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(54 Title: CARTRIDGE

(57) Abstract

The present invention provides a cartridge accommodating a disk therein which is inseried into a canridge holder, the cartridge holder
being provided with a mis—insertion protection member. The mis-insertion protection member is located within an insertion path along
which the cartridge is inserted into the cartridge holder. The cartridge has a substantially rectangular shape. The cartridge has a comer
portion at cach of four comers of the substantially rectangular shape, the comer portion being shaped so 2s to abut on the mis-insertion
srotection member to move the mis-insertion protection membey out of the insertion path. The cartridge has at least two mis~insertion :
protection mechanisms for engaging with the mis—insertion protection member so as to prevent the cartridge from being mis—inserted. The
cartridge has two side surfaces which are substantially perpendicular to a surface of the disk and extend along a direction substantially
paralisi to 2 direction in which the cartridge is inserted into the cartridge holder. A mis—-insertion protection mechanism of the at leust twa
mis-insertion prowction mechanisms is provided on each of the side surfaces.
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There are two types of such cartridges: a sin-

ridge (for use with a single-sided disk) and a
doubl e-sided cartridge (for use with a doubl e-sided disk). A
singl e-Sided cartridge can be inserted into a disk drive only in one
direction. A double-sided cartridge can be 20 Inserted into a disk drive
in either one of two directions (i.e., it can be inserted with either
one of the front side and the reverse side facing up). Wen a
cartridge is inserted in a direction~ofher than the right
direction(s), a ms-insertion protection nechanismin the cartridge
hits 25 a stopper provided in the dPSRCEBLEPFdONo that the cartridge

cannot be inserted any further. A conventional single-sided
cartridge has a m s- i nsertion protection mechani sm provi ded by
differently 30 shapi ng one of the f&BRIEIPFErs fromthe other corners.
For exanpl e, as shown in Figure 12, a 3.5" floppy disk car-

tridge 101_i ncl r 02 on the front edge thereof, which is
chanf er ed. > The ﬂgﬁév?Fﬁﬁeﬁf% ners 103, 104 and

The present invention relates to a mis-insertion

protection mechanism in a magnetic oxr optical disk cartridge
for preventing the cartridge from being inserted into a disk
drive in a wrong direction.

10

BACKGROUND ART

A magnetic or optical disk cartridge is generally
in a rectangular shape and has a window opened for receiving
an optical pickup and a shutter for opening/closing the

15 window. There are two types of such Cartridges: a sin-
gle~sided cartridge (for use with a single-sided disk) and
a double-sided cartridge {for use with a double-sided disk).
A single-sided cartridge can be inserted into a disk drive
only in one direction. A double-sided cartridge can be

20 inserted into a disk drive in either one of two directions
{({i.e., it can be inserted with either one of the front side
and the reverse side facing up). When a cartridge is
inserted in a direction other than the right direction(s),
a mis-insertion protection mechanism in the cartridge hits

25 a stopper provided in the disk drive so that the cartridge
cannot be inserted any further.

A conventional single-sided cartridge has a mis-
insertion protection mechanism provided by differently

30 shaping one of the four corners from the other corners. For
example, as shown in Figure 12, a 3.5" floppy disk car-
tridge 101 includes a corner 102 on the front edge thereof,

which is chamfered. The other three corners 103, 104 and



- 2- 105 of the cartridge 101 are rounded for easy insertigﬁ 2.

easy handling of the cartridge 101, as well as for an aest hetic

desi gn. 5 Figure 13 illustrates an exenplary cartridge

hol der 106 for use in a disk drive receiving the car- tridge 101. The
cartridge holder 106 is provided with a m s-insertion protection pin
107 made of a torsion spring. One end of the ms-insertion protection
pin 107 is bent at 10 about 90[err], thereby form ng a stopper 108, and
t he ot her end 107A is secured on an outer surface of the cartridge
hol der 106.

- The st er..108 e t hrough a quj de hal e
Tooof 150 (1% OF Fhrdrturass SBE tEe BT Fo s T o e
of the cartridg@gsiOhagidléng ahathealcarpwidgd 10k, cas- well adrfdgeahll is

i nserted). Thes st oPPET gd buts a tab portion 110 of the cartridge
hol der 106 and 18 ur ge %mgggﬁ' froma side 111 thereof by virtue of the
bi as of the torsion 20 spring.

5 Figure 13 illustrates an exemplary cartridge

holder 106 for use in a disk drive receiving the car-
tridge 101. The cartridge holder 106 is provided with a
mis-insertion protection pin 107 made of a torsion spring.
One end of the mis-insertion protection pin 107 is bent at
10 about 90°, thereby forming a stopper 108, and the other

end 107A is secured on an outer surface of the cartridge
holder 106.

The stopper 108 extends through a guide hole 109 of

i5 the cartridge holder 106 to be within the ihsertion path
of the cartridge 101 (i.e., a path along which the car-
tridge 101 is inserted). The stopper 108 abuts a tab

portion 110 of the cartridge holder 106 and is urged away

from a side 111 thereof by virtue of the bias of the torsion
20 spring.

Referring to Figures 14, 15 and 16, amis-insertion
protection function provided when the cartridge 101 is
inserted into the cartridge holder 106 will be described.

25 First, a case where the cartridge 101 is inserted correctly
(in the right direction) will be described. As the car-
tridge 101 is inserted into the cartridge holder 106 in the
right direction as illustrated in Figure 14, the chamfered
corner 102 hits the stopper 108.

30

Since the corner 102 is chamfered, the insertion of
the cartridge 101 forces the stopper 108 out of the

insertion path of the cartridge 101 by overcoming the bias



. T . . .
Referring to Figures 14, 15 and 16, a m s-insertion protection

function provided when the cartridge 101 is i nserted into the
cartridge hol der 106 will be described. 25 First, a case where the
cartridge 101 is inserted correctly (in the right direction) will be
described. As the car- tridge 101 is inserted into the cartridge

hol der 106 in the right direction as illustrated in Figure 14, the
chanf er ed corner 102 hits the stopper 108. 30 Since the
corner 102 is chanfered, the insertion of ~ the cartridge 101 forces
the stopper 108 out of the i nsertion path of the cartridge 101 by

overcom ng t he dfi §Be torsion spring (in the direction indicated by grrow A

the torsion sprifg;ghRet Ea)dlfﬁéfwy fé’&ﬂf@uﬁ‘éﬁﬁha&{% As ulugergtgare
14), thereby resulting in state as illustr Figure 15. Thus,

the cartridge 201 Figwie o\ﬁed {fllhuse the cartridge 101 is allowed to be
inserted further into the cartridge holder 106.

of

Next, a case where the cartridge 101l is inserted in

a wrong direction will be described referring to Figure 16.

As the cartridge 101 is inserted into the cartridge

holder 106 in the wrong direction as illustrated in Fig-

10 ure 16, the corner 103 hits the stopper 108. Since the

,corner 103 is not chamfered, the insertion of the car-

tridge 101 does not force the stopper 108 in the direction
indicated by arrow A.

15 Therefore, the cartridge 101 cannot be inserted
further into the cartridge holder 106, thus providing the
mis~-insertion protection function. The mis-insertion
protection function is similarly provided when the car-
tridge 101 is inserted from the corner 104 (or 105)

20 (Figure 12).

Japanese Laid-Open Publication No. 57-113466 de-

scribes an exemplary mis-insertion protection mechanism for

a double-sided cartridge as illustrated in Figure 17. Both

25 of the insertion-side corners 172A and 172B are chamfered,
so that the cartridge exhibits the same profile whether it

is faced up or faced down. Thus, the cartridge can be

inserted into the cartridge holder whether it is faced up
or faced down.
30

Regarding the optical disk, there are one-sided
optical disks (having a recording surface only on one side)

and double-sided optical disks (having a recording surface



inserted further into the cartridge holder 106. 5 Nex{"

, a case
where the cartridge 101 is inserted in a wong direction wll be
described referring to Figure 16. As the cartridge 101 is inserted

into the cartridge hol der 106 in the wong direction as illustratéd in-
Fig- 10 ure 16, the corner 103 hits the stopper 108. Since the

corner 103 is not chanfered, the insertion of the car- tridge 101

does not force the stopper 108 in the _di,rection i ndi cated by arrow A

15 Therefore, the cartridge 161 cannot be inserted further
into the cartridge hol der 106, thus providing the m s-insertion
protection femcadn. sidahk. nikegentdti diere 1spropeedi bR EBARCAFSNTPs
simlarly proyvi &lﬁﬁoa@@@ E'fnéi‘é 31ded aidi d&ealﬁ%gl%Jﬁ&%a edrtiraget he
corner 104 (or 105 ure apanese Lai d- Open
Publ i cati on N@d 57- 9‘3@66 %Rede dls}%cﬁ’be% AP a8 nicantgdesei-on

protection neebgad ;mré9¥ SO tha@M@ﬁ&@éa@&ﬂtmgg@n@diékmﬁw ed in
Figure 17. Both 25 he insertion-si corne 172A and 172B are

chanf er®d, Al°n9sHlFHthﬁu%Qﬁﬁ???%g%ne% Qm?§§q L hn@eRFHFY | 8wt her it

is faced up eptisetdidMNtheddus aldeacianiandge Wanabe for a canasrdgad into

the cartri dggcggrlmggaa\{:wzlgghgr s}ntalllS dflg(r%\g P opticalordifsqcc.ed down.

Since a pickup for optical disks is larger than a
10 magnetic recording pickup, an optical disk cartridge has
a larger window and also requires a larger area for the motion
of the shutter ("shutter motion area").. Therefore, in a
cartridge accommodating a small-diameter optical disk, the
shutter motion area comes close to the side edges, and thus

15 the corners, of the cartridgé.

In such an optical disk cartridge desired in the art,
it is difficult to provide a mis-insertion protection
mechanism by differentiating the shape of one or two

20 corner(s) from that of the other corners as in the prior
art. This is because it is difficult to provide a large
enough chamfer at the corner(s) to differentiate the
corner(s) from the other rounded corners such that a

mis-insertion protection function can be provided.

25
DISCLOSURE OF THE INVENTION
According to one aspect of this invention, there is
provided a cartridge accommodating a disk therein which is
inserted into a cartridge holder, the cartridge holder being
30 provided with a mis-insertion protection member. The

mis-insertion protection member is located within an
insertion path along which the cartridge is inserted into

the cartridge holder. The cartridge has a substantially
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30 Regardi ng the optical disk, there are one-sided

optical disks (having a recording surface only on one side) and
doubl e- si ded optical disks (having a recording surface

-4~ > on both sides). Recently, there is a need in the art to
accompdate a single-sided disk in a single-sided cartridge and a
doubl e-si ded di sk in a doubl e-sided cartridge, respectively, so that
they can be used in the same disk drive. 5. Along with the increase in the
recording density of an optical disk, 'there is also a denmand in the
art for a cartridge accommodating a smal |l -di aneter optical disk.

Since a pickup fertapgitar shaks. i Sheacgatriidge hag0a congaetpereeoral ng
pi ckup, an opti gghh(gfskoﬁflrctorxjn@% Q@%he substantially rectangular shape,
the corner portion being shaped so as to abut on the
mis-insertion protection member to move the mis-insertion
5 protection member out of the insertion path. The cartridge
has at least two mis-insertion protection mechanisms for
engaging with the mis-insertion protection member so as to
prevent the cartridge from being mis-inserted. The car-
tridge has two side surfaces which are substantially
10 perpendicular to a surface of the disk and extend along a
Jdirection substantially parallel to a direction in which
the cartridge is inserted into the cartridge holder. A
mis-insertion protection mechanism of the at least two
mis-insertion protection mechanisms is provided on each of
15 the side surfaces.

In one embodiment of the invention, the mis-
insertion protection mechanism includes a slot formed in
at least one of the side surfaces.

20
In one embodiment of the invention, the slot in-
cludes: an inclined guide section comprising a surface
inclined with respect to the side surfaces for guiding the
mis-insertion protection member; and a stopper arranged
25 substantially perpendicular to the side surfaces for
contacting the mis-insertion protection member to prevent
the cartridge from being mis-inserted.

In one embodiment of the invention, the two side

30 surfaces comprise a first side surface and a second side
surface. The corner portions comprise first corner por-

tions along the £irst side surface and second corner portions

along the second side surface. The at least two mis-



a larger window and also requires a |arger area for the notion " of the

shutter ("shutter notion area"). Therefore, in a cartridge
accomodating a smal |l -di aneter optical disk, the shutter notion area
cones close to the side edges, and thus 15 the corners, of the ) :
cartridge. In such an optical disk cartridge desired in the
art, it is difficult to provide a ms-insertion protection
nechanlsn1by differentiating the shape OE one or two 20 corner(s) from
that of the other corners as in the prior art. This is because it is
difficult to provide a large enough chanfer at the corner(s) to

di fferenti at @RFRELion proteetien freghalkiesns heompaisdeda cdrimerts miish t hat
a m s- RS [ feGld id

DI SCLOSURE OF THEttELglﬁ ﬁ%BE%E%l%% i ccofﬁ%né’tgggngéggﬁegﬁdgf this

i nvention, tASFéare and a $eeondedis -dasehtdRn REobeoten npeahdnikn

therein whi chro¥ided in tHS8ELEAI 8 Qe 3 urdddd doa B9k t ge
hol der gglngEJ 30l © p%%VId dwth a n?s-lnsertlon pro?gé??gﬁﬂm&%%¥Ehg The

mi s-i nser ti o st FEtS O RN | BrPbestaanvmeshangifm and oneiseft kbe pat h
al ong whi ch tHfieseacbihdgepbstiBaef 180subE Pantiallyl dgusBrdd d@eshahder - The
cartridge ha% 3 subst%ntlaII%
etween t second mls—lnsertlon protection mechanism and
a corresponding one of the second corner portions.
10 In one embodiment of the invention, the cartridge

lcomprises a double-sided cartridge.

In one embodiment of the invention, the cartridge
comprises a single-sided cartridge.
15
In one embodiment of the invention, the two side
surfaces comprise a first side surface and a second side
surface. The at least two mis-insertion protection
mechanisms comprise a first mis-insertion protection
20 mechanism provided in the first side surface, a second
mis-insertion protection mechanism provided in the second
side surface, and a third mis-insertion protection mechanism

provided either in the first side surface or in the second
side surface.
25

In one embodiment of the invention, the corner
portions comprise first corner portions along the first side
surface and second corner portions along the second side
surface. The distance between the first mis-insertion

30 protection mechanism and one of the first corner portions
is substantially equal to a distance between the second
mis-insertion protection mechanism and a corresponding one

of the sc<cond corner portions.
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rectangul ar shape. The cartridge has a corner portion at

each of four corners of the substantially rectangul ar shape,

corner por

the insert

protection nmechani sns for

menber so
car -

perpendi cular to a surface of the disk and extend al ong a

t he

_ bortion being shaped so as to abut on the m s-insertion
protection nenber to nove the nmis-insertion 5 protection nemnber

out of

lon path. The cartridge has at |east two m s-insertion

engaging with the ms-insertion protection

as to prevent the cartridge frombeing ms-inserted. The

tridge has two side surfaces whi‘ch are substantially 10

direction

substantially parallel to a direction in which the cartridge is

inserted i
nmechani sm

nto the cart ngf hol.de
of the at | t
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n
s is
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to a distance between the third mis-insertion protection

mechanism and a corresponding one of the first or second

corner portions.

In one embodiment of the invention, the cartridge

comprises a single-sided cartridge.

4

In one embodiment of the invention, the cartridge

15

20

25

30

further comprises a concave-shaped auto-loading slot
provided in at least one of the side surfaces. The
auto-loading slot is located such that the mis-insertion
protection member engages with the third mis-insertion
protection mechanism after the mis-insertion protection

member passes over the auto-loading slot.

In one embodiment of the invention, the cartridge

comprises a single-sided cartridge.

In one embodiment of the invention, the cartridge
further comprises an opening and a shutter for open-
ing/closing the opening. The mis-insertion protection

mechanism is provided outside of a motion area of the
shutter.

In one embodiment of the invention, the shutter is
movable toward either side of the opening.

In one embodiment of the invention, the cartridge
comprises a double-sided cartridge.



at | east one of the side surfaces. 20 I n one enbodi mnent of

the invention, the slot in- cludes: an inclined guide section
conprising a surface inclined with respect to the side surfaces for

gui ding the m s-insertion protection nenber and a stopper arranged 25:
substantially perpendicular to the side surfaces for contacting the
m s-insertion protection nenber to prevent the cartridge from being

m s-i nsert ed.

I n one enbqdi nent of the invention, the two

side 30 surfaces conprise a first side surface and a second side
surface. The corner portions conprise first corner por- tions al ong
the first side surface and second corner portions al ong the second

si de surface.

6-

10

15

20

25

30

The atr;| gast eh¥Ba%hent of the invention, the shutter is

movable toward only one side of the opening.

In one embodiment of the invention, the cartridge
comprises a single-sided cartridge.

According to another aspéct of this invention, there
is provided an auto-loading device for loading a cartridge
of the present invention. The auto-loading device com-
'prises: a cartridge holder for holding the cartridge; and
an auto-loading mechanism for loading the cartridge. The
cartridge holder includes amis-insertion protection member
for engaging with the mis-insertion protection mechanism
so as to prevent the cartridge from beingmis-inserted. The
auto-loading mechanism includes an ergagement protrusion
for engaging with the auto-loading slot.

In one embodiment of the invention, the auto-loading

mechanism further includes a detector for detecting the
cartridge.

In one embodiment of the invention, the auto-loading
mechanism further comprises a movable plate coupled with
the engagement protrusion. The movable plate starts moving
along with the cartridge in response to the detector
detecting the carfridge.

Thus, the invention described herein makes possible
the advantage of providing a mis-insertion protection
mechanism in a magnetic or optical disk cartridge for
reliably preventing mis-insertion of the cartridge, which

can suitably be used in a cartridge with a large shutter




insertion protection nmechani sns conprise a first ms- i nsertion

protection nmechanismprovided in the first side surface and a second
m s-insertion protection mechani sm provided in the second side
surface. A distance between the 5 first ms-insertion protection
mechani sm and one of the first corner portions is substantially equal
to a distance bet ween the second m s-insertion protection nechani sm
and a correspondi ng one of the secongl corner portions. 10

I n one enbodi nent of the invention, the cartridge conprises a

doubl e-si ded cartridge. s In one di nent_ of _the i_nvention,
the cartridge mom-orbg‘l’fﬁﬁ's%‘éd é’bé‘i‘ﬁ’gf’&-ns?%éﬁg%dar%tq?ggﬁe%n ﬁgmg*e sT4E4 I'n
one enbodi nentcofttiilyd el en ddute d-widideartridgeur f aces conprise a
first side surface and a second side sur f ace. The at least two

m s-insertion protection mechani snms conprise a first ms-insertion
protection 20 BRIEX IEESCRURITION d&gd THE tDRAWINGE si de surface, a second

m s-insertion protection mechani sm proyided.in the secon si de
surface, and a third rﬁlﬁqxf?sé‘rt}%napr#&‘ﬁ({o‘r? %‘?u%?’%rr?‘gl“trﬁﬁ'ﬁ}?d@d

either in the §bhsie Séf@subiacedaqge ddediEmecoltample 1sitlensyrfeacmt 25

invention:

Figure 2 is a schematic diagram illustrating a
10 cartridge holder provided in an optical disk apparatus which

receives the double-sided cartridge of Example 1;
4

Figure 3A is a perspective view illustratinghow the
double-sided cartridge of Example 1 is inserted into the
15 cartridge holder;

Figure 3B is a plan view illustrating how the
double-sided cartridge of Example 1 is inserted into the
cartridge holder:;

20

Figure 4A is a perspective view illustrating how the
double-sided cartridge of Example 1 is inserted into the
cartridge holder:;

25 Figure 4B is a plan view illustrating how the
double-sided cartridge of Example 1 is inserted into the
cartridge holder;

Figure 5A is a perspective view illustrating how the
30 double-sided cartridge of Example 1 is inserted into the

cartridge holder;

Figure 5B is a plan view 1llustrating how the



I n one enbodi nent of the invention, the corner portions conprise
first corner portions along the first side surface and second corner
portions along the second side surface. The di stance between the
first ms-insertion 30 protection mechani sm and one of the first corner

portions I's substantially equal to a di stance between the second
m s-insertion protection nmechani smand a correspondi ng one of the
second corner portions - -7-

- 10
I n one enbodi nent of the invention, the distance bet ween the first
m s-i nsertion rotectlon nechanlsn1and hi one of the first corner
tan

portions is FCaEfuatdge of (Fxamplet Lnte HBFREERI: RRtPhLPS

WiS-inserti(uhﬁﬂﬂﬁdgélﬂﬁlder; mechani sm and a correspondi ng one of the
first or second

Figure 6 is a schematic diagram illustrating a
5 single-sided cartridge according to Example 2 of the present
invention;

Figure 7 is a perspective view illustrating a

mis-insertion of the single-sided cartridge of Example 2:
10

Figure 8 is a schematic diagram illustrating a
4

single-sided cartridge according to Example 3 of the present
invention;

15 Figure 9 is an exploded perspective view
illustrating a cartridge holder provided in an optical disk
apparatus which receives the single-sided cartridge of
Example 3;

20 Figure 10 is a perspective view illustratinghow the

single-sided cartridge of Example 3 is inserted into the
cartridge holder:

Figure 11l is a perspective view illustrating how the
25 single-sided cartridge of Example 3 is inserted into the
cartridge holder:

Figure 12 is a schematic diagram illustrating a
conventional single-sided cartridge:
30
Figure 13 is a schematic diagram illustrating a
cartridge holder provided in an optical disk apparatus which

receives the conventional single-sided cartridge:



corner portions. I n one enbodi nent of the invention, the

cartridge 10 conprises a single-sided cartridge.

I n one
embodi ment of the invention, the cartridge further conprises a
concave- shaped aut o-1 oadi ng sl ot provided in at |east one of the side
surfaces. The 15 auto-loading slot is |located such that the
m s-insertion protection nmenber engages with the third m s-insertion
protection nmechanismafter the m s-insertion protection menber passes
over the auto-|oading slot. 20 ~ 121" one enbodi ment of the
I nvention, the cartridge conprises a single-sided cartridge.
I n one enbodi nent of the invention, the cartridge further conprises

an openi ng and a shut '_tﬁ:?‘ﬂ%r 1QPe; 215.plar.£ ng/igboig_erlglsrgl}sdst%%gio ‘9“5 r%‘te

I on

m s-i nsertion
area of the

protectio mechani'smi s provi
conveghitaregr). single-sided carymidgee isniiodientid dintichdhe

invention, the.ghuti&fe o1der:;

5

10

15

20

25

30

FPigure 15 is a plan view illustrating how

rt
o
17

conventional single-sided cartridge is inserted into
cartridge holder;

ot

he

Figure 16 is a plan view illustrating how the
gonventional single-sided cartridge is inserted into the
cartridge holder:; and

Figure 17 is a schematic diagram illustrating a
conventional double-sided cartridge.

BEST MODE FOR CARRYING OUT THE INVENTION

Hereinafter, the present invention will be de-
scribed in more detail by way of illustrative examples with
reference to the accompanying drawings.

(Example 1)

Figure 1 is a schematic diagram illustrating a
double-sided cartridge 1 according to Example 1 of the
present invention. Figure 2 1is a schematic diagram
illustrating a cartridge holder 10 provided in an optical
disk apparatus which receives the double-sided cartridge 1.
Figures 3A, 3B, 4A, 4B, 5A and 5B are diagrams illustrating
how the double-sided cartridge 1 is inserted into the
cartridge holder 10.

Referring toFigure 1, the double-sidedcartridge 1

accommodating an optical disk therein has a window 2 on both



30 novabl e toward either side of the opening.
enbodi nent of the invention, the cartridge
cartridge.

I n one enbodi ment of the invention, the shutter is novabl e toward ‘only -

one side of the opening. 5 I n one enbodi nent of the invention,
the cartridge conprises a single-sided cartridge.

I n one
conpri ses a doubl e-si ded
-8-

- 12 -

sides thereof for receiving a pickup of the disk drive, and

a U-shaped slidable shutter 3 for opening/closing the
window.

The shutter 3 is movable toward either side of the
window 2, and is biased by a shutter spring (not shown) to
close the window 2. As the cartridge 1 is inserted into the
disk drive, the shutter 3 hits a shutter opener (not shown)
provided in the disk drive, which then moves the shutter 3
10 to open the window 2. The same shutter opener can move the

shutter 3 to open the window 2 also when the cartridge 1
is inserted with its reverse side facing up, because the
shutter 3 is movable toward either side of the window 2.
15 All of the four corners 4 of the cartridge 1 have
the same rounded shape. A mis-insertion protection slot 5
is provided along both side edges of the cartridge 1 near
the rear edge (opposite to the shutter 3) thereof. The
slot 5 comprises an inclined guide section 6 for guiding

20 amis-insertion protection pin 11 (further described later)

and a stopper section 7.

Now, an operation of inserting the cartridge 1 into

the cartridge holder 10 will be described. As illustrated

25 in Figure 2, the cartridge holder 10 is provided with the
mis-insertion protection pin 11 made of a torsion spring.
One end of the mis-insertion protection pin 11 is bent at
about 90°, thereby forming a stopper 12, and the other

end 11A is secured on an outer surface of the cartridge
30 holder 10.

The stopper 12 extends through a guide hole 13 of

the cartridge holder 10 to be present within the insertion



According to another aspect of this invention, there I's provided an
aut o-1 oadi ng device for loading a cartridge 10 of the present invention.

The auto-1oadi ng device com prises: a cartridge holder for holding
the cartridge; and an aut o-1 oadi ng nechani smfor |oading the
cartridge. The cartridge hol der includes am s-insertion

pr ot ecti onnenber for engaging with the ms-insertion protection
mechani sm 15 so asto prevent the cartridge from beingm s-inserted. The
aut o- 1 oadi ng mechani smincl udes an engagement protrusion for engagi ng
wi th the auto-1oading slot. I n one enbodi nent of the

i nvention, thpattof| badi agreoidgeetharfizen $anier Hﬁuﬂhnﬂﬁsaat@@t@@ﬁor for

detecting theyson 14C8f LR rriage holder 10 hORe &rbedi ARl 1l
i nvention, the auto-| oading chani sm further conprises a nova Ie

pl ate coupl edavéidge Z@eLeQﬁwéVe‘ﬁgﬁg‘éﬂﬂﬁ Hheobrasi oh the‘rﬁér%QBtﬁIErlmgect e

starts novingrp this 8kQRE, Wrd1stHBpeRr &Q':ngﬁebﬁl?ﬂéé&%rkﬁéeé nlhendid&et or
detecting the cartridge he i nventi on descri bed
herei n makes E8§§P8Pe°§0the EREDGHEYAnPAgENSF CRFEYLEPRgIa mi s-i nserti on

protection mechanismin a magnetic or optlcal di sk cartridge for
reliably preventing m_s-insertion of the cqbtrid whi ch .
First, a case where e cartridge 1 is inserted

correctly {(in the right direction) will be described. As
the cartridge 1 is inserted into the cartridge holder 10
10 in the right direction as illustrated in Figures 3A and 3B,
the rounded portion of the corner 4 hits the stopper 12.
Since the corner 4 has a rounded shape, the insertion of
the cartridge 1 forces the stopper 12 out of the insertion
path of the cartridge } (1n the direction indicated by
15 arrow B in Figures 3A and 3B), thereby resulting in a state
as illustrated in Figures 4A and 4B, thus allowing the

cartridge 1 to be inserted further into the cartridge
holder 10.

20 Since the cartridge 1 is a double-sided cartridge,
it exhibits the same profile whether it is faced up or faced
down. Therefore, the cartridge 1 can of course be inserted
into the cartridge holder 10 as illustrated in Figures 3A,
3B, 4A and 4B with the reverse side thereof facing up.

25
Next, a case where the cartridge 1 is inserted in
a wrong direction, i.e., from the rear edge thereof, will
be described referring to Figures 5A and 5B. Since the
corners 4 on the rear edge of the cartridge 1 have the same
30 rounded shape as that of the corners 4 on the front edge

thereof, the cartridge 1 can be inserted to a certain depth

into the cartridge holder 10 as illustrated in Figures 3A
and 3B.



can suitably be used in a cartridge with a |large shutter

-9- notion area, and which can be used either in a single-sided
cartridge or in a double-sided cartridge. BRI EF DESCRI PTI ON OF THE
DRAW NGS 5 Figure 1 is a schematic diagramillustrating a ‘
doubl e-si ded cartridge according to Exanple | of the present

I nventi on; Figure 2 is a schematic diagramillustrating a 10

cartridge hol der provided in an opticalqgdisk apparatus which

recei ves
t he doubl e-sided cartridge of Exanple 1,

As the cartridge 1 is further inserted, the stop-
per 12 is urged into the slot 5 by virtue of the bias of
the torsion spring and guided along the inclined guide

5 section 6 of the slot 5 so as to hit the stopper section 7,
as illustrated in Figures 5A and 5B. Since the stopper

section 7 is generally perpendicular to a side surface 10A

of the cartridge 1, there is no force to move the stopper 12

in the direction indicated by arrow B.
10

Thus, the cartridge 1 cannot be inserted further
J'tnto the cartridge holder 10, thereby providing the
mis-insertion protection function. Still, the cartridge 1
can be pulled out from the cartridge holder 10 as the

15 stopper 12 is guided along the guide section 6 out of the
slot 5.

The mis-insertion protection function is similarly

provided when the cartridge 1 is inserted into the cartridge

20 holder 10 from the rear edge thereof with the reverse side
facing up. In this way, the mis-insertion protection
mechanism can be provided separately from the corner 4 and
outside the motion area of the shutter 3. Thus, desirable
freedom is provided in designing the shutter 3, thereby
25 allowing the shutter 3 motion area to be as large as that

in Example 1 (see Figure 1).

(Example 2) ,

Figure 6 is a schematic diagramillustratinga fixrst
30 single-sided cartridge 20 according to Example 2 of the
present invention. Figure 7 is a diagram illustrating a
mis-insertion of the first single-sided cartridge 20. In

Figures 6 and 7, like reference numerals to those in the



Figure 3A is a perspective view illustrating how the doubl e- si ded
cartridge of Exanple 1 is inserted into the 15 cartridge hol der;

Figure 3Bis a plan view illustrating how the doubl e-si ded cartridge
of Exanple 1 is inserted into the cartridge holder; 20

Figure 4A is a perspective view illustrating how the doubl e- si ded
cartridge of Exanple 1 is inserted into the cartridge hol der; 25
Figure 4B is a plan view illustrating how the doubl e-si ded cartridge
of Exanple 1 is inserted into the - 1%artridge hol der

Figure 5A is a perspective viewillustrating how the 30 doubl e- si ded

cartridge of BxatRbeslyis doseidedi jites dimote 1ike Aldndrmige, Wallergt

Figure 5B is a plan view_.illustratjng how t he
9 fugtger be descrfbeg'befkw.

The first single-sided cartridge 20 is generally
5 the same as the double-sided cartridge 1 according to
Example 1 except for the following points. First, the
shutter 3 is movable toward only one side of the window 2
because the cartridge 20 is a single-sided cartridge.
Moreover, a second slot 21, having a similar shape to that
10 of the mis-insertion protection slot 5, is provided along
pne side edge of the cartridge 20 near the front edge thereof.
The side on which the second slot 21 is provided is opposite
to the side toward which the shutter is moved to open the
window 2. The second slot 21 is different from the slot 5
15 in that the second slot 21 does not extend through the
thickness of the cartridge 20. The distance S1 between the
second slot 21 and the front edge of the cartridge 20 is
generally the same as the disFance S2 between the slot 5

and the rear edge of the cartridge 20.

Referring to Figure 7, a mis-insertion protection
function will be described, which is provided when the
single-sided cartridge 20 is inserted into the cartridge
holder 10 from the front edge, but with the reverse (wrong)

25 side thereof facing up. The cartridge 20 is inserted to a
certain depth into the cartridge holder 10 as illustrated
in Figures 3A and 3B. As the cartridge 20 is further
inserted, the stopper 12 is urged into the second slot 21
by virtue of the bias of the torsion spring and guided along

30 the inclined guide section 6 of the second slot 21 so as
to hit the stopper section 7, as illustrated in Figure 7.
Since the stopper section 7 is generally perpendicular to
a side surface 20A of the cartridge 20, there is no force



- 10 - doubl e-sided cartridge of Exanple 1 is inserted into the
cartridge hol der: Figure 6 is a schematic di agram
illustrating a 5 singl e-sided cartridge according to Exanple 2 of the

pr esent i nvention; Figure 7 is a perspective view
illustrating a m s-insertion of the single-sided cartridge of Exanple
2; 10 Figure 8 is a schematic diagramillustrating a

singl e-sided cartridge according to Egagglg 3 of the present
i nvention;

tomove the stopper 12 in the direction indicated by arrow B.

Therefore, the cart'ridge 20 cannot be inserted any

further, thereby providing the mis-insertion protection
5 function.

In other directions, the single-sided cartridge 20
is inserted into the cartridge holder 10 as described above

with respect to the double-sided cartridge 1 in Example 1.
10

By such a structure, the single-sided cartridge 20
lis prevented from being inserted into the cartridge
holder 10 with the reverse side thereof facing up. As
described above, the slots 5 and 21 are located at generally

15 the same distance (S1 and S2) respectively from the front
edge and the rear edge of the cartridge 20, thereby stopping
the mis—inserted' cartridge 20 at generally the same depth
in the cartridge holder 10. Thus, a user can easily

recognize the mis-insertion.
20

Moreover, as in Example 1, the slots 5 and 21 can
be provided separately from the corner 4 and outside the

motion area of the shutter 3, thereby facilitating the
cartridge design.
25

Furthermore, in Example 2, the second slot 21 does

not extend to the front or upper surface of the cartridge 20,

so that the single-sided cartridge 20, as viewed f?:om the

front side, exhibits the same profile as that of a dou-

30 ble-sided cartridge, thereby adding an aesthetic advantage

to the cartridge 20. Functionally, however, the second

slot 21 may of course extend through the thickness of the
cartridge 20.



15 Figure 9 is an expl oded per spective Vi ew

illustrating a cartridge hol der provided in an optical disk appar at us
whi ch receives the single-sided cartridge of Exanpl e 3; 20

Figure 10 is a perspective view illustrating how the si ngl e- si ded
cartridge of Exanple 3 is inserted into the cartridge hol der;

Figure 11 is a perspective view illustrating how the 25 si ngl e- si ded
cartridge of Exanple 3 is inserted intqQ tjhe - cartridge hol der;

Figure 12 is a schematic diagramillustrating a conventi onal

singl e-sided cartridge; 30 Figure 13 is a schematic diagram
illustrating a cartridge hol der provided in an optical disk
apparatus which WHiaeekhvas ofheheonyant conakrsi ofl e icded rdarder i2dge;

are rounded in Example 2, the corners may have any other
shape as long as the mis-insertion protection pin in the

5 disk drive can be appropriately guided around the corners.

(Example 3)
Figure 8 is a schematic diagram illustrating a
second single-sided cartridge 22 according to Example 3 of
10 the present invention. Figure 9 is a schematic diagram
illustrating a cartridge holder 10A of an optical disk
;pparatus which receives the second single-sided car-
tridge 22. Figures 10 and 11 are diagrams illustrating how
the second single-sided cartridge 22 is inserted into the
15 cartridge holder 10A. In Figures 8 to 11, like reference
numerals to those in the previously discussed figures denote

like elements, will not further be described below.

The second single-sided cartridge 22 is generally
20 the same as the first single-sided cartridge 20 according
to Example 2 except for the following points. The sin-
gle-sided cartridge 22 has a concave auto-locading slot 24
provided along both side edges of the cartridge 22 near the
front edge thereof, with a second slot 23 being provided
25 on the rear side of the auto-loading slot 24 {The second
slot 23 is generally the same in shape as the second slot 21
of Example 2). The auto-loading slot 24 engages with an
auto-loading mechanism (further described later) provided
in the optical disk apparatus to automatically load the

30 cartridge 22 into the apparatus.

Next, the cartridge holder 10A having the auto-

ioading mechanism will be described below. Referxring to



Figure 14 is a plan view illustrating how the
single-sided cartridge is inserted into the

conventi onal

10

cartridge holder; 5
Figure 15 is a plan view illustrating how the conventi onal
single-sided cartridge is inserted into the cartridge hol der;
Figure 16 is a plan view illustrating how the Convent i onal
single-sided cartridge is inserted into the cartridge hol der; and
Figure 17 is a schematic diagramillustrating a 15 conventi onal
doubl e-si ded cartri dge. BEST "M3E

10

15

20

25

30

Figure 9, the cartridge holder 10A includes a window 25 on
both side surfaces thereof and a plurality of pins 26
provided integrally on the upper surface. The cartridge
holder 10A further includes a movable plate 27, which is
provided with a plurality of elongated guide grooves 28
respectively engaging with the pins 26. The movable
plate 27 also includes a bent portion 36. Aplate spring 29,
having an engagement protrusion 29A at the tip thereof, is
provided at both ends of the bent portion 36.

A rack 30 is provided on the rear side of the movable
4
plate 27. The rack 30 meshes with a pinion gear 32 fit

around a shaft of a motor 31 which is fixed in the apparatus.

The movable plate 27 further includes a detection section 33.

A first sensor 34 and a second sensor 35, both of which are
light emitting-receiving devices, are fixed on the detection
section 33. Such a light emitting-receiving device can
emit light downwardly so as to detect if the cartridge 22
is present under the light emitting-receiving device by
detecting light reflected by the cartridge 22.

The auto-loading operation will now be described.
When the cartridge 22 is inserted into the cartridge
holder 10A in a predetermined (right) direction, the
corner 4 of the cartridge 22 hits the stopper 12, as de-
scribed above in Example 1, thereby moving the stopper 12
out of the insertion path of the cartridge 22. The car-
tridge 22 is inserted further into the cartridge holder 10a
while one side surface abuts the stopper 12. Since the
auto-loading slot 24 is in a concave shape which does not
extend to the “u;';per surface of the cartridge 22, the
stopper 12 passes over, and 1s not urged into, the
auto-loading slot 24.

FOR CARRYI NG OQUT THE | NVENTI ON



Hereinafter, the present invention wll be de- scribed in nore detai

by way of illustrative exanples with 20 reference to the acconpanyi ng
draw ngs. (Exanmpl e 1) Figure 1 is a schematic
diagramillustrating a doubl e-sided cartridge 1 according to Exanple
1 of the 25 present invention. Figure 2 is a schematic di agram
Illustrating a cartridge hol der 10 provided in an optical di sk
apparatus which receives the doubl e-sidedqcartridge 1. Fi gures 3A,

3B, 4A, 4B, 5A and 5B are diagrans illustrating how t he doubl e- si ded
cartridge 1 is inserted into the 30 cartridge hol der 10.

Referring to Figure 1, the doubl e-sided cartridge 1 accommodat i ng an

optical disk therein Ras tReW-Re@WidqeN2R0tR inserted further into the

cartridge holder 10A, the presence of the cartridge 22 is
detected by the first sensor 34 and then by the second
5 sensor 35 of the detection section 33. Meanwhile, the
engagement protrusion 29A& of the plate spring 29 is pushed
by the corner 4 of the cartridge 22 out of the insertion
path of the cartridge 22 through the window 25, and then
slides against the side surface of the cartridge 22. As the
10 cartridge 22 1is 1inserted further into the cartridge
‘polder 10A, the engagement protrusion 29A engages into the
auto-loading slot 24 of the cartridge 22 by virtue of the

resilient force of the plate spring 29, thereby holding the
cartridge 22.

Figure 10 illustrates the cartridge 22 upon
completion of tﬁe manual loading of the cartridge 22 into
the cartridge holder 10A. The first sensor 34 and the
second sensor 35 of the detection section 33 successively

20 detect the cartridge 22 with a predetermined time lag
therebetween. Thus, the motor 31 is activated and starts
rotating the pinion gear 32. The rotary force is trans-
ferred to the rack 30, thereby moving the movable plate 27
rearwardly {in the direction indicated by arrow R1l) along

25 with the cartridge 22 heing held by the movable plate 27.

After moving the movable plate 27 for a certain
distance, the motor 31 stops, thereby completing the
auto-loading operation. Figure 11 jillustrates the car-

30 tridge 22 upon completion of the auto-loading operation.
By employing such an auto-loading operation, it is possible

to improve the user's operational feeling.



- 12 - sides thereof for receiving a pickup of the disk drive, and

a U shaped slidable shutter 3 for opening/closing the w ndow. 5

The shutter 3 is novable toward either side of the wi ndow 2, and is

bi ased by a shutter spring (not shown) to cl ose the window 2. As the
cartridge 1 is inserted into the di sk drive, the shutter 3 hits a
shutter opener (not shown) provided in the disk drive, which then
noves the shutter 3 10 to open the wiyndow 2. The same shutter opener
can nove the shutter 3 to open the wi ndow 2 also when the cartridge 1
Is inserted with its reverse side facing up, because the shutter 3 is
novabl e toward eit heWhepdEhefcaRerifigdone 2bs 1nperted with tha Fewerste four

corners 4 of Jile ¢Relel#9eakitdVaip, the ldtoFHe® 1PUNEEG.SB2PE. padses

m s-insertion protection s|ot i s provided al ong_both side edges of
the cartri dg@veInéhp auto- 1?ﬁ@1P€a$l%Hg%4(%E¢Q%¥?e8ld“Fﬁéjgﬁhpﬂéﬁ

t her eof The stoppersk8ktPofiONG 30 aecbnalsmwl 23li(ga gred gy, Ehépebgui di ng

20 m s-insertion protection pin 11 (fur% . des rlb%d Iater) and
a st oppér sed@5oyiding the mis-insertion pro ion func

As described above, the second single-sided car-
tridge 22 has the auto-loading slot 24 shaped in a concave
shape, so that the cartridge 22 provided with the mis-

10 insertion protection slot 23 along the side surface thereof
can be automatically loaded.

INDUSTRIAL APPLICABILITY

According to the present invention, a mis-insertion

15 protection mechahism as described abave is provided along
one or both of the side edges of the cartridge, thereby
successfully providing a reliable mis-insertjion protection
function to a disk cartridge, in which it is difficult to

differentiate the respective shapes of the corners from one
20 another.

Various other modifications will be apparent to and
can be readily made by those skilled in the art without
departing from the scope and spirit of this invention.

25 Accordingly, it is not intended that the scope of the claims
appended hereto be limited to the description as set forth

herein, but rather that the claims be broadly construed.



Now, an operation of_inserting the cartridge 1 into the cartridge

hol der 10 will be described. As illustrated 25 in Figure 2, the
cartridge hol der 10 i}j HM"(‘H“”“”M he m s-insertion protection pin
11 made of a torsion e :; Ble end of the mis-insertion protection
pin 11 is bent at about 50, thereby formng a stopper 12, and the

ot her end 11A is secured on an outer surface of the cartridge 30

hol der 10. The stopper 32 extends through a guide hole 13
of the cartridge holder 10 to be present within the insertion

-13- path of the cartridge 1. The iyggper 12 abuts a tab por-

tion 14 of the cartridge holder 10 and 987 'ged away from

1. A cartridge accommodating a disk therein which is in-
serted into a cartridge holder, the cartridge holder being

5 provided with a mis-insertion protection member, wherein:
the mis-insertion protection member is located

within an insertion path along which the cartridge is

inserted into the cartridge holde

K

the cartridge has a substantially rectangular
10 shape:

s the cartridge has a corner portion at each of four
corners of the substantially rectangular shape, the corner
portion being shaped so as to abut on the mis-insertion
protection member to move the mis-insertion protection

15 member out of the insertion path:

the cartridge has at least two mis-insertion
protection mechanisms for engaging with the mis-insertion
protection member so as to prevent the cartridge from being
mis-inserted; |

20 the cartridge has two side surfaces which are

substantially perpendicular to a surface of the disk and

extend along a direction substantially parallel to =a
direction in which the cartridge is inserted into the
cartridge holder; and

25 amis-insertion protectionmechanismof the at least
two mis~insertion protection mechanisms is provided on each
of the side surfaces.

2. A cartridge according to claim 1, wherein the mls-
30 insertion protection mechanism includes a slot formed in

at least one of the side surfaces.

3. 2 cartridge according to claim 2, wherein the slot



a side thereof by virtue of the bias of I ng. In thIS
state, the stopper 12 is designed to Hi‘ t\iﬂ“%ﬂjg portion of the
corner 4 of the cartridge 1. se where the

cartridge 1 is inserted correctly (|n the right direction) will be"
descri bed. As the cartridge 1 is inserted into the cartridge hol der 10
10 in the right direction as illustrated in Figures 3A and 3B, t he
rounded portion of the corner 4 hits thezstopper 12. Si nce the corner
4 has a rounded shape, the insertion of the cartridge 1 forces the

st opper 12 og{néﬁuég%}insertion path of the cartridge 1 (in the
direction indica y 15 arrow B in Figures 3A and 3B), thereby

resulting in a state an incasned uptids edechibnguweprikiayd #Bsuliiuge

all owi ng the ; : (g e [ to th car i dge
ol der fo. | BeLin€aNi Sshddt 1 LHSPELGE SHERIELs B0 lIGiER, the
cartridge, mis-ipsexhiont prohecsans pembame Wimsk her it is faced up or

faced 5 down. Theg efqp e%hﬁ: ééd ﬁ%ﬁ f?éﬁ%n%dﬂsertted

into the cartridge hol der S | ustrate n Figure °4A and
4B with the rkberseldedesvrépess féerngcaata%mg the mis-iNeertiancase

where the carprbtig€tiohs rdiitfist €doi hrevent at%or&z%ﬂl%é Ofrofh - Sreinlg OM
the rear edge thereof, wll be described referring to F|gure SA and
5B. Since themls inserted.

10 4. A cartridge according to claim 1, wherein:
the two side surfaces comprise a first side surface
%nd-a second side surface;
the corner portions comprise first corner portions
along the first side surface and second corner portions along
15 the second side surface:;
the at least two mis-insertion protection mecha-
nisms comprise a first mis-insertion protection mechanism
provided in the first side surface and a secondmis-insertion
protection mechanism provided in the second side surface:
20 and
a distance between the first mis-insertion
protection mechanism and one of the first corner portions
is substantially equal to a distance between the second
mis-insertion protection mechanism and a corresponding one

25 of the second corner portions.

5. A cartridge according to claim 1, wherein the cartridge
comprises a double-sided cartridge.

30 6. A cartridge according to claim 1, wherein the cartridge

comprises a single-sided cartridge.

7. A cartridge according to claim 1, wherein:



corners 4 on the rear edge of the—cartridge—3—have the sane 30 rounded
shape as that of the corners 4 t hereof, the
cartridge 1 can be inserted to Dgw"ﬂﬂmmm into the cartridge
hol der 10 as illustrated in Flgures 3B.

- 14 - As the cartridge 1 is further inserted, the st op-
per 12 is urged into the slot 5 by virtue of the bias of the torsion

spring and gui ded al ong the inclined QU|de 5 section 6 of the slot 5 so
as to hit the stopper section 7, a1 Tustrated in Fi gures 5A and 5B.
Si nce the stopper section 7 I's general ly perpendicular to a side

surface 10A of tiree c&bt:uicﬁige:urxatdqa@r eomBrige faok st os iy S HRECSt opper

12 In the difectiony’ pdisalgdhye arday B
the at least two mis-insertion protection mecha-
nisms comprise a first mis-insertion protection mechanism
5 provided in the first side surface, a second mis-insertion
protection mechanism provided in the second side surface,
and a third mis-insertion protection mechanism provided
either in the first side surface or in the second side
surface.
10

8. A cartridge according to claim 7, wherein:

the corner portions comprise first corner portions
along the first side surface and second corner portions along
the second side surface:

15 the distance between the first mis-insertion pro-
tection mechanism and one of the first corner portions is
substantially equal to a distance between the second
mis-insertion protection mechanism and a corresponding one
of the second corner portions.

20
9. A cartridge according to claim 8, wherein the distance
between the first mis-insertion protection mechanism and
the one of the first corner portions is substantially equal
to a distance between the third mis-insertion protection

25 mechanism and a corresponding one of the first or second
corner portions.

10. A cartridge according to claim 9, wherein the cartridge
comprises a single-sided cartridge.
30
il. A cartridge according to claim 7, wherein:
the cartridge further comprises a concave-shaped

auto-loading slot provided in at least one of the side



10

Thus, the cartridge 1 cannot be inserted further

into the cartrfdge*hUTdET'IO‘"Thereby provi di ng the m s-insertion
on fun cartridge 1 can be pulled out from
ridge I('ulllﬂ "I IHSH |I ES stopper 12 is guided al-ong the guide

protecti
the cart
section

6 out of*

thhe L ® The m s-insertion

protection function is S|n1IarIy provi ded when the cartridge 1 is
inserted into the cartridge 20 holgegélg fromthe rear edge thereof with
|

t he reve
protecti

rse side
on

facing up. In this way, the m s-insertion
mechani sm can be provi ded separately fromthe corner 4 and

out si de t he sitEfagesr ean®f the shutter 3. Thus, desirable freedomis

provided in designing,d hg 8hUibeaiRg t.cheﬂebysﬁocat%ldl W g %ﬂstsfeﬂget er 3
notion area to be as |arge as that Exanple 1 (see Figure 1
(Exanpl e 2) Mmis-insertion prpggrdien s‘“%f“%"c’ﬁeﬁﬁ‘tgﬁgeél Hjklein EPPustEaid ng a

HidH s étﬂ@@n Ci%dﬂddiﬁﬁ&)r? therbe@EM e fterEXaeRlig -2 néfe ithi®on

first 30
pr esent

of the ?lrstpg?ﬁﬁ?gl%

i nventi on.

gure is a diag ran1llkystrat|ng a m s-insertion

dBEMREF t PREGES20V N geasing SRt i ke

reference nunerals to those in the

10

15

20

25
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12. A

cartridge according toclaim 11, wherein the cartridge

comprises a single-sided cartridge.

13. A

cartridge according to claim 1, wherein:

the cartridge further comprises an opening and a

shutter for opening/closing the opening; and

the mis-insertion protection mechanism is provided

outside of a motion area of the shutter.

14. A cartridge according to claim 13, wherein the shutter
is movable toward either side of the opening.

15. Acartridge according toclaim 14, wherein the cartridge
comprises a double-sided cartridge.

16. A cartridge according to claim 13, wherein the shutter

is movable toward only one side of the opening.

17. A cartridge according toclaim 16, wherein the cartridge

comprises a single-sided cartridge.

18. An auto-loading device for loading a cartridge according

to claim 11, wherein:

the auto-loading device comprises:

a cartridge holder for holding the car-

tridge; and

an auto-loading mechanism for loading the



- 15 - previ ously discussed figures denote |like elenents, will not
further be described bel ow. The first single-sided cartridge
20 is generally 5 the sane as the doubl e-sided cartridge 1 according to

Exanpl e ‘1 except for the follow ng points. First, the _ BBy 1
nmovabl e toward only one side of the wi ndow 2 becauHml! ﬂmﬂﬂﬂwzo
is a single-sided cartridge. Mor eover, a second sl ot 21, cthawl

simlar shape to that 10 of the nis-iﬁsertion protection slot 5, is
provi ded al ong ,one side edge of "th& Cartridge 20 near the front edge

t her eof . The side on which the second slot 21 is provided is opposite
to the side towaridistiech the shutter is noved to open the wi ndow 2.

The second slot 21 iSt&%ffgéfg%ié%gnb%ﬁﬁeilOinéléées Anq&EQ&nEQ§5§880nd

sl ot 21 does not extend throu t hi ckness of thé cartridge 20.
The di st ance SIr¢fsGidem thember for engaging with the mis-insertion

protection mechanism so as to prevent the cartridge from

5 being mis-inserted; and

the auto-loading mechanism includes an engagement
protrusion for engaging with the auto-loading slot.

19. An auto-loading device according to claim 18, wherein
10 the anto-loading mechanism further includes a detector for
detecting the cartridge.

20. An auto-loading device according to claim 19, wherein:

the auto-loading mechanism further comprises a

15 movable plate coupled with the engagement protrusion: and

the movable plate starts moving along with the

cartridge in response to the detector detecting the car-
tridge.



second slot 21 and the front edge of the cartridge 20 is general ly
the sanme as the distance S2 between the slot 5 and the rear edge of
the cartridge 20. 20 Referring to Figure 7, a ms-insertion
protection function will be described, which is provided when the
single-sided cartridge 20 is inserted into the cartridge hol der 10
fromthe front edge, but wth the reverse (wong) 25 si de thereof facing
up. The cartridge 20 is inserted to a certain depth into the
cartridge holder 10 as illustrated 1/18in Figures 3A and 3B, As the
cartridge 20 is further inserted, the stopper 12 is urged into the
second slot 21 by virtue of the bias of the torsion spring and gui ded
al ong 30 the inclined guide section 6 of the second slot 21 so as

to hit the stopper sgction 7, as illustrated in Figure 7. Since the
stopper section 7 i§ﬁ$ [eﬁly perpendi cylar to a side surface 20A
of the cartridge 20, there is no force e

FIG.2




- 16 - to nove the stopper 12 in the direction indicated by arrow B
Therefore, the cartridge 20 cannot be inserted any further, thereby
providing the ms-insertion protection 5 function. In
other directions, the single-sided cartridge 20 is inserted into the
cartridge hol der 10 as descri bed above Wi th respect to the

doubl e-sided cartridge 1 in Exanple 1. 10 By such a
structure, the single-sided cartridge:§q8 is prevented from being
inserted into the cartridge hol'der 10 with the reverse side thereof
facing up. As descri bed above, the slots 5 and 21 are | ocated at
generally 15 the sanme distance (S1 and S2) respectively fromthe front
edge and the rear edge of the cartridge 20, thereby stopping t he

m s-inserted cartridge 20 at generally the sanme depth in the
cartridge holder 10. Thus, a user can easily recogni ze the

m s-insertion. 20 o Moreover, as in Exanple 1, the slots 5 and
21 can be proyided ge B fromthe corner 4 and outside the
notion area of the shutte ep tgcil&%ating t he

FIG.34



cartridge design. 25 Furthernore, in Exanple 2, the second

sl ot 21 does not extend to the front or upper surface of the
cartridge 20, so that the single-sided cartridge 20, as viewed from
t he ’ front side, exhibits the sane profile as that of a dou- 30

bl e-si ded cartridge, thereby adding an aesthetic advantage to the
cartridge 20. Functionally, however, the second slot 21 may of
course extend through the thickness oféﬁge cartridge 20.

- 17 - Wiile all of tiWé'four corners of the cartridge 20
are rounded in Exanple 2, the corners may have any ot her shape as | ong

as the ms-insertion protection pininthe 5 di sk drive can be

appropriately QUi?%?fﬁ(ﬁyl t he corners.
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(Exanpl e 3) Figure 8 is a schematic diagramillustrating a
second singl e-sided cartridge 22 according to Exanple 3 of 10 t he present
invention. Figure 9 is a schematic diagram illustrating a cartridge
hol der 10A of an optical disk apparatus which receives the second

si ngl e-si ded car - tridge 22. Figures 10 and 11 are diagrans
illustrating how the second single-sided cartridge 22 is inserted
into the 15 cartridge hol der 10A In f'gures 8 to 11, like reference
nunerals to those in the previously disé sed figures denote i ke

el ements, will not further be described bel ow The second
single-sided cartridge 22 is generally 20 the sanme as the first

singl e-sided cartridge 20 accordi ng to Exanple 2 except for the
foll owi ng points. The sin- gl e-sided cartridge 22 has a concave

aut o-l oadi ng slot 24 provi ded al ong both side edges of the cartridge
22 near the frent edge thereof, with a second slot 23 being provided
25 on the rear sidexof_ the/quto-Ilwading slot 24 (The second sl ot 23
is generally the sane in“shape\as the second slot 21 of Exanple 2).
The auto-1oadi ng sl ot 24 engages-wi-th\ an aut o- | oadi ng nmechani sm

j’T\\‘\ in the optical disk apparatus to
\2 into the apparatus.
o
A
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Next, the cartridge holder 10A having the auto- | oadi ng mechani sm

w Il be described below Referring to

- 18 - Figure 9, the cartridge hol der 10A includes a wi ndow 25 on
both side surfaces thereof and a plurality of pins 26 provi ded
integrally on the upper surface. The cartridge hol der 10A furt her

i ncludes a novable plate 27, which is 5 provided with a plurality of

el ongat ed gui de grooves 28 respectively engaging with the pins 26.

The novabl e pl ate 27al soi ncl udes@abdnt portion 36. Apl atespring 29,
havi ng an engagenent protrusion 29A at the tip thereof, is provi ded at
both ends of the bent portion 36. 10 A rack 30 is provided on

the rear side of @ﬂi{ﬁwquﬁ




plate 27. The rack 30 nmeshes with a pinion gear 32 fit around a shaft
of a notor 31 which is fixed in the apparatus. The novabl e plate 27
further includes a detection section 33. 15 A first sensor 34 and a
second sensor 35, both of which are light emtting-receiving devices,
are fixed on thedetection section 33. Such a |ight

em tting-receiving device can emt |ight downwardly so as to detect

if the cartridge 22 is present H?gﬁr the light emtting-receiving
devi ce by 20 detecting light reflected by the cartridge 22.

The aut o-1oading operation will now be descri bed. When the cartridge
22 is inserted into the cartridge hol der 10A in a predeterm ned
(right) direction, the 25 corner 4 of the cartridge 22 hits the stopper
12, as de- scri bed above in Exanple 1, thereby noving the stopper 12
out of the insertion path of the cartridge 22. The car- tridge 22 is
inserted further ingo the cartiidge hobder 10A whi | e one side
surface abuts the stggggf 1P e the =30 auto-loading slot 24 is in a
concave shape whi ch doe3 nd extehd t¢g the upper surface of the
cartridge 22, the yeilrn and is not urged into, the
aut o-1 oadi ng sl ot 2.

TR
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19 - As the cartridge 22 is inserted further into the
cartridge hol der 10A, the presence of the cartridge 22 is det ected by
the first sensor 34 and then by the second 5 sensor 35 of the detection
settion 33. Meanwhile, the engagenent protrusion 29A of the plate
spring 29 is pushed by the corner 4 of the cartridge 22 out of the

i nsertion path of the cartridge 22 through the w ndow 25, and then

sl ides against the side surface of the cartridge 22 As the 10 cartridge
22 is inserted further into the7/d&rtridge hol der 10A, the
engagenent protrusion 29A engages into the aut o- |l oadi ng slot 24 of the
cartridge 22 by virtue of the resilient force of the plate spring 29,
thereby holding tife[(; Acgftridge 22. 15 Fi gure 10
illustrates the cartridge 22 upon conpgetion of the manual | oadi ng of

the cartridge 22 into the cartridge hofder 10A. The first sensor 34
and the second senSO{ 35 of the Q{ection section 33 successively

e
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20 detect the cartridge 22 wth a predetermned tine |ag

t herebet ween Thus, the notor 31 is activated and starts rotating the
pi nion gear 32. The rotary force is trans- ferred to the rack 30,

t héreby noving the novable plate 27 rearwardly (in the direction

i ndi cated by arrow R1) al ong 25 with the cartridge 22 being held by the
novabl e pl ate 27. After noving the novable plate 27 for a
certain di stance, the notor 3187hgps, t hereby conpleting the

aut o- | oadi ng operation. Figure 11 il trates the car- 30 tridge 22
upon conpl etion of the auto-I|oading operation. By enpl oyi ng such an
aut o-1 oadi ng operation, it is possible to inprove the user's
operational feeling. - 20 -

Wien the cartridge 22 is inserted with the reverse

o
w




side thereof facing up, the stopper 12 (Figure 9) passes over the
auto-loading slot 24 (Figure 8) and then hits the st opper section 7 of
the second slot 23 (Figure 8), thereby 5 providing the m s-insertion
protection function. As descri bed above, the second

si ngl e-si ded car - tridge 22 has the auto-loading slot 24 shaped in a
concave shape, so that the cartridge 22 provided with the ms- 10
insertion protection slot 23 along the side surface thereof can be
automatical ly | oaded. | NDUSTRI18APPLI CABI LI TY

According to the present invention, a ms-insertion 15 protection
mechani sm as descri bed above is provided al ong one or both of the

si de edges of the cartridge, thereby successfully providing a
reliable ms-insertion protection function to a disk cartridge, in
which it is difficult to differentiate the respective shapes of the
corners fromone 20 anot her. \ Vari ous other nodifications
will be apparent to and m\beVreadily nade by those skilled in the
art wthout depgrting Ne" scope and spirit of this invention. 25
Accordingly, it is not inw ‘

FIG.7



appended hereto be limted to the description as set forth her ei n,
but rather that the clains be broadly construed.

21 - CLAI M5 1. A cartridge
accommodating a disk therein which is in- serted into a cartridge

hol der, the cartridge hol der being 5 provided with a ms-insertion
protection nenber, wherein: the ms-insertion protection
menber is | ocated Wi thin an insergi n path al ong which the cartridge
IS inserted into the cartridge H@V&gr; the cartridge has
a substantially rectangul ar 10 shape; the cartridge has a
corner portion at each of four corners of the substantially

rectangul ar shape, the corner




portion being shaped so as to abut on the m s-insertion protection
menber to nove the ms-insertion protection 15 menber out of the

i nsertion path; the cartridge has at |east two m s-insertion
protection nechanisns for engaging with the m s-insertion protection
menber so as to prevent the cartridge from being m s-inserted; 20
the cartridge has two side surfaces which are substantially

per pendi cular to a surface of the disk and extend along a direction
substantially parallel to a ditnéegion in which the cartridge is
inserted into the cartridge holder; and 25 a ms-insertion
protection nmechanismof the at | east two ms-iinsertion protection
mechani snms i s provided on each of the side surfaces. 2. A

cartridge accorgﬁﬁ CIO#}Iain11, wherein the ms- 30 insertion protection
mechani smincludes a slfot formed in at least o q of the side
surfaces. 3. A cartridge accordﬁ i , Wherein the slot

28 | o T ) — 10A




- 22 - i ncl udes: an inclined guide section conprising a
surface inclined with respect to the side surfaces for guiding the

m s-insertion protection nmenber; and 5 a stopper arranged
substantially perpendicular to the side surfaces for contacting the
m s-insertion protection nenber to prevent the cartridge from being
m s-inserted. 10 4. A cartridge according to claim1, wherein:

the two side surfaces conprise a first side surface and a second side
surface; t he corner poﬁbﬂ@ns conprise first corner portions
along the first side surface and second corner portions along 15 t he
second side surface; the at least two m s-insertion
protection necha- nisms conprise a first ms-insertion protection
mechani sm provided in the first side surface and a second

m s-insertion prot ection nmechani smprovided in the second side
surface;

-
o




20 and a di stance between the first m s-insertion

protection nmechani sm and one of the first corner portions IS
substantially equal to a distance between the second m s-insertion
pretection mechani sm and a correspondi ng one 25 of the second corner
portions. 5. A cartridge according to claim1l, wherein the
cartridge conpri ses a doubl e-sided cartridge. 30 6. A cartridge
according to claim1l1, wherein the cartridge conprises a single-sided
cartridge. 7. Acartridge ac¢dfting to claim1, wherein:

22




the two side surfaces conprise a first side surface and a second side
surface; and the at least two ms-insertion protection necha-
nisms conprise a first ms-insertion protection mechanismb5 provi ded in
the firs5t side surface, a second mis-insertion protection nechani sm
provided in the second side surface, and a third ms-insertion
protection nmechani sm provi ded either inthe f irst side surface or in
t he second side surface. 10 8. A cartridge according to claim
7, wherein: t he corneriﬁﬁﬁtions conprise first corner
portions along the first side surface and second corner portions

al ong the second side surface; 15 t@ di stance between the
first ms-inserti o- tecti on neghani sm apd one of the first
corner portions |§QIE§- 7£|bstanti ally edegl to af)gl?stance bet ween t he
second m s-insertion protection necE

of the second corner portions. 20

8, wherein the distance bet ween
mechani sm and t he one of the f
equal to a distance betweer

ani sm and a correspondi ng one
A cartridge according to claim

104

105
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25

mechani sm and a correspondi ng one of the first or second
portions.

10. A cartridge according to claim9, wherein the
cartridge conprises a single-sided cartridge. 30 11. A
cartridge according to claim7, wherein: the cartridge
further conprises a concave-shaped aut o-l oading slot provided in at
| east one of the side

- 24 -
surfaces; and the auto-loading slot is |ocated such that the
m s-insertion protection menber engdd¢d8with the third m s-insertion
protection mechanismafter the ms-insertion 5 protection nmenber passes
over the auto-loading slot.

cor ner

FIG. 14




12. A cartridge according to claim11l, wherein the cartridge conpri ses
a single-sided cartridge. 10 13. A cartridge according to claim1,
wher ei n: the cartridge further conprises an opening and a
shutter®for opening/closing the opening; and t he

m s-insertion protection nmechanismis provided outside of a notion
area of the shutter. 15 14. A cartridge according to claim 13,
wherein the shutter is nmovabl e, tqward either side of the opening.

15. A cartridge according to clai m14/ \therein the cartridge 20

conprises a doubl e-sided cartridge. 16. A cartridge according to
claim 13, wherein the shutter is novabl e toward only one side of the
openi ng. 25 17. A cartridge according to claim 16, wherein the
cartridge conprises a single-sided cartridge.

FIG.15




18. An auto-loading device for |oading a cartridge according

to claim
11, wherein: 30 t he auto-1 oadi ng devi ce conpri ses:
a cartridge holder for holding the car- tridge; and
an ‘aut o= | oadi ng mechani smfor |oading the cartridge;
the cartridge holder includes a ms-insertion protection nenber for

engaging with the ms-insertion protection nmechanismso as to prevent
the cartridge fromb5 bei ng m s-inserted; and t he

auto-1 oadi ng nechani smincludes an efpgagenent protrusion for engagi ng
wi th the auto-1oading slot.

FIG.16
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19. An aut@*foéﬂing device according to claim 18, wherein 10 the

aut o-1 oadi ng nmechani sm further includes a detector for detecting the
cartridge. 20. An auto-loading device according to claim19,

wher ei n: t he auto-1oadi ng nechani sm further conprises a 15
novabl e plate coupled with the engagenment protrusion; and t he
novabl e plate starts noving along with the cartridge in response to
the detector detecting the car- tridge.
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