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DESCRIPTION

DISK.CARTRIDGE APPARATUS AND DISK CARTRIDGE

TECHNICAL ‘FIELD .

The- present invention ) relates -to a disk cartridge
apparatus .and a disk .caftridge in which, for example, an
.information signal is recorded on a e_ignal recording layer or

an information signal recorded on. the signal recording layer

'is reproduced by'applying optical beams to the signal recording

1ayer of an opti.c_:a'l' disk. Part'i'cularly, the present invention

~relates to a so-called compatible type disk cartfidge apparatus _

in which different klnds of disk cartridges storlng disks of
dlfferent disk dlameters in the- respectlve cartrldge housings

that-are different in size and thickness are selectively loaded'

onto a drive device and in which a shutter opening and cloeing-

member can be s:.mpllfled by maklng shutter opening pOSltlonS
1dentlcal to shutter closing positions of the different k:Lnds
of disk cartridges. Moreover,_the_present invention relates to -
a disk cartridge in which an inserting side of the disk cartridge
can be rec_ognized from a. shape of the cartridge housing b*y
forming the insert.ing side of the disk cartridge into a cutout

surface shape so as to avoid mis—-insertion into a drive device,

and also can be inserted into the drive device in a normal posture

by the cutout surface shape:serving as a guide.

-

BACKGROUND ART | J

As a medium for recording a variety of information such



as.audio information cor videc information has hitherto been
proposed an optical disk in which information recorded on this
recording medium is reproduced or information is recocrded dn
the recording medium using an optical beam. This kind of op’tical
disk is widespread as a so—called disk cartridge having -the disk
- stored within a cartridge houSing. | |
| .On the other hand, a demand for smaller drive device to
which a disk cartridge is applied is increaSing- in view of an
installing space .wh'en it is incorporated into information
processors such as computers. |

In order to miniaturize the _drive_ device, disk cartridtjes
alsc need tobeminiaturized. In addition, there is also a demand
for a higher'storage capacity of a disk cartridge. Tc this end,
the applicant of the present appl.icaticn has previously
"prcposed disk cartridges.of different kinds in which disks of
| different disk diameters are stored within .the respective
cart-ridge housings that are different in size and thickness in
Japanese patent application- No. 11—176029 entitled a disk
cartridge. Further, the applicant of the present application
has_ pr'ev_iously proposed a so-called compatible. type- disk
cartridge apparatus in which disk cartridges of different kinds
- storing disks of di.fferent disk dianeters within the respective '
cartridge housings', that are different in size and thickness are
selectively loaded onto a single drive device in Japanese patent
'application-No, 11-323227 and so on. |
However, in the compatible system in which the apove disk

cartridges of different kinds having different sizes are



selectively loaded ontc a single drive device, if the drive

device is such one as drives to rotate disks of the disk

cartridges of different sizes by a single spindle motor, the
disk caitridge must be inserted into the drive device until the

rotation center of the disk coincides with the spindle motor

and be properly 'positio_ned.

Therefore, in the disk cartridges which are different in

size, if opening positions at which shut_’ﬁe’rs are opened differ

froem closing pos'iti:ons at which shutters are closed by a shuttex

opening and closing member, the drive device must be provided
with a 'shutte‘r opening and closing member adapted for disk

cartridges thatare different in size. For example, in the disk

cartridge such as-a floppy disk, an MD (mini disc), an MO
(magneto-optical disk) setc. there isno idea of to assuming that .

in which shutters of disk ¢artridges 6f different sizes can be

opened and closed Lising a common shutter opening'and. closing
member in a single drive device.
Furthermore, the above disk_cartridge has substantially

a square-shaped cutward form and has an arrow mark indication

on the cartridge hous:'_.ng' for discriminating the direction o‘f__

inserting the disk cartridge into. the drive device. However,

the arrowmark is so small that it is hard for users to recognize
it. Moreover, because the housi’ng'of the disk cartridge has
also a square shape,' it is wvery diffj:cult to discriminate an
insertion -d'irection from the shape of the disk cartridge.

The present invention has been made in order to solve the

above problem and aims to provide a disk cartridge apparatus



in which shutters of disk cartridges of different sizes can be.
openéd and closed by a single shutter opening and closing ;nerclbér,
and also to obtain a di_sk cartridge in which users can easily
confirm at first sight the inserting Idirectio'n of i':h_é disk
caftridge and which can be guided to be inserted into a cirivé

device in a normal posture.

DISCLOSURE OF THE INVENTION

" In order to attain the above object, a disk cartridge

- apparatus according to the piesent invention _comp.rises
different kinds of disk dartri_dges storing disks of different
disk diameters fn cartridgé housings that are different in size
and including shutters for opening and cldsing window portions
as well as a shutter oﬁ:er%ing and closing member for opening and
3 closing the Shutteré of the disk.cartridges provided in the
dr_ive_'device, so that shutter openiilg positions may be made
identical to shutter closing pbsitions.for both of tﬂé disk
cartridge of a larger disk diameter and the disk cartridge of

a smaller disk_' diameter.

'Accorc_ting to the above disk cartridge apparatus, becaué’e |

the shutter opening positions and the shutter closing positions
of the (iiS'k cartridges that are different in size are made

identical to each othé‘r,l the shutters can be opened and closed
by a common shutter opening and closing member, so that rotation

centers of disks_of the disk cartridges that are different in

size can be positioned properly for a spindle motor of the drive

device.



Moreover,theshutter0peningand¢lcsingmemberincludes'
é shutter 6pening protrusions for releasihg a lock of &
shutter—lock:member ana.pushing'back the shutter_opénhwhen the
disk cartridge is inserted into the drive device . and a shutter
closing protrusion for'beihg engaged with a window aperture
provided inlfhe shutter and closing-the shuftef when the aisk
cartridge is removed from the drive device.

The disk cartridge according to the present invéntidn
comprises different kinds of disk cartridges which hola disks
of different disk diémeters in. the réspective cértridge.
housings that” are diffefent in size and thickness, and have -
shutters that can opeﬁ énd'élose window_pbrtions, wheréin a

comparatively large cutout surface is formed in the inserting

‘end of the disk cartridge.

According to tkie above-'-descri'b,ed. disk cartridge, because
the cutout surface is 'formed in the inserting end of the disk
cartridge, it will be possible to recognize easily atnfirst
sight the direction of inserting.it into the drive device, thus
allowing mis-insertion to be prevented from happening.
Moreover, when the disk cartridge is inserted Slantwisé into
aﬁ insertion slot of the d.rive device, the cutout surface serves
as a guide to the insertion slot, thereby enabling the disk
cartridge to be pulléd into a normal posture and inserted
correctly. ‘ '

As concerns the cutouﬁ.surface, both corners of the
inserting end are made into round surfaces and a convex arcuate

surface shape is formed continuously with the round surface as



the cutcocut surface.

In addition, the cutout surfaces are made tc have the same

shapes or similar shapes in different't'ype-s of disk cartridges.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is aperspective view showinga first disk cartridge

according to the present invention seen from the upper half

side.

FIG. 2is aplan view showing the same first disk cartridge’

seen from the upper half side.

FIG. 3 is a bottom -v_iev;r showing the same first _.disk
cartfidge séen from the lower half side. |

FIG., 4 is a _perspectiire view s_howiﬁg a second- disk
cartridge according to th’e.p-resent invention seen from the upper

: half side.

FIG. 5 is a plan view showing the same second disk

cartridge_ seen from the upper half side.
FIG. .6 is a bottom View showing the same second disk
cartridge seen from the lower half s.idé. |
FIC:L 7 is a _pl.a.n view showing the state appe_arin'g
immediately before a shutter is opened when the same first disk
cartridge is inserted intb'a drive device.
| FIG. 8. isaplan v:'iew showing the same first disk cartridge

with its shutter being opened.

_ FIG. 9 is a plan view showing the state appearing
immediately before the shutter is opened when the samie .second

disk cartridge is inserted into the drive device.



FIG. 10 is a plan view shcwing the same second disk
cartridge with ité shutter being opeﬁed;
CFIG, 11 ié a perspective ﬁiew of a cartridge holder’
FIG. 12 is a enlarged side view showing the first.disk
cartridge in the same operational pbsition.as in FIG. 7.
. FIG. 13isan ehlarged side view showing the étate in which

the same first disk cartridge is loaded.

FIG. 14 is an-enlérged side view showing the second disk

cartridge in the same operational position as in FIG. 10.

FIG. 15is an enlarged side view showing the state in whj.ch.

the same second disk cartridge is being loaded.
FIG. 16 is a plan view Showing a first disk cartridge

according to another embodiment with its shutter opened.

FIG. 17 is an enlarged side view showing the same first .

disk cartridge appeating immediately'before its shutter is
opened.
FIG. 18 is an enlarged side view showing the state in which

the same first disk cartridge is loaded.

FIG. 19 is an enlarged side view showing a second disk_

qqrtridge : according to another embodimént appeariﬁb
immediately before its shutter is opened.

FIG. 20is an erilarg-e_d side view showing the state in which
the same second disk-éartridge is loaded.

FIG. 21 ié an enlarged side view showing a first disk
cartridge according to a still another embodiment obtaiﬂ;d
immediately before its shutter is opened. o J

FIG. 22 is an enlarged side view showing the state inwhich



the same first disk cartridge is loaded..
FIG. 23 is a perspective view of the first disk cartridge
having a different shape of the inserting front.end. o

FIG. 24 is also a perspective view.of the second disk

cartridge having a different shape of the inserting front end.

BEST MODE FOR..CAl'RRYING QUT THE INVENTION
A d;':sk cartridge apparatus and a disk .cartridgelaccordirig
to émbodiments_ of. the present invention will-_,b.e déscribed below
with refefence to thé drawings, in which caée the pr.esent.
invention is *applied to.two kinds of small and large disk
cartridges having different disk diameters by way of exémpleu
FIG. 1 is a pei:spective view from the-upper half side
showing a disk cart-ridge ‘lnri.th a large disk diameter (hereinafter 3
_' referred toas a “firét.'dis‘k carfridge”) whose shutter is "c_:losed,
FIG. 2 is a plan \-riew éhowing it froﬁ_the upper half side, E"IG.
3 is a bottom _view showing _it frcm the lower half sidé; FIG.
4 is a pe_fspective view from the upper half side showing a disk
cartridge with a small disk diameter (hereinafter referred to
as a “second disk cartridge’f)' whose shutter is closed, FIG._’S
is a plan view showing it from the upper half side, and FIG.
6 is a bottom view showing it from the lower half side.- A
A reference nume:‘ral 1 denotes the whole of the first disk _
cartridge, and a cartridge housing 2 is comprised of an uppef ~
half 3 and a lower half 4 which are 1.1nified together at their
joint surfaces on an oﬁter periphery by ultrasonic wglding. A

disk 5 stored within the first disk cartridge 1 is , for example,



an optical disk and its outward diameter is ¢$64.8 mm The
inserting direction of the first disk cartridge 1 is indicated
by an arrowmark 6. The insertion side of the first disk cartridge
1 is formed as a convex arc-like surface-la. This arc-like
surface la is recognized as the insertion side of the first Fiisk
cartridge 1.'Specifically, the arc—like surface shape la has
a composite arcuate shape which is composed of an arc of a radius
R; (83 mm) aroﬁnd its center 0; and arc of radiuses Ry, R3 (each
49.4 'mm). arc_)und their centers O, 03 Both of the c_:orhers are
fo:rméd as rouﬁds_ of radiuses Rq, Rs (eééh 3 mm) around their .
centers 04, Os. The disk housing 2 is standardized in su¢h' a
manner that a. width W, of one side perpendicular to the insérting
direction is 72 mm, a depth W o_f_t-he other side perpendicular
to the above side being. 168 mm and a thickness D; being 4.7 mm.
The disk"5. is 'disp'oséd relative to the cartridge housing 2 in
such a manner that a distance S; from .the rear end of the
cartridge_ hous’ing 2 to the'.center_ of the disk is 34 mm,“ and a
distance S; from the side end opposite to a shutter plate,

described below, of the cartridge housing 2 to the center of |

-

the disk is "33.7 mm.

. The above first disk cartridge 1 includes a shlitter plate
7 molded into a U-like shape which can slide so as to open and
close both of- upper anc:l" lower su_rfaces of the cartridge housing.
2. Whiie the shutterx platé ﬂ.is opened, a part of the upper
surface (surface of the side to which bias is a’ppiied) of the
disk 5 along the radial direction is exposed in an openihg window

3a on the upper half 3 on the upper surface side of the disk



cartridge 1 whereas.én the lower surface side cf_t.he first disk
cartridge 1, a part of t-he lower surface (surface which .
information can be reéql f‘rém and written into) of the disk™5
along Ehe radial direction is_ exposed in an opening window (not. _
shown) on th'e lower half 3. | _

'This shutter plate 7 is usually closed and locked at the
closiné position by a_.lock -member not shown. The opening' and
closing oper'ation of the shutter plate 7will be described below
in detail. As shown 'J'..n"FIG, 7, when the first _disk cartridge
-1 is inserted'in_to a cartridge 'h.oldelr 8 of a dr_ive devic“e .that.
is a re_cordin§ and playback apparatus, the lock member is
Treleased by a shutter opening protr'usion 95 6f a shutter opening
and closing member 9 provided on th_e cartridge holder 8_ side.
Immédiately th'ereafter,l the éhutter opening protrusion éa is
) brbught in contact wi;:h a sh'ut.ter front end face 10 of the shutter
| plate -7, and at the same time, the shutter cldsi_ng protrusion
9b is engaged with a window ap_erture 11 opened on the side s-1.1rface
of the shutter plate. As a consequence, as the first disk
cartridgé 1 is moved in the inserting direction, the shutter
plate 7 ii.s pushed back so that the shutter plate 7 is opengd
as shown in FIG. 8. When the first disk cartridge 1 is removed
from the drive device, the shutter plate 7 is pulled back and
closed by the shuttef!closing protrusion 9b.

-

As shown in FIG. 1, the first disk cartridge 1 includes
at its rear a mis-erase preventing plug 12 iaro'vided in order
to prevent recorded information written on the disk 5 from being

erased by mistake. In the lower half 4 is formed.a mis-erase
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preventing detection hecle 13 which opens and cleoses linking with
a slide operation of this mis-erase preventing plug 12. In FIG.
3, r.eference numerals 14 and 15 denote identificarion holes.f"c‘ar
discriminating specifications of the first disk cartridgenl,

Furthermore, in the lower half 4 of the first disk
cartridge 1 are formed a circular positioning hole 16 adjacent
to the mis-erase preventing detection hole 13, an oblong
pos;Lt:LonJ.ng hole 17 which is located diagonally oppos:Lte to the
positioning hole 16 and is elongated aslant with respect to the
inserting front _end of the-cartridge, and an oblong poeitioning
hole 18 which is located at the rear end of the cartridge and
is elongatéd inparallel w.it.h the positioning hole 16. Inother
words, the positioning hole 16 and the positioning hole 18
constitute the first reference position determining holes and
“the p051tlon1ng'hole 16 and the positioning hole 17 constitute
-the second reference position determining holes. '

On the other hand, a reference numeral 21 denotes the whole
of a second disk cartridge.'A cartridge housing 22 is comprised
of an upper half 23 and a lower half 24 which areunified toge’cher
at their joint surfaces by ultrasonic welding. A disk 25 stored
within the second disk cartridge 21 is, for example, an optical
disk and its outward diameter being ¢$50 mm, and the inserting
direction of the second disk cartridge 21 being.indicated by
an arrow mark 26. '

The insertion side of the.second'disk cartridge 21 is
formed as a convex arc-like surface 2la. This arc-likg surface

2la is recognized as the insertion side of the second disk

11



cartridge 21_. Specifically, the arc-like surface shapé 21a has
a composite ar-cuate shape which is composed of an arc of a radius
R¢ (67.4 mm) around its center Os and arcs of radiuses R, Re
(each'39.9 nﬁn) around their cént’ers 07, Og. Bcth of the corners
ar'e formed as rounds of radiuses. Rg, Rio (each 2.5 mm) a:ound
their centérs Osg, Ol.o. .The disk ho_us_ing. 2:2 is standardized in
such a manner that a widt_h W3 of one side perpendicular to the
insertiirlg direction is 58 mm, a.depth W4 of the other side
perpe'ndi_cul’ar to the abo_ve side being 53 mm and a thickness D;
bei'ng- 4 mm. The disk 25 is disposed relative to tﬁe _carltridg'e
housing 22 in such a manner that a distance S3 from the rear
end of the cartridge housing 2 to .th‘e- center of the disk is 26.9
mm, and a distance S.4 from the side end opposite to a shutfer
plate 27, described below, of _the.cartridgé housing 2 to the
.center of the disk is 26.4 mm.

The above second disk cartridge 21 includes a shutter
plate 27 molded into a U-like shape which can slide so“ as to
open and close both of upper- and lower surfaces of the cartridge
housing 22. While the shutter plate 27 j.s opened, a part of the
upper su'rfaCe (surface of the side to which bias is applie&)

of the disk 25 along the radial direction appears in an opening

window 23a defined on the upper half 23 on the upper sur'face_

side of the second disk:‘ca_rtridge 21 whéreas on the lower surface

side of the second disk cartridge 21, a part of the lower surface.

(surface which information can be. read from and written into)
of the disk 25 along the radial direction appears in ah opening

window (not shown) defined on the lower half 24.

12
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-This shutter plate 27 is usually closed and locked at.the_
closing positionlby a lock member not shcocwn. The opening and
closing operation of the shutter-plate 27 will Dbe describéd
below in detail. As shomn in FIG,.Q, when the secohd.disk
cartridge 21 is inserted into the cartridge holder 8 of the drive
device, the- lock member is released by the shutter opening
protrusion %a of the shutter opening and c1051ng member 9
provided on the cartridge holder 8 side. Immediately thereafter,
the shutter obening protrdsioh 9a is brought in contact with
a shutter front end face 28 of the shutter . plate 27, and at the d
same time the*shutter closing protrﬁsion 9b is engaged with a
window aperture 29 opened on the side surface of the ehutter
plate. As a consequence, as the second disk cartridge 21 is moved
in the inserting direction, the shutter plate 27 is pushed back
~so that the shutter'plate 27 is opened as shown in FIG. 10. When
. the second disk cartridge 21 is removed from the drive device,
the shutter plate 27 is pulled back and closed by the shutter.
closing protrusion 9b.

The second disk cartridge 21 inclddes at its rear.a
mis—erase preventing plug 30 provided in order to prevent,

_ recorded information written into the disk 25 from being_erased
bymistake. On the lower half 24 is formed a mis-erase preventing
detection hole 31,whiéh opens and closes linking with a slide
operation of this mis-erase preventing plug 30. In FIG. 6,

reference numerals 32 and 33 denote identification holes for
discriminating specifications of the second disk cart#idge 21.

Furthermore, in the lower half 24 of the second disk

13



cartridge 21 are formed a circular positicning _hol.e 34 adj ac_:ént
to the mis-erase preﬁenting detection hole 31, an cblong
positioning hole 35 which is located diagonally opposite to the

: posit-ioning- hole 34 and is elongated asla_nt with respect to the

inserting front end of the cartridge, and an oblong 'positioning

hole 36 which is located at the rear end of the cartridgé and
is elongated in parallel with the poéitioning hole 34. In other
words, the positioning hole 34 and the positioning hole 36
- constitute the first reférence position determining holes, and
the positioning hole 34 and the pééitioning .hole 35 constit.ute
the éecond reference position determining holes. - _
- The first and second disk cartridges 1, 21 having the above
structure are held by .th.e above common cartridge holder 8 of
the drive device and céx} be placed in the loading positions.
FIG. 11 is a pe'rspect"ive_view of the cartridge holder 8,.
The cartridge holder 8 is comprised of a pair of left and righi:
members which have U-1like shape 'cross-sectioﬁs and are op-bosite
to each other. The abéve shutter opening and clqsing member 9
is attached to one of thé cartridge hoider members 8.
Specificglly‘, the cartridge holder members 8 are linked' by’a
link mechanism, not shown,. in such a manner that they can be
moved so that a space between the holder members may be made
corresponding to the vfi‘idths of the respective large and small
disk cartridges 1, 21. Acco.rdingly‘, the shutter plates 7, 27
of the f;.rst disk cartridgé 1 and the second disk cartridge 21
can be opened and closed by a single cémmon shutter opgning and

closing member 9.

14
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FIG. 8 shows the ioading state in which the first disk
cartridge 1 properly positioned on the cartridge holder 8 and
the rotation center of the disk 5 coincides with a spindle .mot'ér-

not shown. FIG. 10 shows the loading state in which i:he second
| disk cartridge 21 is pro_perly positioned on the cartridge holder
8 and the rotation centerlOf the disk 25 coincides with a spindlé
motor ﬂot shown. .

When the disk cartridée is inserted into the drive deirice,
if a sﬁutter opening position P, whe'r_e the shutter plate 7 of
the first disk cartridge 1 is 6pened by thé shutter openihg-
protrusion 9a of the shutter opening and _closing member 9 is
made identical to a shutter o?ening position P, where the shutter
plate 27 of the second disk cartridge 21 is opened by the'shutte_r
op_ening protrusion %9a of,the shutter opening and closing member
.9, theh the loadinglpositioné'of the first and second disk
. cartridges 1, 21 can ‘accurately be-e determined by the common
shutter opening and closin_g-'member 9. --

Whén the disk cartridge is removed from the drive device,
if a shutter closing positidn Ci where the shutter plate 7 of
the'firsp di'sk ca:tridge 1 is closed by the shutter'closiﬁb
protrusion 9b of the shutter opening and closing member 9 is
made identical to a shutter closing position C; where the shutter
plate 27 of the second c:iisk cartridge 21 is opened by the shutter
closing protrusion 9b, then:removal timings of the first and
second disk cart}idgeé 1 and 21 can accurately be determined

by the common shutter opening and closing member 9/

FIG. 12 is a side view showing a positional relationship

15



among the first disk cartridge 1, the shutter opening prctrusicn
%9a and the shutter closing protrusion 9b obtained immediately
before the shutter plate 7.is opéneélby the shutter opening and
closing member 9 after the first disk cartridge 1 has been
inserted into the-cartridge holder.B, FIG. 13 is a side view
showing a positional relationship among the éhutter opeﬁihg
protrusion 9a and the shutter closing protrusion 9b.in the
loading position where the shﬁtter plate 7 is opened, the
positioning holes 16,'18 for the first disk cartridgé-l are
properly positioned on the positionin§ piﬁs 37a,‘37a,'énd aré

properly posiEioned on height-determining pedestals 37, 37,

Although the inserting direction of the first disk éartridge_

1 is the left and right direction on the sheet of drawing, there
is illustrated.as if the ]:eft and right end portions of the first
~disk cartridge l"aré held by the cartridge holdér 8 for
convenience’ sake of explanation.- |

In these figures, the first disk cartridge 1 has.énly a
space of approximately 0.2 mm against the éértridge holder 8
in the wvertical directiqn¢ Aé shown in FIG. 13, a vertical
dimension of the window aperture 11 is determihed'so_thét the
shutter closing protrusion 9b can fall within the window.
aperture 11 bored in the shutter plate 7 even under the condition
in which a height of"tke first disk cartridge 1 is determined
in the loading position ﬁﬁd is upwardly urged relative to the
cartridge holder 8. |

FIG. 14 is a side view showing a positional gelationship

among the second disk cartridge 21, the shutter opening

16



protrusion 9a and the shutter closing prctrusion 9b cbtained
immediately before the shutter plate 27 is opened by the -shutt_er

opening and closing member 9 after the second disk cartridge

21 has been inserted into the cart-ridge holder 8. FIG. 15 is

a side view éhowing a positional relationship among the shutter
opening-protrusion 9a and the shutter closing protrusion 9o in
the loading pos-ition when the'~shutter plate 27 is opened, the
positioning holes 34, 36 for the second disk cartridge 21 are
p.roperly positioned on the positioning pins 38a, 38a,; and are
oroperly positioned on height—defermining pedestals 38, 38.
Although the jfnserting direci:ion of the second disk c_artfidge

21 is the left and right direction on the sheet of drawing

similarly to the above, there is illustrated as the left and

right end portions of the second disk cartridge 21 are held by'

the cartridge holder 8 for convenience’ sake of explanaEion,

In these figures; the second disk oartridge 21 has a space

of approximately 0.9 mm against the cartridge holder 8 in the |

vertical direction. The dimensions of the window aperture 29
is determined so that the shutter closing protrusion 9b can
engage wi_th the window aperture 29 of the shutter plate 27 eve’n
under the condition in which a height of the second disk
cartridge 21 is determined in the loading position and is

upwardly urged relative to the cartridge holder 8, as shown in

FIG. 15. '

Moreover, in order that the positioning pins 38a, 38a and
the pedestals 38, 38 of the second disk cartridge 2¥ may not

interfere when the first disk cartridge 1 is loaded, relief

17



hcles 39, 40 for escaping from_these positioning pins 38a and
pedestalsZﬂBareprovided.Additionally,referencennmerals4l
and 42 denote relief holes for escaping-from'pedestals,_not
shown, which determine the height of the disk cartridge'21.

FIG. 16 is a plan view showing a modified example.of.the
first disk cartridge l and the state in'which a first disk
cartridge 100 is inserted into a'cartridge holder 80,.FIG. 17

is a side view showing a positional relationship among the first

disk cartrldge 100, the shutter opening protru51on Sa and the

shutter closing protru51on 9b appearing 1mmed1ately before the
shutter plate 7 of the first disk cartridge 100 is opened by
the shutter opening and closind member 9. FIG. 18 is a side view
showing a positional relationship betﬁeen the shutter opening

protrusion %9a and the shutter-closing protrusion 9o in the

loadirig position in Which the shutter plate 7 is ope.ned and the

first disk cartridge 100 is“properly positioned on the
height-determining pedesta_ls 37, 37 having the positioning pins
37a, 37a. FIG. 19 is a side view showing a positional

relationship among the second disk cartridge 21, the shutter

opening protrusion 9a and the shutter closing protrusion §h'

appearing immediately before the shutter plate 27 of the second
disk cartridge 21 is opened by the shutter opening and closing
member 9.° FIG. 20 15'3 side view showing a positional

relationshipioetween the.shutter opening protrusion 9a and the
shutter closing protrusion 9b at the loading position in thch
the shutter plate 27 is opened and the second disk dartridge

21 is properly positioned on the height-determining pedestals

18.



38, 38 having the positioning. pins 38a, 38a.

As shown in these figures,.' the— upper half 3 6f the first
disk cartridge 100 j:s comprised of a half portion covering’a
portion in which the disk 5 is stored and a half portion 3¢ which
surrounds the portion 3b and is loWer_ed stepwis.e in height. In
the fifst disk cartridge 100, a whole thicknéss from the bottom
surface of the lowér half 4 to the top surfacé of the half'portion_
3b is 4.7 mm, and a thickness from the bottom surface of. the
lower half 4 té the half poftion 3c is 4 mm which is the same
thickness.és that of the second disk cartridge 13.

Since the first disk cartridge 100 has the above structure,
the thicknesses of the first disk cartridge 100 and the second
disk cartridge 21 at their portions held by the-cartridge holder
80 can be made e@al. ThI:IS,l spac'es of the first disk cartridge
_100 and the second aisk_cartfidge 21 against the cartridge:
| holder in the.veftiéal direction can be made to fall within a
range of approximately 0.2 mm, thereby enabling the firs“t disk
cartridge and the second disk cartridge to be held stably on
the cartridge holder. Therefore, the vertical movement'produced
when a hgight of the first and second disk cartridges 100, 21
are determined in the loading position can be minimiied and fhe
shutter closing protrusion 9b can be prévente_d from being
disengaged from the v;r:indow apertures 11, 29 of the shutter
plates 7, 27. s |

FIG. 21 is a side view showi'ng a: first disk c_:artridge 200
which is amodified example of the first disk cartridge 100 shown_

in FIG. 16 and shows a positional relationship among the first
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disk c.értridge 200, the shutter cpening prot.rus'ion 9a and the
shutter'é:losin.gj protrusicn 9b bbtained immediately before the
shutter plate 7 is opened by the sﬁutter--'opening and closiig
member 9, FIG. 22 is a side vi.ew showing a ﬁositional
relationship between the shutter Qpening prbtrusion 9a gnd the
shutter. closing protrusibn éb at the ioading position in which
the shutter plate 7 is opened and the first disk cartridge 200
is properly positioned on the height~-determining pedestals 37,
37 having the poSitioning pi_ris _:ﬁa, 37a. o |

| As shov;rn in these figures, the firsﬁ -disk.cartridge' 200
includes portions in bbth the uppér half 3 side and the lower
half 4 side, which are lowerea stepwise in height and._s'urrounds
th_e portions storing the disk 5. In this case, awhole thickness
of the first disk cartrj:dge 200 is 4.7 mm, a height of a step
~on the upper half 3 éide being 0.6 mm, and a height of a step
“on the lower half 4 side being 0.1 mm.

Sincé the first disk cartridge'zoo is'construct;d as
described abox}e, if the pedestal 37 for determining a height
of the first disk cartridge 260 in the ioading position énd the
pedestal.38 for determinihg_ a heig'ht of the second disk
cartridge 21 shown in FIG. 20 are on a level with each other,
then a distance between an op'tical head and a disk of the first
disk cartri.dge 200-and:‘a distance between the optical head and
a dis-k of the second disk cartridge 21 can be made equal, so
that .a mechanism portion.can be simplified, t.hough—-r;ot described
in the present invent-i_on. ' ) S

Moreover, the first disk cartridge 1 and the second disk
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cartridge 21 have similar;convex-arc—like surface shapes la.énd
2la on the inserting side iﬁto;the drive device, respectively.
Therefofe,.it will be possible to easily recognize at first
sight from the entire_sﬂape that the arc-like surface shapes
la and 21a indiéate the insertiﬁg sides of the disk éartridges,
thereby allowing mis-insertion into the drive device in a wrong
directidn to be prevented from happening.

Furthermore, because the first disk cartridge 1 and the-
second disk cartridge 21 have convex arc—liké shapes ia and 21a
on the inserting sides resbectively,.even if the first disk
cartridge 1 or the seéond-disk cartridge 21 is inserted
slantwise relative to the insertion slot of the drive device,
the arc-like surface shape serves as a guide to the insertion.
slot, so that the disk gartridge can be puiied into a normal
_posture,. . _

Iﬁ the above embodiment, the éase where the shape of_the.
inserting'end.of the disk cartridge is formed into the af&—like
éurface-shape has been described. However, the present
invention is not limited thefetp and can otherwise'have
comparat;vely large_flat angle-cutout surfaces 43,43 at bofh_
corners of the inserting end of the first disk cartridge 1 as
shown in FIG. 23. Also, the present invention can have _
compafatively large ffét angle—cutout surfaces 44, 44 at both

-

corners of the inserting end of the second cartridge 21 as shown
in FIG. 24. 1In this case also, it is possibie'to easily
recognize at first sight that the angle~cutout surfacés 43, 44

indicate the inserting side of the disk cartridge. In addition,
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even if it is inserted in a slant posture,.the angle-cutout
surfaces 43, 44 form a guide, so that the disk cartridgg can
be pulled into a normal posture. | : ' h
As described above, beéause-the disk cartridge'apparatu§
according to the present invention indludeS'the drive device
having the single commonfshutter openihg and closing member 9,
theshutteropeningpositiénsznkitheshutterclosingpogitions
when the first disk cartrldge with a large dlsk diameter and

the second disk cartridge w1th a small disk dlameter are

1nserted into the single drive device can be made identical to

each other. Aé a result, when disk cartridges with différent

disk diameters are used in a compatible-system drive device,

‘a complex mechanism is advantageously not required, but Caﬁ be
simplifieda |

. Moreover, becéuse the disk cartridge according to the
present invention has a large arc-like surface shape 1é on the
inserting end into the drive device_ for the first disk car.t-:ridge
having a larger disk diameter, or has a flat anglé—cutout

surface 43, 44 on the inserting end into the drive device for

the seqond disk cartridge having a smaller disk diameter, ff'

is possible to easily recognize at first sight the inserting
side of the disk cartridge, thereby enablingmis-~insertion into
the drive device to beEbrevented from happening. Furthermore,
even if the disk cartridge is inserted into the drive device
in a slant posture, the arc-like sﬁrface shape or the

angle-cutout surface serves as a guide into the insertion slot,

so that the disk cartridge can advantageously be pulled into
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a normal posture.
Although two kinds of diék cartridges, ‘large and small,

having different disk diameters have been described as an’

embodiment accnrding to the present invent;’.on, it will also be

possible to make shutter opening positions identical to shutter
closing positions in two or mone kinds of different-sized disk
cartridges using a single common shutter opening and closing
member.

In addition, the present invention is widely app_liéable

to a disk cartridge in which a disk other than an optical disk,

‘e.g., a m'agne{:o—optical disk, é mini disk (MD), a hard disk,

a floppy disk and the like is stored in the ca'rtridge houéing,
As described above, because the .disk cartridge. apparatus
-according to the presen}: invention comprisés a single common
. shutter opening and cELos_ing mem.be_r provided in the drive device,
| the shutter opening positions and the shutter closing positions
obtained when the first disk cartridge with a large Aisk
diameter and the second disk cantridge with a small disk_

diameter are inserted into the single drive device can be made

identical to’each other. When disk cartridges of different disk

diameters are used in the compatible-system drive device, a’

complex mechanism is advantageously not required, but can be
simplified.

-

According to the disk cartridge of the present invention,
because the disk cartridge has compératively large cutout
surfaces on its inserting end, the inserting side of’/the disk

cartridge can easily be recognized at first sight, so that
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mis-insertion into the drive device can be avoided. -Moreover, .

even if the disk cartridge is-insertéd into the drive device
in a slant posture, the aré—like surface shape forms a guide
into the insertion slot and so the disk cartridge can

advantageously be pulled into a normal posture-

INDUSTRIAL-APPLICABILIY

| The disk cartridge apparatﬁs and the disk cartridge
agcofding to the'pfesent_invention!are applicabie to so-called
compatible type disk cartridge aéparatus and disk cartridge in
which different kinds of disk cartridges.having disks of
different disk diameters stofed in the réspective cartridge
housings different in size and thickness are.selectively loaded

onto the drive device.
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CLAIMS

1. A disk cartridge apparatus characterized by
'comprising: |

different types of disk cartridges in which disks having
different diskfdiameters, readable:and/orfwritablejby the same
method are stored in the respective cartrldge hou51ngs that are.
dlfferent 1n size and thickness and sald cartrldge hou51ng
includes a shutter that can open ‘and close a w1ndow porflon
through which said dlSkS are made accessible from the cutside
and that is locked by a shutter-lock member when said window
portion is closed; and

a_shutter opening and closing member which is provided
in a drive device of sai? disk cartridges, ﬁakes said shuttér
~open when said disk cértridgé is inserted into the drive device,
‘ and makes said shutter close when said disk cartridge is removed
from said drive device:; | )

in order that a shutter opening position may be made
identical to a shutter closing position for both of the .disk
cartridgg having a larger disk diameter and the disk cartfidd%

having a smaller disk diameter.

2. A disk cartridge apparatus according to claim 1,

characterized in that '

said shutter opening-and closing member'includes a

shutter opening protrusion for releasing the shuttei-lock

member from locking so that the shutter may be pushed back and
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made open when the disk cartridge is inserted into the drive

device and a shutter closing protrusion which is engaged with

-

a window aperture bored in the shutter so that the shutter may

be closed when the disk éartridge'is removed from the drive

device.

3;.A aisk cartridge.edmﬁrising'different kiﬁds of disk
cartridges in which disks having different'disk diameters,
'rgadabie and/or writable by the same method are stored in the
respeCtive cartridge housings that are different in sizé'aﬁd
thickness and said cartridge housing includes a shutter that
can open and cldse a window portibn through which said disks
are made accessible from the outsidé énd.tﬁat is locked by a
shutter—lock member when said window portion is closed, the disk
cartridge being chafacteriied in that
a comparatively large cutout sﬁrfaée is formed at an

inserting end of each of said disk cartridges.

4, A disk cartridge aCcording té claim 3,-characterized
in that - | o
said cutout surface is constructed in such a manner that
both corners of the inserting end are made as rounds. and a convex
arc-like surface shapé‘is formed continuously with the rounds.

5. A disk cartridge according to claim 3 or 4,

characterized in that ' _ A

each of said cutout surfaces has an identical shape or
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a similar shape in different types of disk cartridges.
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