52e nove along with the shutters 117 23 June
2005 51 and 52 bei ng opened or closed. Accordingly, the convex portions 5le
and 52e 4%svemayonbeictusgid hasorestlreat cpulilhén snghalhes ecor dpogitieainiext ,
the structure and operation of the stopper nmenbers 5 will be described

W th reference to FIGS, 40 and 41 Fl IS a cross-sectional view

i 11 ust r A9HE LS00 B r ‘ﬂr gggodtser PRI PhePFOad vidFEd

al ong a plane that passes the center of the disc 100. A convex portion

42c', (4a3ve 48R wherf2dhk haarbegigloramy Q1 theoPe4t oy of téﬁaﬁ%QPper 10
nenber 42c, (42a, 42b or 42d). Wile the shutters 51 and 52 are osed, the

st opper menber 42c is substantially parallel to the disc 100 and falls
wi t hi n Opdiomadldyessjudt t bpe side surface of the cartridge 309 may

5 include the concave portion 40c. In that case, the concave
portion 40c 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 portion 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 and 52 cover the chucking opening 41c and the

15 head opening 41h with the disc 100 removed. FIG. 37 is a

perspective view illustrating a state where the shutters 51

and 52 expose the chucking opening 41c and the head opening
41h with the disc 100 removed.

Hereinafter, the structure and the operation of the

20 shutters 51 and 52 will be described in further detail. As
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cartridge 309 as shown in FIG 40. An appearance of the disc cartridge 309
in such a state is illustrated in FIG 36. 15 On the other hand, while the
shutters 51 and 52 are opened, the slope portions 52f, 51f, ZBduand0&dd of
the shutters 51 and 52 contact with the convex portions 42a', ~42b', 42c
and or 42d', respectively, thereby lifting the stopper nenbers 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 such a state is illustrated in
FI G 37.symudimd’IGich 3t and i3 urdhe pdis¢chbadingi porhionseblal &Slber the
disc cartridge 309 has been vertically Ioaded into a disc drive and

before t | SC 0 ets Cc ked OSSI revent 5 the disc 100
_fron1dr5%%ﬁ%ﬁ%dg%% ] g %8FtFP8g§ &§STFn a&BﬁtBﬁn?lﬁﬂiPév?héuﬂpsc 100
i s being chucked, the dISC 100 can nove in a broader space. Furthernore,

this strUghape aksSancaoalihigblt 830b8 tHEEN®H1EEUWAI BACKD e t he
cartridge bggy 10nlt shogld beoﬁoted that to keeg ? egsﬁﬁ%ﬁégségleénd 52

tenporarily opened for a while, the slope portion 52f, (51F,
overhang the projection 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 toward the disc 100. Thus, the same effects as
those of the eithh 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 S51v 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 51v. Thus, while the chucking and head

15 openings 41c and 4lh are covered with the shutters 51 and 52,
the locking protrusion portion 51k, to which an elastic force

- is applied from the elastic portion 51lv, engages with a
loc%ing 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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51d or 52d) may have a convex or concave portion that engages

with the

convex portion 42a' , (42b', 42c¢' or 421d). 15 EMBODI MENT 10 Hereinafter, a
di sc cartridge 310 according to a tenth enbodi ment of the preé&due 2005

i nvention will be described with reference to the drawi ngs. The disc
cartridge 310 of this enbodinment is mainly characterized in that stopper

menbers 20 are provided for the shutters. 119 23 June 2005 As

shown in

FIGS. 42 and 43, the disc cartridge 310 includes a cartridge | ower shel
71, a casshutitke 3ppevhitie| £s If8tesfiopped mdrthertthe8lshutdidr a5t 82d, thed a
pair of shutters 81 and 82. 5 As shown in FIG 43, the cartridge |ower
shell 71, includes a chucki.n ening 7l1c and a_head opening 71h. The
chuckirmf?ﬁﬁé% JffE"F§%ﬁP&§ﬂdg§°tolglPiﬁpag&ﬁﬁgking nenber (e.g., a

spindle notor for rotating the disc 100) to enter the disc cartridge 310

external ly. T{&dBhAREN RA1y/ 1y S gbRtAnQyi 48k t Q iy api;h_ggnggghch

reads and/or wites a signal "fromon the signal recording s
di sc 100, to

of the

10

portion 51k pressed externally by a protrusion, for example,
in the direction indicated by the arrow 50A and disengaged
from the locking hole 40k while pressing thé opening/closing
portion 52t in the direction indicated by the arrow 50B at the
same time as shown in FIG. 36, the shutters 51 and 52 can be
rotated to expose the chucking and head openings 4lc and 41h
and the disc 100 can be released from the disc holding
portions 5la, 51b, 52a and 52b. Thus, it is possible to
prevent the operator from removing the disc 100 accidentally.

Also, unlike the eighth embodiment, the locking

. protrusion portion 51k and the opening/closing portion 52t

15

20

are provided for the two different shutters 51 and 52. Such
a structure is particularly effective for a disc cartridge for
a disc of a small diameter. This is because a disc cartridge
for a disc of a small diameter and the shutters thereof should
have relatively small sizes and it is normally difficult to

provide the locking protrusion portion and opening/closing
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enter the disc cartridge 310 and access the signal recording side 100A.
The cartridge | ower shell 71 faces the signal recording side %OOA q{ t he
di sc 100. Also, the head opening 15 71h reaches one side sur f 2éduRs 2003
cartridge lower shell 71. The cartridge upper shell 72 includes a circular
disc w ndow 72w, through which the disc 100 can be introduced and renpved
into/fromthe 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. ThePR%B¥I9M dferuppefingle | ehutter) @t Jofe @e9bgshelonsifigratdons .are
adhered or wel ded together at their outer periphery, thereby formng a

cartrid dy | SC storage portion 70d.fo tori e disc.100
t her ei ngzlﬁs&g'ef?‘;n%}j v&fidr};l isr'lé?g]?%nselfu%'iﬁ]? acd? 71{50%1‘18‘%&0@% %Eﬁ ﬂf’& &PBower
shell 71 and a second inner surface 721 of the cartridge upper shell 72.

The firdrétiN@icill pOLEIGHU dn¥l OROOBIihd /A8 oH1aRR! pbeeebAll NG Sidey100A
of the disc 100, while the second inner surface 72i Ras a substantially
cylindrical shape and defines the disc window 72w inside. 10 That is to
say, thedgreyy gamerowkyd fbg eallliowerkchptweemeabshtistrer opening/closing

5 mechanism and an unlocking mechanism on the disc drive side or
these two mechanisms need to be provided within a very limited
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,
including a locking protrusion portion and a convex portion
at the end thereof, may be connected to the cartridge body 40
by way of an elastic portion, and an associated concave
portion may be provided for the shutter so that the convex

15 and concave portions engage with each other. In that case, by
pressing the locking protrusion portion through a locking hole
of the cartridge body, these convex and concave portions may
be disengaged from each other so as to allow the shutters to

.rotate freely. Optionally, in that case, the locking lever,

20 as well as the shutter springs (i.e., elastic members), may be
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of the disc storage portion 70d. In the disc storage portion 70d, a gap,
which is wide enough to allowthe disc 100 to rotate freely, is provided
bet ween the second inner surface 721 and the disc 100. Al so, 2%Jake2005p of
the disc storage portion 70d is the disc window 72w so that the disc 100
stored in the disc storage portion 70d has one side thereof exposed inside
the disc wi ndow 72w. The shutters 81 and 82 are di sposed between the signal
recordi ng side 100A of the disc 100 and the inner surface 71u 20 of the

di sc st eeaga pertings Attht Tiwrs hihtegsaBlpants 83l the? oahtiiei @40 5vodg! ude
rotation holes 81u and 82u, respectively. These rotation holes 81lu and 82u
are engaged in a freely rotatable state with a pair of rotation shafts
71s, APh is | ocated outside of the disc storage portion 70d of the
cartrldge body 5 70 and opposite to the head opening 71h. Thus, the

tscr)]ug(g(r):e grlN%%gé?%ﬁ]gsg%ﬁ |n8g§ﬁg ?fgad%gopen %:C;EI:%G%E(POI‘ nSA %{;?n 81a
and a foll ower 82c are provided near the
and 52e on the shutters 51 and 52 work. FIG. 38 is a cross-

5 sectional view illustrating the center of the disc and its
surrounding portions as viewed along a plane that passes the
center of the disc 100. As shown in FIG. 38, while the
shutters 51 and'52 are closed, the convex portions 5le and 52e
protrude into the center hole 100h and the disc 100 is now in

10 plane contact with the shutters 51 and 52.

As shown in FIG. 39, while the shutters 51 and 52 are
going to be opened, the convex portions 5le and 52e slide from
inside the center hole 100h into under the lower surface of
the disc 100, thereby lifting the disc 100 and bringing the

15 disc 100 out of plane contact with the shutters 51 and 52. In
this manner, while the shutters 51 and 52 are going to be
opened or closed, the signal recording side 100A will not get
scratched by the shutters 51 and 52. Also, it is inside the

signal recording area of the signal recording side 100A that

20 the convex portions 5le and 52e move along with the shutters
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10 rotation holes 8lu and 82u of the shutters 81 and 82, respectively. The
cam 81o and the foll ower 820 have mutually engagi ng shapes and toget her
make up an interlocking mechanism 800 for opening and cl osi n@3tlage 3008 t er s
81 and 82 while interlocking themw th each other. 15 The respective
surfaces of the shutters 81 and 82, which are opposed to the signal

recordi ng side 100A of the disc, are covered with protective |ayers 81p
and 82p for the purpose of preventing the disc 100 fromgetting scratched

or any @uStand regm gak gLl ey signgh o kegor di side 100A thereof. 20 The
protective |ayers 81p gngﬂ)&p maygb% gppfﬁéprig ey ]1'5#)53 %E‘ﬁe pdslime
sel ected fromthe group consisting of an anti-scratching nonwoven fabric,

a dust ppostionawdilen &afri%le amearin - cegtatthiwighGoabirNgsdBy€sh ana-1is
dust proof coating layer. In this enbodi ment, sheets of a dustproof
nonwoven.fabric are.. adhered or ultrasonic welded as the protective |ayers

81p and®l82pl ERCRIENEHSfRys 91 and 92 are provided outside of the disc-
storage portion 70d for the shutters 81 and 82,

Next, the structure and operation of the stopper members

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

10 member 42c, (42a, 42b or 42d4) . While the shutters 51 and 52
are closed, the stopper member 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 illustrated in FIG. 36.

15 On the other hand, while the shutters 51 and 52 are
opened, the slope portions 52f, 51f, 51d and 52d of the
shutters 51 and 52 contact with the convex portions 42a°‘,
42b°, 42¢’ and or. 424", respectively, thereby 1lifting the
stopper members 42a, 42b, 42c and 42d to above the disc 100 as

20 shown in FIG. 41. An appearance of the disc cartridge 309 in

118



respectively. These springs 91 and 92 apply an elastic force 10 to the
shutters 81 and 82 in such a direction as to close the shutters 81 and 82.
Alternatively, the shutter springs 91 and 92 may apply an el 23tune 2@0Sce to
the shutters 81 and 82 in such a direction as to open the shutters 81 and
82. Also, if the shutters can operate al nost conpletely synchronously by
15 way of the interlocking nechanism only one of the shutter springs 91
and 92 may be provided. As in the eighth enbodi nent, the shutters 81 and 82

i ncl udesdichC dols@diaitg pﬁétEﬁﬂﬁs%}%teﬁlbin8%§§g”dg 22925 Rﬂgj¥€P%§8£hereof as

shown in FIG 43. Convex portions 8le and al $0 orf* t he
shutters 81 and 82, respectively. 123 23 June 2005 Furthernore, as wll be
descri b&lirhatueeai | phataculahky stioppem netbessvdllf , aBtdrandnd2d @ s

provi ded as integral parts of the shutters 81 and 82 near the disc holding

portions_8la d81b @gq%BZ of the shutters 81 and 82, 5 respectively.
Al t er nabPUEFTI9¢ h3d2 RIPRRGT iesfiera bl lapded At ad dise Istrivwe: egvat ed
with the shutters 81 and 82 by way of elastic nenbers.

before the disc 100 gets chucked, it is possible to prevent

5 the disc 100 from dropping down from the cartridge 309. In
addition, while the disc 100 is being chucked, the disc 100
can move in a broader space. Furthermore, this structure also
contributes to further reducing the thickness of the cartridge
body.

10 It should be noted that to keep the shutters 51 and 52
temporarily opened for a while, the slope portion 52f, (51F,

51d or 52d) may have a convex or concave portion that engages

with the convex portion 42a’, (42b’, 42¢’ or 4274d) .

15 EMBODIMENT 10

Hereinafter, a disc cartridge 310.according to a tenth
embodiment of the present invention will be described with
reference to the drawings. The disc cartridge 310 of this
embodiment is mainly characterized in that stopper members

20 are provided for the shutters.
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As shown in FIG 42, the upper surface of the cartridge body 70 (or
cartridge upper shell 72) has enbossed arrow 10 nmarks (or concave

portions) 70a that indicate the direction (the arrow | A) in w8 hfhe2005 di sc
cartridge 310 should be inserted into a disc drive. The cartridge bo
further includes two concave portions 70c on a pair of its side sur
that are parallel to the inserting direction | A 15 These concave po

70c may be used as either pull-in

disc cartridge 31 is.|lo in a_di sk, driye or.when the.cartr]j

is stored i %95 asg Anger ?)ggg(t)naﬁoy,anjgus 'on§¥‘§ déli‘ﬁr {4Ce r&%%teheggg
310 may include the concave portion 70c. In that case, the 20 concav
porti oniéitudBy De-4sd dife A dRsPasghe MLl 01  preveitirnGidel e s UsRe 2005
erroneous (e.g., upside down) insertion when the disc cartridge 310
inserted or |loaded into a disk drive. The upper surface of the cart
body 707% ursteppémchenksrs §dp 8p6r andn82de wEnat aalpaiws eheshwpetetsr to
grip the cartridge 310. 5 This grip portion 70e has an antislip enb

shape.

10

15

20

81 and 82.

As shown 1in FIG. 43, the cartridge lower shell 71
includes a chucking opening 71c and a head opening 71h. The
chucking opening 71c 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 71h 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 310 and access the signal recording
side 100A. The cartridge 1lower shell 71 faces the signal
recording side 100A of the disc 100. Also, the head opening
71h 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

upper surface of the disc 100. The cartridge upper and lower
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FIG 44 is a perspective viewillustrating a state where the shutters 81
and 82 cover the chucking opening 710 and the head opening 71h with the
disc 100 renoved. FIG 45 is a perspective viewillustrati ngzéjg?%@@%ere
the shutters 81 10 and 82 expose the chucking opening 710 and the head
opening 71h wth the disc 100 renoved. Hereinafter, the structure and the
operation of the shutters 81 and 82 will be described in further detail.
As shown in FIGS. 42 _and 43, the disc holdin ortions 8la, 81b, 15 82a
and 82b Phe¥itled % oRnEhd shate erdherethdor? & ytpgatheraet aghieda udi ng
a slope that tilts in such a manner as to overhang the projection area of
the disc t | per disc 100 as in the
ei ghth %ﬁggﬁig%ﬁ¥§ﬁ%ﬂgfm?%£?%§£29¥HWﬁégs%op%pﬁéy%gém%gﬁﬁlzafapered 20 and
| eans toward the disc 100. Thus, the sane effects as 125 23 June 2005 those
of the eight haenticdi metbrage garctianhi gead. £6¢sGtodingshthéerafa: i nelpudes
an opening/closing portion 82t for use to open and close the shutters

externallg, an elastic portion 82v and a | ocking protrusion portion 82k as
therein is defined by a first inner surface 71u of the

5 cartridge lower shell 71 and a second inner surface 721 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 secbnd inner surface 721 has a substantially
cylindrical shape and defines the disc window 72w inside.

10 That is to say, the first inner surface 7lu becomes the bottom
of the disc storage portion 704.

In the disc storage portion 704, a gap, which is wide
enough to allow the disc 100 to rotate freely, is provided
between the second inner surface 721 and the disc 100. Also,

15 the top of the disc storage portion 70d is the disc window 72w
so that the disc 100 stored in the disc storage portion 704
has one side thereof exposed inside the disc window 72w.

The shutters 81 and 82 are disposed between the signal
recording side 100A of the disc 100 and the inner surface 71lu

20 of the disc storage portion 704. The shutters 81 and 82
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5 integral parts thereof. The | ocking protrusion portion 82k is connected
to the shutter 82 by way of the elastic portion 82v. Thus, while th
chucki ng and head openings 71c and 71h are covered with the:§hUPF@P§581
and 82, the locking protrusion portion 82k, to which an elastic force is
applied fromthe 10 elastic portion 82v, engages with a | ocking hole 70k of
the cartridge body 70 as shown in FIG 44, thereby fixing and supporting
the shutter 82 in a non-rotatable state to the cartridge body 70. Wen the

shutter ;82.9hJef | ; o} S te 1, | ChyLSpd ke | t he
shutter%ﬁ?%ﬁag tEEQ?gipﬁte%Pg%ﬁingﬂﬁecﬁgﬁisﬁ?@bc,r?ip%?ggé%?iédqbﬂtég
Accordingly, only by getting the |locking protrusion portion 82k pressed
ext er naldotaijion prodiesusilen,arfdrszxaapéeengagetihdndia efxtealy | noltadiede by t he
arrow 70A and di sengaged fromthe | ocking hole 70k while pressing the

openi ng/ ¢l osi ng, 20 gortLon 82t in the direction indicated by the arrow 70B
at the £8t83 %Uﬁé 0@ iLaff t FREabiojhGRRtEs F¥8 - 4Whiche iShuteerted1 and
82 can be rotated to expose the chucking and head openings 710 and 71h

and the (#59 ¢b0QC ML Qilse) @89 de’ POtondiAa ¥ HHW 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 8lc and a follower 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¢c have mutually
engaging shapes and together make up an interlocking
mechanism 80c for opening and closing the shutters 81 and 82
while interlocking them with each other.

15 The respective surfaces of the shutters 81 and 82, which
are opposed to the signal recording side 100A of the disc, are
covered with protective layers 8lp and 82p for the purpose of
preventing the disc 100 from getting scratched or any dust
from entering the signal recording side 100A thereof.

20 The protective layers élp and 82p may be appropriately
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portions 8la, 81b, 82a and 82b. Thus, it is possible to 5 prevent the
operator fromrenoving the disc accidentally. The | ocking protrusiaon
portion 82k forms an integral part of the shutter 82. AItern%ﬁ?QRﬂ%PPSa

| ocking lever, including a |locking protrusion portion and a convex portion
at the end thereof, may be connected to the cartridge body 70 10 by way of
an elastic portion, and a concave portion may be provided for the shutter
so that the convex and concave portions engage with each other. In that

case, hy.p in he, ] ockj rot iQn portion_thr h a | ing hol e of
t he car erllédr‘g‘ge%%o%§?ht hté]'ls"g gylnn(glx %r?él%c%c?%clép ﬁgrt?%nsa%rr%ly Stﬁ;((:am%&-‘d|“&ngaged
fromeach other so as to allow the shutters to rotate freely. Optionally,

i n thatndidedsert heedmagkd Ng d elRistprofieldodfoddie StuBtas, Spdd Ngsnéi- €.,

el astic nenbers), may be resin springs that formintegral parts of the
cartridge body 70. 20 Next, the structure and operation of the stopper
menber sSAEtGIBiNG reOPPOY glayegldndnd sustwroobhecdetingbdayer-f urkmer
detail. Wiile the shutters 81 and 82 are cl osed, the stopper nenbers 81f,

this embodiment, sheets of a dustproof nonwoven fabric are
5 adhered or ultrasonic welded as the protective layers 81lp and
82p.
Shutter springs 91 and 92 are provided outside of the
disc - storage .portion 704 for the shutters 81 and 82;
respectively. These springs 91 and 92 apply an elastic force
10 to fhe shutters 81 and 82 in such a direction as to close the
shutters 81 and 82. Alternatively, the shutter springs 91
and 92 may apply an elastic force to the shutters 81 and 82
in such a direction as to open the shutters 81 and 82. Also,
if the shutters can operate almost completely synchronously by
15 way of the interlocking mechanism, only one of the shutter
.springs 91 and 92 may be provided.
As in the eighth embodiment, the shutters 81 and 82
include disc holding portions 8la, 81lb, 82a and 82b at the
ends thereof as shown in FIG. 43. Convex portions 8le and 82e

20 are also formed on the shutters 81 and 82, respectively.
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- 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 310 in such a st at e 43:Tuyne208% r at ed
in FIG 44. On the other hand, while the shutters 81 and 82 are going to
be opened, the stopper nenbers 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 fornmed in

the inner shawdldmdd@ !ifh §111hgeCaeld 'ng)%dboﬂy dOtai hg ¢ ped

portion 72s is fornmed on the inner upper wall of the cartrlgbe bo
Al so, the cartridge upper shell 72 is 15 prOV|ded wi th notched portlons
72a, 73toppkr720embens ridtf .t 081d naedf 821 wark tihmwitdmbpeasnemasqra8lf, 81d
and 82d that have been |ifted up. An appearance of the disc cartridge 310
in such State g iIIusgrated in E%éi 45. Wiile the shutters 81 and 82
are cl &84S t R st8FpefPUsEERRnt) s , 881018AY sbReov@ifandraiding

projection area of the 128 23 June 2005 disc 100 and are |ocated over the
disc 1QQrtils 818,5(8@BMTand 82b of the shutters 81 and 82,

5 respectively. Alternatively, 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 72) has embossed arrow

10 marks (or concave portions) 70a that indicate the direction

:(the arrow 1A) in which 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 side
surfaces that are parallel to the inserting direction 1A.

15 These concave portions 70c may be used as either pull-in

fnotches or positioning recesses when the disc cartridge 301 is

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

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

20 concave portion 70c may be used as a mechanism for preventing
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menbers 81f, 81d and 82d press the disc 100 against the shutters 81 and 82
In the thickness direction, thereby holding the disc 100 therepn.
Accordingly, the disc holding 5 portions 8la, 81lb, 82a and 8 ﬁg§2885
omtted fromthe 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 and before the disc 100 gets chucked,
10 it is possible to prevent the disc 100 from droppi ng down from the disc
cartri dEEIROUS) aeligi on, unkifde tHewddsc ingeritdonpemipgnchudked, dike di sc
100 can nove in a broader space. Furthernore, this structure also

contri butes t.o, fur r.requcin he thj ckness, of the cartrjdge body. 15
EMBODI I\/Iﬁ\?lr%_fqufr e:H:(gf t&r ,lnﬁeﬁlggé E&r t19 Mt AR ofdFlg dF&Q’z%r e%@?ent h,
enbodi ment of the present invention will be described with reference to

5 he dr auios: AT PV He ek 881398 BBEyS%0 .tfﬂfthéfciﬁé‘iﬁ&éggg. giip

portion 70e that 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 81 and 82 cover the chucking opening 71lc and the
head opening 71h with the disc 100 removed. FIG. 45 is a
perspective view illustrating a state where the shutters 81

10 and 82 expose the chucking opening 71lc¢ and the head opening
71h with the disc 100 removed.

Hereinafter, the structure and the operation of the
shutters 81 and 82 will be described in further detail. As
shown in FIGS. 42 and 43, the disc holding portions 8la, 81b,

15 82a and 82b provided for the shutters 81 and 82 have such a
shape as including a slope that tilts in such a manner as to
overhang the projection area of the disc and to overlap with
the 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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includes a cartridge |lower shell 11, a cartridge upper shell 12, a pair of
shutters 21 and 22 and stopper nenbers 23. As shown in FlGS'ZSﬁ t hy ough
56, the structures and functions of all of these nenbers are En%% as
those already described 5 for the eighth enbodinent and the detail ed
description thereof wll be omtted herein. Unlike the disc cartridge 308
of the eighth enbodinent, the shutters 21 and 22 of the disc cartridge 311
of this enbodiment have a hole 20h as shown in FIGS. 50 and 51. 10 More

speci fi Galdss ohich u . f the. disc cartridge 311 are
cl osed, Ct?lﬁ)g)ésﬁut Fergs&gﬁhgﬁdérglgé%le'ﬁ%%grgf%ga%o eacgldﬁvjeﬁls:t under the center
hol e 100h of the disc 100. The hole 20h is nmade up of two notches 21h and

22h provi dedAlfsor, tthe shutters 821 inedudds hﬂSBQ‘éhEMQV)ﬂo%Engf po?& iS¢
cartridge 311 is left with the upper surface of the disc 100 exposed upward
as shown in FIG 50, dust may pass through the center hole 100h. Even so,
in this82t &%rBse thee eper shdul el93ss thed gmtderst hexsteinahey hola: 20h of
the shutters 21 and 22 without renmining inside the disc cartridge 20 311, .

or wit h%ﬂ%s@ib”%o@%&%ﬁ' t8eijv Oa'?nc& hg S_Lrl)%t]}lerllés [grlota};*qg:i%% [}c?rotion 82k as
S 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 openings 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 shutter 82 in a non-rotatable state to the

. cartridge body 70. When the shutter 82 is 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 locking protrusion
portion 82k pressed externally by a protrusion, for example,
in the direction indicated by the arrow 70A and disengaged
from the locking hole 70k while pressing the opening/closing

20 portion 82t in the direction indicated by the arrow 70B at the
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23 June 2005 Thus, when the shutters 21 and 22 are opened (i.e., when this
disc cartridge 311 is loaded into a disc drive), no dust will__ have been
deposited on the signal recording side 100A of the disc. 5 éﬁh%WEQPQ%g t he
disc cartridge 311 may be left either upside up as shown in FIG 50 or
upside down (i.e., with the cartridge |ower shell 11 facing upward), the
hol e 20h preferably has a dianeter that is approxinmately equal to that of
the center hole .100h. This is because if such a 10 relationship is

S 11 gting Shaok! chBuCAGS IR R { Mo b f6r8i (S5 83 gAd 3 wher

the disc cartridge 311 is I'eft  upside up nor on the signal recording side
100A of the disc 100 when the disc cartridge 311 is left upside down. In

t hi s di setatedr tdgexpbdse tthe eaperakigigc|aosi ngegpdropemindsd fbe asd t7abopen
and close the shutters 21 and 22 is provided for the shutter 22 unlike the
disc cartridge 308 of the eighth enbaodinent. Mre specifically, as shown
in FI c2nd1 giisc t 12000 ndi%| FSLFGSES t E5AM22the 0| 4SS ¢ hdidiing, 22v
and | ocking protrusion portion 22k are provided as integral parts 20 of

the Shu{)&ﬁ&iggs -Ell%.,l ogﬂ'ng a&%Otéﬁ‘&i %abport i'IQﬁsz,Zkiti: Sis possible to
5 prevent the operator from removing the digc accidentally.

The 1locking protrusion portion 82k forms an integral
part of the shutter 82. Alternatively, a locking lever,
including a loéking protrusion portion and a convex portion
at the end thereof, may be connected to the cartridge body 70

10 by way of an elastic portion, and a concave portion may be
provided for the shutter so that the convex and concave
portions engage with each other. In that case, by pressing
the locking protrusion portion through a locking hole of the
cartridge bédy, these convex and concave portions may be

15 disengaged from each other so as to allow the shutters to
rotate freely. Optionally, in that case, the locking lever,
as well as the shutter springs (i.e., elastic members), may be
resin springs that form integral parts of the cartridge body
70.

20 Next, the structure and operation of the stopper members

127



131 23 June 2005 connected to the shutter 22 by way of the elastic portion
22v. Accordingly, unlike the eighth enbodi nent, the opening/closin
portion 22t is | ocated on the right-hand side of the head opé%YhBCQHQSWAth
respect to the disc 100. The function and 5 the operation of the
openi ng/ cl osing portion 22t are the sane as those described for the disc
cartridge 308 of the eighth enbodinent. EMBODI MENT 12 10 Hereinafter, a
disc cartridge 312 according to a twelfth enbodi nent of the present

i nvent i 8hfw BildbandeB2d heid Wihdr desEeibadeihofulréhdradengdl .UnlWwHdd d he

di sc cartridge 311 of the el eventh enbodi nent, the disc cartridge 312

i ncludes, a rim 12t around the inner 15 side surface 121 of the disc

st or agetP8r Pt tegd fMd 20 ofdeRTFortiBIeDOVRE 0BEAPPRE REMEeZSh 8. ned by
the shutters 21 and 22. These features will be descri bed bel ow. As shown

in FIG : ' t ' Lde f f th
cartri a8 37 oZaClaFe! sAbRkaHEFA G PRhARERNED cBLTBSU N80T b Y "2
substantially surrounds

not protrude from the upper surface of the disc cartridge 310
S 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 824 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 with notched portions 72a, 72b and 72c so as not to
interfere with the stopper members 81f, 8ld and 824 that have
been lifted up. "An appearance of the disc cartridge 310 in
such a state is illustrated in FIG. 45.

While the shutters 81 and 82 are closed, the stopper

20 members 81f, 81d and 82d overhang the projection area of the
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132 23 June 2005 the outer periphery of the disc storage portlon |d.  FIG
59 shows a cross section of the disc cartridge 312 in a stat e¥@ t he
disc 100 is stored in the disc storage portion 1Qd. Wile t e shu grs 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 showmn in FIG 59. As a result,
the gap between the outer periphery of the disc 100 and the cartridge body
is closed, thereby preventing any dust fromreaching the signal recording
si de 100disd (0109 sand saxyapldCated gvewi tiee Okswer00t hThusm tRé stopper
cartridge body 10 and the cartridge |ower shell 11. Thus, when the
shutters Zt%and %ﬁéh; ened respectlve portigns of the shutters 21 and
22 ent er™¢hR® G i B28) dresgo thy 6159 L9 a97dRsdr  the s

possible to prevent the 15 shutters 21 and 22 frominterfering mnth t he

cart i doanbodrdl 081 | ridiCBR Sl UGHY S critoinls WildeReiB] SNihbEREy21 and

22 are closed, another gap 1Oz that leads to the open air So - cf eat ed
between the di sc 100 and the shutters 21 and 22 as shown |n FIG 59. To
cl ose taoldiap | €te dihec shoot eher2én. Accordingly, the disc holding

5 portions 8la, 8lb, 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 and before the disc 100 gets chucked,

10 it is possible to prevent the disc 100 from dropping down from
the disc cartridge 310. In addition, while the disc 100 is
being chucked, the disc 100 can move in a broader space.
Furthermore, this structure also contributes to further

reducing the thickness of the cartridge body.

15
EMBODIMENT 11
Hereinafter, a disc cartridge 311 according to an
eleventh embodiment of the present invention will be
described with reference to the drawings.
20 As shown in FIGS. 50 and 51, the disc cartridge 311
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20 and 22 include convex portions 21w and 22w, respectively, 133 23 June
2005 around the center hole 100h of the disc. As shown in FIG 58, when
the shutters 21 and 22 are closed, these convex portions 21whiuhe2205are
in tight contact with each other, thereby form ng the convex portion 20w
that closes 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, the top of these convex

porti onsigdvadesl 22vartirghge CO6Waet shelih tihg S goatt+Edgs duppesi GRe1D0A of
the disc .10 100. Accordingly, the edge of the convex portions 21w and 22w
shoul d preferably be round so as not to scratch the disc. Optionally, the
convex pbttidnBa2IweEnghniterty 2loamd HZed@sl stnpRer drenbrrssRi + erds21 and

22, respectively. In that case, an anti-scratching nonwoven fabric is

preferab h 15, ultr ni c.we d ortion of the copvex
portion %ﬁgtﬁ%?p%%%ta%%skéfgﬁgkh%Gﬂié%glﬁgg%%Pgﬁegn??gsg?ﬁ?Eﬁ?%ﬁ 2 ating
is preferably formed on that portion. Alternatively, the convex portions

21w and ZPw bheheby¥emeB¥ricaradanef sdie 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
disc cartridge 311 are closed, the shutters 21 and 22'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
pass through the center hole 100h. Even so, in this structure,
the dust:should pass and go out through the hole 20h of the
shutters 21 and 22 without remaining inside the disc cartridge

20 311, or without being deposited on the shutters 21 and 22.

130



anti-scratching nonwoven fabric or an anti-scratching coating 20 and
directly ultrasonic welded or bonded to the shutters 21 134 23_June_ 2005
and 22, respectively. Also, as shown in FIG 59, while the shéd fere209% ang
22 are closed, the disc 100 is held by the shutters 21 and 22 so as to be
lifted by the convex portion 20w and the rim 12t over 5 the shutters 21 and
22 with the gap 10z left between them That is to say, nost of the signal
recordi ng side 100A of the disc 100 is not in plane contact with the

shut t er ¥ars ,arvhe2p theAciortdieny 21 eush 2% dre gprredréi2d. ammhé@? this
subjected to no treatnment (e.g., even when no anti-scratching, nonwven 10

fabric i s attached thereto), the signal recording side 100A still _wll not
get scr e(fa]%réég%?%&nd'%squqs‘iét%oe 3 WS TS ) e i Festidvhyt
alternative convex portions 21w and 22w that have been expanded toward

the out @laRerRlET defs it W Cti@0s1dnaPPeebbiaahlY sifkC i ates a
state where the shutters 21 and Zzsééeacl o%gg, gl\/\izlulrzll gll@eelog% |‘"H ﬁéat es a
state where the shutters 21 and 22 are opened.

_.disc.

5 Considering the disc cartridge 311 may be left either
upside up as shown in FIG. 50 or upside down (i.e., with the
cartridge lower shell 11 facing upward), the hole 20h
preferably has a diameter that is approximately equal to that
of the center hole 100h. This is because if such a

10 relationship is satisfied, dust will be deposited neither on
the shutters 21 and 22 when the disc cartridge 311 is left
upside up nor on the signal recording side 100A of the disc
100 when the disc cartridge 311 is left upside down.

In this disc cartridge 311, the opening/closing portion

15 for use to open and close the shutters 21 and 22 is provided
for the shutter 22 unlike the disc cartridge 308 of the eighth
embodiment. More specifically, as shown in FIGS. 51 and 57,
the 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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As shown in FIGS. 62 and 63, while the shutters 21 and 22 are opened, the
convex portions 21w and 22w are preferably 20 |ocated inside thg i m 12t
"of the disc storage portion 10d 135 23 June 2005 (i.e., clo Jupg; P@%
center of the disc storage portion). Then, the convex portions 21w and
22W will not contact with, or interfere with, the rim212t. Optionally,
the convex portions 21w and 22w may form 5 integral parts of the
shutters 21 and 22, respectively. In that case, an anti-scratching

f G f I h d I ' | ded fo t
por 1 one el 2 FRE' SRRy 3 BY R ol i R SR Bt 28R ai sc

100 or an anti-scratching coating is preferably formed . thereon. 10

Al t er ngidotaidinglRe e@nvexs ROt e9gatR1BMbAAINSRY, tHEGEsYHSg/EBYs gy made of
an anti-scratching nonwoven fabric or an anti- scratching coating and
directly ultrasonic wel ded or bonded to the shutters 21 and 22,

r espectiardiipn 1Z22¢\BeD| Moated por ditaf réght shandc sddet rofigéhgl hemtor di ng
to a thirteenth enbodi nent of the present invention wll be

opening 11lh 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.

EMBODIMENT 12
10 Hereinafter, a disc cartridge 312 according to a twelfth
embodiment of the present invention will be described with
reference to the drawings.
Unlike the disc cartridge 311 of the eleventh embodiment,
the disc cartridge 312 includes a rim 12t around the inner
15 side surface 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 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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described with reference to the drawngs. First, the 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 shown i n2f/e8s 2092 and
65 al so has first and second sides. The first side, on which the |abel of
the disc, for exanple, is nornmally printed, is illustrated in FIG 64,
whil e the second side of the disc 100, i.e., the 5 signal recording side
100A, is illustrated as the back surface in FIG 65. As shown in FIGS. 64

and 65, e_di cartridge 313, . ingludes,a cartridge |ower shell 11, a
cartridgéguﬁggégsﬁgffphig¥ 3%p5p? é%sghﬁf?§?§?2?orgﬁ8“2§°gnd ElGpper?
menbers 23. 10 As shown in FIG 65, the cartridge |ower shell 11 includes

a chucksRgwepeani dithsklCsadtlich head 1aRENENG: 1EBreFR8ge CHYSKI NP QPERIRY lie is
provided to allow a chucking nenber (e.g., a spindle nmotor for rotating
the disc 100) to enter the disc cartridge 313 externally. The head opening
|1 h is wBepeothéedise 100ohsashendd whi dher ddds stdregewpotr¢ioa diognal
fromon the signal recording side 100A of the disc 100, to

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 periphery of the disc 100 and the cartridge body is
closed, thereby preventing any dust from reaching the signal
recording side 100A.

10 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 is possible fo prevent the

15 shutters 21 and 22 from interfering with the cartridge body 10.

In such a structure, however, while the shutters 21 and
22 are closed, another gap 10z that leads to the open air is
also created between the disc 100 and the shutters 21 and 22
as shown in FIG. 59. To close this gap 10z, the shutters 21

20 and 22 include convex portions 21w and 22w, respectively,
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enter the disc cartridge 313 and access the signal recording side 100A.
The cartridge | ower shell 11 faces the signal recording side_100A of the
disc 100. The cartridge lower 20 shell 11 is forned by nnldi%bhﬁwéﬁﬁéhetic
resin. 137 23 June 2005 The head opening 11 reaches one side surface of the
cartridge lower shell 11. To mnimze a decrease inrigidity of the
cartridge | ower shell 11 due to the presence of the head opening Ilh, the
cartridge lower shell 11 includes a 5 bridge portion Ilb that |inks both
ends of arRENHeEReopRRtRE hele 100kt ofrthahdiset t o oshewre tmrF¥6 dgE8 | over
shell 11 further includes two positioning holes 11w into which cartridge

posi ti opk ks .SG . drl ve | nserted The cartridge upper shel
12 inclﬁ gg ghgyﬁgﬁFgﬁgéiéé a%%h&%& \Méi %%ﬁmﬁﬁkﬁﬁ%ﬂ???¥9ﬁﬂ ?Fﬁiﬁﬁian be
i ntroduced and renoved into/fromthe disc cartridge 313 and whi ch expands

over theigntdd@® pewj @Gld oinanayndf &Ehecab6C with tQasXPot8eiNe tHPRAy
surface of the disc 100. The cartridge upper and |ower 15 shells 12 and 11

are adhered or wel ded together at their
forming the convex portion 20w that closes 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, fhe top of these convex portions 21w and 22w

might contact with the signal recording side 100A of the disc

.10  100. Accordingly, the edge of the convex portions 21w and
22w should preferably be round so as not to scratch thé disc.
Optionally, the convex portions_le 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 wultrasonic welded to that portion of the convex portion 20w
that contacts with the disc 100 or an anti-scratching coating

is preferably formed on that portion. Alternatively, the
convex pqrtions 2lw 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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outer periphery, thereby formng a cartridge body 10. The cartridge upper
shell 12 is also nade of a synthetic resin. A disc storage po&ihon:ﬁﬁg for
storing the disc 100 therein is defined by a first inner sur e of
the 20 cartridge |ower shell 11 and a second inner surface 121 of the 138
23 June 2005 cartridge upper shell 12. The first inner surface lluis
opposed to the signal recording side 100A of the disc 100, while the
second i nner_surface 121 has a substantially cylindrical shape and defines
the di s@Rf ffowBERSGHVEdY -5 That is to say, the first inner surface Ilu
beconmes the bottom of the disc storage portion 10d. In the disc storage

portion 10d, A QAP a WNLghel Sigv egquah,. t.o _allow the disc 100 tpo rotate
freely, is provi dedél bet(\})/.\w/eﬂenlet{mhgfgécg’gd P’H%g? écllt}ref astcheuq"ltﬁsa tffféé)d?%c 100.
Al so, 10 the top of the disc storage portion 10d is the disc window 12w so

that therd sdoked,sttheediise tlo® dishealdagaRorsivtd:ds 2 hag,®ng; sigle
t hereof exposed inside the disc window 12w. The stopper nenbers 23 are

provided in a rengvabl e state for the cartridge upper shell 12 so as to
parti al BF ﬁPoPPu&éfted by the 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 plane contact with the shutters 21 and 22.
Accordingly, eVen if the shutters 21 and 22 are subjected to
no treatment (e.g., even when no anti-scratching nonwoven

10 fabric is attached thereto), the signal recording side 100A
still will not get scratched.

FIGS. 62 and 63 illustrate a disc cartridge including
alternative convex portions 21w’ and 22w’ that have been
expanded toward the outer periphery of +the disc 100.

15 sSpecifically, 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 spown 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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15 into the disc window 12w. As shown in FIGS. 64 and 65, two stopper
menbers 23 are provided in this enbodinent. On the other hand 3 St (I;’)(g;ar
portion 12s is provided for the cartridge upper shell 12 so 23 s g rude
into the disc w ndow 12w. The stopper portion 12s forns an integral part
of 20 the cartridge upper shell 12. The two stopper nenbers 23 and 139 23
June 2005 the stopper portion 12s are arranged approxi mately at regul ar
interval g ,around the circunference of the disc wi ndow 12w for the purpose
of preventifg-t 'L 190 theonrerbpsi R dba fdaa sherdvec RAridom)L2w.

Al so, two convex disc contact portions 5 12s' are fornmed on the stopper

portion $ps, Fohet i ;.010 t , di s nt act, portions 12s' are as
hi gh as tﬁendi gce g(grrll a}?:t?p por%?%sng%a aor%é:t st P He ARG Wil or di ng
to this structure, even if the disc cartridge 313 is nounted vertically or

upsi de dewnint&efeisoyitd), iHd lrimlQ@aan be kept in a fixed position. That
is to say, when the disc cartridge 313 is inserted vertically or upside

down into a disc drive, the dropping can be prevented particularly
effectively. PrPtippallybethet @pnvex pértienppeivwiesdér 2238 may form

5 integral parts of 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’ and 22w’ that contact with the disc 100 or an
anti-scratching coating is preferably formed thereon.

10 Alternatively, the convex portions 21w’ and 22w’ themselves
may be made of an anti-scratching nonwoven fabric or an anti-
scratching coating and directly ultrasonic welded or bonded

to the shutters 21 and 22, respectively.

15 EMBODIMENT 13
Hereinafter, a disc cartridge 313 according to a
thirteenth embodiment of the present invention will be
described with reference to the drawings.
First, the structure of the disc cartridge 313 will be

20 outlined with reference to FIGS. 64 and 65. As in the eighth
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do not have to be renovable fromthe cartridge body 10. 15 Alternatively,
as long as the stopper nenbers 23 can be rotated or turned inside the disc
storage portion 10d to such an extent as to allow the operaI%%Jqpﬁzp%%Dve
the disc 100 from the cartridge body 10, the stopper nenbers 23 nmay al so
be secured to the cartridge upper shell 12. 20 The shutters 21 and 22 lie
on a single plane between the 140 23 June 2005 signal recording side 100A
of the disc 100 and the inner surface ilu of the disc storage portion 10d.
The shuembodiféntandh2? diexd utieor shawinonimhoFEcS2164arahd®265 kdspedids/el y.
These rotation holes 21u and 22u are engaged in a freely 5 rotatable state
wth a palr of rotation shafts lis, which is |ocated outside of the disc
st or ageTpERti SR GPWE 1 d8Sar t rTgethody Fidend YpptRicR thet Habedad

opening Il h. Thus, the shutters 21 and 22 rotate on the rotation shafts

e
ngn:zgs§F%§ anggﬁrﬁ%o%ﬁgks %ggfgsz%ogﬁﬁﬁigigﬁg%E% so nad@'gﬁun§§§§% hetic

resin. A ring-shaped portion 21c and a pin-shaped portion 22c
in FIG. 64, while the second side of the disc 100, i.e., the

5 signal recording side 100A, is illustrated as the back
surface in FIG. 65.

As shown in FIGS. 64 and 65, the disc cartridge 313
includes a cartridge lower shell 11, a cartridge upper shell
12, a pair of shutters 21 and 22 and stopper members 23.

10 As shown in FIG. 65, the cartridge lower shell 11
includés a chucking opening 1llc¢ and a head opening 11h. The
chucking opening 1llc is provided to allow a chucking member
(e.g.} a spindle motor for rotating the disc 100) to enter the
disc cartridge 313 externally. The head opening 11lh is

15 provided to allow a head, which reads and/or writes a signal
from/on the signal recording side 100A of the disc 100, to
enter the disc cartridge 313 and access the signal recording
side 100A. The cartridge lower shell 11 faces the signal
recording side 100A of the disc 100. The cartridge lower

20 shell 11 is formed by molding a synthetic resin.
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are provided near the rotation holes 21u and 22u of the shutters 21 and
22, respectively. The ring-shaped portion 15 21c and the pin-shaped portion
220 have nutual |y engagi ng shapes and together make up an i nt28rluoeR0Gfy
mechani sm 20c for opening and closing the shutters 21 and 22 while
interlocking themwth each other. The interl ocking nechani sm 20c may al so
be any other interlocking nmechanismsuch as a cam nechanismor 20 a gear
mechani sm 141 23 June 2005 The respective surfaces of the shutters 21 and
22, which argeomesedo : Telt r di I 100A_of the_disc, are
covered with protectiveb€g§§§ssggp§%ﬁgﬁ%§p é%% t]gﬁbu§85§808f r ting
the disc 100 fromgetting scratched or any dust 5 fromentering the signa
recor di PRCEFHdge Opwethesteotl The pTrotmethinezéayedsc2éhsandn22Q gTa
appropriately selected fromthe group consisting of an anti-scratching

nonwoven, fapric dust proof nonwoven _fabric, an anti- scratching coating
| ayer atid ggﬁuﬁaﬁi&#g@oa&‘?‘?ﬁf |shetl LA fye hte Ehsodivesenceshegt shef a

dust proof nonwoven fabric are adhered or ultrasonic wel ded as the
protectnesd | 3pehinglPMANd the cartridge lower shell 11 includes a

5 bridge portion 1l1b that links both ends of the head opening
11lh together.

The bottom of the cartridge 1lower shell 11 further

includes two positioning holes 11w into which cartridge
positioning pins of a disc drive are inserted.

10 The cartridge upper shell 12 includes a circular disc
window 12w, through which the disc 100 can be introduced and
removed into/from the disc cartridge 313 and whiéh expands
over the entire projection area of the disc 100 to expose the
upper surface of the disc 100. The cartridge upper and lower

15 shells 12 and 11 are adhered or welded together at their
outer periphery, thereby forming a cartridge body 10. The
cartridge upper shell 12 is also made of a synthetic resin.

A disc storage portion 104 for storing the disc 100
thefein 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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22p. A locking protrusion portion 21k is provided for the shutter 21, while

a | ocki ng engagi ng portion 22k, which 15 engages with the IogSin
protrusion portion 21k, is provided for the shutter 22. The | QPﬁszOS
protrusion portion 21k and | ocki ng engagi ng portion 22k together make up a

| ocki ng nechani sm 20k for | ocking and unl ocking 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 preventing the 142 23 June 2005 operator from

openi ngcahersget eippeaccsplent aliby. | mhaddéiian, inhbe Hidlc keii’ﬁdii’lg si de

100A of the disc 100 can be protected fromdust, finger nmarks or
scratches. The | ocking protrusion portion 21k and the | ocking engagi ng
porti on°BPRRSed e nthiqit eggapl paecordinghesistrut 1€05 2F artdk 2a@iscespect i vel y.
Furthernore, the shutters 21 and 22 are provided with notches 21h and 22h,

respect] . en the shutfers 21 an 22 are closed, these notches 21h
and 22h&%§%¥ac¥ﬁ%\ﬁt CeAHh OUHEr (B a Yt e PEGh. AW sitee tdiadidyer s 21

and 22 are 10 closed, the hole 20h is |ocated just under the center hole
cylindrical shape and defines the disc window 12w inside.

S That is to say, the first inner surface 1lu becomes the bottom
of the disc storage portion 10d.

In the disc storage portion 104, a gap, which is wide
enough to allow the disc 100 to rotate freely, is provided
between the second inner surface 12i 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 porti;n 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 :into the disc window 12w. As shown in FIGS. 64 and 65, two
stopper members 23 are provided in this embodiment. On the
other hand, a stopper portion 12s is provided for the
cartridge upper shell 12 so as to protrude into the disc
window 12w. The stopper portion 12s forms an integral part of

20 the cartridge upper shell 12.. The two stopper members 23 and
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100h of the disc 100. The dianeter of the hole 20h is approximtely equal
to that of the center hole 100h of the disc 100. In such a structure even
if this disc cartridge 313 is left with the upside up, no dudiJued0 0B
deposited on 15 the shutters 21 and 22. Al so, even if the disc cartridge
313 is left upside down, no dust will be directly deposited on the signal
recordi ng side 100A of the disc 100, either. As described for the eighth
enbodi ment, the shutters 21 and 22 include disc hoIding portions 2la, 21b,
22a, anth@2btogPef opohekdhng sishe, di s e hutters are

cl osed. 143 23§§uneb2005 The dlségadfﬁ%%g %@r% %g%gﬁeigb %225“37 52b
have been nolded integrally with the shutters 21 and 22 so as to be

di sper sett &Gt arind ridvanfeteepertfefende of sthe Fditsc ovinhdesel2di sorhol di ng
portions 21a, 21b 22a and 22b has a downwardly 5 tapered sl ope to contact
W th t@ghdlsc gyéfrOVI i.n these slopes t he di sc 100 can be held
firmy dlﬂP§’§%d heden S 3P0, gos) dFapPinghdownyfrems 21
and 22 are cl osed. In this enbodlnent, onIy the disc holding portion 21b is

not Squkﬁddiébtﬁfnégﬁtiﬁﬁ.Zlﬂ@gbj5%#3”%6%4&*’&{Egeégngégtagortions

5 12s' 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 down, the disc 100 still

10 can be kept in a fixed position. That is to say, when the
disc cartridge 313 is inserted vertically or upside down into
a disc drive, the dropping can be prevented particularly
effectively. It should be noted that the stopper members 23
do not have to be removable from the cartridge body 10.

15 Alternatively, as 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 cartridge body 10, the stopper members 23 may also be
secured to the cartridge upper shell 12.

20 The shutters 21 and 22 lie on a single plane between the
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10 el astic portion 21d and is freely rotatable in the radial direction of
the disc 100 (i.e., toward the center of the disc). Accordingl t he dISC
hol di ng portions 2la, 21b, 22a and 22b can firmy hold a dlsciib@wﬁﬁ

any of various dianmeters or thicknesses without allow ng the disc 100 to
nove 15 inconstantly. A shutter opening/closing portion 22t for use to
open and close the shutter 22 is forned as an integral part of the

shutter 22 so as to be opposed to the rotation hole 22u, i.e., near the

di sc hol 8Lg8aporiaanrding whée tIHAhoft etlse 28izwd 200 22AmaY ethéet anlhmsk t 0
the cartridge body 10, the shutter 144 23 June 2005 openi ng/cl osing portion

22t is | u r th i.dge ortion b .and i nsi de the head opening
Fh. | T B 'EO8" o (ngl uilE SRRrpuR. ortaRn 299t ndhs U REG NG
portion 22t S aned along the bridge portion lib inside the head 5
opening &h&. 22 thiciuder apgeaRIon IS | 21 BRAT 35y, Sezngsrgécfﬂ%e‘ir ovi de

any gap for allow ng the shutter opening/closing portlon
therein for the cartridge body 10. In other words, since there is no need
to provibleeg® rotation holes 2lu and 22u are engaged in a freely

S rotatable state with a pair of rotation shafts 11ls, which is
located outside of the disc storage portion 104 of the
cartridge body 10 and opposite to the head opening 11lh. Thus,
the shutters 21 and 22 rotate on the rotation shafts 11s in
such a nwnne? as to expose or cover the chucking and head

10 openings 1llc and 1lh. The shutters 21 and 22 are also made of
a synthetic resin.

A ring-shaped portion 21c and a pin-shaped portion 22c¢
are' provided near the rotation holes 2lu and 22u of the
shutters 21 and 22, respectively. The ring-shaped poxtion

15 21c¢ and the pin-shaped portion 22¢ have mutually engaging
shapes and together make up an interlocking mechanism 20c for
opening and closing the shutters 21 and 22 while interlocking
them withjeach 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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extra gap for the cartridge body 10, no dust will enter the 10 cartridge
body 10 unnecessarily. Furthernore, the shutter opening/closing portion 22t
can be di sposed inside the head opening of the cartridge bods Jume 208y s
providing a cartridge of a good design. As shown in FIG 66, the shutters
21 and 22 are not 15 entirely in contact with each other along a |ine 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 21fThadrespectivet sartaceki af thenshyttérs ahdaads@ondvipailr of
contact surfaces 21g and 22g over the 20 head opening |l h, respectively. In
t hi s enbodi nent he 5 23. June 2005 contact. syrfaces 21f d 22f cont act
with eath o?%cr’s%ﬁg ory e Tt -Ifﬁqos'iffﬁﬂﬁ 98 ﬁ’é’o@f A& SCar hge
313. .On the other hand, the contact surfaces 21g and 22g contact with
each ididrad OROtR hideedhffe dBfy8Rs supr £AST 851 REE 2AQ f)u(t?_oge’ %en he

approximately 15 to 16 degrees) wth the center-of -synmetry I ne.
shutters 21 and 22 have such shapes, the shutter 22 can have an integral
shape fpuxewveneing cthet \digic t h@0 from 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 fabric, a dustproof nonwoven fabric, an anti-
scratching coating layer and a dustproof coating layer. In

10 this embodiment, sheets of a dustproof nonwoven fabric are
adhered or ultrasonic welded as the protective layers ilp and
22p.

A locking protrusion portion 21k is provided for the
shutter 21, while a locking engaging portion 22k, which

15 engages with the locking protrusion portion 21k, is provided
for the shutter 22. The 1locking protrusion portion 21k and
locking engaging portion 22k together make up a locking
mechanischOk 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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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 10d for the shutters 21 and 22, respectively.z3 05
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 lit provided for the cartridge

| ower shell 11. In this enbodinment, torsion coil springs are used as the

shutter | . | e s hape are used.as the
shut t eroéﬁ?ﬁ %ﬁ%@%ﬁﬁ{%g@ﬁt}%@ (:ac?gﬁeﬁ%g;gp’es gf‘ 8?1%%?18%& ic
menbers that may be used as 20 the shutter springs include conpression
spri ngsthe egdigali ngecbdd@idy Jende20080Andoe! agid ¢ Fi8% N190' i ags. As shown
in FIG 65, the disc cartridge 313 includes a wite protect nenber 40,
which is insen%ﬁd into_a groogve portion 11v of the cartridge | ower shel

11 so RYPLGhSLED) ANyt nELGPEEY Magkst igh §9rAtabess| | dTing Lbekimgt e

protect nenber 40, the convex portion 40t thereof is displaced. Thus,
protrusion portion 21k and the locking 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 21h and 22h contact with each
other to form a hole 20h. While the shutters 21 and 22 are
10 closed, the hole 20h is located just under the center hole
100h of the disc 100. The diameter of the hole 20h is
approximately equal to that of the center hole 100h of the
disc 100. In such a structure, even if this disc cartridge
313 is left with the upside up, no dust will be deposited on
15 the shutters 21 and 22. Also, even if the disc cartridge 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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I n accordance with the position of the convex portion 40t, a sensor sw tch
provided for a disc drive is turned ON or OFF. In this manner, witing on
the disc 100 may be either 10 prohibited or allowed. This di 28Jera2005dge
313 is made up of the cartridge body 10 consisting of the cartridge | ower
and upper shells 11 and 12, stopper nenbers 23, shutters 21 and 22,
shutter springs 31 and 32, and wite protect nenber 40. 15 Wen the

cartridﬁr | ower and per shells 11 and 12 are joined together, the two
rot at i ortRthaflisc U@QJAJ{% partionge 2laowe21lbhel22al lamd e 2ebgdged: woebnt Wo
concave portions 12h of the cartrldge upper shell 12. In this manner, the

rotatio t hay creased. Thus, even when 20
t he shu ersaé fn{éaﬁif%ew'l Be %ab@&g érs%qo n2Rd &% £Rd284t23bGuNe
2005 around the respective centers of rotation of the shutters by the

el asti ¢ dinmasa@larodinkr eie! ke rehmreeenshr b?9tndlaake . 32g, ﬁsoé ?ﬁégét he
shutters can be opened to the intended angl e The upper sur ace o]

cartridge body 10 (or the 5 cartridge upper shell 12) has a |abel plane
10f, on G#ExHae¥ing portions 2la, 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 firmly and pressed 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 via an

10 elastic portion 214 and is freely rotatable in the radial
direction of the disc 100 (i.e., toward the center ‘of the
disc). Accordingly, the disc holding portions 2la, 21b, 22a
and 22b can firmly hold a disc 100 having any of various
diameters or thicknesses without allowing the disc 100 to move

15 inconstantly.

A shutter opening/closing portion 22t for use to open and
close the shutter 22 is formed as an integral part of the
shutter 2? 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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contents that have been witten on the disc 100 stored can be

not ed down,

and an enbossed arrow mark (or concave portion) 10a that indicates the

direction (the arrow I A) in which this disc cartridge 313 is

23dyee 2 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 I A These concave portions 10c and be
may be used as either pull-in notches or positioning recesses when the

di sc caspenilge/ Slekiyg | grRA|D onNt @235 q%sklgr uﬁggg t@ dI%C artridge
urt Gdes é i t

313 is . stored in a changer. The cartridge bo |nc

portion 10b on one of its side surfaces. The slit portion 10b may be wused
as a rawskianp 1Henanfly insd depdibee teardl doparsineg mtnthe:ndi&peﬁﬁﬁ%rBQQe 1

when this disc cartridge 1 is inserted into 20 the disc drive.

2005 Hereinafte be described with reference to FIGS.

48 23 June
66, 67, 68

it owill
and 6934°S%Wﬁ3£%?;5h§%FFFFd&@'éTyioﬁ@raﬂ%§3 PPeWing felesin® 7pbkkistr at e a

state where the shutters are cl osed and

22t is moved along the bridge portion 11b inside the head

5 opening 11lh. 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 wunnecessarily. Furthermore, the shutter

opening/closing 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 contact with each other along a line but have a

plurality of contact surfaces that are not aligned with the

line. More specifically, the shutters 21 and 22 have a first

pair of contact surfaces 21f and 22f over the chucking opening

_llc and a second pair of contact surfaces 21g and 22g over the

20 head opening 11lh, respectively. 1In this embodiment,
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a state where the shutters are opened, respectively. FIG 68 5 illustrates
the details of the shutter locking portion. And FIG 69 illustrates the
details of the disc holding portion of the shutter. First, a23f@ecdi®Sstate
of the disc cartridge 313, i.e., a state of the disc cartridge 313 that
has not been |oaded into 10 a disc drive yet, will be described. In that
state, the shutters 21 and 22 are closed as shown in FIG 66. Al so, as
shown in FIG 69, the sloped portion 22a" of the disc holding portion 22a
of the SOMtAst PNrEgcescRIfniand 2RE san&actdyatbf eacheotiher abongt hkeeby
hol di ng the disc 100 thereon and 15 pressing the disc 100 in the thickness

directi el ' er S|g al _recordi side 100A i s, brought
into pﬁgﬁé%%gnfagym%gk Pﬁgﬂé ee% 5 0 1§%eC§ﬁﬁFE§g €3 Lhd 11 Hrec 100
is held and fixed onto the cartridge body 10. The other disc holdlng

porti onethka, hahld,ante22bnthee Bayr€athsi 21§0aﬁ&ﬂ2§b088{4t98£tdv£’91§ 21b’
and 22b', respectively. Thus, 149 23 June 2005 just |ike the slope portlon

22a', t hese sl oped portions 2la', 21b' and 22b' also hold and fix the disc
100 ont @ttwg& along a line that defines a predetermined angle (e.g.,

S approximately 15 to 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
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 10d for the shutters 21 aﬂd 22,
respectively. These springs 31 and 32 apply an elastic force
to the shutters 21 and 22 in such a direction as to close the
shutters 21 and 22. The shutter springs 31 and 32 are

15 inserted into two spring poles 11t provided for the cartridge
lower shell 11. In this embodiment, torsion coil springs are
used as the shutter springs 31 and 32. Springs of the same
shape are:used as the shutter springs 31 and 32 to reduce the

cost. Examples of other elastic members that may be used as

20 the shutter springs include compression springs, leaf springs
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cartridge body 10. In this state, the signal recording side 100A of the 5
disc 100 is in close contact with the sheets 21p and 22p. Thus, no dust
wi Il be deposited on the signal recording side 100A. Al so, i23{ue28posed
side of the disc 100 is rotated manually or if the shutters 21 and 22 are
opened or closed intentionally, then dust, finger marks or any other dirt
that 10 has adhered onto the signal recording side 100A of the disc 100 may
be wi ped away. Furthernore, since the shutters 21 and 22 are | ocked by the

| ocki ng 3t MR GIesinhspFgagst-or 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 r or,.scratches.. Furthernore, _.the hol e

20h, which isgsde%?ll%‘%% 9 [I-ﬁ . n%%rZhQGZfﬁsgn(‘faf Figgsvidet +orledesshutters
21 and 22, respectively, is provided in the regions of the shutters 21 20
and 22 tpaiterr prbeeat ethdmsisr e conieh hal e13Q8Btal therd 5% 23,-34pe 2005

disc 100. In such a structure, even if the cartridge 313 Is

portion 1llv of the cartridge lower shell 11 so as to slide
5 along the groove 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 for a disc drive is turned ON or OFF.
In this manner, writing on the disc 100 may be either

10 prohibited or allowed.

This disc cartridge 313 is made up of the 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 lower 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 cartridge upper shell 12. In this manner, the rotation
shafts 11s can have their rigidity increased. Thus, even when

20 the shutters 21 and 22 are ‘'open, reduced torsion is created
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| eft, dust may pass through the center hole 100h but will not be deposited
on the shutters 21 and 22. Also, while the shutters 21 and 22 are cl osed,

at least 5 the two pairs of contact surfaces 21f, 22f and 2183 JemR05 t he
shutters 21 and 22, which are butted with each other over the head and
chucki ng openings 11h and 110, each overlap with each other in the

t hi ckness direction of the disc 100 as shown in FIGS. 70 and 71.
Accordingly, even if the shutters 21 and 22 10 have been cl osed

i nconpl gt&hyd beRAUEBsBeli$Ge 1 kLn - o rodia has, been
nount ed or because thg shu??e?gng%¥ba%ﬁazz éﬂéﬁﬁg#?b%é% EE%EE rgoﬁﬂletely,
no gap will be created between the contact surfaces of the shutters 21 and
22. Thuthe elastie Sorte aappliedifinomt hkedshatidb sppirgsosbeapgoected 15
fromdust, finger marks or scratches. Al so, as shown in FIG 70, the
“shutters 21 and 22 are in contact with each other around the head opening
llh so gﬂa? TEHE o it SR HeESe 088 ber oprBedntiet Ehe2intended azedlever t he
contact surface 21g of the shutter 21. On.the other hand, as 20 shown in

FIG 71, themshuldlet 21u28dc22 G¥ © drlb COALRG a¥ht bddd 33 Y0g 2003
5 cartridge upper shell 12) has a label plane 10f, on which the
contents that have been written on the disc 100 stored can be
noted down, and an embossed arrow mark (or concave portion)
10a fhat 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 thereo£ that
are parallel to the inserting direction 1A. These concave
portions 10c and 10e may be used as either pull-in notches or
jpositioning recesses when the disc cartridge 313 is loaded into

15 ‘a disk drive or when the disc cartridge 313 is stored in a
changer. The cartridge body further includes a slit portion
10b on one of its side surfaces. The slit portion 10b may be
used as a recess to identify the upside and downside of the
disc cartridge 1 when this disc cartridge 1 is inserted into

20 the disc drive.
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each ot
of the
22. In
of the

anot her one of the contact surfaces of the shutter 21 or 22. In such a
structure, the two shutters 21 and 22 can be tightly engaged wth each
other in the thickness direction of the disc. Thus, neither the shutter

nor the shuHeeeiddfvel| he waldetheldeginibed witdl Inefdrerasklito TGS\ | e

the contact surfaces of the shutters 21

can _have increased rigidity” In this enbodi nent, the shutters 21
bds digc sgagtridgeadd 2 ppenadiff i n HIES. 70

the shutters 21 and 22 may al so have contact surfaces

the shutters 21 and 22 are closed,

and 22
and 22

and 15 71. However,

at diff
manner

her around the chucking opening lie so that the contact surface 21f

shutter 21 is |located over the contact surface 22f of the shutter

this manner, the angle defined by one of multiple conRadenes205aces

shutter 21 5 or 22 may be different fromthe angl e defined by

66y eb7 heb8cand 69 hovs

§8 cabe SRR T LERESSndhd WP Eh RS dfe Bfbief Y

21

surfaces 21g and 22g shown in FIGS. 70 may be shifted to a | ocation around

the heasd spsBénghéld tRBUshaRtagk airkh opaabdot Respedti®enst. Vel ns. téw

cont act
-5

10

15

20

20 ‘
illustrates the details of the shutter lodking portion. And

FIG. 69 illustrates the details of the disc holding portion of
the shutter.

First, a storage state of the disc cartridge 313, i.e., a
state of the.disc cartridge 313 that has not been loaded into
a disc drive yet, will be described. In that state, the
shutters 21 and 22 are closed as shown in FIG. 66. Aléo, 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
pressing the disc 100 in the thickness direction 100t. In
this manner, the signal recording side 100A is brought into
plane contact with the sheet 22p of the shutter 22 and the
disc 100 is held and fixed onto the cartridge body 10. The
other disc holding portions 2la, 21b and 22b also have their

own sloped portions 21a‘, 21b° and 22b’, respectively. Thus,
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152 23 June 2005 surfaces 21f and 22f shown in FIGS. 71 may be shifted to a
| ocati on around the chucking opening 110 and contact with each other.

Then, the shutters 21 and 22 can exhi bit even higher rigidity23xhea200bsed,
and the gap between the contact 5 surfaces can be further reduced, thus
preventing any dust from entering the inside of the cartridge. Also, whi | e
the shutters 21 and 22 are closed, convex portions 21j and 22j, provided
for the shutters 21 and 22 as shown in FIG 68, are in contact with two
shut t er jusbppitke 1theoslomed ddftiooVvi2ked, ftheddesloapad ipgetiupper2kshel | 12
as shown in FIG 65. Accordingly, the shutters 21 and 22 have its
rotatlon regul at ed and cannot npve fromtheir Iocked posi tions.

resul t, 2tRe < t &2 vi BLSRothedde andicdrist arttey. difcadliP?i PRt ¢ tilte

possible to prevent the 15 operator from breaking the shutters
|ntent|8g§££ d&ﬂfpﬂpre since the shutters 21 and 22 have their
rotation regu he 'shutter opening/cl osing portion 22t is not

di spl aced. Accordlngly, when this disc cartridge 313 is |oaded into a disc
drive, the shnttrisopetatg/ cltdsd ngignali arecording side 100A of the

S 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 other dirt that

10 has adhered onto the signal recording side 100A of the disc
100 may be wiped away.

Furthermore, since the shutters 21 and 22 are locked by
the 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 glh. and 22h provided for the shutters 21 and 22,
respectively, is provided in the regions of the shutters 21

20 and 22 that are located under the center hole 100h of the
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20 22t can be engaged with the shutter opening/closing mechani sm 153 23
June 2005 of the disc drive just as intended Next, it will be described how

this disc cartridge 313 is |loaded into the disc drive. As sho in FlI G
66, when the disc cartridge 313 is inserted into the disc driv 3 Jng 2055
direction 1A the cartridge positioning pins of the disc drive engage with
the positioning holes 11w of the disc cartridge 313, thereby determ ning

t he hori a nd rtjcal positions of the disc cartridge 313 inside the
disc dri ‘\i}‘gé.‘]éT 8%,‘ a0 h %p%%’f‘h%’i%’f%gi%‘ée?reﬁﬁthSf e 13 115
openi ng/ cl osi ng nmechani sm provi ded inside the disc drive engages with the
shutter bpftinghstomapgpasst tRRoddh theWeehRerFhE1e6800f! Hulte wAME i€, an

a

unl ocki ng menber of the shutter opening/closing nechani sm presses

| ocki ng press portion 21t, which is connected to the shutter 21 by way of
a | ocki N 19PRO%kEeE Poritheshpntdensy 2thand 22t i on 20A. As a result, the

| ocki ng protrusion portion 21k of the | ocking nmechanism 20k is disengaged

it L e R PR R R
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 11lh and 1llc, each overlap with each
other in the thickness direction of the disc 100 as shown in
FIGS. 70 and 71. Accordingly, even if the shutters 21 and 22
10 have been closed incompletely because a disc 100 having a non-
regular diameter has been mounted or because the shutters 21
and 22 have not been locked completely, no gap will be created
between the contact surfaces of the shutters 21 and 22. Thus,
even in such a situation, the disc 100 can also be protected

15 from dust, finger marks or scratches.
Also, as shown in FIG. 70, the shutters 21 and 22 are in
contact with each other around the head opening 1l1h so that
the contact surface 22g of the shutter 22 is located over the

contact surface 21g of the shutter 21. On the other hand, as

20 shown in FIG. 71, the shutters 21 and 22 are in contact with
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such a state, the shutter opening/closing nmenber noves the 20 shutter
openi ng/ cl osing portion 22t in the-direction 20B at 154 23 June 2005 the
sanme tinme. Consequently, the shutter 21 rotates on the rOtaIiiyh’3h35§§LB
whil e overcom ng the elastic force applied fromthe shutter spruﬁ as
shown in FIG 67. Synchronously, the other shutter 22, which is
interlocked with the shutter 21 5 via the interlocking nechani sm 20c, al so
rotates while overcomng the elastic force applied fromthe shutter spring

32. Ac i Whniah huhd £k i ened, .the . shutter 22 wl|
have aﬁ%%ghggﬁﬁgbenedPthh%his ng%#'? fﬁ%@?’?ﬁ%gﬁoéﬁﬁﬁgtBFoFPﬂgﬁgﬁ
portion 10 2:Lk and the | ocking press portion 21y will have recovered
their osunfiacd 2hfiped atite r ehurtrted: t 21t Hei r LEEABe@OBiVeiroNBhe akoRgawirt h t he
| ocking elastic portion 21e. Thus, the locking elastic portion 21e nmade of
aresinis not defornmed plastically. In this manner, the signal recording
si de 10HETACS 22F 1oty the 16butEesxRied tHy otighst mansieacki tee andghead
openings 1lc and 11h. Also, the disc 100, which has been held by the disc

hol di H%Mﬁé@% 2011136 c?é‘%u]?@ﬁof@dcgr%pac{ Ssurfaces of the shutter 21

5 or 22 may be different from the angle defined by another one
of the contact surfaces of the shutter 21 or 22. In such a
structure, the two shutters 21 and 22 can be tightly engaged
with each other in the thickness direction of the disc. Thus,
neither the shutter 21 nor the shutter 22 will be raised

10 unintentionally. In addition, while.the shutters 21 and 22
are closed, the contact surfaces of the shutters 21 and 22 can
have increased rigidity.

In this embodiment, the shutters 21 and 22 have the

contact surfaces 21g, 22g, 21f and 22g shown in FIGS. 70 and

.15 71. However, the shutters 21 and 22 may also have contact
surfaces at different locations or may contact with each other

in a different manner from those shown in FIGS. 70 and 71.

For example, the contact surfaces 21g and 22g shown in FIGS.

70 may be shifted to a location around the head opening 11lh

20! and contact with each other. Alternatively, the contact
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rel eased therefromas the shutters 21 and 22 rotate. As a result, the disc
100 is now freely rotatable inside the disc 20 storage portion 10d. 155 23

June 2005 Subsequently, the spindle notor and the turntable o DS &k§c
drive enter the chucking opening Ilc and the head thereof en%ég. ? € "head

opening |1 h. Consequently, the disc drive is nowready to performa wite
or read operation on 5 the disc 100. As described above, only by getting
the locking protrusion portion 21k pressed externally by a protru5|on, for

exanpl eurifadedze 2difr eeid @2£20hqwd i¢i sengagert fyom engagi ng
portion 22k while pressing the shutter 10 openlng/ 05|ng portlon 22t in
the direction indicated by the arrow 20B at the sane tine, the shutters 21
and 22 tear Be@cattdprat edoundekhosehubkisbuokengngndlbeanddopentags tienand | | h
and the disc 100 can be released fromthe disc holding portions 21a, 21b,

22a an b. hus IS pQssi to 15 prevent the operator from opening
the shu at%(%alrs s rem)&PﬁB thZ‘e d‘fté‘(‘:t'é%’ﬁ?d ht &9, 2As cany exhlipit hevesi sc 100

can be protected
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 22j, provided for the shutters 21 and 22 as
shown iﬁ FIG. 68, are in contact with two shutter'stopper

10 portions 12f provided for the cartridge upper shell 12 as
shown in FIG. 65. Accordingly, the shutters 21 and 22.have

its rotation regulated and cannot move from their locked

positions. As a result, the shutters will not move
inconstantly. In addition, it is possible to prevent the
15 operator from breaking the shutters intentionally.

Furthermore, since the shutters 21 and 22 have their rotation
regulated, the shutter opening/closing portion 22t is not
displaced. Accordingly, when this disc cartridge 313 is
loaded into a disc drive, the shutter opening/closing portion

20 22t can be engaged with the shutter opening/closing mechanism
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fromdust, finger marks or scratches. Hereinafter, it will be described how
the disc cartridge 313 is ejected fromthe disc drive. Wien an ejecting

20 nechanism of the disc drive. starts to operate, the shutter #ﬁf 2§06§|ne
2005 openi ng/ cl osi ng nmenber, which has been engaged with the s _“3’8

openi ng/ cl osing portion 22t, disengages itself from the shutter

openi ng/ closing portion 22t. As a result, the shutters 21 and 22 cannot be
kept opened anynore. That is to 5 say, the shutters 21 and 22, to which an

el asti coffothe Hsscberinge appst ess f{praddigs shutter springs 31 and 32 in such
a direction as to close the shutters 21 and 22, start to rotate in the

closing direction. Consequently, the shutters 21 and 22 close up the head
and chucki ngN6Béni Ags Wil apel d¢8crlibed0 Hdw stibsedikbe calitititige 243 and 22
are |locked to each other by the |Iocki.ng nechani sm 20k. In the neantine,

the disc¢c_.1 s; held by the disc holding portions 21la, 21b, 22a and 22b
again '%8 ?gglg\%gr nEg gplegldr’féF Ve - | Ass itPwR dmatFEG ¢+ b diwdeen ctid ri dge

313 is ejected fromthe disc drive. .15 In the disc cartridge 313, the disc
contactapset idktdddge 313 is inserted into the disc drive in the

5 direction 1A, the cartridge positioning pins of the disc drive-

engage with the positioning holes 11w 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 press portion 21t,
which is connected to the shutter 21 by way of a locking

15 elastic portion 2le, in the direction 20A. As a result, the
locking protrusion portion 21k of the locking mechanism 20k is
disengaged from the locking engaging portion 22k thereof,
thereby unlocking the shutters 21 and 22 from each other. In
such a state, the shutter opening/closing member moves the

_20 shutter opening/closing portion 22t in the direction 20B at
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of the stopper nenbers 23 provided for the cartridge body 10 and the disc

contact portion 12s' of the cartridge upper shell 12 are Iocated at the
same vertical level as shown in FIG 69. Also, the top of the ?§05
portions 2la', 21b', 22a' and 22b' 20 of the disc hol ding portlons

21b, 22a and 22b of the 157 23 June 2005 shutters 21 and 22 is higher in
| evel than the bottomof the disc contact portions 23a and 12s' in the
direction 100u in which the disc 100 is noved upmard Accordlngly,

al t hou h [ artr(QQQ?ﬁﬁﬁ”ﬁgy IS y or side 5
down dggg%d?ﬁggoﬁqwﬁe t;te 0 skﬁ%rlggugt%e shut‘g¥§ 5H 2 stil

can hold the disc 100 firmy thereon. For exanple, partlcularly when t he
di sc 100ctatigredshesst dblsiovnm le t beedconidgOthdaslastno konger appuskad
contacts with the disc contact portions 23a and 12s' and still gagz
maintaipn its 10 horizontal position. And when the shutters 21 an are
closed '%JgﬁiéHEFQFETSPH&“§|§& £60 SBOHPadPs FFt h67he S¥Bgbsongualy, 21’
22a' and 22b' this time. Then, the disc 100 will slide along the slopes

Sroot hl ghd Qoo Ml il oh DYl 9isSGnthOh 8bREaPRE HhOPEo 2LR0 21D 572 and

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 portion 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 1llc and 1lh. Also, the disclloo, which has been held

- by the disc holding portions 2la, 21b, 22a and 22b, is

released therefrdm as the shutters 21 and 22 rotate. As a

result, the disc 100 is now freely rotatable inside the disc

20 storage portion 104.
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15 As descri bed above, in the disc cartridge of this enbodinent, the
cartridge body thereof has a disc window and covers only one side of the
disc. Also, a shutter opening/closing portion is provided ins%ﬁ&R% d
opening of the cartridge body, and therefore, there is no need to provide
20 any unnecessary gap for the -cartridge body. As a result, no 158 23 June
2005 dust will enter the inside of the cartridge body. In addition, the two
shutters are made to contact with each other along the centerline of the
di sc over theSWragskiendlyopdhiengpdmdlls omgcr |lamk, thvdi tirnledbhesofl the
predeterm ned angle 5 with the centerline of the disc, over the head

openi ng. t hese shutters can have an integrated structure

. A di_ngl
fromt hedjﬂﬁcg?ﬁrtlyégf gpﬁgrs htR% erCTIRHTY/ QRSN pdie oAPdndtheanhesdi bit

sufficiently high rigidity. Furthernore, since the two shutters are | ocked

or 10 wH&aEEH & dFOMIaCRe 24 NEhenlilg QRGN AL Qfor&@%%t?l&g%%% f&f§8 the

shutters accidentally. Thus, the disc Can be protect I nger
mar ks or scratches. Mreover, at |east one of nultiple disc holding
portiongrive is now ready to perform a write or read operation on

S 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
epgaging 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 11h
émd the disc 100 can be released from the disc holding
portions 2la, 21b, 22a and 22b. Thus, it is possible to

15 prevent the operator from opening the shutters or removing the
disc accidentally. As a result, the disc 100 can be protected
from dust, finger marks or scratches.

Hereinafter, it will be described how the disc cartridge
313 is ejected from the disc drive. When an ejecting

20 mechanism of the disc drive. starts to operate, the shutter
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I's not secured to the shutter but is just connected thereto 15 via an

el astic portion. As an elastic force is also applied from a shutter
spring, the disc holding portion can be deforned elastically i j,her6b5C
radial direction. For that reason, even if a disc of a non-regular

di aneter has been nounted, such a disc can also be held firmy w thout
allowing 20 it to nove inconstantly. 159 23 June 2005 EMBODI MENT 14
Hereinafter, a disc cartridge 314 according to a fourteenth enbodi nent of
t he prespehihgyebhds g Wndmbear, dedriidibethas t heetf cetieRedd Mi®R *Thd hrough
8l. In the disc 5 cartridge 314 of this enbodi nent, the sane nenber as the
counterpart of the disc cartridge 313 of the thirteenth enbodinent is

i dent i f PRALEST t IFPCRIRE/FRPELBEC PUUHOI 22t he ddisendagers, | HEgebfi4 firom
different fromthe disc cartridge 313 of the thirteenth enbodinment in the

hol |- 105 SEREYER Tl g IRy HREE o 2380 T oMs e BB B0, AR 0h
(see FIGS. 72 through 79) and the stopper nenbers
shutters 21 and 22 cannot be kept opened anymore. That is to
S 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 shutters 21 and 22, start to rotate
in the closing direction. Consequently, the shutters 21 and
22 close ﬁp the head and chucking openings 1l1lh and.llc. 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 2la’, 21b‘, 22a’" and 22b°

20 of the disc holding portions 2l1a, 21b, 22a and 22b of the
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53 (see FIGS. 72, 77 and 78). In addition, the disc cartridge 314 further
I ncl udes a disc receiving portion 60 (see FIGS. 72 15 and 81). Thus, the
foll owi ng description of the disc cartridge 314 will be focuse@3gqnt hess
differences. In the disc cartridge 313 of the thirteenth enbodi nent, the
respective tops of the disc holding portions 2la, 21b, 22a and 22b thereof
are located at substantially the same 20 vertical levels along the outer
peri phery of the disc 100. 160 23 June 2005 In contrast, in the disc

cart ri dgghters %hl@n@n%bdmﬁehngheprGMrdswedsthanfthenhbtmbmhefdthe
hol di ng portions 21b, 22a and 22b as shown in FIGS. 73 and 79. Moire

speci fical | of the dIS hol di qrtlons 21b, 22a .and 22b I ncl udes:
ab5firs pé/or??nﬁaiﬁlBorE?‘iﬁso TZZ'W‘{ hat® athPotHiFe i orhel@¥h 1Bnd has
a first height hl; and a second portion 221b 222a or 222b that has a

second heimh i dike qloeer sdieeldo lwaﬂdporhbea difgsPns asggeond
portion 22l1la that has the 1gecong hg?ght h2. %he ???stéﬁgﬁa %thﬁgs

greater than the second height h2 and is apprOX|nater equal to the height
of the dlisie hehrtnidge 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 thereon. For
example, particularly when the disc 100 is used upside down,
the disc 100 that is no longer chucked contacts with the disc
contact portions 23a and 12s’' and still can main_‘tain 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 2l1la, 21b, 22a and 22b.

15 As described above, in the disc cartridge of this
embodiment, the cartridge body thereof has a disc window and
covers only one side of the disc. Also, a shutter
opening/closing portion is provided inside a head opening of
the cartridge body, and therefore, there is no need to provide

20 any unnecessary gap for the -cartridge body. As a result, no
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portions 2la, 21b, 22a and 22b of the disc cartridge 313 of the thirteenth
enbodi nent. That is to say, the disc holding portions 2la, 21b, 22a and 22b
of this enbodinent are lower 15 than the disc hol ding portiong Rhapogdb,
22a and 22b of the disc cartridge 313 of the thirteenth enbodi nent except
their first portions 121b, 122a and 122b. Al so, 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
161 23 dust R0ODb ehbay the indiie pef ifpleercamfridye thody.so that a part of
the first portion 122a that is closer to the disc is higher than the
other part thereof. A sim/lar step is alsa forned on the gper surface of

the first pofPi &< i3ignor thee W%CSHBFHFﬁﬁ 8T50Madsh YA pcgREA6E HeMupper
surface of the first portion 122b of the disc holding portion 22b. As the

shuttersagh gffle??adhf0ehaochicheychased. chie ;.%br BUreROHORpl2MIngl 222 or

122b of t I SC dlng portion 22a or contacts wt di sc
100 earlier than any 10 other portion thereof (i.e., earlier than the
second ppehing and along a line, which defines a predetermined angle

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 portion and
can exhibit sufficiently high rigidity.

Furthermore, since the two shutters are lqcked or

10 unlocked 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 hblding portions
is not secured to the shutter but is just connected thereto

15 wvia an elastic portion. As an elastic force is also applied
from a shutter spring, the disc holding portion can be
deformed elastically in the disc radial direction. For that
reason, even if a disc of a non-regular diameter has been
mounted, such a disc can also be held firmly without allowing

20 it to move inconstantly.
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221b, 222a or 222b thereof). The disc holding portions 2l1a, 21b, 22a and
22b nove as the shutters 21 and 22 are opened or closed. FIG 77
illustrates the respective positions of the disc holding 15 paitimes084a,
21b, 22a and 22b while the shutters 21 and 22 are closed. On the other

hand, FIG 78 illustrates the respective positions of the disc holding
portions 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

al ong tEMBODIMEND-Btand C-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 the first
portions 121°TaBafteR. 123y d4ECt hEAREEAAEEI diddd pAITWEIB b, tD2a2and 22b
pass as the 5 shutters 21 and 22 are opened or closed, are recessed. On the

ot her ﬁgﬁ? r opgh t
portions 221% 222a an %r?éz‘-b thereo‘?{%ai%}esaerrﬁa@not ?%%%‘glged&ﬁﬁ\ccorgl ngly,

the cartridge upper shell 12 is thinner in the regions 12x, 12y and 12z
than i nidéderiwed ombth 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 portions 21a; 21b,

22a and 22b (see FIGS. 72 through 79) and the stopper members

53 (see FIGS. 72, 77 and 78). 1In addition, the disc cartridge

314 further includes a disc receiving portion 60 (see FIGS. 72

15 and 81). Thus, the following description of the disc
cartridge 314 will be focused on these differences.

'In the disc cartridge 313 of the thirteenth embodiment,

the respective tops of the disc holding portions 2l1a, 21b,

22a and 22b thereof are located at substantially the same

20 wvertical 1levels along the outer periphery of the disc 100.
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10 12x', 12y' and 12z' and the other regions. As shown in FIGS

76 and 79,

the top of the first portion 122a is |ocated at a vertical |evel higher

than the bottom of the stopper nenber 51. Also, the top of thefjwmsboos
portion 122a of the disc holding portion 22a enters the recessed 15 region

12x on the inner upper surface 12u of the cartridge upper shel

12, and the

recessed region 12x 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

t he uppefn santuraetof irhethe r dii spordamritizéa 364 | afcaniiact embodimdwet j nner
20 upper surface 12u. On the other hand, the second portion 222a 163 23
June 2005 is nat in contact wwth the inner upper surface 12u of the
cartri dfFUgPEionse gre forped on Lhe Al§se hofdingumaaitions Zip.222a

snoothly, the friction caused by the contact between the top of the first

00T LT O 22 Ok | Dol Stn PG 9790414 O 224800 Lgc 1 PIEL) 19

12u of the cartridge upper 12°is prefera

the top of the first

per_surface
‘na?a% r pose,

of the disc holding portions 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 a second portion 22la 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 holding

portions 2l1la, 21b, 22a and 22b of the disc cartridge 313 of

the thirteenth embodiment. That is to say, the disc holding

portions 2la, 21b, 22a and 22b of this embodiment are lower

15 than the disc holding portions 2la, 21b, 22a and 22b of the

disc cartridge 313 of the thirteenth embodiment except their

first portions 121b, 122a and 122b.

Also, as shown in FIGS. 74 and 75, a step 223 is formed

on the upper surface of the first portion 122a of the disc

20 holding portion 22a. Specifically, the step 223 is provided
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portion 122a of the disc holding portion 22a has a convex arc- shaped cross
section when taken in the radial direction of the 10 disc 100. This step
223 is provided to conpensate for shortage in strength, whichywguhdhdis
caused by a sharpened top, and to nake that top nol dabl e nore accurately
and nore easily. As shown in FIG 80, the top of the first portion 122b of
the disc holding portion 22b is also |located at a vertical 15 |level higher
than the bottom of the stopper nenber 53. And the top of the first portion
122b enabeRgt Gher ebszepordphexy 17 gre t @bs¢nmer thgdera spatiacef 12beof the
cartridge upper shell 12 (i.e., the recessed region 12z receives the top

of the_first_portion 2b) . Al though not ,shg he top of the first
por ti ont 199 Bgrgﬁ%ndF%%ah%PaFndsp A6 ffb'ﬁgéaéﬁﬁFlﬁg géggﬁﬁe%gGBS
| ocated at a vertical |evel higher than the bottom of the stopper nenber

53, andiRet Stlet NpareCEESALLS €01 ANsIAY18P £P6p 18N8isHPREEmSH" bAcend2u Of
the cartridge upper shell 12. As described above, the regions 12x, 12y and

12z on the inner upper surface 12u of the cartridge upper shell 12 are
r ecessewpper r guefgee poft itdves HDirsthepdrttomoll@ilhg gforthendisc 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 earlier than any

10 other portion thereof (i.e., earlier than the second portion
221b, 222a or 222b thereof).

The disc holding portions 2la, 21b, 22a and 22b move as
the shutters 21 and 22 are opened or closed. FIG. 77
illustrates the respective positions of the disc holding

15 portions 21la, 21b, 22a and 22b while the shutters 21 and 22
are closed. On the other hand, FIG. 78 illustrates the
respective positions of the disc holding portions 2la, 21b,
22a and 22b while the shutters 2} and 22 are opened. FIGS. 79
and 80 illustrate cross sectiops that are respectively taken

20 along the lines B-B and C-C shown in FIG. 78.
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Thus, the overall thickness of the disc cartridge 314 can be reduced by the
depth of those recessed regions 12x, 12y and 12z. 10 Even if the cartridge

havi ng such a structure is used either vertically or upside dey néiq?yﬁ sc
100 that is no |onger chucked never fails to contact with the sPope
portion 122a' of the first portion 122a of the disc holding portion 22a
as the shutters 21 and 22 are going to be closed. 15 Thereafter, the disc
100 will slide snmoothly along the sloped portion 122a' to contact with the

sl oped portjion ' of co t hgn a . InS,C di_n
portion 22aé%s%%g€$c%9 %% s'A??fhzgsgﬁé ??ﬁe?%%héggﬁéggl 6§5I§%u551 act s
with the sloped portion 221a' of the second portion 221a of the disc 20
hol di ngl3wr pnortid ainnerudipper nsupfate udi2en. of Nthbi caMBRige 16ppad3 June
2005 the disc holding portions 2la and 22b hold the disc 100 thereon

cooperatively. The two other disc holding portions 21b and 22a al so hold
the di sthabb ther@WPudty slyictsithe firsspecaitions. LAtker 4273! gndal2Abugh

"this disc cartridge has a 5 reduced thickness, the disc cartridge can close
the shyif egfie disc holding portions 21b, 22a and 22b pass as the

5 shutters 21 and 22 are opened or closed, are recessed. On the
other hand, the regions 12y’, 12x’ and 12z’ , through which the
second portions 221b, 222a and 222b thereof pass, are not
recessed. Acdordingly, .the cartridge wupper shell 12 is
thinner in the regions 12x, 12y and 12z than in the regions

10 12x°', 12y’ and 12z° and the other regions.

As shown in FIGS. 76 and 79, the top of the first p&rtion
122a is located at a vertical level higher than the bottom of
the stopper member 51. Also, the top of the first portion
122a of the disc holding portion 22a enters the recessed

15 region 12x on the inner upper surface 1l2u of the cartridge
upper sheil 12, and the recessed region 12x 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 inner

20 upper surface 12u. On the other hand, the second portion 222a
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in any position and can hold the disc thereon just as intended. If this
disc cartridge had its overall thickness just reduced w thout changing the
shapes of the disc holding portions (or using the disc hol di ng3paidaopss of
the first 10 enmbodi nent as they are), the regions 12x, 12x', 12y, 12y', 12z
and 12z' on the inner upper surface 12u of the cartridge upper shell 12,

t hrough whi ch.the disc holding portions 22a, 21b and 22b pass, shoul d al
be recessed as can be seen fr In that case, the cartridge upper

FIG 78.
shel | 125wl AR ESHEECT eﬂﬂlgg]dtg’r‘ﬁ ckiR®s BPBPTa THiiRse wHER ffeatBhd such

a disc cartridge would have a decreased strength. In contrast, the disc

cartri dgar¥l4 aeRn uppue sheiihhgkness reduced without decreasing its
overall strength because the regions 12x, 12y and 12z with a reduced

t hi ckness are relatively narrow. 20- In this enbodinent, protrusions are
provi ded for Tohragerof ai@6 c28séurthe2 (utitteersf 2k dndc 22olscugigrti€s to
define the first portions. However, any other nunber may be sel ected
dependi on the nunber, of disc holding portions or the shapes of the

shut t er STIFTdOF KAUSES (PYgERS1#o8tachki Ledwssd idift TP ap§o the first

S portion 122a of the disc holding portion 22a and the inner
upper surface 1l2u of the cartridge upper shell 12 is
preferably small. For that purpose, the top of the first
portion 122a of the disc holding portion 22a has a convex arc-
shaped cross section when taken in the radial direction of the

10 disc 100. This step 223 is provided to compensate for
shortage in strength, which would be caused by a sharpened top,
and to make that top moldable more accurately and more easily.

As shown in FIG. 80, the top of the first portion 122b of
the disc holding portion 22b is also located at a vertical

15 1level higher than the bottom of the stopper member 53. And
the top of the first portion 122b enters the recessed region
12z on the inner upper surface 12u of the cartridge upper
shell 12 (i.e., the recessed region 12z receives the top of
the first portion 122b). Although not shown, the top of the

20 first portion 121b of the disc holding portion 21b is also
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5 different fromthe disc cartridge 313 of the thirteenth enbodinment in

t he shape of the stopper nenbers 53. As shown in FIG 72, the stopper
menbers 53 have the shape of a notched circular plate. SpeC|fzpﬁb£$005

not ches 54 " having substantially the sanme shape as the stopper nenbers 53
10 are provided along the disc wi ndow 12w 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 nenbers 53 are held in such a

manner lagdtedpaiti al | et DEdL0gevblt tidherdi Skadi REAW JRWL AL bRe Gartridge
upper shell 12 when 15 rotated. Al so, as shown in FIG 78, by rotatlng t he

st opper nenbers 53, the stopper nenbers 53 may al so be held in such a
manner SEOPPSTh@estsTeBI nsied ehtexar the dgecapped, regibh a2y omwttheo
protrude into the disc mnndom112m1 If the stopper nenbers 53 are easily
di sengaged fromthe n tche 0, uni nt ent j onal | then t he side surfaces

of the stopperPrEnBer af%? 9EnERS oerr 55t dgfy WSt Shedds 124 of t he

cartridge upper shell 12 may have mut ual I y engagi ng concave and convex

portions, fak efibed M) ansd THA R 10e thhgkagss 9t the glopper
menbers

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 cartridge 314 can be
reduced by the depth of those recessed regions 12x, 12y and
12z.

10 Even if the cartridge having such a structure is used
either Verticaliy or upside down, the disc 100 that is no
longer chucked never fails to contact with the sloped portion
122a’ of the first portion 122a of the disc holding portion
22a as the shutters 21 and 22 are going to be closed.

15 Thereafter, the disc 100 will slide smoothly along the sloped
portion 122a’ to contact with the sloped portion 222a‘’ of the
second portion 222a of the disc holding portion 22a (see FIG.
74). At thg same time, the disc 100 also contacts with the

sloped portion 221a’ of the second portion 22la of the disc

20 holding portion 21la including no protrusion. In this manner,
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53 may be substantially equal to that of the upper part of the 5 cartridge
upper shell 12. Thus, the disc cartridge 314 can have a reduced overal

t hi ckness. The disc cartrldge 314 of this embodinent is also BhwhaQdEsi zed
by including a disc receiving portion 60 at the bottom of the inner
periphery of the disc storage portion. 10 The disc storage portion is
defined by the inner lower surface ilu and the inner side surface Ili of
the cartridge |lower shell 11 as shown in FIGS. 72, 77, 78 and 81. The disc

recei vi tige patitdcOnh6Qdhag aporPshs smﬁ@cgngoﬁzy\hhghd sthgar Idel 19 the
inner lower surface ilu of the cartridge |lower 15 shel Ile the
shutters 21 and 22 are closed and the disc 100 is heId by the di sc hol di ng
porti onst CYRR ofPEPeEAGEVARY- i t STheuitweumtineg pbisd ohobditde psirgnahs
recordi ng side 100A of the disc 100 are in contact with the upper surface

60a of phg r i ort, on ,60. ,.no dust will be deposited on
the 168 23 ?urﬁg %gf)lSedglfggcynaﬁgrlgco’}rljl SlEngbLl%o‘AH%Fe?ﬂe throuatpos spilar
accurrul ated on the inner lower surface 11 of the cartridge | ower shell.

operations. Accordingly, although this disc cartridge has a
5 reduced thickness, the disc cartridge can close the shutters
in any position and can hold the disc thereon just as intended.
If this disc‘cartridge had its overall thickness just
reduced without changing the shapes of the disc holding
portions .(or' using the disc holding portions of the first
10 embodiment as they are), the regions 12x, 12x°‘, 12y, 12y°, 12z
and 12z’ on the inner upper surface 12u of the cartridge.upper
shell 12, through which the disc holding portions 22a, 21b and
22b pass, should all be recessed as can be seen from FIG. 78.
In that case, the cartridge upper shell 12 would have a
15 reduced thickness over a rather wide area and such a disc
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
and 12z with a reduced thickness are relatively narrow.

20- In this embodiment, protrusions are provided for three of
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Alternatively, the disc receiving portion 60 may have any shape other than
that shown in FIG 81. For exanple, as shown 5 in FIG 82, a disc
receiving portion 76 having a tapered shape may be fornmed so ags 3,9} ORpEact
with the inner |ower surface 1lu and the inner side surface 111 of the
cartridge lower shell. In that case, while the shutters 21 and 22 are
closed and the disc 100 is held by the disc holding portions, the 10 outer

edge of re S|de 100A of the disc_ 100 contacts with the
disc reé bl V|frs?é1%pg4"t &"7]65 WERRS 150 Hdedings tthe Blnfits PREFiensige 315
according to a 15 fifteenth enbodi ment of the present invention will be

descr i bpgwaivbb. | Gy hERet OnBhiFS: By NHOUUL AL cdd hiSefiify 6 lldloe 315

of this embodi nent,” the sane me as t count er par i sC
cartridge 314 of the fourteenth enbodlnent is identified by the sane

r ef er enoemheneofil dig6 WeldhmgupomtFinE &3, thHdeshlisss oF tthed ghuttariss
different 169 23 June 2005 fromthe disc cartridge 314 in that the disc

cartridge 315 i n¢gl udes four types of recesses 85, 86, 87 and 88a through
88c he disc cartridge 314 of this embodiment is also

5 different from the disc cartridge 313 of the thirteenth
embodiment in the shape of the stopper members 53.

As shown in FIG. 72, the stopper members 53 have the

shape of a notched circular plate. Specifically, notches 54

having substantially the same shape as the stopper members 53

10 are provided along the disc window 12w of the cartridge upper

shell 12 and the stopper members 53 are engaged in a rotatable

state with the notches 54. As shown in FIG. 77, the stopper

members 53 are held in such a manner as to partially protrude

into the disc window 12w of the cartridge upper shell 12 when

15 rotated. Also, as shown in FIG. 78, by rotating the stopper

members 53, the stopper members 53 may also be held in such a

manner as to be stored inside the cartridge uppér'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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on respective regions of the inner |ower surface 11u of the cartridge

| ower shell 11 that contact with the shutters 21 and 5 22 and on the | ower
surfaces 21v and 22v of the shutters 21 and 22. These four t qﬁm@EOOS
recesses will be described one by one. Were the disc cartridge 1's
supposed to hold a 12 cm disc, these recesses nmay have a depth of about
0.1 mmto about 0.3 mm for exanple. 10 As can be seen fromFIGS. 84 and
85 illustrating a state where the shutters 21 and 22 are closed and a
state wﬁér@fl%ghesﬁett@% P$ gfdthe gprtopdageduppespebeliely, manehdve st
type of recesses 86 are forned on respective regions of the inner |ower

sur f ace pldha9f AN hell 11 that 15 coptact with the disc
hol di ng " por ti oﬁggg‘?gg‘a%bggﬁﬁé%ﬁé“‘iz oF % h%ogﬁjcﬁ’?%r SP‘EL DL hei ng
opened or closed. The disc holding portions 2l1la, 21b, 22a and 22b are

sandwi ched bamweeieht e stauctu@gs YRBEEthaBRnbo¥eHrSPRE! §tdgpeANfemed t h
al nost no gap left between them Accordingly, 20 when respective nenbers of
the disc cartridge 315 are 170 23 June 2005 assenbl ed together or if any of

t hose mPRLB&YY b shbsgpptially equal to that of the upper part of the

5 cartridge upper shell 12. Thus, the disc cartridge 314 can
have a reduced overall thickness.

The disc cartridge 314 of this embodiment is also
characterized by including a disc receiving portion 60 at the
bottom of the inner periphery of the disc storage portion.

10 The disc storage portiqn is defined by the inner lower surface
1lu and the inner side surface 111 of the cartridge lower
shell 11 as shown in FIGS. 72, 77, 78 and 81. The disc
receiving portion 60 has an upper surface 60a, which is
parallel to the inner lower surface 1lu of the cartridge lower

15 shell 11.

While the shutters 21 and 22 are closed and the disc 100
is held by the disc holding portions, the outer edge and its
surrounding portion of the signal recording side 100A of the
disc 100 are in contact with thé upper surface 60a of the disc

20 receiving portion 60. Thus, .no dust will be deposited on the
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cartridge 315 has a size that is greatly different fromthe designed one,
the disc holding portions 2l1a, 21b, 22a and 22b m ght contact with the
cartridge upper and |ower shells 12 5 and 11 strongly. In thatyLAa$e2005
excessive friction wuld 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 m ght be unable to be opened or closed so
easily or dust mght be stirred up due to the 10 friction. However, by
provi di $g-9nad mecordipge side ck@Mseaf gthe daps 408 mmvackewmwkaksd tée di sc
hol di ng portions 2l1a, 21b, 22a and 22b, thus reducing such friction. Then,

the shutterg 21 _and 22 can_al wa b ened or. ¢l osed snoqgt hly and the dust
15 to b%kgtﬁPPga EﬁwgﬁesPEf?ﬁg ¥ii%§i§ﬁec%ﬁFEﬁ34§ﬁi ?ﬂfr"fﬁggggtond type of
recesses 87 are fornmed on those regions where the respective outer edges

of the shutt@anisezhatandly? &he b96a! dc¥iiifgt HEreivh t €6 Smast 1@5%2&17@; 8

closed. As shown in FIGS. 84 and 86, the second type of recesses 8

preferably include the lines on the inner |ower surface Ilu of 171
shape other than that shown in FIG. 81. For example, as shown

5 1in FIG. 82, a disc receiving portion 76 having a tapered shape
may be formed so as to contact with the inner lower surface
1lu and the inner side surface 111 of the cartridge lower
shell. In that case, while the shutters 21 and 22 are closed
and the disc 100 is held by the disc holding portions, the

10 outer edge of the signal recording side 100A of the disc 100

contacts with the disc receiving portion 76.

EMBODIMENT 15
Hereinafter, a disc cartridge 315 according to a
15 fifteenth embodiment of the present invention will be
described with réference to FIGS. 83 through 87. In the disc
cartridge 315 of this embodiment, the same member as the
counterpart of the disé 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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23 June 2005 the cartridge |ower shell 11 that correspond to the outer
edges of the shutters 21 and 22 and are preferably present both inside and
outside the lines. The disc cartridge 315 is supposed to Store2i?ﬁh§§dﬁg 5
therein with one side thereof exposed, and the disc 100 can be pressed in
the direction indicated by the arrow Ain FIG 86. To protect the signa
recordi ng side 100A of the disc 100, the nonwoven fabrics 21s and 22s are
provi ded but the outer edges of the shutters 21 and 22 are not conpletely
cover edfr@nwithe tdismovawieiddabBilds idlstlwatd PBe. ddswordangtidgef 3dbBe di sc
100 is pressed in the arrowed direction A then the outer edges of the

shutters 2 nd 22 contact th the signal recording side 100A of the disc
100, t htR© ?é%ﬁ %PENﬁ%ﬁ%ﬂﬂ%%;rQQﬁ§%9sg 2 Becofdi AGdsB8e IhERuIh188Lovever,

if the second type of recesses 87 are provided, the shutters 21 and 22 may

pe def agiiedebpedtfle A-EBNBRE WAltnd NEnl ClofHOCSulbRBOT A Copathpal | ¥
forced into the second "type of recesses 87. en, the pressing force can
be dispersed, and the outer edges of the shutters 21 and 22 will 20 not

cont actcawtihidde lowpialsheldc drldithgtsicoathciAwdtht hhedshatters 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 have a depth of about 0.1 mm to about
0.3 mm, for example.

10 As can be seen from FIGS. 84 and 85 illustrating a state
where the shutters 21 and 22 are closed and a state where the
shutters 21 and 22 are opened, respectively, the first type
of recesses 86 are formed on respective regions of the inner
lower surface 1lu of the cartridge lower shell 11 that

15 contact with the disc holding portions 2l1la, 21b, 22a and 22b
of the shutters 21 and 22 being opened or closed.

The disc holding portions 21la, 21b, 22a and 22b are
sandwiched between the cartridge upper and lower shells 12
and 11 with almost no gap left between them. Accordingly,

20 when respective members of the disc cartridge 315 are
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172 23 June 2005 100 too strongly. The third type of recesses include: the
third type of recesses 88a that are provided on the inner |ower surface
ilu so as to surround the chucking and head openings |la and 123un®&20d%
third types of recesses 88b that are fornmed on those regions of the inner
| ower surface ilu that are not overlapped by the shutters 21 and 22 being
closed; and the third type of recess 880 that is provided on a region of

the inner lower _surface Ilu that is overlapped by the shutters 21 and 22
bei ng 1% .d1ﬁ8g?ﬁﬁ?ﬁ f?bel%fapgbé§ée§ggﬁﬁeﬁ%ﬁ?ﬁ&?a?@ pisi dégc as
arcs along the inner side surface of the disc storage portion. In this
enbodi Myint ;! WRer hgiL8CEISA/S a e 4t i LS t e.
This disc car???ﬂge Sf%&%saaﬁéggprovidé§§m?fﬁ£5% igﬁgke%ﬁ&%iggéﬁgfgﬁg
structures (e.g., a disc receiving portion) for preventing dust from

ent er i ngesigngids ®roar tthalghissy Hadidigng gepdsiidned 20ra t L) gZed €€ 028bng
side of the disc. However, it is difficult to totally elimnate that

enterin%.o% dq?osit{on_of dust . .
ight contact with the cartridge upper and lower shells 12

S5 and 11 strongly. In that case, excessive friction would be
created between the disc holding portions 2la, 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 21la, 21b,
22a and 22b, thus reducing such friction. Then, the shutters
21 and 22 can always be opened or closed smoothly and the dust

15 to be stirred up due to the friction can be reduced.

The second type of recesses 87 are formed on those
regiOns where the respective outer edges of the shutters 21
and 22 are located while the shutters 21 and 22 are closed.
As shown in FIGS. 84 and 86, the second type of recesses 87

20 preferably include the lines on the inner lower surface ilu of
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20 Thus, the third type. of recesses are provided to 173 23 June 2005
accunul ate the dust that has entered the disc cartridge 315. Specifically,
as the shutters 21 and 22 are going to be opened or closed, tyendedoss
collected in these recesses of the third type. Once collected i.n 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

r ecessethen cantridgmedowele shestl with| Tt coreeépeordwittdh the opetei on of
t he shutters or will be 10 stirred up to a much | esser degree due to the
friction, %ﬂf t@ be noted that these effects are also achievable by the
first t§ Sgeﬁf QeSPEELEFS Hd s3ROnd% I ofiTer BEELELaPdy. DB/ ngl y,

the disc cartridge 315 does not have to include all of the first, second

and thi pdthyPRSi8E dna’ 6665888 &Fe Bime$HBa, 88b and 88c but may include
just one type of recesses. 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 frictTbe tdisaycahtridget 315 is supposed to store the disc

5 therein 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 100,
the nonwoven fabrics 21s and 22s are provided but the outer
edges of the shutters 21 and 22 are not completely covered

10 with the nonwoven fabriés 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 récesses 87 are provided,
the shutters 21 and 22 may be deformed in such a manner that
the outer edges thereof are partially forced into the second
type of recesses 87. Then, the pressing force can be
dispersed, and the outer edges of the shutters 21 and 22 will

20 not contact with the signal ‘recording side 100A of the disc
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Al so, to renove the dust that has entered the gap between 20 the shutters
21 and 22 and the inner lower surface ilu of the 174 23 June 2005 cartridge
| ower shell 11 and accunmulate it in the second type of recesses %ﬁne§6ﬁs
exanpl e, even nore effectively, the respective |lower surfaces %1v and 22v
of the shutters 21 and 22 may be provided with the recesses 85 along the
outer edges.5 thereof. In that case, when the shutters 21 and 22 are

cl osed, these recesses 85 are preferably |located inside the second type of
recessed087tpp gtropgb¥er to the center of the cartridge) as shown in FIG
84. Also, as shown in FIG 86, while the shutters 21 and 22 are cl osed,

the recesses 10 the shutters 21 and,k22_are pr.efergb|y.discontinuous
fromthe segggdq{hf%% 0 %cé);fse%e%e?s%?ﬁ t FBSLHAG? Itg'\ﬁergﬁ#‘? al¥PP PHf  the
cartridge | ower shell 11. Wen the recesses 85 are provided, the outer edge
portiongegbstbe 8Bt tBAS a%eaﬁép%%déaeoﬁe%%a“%$d8¥*idﬁﬁﬁ'éhﬁféﬁé]}ky. oh
I'sC in e

Accordingly, even when a force is externally applied to the
arrowed direction A the outer edge portions of the shutters 21 and 22
will nmugh Res¥o| skekkpundntthet ohiucking and head openings 1lc and 11h;

5 the third types of recesses 88b that are formed on those
regions of the inner lower surface 1llu 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 1lu that is overlapped 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 surface of the disc storage
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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the signal recording side 100A so strongly as to scratch it. Optionally, a
nonwoven fabric, for exanple, nay be wel ded or 20 adhered to these recesses
86,. 87, 88a, 88b and 880. Then, the 175 23 June 2005 gaps of $hq, ke Obgidge
body can be filled and entering of extraneous dust can be prevented with
even nore certainty. In this enbodi nent, the various types of recesses are
provided for the disc cartridge 314 of the fourteenth 5 enbodi nent.

Al ternatively, these recesses nay al so be provided for the disc cartridge
accor di fRggudafeoftthehdusityHehat thasughtenedt dbet isrh ochrenidge EVBCDI VENT
16 10 Hereinafter, a disc cartridge 316 according to a sixteenth

enbodi f.. resent,inventjon will b escribed with reference to
oroe ! peteaieibRTIE! RR "tnk "HRALECES 41 a8 28e3ke IRTad L do renAned ne
sanme nenber as the counterpart of the disc cartridge 313 of the thirteenth

15 enbodirmedtodédj denki faad byst he13amRetef ah engR JAUNBEEL owy,dn FIG
88, the disc cartridge 316 of this enbodi nent ingludes: %ﬁf%rg? "hd

openi ng/ cl osi ng portion 22t on a
third 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
interfere with the operation of the shutters or will be

10 stirred up to a much lesser degree due to the 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 third types of

15 recesses 86, 87, 88a, 88b and 88c but may include just one
type of recesses. Even so, 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 1lu of the
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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 176 23 June 2005 second3gufe2coy f ace
| og thereof. The first opening/closing portion 22t has the same structure
as the opening/closing portion 22t of the disc cartridge of the thirteenth
enbodi nent. As shown in FIG 89, the second opening/closing portion 5 93
is formed in the shape of a gear having a hole that can be inserted into a

rot at i orP¥RHA9q ithed ¥ L t3rd @geumekate |Bweln shae| seeond §ype

surface of the cartridge |ower shell 11 has an opening |lr to expose a

portion o the Qndg-opeping/ ' par.tion 93 thr h.t.he.seco si de
surface 10q 10 of the gért??ggé%%o@%ﬂgb ‘éﬁlt %rgec8%§%85éHF&§fc|g€?ng
portion 93 is inserted into the rotation shaft 11q. Alternatively, the

rot at i oncesdpaddtiveq rawehesyarfadede R Forande22ar bl 4R UWnRertshe! 21 12ng TWO
shutters 21 and 22 are al so provided to expose or 15 cover the head and

chucki ng openings lilt and Ile of the cartridge |ower shell 11. The first
openi ng/ (ﬂﬁﬁﬂf?ﬂQEQYﬂﬁed with the recesses 85 along the outer edges

5 thereof. 1In that case, when the shutters 21 and 22 are closed,
these recesses 85 are preferably located inside the second
type of recesses 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'llu of

the cartridge lower shell 11.
When the recesses 85 are provided, the outer edge
portions of the shutters 21 and 22 are deformed more easily.
15 Accordingly, even when a force is externally applied to the
disc 100 in the arrowed direction A, the outer 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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22t forms an integral part of the shutter 22 (i.e., the first shutter
menber). On the other hand, a sector gear 21m which engages wth the

second openi ng/closing portion 93 having the 20 gear shape, i s%fgLEBgoHN
the outer side surface of the shutter 177 23 June 2005 21 (i.e., the second
shutter nenber) and is |ocated near the disc holding portion 21b. The
center of the sector gear 21m is the rotation hole 21u of the shutter 21.
A concave portion 21n is provided adjacent to the sector gear 21w. This

concavegdpPoiats othe LaltrioigBR bdgy d¥anCha SPAGRd Nalll! dh e mpcaRd
openi ng/ cl osi ng portion 93 having the gear shape engages wt the sector
gear 21m The shutters 21 and 22 may be opened or closed by using the
first opEhRFIRgAIDAUTE s@nt ben pz2ventethwitbl beehngonancertaidby First, as
shown in FIG 90, the |l ocking protrusion portion 21k and the | ocking

engagi'ng pori.ion, 22k, ich together make up the | ocking nechani sm 20k,
are di sengaglf'arb P eegg’}’dgﬂ?é‘r%' Hen VarHeus;  kYPeHeREngedegery poeti on

22t is slid along the first side surface 10p of the cartridge as indicated

by the gfodiddi 2N And &84t chPEr1BYEMeR] 4 Of oEhe BUt k8L, 22,18
5 embodiment. Alternatively, these recesses may also be
provided for the disc cartridge according to any of the eighth

through thirteenth embodiments.

EMBODIMENT 16
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. In the disc
cartridge 316 of this embodiment, the same member as the
counterpart of the disc 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.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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transmtted to the shutter 21 by way of the interlocking mechanism 200 and
these two shutters 21 and 22 expose the head and chucking openings |l h and
11c cooperatively as shown in FIG 91. 20 The shutters 21 an®PRingapos! so
be opened or closed by 178 23 June 2005 using the second openi ng/ cl osi ng

portion 93 in the following manner. First, the |ocking nechanism 20k is

unl ocked as showmn in FIG 90. Next, the second opening/closing portion 93
is rotated to the direction indicated by the arrow 93A. Then, 5 the sector

gear 2%Bcgabs sREAgedriadd 1bg geanedseconte GPEAINOLELRSAGBcDOSIAPN 93
and starts to rotate around the rotation hole 21u, thereby opening the
shutter 21. Since the novenment of the shutter 21 is transmtted to the
shutt ePo¥Eiph Yy &Rst hehe ntsamecRinychvchamsmtiec epenimeselosinghutters
10 21 and 22 expose the head and chucking openings Ilh and Ila

cooperatiyvely. en.t head and_chucking_openipgs jlh and lic are
conple?ék%ggépgggdogygﬁﬁe %ﬁﬁt?%FgrﬁéggngfZgh%sgghBQﬁenfgl?WQ9d¥H§“§r
portion of the second opening/closing portion 93 is |ocated inside the
concave porhbo%ﬁgwﬁ(ﬁntﬁ¥G§hU§§e&hélsecond 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 opehing 1lr to expose a portion of the second

opening/closing portion 93 through the second side surface 10q

10 ¢ the cartridge body 10 when the second opening/closing
portion 93 is inserted into the rotation shaff 11qg.

Alternatively, the rotation shaft 1lq 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 1l1h and 11lc of the
cartridge lower shell 11. The first opening/closing portion
22t forﬁs an integral 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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15 In closing the shutters 21 and 22, the first opening/closing portion
22t may be slid in the direction opposite to the direction 22Wor the
second opening/closing portion 93 may be rotated to the direcii RhePOpPosi te
to the direction 93A In this enbodinment, the shutter springs 31 and 20 32
are provided to apply an elastic force to the shutters 21 179 23 June 2005
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 shiRtefsd. o1, afbie2zeggadnshutieremefter ¥ aand isf leopatsfunear g ngs 31
and 32 is applied to the first or 5 second opening/closing portion 22t or

93, theyshut .21 and, .22 se ensel ves aut opati cal even_w,t.hout
per f or n%ég]éjtﬁgi&%‘b rg?FBﬁgndg!slgr'i bréﬂ(gleabcoevne?erl noé he di ggclgéﬂ P.“'&ﬁe Y of
this enbodi nent, the opening/closing portions are provided for the

shut t er gs 2gn@nebtaiOi a2 Hld) 2 &5 WHAMItRIr 123 PerIicavedipdrd ibhe di sc

Inserting direction and on a surface that is parallel to the disc
inserting direction. Accordingly, no matter whether the disc drive used is
conpat i dlre i thronided aficandr thd dde sector gear 2lm. This concave

5 portioﬁ 21n is formed to define a space in which the second
opening/closing portion 93 having 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 following manner.

10 First, as shown in FIG. 90, the locking protrusion portion 21k
and the locking engaging portion 22k, which together make up
the locking mechanism 20k, are disengaged from each other.
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 movement of the shutter 22 is
transmitted to the shutter 21 by way of the interlocking
mechanism 20c and these two shutters 21 and 22 expose the head
and chucking openings 1lh and 1lc cooperatively as shown in
FIG. 91.

20 The shutters 21 and 22 may also be opened or closed by
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I ncluding a shutter opening/closing portion on a side surface 15 that
extends perpendicularly to the disc cartridge inserting direction or only
a disc cartridge including a shutter opening/closing portion2®pu@ 2008e
surface that extends parallelly to the disc cartridge inserting direction,
the disc drive can always wite or read a signal on/fromthe disc in 20
the disc cartridge of this enbodi nent. 180 23 June 2005 Also, in the disc
cartridge 316 of this enbodinent, the . second opening/closing portion 93,
provi deHSiBP tthe STRONE PPIRENPAFLEPT T tReYX RioR|i PAciPorfhen Tikevine di sc
cartridge 316 is inserted, has a gear shape. Accordingly, a shutter 5

openi nghekASENg PREBEN! Billi 9oBR: REOKbERSISE A6k £l NG filisy JBVRlap be

any of various shapes of gears that can engage wth the second
openi ng/ cl osi ng portion 93. Thus, the disc drive may use a rel atively

sinpl e HACIFAG.SMAEO opertQr tHeSeechh® spuhiergscRdsmng Barefiohhesdiss
cartridge 316. 10 In the enbodi nent described above, the sector gear 21lmis
provided near the disc holding portion 21b. This is because the distance
bet weenTPhatsdctter thaardduesbionydndicpbedt byn the arrow 93A. Then,

5 the sector gear 21lm gets engaged with the geared second
opening/closing portion 93 and starts to rotate around 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 1lloc
cooperatively. When the head and chucking openings 11h and
1lc are completely exposed by the shutters 21 and 22 as shown
in FIG. 91, a portion of the second opening/closing portion 93
is located inside the concave portion 21m of the shutter 21,

15 In closing the shutters 21 and 22, the first
opening/closing portion 22t may be slid in the direction
opposite to the direction 22W or the second opening/closing
portion 93 may be rotated to the direction opposite to the
direction 93A. In this embodiment, the shutter springs 31 and

20 32 are provided to apply an .elastic force to the shutters 21
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and the rotation hole 21u of the shutter 21 is relatively short and
because the sector gear 21m needs to have a 15 relatively short length to
open the shutter 21 fully. However, the sector gear 21m doe3nRhehoys to
be provided at this position. Alternatively, the sector gear 21m and the
second opening/closing portion 93 may al so be provided at such positions
as showmn in FIGS. 92 and 93. In FIGS. 92 and 93, 20 the sector gear 21mis
| ocated at such a position that when 181 23 June 2005 extended, a circul ar
trace dnawz2bynt Backeat airgeaioRlaswid| clssdstiantdraitteddtar sad Mt h the
center of the disc, while the second opening/closing portion 93 is
provided at such a position as to age wth the sector gear 21m Wen
the 5 §€€8ﬁ&16§éﬁrn§P&F8§lﬁngSPﬁl6#3831§sSGF@VHd@ﬁ°§BhsG@hQ@enpoSNI|on

t he sector gear 21m should be relatively Iong to open the shutter 21

fully. b bhendast apee pﬁk\e@%e HC RO addifs 2 PR NG I il on hole

21u may a rélatrve Ion i€ say since i1 onger
di stance between the 10 fulcrun1and the application point in that case, a
| i ght ebf fidrec estt tiaedgs10gd 03 2t antih@2saconshppedd NEd CLRei ’YrR@r tgon

5 second opening/closing portion 22t or 93, the shutters 21 and
22 close themselves automatically even without performing the
operations described above.

In the disc cartridge 316 of this embodiment, the
opening/closing portions are provided for the 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 including a shutter
opening/clbsing portion on a side surface that extends
parallelly to the disc cartridge inserting direction, the disc
drive can always write or read a signal on/from the disc in

20 the disc cartridge of this embodiment.
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93 and open or close the shutters 21 and 22. EMBODI MENT 17 15 Hereinafter,
a disc cartridge 317 according to a seventeenth enbodi nent of the pr
invention will be described with reference to FIGS. 94 througﬂyﬁ%c b
di sc cartridge 317 of this enbodinent, the sanme nenber as the counge
of the disc cartridge 316 of the sixteenth 20 enbodinment is identifi
the sane reference nuneral. 182 23 June 2005 As shown in FIG 94, the
cartridge 317  of this, _ enbadi nent includes a second opening/closing portion

94 on its <Sebdhd LR dEReLALsEe CREF NG H ook hEREE cBHBCApBAN g/ EPES

portion 93 of the disc cartridge 316 of the sixteenth enbodi nent.

e heeedEOHR Fldpertitg /N18e3RG01aBREONT 005] ORI | Pord? th 2 sl

menber that can’sli

e al on enlt ng e Si surtace O

esent

Gsthe
rpart

ed by
di sc

i ng

5 As can

he

cartridge lower shell 11 and is bent approxinmately at the center thereof.
Al so, téwerSeoorphragel ng ctlosi direoriéomnifdwvhbchudhs aipeotausiredgdda at

one 10 end t hereof.

providgglgn the shutter 21 near the disc hol ding

10

15

20

is inserted, has a gear shape. Accordingly, a shutter
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 opening/closing portion 93. Thus, the disc
drive may use a relatively simple mechanism to open or close
the shutters 21 and 22 of the disc cartridge 316.

In the embodiment described above, the sector gear 21lm is
provided near the disc holding portion zib. This is bécause
the distance between the sector gear 21lm at such a position
and the rotation hole 21u of the shutter 21 is relatively
short and because the sector gear 2lm needs to have a
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 21lm and the second
opening/closing portion 93 may also be provided at such

positions as shown in FIGS. 92 and 93. In FIGS. 92 and 93,

the sector gear 21m is located at such a position that when

181

This protrusion 94a engages with a groove 211 that is



portion 21b thereof. FIGS. 96 and 97 illustrate two states of the disc
cartridge 317 in which the shutters 21 and 22 thereof are 15 closed and
opened, respectively. As already described for the thirteenth zginsioopgent h
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 nay al so be opened or closed by 20 using the
second opening/closing portion 94 in the follow ng 183 23 June 2005 manner.
First, ¢heendeding RRERRAREmMtZORe dragiPodedthes Seehpr pRAF| @lmogrilNext

the second openi ng/ cl osi ng portlon 94 is slidin the di rection indicat ed

by he guboedBfe adauld: Aol Vi WA 0 Ad UAS | SaaRl i6d (o the

second openi hg oSI ng por |on in suc G Shae o moved
protrusion 94a of the second openlng/cIOS|ng portion 94 in the dlrectlon
i ndi cat edcbydt heparimy Q4B inthuporthenshest eis21lpisvided ated anamd at he
rotation hole 21u and opened. Since the novenent of the shutter 21 is

transmtted to the shutter 22 by 10 way of the interlocking mechani sm 20c,
t hese tR®Sihien eps Xp engage with the sector gear 21m. When the

5 second opening/closing portion 93 is provided at such a
position, the sector gear 2lm should be relatively long to
open the shutter 21 fully, but the distance between the sector
gear 2lm and the rotation hole 21u may also be relatively long.
That is to say, since there is a longer distance between the

10 fulcrum and the application point in that case, a lighter
force is needed to rotate the second opening/closing pbrtion

93 and open or close the shutters 21 and 22.

EMBODIMENT 17

15 Hereinafter, a disc cartridge 317 according to a
seventeenth embodiment of the present invention will be
described with reference to FIGS. 94 through 97. In the disc
cartridge 317 of this embodiment, the same member as the
counterpart of the disc cartridge 316 of the sixteenth

20 embodiment is identified by the same reference numeral.
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and 22 expose the head and chucking openings |l h and 11c cooperatively. As
I n the sixteenth enbodi nent, the shutters 21 and 22 can al so be cl osed by

sliding the second opening/closing portion 94 in the directionzpﬁqggaobg to
the 15 direction 94B, and the shutter springs 31 and 32 al so apply an
elastic force to the shutters 21 and 22 in the same direction. Just |ike
the disc cartridge of the sixteenth enbodi nent, no matter whether the disc
drive used is conpatible with only a disc cartridge including a shutter
openi ng/ cl oasngshpewr | AR 2PIEN ®4si densurdiace Ehatreagends peppengifyl arly
to the disc 184 23 June 2005 5 10 15 cartridge inserting direction or only
a disc cartridge _including a shutter opening/closing portion on a side

sur f acB@PPAiPeRkt LRgiudes af | 8pF9nd copdRing Aeleminty iRfyet 105624 ioy its
direction, the disc drive can always wite or read a signal on/fromthe

SLZCggge%ﬁgdg%?ggf?g%kgggeﬁﬁh Emé%é%3m§¥'¥ﬁ§-séﬂé%& éﬁééﬁﬁgyhfééfﬂéfi 96
portion 93 of the disc cartridge 316 of the sixteenth embodiment .
5 As can be seen from FIG. 95, the second opening/closing
portion 94 is a link member that can slide along the opéning
11lr on the side surface of the cartridge lower shell 11 and is
bent approximately at'the centér thereof. Also, the second
opening/closing portion 94 includes a protrusion 94; at one
_10 end thereof. This protrusion 94a engages with a groove 21i
that is provided on the shutter 21 near the disc hoiding
portion 21b thereof.
FIGS. 96 and 97 illustrate two states of the disc
cartridge 317 in which the shutters 21 and 22 thereof are
15 closed and opened, respectively. As already described for the
thirteenth and sixteenth embodiments, the shutters 21 and 22
can be opened or closéd by sliding the first.opening/closing
portion 22t in the direction indicated by the arrow 22w.

The shutters 21 and 22 may also be opened or closed by

20 wusing the second opening/closing portion 94 in the following
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whi ch the second opening/closing portion 94 is slid to open the shutters
21 and 22 is antiparallel to the disc cartridge inserting direction IA
Accordingly, if a protrusion that engages with the second openiygé sh@si ng
portion 94 is provided for a disc drive, that protrusion engages with the
second opening/closing portion 94 and opens the shutters 21 and 22 of the
disc cartridge while the disc cartridge of this enbodinent is going to be
inserted into the disc drive. Thus, a sinplified shutter opening/closing
mechankafmmery beipsoyitiesl 166k iddanetifm i Ok EMBUAAIMINEAL &sHeRiwpaf ter, a
disc cartridge 318 according to an 20 eighteenth enbodi nent of the present
invention will be 185 23 June 2005 described with reference to FIGS. 98

t hr oughn1&LG | (P& -he Ngrse dhet MafpaRieroiingy slagingli pention he4sdse nmenber
as the counterpart of the disc cartridge 316 of the sixteenth enbodi nent

i's |den£Lf| p% tgl S rg%gng enqﬁ% qperg} 2 wn in FIG 98, the
di sc car%rl 187 6F ? quﬁﬁf%¥'3 ondAﬁpénFﬁﬁPéI05|ng
portion 96 on its
of this operation, a force 1is applied to the second
5 opening/closing portion 94 in such a direction as to move the
protrusion 94a of the second opening/closing portion 94 in the
direction indicated by the arrow 94B. Thus, the shutter 21 is
rotated around the rotation hole 21u and opened. Since the
movement of the shutter 21 is transmitted to the shutter 22 by
10 way of the interlocking mechanism 20c, these two shutters 21
and 22 expose the head and chucking openings 11lh 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 shutter springs 31 and 32 also apply an
elastic force to the shutters 21 and 22 in the same direction.
Just like the disc cartridge of the sixteenth embodiment,
no matter whether the disc drive used is compatible with only

a disc cartridge including a shutter opening/closing portion

20 on a side surface that extends perpendicularly to the disc
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second side surface 10q instead of the second opening/closing portion 93
of the disc cartridge 316 of the sixteenth enbodinent. 10 As can be seen
fromFIG 99, the second opening/closing portion 96 is a bel ty3ngpbesog hat
is connected to the disc holding portion 2la of the shutter 21. This belt
menber has a protrusion 96a at one end thereof. And the protrusion 96a can
slide along the opening ilr on the side surface of the 15 cartridge | ower
shell 11. Alternatively, the second opening/closing portion 96 may form an
i nt egr ahrpaidgef tihsersbngt eqiZdctkbS. o00cang 1@1 idilddst radratiyest at es
of the disc cartridge 318 in which the shutters 21 and 22 thereof are 20
cl osed_and opened, respectively. As already described for the 186 23 June
2005 siREeBAiRIafd SHEFERT cORERIBHYEUPHENG SPOrh&oBhaRt &r Sifle mwdf2@e can be
opened or closed by sliding the first opening/closing portion 22t in the

di rect] i ndi b w 22w. . The shutters 21 and 22 nmay .al so be
openedtg‘rgtcl %{égg‘t@g éa%?%%{{’ﬂe 1gotzacotnthe op(ilnsicng/ccé}ro '@%oﬁﬁsﬁgt%‘gi n the
fol |l owi ng

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

the shutters 21 and 22 is antiparallel to the disc cartridge
inserting direction 1A. Accordingly, if a protrusion that
0 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
the disc cartridge while the disc cartridge of this embodiment
is going to be inserted into the disc drive. Thus, a

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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manner. First, the | ocking nmechani sm 20k is unlocked as shown in FIG 100.
Next, the protrusion 96a of the second opening/closing portion 96 is slid
in the direction indicated by the arrow 96B. As a result of t¥8 Rine 2005
operation, a force is 10 applied to the 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 novenent

of the shutter 21 is transmitted to the shutter 22 by mai of the
i nt er | o8RISFF1Rech a1 i Fe€erenese tanof 1&S sh@ft e?%r%lgfhnélo 2 expBse®e head

and chucki ng openi ngs 11h and 110 cooperatlvely To cl ose the shutters 21

and 22, e QpROsLe RS A Qe RRCKINIRS. AL dohke il o Garg i doe

of the S|xteen odirment escrl OVE, no na D sc
drive used is 20 conpatible with onIy a disc- cartrldge including a

shutt er cbBAtédzpauie 3@05tapenaNgEC] 8st-Eidgs tiNe Ol A SHEE Siltassh tat
extends perpendicularly to the disc cartridge inserting direction or only
a disc cartridge including a shutter opening/closing portion on a side
sur f aceemhepimgpénds pdeatiéipgd by the gppe reference numeral.

5 As shown in FIG. 98, the disc cartridge 318 of this
embodiment includes a second opening/closing portion 96 on its
second side surface 10q instead of the second opening/closing
portion 93 of the disc cartridge 316 of the sixteenth
embodiment.

10 As can be seen from FIG. 99, the second opening/closing
portion 96 is a belt member that is connected to the disc
holding portion 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 1llr on the side surface of the

15 cartridge lower shell 11. Alternatively, the second
opening/closing portion 96 may form an integral part of the
shutter 21.

FIGS. 100 and 101 illustrate two states of the disc
cartridge 318 in which the shutters 21 and 22 thereof are

20 closed and opened, respectively. As already described for the
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5 cartridge inserting direction, the disc drive can always wite or

signal on/fromthe disc cartridge of this enbodinent. If the second
openi ng/ cl osing portion 96 forns an integral
nunber of menbers that

read a

part of the shutteyngdoobhe
make up the disc cartridge can be reduced. As a

result, the 10 manufacturing cost of the disc cartridge can be reduced or
manuf acturing process thereof can be sinplified. In the sixteenth
t hrough ei ght eenth enbodi nents descri bed above, the second openi ng/cl osing

tion_j i ded on the left-h j.de with t to the di
Car 11 G RREN | 07 18 VAN BEFBn SRHSTPBR LT no oCarFERoBP e AEkoHE

t he

openi ng/ cl osi ng portion is not

limted to the | eft-hand side descri bed

above. 2% ePRafPeerRf amhecketohdbyperiifi/ng oshag fpesti orpemindéclesovg ded
on the right-hand side |O with respect. to the disc inserting direction
as showrithidl @2188in Ashanbthert Pon alnéicatedebyt heeseeond @apeni ng/ cl osi ng
portion may al so be 188 23 June 2005 provided on the back surface | ot of

the disc cartridge as shown in FIG 88. In that case, the belt-shaped
second openirhg/ ¢hositBgsP1t i 982 Ohathiad <& HY espihe £MBLAITRALA Sy

5

10

15

20

using the second opening/closing portion 96 in the following
manner. First, the locking mechanism 20k is unlocked as shown
in FIG. 100. Next, the protrusion 96a of the second
opening/closing portion 96 is slid in the direction indicated
by the arrow 96B. As a result of this operation, a force is
applied to the 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
shutters 21 and 22 expose the head and chucking openings 11h
‘and 1lc cooperatively. To close the shutters 21 and 22, the
opposite operation is performed.

Just like the disc cartridge of the sixteenth embodiment
described above, no matter whether the disc drive used is

compatible with only a disc' cartridge including a shutter
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preferably used because the disc cartridge can have the second 5
openi ng/ cl osing portion on its. back surface wthout changing its details
so nmuch. EMBODI MENT 19 Hereinafter, a disc cartridge 319 accondijage oo 10
ni net eent h enbodi ment of the present invention will be described with
reference to FIGS. 102 and 103. In the disc cartridge 319 of this

enbodi nent, the sane nenber as the counterpart of the disc cartridge 313
of the thirteenth enbodinent is identified by the same reference nuneral.
15 Theogkatngaclosigg 38rofon hi snenbodisiri isurfday actiertd zeasktwndgy ovi di ng
rotation stopper nmenbers 97 for the disc holding portions 21b, 22a and 22b
and concave _portions 89 for the shutters 21 and 22, respectively. The
concavBepBrRfsrdlaolyr Eoudbe tdbisf t Fasbhidgoeinasgridpdovdrectdopatat ¢ to
the shutters 21 and 22. 189 23 June 2005 More specifically, the disc

oL BB A OB gy B0C SR AL O5, PR R ey " "

portion on a side surface that extends parallelly to the disc

S cartridge inserting direction, the disc drive can always write

or read a signal on/from the disc cartridge of this embodiment.

If the - second opening/closing portion 96 forms an

integral part of the shutter 21, the number of members that

make up the disc cartridge can be reduced. As a resplt, the

10 manufacturing cost of the disc cartridge can.be reduced or the
manufacturing process thereof can be simplified.

In the sixteenth through eighteenth embodiments described

above, the second opening/closing portion is provided on the

left-hand side with respect to the disc cartridge inserting
15 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 also be
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rotation stopper nenber 97 partially protrudes fromthe 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 2hauiz®0s
hol di ng portions 2l1a, 21b, 22a and 22b. The rotation stopper nenbers 97
are preferably nade of a material that has sonme elasticity and a | arge 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 hergvAgedporn i the Mack 2ihrfa2e amwk 23b dheul dide plaedrdaden 44 t he
rotation stopper nenber 97 to stop the rotation effectively. 15 However, to

prevent .t he uni néﬁnéi onal rotation of the disc 100 with nore certainty,
the t hPBE"Fot 5B tofifler netfbetdad7 GRee. pridreer RBLY -phappdedsesomhown in

FIG 102. In this structure, while the disc 100 is held by the disc
hol di it By 2 b, ' 20 97
T ke B e L

that are in tight contact wth the disc 1
the operator to rotate the disc 100 so easily. Accordingly, even if the

oper at prefereblyousetiabechhee dibe dD8c 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 to FIGS. 102 and 103. In the'disc
cartridge 319 of this embodiment, the same member as the
counterpart of the disc cartridge 313 of the thirteenth
embodiment is identified by the same reference numeral .

15 The disc cartridge 319 of this embodiment is
characterized by providing rotation stopper members 97 for
the disc holding portions 21b, 22a and 22b and concave
portions 89 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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intentionally while pressing the disc 100 against the shutters 21 and 22,
the disc 100 will not rotate. Thus, even if 5 relatively stiff dust has
adhered to the nonwoven fabric provided for the shutters 21 anguie20gshe
disc will not get scratched by the operator’'s operation such as that
described above. In addition, by providing the rotation stopper nenbers
97, 10 it is also possible to prevent the disc 100 from novi ng
inconstantly inside the disc holding portions. As shown in FIG 102, the
shutters 21Mame 29péqificklline thencdsc pabllidang Ghrosineh. 2ape wsed to
ultrasonic weld a nonwoven fabric to those portions of the shutters 21 and

22 15 that ,uill. contact with | gnal di ide of the disc 10. |
Fro 1630 PRE (BRARTE JitiirlBo 48 POieqoo 1 WO oy HOUHRE R REoBUL er

peri phery of those portions of the shutters 21 and 22 that will contact

with theophePalner®e?sdidiy SidCembdd§edONCRLE I O ar | sq.f ornmed
i nsi de tﬁgbconcgbe 20 port?%nse%Q tﬁ%t'sur%bdﬁgﬁ%téﬂguge?'pgpﬁphg?V?
However, the 191 23 June 2005 regi ons where the concave portions 89 are

provi dedtateéonostopper member 97 partially protrudes from the slope

5 21b°, (22a’ or 22b') of the disc holding portion 21b, (22a or

22b) and contacts with the outer edge of the disc 100 while

the disc 100 is held by the disc holding portions 2la, 21b,

22a and 22b. The rotation stopper members 97 are preferably

made of a material that has some elasticity and a large

10 coefficient of friction. For example, rotation stopper members
97 made of rubber are preferably used.

It should be noted that at least one of the disc holding
portions 2la, 21b, 22a and 22b should be provided with the
rotation’stopper member 97 to stop the rotation effectively.

15 However, to prevent the unintentional rotation of the disc 100
with more certainty, the three rotation stopper members 97 are
preferably provided as shown in FIG. 102.

In this structure, while the disc 100 is held by the

disc holding portions 21la, 21b, 22a and 22b, the rotation

20 stopper members 97 that are in tight contact with the disc 100
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limted to those illustrated in FIG 102 as long as the nonwoven fabric
can be adhered to the shutters 21 and 22 just as intended. At these
concave portions 89, the nonwoven 5 fabric is ultrasonic wel dex3 quge DbES
shutters 21 and 22. The nonwoven fabric m ght be partially cured or the
resin material of the shutters 21 and 22 mght partially protrude fromthe
nonwoven fabric during the ultrasonic wel ding process. Even so, when these
concave portions 89 are provided, those cured 10 or protruding portions are
r ecei vedobpothaldemwcdike eperatsr 8o zZndage rde «bigaclolh sh eRsidivsc.

Thus, the disc does not get scratched. Wien a nonwoven fabric is provided,

these cp ncav& gﬁrtl ons 89 r.e %;soigrefqg%huy f or d Qn gp hut rsin
any fAPRETF1HP yth?%%gh bi YT SN ht'® escrl ed cabove In the
first through ni net eent h enbodi nent s descrlbed above, a nonwoven fabric is

ul trasogh€enel sed1 oy WwehEs gsicdgsiddersdhdias stodpvaist ithd ktnditegshas

sone anti-scratching structure (e.qg., if the signal recording side of the
disc is covered with a stiff hard coating), then the nonwoven fabric 20
does noRlhand t 82be tdie adhed tHYY ewdllbunot haothtiet er s Ty . 192vex8 Jdne 2005

S5 relatively stiff dust has adhered to the nonwoven fabric
provided for the shutters 21 and 22, the disc will not get
scratched by the operator’'s operation such as that described
above.

In addition, by prqviding the rotation stopper me@bers.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 inclgde the
concave portions 89, which. are used to ultrasonic weld a
nonwoven fabric to those portions of the shutters 21 and 22

15 that will contact with the signal recording side of the disc
10. In FIG. 102, the concave portions 89 are formed so as to
surround the outer periphery of those portions of the shutters
21 and 22 that will contact with the signal recording side.
The concave portions 89 are also formed inside the concave

20 portions 89 that surround the outer periphery. However, the
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contact with the disc directly. Also, not the entire surface of the
shutters has to be in plane contact with the signal recording side of the
di sc, but the shutters nay have such a structure that at |eas23 ;aune®pbson
of the shutters contacts 5 with the signal recording side of the disc. That
Is to say, not the entire surface but just a portion of the surface of

the shutters may be in plane contact wwth the disc. In that case, sone
anti-scratching structure (e.g., a nonwoven fabric) may be provided for
only t hBEIBBRE| sheFs nEhe ncpreavec ARddns1 8% AFet Herekded | Arehd ot r st

t hrough ni neteenth enbodi mrents descri bed above, the disc 100 to be stored

in the %k@ﬁ«a—&gf t{d dgRo0aS | 10sPRELSA 9T F?&?rdi' ggdey Hgweyer ,a
si ngl e-si de isc likKethrsTis used for iflustratTve purposes only.” This
is 15 because the disc cartridge of the present invention has such a

struct uneneévén €aPPE€ oar bedadnbréhetdl sheaBHubeeayse1a asian@e-wisted di sc
Is best suited to a structure of that type. Thus, even a disc having two
signal recording sides nay be appropriately stored in the disc cartridge
of the pPFesEMien®d.nventt orth@s® nEpngave oRutionso 89di sthelr inpawoyemrite or
read 193

S5 fabric is ultrasonic welded to the shutters 21 and 22. The
nonwoven fabric might be partially cured or the resin material
of the shutters 21 and 22 might partially protrude from the
nonwoven fabric during the ultrasonic welding process. Even
so, when these concave.portions 89 are provided, those cured

10 or protruding portions are received by the concave portions 89
and do not contact with the disc. Thus, the disc does not get
scratched. When a nonwoven fabric is provided, these concave
portions 89 are also preferably formed on the shutters in any
of the first through eighteenth embodiments described above.

15 In the first through nineteenth embodiments described
above, a nonwoven fabric is ultrasonic welded or adhered to
the shutters. However, if the disc has some anti-scratching
structure (e.g., if the signal recording side of the disc is
covered with a stiff hard coating), then the nonwoven fabric

20 does not have to be attached thereto, but the shutters may
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23 June 2005 a signal thereon/therefrom It should be noted, however, that
where a doubl e-sided disc is stored and housed in the disc cartridge of
the present invention, dust may be deposited on the exposed anengé2bhe two
signal recording sides. 5 Accordingly, in that case, sone nechanismfor
preventing the unwanted dust deposition should preferably be provided.
Also, in the first through nineteenth enbodi nents described above, the
size of the disc 100 is not particularly specified. However, the present

i nvent i GAMYEGtLYitRptBReies fdresetdvdi s@18grt Modgdheorerdddsmiptiiiassy a

disc having a size of 12 cmor any of various other sizes. Furthernore, in
the fir tshrou i e h 1 gen escld , e disc

cartri dgtg iﬂsHel I%%ﬁ%féedﬁgé ﬁ%ﬁ% Egnajggtngr cg{r{n%%gzl 3‘?£¥1l§|atth?s % gahlt |y
greater than the size of 15 the disc. However, the size relationship

bet weenrebherdiag sadd blfe thesalicst t rvwlgethes sihattérs tmdyt hat/be slchust r at ed
one. For exanple, even when the disc cartridge has an outer dinension that
is large enough to store a 12 cmdisc therein, the disc storage portion
and t heSEFYEtRBEdithgthork i deassf a heobiem s@fcakhe i ahuthayshamntdsdis si zes
and structures defined in

S5 with the signal recording side of the disc. That is to say,
not the entire surface but just a portion of the surface of
the shutters maylbe in plane contact with the disc. In that
case, some anti?scratching structure (e.g., a nonwoven fabric)
may be provided for only that portion 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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194 23 June 2005 such a manner as to store an 8 cmdisc. Such a disc
cartridge nmay be used as an adapter for getting wite and read operations
performed on an 8 cmdisc by a disc drive for witing or readyfg,a Sognal
on/froma 12 cmdisc. 5 The various features as described for the first

t hrough nineteenth enbodi nents nay be conbi ned appropriately. For

exanpl e, the rotation stopper nenbers as described for the nineteenth
enbodi ment may be provided for the disc cartridge of the sixteenth

enbodi méhtSignado thegeopdtheresrpm: udé sbouddcbel retedushoveeeri nthat
described for the fifteenth enbodi nent nmay be provided for the disc

cartrid t he .sj ent emhodi nent . _As can _he seen, the first_through
ni net ee%’?‘ﬁa een%oglglrlré%gsﬂ §%b lgganr%eatPﬁeﬁur?@?joJéo‘ﬁ%rlﬁ/af?ean@l"ﬁ%t al |
of those possible conbinati ons of enbodi nents have been 15 descri bed

her ei n. ddawa\idige idf ithdlWiSsPESihventosnt haast mkly! R ddpddied tod O
carry out those various possible conbinations of enbodi nents by reference
to the description of the present application. Thus, it is intended that
all of thoseexResefs PBSsi e cdhBi natiwonssbgnahbodiewomdingal |sides.

5 Accordingly, in that case, some mechanism for preventing the
unwanted dust deposition should preferably be provided.

Also, in the first through nineteenth embodiments
described above, the size of the disc 100 is not particularly
specified. However, the present invention may be implemented

10 as a disc cartridge for accommodating a disc having g size of
12 cm or any of various other sizes.

Furthermore, in the first through nineteenth embodiments
described above, the disc cartridge is illustrated as having
an outer dimension that is slightly greater than the size of

15 the disc. However, the size relationship between the disc
and the disc cartridge is not limited to the illustrated one.
For example, even when the disc cartridge has an outer
dimension that is large enough to store a 12 cm disc therein,
the disc storage portion and the disc holding portions of the

20 disc cartridge may have their sizes and structures defined in
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20 within the scope of the present invention. 195 23 June 2005 | NDUSTRI AL
APPLI CABI LI TY The disc cartridge of the present invention can be used
particularly effectively to store a disc having only one rec@3duag266se.
The cartridge body thereof has such a 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 thickness. Also, the shutters thereof are
formed in _such a shape as to cover just one side of the disc cartridge.
Accor distgly a mangiutaserty &hrrtan o8 sFRpfliscedSuchsar dE5ar 628RE1LE9R be
forned at a Iomer cost. In addition, the disc holding portions or disk
hol di ng _ne rs reqgf. hold a__di 8¢ t gr.eon reSS|n the ai nst
the shu epggbr % cartrldg%d%B y THAS, gﬁexag Eeno?nnnv%9a§

i nconstantly |nS|de the cartridge body and no dust mnll be deposited on
the 15 opeddlidReopéi-fermédlieonl dde sdi sh- dwd ey mar eaisd neeite sbabel

si de of the disc is displayed inside the disc window, the disc cartridge
can al so have a good design. Thus, the present invention provides a thinner

and writing or reading a signal on/from a 12 cm 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 for the
nineteenth embodiment may.be provided for the disc cartridge
of the sixteenth embodiment. Also, the recesses foF use to
10 collect dust therein as described for the fifteenth eﬁbodiment
may be provided for the disc cartridge of the sixteenth
embodiment. As can be seen, the first through nineteenth
embodiments may be combined in numerous other ways and not all
of those possible combinations of embodiments have been
15 described herein. However, it is quite possible for those
skilled in the art to carry out those various possible
combinations of embodiments by reference to the description of
the present application. Thus, it is intended that all of
those various possible combinations of embodiments fall

20 within the scope of the present invention.
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hi ghly dustproof disc cartridge of a good design that is 20 applicable for
use in various types of disc drives. 196 23 June 2005 CLAIMS 1. A disc
cartridge conprising a cartridge body, a shutter, and a disc hgieR9os
portion for holding or releasing the disc onto/fromthe 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 INRESTRAN| APRELGABILATYi sc is rotatable in the disc storage
portion and that the first side 10 of the disc is exposed through the disc

w ndow;, the ckj. openi, S r.ned_on the bottom.of the disc storage
portion so ?s?l Edlzg% %q%erd“:agg c%%(he% §?§?ﬂ§l F?Yegﬁaophgaﬁe%&’ YHehing is
al so formed on the bottomof the disc storage portion so as to allow a
head, WpaghicRads-1gndépredtivesya td sitehadl Ar e M iseCopH1§ dsnof the
disc, to access the second side of the disc, the shutter is supported to,

and novable with respect to,
recording side. The cartridge body thereof has such a

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 thickness. Also, the shutters thereof are
formed in such a shape as to cover just one side of the disc
cartridge. Accordingly, the shutters can have a simplified

10 structure and can be formed at a lower cost. In addition, the
disc holding portions or disk holding members thereof hold a
disc thereon by pressing the disc against the shutters or the
cartridge body. Thus, the disc will not move inconstantly
inside the cartridge body and no dust will be deposited on the

15 signal recording side of the disc. Furthermore, since the
label side of the disc is displayed inside the disc window,
the disc cartridge can also have a good design.

Thus, the present invention provides a thinner and
highly dustproof disc cartridge of a good design that is

20 applicable for use in various types of disc drives.
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the cartridge body so as to expose or cover at |east the head

openi ng, and

20 the disc holding portion holds the disc by pressing at 197 23 June 2005
| east the outer periphery and its surrounding portion of the 239Rn80gs de

of the disc toward the bottom of the disc storage portion. 5 2. The disc

cartridge of claim1, wherein the disc cartridge conprises a plurality of
di sc holding portions, including the disc holding portion, each of the

disc holding portions being disposed so that a portion thereof
on the outer periphery of the di scLaAXM8. The disc cartridge of

is |located
claim 2,

wherein at |east two of the disc holding portions have the sanme shape. 4.

The disc cartridge,.of claim2,, wherein the disc 15 holding portions are
interl ockeS{togfgt e G ocﬁé:;Pfr Can COBBE PN Bf FRF U HPDr kfqéz{yefasiang t he

disc. 5. The disc cartridge of claim1, wherein the disc

shutter, and a disc holding portion for holding or releasing

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 1is

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
opening, and

20

head

the disc holding portion holds the disc by pressing at
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hol ding portion is an ellipsoidal ring nmade of an elastic 20 material, the
ring being deformable so as to have an inside dianeter that is greater
than the dianeter of the disc. 198 23 June 2005 6. The disc caf fuicd@@sof
claim1l1, wherein the disc holding portion has a slope that contacts with
the disc, and 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
si de swdsacetios edgerobetriphdirsc ardertebysugroppd gy t pertdiss blierneen,
pressing the disc toward the bottom of the disc storage portion and

car MR bot % ohpr T 08s 4 af PYBF pbaFt PRERY. ABI 60 RAE eRyaIa0% th

positionlng plns t he positioning pins being prOV|ded for a disc drive to
defi nepatigrsert position when the disc 15 cartridge is |oaded into the
disk drive. 8. The disc cartridge of claiml1l, wherein the disc cartridge
body conprises a concave portion that engages with a

5 2. The disc cartridge of claim 1, wherein the disc
cartridge comprises a plurality of disc holding 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 claim 1, wherein the disc
holding portion 1is 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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convex portion provided for a disk drive and that is used to 20 prevent
the disc cartridge frombeing inserted erroneously. 199 23 June 2005 9. The
disc cartridge of claim1, wherein the disc cartridge body conpuhsso#
concave portion that engages with a convex portion provided for a disk
drive when the disc 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
di sc holding portion releases the disc that the disc holding portion has
held 10 thereon. 11. The disc cartridge of claim?7, wherein as the

i tioni i the disk_ dri ith th i tion | f
Phe di oo car (19 dgbnet i e bl iR BT (7B ollgasBeer 9t KBSBe s hat i he

di sc holding portion has held thereon. 12. The disc cartridge of claimS§,
wher eilmdindepconiex hper ki elddeatthiat proviaetds f eith hehdi sl sdy, i wad o
prevent the disc cartridge frombeing inserted erroneously engages with
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 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 engageé 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 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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20 the concave portion provided for the disc cartridge, the disc holding
portion rel eases the disc that the disc holding 200 23 June 202§‘E§rtion
has held thereon. 13. The disc cartridge of claim9, wherein a {une 2085y ex
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
di sc holding portion has held thereon. 14. The disc cartridge of claim?7,

wherei n t hegdi 1Q,.cartr.i . rises ai r, of _disc.holding portions
each holdina'tﬁgh%igg‘ ng%%%ét moogoi% PMedon efﬁénbagbecﬁéa%ﬁsc
hol di ng portions engaging with one of the pair of positioning pins

provi dedrtoidgeeboiykcompyibses heredlycaperporimion thet opeyageomwidfh kol di ng
or releasing the disc at 15 the two points of the disc holding portion

subst apg,i y j aqﬁgugl 1% .The dj capt.ki.doe cl al \ erein
t he shgé?g%& c%ﬁ%gygis a pof%?%n§¥ﬁét%eng§§gs a%gkgthgﬂ%?sc (g}égﬁﬁygortion

20 so that the disc having been held is rel eased as the shutter
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

15 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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is going to be closed or opened. 201 23 June 2005 16. The disc cartridge of
claim1, wherein the disc holding portion conprises a deforngghf eagggic
portion that has been nolded so as to forman integral part e
cartridge body, the disc being either held or released by deforning the
elastic portion. 17. The disc cartridge of claim1, further conprising a

| ocki ng mechani smfor fixing and supporting the operation of 10 disc.

hol di n rtion_onto.the cartridge body while the disc holding portion is
holdingogﬁéoaiEﬁst%%}éoﬁbeﬁ%QnThe di sc cartridge of claim4, wherein one of

the disc holding portions conprises a |ocking nmechanismfor 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

di sc cartridge cl.ai ~wherein the disc, 20 holding pgrtion conprises
a stopper pgrgt'i g'fﬁ‘ef Sﬁsglr él”\?é:r?trilnget ﬁ)eft ?lsaclr? r%’m"@?%’b%’f'hgg owh- fFOM The
storage portion of the disc 202

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 claim 7, wherein the disc

10 cartridge comprises a pair of .disc holding portions 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.
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23 June 2005 cartridge when the disc holding portion releases the disc.
20. The disc cartridge of claiml1 , wherein the head opening reaches a
side surface of the cartridge body. 5 21. The disc cartridge A3 bngi2R03
wherein the disc cartridge conprises a protective |layer for preventing the
disc fromgetting scratched on the bottom of the disc storage portion
that contacts with the second side of the disc. 10 22. The disc cartridge
of claim2l1 , wherein the protective layer is selected fromthe group
consisting of an anti-scratching nonwoven fabric, a dustproof nonwoven
fabric, an anti-scratching coating |ayer and a dustproof coating 15

| ayer. 23. Thke ditse dastricdgefdgd abm 1, cfatmhar, comerésh nghe digsh or a
dust wi ping nenber on one side of the shutter that noves across the head

openi nﬂo‘f@?ﬂgt hpeo hluotr;[ eg:or'ngrggened OcﬁefOZLQm loeseglaggi)’cz%o‘]r n1%n20191?at

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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24. The disc cartridge of claim?21 , wherein the dirt of the disc is
renmoved by rotating the disc while the disc is in contact wt he 005
protective |ayer that is provided on the bottomof the disc sto &
portion. 5 25. The disc cartridge of claim1l, further conprising a disc
hol di ng/i nterl ocki ng member, which is stored inside the disc storage
portion to synchroni ze opening or closing of the shutter with the hol ding

or rel e op, by the di 10 hol di ng portion. 26. The disc
cartri §§§£g?dgg &'ﬁgli thae P EFR § IZ Jsrh%tf?%’l:tl?ré%s%]beﬁseﬁﬁ ithS WisF-a fan shape
and is held so as to rotate and slide around the chucking openi ng, and

wher ei n opening or 15 closing of the shutter is synchronized with the
hol di ng or releasing operation by the disc holding portion. 20 204 5 27.

The disc cabpri dgg $}§éab§E%E whergd n gglghsf 10 hal din /|nt rég&klng
a

menber is substanti y in an~shape. e df sc car%rl ge 0 aim1l,

wherein the disc
opening reaches a side surface of the cartridge body.

21. 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 §f 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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storage portion includes: a first inner surface to be the bottom of the
di sc storage portion; and a second inner surface 15 that is sugg#ant

in a cylindrical shape and that surrounds the outer periphery

when the disc is stored in the disc storage portion. 29. The disc
cartridge of claim1, wherein the shutter 20 is provided outside of the
disc cartridge. 205 23 June 2005 30. The disc cartridge of claim 26,

wh h h d f the d i on.
31 The di <2 cant SR DTN SrEih The siFret o B jobet BF covers

t he chucki ng openi ng. 32. The dISC cartrldge of claim1, wherein the nunber
of thetbhutiiercs iiss remeovelld I3B8.rokatiisy ddre rdidge wifild dile Idisd5isvhenei n t he
disc holding portion is provided at a portion of the shutter and fixes the

di sc oebﬁﬁsee SHHt € ng" epfsﬂceet&awéi nggg%h%%ggg gfgp 35 ded¥ B & Vem?“t

of the utter, en th utter cov opening and 't

bottom of the disc storage portion.

25. The disc cartridge of claim 1, further comprising a
disc holding/interlocking member, which is stored inside the
disc storage portion to synchronize opening or closing of the
shutter with the holding or releasing operation by the 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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head opening. 20 206 23 June 2005 34. The disc cartridge of claim 33,
wherein the disc 5 cartridge conprises nmultiple disc holding fpg %9@65
whi ch i nclude the disc holding portion and which are di sposed on

shutter so as to hold the outer periphery and its surrounding portlon 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 portion.
36. The disc cartridge of clains 33, wherein the disc 15 holding portion
has a downwardly tapered slope, grips the disc thereon by bringing the
slope into contact wwth a side surface or an edge of the disc, and hol ds
the disc with respect to the cartridge body. 20 37. The disc cartridge of
claim 33, further conprising a | ocking nmechanismfor fixing and supporting
the shutter 207 23 June 2005

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 in 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 «c¢laim 1, wherein the shutter

20 is provided outside of the disc cartridge.
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onto the cartridge body while the shutter covers the chucking opening and
t he head opening. 38. The disc cartridge of claim 33, mhereir1igq%n€b§ﬁs 5
storage portion includes: a first inner surface to be the bottomo e

di sc 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 igper el G IR {dqd | ¥£ neLghRd 2%0 amdidid GHO S Wi th

t he operation of the shutter. 39. The disc cartridge of claim33, wherein
the cartridge body includes a shutter storage portion that stores 15 a
port i ohS PTPREARH AR erhd HRAEE M 1 1tdhe KB ShRTER I REEd Ohe  chucki ng
opening and the head opening. 40. The disc cartridge of claim1, further
conprising nultiple stopper portions that protrude toward the di sc w ndow
20 to prevent the disc fromdropping down through the disc w ndow. 208 23

June 2005 41, The dlisg CALLLLARE 0L o1 AMAD1 YASLSLIL L0 S OBRY cer

S exposes or covers the chucking opening.

32. The disc cartridge of claim 1, wherein the number of

the shutters is one.

10
33. A disc cartridge of claim 1,:

15 wherein the disc holding portion 1is 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
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portions nove in a thickness direction of the disc cartridge as the
shutter is going to be opened or closed. 5 42. The disc cartrgggf o% &%aim
1, wherein the disc cartridge conprises a plurality of shutt ung g di ng
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 claim42, wherein one of the shutters is provided with a

| ocki ng mechani smthat fixes the shutters onto the cartridge body while
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 disc cartridge of claim42, wherein the shutters

34. The disc cartridge of claim 33, wherein the disc

S 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 surrounding

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 portion.

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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5 rotate on nultiple rotation shafts that are provided on the disc
cartridge body. 46. The disc cartridge of claim45, wherein trﬁ?i gbbg
shafts are provided in respective portions of the disc 10 car ody

ot her than the disc storage portion.

wherein the head opening reaches a side surface of the cartridge bo
wherein the rotation shafts are provi ded near another side 15 surface

t her c0bnthatnbscOPPOsALe! Bokle AN dinitidacs, df e dleo £l

of claim42, wherein t e shutters 1nc

i nterl ock I'ng portlons

or close the shutters while being interlocked with each other. 20 4
di sc caperivgeand Eheihsad orfieimdn the 210 23 June 2005 interl ocking
portions are cam shaped or gear-shaped portions that are provided for the
respective shutters. 50. The disc cartridge of claim48, wherein the
interlocking portions are belts or links. 51. The disc cartridge of

41,

5

10

15

20

further_conpri si
38. np

The dgsc cartridge of claim 33, wherein the disc
storage portion includes: a first inner surface to be the
bottom of the disc storage portion; and a second inner surface
that 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
inner surface is partially notched so as not to interfere with

the operation of the shutter.

39, The disc cartridge of claim 33, wherein the
cartridge body includes a shutter storage portion that stores
a portion of the shutter therein while the shutter exposes the

chucking opening and the head opening.

40. The disc cartridge of claim 1, further comprising
multiple stopper portions that protrude toward the disc window
to prevent the disc from dropping down through the disc

window.

208

47. The disc cartridge of cIa|n146

dy, and

tridge
t open
9. The

5
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an elastic nmenber that applies a force in such a manner as to keep the
shutters opened or closed. 10 52. The disc cartridge of cLain1?% Q%ﬁ{ in
the elastic nenber is provided in a portion of the disc cartr ,8@‘ 8§

ot her than the disc storage portion. 15 53. The disc cartridge of claimb51,
wherein the elastic mnenber has been nolded so- as to forman integral part
of the shutter. 54. The disc cartridge of claim40, wherein the stopper

20 nenbers are renovabl e and 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 stogger menbers are provided so as to be renovable fromthe
cartridge BddyIhs sgscTiaizidaarefi adeinf 48 aivhesmintdiei stepreni sc
cartridge includes a protective |layer for preventing the disc fromgetting
scrat chegt 98nd Revti eA &f dhEcitudd editbétion of the disc 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 is 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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contacts with the second side of the disc. 10 57. The disc cartridge of
claimb56, wherein the protective |ayer is selected fromthe ggﬁug ;”
consisting of an anti-scratching nonwoven fabric, a dustproo 2n
fabric, an anti-scratching coating |layer and a dustproof coating 15

| ayer. 58. The disc cartridge of claimb56, wherein the dirt of the disc is
renoved by rotating the disc while the disc is in plane contact wth the
shutter. 20 59. The disc cartridge of claimb56, wherein the dirt of the
disc is renoved by the opening or closing operation that 212 23 June 2005
is performed 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
mechani smincludes: a |locking hole that is forned through the disc
cartridge body; and a | ocking protrusion portion that is provided for the
shutter so as to engage with the | ocking hole

45. The disc cartridge of claim 42, wherein the shutters
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 portions 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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10 when the shutter is |ocated at such a position as to cover the chucking
openi ng and the head opening. 61. The disc cartridge of clainugqhn@§?6§ﬂn
the locking protrusion portion is provided for the shutter by way of an 15
el astic nenber and wherein the elastic nmenber applies a force to the

| ocki ng protrusion-portion toward the |ocking hole and nmakes the | ocking
protrusion portion engage with the locking hole. 20 62. The disc cartridge

of cl ai 7 [ cki hani i ncl udes: | ocking hole that is
fornedigkégﬁ%%pﬁﬁg §f§@§§h§uEgﬂgdggﬁa§§%§car?%i§§§ﬁ53%§$mgf|%cﬁ?h%ns
protrusion portion that is provided so as to engage with the | ocking hole
when thbatsaupetprovidédcioedthe mapect jposishuwhitersto cover the chucking
openi ng and the head opening; a |locking | ever provided for the 5 disc
cartridge body; a first convex portion or first concave portion that is
formed on the |l ocking |ever; and a second concave portion or second convex
portion that is forned on the shutter so as to engage with the first

convex portP8n ofhei r siiscormanter e i onf at ClRdMcovidni ng/hegstin onthe

5 interlocking portions are belts or links.

51. The disc cartridge of claim 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 claim 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 moldéd so as to form

integral parts of the cartridge body.
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10 63. The disc cartridge of claim®62, wherein the |locking |lever is
provided for the disc cartridge body by way of an el astic nme@3dunad00s
wherein the el astic nenber applies a force to the |ocking protrusion
portion toward the | ocking hole to 15 nmake the | ocking protrusion portion
engage with the locking hole, 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 nmake the first convex portion
or first concave portion engage with the second 20 concave portion or
second conv portiagn. 214 23 .June 200% 64. The disc cartridge of claim®61,
wherein t he%Oc&F‘ﬁg lﬁFoFPﬁgir&ﬁlgﬁoP%i Eaadﬁh 4%e ”&l%&qlirb neHb et CIRRRE been
nol ded so as to formintegral parts of the shutter. 5 65. The disc
cartriggmbetschaenmp@dyvidkdr sbnashé&o bekiregnovahler frdh ttiee etast & tdgenber
have been nolded so as to form integral parts of the disc cartridge body.
66. Th§°§%§c cartridge of claiml1l , wherein the shutter 10 is supported
to, an vable with respect to, the cartridge

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 dustproof 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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body between the second side of the disc and the bottom of the disc
storage portion, and wherein the shutter includes a convex poz3 ngie 2003t 1S
provided for the shutter so as to protrude into a center hole aof the disc
while the shutter is 15 keeping plane contact with the disc and covering

t he chucki ng opening and the head opening, and wherein as the shutter is
going to be opened, the convex portion lifts the disc in a thickness

di rectj gnp@f-rhhRefady i dae Whht€eEORbAIIMEM 6P EtBGer! QMRS é%ﬁéﬁiﬁ?Of the
di sc, thereby getting the disc and the O shutter out of plane contact

fromeach other. 215 23 June 2005 67. The disc cartridge of one of clains
33, whePeRing nengitthe gt iR Mhprises 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
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 lift the disc in a
t hi ckness direction of the cartridge while contacting with the

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 elastic member and wherein the elastic member applies a force
to the locking protrusion portion toward the locking hole and
makes the locking protrusion portion engage with the locking

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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10 Il ower surface of the disc, thereby getting the disc- and the shutters
out of plane contact fromeach other. 68. The disc cartridge 033 flRi5H56.
wherein the convex portion has a shape that is selected fromthe group
consi sting 15 of a spherical shape, a conical shape, a ring shape and a

shape made up of mnultiple spheres.

69. The disc cartridge of claim4l,
wherein the stopper nenbers formintegral parts of the shutter. 20 70. The

5 SHULET g o R B, MUTRLRe SHOPRRE G102 dune e e

are forne

egra he shutte y

el astic nenbers. 71. The disc cartridge of claim®69, wherein each of
st oppepravihteds smclhedetoa ergagsx pathi obher loddmsavboper t woen are wherei n

an inner sidewall or an inner upper wall of the cartridge body includes a
gui de gRAERYE POTibof Ol & iéles C&é‘é’f&‘if&i)réé%té@&ef Shidikihd he
convex portion or the concave portion of the stopper nenber, an erein

the 10 stopper nenbers nove in the thickness direction of the disc

5

10

15

20

opening and the head opening; a locking lever provided for the
disc cartridge body; a first convex portion or first concave
portion that is formed on the locking lever; 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.

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
make the locking 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

concave portion or second convex portion.
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cartridge as the shutter is going to be opened or closed. 72. The disc
cartridge of claim4l, wherein the stopper nmenmbers formintegrah jaak $Gosf
the cartridge body. 15 73. The disc cartridge of claim72, wherein the
stopper nenbers are formed integrally with the cartridge body by way of

el astic menbers. 20 74. The disc cartridge of claim72, wherein each of the
st opper nenbers is an elastic nenber that is obtained by 217 23 June 2005

separating &4pormheordi¥c tbgreaidge dge badynvia a vﬂ'lé.feir?!ithghf%ggj(flgg
cartridge of one of clainms 72, erein each of the stopper nenbers

I ncl ud first ortion or a 5 first sloped portion while the
;Eﬁtge%EP%EPéégg ﬁggggéﬂganglGBQde&GFFPGn“@WbﬁrSé@mmjhﬁﬂnmwpkﬁﬂdlsm, t he

first convex portion and the second sloped portion or the first sloped
porti opsatd themsisbegrabnyextpost ithie GMftadd.ng with each other. 10 76.
The disc cartridge of claim?75, wherein when the

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 lifts 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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shutter exposes the chucking opening and the head opening, the first
convex portion and the second sl oped portion or the first sl Qpgdn2005 On
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, is provided near the
first sloped 20 portion or the second sloped portion. 218 23 June 2005 78.

The disc cargr.i dge ofigd atdar®Pidybesei Bnbherstapnels ILTbgRs-doh depde disc
onto the cartridge body by pressing the disc in the thickness direction
t her eof,.and bri ngi the disc into plane contact with the shutter while
the shftt& %‘?J’%I%S‘P FREPEHICRI Ay BhEr g unatt rEMdeF opehh@lud g The
disc cartridge of claim42, wherein an opening/closing |ever for use to

open orthel oskutter shunider sheasiina daski BF NeERdanimBtedls usachadésx and
support the 10 shutters to the cartridge body when the shutters are*

oot oot WS BB ELPT 2F, LRGFYRBE: CIAELIR. 0080 % 234 thg e
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 lift 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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shutters. 15 80. A disc cartridge of claim1l1l, wherein the shutter is
supported, and movable with respect to the cartridge body, behvuggfo6dse
second side of the disc and the bottom of the disc storage portion so as
to expose or cover the chucking and head openings, and defines a 20 hole
in aregion corresponding to a center hole of the disc while the shutter
is closed. 219 23 June 2005 81. The disc cartridge of claim80, wherein the

hol e S e a di hat. . i.S rqxi mately, eq to that of
t he cgﬁfgfr)gﬁ%l re)aq{)etf ?ﬁgﬁggscﬂll%ﬁ%e%?:gc @ggt :‘ylﬁ ge e%!‘ Qﬁaf‘%‘l’%oﬁ%er ein
the disc cartridge conprises a pair of shutters including the shutter. 83.
The di §tetibieimepebers @nishatioumambierseach 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 claim1, further conprising a rimwhich
expands from an inner side surface of the 15 disc storage portion toward

t he di sc and which
the center 91. Tge 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 is an elastic member that is obtained by
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contacts with an outer edge portion of the disc while the shutter IS
closed. 85. The disc cartridge of claim84, wherein the shuttel uﬁp &ﬁ{lnes
a hole in an area corresponding to a center hole of the disc mh et
shutter is closed. 220 23 June 2005 86. The disc cartridge of claim 84,
wherein the rimcontacts wth the second side of the disc. 5 87. The disc
cartridge of claim84, wherein the cartridge body has a gap between the

(1 adebBELLONE o | B of Wi 308 Al tNa SR AOtARC PR TLON SO that &

portion I's stored 1n

openi ngs are exposed by the shutter. 10 88 The dISC cartrldge of claim 85,
further conprising a convex portion around the hole of the shutter, the
convex portion contacting with the second side of the disc while the

chucki ng angShe@ﬂe08§gbngﬁrﬁEEdﬁﬁvg%egd@ b e flRutAer iy 8% M, disc

cartridge of claim 87, wherein

of the stopper members includes a first convex portion or a
5 firsﬁ 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.

218



i ncl udes a convex portion that closes a gap between the second
disc and the shutter while the shutter is closed. 20 90. The
of claim 89, wherein the convex portion is |located closer to t

side of the

'3%118%{)65 I dge

e cen

the disc storage 221 23 June 2005 portion than the rimis while the
chucki ng and head openi ngs are exposed by the shutter. 91. The disc
cartridge of claim89, wherein the convex 5 portionis a protectivg Iayﬁr
t hat preve t disc from, _getting_scratche The di.sc cartridge o
cIainP84, mkgreﬁﬁ #awﬁeﬁﬁ?RéééQ%ygf F aﬁFb§£He& e tHSn I PRRYvent t he
disc fromgetting 10 scratched. 93. The disc cartridge of claim?91,

wher ei memhersphofidcthee diayeonits sdleeciaad fidya theelyg ou prysigy itge of an

anti-scratchi ng nonwoven fabric, a dust proof nonmoven fabric,
anti-s chi.n 0 er,.an ust pr.oof co n Ia er
cartrié%gao?hc%g% %@gQQWﬁe¥eFl§ %§§88nv erﬁ@ﬁtﬁ &% it
the shutter.

15 an
94,. The disc
edtHiC part of

into plane contact with the shutter while the shutter covers

S the chucking opening and the head opening.

79. The disc cartridge of «claim 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 1is 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 defines a

20 hole in a region corresponding to a center hole of the disc

while the shutter is closed.
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20 95. A disc cartridge of claim1, 222 23 June 2005 wherein the disc
cartridge conprises a pair of shutters including the shutter, 23 hhePRigs of
shutters are supported, and novable with respect to the cartridge body,

bet ween the second side of the disc and the bottom of the disc storage 5
portion so as to expose or cover the chucking and head openings, wherein

t he head opening reaches a side surface of the cartridge body, and wherein

an operatingqportH Ly L Us ens ape_el o shutters. is
provi ded for the shutters aﬁ%£#¥£¥o€%t§ ag#n??de%keggﬁgagyﬁbgﬁ1ﬁbfn§6. A
disc cartridge of claim1l, wherein the disc cartridge conprises a pair of
15 shuthér shpképtdhag eneismatesrthahelshappresimatte upgmraled;o it novabl e

with respect-to the cartridge body, between the second side of the disc
and t hefbehbomeatekhRoUESEfSERE 8@Esc POrtion so as to expose or cover the

chucki ng and head
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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openi ngs, and 20 wherein the shutters have first and second pairs of
contact surfaces, each pair of contact surfaces contacting 22233dned2005 2005
wi th each other, the first and second pairs being not aligned with each
other. 97. The disc cartridge of claim96, 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 conprises a pair of shutters including

t he shutter and a nunber of disc holding portions including the holding
portion, pair. of shutters are upported, and novable with respect to
the cartri dgé ﬂrt:ﬁbd%%c@rfg SiaaMof84 he Wiiegeiandth®ie & t om of

the disc 15 storage portlon SO0 as to expose or cover the chucking and head

openi ngshb&cts Sei Rl Eh&dsPedid Widaalsxr phevigded .for the shutters, press the
di sc against the shutters, and hold the disc thereon while the chucking

and head openings are covered wth the shutters,

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 is 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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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 respegtyuh@200% Of
the shutters. 99. A disc cartridge of claim1, wherein the disc. cartridge
conprises a pair of shutters 5 including the shutter, a nunber of disc
hol di ng portions including the holding portion, and a nunber of stopper
menbers, the pair of shutters are supported, and novable with respect to

the c i : t n .t £ [ .1 he [ nd_the battom of
t he d?é%fts?%[?aggg%o;c B ?o\r%qglo 1asq¥}?)llc€88é§pg§%8f(§%}l O\E}relé1 ?] %ggc%&?%lﬁl “and head
openi ngs; the nunmber of disc holding portions are provided for the

shut t epEe aeRPert kY e cthdera downwardly tapered sl ope that presses the
di sc against the shutters and holds the disc thereon while the chucking
and head openings are covered with 15 the shutters; and each of the
stopper nenbers has a disc contact surface that prevents the disc from

droppi ng dowmn fromthe disc storage portion and is provided for the
cartridge b%Hy Tfhe disc cartridge of claim 89, wherein the convex

5 portion is a protective layer 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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protrude over the disc, 20 wherein a portion of the slope of each said disc
holding portion is located over the contact surface of each 93iyf,22§)%£3
June 2005 stopper nenber. 100. The disc cartridge of claim95, wherein the
pair of shutters is |ocked together while closed. 5 101. The disc cartridge
of claim95, further conprising a shutter contact portion that regul ates
the positions of the shutters being closed. 10 102. A disc cartridge of

claiml1, wh in.the, disc cartridage, conprises a pair _of hutt ers i ncl udi ng
t he shutterﬁéﬁhgénngﬁﬁe#iﬁc(ﬁ%ﬁ?é%QQﬁ:%%mEEﬁ??%ng Pﬁ&Fu&%ﬂ& uﬁéeﬁﬁsc
hol di ng portion, the pair of shutters are supported, and novable with 15

r especintbudimg chher isthge teody , tHeet peen tife stecdrekssi aee of suppordiesl and t he
bottom of the disc storage portion so as to expose or cover the chucking

and heagliORevaBIE: Ath A PCLo Okl S AL LY BOAY/ OBEALEPLAY ded for
second side of the disc and the bottom of the disc storage
S 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 pair 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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shutters, press the disc against the shutters, and hold the 20 di sc

t hereon mhrle t he chucki ng and head openings are covered wt

shutters, 226 23 June 2005 wherein each said disc hol ding portlon |%@Pades
a first portionwith a first height and a second portion with a second

hei ght that is lower than the first height, and wherein an upper surface of
t he cartridge body has a 5 recessed portion to receive the top ﬁf tEe
first ion ach i d hol tion that, noves as t he utters
are F8C§‘e°5 8ﬁéd$°%‘|9 chd'? d 21 @e%éjpéﬁg Hﬁ’(ﬂg B FLiHSther than
another ortron of the upper surface of the artrrdge body under which the
secondwpmhteanhobthbe disc 10 hol ding portion noves. 103. The disc
cartridge of claim 102, wherein as the shutters are going to be closed,
the first portion contacts wth the disc earlier than the second portion.
15 104. A disc cartridge of claim1, wherein the disc cartridge conprises a

pair of shutters
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 shutter§ 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 holding portions is

movable toward the center of the disc storage portion with
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i ncluding the shutter, a nunber of disc holding portions 20 including the
di sc holding portion, and a stopper nenber, the pair of shuttergua£00s
supported, and novable with 227 23 June 2005 respect to the cartridge body,
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 are provided for the 5 shutters, press the
di sc alnst t e shutter ang | d the disc thereon while the chucklng
and he 858%% YsOAF e oé%?eﬁ UWrEhSt he shutters; and the stopper nember is
secured to the cartridge body so as to be anabIe bet ween a state of
protruding into the disc .10 wi ndow and a state of not.protruding into the
di sc window. 105. The disc cartridge of claim 104, wherein the stopper

menber is nggabAegg%j%g?g#%f%égaéfi ]fé’fr{éailel to the upper surface of the

cartridge body sc cartrrdge’ of claim 105, wherein the

st opper nenber is rotatable on the upper surface of the
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

15 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 cartridge body to
protrude over the disc,

20 wherein a portion of the slope of each said disc holding

portion is -located over the contact surface of each said
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cartridge body. 20 107. A disc cartridge of claim1l, wherein the disc
cartridge conprises a pair of shutters 228 23 June 2005 i ncl ugsignd 3105
shutter, a nunber of disc holding portions including the disc holding
portion, and a disc receiving portion, the pair of shutters are supported,
and novable with 5 respect to the cartridge body, between the second side
of the disc and the bottomof the disc storage portion so as to expose or
cover C and head openi ngs; the nunber of disc holding portions
are pr%pgaéggfééﬁg shutters, press the disc against the shutters, and
hold the .10 disc thereon mhile t he chucki ng and head openi ngs are covered
with the shutters; and the disc receiving portion is provided al ong the

i nner circunference of an inner | ower surface of the disc storage portion

so as to Coﬂb ct Wehh:} ?Ewh &’&? Be" t1om, f éé‘eoivgg%ﬁﬁ”‘%h%i &gl the

disc that is elng e shutters are

of shutters is locked together while closed.

S
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 against the shutters, and hold the

20 disc thepeon while the chucking and head openings are covered

with the shutters,
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108. The disc cartridge of claim 107, wherein at |east a part of the disc
receiving portion is parallel to the inner 20 | ower surface 033 R 200§C
storage portion and contacts with the other side of the disc. 229 23 June
2005 109. The disc cartridge of claim 107, wherein the disc receiving
portion is a taper that is provided between an inner side surface and the
i nner | ower surface of the disc storage 5 portion, and wherein while the

shutters ar d di ' et f_t i,.SC is in
contact w tﬁhtgtgﬁgi Sg@ﬂr éggfivi%&dpzt??@n& 1%8%—1%% Aiafggg&égr r irkﬁd‘%,tof claim
1, wherein the disc cartridge conprises a pair of shutters including the
shut t epoBhEicn Wikber birsti sreimitdiand poradcams] partiiwdi ng ttthe diesonidol di ng
portion, the pair of shutters are supported, and novable with 15 respect

to thephfght i g9 bodVLoRE! VBRI R %ﬁ&%%dh%ﬁgﬁthahﬂe disc and the bottom

of -the disc storage portion so as to expos€é or cover the chucking and

head openi ngs; and )
wWwherein an upper surface of the cartridge body has a

S 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

227



t he nunber of disc holding portions are provided for the shutters, press
the disc against the shutters, and hold the 20 disc thereon whije
chucki ng and head openings are covered wth the shutters, 230 23 June 2005
wherein an inner |ower surface of the disc storage portion includes first
regi ons, through which respective bottons of the disc holding portions
pass while the shutters are going to be opened or closed, the first

(0 OTSoBEbER o3 LB °ERE05 448, o SEEFAEER 998 Fhchrdl Byt BEIG S,

a. nunber of disc holding portions including the disc holding portion,
t hepai disf <ingt t the ot touppoft adie adiisopvdlvimags thortespeso t @st Hw
cartridge body, between the second side of the disc and the bottom of the

disc SLRrage SLILLAl ShAThkilly FRPIVLHY FR¥AhgEhe chucking and head

openi ngs; and the nunber o i sc hol di ng portions-afe provided for the

shutters, press the disc against the shutters, and hold the
the number of disc holding portions are provided for the

S5 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 c¢laim 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 «claim 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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di sc thereon while the chucking and head openings are covered wth the
shutters, 20 wherein an inner |lower surface of the disc storagg uR@i&hP”

i ncl udes second regions that are located in the 231 23 June 2 g vicinity
of the outer periphery of the shutters while the shutters are closed, the
second regions being recessed. 112. A disc cartridge of claim1l, 5 wherein
the disc cartridge conprises a pair of shutters including the shutter and

a nunber of .disc holdin portions includi the disc_holding portion, the
pai r o%ngﬁHF%BQS,t ?e5§%$58Ffed? dHHQW%Qaﬁﬂg ditr heldine tRP{ﬁkP%%rtridge
body, between the second side of the 10 disc and the bottom of- the disc
st or agénpaotiiag sthas disc @oiddegor peerebnt heagdiucki agsandréeadv Openi ngs;
and the nunber of disc holding portions are provided for the shutters,
press hggtgéﬁc agai nst the shutters, and hold the disc thereon while the

chucki hg and head openings are covered 15 with the shutters, wherein an

i nner rower surface of the disc storage
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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portion includes third regions that are |ocated around the chucking and
head openi ngs and/or near an inner side surface of the disc 31304889005
portion, the third regions being recessed. 20 113. A disc cartridge of
claim1l1, further conprising: 232 23 June 2005 first and second operating
portions, which are used to open and close the shutter. 114. The disc
cartridge of claim 113, wherein the 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 claim1130%hethed ndibe tharsridgperdt iakpiporiDdn whexepmottrhesi dhsthat i s
connected to the shutter, and wherein the shutter is able to be opened or

cl osed éé)geiﬁn ! @@E@@okh’f:sf LT 8hpOPeLALE NYsPRELY P8ed! BBGwEeROLh | PInOF the
first side surftacCe.
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

receiving 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
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 against the shutters, and hold the
20 disc thereon while the chucking and head openings are covered

with the shutters,
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117. The disc cartridge of claim 116, wherein the second operating portion
is a rotational nenber that is engaged with 20 the shutter, angydmosgi n
the shutter is able to be opened or closed by 233 23 June 2005 rotating the
second operating portion. 118. The disc cartridge of claim 116, wherein the
second operating portion is a sliding link nenber that is engaged 5 with
the shutter, and wherein the shutter is able to be opened or closed by

l'i di th d at t I th d sid rf
110 The di ROEarEr | Woe DI bilAERs, SHRAAGEN Pho_ CBRontSEpet dti T4F porti on

is a belt nmenber that is connected to the shutter, and wherein the shutter
i s abl porbibe opeokddes cidsed byegidmsli ngthheugecontti cdperadsprtpiord i on
al ong the second side 15 surface. 120. The disc cartridge of claim 113,

Conprlﬁbggoﬁspgkrgﬁ Sﬁggéeﬁéﬁdiﬂ§ Hgfggoﬁgepgggth%lle 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 and 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 lower surface of .the disc storage

portion includes second regions that are located in the
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20 121. The disc cartridge of claim120, wherein the first and second
operating portions are connected to, or engaged 234 23 June 299){nsdgps t he
pair of shutters, respectively. 122. A disc cartridge of claiml, 5
wherein the disc cartridge conprises a pair of shutters including the
shutter, a nunber of disc holding portions including the disc holding
portion, and a rotation stopper nenber, the pair of shutters are

support ed nd vaple with 10 respect tq the cartrid e bod n the
seggnd Js?jo{éato‘f e TBF sOULSE tReT RN &F tﬁléedl%‘éltstte Fagt %13‘? t&‘r? so as

to expose or cover the chucking and head openings; the nunber of disc
hol di nshybtérorsrarclqread, dde fsecdnite resfivnisebsingr eesekbeddi sc agai nst the
shutters, and hold the 15 disc thereon while the chucking and head
openings are covered wth the shutters; and a rotation stopper nenber,
which is provided for at |east one of the disc holding portions to prevent
the disc from rotating while the shutters are closed.

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 Iower 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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20 123. The disc cartridge of claim 122, wherein the 235 23 June 2005
rotation stopper nmenber is made of a material having a |arge 2%gﬁﬁéﬁ@d§ﬂﬂ
of friction and is provided for the at | east one 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 nenber
is made of rubber. 125. A disc cartridge of claim1, 10 wherein the disc

cartridge c ri ses air of shutters incl.uding the shutter, a nunber of
Grsc hordi ngL256: 1S SeRRRG doRE AR TS, ROty Wor 8 oRT&ndiSad | Bast one

stopper nenber, the pair of shutters are supported, and novable with 15
respecbpea thd caobei e bbdytebet 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 openi ngs; the nunber of disc holding portions are provided for the

114. The disc cartridge of claim 113, wherein the 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
operating portion is a protrusion that is connected t; 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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shutters, press the disc against the shutters, and hold the 20 disc
thereon while the chucking and head openings are covered W t{ ykR 2005
shutters; and 236 23 June 2005 the at |east one stopper menber 1s provided
for the cartridge body so as to protrude at |east partially into the disc
wi ndow, 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

openi ngetabingehermecand Rauatidge PO tdORi-m 125, 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 bei ng not
aligned with each other. 15 127. The disc cartridge of claim 126, wherein

the contac urfaceg,of eachh.qf the first second .pai.r.s are.__s] oped,
and over| apL W1 HEBSCRL8PnERE FAGC L RFCRABE dibec B o0y e HHCEE
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
shuttér, 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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20 128. The disc cartridge of claim 127, wherein in the first pair of
contact surfaces, the contact surface of one of 237 23 June 269%,tholsWo
shutters is |located over the contact surface of the other shutter, ile
in the second pair of contact surfaces, the contact surface of the one
shutter is |ocated under the contact 5 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
di sc cuiERi dgee drakr 4 St teffor PRI iVSILY - defined by the shutters has
a dianeter that is approximately 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

di sc holdin ortiqQn has a downwar dl { apered slope. 20 132. The disc
cartridge o?zgraﬁ i%ﬁ,cﬁﬁEF%?%ea?gI%%%%m f'

5 wherein the disc cartridge comprises a pair of shutters
including the shutter, a number of disc holding portions
including the disc holding portion, and a rotation stopper
member,

the pair of shutters are supported, and movable with

10 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

15 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.

20

123. The disc cartridge of <claim 122, wherein the
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one of the disc holding portions is provided so as to be 238 23 June 2005
novabl e toward the center of the disc. 133. The disc cartri dges afne®085m
131, wherein each said disc holding portion includes a first portion with
a first 5 height and a second portion with a second height that is | ower
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
sai d dj oldin ortion that .noves, as the shutter re.1l0 goi to be
openedké acf%%eag°5ﬁsrr@€8§§édﬁ%n%%%ﬁn %i%gma ﬁfﬁﬁir H&Hga(ﬁiégqiortion
of the upper surface of the cartridge body under which the second portion
of eachosffiicignscofolfdiingipor tanoh ivesovidxd fite thec atarlteadsdgeorsd cl ai m
133, wherein as the 15 shutters are going to be closed, the first portion
contachs ehe! Ryilde Kl Re RATBEE: SBNsbNG S ARPNGROLLL Ofts tA3TneT s 4l SC
cartridge of claim131, ereln the stopper nenber has a contact surface

that contacts with the 20 disc 100, and
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 lea;t one
stopper member,
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;
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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wherein a portion of the slope of at

| east one of the 239 23 June 2005 disc

hol ding portions is |ocated over the contact surface of the siprpehogenber.

136. The disc cartridge of claim 135, wherein the

5 shutters rotate on a

pair of rotation shafts that are provided for the disc cartridge body.

137.

The disc cartridge of claim 136, wherein the shutters have

I nterl ocki ng portions that interlock with each 10 other to open or

t he.

shutters. 8., The _disc cartridge of claim 137, furt co ri sing
el astic mendd F% t

l%%ﬁ?lé?“% FEPE8E o T?@P%ﬁuﬂt rQrPSlQE

cl osed. 240

10

15

20

cartridge body so as to protrude at least partially into the
disc window,

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.

126. The disc cartridge of claim 125, wherein the
shutters have first and second pairs of contact surfaces,
each pair of contact surfaces contacting with each other, the

first and second pairs being not aligned with each other.

127. The disc cartridge of claim 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.

128. The disc cartridge of claim 127, wherein in the

first pair of contact surfaces, the contact surface of one of

237
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the two shutters is located over the contact surface of the
other shutter, while

in the second pair of contact surfaces, the contact
surface of the one shutter is 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.

130. The disc cartridge of claim 129, wherein the hole
defined by the shutters has a diameter that is approximately

equal to that of the center hole of the disc.

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.

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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movable toward the center of the disc.

133. The disc cartridge of claim 131, wherein each said
disc holding portion includes a first portion with a first
height and a second portion with a second height that is lower
than the first height, and

wherein an upper surface of the cartridge body has a
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 each said
disc holding portion moves.

134. The disc cartridge of claim 133, wherein as the
shutters are going to be closed, the first portion contacts

with the disc earlier than the second portion.

135. The disc cartridge of claim 131, wherein the
stopper member has a contact surface that contacts with the
disc 100, and

wherein a portion of the slope of at least one of the
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disc holding portions is located over the contact surface of

the stopper member.

136. The disc cartridge of claim 135, wherein the
shutters rotate on a pair of rotation shafts that are provided

for the disc cartridge body.

137. The disc cartridge of claim 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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