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I SK CARTRI DCE Field of the lL.nvention The present inventiofrelates*to a

i'sk cartridge equi pped with a housing which rotatably accommd;ﬂ“;e&;phertﬁ'jl
a di sk such as a magneto-optic disk. Backgr und of t he Inventlon
Conventtonal |y, a nmagneto-optic disk unilt i ’Bﬁ |s§ Hpt
\/\/rnchwoperatesto wite information signalst 552 }ﬁig_‘, J
signal s~from a magneto-optic disk which is{ At dat é?F e
housi ng of a disk cartridge. Traditionally, the above- not ed disk unit
conprises a cartridge | oading nmechanismw th a cartridge hol der through
which a disk cartridge is supported, a rotating nechani smwhich i-ncludes a
di sk tabl e provided bel ow the cartridge | oading nmechani smfor hol ding the

- magnet o-optic di sk and .a ‘spi ndl e pakRr chfRiftbEe! y driving the disk table,
an optical pick-up device provided rearward of the rotatirg nechani sm and

havi ng anrbéle®aif Whd amven&donxt ernal magnetic-field generator provided
above the optical pick-up device and having a magnetic-field ap I | cat I on

head, and a |ifti nFhfePFesesh PRRAERN fplatiad & BofH skneasky
magnetlcfleld tor . and.the optical up._devi efor raversmg
Upvardl y SROLRRSMIERG § PRESHRY 1 ‘8‘&%"2‘@%@% secomhioddtes t*t’erel a

disk such as a magneto-optic diskﬂ

9452

Background of the Invention

Conventionﬁlly; a magneto-optic disk unit is well known
as a disk unit which ope;atgg_;o write information signals to
and/or read information sigﬁ?lé from a magneto-optic disk which
is rotatably accommodated in a housing of a disk cartridge.

Traditionally, the above-noted disk unit comprises a
cartridge loading mechanism with a cartridge holder through which
a disk cartridge is supported, a rotating mechanism which
includes a disk table provided below the cartridge loading
mechanism for holding the magneto-optic disk and a spindle motor
rotatively driving the disk table, an optical pick-up device
provided rearward of the rotating-mechanism and having an
objective lens, an external maghétic-field generator provided
above the optical pick-up device and having a magnetic-field
application head, and a lifting mechanism provided forward of
both the external magnetic-field generator and the optica} pick~
up éevice for traversing upwardly and dbwnwardly the rotating
mechanism.

In the conventional magneto-optic disk unit as set out

above, after the disk cartridge is carried at a predetermined



In the conventional magneto-optic disk unit as set out above, after the
dlsk cartridge is carried at a predeterm ned 2 cartridge |oading
p05|t|on writing and readi ng of information sigia ;40 and fromthe
nagngLQ"thlc di sk are achieved by rotatjy ng the nagnéto-optic disk at the
carg:ri dge“l oadi ng position. The disk cartridge to be |oaded in this type of
magnet o-optic disk units are generally constructed as shown in Figs. 1 and
2 whérein.a disk cartridge 201 conprises a disk-1ike nmagneto-optic disk 202
and a housing 203 rotatably accomodati ng therein the magneto-optic disk
202. O these, 'the magneto-optic disk:202 is fornmed with a magnetic

recordi ng Iayer in a.recording region. A magneto-optic disk neans

(herel nal bebrr8agh Y0hhidg Vo4 01T ORIALION Ha00381hg §_B8diREoLf3dTon

i nformati on sign FOM T e nmagnet'’i c recording layer. e magneto-optic

di sk 202 Bagnai188ts éﬁ&%%ﬂgtwrﬁa?ew opviE aSsk srgnathiegeadbpg surface
at one side thereof which is for with a disk-like netallic chucking hub
202a in tbetatlng the magneto—optlc disk at the cartrldge loading-

position.
| The disk cartridge to be loaded in this type of
magneto;optic disk uhits are generally constructed as shown in
figs. 1 and 2 wherein a disk cartrldge 201 comprises a disk- 11ke
magneto—optlc dlsk 202 and a hou51ng 203 rotatably accommodatlng
therein the magheto-optlc disk 202. |
| Of these, the magheto-optic disk 202 is formed with a
magnetic recording layer in a recording region. A magneto-optic
disk means (hereinafter "disk uhit") writes information signals
to and/orlreads information sidnals from the magnetic recording
layer. - | | o
fhe magneto¥optic disk 202 has a main recording sﬁrface
serv1ng as a signal recordlng surface at one side thereof which
is formed w1th a disk-like metalllc chucking hub 202a in the
center portlon of the dlsk.. The housing 203 is also comprised of
an opp051ng pair of substantlally box-like halves, hamely an
upper half 204 and a lower half 205, which halves defihe therein
an internal space sized to accommodate the magneto-optic disk
202. The hou51ng 203 1is constructed such that these halves 204
' and 205 abut each other. -
| The housing 203 is formed at its front portlon 209 with

a shutter openlng member engaging portion 224 which engages a



center portion of the disk. The housing 203 is also conprised of an
oppesi ng pair of substantially box-like halves, namely an upper half 204
and a lower half 205, which halves define therein an internal space sized
to accommodate the magneto-optic disk 232. The housing 203 is constructed
such that these halves 204 and 205 abut each other. The housing 203 is
fornéd\gt its front portion 209 with a shutter opening nenber engagi ng
portion 224 which engages a 3 shutter opening pin (set out below) of a
cartridge holder to shift an opening of the housing holder to shift an
opening of the housing into its open state. A cartridge insert pin hole 228
is provided in the vicinity of the front section of one side wall portion
207 of t henlotisd Ngpdriiirly Wirc i s@tCantl bdgswnobfl Pidarks@tigeUhobeépoi s

i nserted. The lower half 205 of the housing 203 is fornmed with cartridge
posi t i onishyi ff rarempeydmeEntothdhes hpagingdhoPdentticishdf§age eneninggef the
posi tioning-pjns (set out belo to position the disk cartrigge 201 in the

magnet o- gt Qﬁsﬂ?qﬂﬂ%t%!?qepbs ASBer RofPTontdfe JrsERtaPiBNCRR 228 chtous
erase prcﬁfﬁ“ié&ﬂ“%ﬂ é§£7df%ihity of the front section of one side wall

portion 207 of the housing into which a cartridge hold pin (set
out below) is inserted.

The lower half 205 of the housing 203 is formed with
cartridge positioning-pin engagement holes 225 and 226 which |
engage cartridge positioning-pins (set out below) to position the
disk cartridge 201 in theghagnéto—optic disk unit in its proper
horizontal orientation. An erroneous erase protect member 227 is
provided in the vicinity of the cartridge positioning-pin
engagement hole 226 so as to select whether writing of an
information signal on the magneto-optic disk 202 is enabled or
disabled. |

As is shown in Figure 2, the lower half 205 is formed
with a first opening 206 which is provided for exposing a portion
of a main recording surface of the magnetic-optic disk 202 and
the chucking hub 202a to the outside of the cartridge. The firs£
opening 206 is provided substantially midway between both side
walls 207 and 208 of the housing 203 in the lateral direction
thereof, and comprises an elongated hoie extending from the front
portion 209 of the housing 203 to substantially the.center
portion in the longitudinal diréction of the housing. The first

opening is designed so that the chucking hub 202a faces a disk



provided in the vicinity of the cartridge positioning-pin engagenent hole
226.:s0 as to select whether witing of an information signal on the

magnet o-optic disk 202 is enabled or disabled. As is shown in Figure 2, the
| ower half 205 is fornmed with a first opaning 206 which is provided for
exposging a portion of a main recording surface of the magnetic-optic disk
202 a t he chucking hub 202a to the outside of the cartridge. The first
openi ng 206 is provided substantially m dway bet ween both side walls 207
and 208 of- 't he housing 203 in the |ateral direction thereof, and conprises
an el ongated hol e extending fromthe front portion 209 of the housing 203
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so that the main recording surface of the magneto-optic disk 202 is exposed
to the objsgdsed [tenthef obfiecbing danspiockthp dpbical (piedenirbetdvisteer ), when
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magneto-~optic disk unit. |
As is shown in Fig. 1, the upper half 204 is formed
with a second opening 216 which is located ih the vicinity of the
front portion 209 of the housing 203 and configured to face the
first opening 206. The second opening 216 is formed as a
substantially rectangular opening sized to expose a portion of
the protective surface formed on the other side of the magneto-
~optic disk 202 to the outside of the cartridge. The second
opening is designed so that the protective layer defined at the
other side of the magneto-optic disk 202 is exposed to the
magnetic~-field application head (described later), when the disk
cartridge 201 is loaded into the magnéto-optic disk unit. |
Bridge portions 206a and 216a are provided at locations .
respectively corresponding to the.openings 206 and 216 of the
front portion 209 of the housing 203. These bridge portions are
formed of cutféut concavities which ensure easy approach of the
optical pick-up device and the magnetic-field application head to
the respective main recording surface of the magneto-optic disk
202. .

That is, the thickness of the central portion

(thickﬁesses of the bridge portions 206a and 216a) of the housing



As is shown in Fig. 1, the upper half 204 is forned with a second openi ng
216 which is located in the vicinity of the front portion 209 of the
housi ng 203 and configured to face the first opening 206. The second
opening 216 is forned as a substantiallysrectangul ar opening sized to
expose a portion of the protective surface formed on the other side of the
magnet-o- optic disk 202 to the outside of the cartridge. The second opening
is designed so that the protective | ayer defined at the other side of the
magnet o-opti c disk 202 is exposed to the magnetic-field application head
(described later), when the disk cartridge 201 is |oaded into the

magnet o-optic disk unit. Bridge portions 206a and 216a are provided at

.l ocat i ons 208spedijaceny tortlespbrehtnpdt itdme 20peniisgdeggnaddt® ke dfhimke
front portion 209 of the housing 203. These bridge portions are formed of
cut - out caiiddeck Pds thRi tAcahione LUHPSRANGIAGH tof thReIHHET capehind 295

devi ce and %P%hﬁa net i -gieldzﬂgqécation head to the respective nmain

recordingagh ace >6f “fhe e%ﬁ% o-optic disk 202. That is, the thickness of

the central portionafthi ckpessesa o i HouddagPobbi 98Sa 280ac B ekl Of

t he housi ng
211 which is slidable in order to open and close both openings

206 and 216. The shutter member 211 comprises a first shutter
plate 212 capaﬁle of shuttihg the first opening 206 of the lower
half 205, a second shutter plate 213 which is arranged in
paraliel with the first shﬁtter plate 212 to shut the second
opening 216 of the upper half 204, and a connection portion 214
interconnecting bases of the second shutter plate 213 and the
first shutter plate 212..

The first shutter plate 212 has the form of a rectangle
having a comparatively narrow width sized to cover the first
opening 206. The top end of the fifst shutter plate 212 is
pressurized and supported by means of a shutter pressure plate
215, thereby preventing the first shutter plate from being
removed from the surface of thé housing 203. o©On the other hand,
the second shutter plate 213 has the form of é rectangle having a
width sized to cover at least the sécond opening 216.

The height of the connection portion 214 is set at a
size substantially equal to the thickness of the thin-walled
central portion of the housing 203. Spriﬁg hooks of a coiled
torsion spring (not shown) are mounted between the connection

portion 214 and the housing 203, for constantly biasing the



5 203, adjacent to the front portion 209, is designed to be thin- walled at
t he .l ocations corresponding to the first opening 206 and the second opening
216. Also, attached to the housing 203 is a shutter nenber 211 which is
slidable,in order to open and cl ose bothgopeni ngs 206 and 216. The shutter
menter 211 conprises a first shutter plate 212 capable of shutting the
first opening 206 of the I ower half 205, a second shutter plate 213 which
is arranged in parallel with the first shutter plate 212 to shut the second
openi ng 216 of the upper half 204, and a connection portion 214

I nt erconnecting bases of the second shutter plate 213 and the first shutter
plate 212. The first shutter plate 212 has the formof a rectangle having a
conpar at i \&uttear mewbsrdbhisined dbreovivn wWherkinsthepeiratg opetingheosop
end of the first shutter plate 212 is pressurized and supported by neans of
a shut ter andedder segioade opeBingh2te3rerddnting the first shutter plate

from being renoved from.the surface of the housing 203. t he .ot her hand,'
the second shutter pgfafé9%%s ﬁasg?ﬁetY?nﬁﬂq$Fe§ #EgYﬁﬁﬂﬁ% FF§d°85mFH?h
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connection poP on 2 I'S sel at a size substantially equal to the -
t hi ckness waferldi@ ithienopahlifgs 206 and 216 are both closed and an open

| direction wherein the openings are both opened.

In recent years, utilizing this type of disk cartridge
has required that the disk unit into which it is inserted be
thin—walled. Thus, the thickness of the bridge portions 206a and
216a which interconnect at thé cartridge inseftion end of the '
housing both side edges of the respective first and second
openings 206 and 216 is smaller than fhat of each of the halves
204 and 205. Fof the reasons set out above, the rigidity of the
housing 203 tends to.be lower at the bridge portions 206a and
216a. Thus, if the cartridge is'dropped, the base portion of the

. bridge portion 206a of the upper half 204 and the base portion of
the bridge portion 216a of the lower half 205 can be broken due
to shock forces generated thereby.

Objects of the Invention

Therefore, it is an object of the present invention to
provide a disk cartridge insertable into a magneto-optic disk
unit which avoids the aforementioned deficiencies of the prior

- art.
It is therefore an object of the present invention to

provide a disk cartridge insertable into a magneto-optic disk



central portion of the housing 203. Spring hooks of a coiled torsion spring
(not. shown) are nounted between the connection portion 214 and the housing
203, for constantly biasing the 6 shutter nmenber 211 in a direction
wherein the first opening 206 and the second opening 216 are shut. In
Flgure 1, the two shutter traveling directions are designated by the
opposi ng arrows X, nanely a close direction wherein the openings 206 and
216 are both closed and an open direction wherein the openings are both
opened. In recent years, utilizing this type of disk cartridge has required.
that the disk unit into which it is inserted be thin-walled. Thus, the

t hi ckness of the bridge portions 206a and 216a which interconnect at the
cartri dge hnstrvhich el agfpabie hﬁu%nhﬁern91t@ﬁd§1§é§e§Yo¢fth@erk%¥ﬁ§ﬁ|'ve
first and second openings 206 and 216 smal | er %han that of e q$aof t he

hal ves 204PSRE19®S O r‘férF‘éé%?\ ’édett PISEVE- PREUTTOTGT (9" o121aRe
housi ng 208t HQSbEP%dr’eeaJ ‘}g% %t fﬁ%q{d %%oﬁlorf%:keﬁé %Pégté]@dwl%é??ath Thus,
if the cartrlgge 'S pe P ase portion of the bridge portlon‘§06a of
t he 'upper bagtrggﬁea{gidﬂa%pbase_port|on of '

Various other objects, advaﬁtages_and features of the
present invention will become readily apparent from the ensuing
detailed description and the novel features will be particularly
pointed out in the appended claims.

Summary of the Invention

In order to accoﬁplish the aforementioned objects, a
disk cartridge according to the present invention is provided
which accommodates a disk having a main recording surface on one
side thereof and a protective surface on an opposite side
thereof. This disk cartridge is insertable at a cartridge
insertion end thereof into a disk unit which writes information
signals to and/or reads information signals from the main
recording surface of the disk and includes an objective lens

- assembly for converging a laser beam on the main recording
surface of the disk and a magnetic field applicatibn head for
applying an external magnetic-field to the disk.

The disk cartridge further includes an upper half and a
lower half in opposed relation with the disk being rotatably
accommodated between the upper and lower halves. The upper half
has a first opening capable of exposing the protective layer to

the magnetic field application head and the lower half has a



the bridge portion 216a of the |ower half 205 can be broken due to shock
forces generated thereby. bjects of the Invention Therefore, it is an
object of the present invention to provide a disk cartridge insertable into
a magnetQ-optic disk unit which avoids tée aforenentioned deficiencies of
thesprior art. It is therefore an object of the present invention to
provide a disk cartridge insertable into a nagneto-optic disk 7 unit
whi ch is capabl e of enhancing the rigidity of the bridge portions of the
cartridge and thus prevent occurrence of danage to the bridge portions
owi ng to shock forces created when the cartridge is dropped. Various other
obj ects, advantages and features of the present invention will becone
readily a[ﬂﬁﬂ%ﬁt opepANghearMRLf Rf Capesieg ﬂégcm?b‘ﬂl’ﬁfz%ﬁﬁf{ghéuﬁ(?\?éle to
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' into the disk unit.

Each of the first and second openings is of a defined
width measured in the lateral direction of the disk cartridge.

In applicants’.invention, the defined width of one of the first.
and second openings is smaller than the defined width of the
other of the first and second openings.

Moreover, in the disk cartridge made in accordance with
the teachings of the presenf invention, the upper and lower
halves respectively include first and second bridge portions
provided at the cartridge insertion end. Each of these bridge
portions interconnects both side edges of the corresﬁonding first
and second openings of each half of the cartridge. 1In
applicants’ invehtion,-the thickness of one of the first and
second bridge portions is greater than the thickness of the other
of the first and second bridge portions.

Therefore, when the respective halves are assembled t§

" each other, the rigidity of the bridge portion having the smaller
half thickness is dependent on the rigidity of the bridge portion -
having the greater half thickness, and consequently, the total
rigidity of the cartridge with respect to both bridge portions is
enhanced. This redﬁces the chances of damage to the bridge
portion as a result of shock forces generated by dropping of the’

cartridge on a hard surface.



di sk cartridge according to the present invention is.provided which
accammmdates a di sk having a main recording surface on one side thereof and
a protective surface on an opposite side thereof. This disk cartridge is
insertabl e at a cartridge insertion endghereof into a disk unit which
writ:es information signals to and/or reads information signals fromthe
mai n recording surface of the disk and includes an objective | ens assenbly
for converging a | aser beamon the nmain recording surface of the disk and a
magnetic field application head for applying an external nagnetic-field to
the disk. The disk .cartridge further includes an upper half and a | ower

hal f in opposed relation with the disk being rotatably accommbdat ed between
t he upper Biricefl Rescriptios che rawingst has a first opening capabl e of
exposing the protectjve _|layer.to the, etic field application head and
The Tover hal | has. $ne cgLigwing dekai Ty SlastnrRElPr ergburna Mevndin
recordi ng SHL{AGE el RELOPhEEhINP {LMMATSRR! InvbrD SRS sly G terlige | s
inserted intothe disk unit. Each of the first and second openings is of a
defined specific embodiments described may best be understood in

conjunction with the accompanying drawings in which:

Fig. 1 is a perspective view specifically illustrating
an upper side of a prior art disk cartridge in the shutter open
state. .

Fig. 2 is a perspective view specifically illustrating
a lower side.of the prior aft disk cartridge of Fig. 1 in the
shutter open state. | |

Figs. 3(A) and 3(Bj_are front elevational views
respectively illustrating an assembled condition and an exploded
'condition of a preferred embodiment of a disk cartridge in
accordahce with the teachings of the present invention.

Fig. 4 is a top exploded perspective view illustrating
the disk cartridge of the present invention.

Eig. 5 is a bottom exploded perspective view
illustréting the disk cartridge of the present invention.

Fig. 6 is a top perspective view illustrating the disk
cartridge of the present invention in its shutter closed state.

Fig. 7 is a bqttom perspective view illustrating the
disk cartridge of the present invention in its shutter closed

state.



wi dth nmeasured in the lateral direction of the disk cartridge. In
appl.icants' invention, the defined width of one of the first and second
openings is smaller than the defined width of the other of the first and
second openi ngs. Mreover, in the disk d@tridge made in accordance with

t he ‘t eachi ngs of the present invention, the upper and | ower hal ves
respectively include first and second bridge portions provided at the
cartridge insertion end. Each of these bridge portions interconnects both
si de -edges of the corresponding first and second openi ngs of each half of
the cartridge. In applicants invention, the thickness of one of the first

and second bridge portions is greater . than ,the thickness of .the other. of
the first and secorfdt%ri®%dé€ Fo Poﬁ?&.rs?ﬁsFéY%r%%ewéﬁﬁ%EaFéggeE?? 15K ves

are asse t o each ,qt her Ligidity, of t ' |0 ing the
smal | er -% fgfﬁ?%?(ﬁ%%stq}es%&‘gﬁtgﬁgeﬁb ggﬂk%ré %‘ g?ﬁ? %ﬂlg%%trﬁgb%bi %E}%é%br tg i on
having the greater wajf d RisClhnesttoanpeeapeseieatyew tiNauketatingotréty of

the cartridge with respect to both bridge portions is enhanced. This
reduces tdaiskheanctesidde deihviipe presieatbindgsetpontimnitas shutseul bpeh shock
forces generated by dropping of the cartridge on a hard surface.
state. S '
Fig. 10 is a top perspective view of the disk cartridge
of Figures 3-9 being inserted into a preferred embodiment of a
magneto-optic disk unit in accordance with the teachings of the
present invention. .
Fig. 11 is an expioded perspective view of the magneto-
optic disk unit of Fig. 10.
Fig: 12 is a perspective view illustrating a égrtridge
holder of the magneto-optic disk unit of Fig. 10.
Detailed Description of the Preferred Embodiments
Referring now to Figures 3(A) and 3(B) to 7, a
preferred embodiment of the cartridge disk 301 in accordance with
the teachings of the present invention is illustrated. fThis disk
cartridge 301 includes a magneto-optic disk 302 and a housing 303
rotatably accommodating therein the magneto-optic disk 302. The
magneto-optic disk 302 is formed with a main magnetic recording
surface in its.data recording region on one side thereof. A
magneto-optic means ("disk unit") writes information signals to
and/or reads information signals from the main magnetic recording
‘layer. The magneto-optic disk 302 has a disk-like metallic

chucking hub 302a formed in the center portion of the disk.



9 Brief Description of the Drawings The follow ng detail ed description,
given by way of exanple, but not intended to limt the invention solely to
the specific enbodinents described may best be understood in conjunction
w th the acconpanying drawings in which: jfig. 1 is a perspective view
spechlca1Iy iIlustrating an upper side of a prior art disk cartridge in
the shutter open state. Fig. 2 is a perspective view specifically
illustrating a | ower side of the prior art disk cartridge of Fig. 1 in the
shutter open state. Figs. 3(A) and 3(B) are front elevational views
respectively illustrating an assenbl ed condition and an expl oded condition
.of a preferred enbodi ment of a disk cartridge in accordance with the
teachings of the presents ishcomt donFiguges 4 (29 .a 38, exphoded, pdr%pmsim
view illustrating the disk cartridge of the present inven{ion. éil- is a
5t e
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present inyen {:' on. nethegl aﬂ %@%te&oﬂaﬁfr§{ﬂ?c§¢] %t‘i'o%‘é’ LL %@%, Nehide di sk
state.

cartri dge 0? e pr ese I on ose
halves respectively define therein enclosures 304a and 305a sized

to accommodate the magneto-optic disk 302 through openings
provided at the front portions thereof. The cartridge is
constructed such that these halves 304 and 305 are assembled to
each other by ultrasonic welding.

As is best shown in Figures 4 and 5, the housing 303
includes at its front portién 309 a shutter opening member
engaging portion 324 formed which engages a shutter opening pin
of a cartridge holder to slide the shutter member 311 such that
openings provided in the housing are exposed as will be discussed

. in more detail below. A pin insertion hole 328 is proVided in
the vicinity of the front section of one side wall 307 of the
cartridge into which a cartridge hold pin is inserted.

The lower half 305 of the housing 303 is formed with
cartridge positioning-pin engagement holes 325 and 326 (see Fig.
5) which engage cartridge positioning-pins to position the disk
cartridge 301 in the magneto-optic disk unit in its proper
horizontal orientation. A guide hole 305b is provided in the
vicinity of the cartridge positioning-pin engagement hole 326
which penetrates the inside and outside .surfaces of the cartridge
and extends in the lateral direétion of the cartridge. A cut-out

groove 305c is also provided adjacent to the cartridge



Fig. 7is a botton1perspeétive view illustrating the disk cartridge of the

present invention in its shutter closed state. 10 Fig. 8 is a.top
perspective view illustrating the disk cartridge of the present invention
in its shutter open state. Fig. 9 is a bdix om perspective viewillustrating

the "di sk cartridge of the present invention in its shutter open state. Fig.
10 is a top perspective view of the disk cartridge of Figures 3-9 being
inserted into a preferred enbodi nent of a nagneto-optic disk unit in
accordance with the teachings of the present invention. Fig. 11 is an

expl oded perspective view of the magneto- optic disk unit of Fig. 10. Fig.
12 is a perspective viewillustrating a cartridge hol der of the

nmagnet o- opPPELBieRiRgiRinpfengagenept bRl WhdShr pyteBASofnt Hae PFaRer r ed

Crboc o S BRLELEH W UL S NRER 4, 00 kRl 9, o8l lan
direction of the cartridge.

Additionally; the lower half 305 is formed with a
central opening 305d through which the chucking hub 302a is
exposed to the outside of the cartridge and a second opening 306
through which a portion of the signal recording surface of the
magneto-optic disk 302 is exposed to the outside of the
cartridge. |

The central opening 3054 is formed or a circular hole
which penetrates the inside and outside of the cartridge in the
center portion of the lower half 305 of the cartridge 301. The
central opening is designed so that the chucking hub 302a faces a
disk table of a disk rotary drive mechanism, when the disk
cartridge 301 is loaded into the magneto-optic disk unit.

The second opéniﬁg 306 is formed of an elongated hole
longitudinally extending from the front portion 309 of the
housing 303 substantially to the central portion of the cartridge
and substantially midway between both side wallé 307 and 308 of
the housing 303. The second opening is designed so that the
signal recording surface of the magneto-optic disk 302 is exposed
to the optical pick-up device when the disk cartridge 301 is
loaded into the magneto-optic disk uﬁit.

The upper half 304 is formed with a through opening

304b which extends through the carﬁridge and a cut-out groove



the teachings of the present invention is illustrated. This disk cartridge
301.i ncl udes a magneto-optic di sk 302 and a housing 303 rotatably
accomodating therein the magnet o-optic di sk 302. The magneto-optic disk
302 is formed with a main nmagnetic recaoryling surface in its data recording
regi:on on one side thereof. A magneto-optic neans ("disk unit") wites

I nformation signals to and/or reads information signals fromthe nmain
magneti c recording | ayer. The magneto-optic di sk 302 has a disk-1like
metal | i ¢ chucking hub 302a formed in the center portion of the disk. As
~is shown in Figures 3(A), 3(B), 4 and 5, the housing 303 is conprised of

' . of bstantjally bax-Ilike_hal . . hal f
304 and a 1BCHHET 03685 TR DHE AT YISALCHIVER Yo T h6PELA L09e
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t hrough openi ngs provi at the front portions thereof. The cartridge is
const r uct esbraieih ilshabchlteacabad wass iti4oraetd 86 appernIseld|cd riespendingt her
by ultrasonic welding. As is best shown in Figures 4 and 5, the housing 303
i ncl udes ato ithe finsidependi ofi BU9 abosternogedogehdeghodaniZFSondag Agspdeti on
324 for -m:)der'\{c\!l*.1 if%rc]:i%ggat %S cgnts:pg]t. t;?c{rtoi%%nior%gtgiancartridge with regard to

the lateral direction of the cartridge. The latter is located at’

a position of the upper half corresponding to the cut;out groove

305c.

The inside wall Surfaqe of upper half 304 is formed
integrally with a first guide 304d opposing the cut-out opening
surface of the above-noted cut-out groo&e 304c which is designed
to guide a protect slider. The inside wall surface of the upper
half 304 is also provided with a second guide 304e opposing the
first guide 3044 fhrough a space greater than the inside diameter
of the through opening 304b which is also designed to guide the
protect siider.

In addition, the inside wall surface of the upper half
304 is formed integrally with stoppers 304f and 304g opposed to
each other (see Fig. 5) for restricting the movement of the-
protect slider, at both sides (in the transverse direction of the
cartridge) of the guides 304d and 304e. The stopper 304g which
is close to one side wall 307 of the housing 303, is preferably a

substantially rectangular stopper (in its plan view) having an

engagement portion 304, so that the protect slider is urged in a



of a cartridge holder to slide the shutter nenber 311 such that openings
provided in the housing are exposed as wll be discussed in nore detai
béel"ow. A pin insertion hole 328 is provided in the vicinity of the front
section of one side wall 307 of the carti4i dge into which a .cartridge hold
pin.is inserted. The |ower half 305 of the housing 303 is formed with
cartridge positioning-pin engagenent holes 325 and 326 (see Fig. 5) which
engage cartridge positioning-pins to position the disk cartridge 301 in the
magnet o-optic disk unit in its proper horizontal orientation. A guide hole
305b is provided in the vicinity of the cartridge positioning-pin
engagenent hol e, 326 whi ch penetrates.the inside and outside surfaces of the
cartri dgeddreckiermfs the cppopateridtenaedirgrtdrnehetckher Fageridge \@ndut
groove 30 s .al.so pr.ovi ded adgagent to the %prtriqge
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hol e 305b and openspHd dgper! ARGEt 1kli DBdo didafdd QALtHf al REreRr bpeAYRy 316

Additionally, the lower half 305 is formed with a central opening 305d

t hr ough whhtdhtise mowldedg ihubh80R&cisity of the front portion 309 of the’
housing 303 and opposes the secqnd opening 306 of the lower half
305. The first opening 316 of the upper half- 304 is preferably a
rectangular opening sized to expose a portion of the main
recording surface provided on one side of the magneto-optic disk
302. Each of the openings 306 and 316 has a defined width
measured in the lateral diréction of the cartridge. As is shown
in Figs. 3(A) and 3(B), the first opening 316 has a defined width
dimension L,, which is smaller than the defined width dimension
L, of the second opening 306, i.e., L, < L, (see Figs. 3A and 3B).
?he first opening.316 is designed so that the protective surface
on one side of the magnéto-optic disk 302 is exposed to the
magnetic-field application head when the disk cartridge 301 is
loaded into the magneto-optic disk unit.

'As is best shown in Figs. 3A, 3B, 4 and 5, bridge
portions 306a and 316a are provided at locations corresponding to
the respeétive openings 306 and 316 in the ffont portion 309 of
the upper and lower halves 504 and 305 (the housing 303). Each
of the bridge portions 306a and 316a intercohnects, at the
cartridge insertion end, both side edges of each of the openings

306 and 316. The bfidge portions are preferably formed as cut-



exposed to t
which a port

he outside of the cartridge and a second opening 306 through
i on of the signal recording surface of the magneto-optic disk

302 is exposed to the outside of the cartridge. The central opening 305d is

formed or a

circular hole which penetratgg the inside and outside of the

cantkidgé'in the center portion of the |lower half 305 of the cartridge 301.

The cerntral

opening is designed so that the chucking hub 302a faces a disk

table of a disk rotary drive nmechanism when the disk cartridge 301 is

| oaded into

t he magneto-optic disk unit. The second opening 3-06 is forned

of an el ongated hole longitudinally extending fromthe front portion 309 of
t he housing 303 substantially to the central portion of the cartridge and
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upper half 304 is formed with a through openi ng 304b whi ch extends through
the cartri e maghetctepbit dxsio\sd2. _

More specifically, the thickness of the central portion

(thicknesses of the bridge portions 306a and 316a) of the housing

303, close to the front portion 309,'is so designed to be thin-

walled at the locations corrésponding to the first opening 316

and the second opening 306. In addition, the thickness of the

base 316a, of the bridge poftion 316a of the upper half is

greater than the thickness of the base 306a, of the bridge

portion 306a of the lower half.

The lower half 305 of the housing 303 is formed

integrally with a lower-first guide 305h and a lower-second guide

305i. These guides extend outwardly from both sides of the

bridge portion 306a in the lateral direction of the cartridge and

project from the inside wall of the lower half.

The lower half 305 includes a spring hanger 305j at the

location adjacent to side wall 307 of the housing 303. The

spring hanger has a concave groove 305j1 and projects from the

inside wall of the lower half.

Additionally, the lower half 305 includes a stopper

305k for a shutter member at a location adjacent to the other

side wall 308 of the cartridge, in such a manner so as to oppose

the above-noted .spring hanger 305j. The stopper 305k is formed



13 304c which opens in the Iongitudinal direction of the cartridge and
extends in the lateral direction.of the cartridge. The forner is located at-
a position of the upper half corresponding to the inside end of the _
above-noted gui de hol e 305b, the insidejgnd facing the central portion of
the-cartridge with regard to the lateral direction of the cartridge. The
latter is located at a position of the upper half corresponding to the
cut-out groove 305c. The inside wall surface of upper half 304 is forned
integrally with a first guide 304d opposing the cut-out opening surface of
the above-noted cut-out groove 304c which is designed to guide-a protect
slider. The inside wall surface of the upper half 304 is also provided
with a secOHFIRAY 304> 8PpBRY QY Rewicay 3gG1 dat 3bke e cﬁggih m;acﬁp_acéhﬁ

reater t I.nsj.ge di ter. of t t hr h _openi hg 304 ich is_ also
gesi gned P%ﬂig%i e %égpro %t gg? lg‘?‘llé)enrg. hﬁeor? 'adg‘_ﬁg -i 83?1%%95?%%11@@ wart ¥Biface
of the uppesriald p3e4 o Eﬁéhsﬁuﬁtfﬁxegf;iﬂdj)ﬁg"\ﬁnéﬂbéi'0&9&%&1@0%0&'1@{13929
opposed to each other (see Fig. 5) for restricting the novenent of the
prot ect slardemhasata hpdmhgsiidessuéirfactmeaamn&vmmsdlﬁlﬁcbpaﬁiﬁé .&flethe
cartridge) of the guides 304d and 304e. The stopper 304g which is close to
one side RI92H@P POrTREMmousi ng 303, is preferably a

The upper half 304 of the housing 303 includes an
upper-first guide 304h and an upper—éecond guide 304i which both
extend outwardly from both sides of the bridge portion 316a in
the lateral direction of the cartridge and project from the
inside wall of the uppe; half.

The uppér 304 also includes a stopper 3041 associated
with the above-noted stopper 305k at a location adjacent to the
side wall 308 of the housing 303, for restricting the movement of
the shutter member. The stopper 3041 includes an upright portion
304m at its one end facing the side wa11l308 of the housing 303.
The upright portion 304m forms a portion of the shutter opening
member engaging portioh 324 and has a pin guide surface 304m,
which enlarges the opening of the engaging portion.

As is shown in Figures 4 and 5, a write protect slider
327 is provided in the disk cartridge of the . present invention
which serves as an erroneous erase protect member to thereby
select whether writing of an information signal on the magneto-
optic disk 302 is enabled or disabled. The write protecf slider
327 is associated with the guides 304d and 304e and includes a

base 327a which is capable of opening and closing the through



substantially rectangul ar stopper (in its plan view) having an engagenent
portion 304[err] so that the protect slider is urged in a 14 direction
of the opposing lateral directions of the cartridge and is brought into
engagenent with one side wall of the cartyydge. The upper half is also
formed with a first opening 316 which is provided in the vicinity of the
front portion 309 of the housing 303 and opposes the second openi ng 306 of
the lower half 305. The first opening 316 of the upper half- 304 is
preferably a rectangul ar opening sized to expose a portion of the main
recording surface provided on one side of the nagneto-optic disk 302. Each
of the openings 306 and 316 has a defined wdth neasured in the | ateral

di recti on 8PePRBICAPEPi AGe N AIRRE s R BA4Fi gihe JEAteaRyosesy, sthder 331
openi ng 316,08508 #RLAASES Wltdh TR gptigﬁr:lzn@’g%ﬁ%h' §sS qFngfaw?“ the
defined w dt I mensi on e o openin

(see Figs. £8fmaadwd8) . tH8epddd Siz?%p%minﬁaglg mslﬂq&irgﬂ% smbhaénéézféable
protective surface on one side of the nagneto-optic disk 302 I's exposed to
t he magnet withi thd spebpentl iy .hedtewwratéhproiakt cdriderdge 80tanged oswled
into the nagneto optic_disk unit.

_ at the slider is accommodated in the housing 303 to be slidable
between the stoppers 304f and 304g in the lateral direction of
the cartridge.

The base 327a of the write protect slider 327 is
integrally formed with a cover portion 327c¢ through a connection
portion 327d such that the.cut-out grooves 304c and 305c of the
halves 304 and 305 can be covered. The cover portion 327c
includes a slider operating portion 327e exposed to the
respective cut-out grooves 304c and 305c at its inside end,
facing the central portion of the cartridge with regard to the
lateral direction of the cartridge.

Additionally, the base 327a of the write protect slider
327 is integrally formed with a projecting portion 327f facing |
into the guide hole 305b of the lower half 305. |

In order to open and close both of the openings 306 and
316, a metallic shutter member 311 is slidably installed in the
housing 303. The shutter member 311 includes a first shutter
plate 312 shutting the second opening 306 of the lower half 305,
a second shutter platé 313 arranged in parallel with the first

shutter plate 312 for shutting the first opening 316 of the upper

"half 304, and a connection portion 314 interconnecting pbases of



As i s best
are.provid
316 in the
housi ng 30
the-cartri

shown in Figs. 3A, 3B, 4 and 5, bridge portions 306a and 316a
ed at |l ocations corresponding to the respective openings 306 an
front portion 309 of the upper and | ower hal ves 304 and 305 (t
3).. Each of the bridge portixsis 306a and 316a i nterconnects,

dge insertion end, both side edges of each of the openings 306

and 316. The bridge portions are preferably forned as cut- 15 out

concavitie
magneti c-f
respective
magnet o- op
~portion (t
303, cl ose
the | ocati

S which are designed to ensure easy approach of the-
i el d application head and the optical pick-up device to the
protective surface and main recording surface of the

Mo fically, the thick f th tral
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e upper half is greater than the thickness of the base 306[err]
#g&hpshei sacbrreninge 3p6wend It .central opening 305d4.

The top end of the first shutter plate 312 is
pressurized and supported by means of a shutter pressure plate
310, thereby preventing the first shutter plate from being
removed from the surface of the'housiné 303.

The second shﬁtter plate 313 has the form of a
rectangle having a comparaﬁively greater width than the first
shutter plate 312 and is siied to cover the first opening 316.
The width dimension of the second shutter plate 313, measured in
the lateral direction of the cartridge is greater than the width
dimension of the first shutter plate 312 measured in the lateral
direction of the cartridge. This éuppresses a degree of torsion
of thé shutter member 311 itself, which will twist_abdut the
akial line defined in the longitudinal direction of the
cartridge.

Figures 4 and 5 illustrate that a synthetic-resin
shutter slider 315 is provided for guiding the shutter member 311
in the lateral direction of the cartridge. The shutter slider
315 includes a base 315a mounfed at the inside of the connection
portion 314 which extends in thé lateral direction of the
cartridge. The shutter slider 315 further includes a guide

portion 315b formed integrally with the base 315a which projects



The | ower half 305 of the housing 303 is forned integrally with a

| awer -first guide 305h and a | ower-second gui de 305i. These gui des extend
outwardly fromboth sides of the bridge portion 306a in the |ateral
direction of the cartridge and project fygmthe inside wall of the |ower
half. The | ower half 305 includes a spring hanger 305j at the |ocation

adj acent to side wall 307 of the housing 303. The spring hanger has a
concave groove 3051 and projects fromthe inside wall of the | ower half.
Additionally, the lower half 305 includes a stopper 305k for a shutter
menber at a |ocation adjacent to the other side wall 308 of the cartridge,

Stopper 30BRVTE FOPHatERe FBAEadlaPPs RFt OB YShe (ot bhesbRiemRY | ¢
one end fagipgctidn Sdfj%ﬁ’@léar%%deg th@hQOEﬁhE‘Qe@%ldB}e ‘épfﬁ”gb&d&?rt lon
3051 which forms a part of the.shitter opening nenber engaging portion 324
and has a petween dehes urgpeae a3db Loeek] hagnear ges de aEerinngueh &heasmgagi ng
portion. The upper half 304 of the housing 303 includes an

as to be slidable in the lateral direction of the cartridge.

The thickness of the guide portion 315b is of a size
substantially equal to the thickness of the thin-walled central

| portién of the hoﬁsing 303.

‘The base 315a of the shutter slide 315 is integrally
formed with a first sliding portion 317 projecting inwardly from
the froﬁt portion 309 of the ﬁousing 303 at a location adjacent
to the one side wall 307 of the housing 303 énd é second sliding
portion 318 arranged at the side of the first sliding poftion'317
and projecting inwardly from the front portion 369 of the housing
303 in the same manner as the first slidiné portion. The sliding
portions 317 and 318 provided at the base 315a, are formed with
respective engaging grooves 317a and 318a both of which engage
respectively the lower-second guide 305i and the upper-second
guide 3041i. |

In the base 315a, a space 315a1 and a spring hanger
315c facing the space 3i5a1 are defined by forming a cut-out at a
portion'of the second sliding portion 318 adjacent to the
connection portion of the shutter member. In addition, the guide
portion 315b of the slider'jlé is integrally formed with a

connection portion 319 projecting inwardly from the front portion

309 of the housing 303 at a location adjacent to the side wall



upper-first guide 304h and an ‘upper-second gui de 304i which both extend
outwardly from both sides of-the bridge portion 316a in the |ateral
direction of the cartridge and project fromthe inside wall of the upper

hal f.- The upper 304 al so includes a stoppgr 3041 associated with the
abave-noted stopper 305k at a | ocation adjacent to the side wall 308 of the
housi ng 303, for restricting the novenent of the shutter nenber. The
st.opper 3041 includes an upright portion 304mat its one end facing the
side wall 308 of the housing 303. The upright portion 304mforns a portion
of the shutter opening nenber engagi ng portion 324 and has a pin guide

surface 304qgepk] thbi Kb LHARYES t@SeOQG?'QH¢0$ft€Ké‘EHHHEdEld%ngkQ@o As I's
shown in Figures 4 and 5, a wite protect slider 327 is provided in tﬂe

di sk cartrizdgeiatlthdes piresaifaginge pbiraonhded wiel ohe P1as) et seitiowaedusher ase
protect nenber to thereby select whether witing of an infornation signal
on t he magsdde- wapli 208k @2 hioysdngbPed anpddergdges) bPotie the upprgrof exst
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of the lower half 305.

Moreover, the guide portion 315b includes an upper
projection 322a and a'lqwer projection 322b projecting in the
vertical directioh of the slider and arranged at the opposing end
of the slider to the connection portion 318 so that the
projections oppose the front portion 309 of the housing 303. The
guide portion 315b is also formed with a pressure receiving
portion 322 used for opening the shutter member and having a
conhection portion 322c interconnecting the projections 322a ané
322h.

A pin guide surface 322d (see Fig. 6) is formed at the
outside corner of the pressure receiving portion 322, which
corner faces the other side wall 308 of the housing 303. This
pin guide surface 322d‘is formed by chamfering by a dimensional
vaiue of a chamfer expressed by approximately Cl, so that the éin
guidé surface is gradﬁally‘spaced apart from both the pin guide
surfaces 304m, and 305; of the upright portions 304ﬁ and 3051 in
accordance with the distance from the disk cartridge insertion
side.

The pin guide surface 322d is constructed to be

cooperative with both the pin guide surfaces 304m, and 3051,, for



openi ng 304b of the upper half 304. The wite protect slider 327 further

i ncl.udes an engagi ng portion 327b which is integrally formed with the base
327a and has a nail portion 327[err] engageable with the stopper 304g. The
wite protect slider is arranged so that2the slider is accommpdated in the
housi ng 303 to be slidable between the stoppers 304f and 304g in the

| ateral direction of the cartridge. The base 327a of the wite protect
slider 327 is integrally formed with a cover portion 327c through a
connection portion 327d such that the cut-out grooves 304c and 305c of the
hal ves 304 and 305 can. be covered. The cover portion 327c includes a slider
operating portion 327e exgosed to the respective cut-out grooyes 304c and -

305¢c at it9UifiPdedcRUtESEi PRERIG Pdm FAVard o FhoFteReRAPINT REERFL h

regard to ral_directl it i,dge.q:Addi.t g se
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order to open and cl ose both of the openings 306 and 316, a netallic
shutter nenber 311 iEBighrdablilliusttraltieedai coilesl houwsing 8PB8ingHB2Ishutt er
menber 311 includes a first shutter plate 312 shutting the second opening
306 of the2FERBROdared3ps, the IANIs BBt BR1IFh AT VEE33Er RaFYEH T FRFANA | el

wth the f%£§tthe shutter member. Respective ends of the spring are

engaged by the spring hanger 305j of the lower half 305 and the
spfing hanger 315c of the slider 315. The coiled torsion spring
321 acts to constantly bias the shutter member 311 in a direction
wherein the first opening 316 and the second opening 306 are
closed. In Fig. 7 of the drawings, the arrow X indicates
opposing directions, one being a direction wherein the shutter
member 311 shuts both the openings 306 and 316, and the other
being a direction wherein the shutter member opens both the
openings 306 and 316.

With the above-noted arrangement of the disk cartridge,

. the thickness of fhe base 316a, of the bridge portion 316a

interconnecting, at the insertion end of the cartridge, both side
edges of the first opening 316 of the-upper half 304, is greater
than the thickness of.the base 306a, of the bridge portion 3065
interconnecting, at the inseriion end of the cartridge, both side
edges of the first opening 306 of ﬁhe lower half 305.

Therefore, in the shown émbodiment, when the upper and
lower halves 304 and 305 are assembled to each other, the

rigidity of the bridge portion 306a having a smaller half



shutter plate 312 for shutting the first opening 316 of the upper half 304,
and .a connection portion 314 interconnecting bases of 18 the first
shutter plate 312 and the second shutter plate 313. Preferably, the first
shutter plate 312 is in generally the foem of a rectangle having a
conparatively narrow width sized to cover both the second opening 306 and
the central opening 305d. The top end of the first shutter plate 312 is
pressuri zed and supported by neans of a shutter pressure plate 310, thereby
preventing the first shutter plate from being renoved fromthe surface of
the housing 303. The second shutter plate 313 has the formof a rectangle

L E s G bk e

is sized to cover the fi open
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greater than the widith dinension of the first’ shutter plate asured in
the | aterathelihessing 303 tdte ther secdgen dhithe kitgesesosa dag @A 6af jkOr si on
of the shutter nenber 311 itself, which will tw st about the axial |ine
defined i ne®Rh@n¢efgi t udi nal direction of the

In the preferred embodiment, since the thickness of-the
base 316a, of the bridge portion 316a is greater than the
thickness of the base 306a1 of the bridge portion 306a, synthetic
resin will smoothly flow in a mold during molding of the upper
half, when that upper half 304 is made of synthetic resin. As a
result of the smooth flow of synthetic resin, the flatness of the

. base 316a, of the bridge portion 316a of the upper half is
enhanced.

Hereinafter explained in detail in accordance with
figures 10 through 12 is a magneto-optic disk unit which performs
recording and/or reproducing functions for a magneto-optical disk
accommodated in a disk cartridge in accordance Qith the teachings
of the present invention as described above. The magneto-optic
disk unit, as shown in Fig. 10, includes a casing (a main body of
the disk unit) 3 which is ﬁounted on.a substantially C-shaped
chassis 1 and accommodate therein various mechanisms provided for
recording to and/or reproducing from the magneto-optic disk 302
of the disk cartridge 301. The disk unit also includes a front
panel 4 arranged at the front portion of the casing 3. When
assembled into a computer, a subsystem or the like, the front

panel is mounted thereon in a manner so as to be exposed.



cartridge. Figures 4 and 5 illustrate that a synthetic-resin shutter slider
315 is provided for guiding the shutter nmenber 311 in the lateral direction
of the cartridge. The shutter slider 315 includes a base 315a nounted at
the inside of the connection portion 314 28hich extends in the |lateral
diréction of the cartridge. The shutter slider 315 further includes a guide
portion 315b forned integrally with the base 315a which projects - 19
toward the other side wall 308 of the housing 303 in the lateral direction
of the cartridge. The shutter slider is provided between the upper and

| ower hal ves 304 and 305 in such a manner as to be slidable in the |ateral

direction of the cartridge, The, thi ckness SL tge guide orélon 315bd|s of a
size substantially é’tfu&ls £Bo¥Rel? Hit9mdds Eothi 2 d el
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integrally #orne rst sliding portion 317 projecting |nmardly from
the front @@fﬁﬂ'ﬁl}é’:%loﬁst hfsépted Nthtd drakejactedation itk anwildd @t kdeone

side wall 307 of the housi.ng 303 and a second sliding
casing 3. A dust 1id 6 is rotatably_prov1ded along the front
panel to open and close the cartridge insert/eject opening 5 and
consequently to preﬁent entry of dust into the insidé of the disk
unit.

The front panel 4 is also formed with a light-emitting
element 7 indicating the operative state of recording work or
reproducing work for the maéneto-optic disk 302 and an eject
button 8 used to eject the disk cartridge 301.

As shown in Fig. 11, the casing 3 accommodates therein
a cartridge loading/unloading mechanism (A) having a cartridge
holder 9 which holds the disk cartridge 301 so that the disk
cartridge can be inserted thereinto or ejected therefrom. The
casing further ihcludes a disk rotating mechanism (B) having a
disk table provided below the caftridge loading/unloading
mechanism to hold the magnéto-bptic disk 302 and a spindle motor
10 rotatably driving the disk table. An optical pick-~up device
(C) is also provided rearwardly of the disk rotating mechanism
(B) which has an objective lens 12. Above the optical pick-up
device {C), an external magnetic-field generator (D) is provided
which has a magnetic-field application head. -The casing 3
further includes 'a hold mechanism (E) located in the vicinity of

the external magnetic-field generator (D) to hold the magnetic-



portion 318 arranged at the side of the first sliding portion 317 and
projecting inwardly fromthe front portion 309 of the housing 303 in the
same nmanner as the first slldlng portion. The sliding portions 317 and 318
provided at the base 315a, are fornmed w4 h respective engagi ng grooves 317a
and- 318a both of which engage respectively the | ower-second gui de 305i and
the upper-second guide 304i. In the base 315a, a space 315[err] and a
spring hanger 315c facing the space 315[err] are defined by form ng a
cut-out at a portion of the second sliding portion 318 adjacent to the
connection portion of the shutter nenber. In addition, the guide portion

315b of ”}.eles.l.ld g:%l:ig:gtlgfxlhgég ft% 10%:1”?8 %;g%ﬁirﬁqﬂn%%t agnuggégjg?ﬂ%KLQ
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end of the connection portion 319 includes an engagi ng portion 320 which

proj ects ttWheahdleheeshdeieml (ER0S @fppllyeahduivimg 3@ cendoethagesgbetd-t he

upper-first qﬁbde 304h of tﬂg éu¥)r Qﬂ@ fugogsgngftfgaéfgmegrfL;ﬁgagglde°305h

of the | ofer®lthPprigsation hea purp g ng
the head and to apply a driving force to the disk cartridge 301
for the purpose of unloading the disk cartridge. 1In front of the
drive mechanism (F), a lifter mechanism (G) is arranged to move
upwardly and downwardly the disk rotating mechanism (B). A
transmission mechanism (not shown) is provided in the rear of the
lifter mechanism (G) to apply a driving force to the hold
mechanism (E) for the purpose of loading or unloading of the
head. Each of these components of the casing 3 will be described
in further detail below. |

| (A) Cartridge 1oading/unloading'mechanism
The cartridge loading/unloading mechanism (A) is
equipped with the cartridge holder 9 having an auto-insert
mechanism (A,) which automatically inserts the disk cartridge 301
in the direction of insertion of the cartridge and ejects the
disk cartridge in the direction of eject of the cartridge.
The cartridge holder 9 is comprised of a flat box~-1like

body which has a iongitudinally extending cartridge insert/eject
opening 18 which is generally in the form of a rectangle ané a
guide groove 19 comprising an elongated hole extending in the
longitudinal direction. A'plufality of insertioh guide members

20 and 21 are provided in the vicinity.of corners of the



Mor eover, the guide portion 315b includes an upper projection 322a and a
| ower projection 322b projecting in the vertical direction of the slider
and arranged at the opposing end of the slider to the connection portion
318 so that the projections oppose the fasont portion 309 of the housing
303, - The guide portion 315b is also formed with a pressure receiving
portion 322 used for opening the shutter nenber and having a connection
portion 322c interconnecting the projections 322a and 322b. A pin guide
surface 322d (see Fig. 6) is formed at the outside corner of the pressure
recei ving. portion 322, which corner faces the other side wall 308 of the
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surfaces 304[err] and 305[err] of the upright portions 304m and 3051 in
accor dancecartridge. di st ance fronlthe di sk cartridge insertion side. The
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| device (A-a), to automatically open the shutter member 311 of the
disk cartridge 301. The shutter opening device (A-a) is formed
by a cam groove 22 having such a locus as the shutter member 311
is opened in accordance with the inserting motion of the disk
cartridge 301, and a shutter opening pin support member 24 having
a shutter opening pin 23 which is moveable in the cam groove 22,
The cam groove 22 includes an inclined portion 22a
obliquely inclined with réspect to the direction of insertion of
the disk cartridge 301, an arced portion 22b continuous with the
inclined portion 22a, and a straight portion 22c continuous with
' the arced portion 22b and parallel to the direction of insertién
of the disk cartridge 301.
The shutter opening pin support member 24 is formed of
a plate-like member whiéh has a front end portion 24a and a rear
end portion 24b of a substantially semi-circular shape and é
central portion 24c thch is substantially rectangular in shape.
The shutter opening pin support member 24 is formed
with a guide groove 24d which includes an elongated hole
longitudinally extending from the rear end portion 24b toward the

central portion and engages a flanged moveable guide pin 26 which



21 guiding a shutter opening pin toward the shutter opening menber engaging
poriion 324 when inserting the disk cartridge 301 into the cartridge hol der
to be described in nore detail below. Figure 4 illustrates a coiled torsion
spring 321 accommodated in the housing 2@3 which serves as a return spring
for<-the shutter nmenber. Respective ends of the spring are engaged by the
spring hanger 305] of the lower half 305 and the spring hanger 315c of the
slider 315. The coiled torsion spring 321 acts to constantly bias the
shutter nmenber 311 in a direction wherein the first opening 316 and the
second opening 306 are closed. In Fig. 7 of the drawings, the arrow X

i ndi cat es pgBpPesi AGvELBEEt L PBRg OHE dSidid 13ndbECELEONs ETR Rnbhg, shut ter
nenber 31f shuts both the openhings 306 and 316, and the other béing a

di recti ongwbewrei m9t he shutter nmenber opens both the openings 306 and 316.
Wth the above-noted arrangenent of the disk cartridge, the thickness of
the base 316[err] oPYtHeanFi afed pailesh tensaonnser buhi?dot ithg, shuttee
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cartridge, both side edges of the first opening 306 of the | ower ha 5.
end of the cam groove 22.

As best shown in Fig. 12, a‘cartridge insertion
position restricting piece 28_is bent downwardly at the left rear
edge portion of a ceiling plate 9a of the cartridge holder 9 in
such a manner as to project rearwardly of the cartridge holder,
for restricting the movement of the disk cartfidge 301-in the
insertion direction thereof. | |

Furthermore, the cartridge holder 9 is formed with a
pair of notches 29 at substantially the center of each side edge
of the cartridge holder. A pair of cartridge pushing tabs 31 are
attached to the holder in such a manner as to expose the
respective notches 29, for fdrcing the disk cartridge 301 to a
height-direction cartridge positioning portion 30.

The cartridge pushing tabs 31 include a support portion
3la fixedly connected to the bottom plate portion of the
cartridge holder 9, a cartridge pushing portion 31b which is
brought into contact with the upper surface of the disk cartridge
301 only during loading; a cartridge returning.portion 31c which

returns, during unloading, the cartridge pushing portion 31b to a

non-contact position in which the cartridge pushing portion is



Therefore, in the shown enbodi nent, when the upper and | ower hal ves 304 and
305..are assenbled to each other, the rigidity of the bridge portion 306a
having a smaller hal f 22 thickness is dependent upon the rigidity of the
bridge portion 316a having a greater haljfz thickness, and thus the rigidity
of-4-he housing 303 at the section of the bridges 306a and 316a i s enhanced.
In the preferred enbodi nent, since the thickness of the base 316[err] of
the bridge portion 316a is greater than the thickness of the base 306[err]
of the bridge portion 306a, synthetic resin will smoothly flowin a nold
during nol ding of the upper half, when that upper half 304 is nade of

synthetic dbsémgagdl &Ericasthe Gppéheswrmid Jrl @WeOkisk NEdetd fadeESidha Whe
fl atness of the base 316[err] of the bridge portion 316a of the upper half
i s enhanceeentHarau thin Sldeppbuided ath thet aidnniectaovopaetioen with figures 10

through 12, is a magnet.o-optic di sk unit which perfornms recording and/ or
reprogucinﬂ"??ﬁﬁﬂqQﬁﬁ¥H“§rQaenﬁﬁﬂ%ﬁﬁﬁcﬁﬁﬁﬁﬁﬁn ditek aBe cBherpitedidae Pushdrg

cartridge ﬁ&@f&?rﬂ%c%o‘éﬁ Epeggﬁti&f‘%en Sartridge pushing tabs from being

caught on cartridge push-operation pieces (described below), when
shifting from the loading condition to the unloading condition.

The auto—inserﬁ mechanism (A,) for the cartridge holder
9 is described below. This auto-insert mechanism (a,) includes a
first insert plate 170 moveable in the insert/eject direction of
the disk cartridge 301, a éecond insert plate 171 for inserting
the disk cartridge 301 into the disk unit in accordance with the
movement of the first insert plate 170, and a third insert plate
172 for forcibly applying a force to the first insert plate 170
for the purpose of movement of the first insert plate toward the
inside of the cartridge holder 9.

As shown in Figures 11 and 12, the first insert plate
170 is provided at one side edge of the bottom plate portion of
the cartridge holder 9. Thg first insert plate 170 is formed at
both ends thereof with guide grooves 175 and 176 comprising
respective elongated'holes extending in the insert/eject
direction  of the disk cartridge 301 and engaging a pair of . guide
shafts 173 ahd 174 fitted on the bottom plate portion (not shown)
of the cartridge holder 9. The guide shafts 173 and 174 are

fitted into and engaged with the respective guide grooves 175 and



of the present invention as described above. The nmagneto-optic disk unit,
as .shown in Fig. 10, includes a casing (a main body of the disk unit) 3
which is nounted on a substantially C shaped chassis 1 and acconmodat e
therein various nechani snms provided for rggording to and/or reproducing
from'the magneto-optic disk 302 of the disk cartridge 301. The disk unit

al so includes a front panel 4 arranged at the front portion of the casing
3. Wen assenbled into a conputer, a subsystemor the |like, the front panel
_is nounted thereon in a manner so as to be exposed. 23 As is shown in
Fig. 10, the front panel 4 is forned with a cartridge insert/eject opening

5 through | | cakt.rid [1S 4l NS ETr ' . et I t he
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panel to opmuituted ®ye thiee agabysiglganbnagrde eligct 19pening 5 and
consequently to prevent entry of dust into the inside of the disk unit. The
front panel 4 is al s@hleofiwgtwinsert |nlgte Aot i$ nforeditth7 aj mditcht iLAg t he

ive cqordi ng work, or reprodyci ng work for, the magnet o-optic
SPELagb;eaﬁ%ﬂéﬁ‘g%ﬁég %n a girection pe pendgculgr to the insert/e%ect P

direction of the disk cartridge 301. In addition, the firsf
insert plate 170 is formed at its reér end portion with a
cartridge contacting portion 178 to which fhe shutter member 311
of the disk cartridge 301 abuts. -

Also, the first insert plate 170 is formed at its rear
inner end with a trigger arm rotation-operation tab 181 which is
contact with a trigger arm pin 180 fitted on a triéger arm 179
attached onto the chassis 1. The trigger arm 179, which is
contact.with the trigger arm rotation-operation tab 181, holds
the slide plate in its unloaded state to be described later. The
trigger arm is rotatable aboﬁt a support shaft 182 attached onto
the bottom plate‘portion (not shown) of the cartridge holder 9.
The trigger arm 179 is formed with an engaging nail 179a which
engages é slide plate stopper pin. By means of a coiled torsion
spring (not shown), the trigger arm 179 is rotatably biased
constantly in a direction in which the engaging nail 179a is
brought into engagement with the slide pléte sfopper pin.

The second insert plate 171 of the auto-insert
mechanism A, is mounted in such a manner as to be rotatable abéut
a support shaft 184 fitted on the rear end of the first insert

plate 170, in the direction indicated by the arrow B, and arrow



button 8 used to eject the disk cartridge 301. As shown in Fig. 11, the
casing 3 accommopdates therein a cartridge | oadi ng/ unl oadi ng nmechani sm (A)
having a cartridge holder 9 which holds the disk cartridge 301 so that the
di sk cartridge can be inserted thereintoygr ejected therefrom The casing
further includes a disk rotating nechani sm (B) having a disk table provided
bel ow t he cartridge | oadi ng/ unl oadi ng nechanismto hold the nmagneto-optic
di sk 302 and a spindle notor 10 rotatably driving the disk table. An .
optical pick-up device (C) is also provided rearwardly of the disk rotating
mechani sm (B) which has an objective Iens 12. Abeve the optical pick-up

devi C I h
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urt udes a
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generator (D) to hold the nmagnetic- 24 field application head at a
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unloadlng %Lenlng 18 into the cartridge holder 9. The second insert plate
171 is also formed with a cam groove 186 through which the guide
shaft 174 is insertedly engaged with the guide groove 176.

The cartridge hold pin 185 is positioned at the outside
of the cartridge holder such that when the disk cartridge 301 is
inserted into the cartridge 9, the cartridge insert pin hole. 328
is opposed thereto. The cartridge hold pin is designed so that
the pin 185 can be inserted -into the cartridge insert pin hole
328 by way of rotation of the second insert plate 171.

The third insert plate 172 of the auto-insert mechanism
A1 is designed in such a manner so as to be rotatable about a
support shaft 187 fitted on the bottom plate portion of the
cartridge holder 9. | |

The third insert plate 172 is formed at one end with an
insert plate operating pin 188 which engages the notch 177, and
at the other end with a downwardly projecting insert élate hold
pin 189 which is engageable with an insert plate hold piece (not
shown) of the slide plate. '

'Additionally, the third insert plate 172 is constantly

biased in a direction indicated by the arrow C, of the arrows C,



the head and to apply a driving force to the disk cartridge 301 for the

pur pose of unloading the disk cartridge. In front of the drive mechanism
(F), alifter mechanism (G is arranged to nove upwardly and downwardly the
di sk rotating mechanism (B). A transm ssgg@n nmechani sm (not shown) is
pravided in the rear of the lifter mechanism (G to apply a driving force
to the hold nmechanism (E) for the purpose of |oading or unloading of the
head. Each of these conponents of the casing 3 will be described in further
detail below (A) Cartridge | oading/unloadi ng nechanism The cartridge

| oadi ng/ unl oadi ng nmechani sm (A) is equipped with the cartridge hol der 9
havi ng an auto-insert mechanism (Alerr]) which automatically inserts the

di sk cartraedeC30f Fagthd2di PecianPhfthendasersnporte Pexatinddgdnasgs

ej ects the_di sé?cartri'd iré.the dli:rgct' 0 of ej ct, o%'ghe 9 étriad e. 7The
cartridge ?\Bﬁl’_d € £% eccg%fﬂ 8% 8P Y ?Ijaé) b"tB(g-al#l%e Bodl V\?ﬁ’%‘ﬁ HER@LE 174.
I ongi tudinal l'y extenging i tokd8eoh "REERAFIGFt opening 18 which is
generally in the form'of a rectangle and a gui de groove 19 conprising an-.
el ongat ed hol e ext e @liisk rbeatbngi hechaslsndi (BYCctisoBguiPped Uibth ttheof
i nsertion guide nenbers 20 and 21 are provided in the vicinity of corners
of the aforementioned spindle motor 10 which moves toward and away from
the disk cartridge 301 by means of the liftef mechanism (G). The
spindle motor 10 is provided in a cylindrical spindle support
(disk table) 32 having a concavity 32a which opens upwardly (disk
mount side). '

A mégnet 33 is aocommodated within the concavity 32a of
the support 32 for attracting the chucking hub 302a of the
magneto-optic disk 502. An insertion hole 33a is provided in the
center of the magnet 33 into which the spindle shaft 10a of the
spindle motor 10 is inserted. | | |

A flat disk mount surface (disk table surface) 34 is
formed at the inner peripheral edge of the concavity 32a, for the
purpose of mounting the magneto-optic disk 302. The level of the
disk mount surface 34 is set at a slightly lower level than the
top of the spindle shaft 10a.

(C) Optioal pick-up devico

The optical pick-up device (C) is designed so as to be
able to emit a laser.beam onto the main recording surface of the
magneto-optic disk 302 at the disk mount portion formed in the
inside of the casing 3. The optical pick-up device (C) is in the

form of a separated optical system different from a conventional



25 cartridge insertion opening 18 of the cartridge holder 9, for guiding
the_di sk cartridge 301 when inserting/ejecting the cartridge. The cartridge
holder 9 is formed with a shutter opening device (A-a), to automatically
open the,shutter nmenber 311 of the disk @rtridge 301. The shutter opening
devicce (A-a) is formed by a cam groove 22 having such a | ocus as the
shutter nenber 311 is opened in accordance with the inserting notion of the
di sk cartridge 301, and a shutter opening pin support menber 24 having a
shutter opening pin 23 which is noveable in the cam groove 22. The cam
groove 22 includes an inclined portion 22a.obliquely inclined with respect
to the direction of insertion of the disk cartridge 301, an arced portion

22b conti niategratéa tdieticwl isyetepQr t irA8 2dparatel dpHilcallgByspemt 6ONerC
continuous with the arced portion 22b and parallel to the direction of

i nserti on optibtel dpskkcap tdevige IC). hﬁheashugmtwquahmenQOQmmoauppnrthmenber
24 is formed of a plate-like nmenber which has a front end portion 24a and a
rear end pBPFPBﬁEZQ% Qﬁg¥r§ﬁﬂﬁﬂu§ﬁ99§ﬁly seni -circul ar shape and a centra

portion 24c whi ch |5, SbSLANIALY 1(eCLABIRLAIA D ARS, 40618011 A8 uaes

opening pin support
a fixed optlcal system_(not shown) with a laser diode serving as

a light source used for recording and reproduction, a signal
detector used for focus control and tracking control, a‘signal
detector used for detecting recorded signals, a carriage having
an objective lens 12 provi@ed therein for converging the laser
beam emitted from the fixed optical system on the signal
recording surface of the magneto-optic disk 302, and a
galvanometer provided rearwardly of the carriage 37 for the
tracking control. Respective elements forming the optical pick-
up device are sepafatelyllocated on the chassis 1.

The carriage 37 of the obtical pick-up device is
slidably supported by means of a pair of guide shafts 39 which
are located above the chassis 1 and laterally spaced by a
predeﬁermined span to be paréllel to each other. Two pairs of
bearings 40 are located at the one side wall of the carriage 37
such that the angle between rotational axes of bearings of each
bearing péir are approximately 90°. Likewise, a pair of bearings
40 are located at another side wall of the carriage 37 éuch that
the angle between rotational axes of bearings of that bearihg

pair are approximately 90°.



wi th a guide groove 24d which includes an el ongated hol e | ongitudinally
extending fromthe rear end portion 24b toward the central portion and
engages a flanged noveabl e gui de pin 26 which 26 pin is noveabl e al ong
the direction of extension of the gui de gnpoove 19. By neans of a coiled
tensi on spring 27, the shutter opening pin support menber 24 is constantly
urged in a direction I n which the shutter» opening pin 23 is positioned at
the starting end of the cam groove 22. As best shown in Fig. 12, a
cartridge insertion position restricting piece 28 is bent downwardly at the
left rear edge portion of a ceiling plate 9a of the cartridge holder 9 in
such a manner as to project rearwardly of the cartridge hol der, for

restricting the novesrerilaetithgeflbsék Gyt rsfhd@ﬁ?ﬁﬂé attddheal B8€phEON
direction thereof. Furthernore, the cartridge holder 9 is formed with a
pai r of nd:!etﬁ’xeis\qz@fateaszlnbmaanﬁhal Payilt H® sentertofappioh asirdeiddlget of otde
cartridge hol der. yair of cartrid pushln tabs 31 are attached to the
hol der i n Sudi& &9 aSUER ERpbskne Fi’é‘gle etween the rotational axes

of both bearings of each bearing pair is to be narrower than 90°.
A linear motor 42 is provided at both sideé'of the carriage 37 to
driQe the carriage. Furthermore, in order to support the |
objectivé lens 12, a lens holder 47 is provided on the carriage
37 by means of two elastomeric bodies 48 placed side by side in
their vertical direction.

(D) External magnetic-field generator

The external magnetic-field generator (D) has a slider
(which will be hereinafter referred to as a "magnetic-field
application head") 59 which incorporates a magnetic-field
application head used to apply ;n external magnetic-field to the
signal recording surface of the magneto-optic disk 302. The
slider 59 of the external magnetic-field generator (D) will
hereinafter referred to as a "magnetic-field application head."
The external magnetic-field generator is provided rearwardly of
the carriage 37 through the hold mechanism (E). The magnetic-
field application head 59 of the external magnetic-field
generator (D) comprises a floating magnetic head for the purpose
of magnetic-field modulation overwrite.

{E) Hold mechanism

The hold mechanism (E) includes a lifter 58 which is

supported by a raised portion 37a formed at the rear end of the



respective notches 29, for forcing the disk cartridge 301 to a _

hei ght-direction cartridge positioning portion 30. The cartridge pushing
.tabs 31 include a support .portion 3la fixedly connected to the bottomplate
portion,of the cartridge holder 9, a cartridge pushing portion 31b which is
br-ought into contact with the upper surfite of the disk cartridge 301 only
during loading, a cartridge returning portion 31lc which returns, during

unl oadi ng, the cartridge pushing portion 31b to a non-contact position in
whi ch the cartridge pushing portion is 27 di sengaged from the upper
surface of the disk cartridge, and a bent portion 31d provided at the
connection portion interconnecting the support portion 3la and the

cartri dge qustiage par thdnislbotdtord ye\edlriikdnyhEoeaet ¢ et UShi N GIriaks
from bei ng caught on cartridge push-operation pieces (described bel ow), -
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second insert plate 171 for inserting
manner so as to support the magnetic-field application head 59.
"The hold mechanism is designed to hold the héad arm 60 and the
lifter 58 between a loading position, wherein a magnetic field
can be applied from the magnetic-field application head 59 to the
magneté-optic disk 302, and an unloading position, wherein the
magnetic-field appliéation head 59 is spaced apart from the disk
mount surface 34. |
In order to ensure stability of the head during
"floating" thereof, the head arm 60 of the'hola mechanism (E) is
designed to operate between a first position, wherein the
magnetic-field application head 59 is spaced'apart from the
signal recording surface of the magneto-optic disk 302 in its
unloading state, and a second position, wherein the magnetic-
field application head 59 is in contact with the signal recording
surface of the mégneto—optic disk 302 with a pushing force of a
few grams to 10 grams in its loading state. .
(F) Drive mechanism
The drive mechanism (F) includes a drive motor 70
serving as a drive source which ejects the disk cartridge 301 and
provides a drive source to hold or release the locked state of

the lifter 58 by virtue of a transmission mechanism (not shown).



the disk cartridge 301 into the disk unit in accordance with the novenent
of -tthe first insert plate 170, and a third insert plate 172 for forcibly
applying a force to the first insert plate 170 for the purpose of novenent
of the first insert plate toward the insigge of the cartridge holder 9. As
shown in Figures 11 and 12, the first insert plate 170 is provided at one
si de edge of the bottomplate portion of the cartridge holder 9. The first
insert plate 170 is formed at both ends thereof with guide grooves 175 and
176 conprising respective elongated holes extending in the insert/eject
direction of the disk cartridge 301 and engaging a pair of guide shafts 173
and 174 fitted on the bottomplate portion (not shown) of the cartridge
hol der 9. The g@nive mdwafdrd sh7$Fpntudthemrimdlutieedai htanamisehgageeamith t he
respective guide grooves 175 and .28 176 so that the first insert plate
i s noveabl BhightPas A r&viedn CPRAEERIVH N REeafFafe BPEPF17@nd M err] of
Fig. 12. The. fjrst insert. plate.170 is formed . w th a tch 177 which. opens
T2 a1 ectROhEREl peh dUAIFAF PR RN | T SROE EE: AP Pelht RO HE: dTs e
cartridge 39de {ah A tiN trhREmisEfdn gear 72 in a direction
perpendicular to the advancing/retracting direction of the
carriage 37. Positive rotation of the transmission gear 72
causes a rotational motion of the pin 71, thereby returning the
slide plate from its loading position to its unloading position.
In cohtrastf the rotational motion of the pin 71, resulting from
negative rotation of the transmission gear 72, permits a
rotational force to be applied to the lifter 58 through the
transmission mechanism (not shown). The displacement of the pin
71, resulting from the positive rotation of the transmission gear
72, causes_ejection of the disk cartridge 301.

By way of the displacement of the pin 71, resulting.
from the negative rotation of the transmission gear 72, the
locked state of the lifter 58 is released by virtue of the
transmission mechanism, and thus the loading action of the
magnetic-field application head 59 onto the magneto-optic disk
302 can be achieved when the carriage 37 is positioned at the
outermost position of the disk.

(G) Lifter mechanism

The lifter mechanism (G) includes a substantially T-

shaped lifter plate 74 which 1is provided on the chassis 1 so as

to be moveable upwardly and downwardly. This lifter plate 74



insert plate 170 is forned at its rear end portion with a cartridge
contacting portion 178 to which the shutter nenber 311 of the disk
cartridge 301 abuts. Also, the first insert plate 170 is forned at its rear
inner end with a trigger armrotation-opgyation tab 181 which is contact
wi-th a trigger armpin 180 fitted on a trigger arm 179 attached onto the
chassis 1. The trigger arm 179, which is contact with the trigger arm
rotation-operation tab 181, holds the slide plate in its unloaded state to
be described later. The trigger armis rotatable about a support shaft 182
attached onto the bottom plate portion (not shown ) of the cartridge hol der
9. 'The trigger arm 179 is formed with an engagi ng nail 179a whi ch engages a

slide pl akgp5tPPPOEne Ridhtr3ugaPBs ieioRiAGl btk (7 Sised $BE BFe (N0t shown),
the trigger arm 179 is rotatably biased constantly in a direction in which
t he engagpagitibbhing %f ithebddsghtaretrddgagagrnent thie kdiskerstatingl at e
stopper pin. The second insert plate 171 of the auto-insert pechanism
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shaped slide plate 75 which is provided below the lifter plate 74
and advances or retracts in the-ldngitudinal direction in
accordance with the loading/unloading motion of the disk
cartridge 301.

As is shown in Figure 11, elongated holes 78 and 79 are
provided at both sides of the slide plate 75 of the lifter
mechanism (G) close to the rear end and to the substantiall&
center portion of the slide plate. A spring hanger shaft (also
serving as the guide shaft) 76 and a gﬁide shaft 77, both shafts
projecting from the chassis 1, are inserted through the elongated
holes 78 and 79, respectively, and are thﬁs exposed.

First cam pieces 82 are provided in the vicinity of the
respective elongated holes 78 located at the substantially center
portion of the slide plate 75. Each first éam piece 82 has an
obliquely and forwardly exténding down-sloped grcove 80 and a
horizontally extending parallel groove 81 continuous with the
sloped groove 80. Formed intégfally with the slide plate in the
vicinity of the elongated hole ?9 located at the rear end of the
slide plate and facing the drive motor are a rearwardly extending

slide plate return piece 83 engageable with the pin 71 and an



29 Blerr] of Fig. 12. The second insert plate 171 is formed with the
cartridge hold pin 185 which is insertedly engaged with the cartridge
insert pin hole 328 of the disk cartridge 301 when the disk cartridge is
i nserted, through the cartridge insert/ejggt opening 18 into the cartridge

hol-der 9. The second insert plate 171 is also fornmed with a cam groove 186

t hrough which the guide shaft 174 is insertedly engaged with the guide
groove 176. - The cartridge hold pin 185 is positioned at the outside of

the cartridge holder such that when the disk cartridge 301 is inserted into

the cartridge 9, the cartridge insert pin hole 328 is opposed thereto.

cartridge hold pin is designed so that the pin 185 can be inserted into the
cartri dgeupRaeaiyPbéntodsr 30 ningeay saf wieh ad | ey AigH pengnagndahnggién pl ate

171. The third insert plate 172 of the auto-insert nechanismAlerr] is
desi gned bpesschnathanhengidmdinaflodieecbiababl e about a support shaft 187
fitted on the bottom plate portion of the cartrjidge holder 9. The third
insert plate 172 i sSeePRRFaM PIFEeEnE7nAFR BFPYHIRY taththee f5BREaeRAPHI n
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plate hol dipiecg7 (RE SHWWDigfe1yNand! Ed8nBl&t £y extending down-sloped
groove 85 and a horizontally extending para}lel groove 86
continuous with the sloped groove 85. The inclination angle of
the sloped groove 85 of the_éecond cam piece 87 is set at a angle
greater than the inclinatiop angle of the sloped groove 80 of the
first cam piece 82. The slide plate is ‘integrally formed with
cartridge push-operation pieces 88 at its substantially_center
outermost sides, by way of bending. Each cartridge push;
operation piece has a projected portion 88a for pushing the
cartridge pushing tab 31.

The slide plate 75 is formed at its rear end adjacent
to one side with a slide plate engaging pin 75a which is
engageable with the engaging nail 179a of the trigger arm 179.
The slide plate is formed at its front end adjacent to the other
side with an insert plate hﬁld_piece which is engageable with the
insert plate hold pin 189.

A spring.bias.is constantly applied to the slide plate
75 by means of the coiled tension spring biased between the
spring hanger shaft 76 and the spring hanger 84 such thaf the

slide plate is returned from the rear (unloeading position) of the



Additionally, the third insert plate 172 is constantly biased in a
di[gction I ndi cated by the arrow [err] of .the arrows [err] 30 and C2 of
Fig. 12, by way of the insert plate operating pin 188 and the coiled
tension spring 190 engaged on the guide ghaft 174. (B) Disk rotation
mechani sm The di sk rotating nechanisn1(B§ I's equi pped with the

af orenenti oned spindle notor 10 which noves toward and away from the disk
cartridge 301 by neans of the lifter nmechanism (G. The spindle notor 10 is
provided in a cylindrical spindle support (disk table) .32 having a
~concavity 32a which opens upwardly (disk mount side). A nagnet 33 is - -
accommodated within the concavity 32a of thé support 32 for attracting the

chucki ng hiba 2028 0f e {mg&et(%ge&hg Poote 3. ofnchosehddon hale 33a s

provided in e center of the magnet nto which the spindle shaft 10a of
the spindl endé@ted by tHaSowd N, fof Imilg.dizsk nount surface (disk table-
surface) 34 is forned at the inner peripheral edge of the concavity 32a,
for- the purpose of rnasirsliown time Figgnate- bprste Riingk 8302re THetat&RAY of the

provided at the rear end of the lifter plate 74 and at both sides
thereof. Each first pin 89 exposes the sloped groove 80 and the
parallel groove 81. Second pins 90 are rotatably prévided at the
front end of the lifter plate 74 and at both sides thereof. Each
secoﬁd pin 90 exposes the sloped groove 85 and the parallel
groove 86. |

Moreover, a tempefature sensor 91, a write protect
switch 92A and disk type detection switch 92B are mounted on the
front end of the lifter plate 74.

With this arrangement, the loading operation of the
disk cartridge into the magneto-optic disk unit is performed as
follows.

In the loading operation of the disk cartridge; the
disk cartridge 301 is initially inserted through the cartridge
insert/eject opening 18 into tﬁe cartridge holder 9 in the
directién indicated by the arrow D of Fig. 11. At this time, the
shutter opening pin 23 abuts the front portion 309 of the disk
cartridge 301. | - |

Subsequently, when the disk cartridge 30i is further
inserted into the cartridge holder 9, the shutter opening pin 23
movés along.the inclined portion 22a of the cam groove 22 by

virtue of pressure of the disk cartridge 301. Then, the shutter



di sk nmount surface 34 is set at a slightly lower |evel than the top of ‘the
spindl e shaft 10a. (C) Optical pick-up device The optical pick-up device
(C) is designed so as to be able to enit a |aser beamonto the main
recording surface of the magneto-optic dgigsk 302 at the di sk nount portion
formed in the inside of the casing 3: The optical pick-up device (C) is in
the formof a separated optical systemdifferent froma conventi onal 31
i ntegrated optical system The separated optical system of the optical

pi ck-up device (C) has a light novable portion for the purpose of

hi gh- speed access. Mirre specifically, the optical pick-up device includes a
fixed optical system (not shown) with a | aser diode serving as a |light

source UsegpéRind i HuppoRUnERRE 0 HIC icRRs 218hgNBhe IHAGHG 8 veOb2a
focus control and tracking control, a signal detector used for detecting

recorded sofjntlhes,can graoveage aguingt aheobpedhgvieidenst thepromdiledd t herein
for converging the | aser beamemtted fromthe fixed optical systemon the

signal reck®RsiRn sIRTiage 237 vhilesiptattdngpabeuli She Juveadle guide pin 26
which is positioned in its initial positidn within the guide
groove 19. As a result, the shutter member 311 moves against the
bias of the coiled torsion spring 321 of the cartridge 303 in the
direction in which the openings 306 and 316 of the upper %nd
lower halves 304 and 305 can be opened. |

When the disk captridge 301 is further inserted into
the cartridge holder 9, the shutter opening pin 23 moves along
the arced portion 22b of the cam groove 22.toward the straight
portion 22c, and thus the shutter member 311 further moves in the
opening direction of the openings 306 and 316 of the disk
cartridge 301. At this time, the shutter opening pin 24 rotates
about the moveable guide pin 26 located in the initial.position
in the same manner that the shutter opening pin 23 has moved
along the inclined portion 22a. Subsequent thereto, when the
shutter opening pin 23 reaches the rear end portion of the arced
portion 22b, the pin enters the shutter 6pening member engaging
portion 324. As a consequence, the openings 306 and 316 of the
disk cartridge 301 are fully opened, and thus a portion of the
magnet-optic disk 302 is exposed.

When the disk cartridge 301 is further inserted into
the cartridge holder 9, the moveable guide pin 26 abuts the front

portion 309 of the disk cartridge 301. With further insertion,



gal vanonet er provided rearwardly of the carriage 37 for the tracking
control. Respective elenents formng the optical pick- up device are |
separately |ocated on the chassis 1. The carriage 37 of the optical pick-up
device is slidably supported by nmeans of 3 pair of guide shafts 39 which
are-.l'ocat ed above the chassis 1 and laterally spaced by a predeterm ned
span to be parallel to each other. Two pairs of bearings 40 are |ocated at
the one side wall of the carriage 37 such that the angl e between rotational
axes of bearings of each bearing pair are approxinately 90[err]. Likew se,
a pair of bearings 40 are |ocated at another side wall of the carriage 37
such that the angle between rotational axes of bearings of that bearing
pair are apgreoshutteryoféfing pii2 28nmekast aTongrirs stratighbopbrtisen aiiached
to one bearin of each bearing pair 40 so as to apply a resilient force to
t he bearin®f CARagrea¥e a?&lfgl Feewdénechion afamhmahsgxﬁsoofA Of)otme

i near
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carriage. RUECRREMRIENg! thd'dlfilaet GroHPRO1S. t NG, the middle of the above-
noted motion, the disk cartridge 301 abuts the cartridge
contacting portion 178 of the first insért plate 170.
Subsequently, when the disk cartridge 301 is inserted into the
cartridge holder 9, the first insert plate 170 moves in the
direction indicated by the ?rrow A, of Fig; 12,

In accordance with the movement of the first insert
plate 170, the second insert plate 171 moves in the direction of
insertion of the'cartridge (the direction indicated by the arrow
4;), and also rotates in the direction indicated by the arrow Bl
of Fig. 12 in such d manner as to move along the cam groove 186.
As a result, the cartridge hold pin 185 gradually enters the
cartridge insert pin insertion hole 328. As the disk cartridge
301 is further inserted into the cartridge holder 9, the trigger
arm rotation-operation tab 181 is brought into contact with the
trigger arm pin 180. When the first insert plate 170 further
moves in the direction of insertion of the cartridge, the frigger
arm 179 rotates about the support éhaft 182 in the direction
indicated by the arrow K, of Fig. 12, with the result that the
engaging nail 179a is disengaged from the slide prlate engaging
pin 75a. As a result, the slide plate 75 which is guided by the

guide shafts 76 and 77, begins to move on the chassis 1 in the



objective lens 12, a lens holder 47 is provided on the carriage 37 by neans
of -two el astoneric bodies 48 placed side by side in -their vertical
direction. (D External magnetic-field generator The external
magnetic-field generator (D) has a slidegg(which will be hereinafter
referred to as a "magnetic-field application head") 59 which incorporates a
magnetic-field application head used to apply an external magnetic-field to-
the signal recording surface of the magneto-optic disk 302. The slider 59
of the external magnetic-field generator (D) will hereinafter referred to
as a "magnetic-field application head." The external magnetic-field
generator is provided rearwardly of the carriage 37 through the hold-

mechani sm (fHrecti®nmaaethtad f b thetRipidiai, 08 NBAZ. 59 Ofpyt ba%y%?e{:ﬂél

magnetic-fiel d generator (D) conprises .a fldating magneti ¢ head Tor the

pur pose of cmidrest itenkiohdspoing afnatn shesmyr.i te. (E) Hol d nechani sm The hol d
mechani sm (E) includes a lifter 58 which is supported by a raised portion
37a formed at the relAfF Ehisokinee an imsert plate support plate (not shown)

of the slide plate 75 is disengaged from the insert plate support
pin 189 of the third insert plate 172, and then the third insert
plate 172 is forcibly rotated about the suppdrt shaft 187 in the
direction indicated by'the arrow C, of Fig. 12 by way of the bias
of the coiled tension spring 190. When the third insert plate
172 rotates in the direction indicated by the arrow c1,.the first
insert plate 170 moves in the direction indicated by the arrow A,
of Fig. 12 due to pressure which will be applied through the
insert plate operating pin 188. At this time, the cartridge
holder pin 185 has already entered the cartridge insert pin hole
328 of the disk cartridge 301, and thus the disk cartridge 301 is
automatically inserted deeply into the cartridgé holder 9.

In this manner, the éhutfer member 311 firmly abuts the
cartridge insertion position restriéting piece 28, and as a
result, the mount position of the disk cartridge 301 is
determined.

The mévement of the slide plate 75 toward the cartridge
insert/eject opening 18 pfevents the projected portion 88a of the
cartridge push-operation piece 88 from being disengaged from the
cartridge returning portion 31c of the éartridge pushing tab 31
and ensures the insertion of-the disk cartridge 301 into the

cartridge holder 9. Thereafter, the cartridge pushing portion



carriage 37 and is rotated by a-driving force created by a drive nechani sm
(F)...The hold nmechanism (E) further includes a head arm 60 which is

provi ded above the lifter 58 and is rotatably supported by the raised
portion 37a of the carriage 37 in such a 4fnner so as to support the
magnetic-field application head 59. The hold nmechanismis designed to hold
the head arm 60 and the |ifter 58 between a | oading position, wherein a
magnetic field can be applied fromthe magnetic-field application head 59
to the magneto-optic disk 302, and an unl oadi ng position, wherein the
magnetic-field application head 59 is spaced apart fromthe di sk nount
surface 34. In order to ensure stability of the head during "fl oating"

thereof , thadesd tHeNh@ tehiagBeplishingeed1Ry 1S @ntbys i thélasirdradgbonepgsat e
between a first position, wherein the magnetic-field application head 59 is
spaced apara, fwidh tthe giegundlt thatrtheguppsr scrfatet helarmfhdhe- dpskc di sk
302 in its unloading state, and a second position, wherein the _pmagnetic-

field appliQ%H§§i¢9ﬁb3@}5§si?uFHéeoﬁ?%Rﬂa'_%Mh t B8 i BFt e dBrdARERsur f ace
of Lhe MOngho: ARl 3%'18‘1538@4%%@ A HOEORE POl 1 dh (25808 Lo 10

grams in its’'loading state. Ive mec e e nmec m ( F)

i ncl udes a gldiMe oG pbRtidhVBoJofiStite (Hdr e iGH! BE1AEY N 1Y) GalSokhendi sk

cartridge 301 and ' :
pressure of the disk cartridge pushing tab 31, and whereby the
disk cartridge is held at the predetermined height level. .

owing to a further movement of the slide plate 75

toward the cartridge insert/eject opening 18, the first cam piece
82 and the second cam piece 87 ére bought inté engagement with
the first pin 89 and the second cam piece 87, respectively.
Subsequently, when the slide plate 75 further moves toward the
insert/eject opening 18, the first pin 89 rolls upward along the
sloped groove 80 of the first cam piece 82, whereas the second
pin 90 rolls upward_along the sloped groove 85 of the second cam
piece 87. 1In this case, since the inclination angle of the
sloped groove 85 of the second. cam piece 87 is greater than that
of the sloped groove 80 of the first cam piece 82, the second pin
90 reaches the parallel groove 86 of the second cam piece 87
before the first cam pin 89 reaches the parallel groove 81 of the
first cam piece 82. As a result, a front end portion of both end
portions of the lifter plate 74 is lifted up first, and thus the

cartridge positioning pin 73 lifts up earlier than the spindle

motor 10.



provides a drive source to hold or release the | ocked state of the lifter
58 by virtue of a transm ssion mechani sm (not shown). 34 The drive
mechani sm (F) further includes a transm ssion gear 72 which has a driven
connection with the drive notor 70. In agglition, a cylindrical pin 71 _
projects fromthe perinmeter of one side wall of the transm ssion gear 72 in
a direction perpendicular to the advancing/retracting direction of the
carriage 37. Positive rotation of the transm ssion gear 72 causes a _
rotational notion of the pin 71, thereby returning the slide plate fromits
| oadi ng position to its unloading position. In contrast, the rotational
motion of the pin 71, resulting fromnegative rotation of the transmi ssion
gear 72, permts a radcaindimailyf,othe tarbeiapplpedtionihg pihsers -4 hrough
the transm ssion nechani sm (not _shovvn%. The di spl acenment of the pin 71,
resul ting #‘?-"cﬁﬁcftlf\‘é’e}idsilmﬁﬂé' t Aptenthe eaetridgss mosditdangparpi??2, causes

ejection of the di cartridge 3Q1,_ By way of the displacenent of the pin
711 resul t"r"h‘{;a?‘?"tﬁﬁ qﬁ@g 3 o?aﬁroﬁn 3% 1 G5 mi §§Foﬁ1|1%j%ef’ral7'—2-”ld9ﬁe

| ocked Staﬁ&icg téﬁ%ﬂﬂJtﬁgéfﬁiokédrfhe@ﬁg ggkf@da: %OQEeEhS Thereafter,

when the first pin 89 reaches the parallel groove 81 of the first
cam piece 82, the spindle motor 10 lifts up such that the lifter
plate 74 is brought into contact with the spindle height
positioning member (not shown). As a consequence, the spiﬁdle
shaft 10a of the spindle motor 10 is inserted into the chucking
hub 302& of the magneto-optic disk 302. Then, the chucking
action for the magneto-optic disk 302 is compieted. In this
manner, the installation of the magneto-optic disk 302 into the
magneto-optic disk unit is achie&ed.

Unloading motion of the disk cartridge 301 from the
magneto-optic disk unit can be performed as follows.

As soon as the transmission gear 72 is initially
rotated in its reverse direction by way of the drive motor 70,
the pin 71 pushes the slide plate return piece 83 in the
direction of insertion of the disk cartridge 301, with the result
that the slide plate 75 is pulled and returned from the loading
position to the unloading position. As a result, the second pin
90 rolls along the sloped portion 85 below the parallel groove 86
of th; second cam groove 87, while the first pin 89 rolls along
the sloped portion 80 below the parallel groove 81 of the first

cam piece 82. The lifter plate 74 is thereby disengaged from the



transm ssion mechanism and thus the |oading action of the magnetic-field
application head 59 onto the magneto-optic disk 302 can be achi eved when
the carriage 37 is positioned at the outernost position of the disk. (G
Lifter nechanism The |ifter nmechani sm (Gy3i ncludes a substantially T-
shaped lifter plate 74 which is provided on the chassis 1 so as to be
noveabl e upwardly and downwardly. This lifter plate 74 _ 35 supports the
cartridge positioning pins 73 used for the positioning of the disk _
cartridge 301 and the -di sk rotating nmechanism (B) used to rotatably drive
- the magneto-optic disk 302. The lifter mechanism (G further includes a
substantially C shaped slide plate 75 which is provided below the lifter

plate 74 anghiafaneRight pekierdsind dei®elongbt WHAal) dnaerbi@ld in
accordance wi th the | oading/unloading notion of the disk cartridge 301. As
i s shown i rddwnyamsilyt, el ongated holes 78 and 79 are provided at both sides
of the slide plate 75 of the lifter mechanism (G close to the rear end and
to the substantiaIIyThen' the cartridge positioning pins 73 are disengaged
from the cartridge positioning pihs 325 and 326 of the cartridge
301. As a result, the positioning'action of the cartridge
positioning pins 73 to the cartridge 361 is released; and
simultaneously the sp;ndle shaft 10a of the spindle motor 10 is
spaced apart from the chucking hub 302a. The magneto-optic disk
/302 is thereby disengaged from the magnef 33 accommodated in the
spindle'supﬁort 32 in such a manner as to exit the chucking state
of the magneto-opfic disk 302.
Movement of the slide plate 75 in fhe direction of
insertion of the disk cartridge 301 permits the projected
portions 88a of the cartridgé push—operation.piedes 88 to engage
with the cartridge returning portion 31c of the cartridge pushing
tab 31. The cartridge pushing portion 31b ié thus exposed té the
exterior of the cartridge holder 9 to release the pressure
applied onto the upper surface 301la of the disk cartridge 301.
The slide plate 75 further moves in the direction of
the insertion of thg cartridge, and thus the insert plafe support
(not shown) of the slide plate 75 is pushed to and is engaéed
with the insert plate support pin 189 of the third insert plate.
"172. As a result, the third insert plate 172 rotates about the

support shaft 187 in the direction indicated by the arrow C, of

Fig. 12, against the bias of the coiled tension spring 190.



center portion of the slide plate. A spring hanger shaft (also serving as

t he guide shaft) 76 and a guide shaft 77, both shafts projecting fromthe
chassis 1, are inserted through the el ongated holes 78 and 79,

respectively, and are thus exposed. Firstggam pieces 82 are provided in the
vici-iity of the respective elongated holes 78 | ocated at the substantially
center portion of the slide plate 75. Each first cam piece 82 has an
obliquely and forwardly extendi ng down-sl oped groove 80 and a horizontally
extendi ng parallel groove 81 continuous with the sloped groove 80. Forned
‘integrally with the slide plate in.the vicinity of the elongated hole 79

| ocated at the rear end of the slide plate and facing the drive notor are a

rearwardly ext'endi ngy sl i e, RAle LEEH! Bnli £5€283EN2G8RD LG 1 Wit Anbbeepin 71
and an 36 upwardly bent spring hanger 84 with a through openi ng 84a

whi ch opengihget he2| oage teikstalindierecpilate Beeansvesanrpiacddse8Eiane
provided at the front end of the slide plate 75 and at both sides thereof.
. Each secondndasapedcey Sthevarrav 88| PuBig- abdl fFhmisiach izgcEagnngt the

down- sl oped ,gr oove, 8 n hor.i z | | '
P digk cartrghégcgéa)f)by %Q& ueyo Xé&iﬁﬂé“k&&?&ﬂ&e%k Q%OQXS ?gsert

plate operating pin 188.

.In accordance with the movement of the first insert
plate 170, the second insert plate 171 rotates along the cam
groove 186 in the direction indiéated by the arrow B, of Fig. 12.
As a result, the cartridge hold pin 185 moves toward the. exterior
of the cartridge inserf pin hole 328. Under this éondition, it
is possible to eject the disk cartridge 301 from the cartridge
holder 9. |

In accordance with the movement of the first insert
plate 170, the trigger arm 179 rotates in the direction indicated
by the arrow K2 of Fig. 12 agains; the bias of the coiled torsion
spring (not shown). As a result, the engaging nail 179a of the
trigger arm 179 is brought into engagement with the slide plate
engaging pin 75a. Thereafter, when the disk cartridge 301 moves
in the direction of ejection of the cartridge by virtue of the
bias of coiled teﬁsion spring 27, the shutter opening pin 23
moves along the str#ight portioh 22c of the cam groove 22 toward
the arced portion 22b. In addition, the shutter opening pin -
support member 24 moves along the guide groove 19 in the

direction of ejection of the cartridge.



continuous with the sl oped groove 85. The inclination angle of the sl oped
groqve 85 of the second cam piece 87 is set at a angle greater than the
inclination angle of the sloped groove 80 of the first cam piece 82. The
slide plate is integrally formed with ca;grldge push- operation pieces 88 at
its.substantially center outernost sides, by way of bending. Each cartridge
push- operation piece has a projected portion 88a for pushing the cartridge
pushing tab 31. The slide plate 75 is forned at its rear end adjacent to
one side with a slide plate engaging pin 75a which is engageable with the
engagi ng nail 179a of the trigger arm 179. The slide plate is forned at its
front end adjacent to the other side with an insert plate hold piece which
i s engageabl e with tbeihdsts ttHe alowrehehd pFntH8APigk Jaritrddhieasoisin the
constantly applied to the slide plate 75 by neans of the coiled tension
spring bi aseftisdidaecnlese Q&ﬁQQR}qﬂangéﬁnshbﬁtSW@F%&R!QH%§1§ErPHQ Rénger 84

Fhoh hat e R EnE Aher e S R AL B A A 2R
the moveable guide pin 26 reaches the starting point (initial
position) of the guide groove 19, the moveable guide pin 26
begins to move away from the front portion 309 of the disk
cartridge 301. As a consequence, the shutter.opening pin 23
moves along the arced portion 22b toward the sloped portion 22a.

When the shutter-opening pin 23 moves along the arced
portion 22b, the shutter openihg pin support member 24 rotates
about the moveable guide pin 26 located in the initial position
of the guide groove 19. Subsequently, as the disk cartridge 301
further moves in the cartridée ejection direction, the shutter
opening pin 23 passes through the starting point of the arced
portion 22b and moves along the sloped portion 22a of the cam
groove 22. At this time, by way of the bias of the coiled
torsion spring 321, the shutter member 311 moves in such a
direction that the openings 306 and 316 of the halves ‘304 and 305
are closed.

As the disk cartridge 301 further moves in the
cartridge ejection direction, the shutter opening pin 23 is
spaced apart from the front portion 309 of thé housing 303 so
that a part of the disk cartridge 501 is ejected from the
cartridge holder 9. 1In this manner, the disk cartridge 301 is

unloaded out of the magneto-optic disk unit.



indicated by the arrow [err] of Fig. 11. As shown in Fig. 11, first pins 89
are.rotatably provided at the rear end of the lifter plate 74 and at both
sides thereof. Each first pin 89 exposes the sloped groove 80 and the
paral |l el. groove 81. Second pins 90 are rot4& ably provided at the front end
of *he lifter plate 74 and at both sides thereof. Each second pin 90
exposes the sloped groove 85 and the parallel groove 86. Mreover, a
tenperature sensor 91, a wite protect switch 92A and di sk type detection
switch 92B are nmounted on the front end of the lifter plate 74. Wth this
arrangenent, the |oading operation of the disk cartridge into the _
magnet o-optic disk unit is perforned as follows. In the | oading operation

of the disk cartri dgepaddie UPoiK the' Fordg8ingl 4 Saidk dadhtkYagoses tedhdiquah
the cartridge insert/eject opening 18 into he cartridge holder I n the
direction i i eateh dynagretartopib diiski §o2lis Yéaddd Sntone, hdbeirsdwdser
opening pin 23 abuts the front portion 309 of the disk cartridge 301.
Subsequent | The vipRys e 9ff dhe diski ggEtnddae sof ikhaaressatr Leventien t he

Cartfidge h?ﬁ?fﬁ% s éng 4&%%%-°§9R299,p53 3%25?%63 J%Egggat$§§né¥¥él¥?1ld

portion 22a o € cam groove °Z2 by
application head and an opening facing an objective lens assembly
when the disk cartridge is inserted in the disk unit. Each of
these openings is of a defined width whefein the defined width of
one of the openings is smalier than the defined width of the
other of the openings.

Moreover, in the disk cartridge of the present
invention, two bridge portion are provided with each bridge
portion interconnecting, at a cartridge insertion end thereof, .
side edges of an opening of each half of the cartridge. The
thickness of a base of one of the bridge portions is larger than
the thickness of the base of the other of the bridge portions.

. Therefore, when the respective halves are assembled to
each other, the rigidity of the bridge having the smaller half
‘thickness is dependent upon the rigidity of the bridge having the
greater half thickness, and consequently, the total rigidity of
the cartridge with.respect to both bridge portions is enhanced.
This reduces cnances of damage to the bridge portions as a result
of shock forces génerated by dropping of the cartridge.

It will be understood that.the present invention is not
limitéd to the particular embodiments shown and described herein,

but that the present invention is applied to a disk cartridge in



virtue of pressure of the disk cartridge 301. Then, the shutter 38
openi ng pin support nmenber 24 noves along the inclined groove 22a of the
cam groove 22 against the spring bias of the coiled tension spring 27,
whil e rotating about the noveabl e guide pgn 26 which is positioned in its
inrtiial position within the guide groove 19. As a result, the shutter
menber 311 noves agai nst the bias of the coiled torsion spring 321 of the
cartridge 303 in the direction in which the openings 306 and 316 of the
upper and | ower halves 304 and 305 can be opened. Wen the disk cartridge
301 is further inserted into the cartridge holder 9, the shutter opening
pin 23 noves along the arced portion 22b of the cam groove 22 toward the

Strai gt RYILPTh 2Rnalle WdR bheCss bl frayTanagr s313qkuKa N dmyes [0 the
openi ng direction o(EJ the openi ngs %‘36%@5%11 o%t e 8| sﬁ cartridge 301. At
this tinme, cdiheidyd.ter opening pin 24 rotates about the noveabl e guide pin .
26 located in the initial position in the sane nmanner that the shutter
openi ng pin 23 has mirbddughotpet havéntiomdhspdeenopa2acububbe @lewn and
t hereto, when the shutter opening Ein 23 reaches the rear end portion of
t he arced described with reference to ce;taln preferred embodiments, it
will be readily appreciated by those of ordinary skill in the art
that various changes and modifications may be made therein
without departing from the spirit and séope of the invention. It
is intended that the appénded claims be interpreted as including
the foregoing as well as various other such changes and

modifications.



portion 22b, the pin enters the shutter opening nmenmber engaging portion
324:.-As a consequence, the openings 306 and 316 of the disk cartridge 301
are-fully opened, and thus a portion of the magnet-optic disk 302 is
exposed. -\Wen the disk cartridge 301 is fygther inserted into the cartridge
hol der 9, the noveabl e guide pin 26 abuts the front portion 309 of the disk
cartridge 301. Wth further insertion, 39 the shutter opening pin 23
noves al ong the straight portlon 22¢ of the can1groove—22—+n_Lhe_dLLeQLLQn
of the insertion of the cartridge and additionally the hutter enlng pin

support nenber 24 noves al ong the guide grooeve 19. In t ﬂl w &ﬂan"n
above- noted notion, the disk cartridge 301 abuts the c ng’
portion 178wgimthg émxfﬁgnrggyt pl ate 170. Subsequently, mhen he difsk*
cartridge-301 is inserted into the cartridge holder 9, the first insert
plate 170 noves in the. diX etiskocartdidge edapgbldieofalioadingr bh af dEsX. ddive

I n accordance with the novenent of the first insert plate 170, the second
i nsert " pl at ¥1i9h FRRRIAS RROTIFPREPHBRES an nkekanmation ﬁﬁénéér?nlﬁg@lﬁkhe

direction 'nglfg$§d tﬁ&éﬁ“%f%@i ed in the disk cartridge, comprising:

a cartridge being comprised of an upper half halving a
first opening and first bridge portion ihterconnecting both side
edges of the first opening at a cartridge insertion end, and a
lower half assembled with the first half and having a second
opening opposed to the firet opening and a second bridge portion
opposed to the first bridge portion and interconnections both
side edges of .the second epening at the cartridge insertion end,

| a disk rotatably provided between the upper and lower
halves and having a signél recording sufface facing a plane
defined by each of the openings,

a éhutter attached to the cartridge which is capable of
sliding so as to open and close both of the openings,

wherein each of the first and eecond bridge portions
having a thin—walled portion at the locations corresponding to
the fifst opening and the second opening respectively so as to
allow an easy approach of a heaa device installed in the disk
drive to the signal recording surface of the disk, and

wherein a thickness dimension of a thin-walled portion
of one of said first and second bridge portions, measured in a
lateral direction of the cartridge, is greater than a thickness

‘dimension of the thin-walled portion of the other of said first



[err]), and also rotates in the direction indicated by the arrow Bl of Fig.
12 .i.n such a manner as to nove al ong the cam groove 186. As a result, the
cartridge hold pin 185 gradually enters the cartridge insert pin insertion
hole 328. As the disk cartridge 301 is fygther inserted into the cartridge
holdér 9, the trigger armrotation-operation tab 181 s brought 1 nto
contact with the trigger armpin 180. Wen the firsyy 0
further noves in the direction of insertion of the H"'mm'n;“” lnill gger
arm 179 rotates about the support shaft 182 in the drreetionnnd cated by
the arrow [err] of Fig. 12, wth the result that the engaging nail 179a is
di sengaged fromthe slide plate engaging pin 75a. As a result, the slide
plate 75 Lch [ |de 7 (A4 [ e.on
Phe chassi an meepRd B9a0 bOFe LR aiiBhena S M Marahld ATcbBe IO 2ot
11, by way tpfe Haeteqigyed tension spring (not shown). At this tinme, an

i nsert plate support plate (not shown) of the slide plate 75 is di sengaged
fromthe insert plate@.sufberd@igk nca89iciget hecohding itserlaipl at, ewh@&@@eimnd

then the third insert plate 172 is forcibly rotated about the support shaft
187 in t heboth the openings of the upper and lower halves are of a defined

width measured in the lateral direction of the cartridge and are
formed of rectangular openings sized to expose a portion of the
signal recording surface of the disk, and wherein the defined
width dimension of the first opening is smaller than the defined
width dimension of the second opening.. _

3; The disk cartridge according to claim 1, wherein
both the openings of the upper and lower halves are of a defined
width measured in the lateral direction of the cartridge and
wherein when the disk cartridge is loaded in the disk drive, the
first opening faces a magnetic-field application head provided in
the disk drive, and the second opening faces an objective lens of
an optical pick-up device provided 6pposite the magnetic-field
application head in the disk drive, and wherein the defined width
dimension of the first opening of the upper half is smaller that .
the defined width dimension of the second opening 6f the lower
half.

- 4. The disk cartridge accérding to claim 1, wherein
the shutter comprises a first shutter plate caéable of shutting'
the first opening of the upper half, a second shutter plate which
is arranged in parallel relationship with the first shutter plate

to shut the second opening of the lower half, a connection



direction indicated by the arrow [ert] of Fig. 12 by way of the bias of the
coi-Led tension spring 190. Wien the third insert plate 172 rotates in the

direction indicated by the arrow [err] , the first insert plate 170 noves
in the direction indicated by the arrow §grr] of Fllgﬁ\d\m—pﬁssur
whi‘eth wi |l be applied through the insert plate oper H At this
time, the cartridge holder pin 185 has already enter mﬂm IH’E |nsert-
pin hole 328 of the disk cartridge 301, and thus the ’dlsck aar

automatically inserted deeply into the cartridge holder 9. In this rranner
the shutter nmenber 311 firmy abuts the cartridge insertlon posi tion
restricting piece 28, and as a result, the nount position of the disk
cartridge p@dtion dotterdoraecting heseseof Uie tfliest| sHutpentplate taadartet he
cartridge |nsert/e1 ect opening 18 prevents the ro ected portion 88a of the

cartridge PREINDpBIHTGN Rlidte 889 FBATBER iy THEERGaGLYPT ot tHFé’Vd'éll:E’rl dge
returning %1?&%:#]%& ]l% Ar e ggﬁvg&ﬂgﬁvgé'sﬁﬂe%cﬂzag génﬁﬁgl%‘erﬁ:‘%ﬁo% the

i nsertion B % I'nto cartri

Ther eaf t ergy { b rArin i1ge RteHaNIaREELDON of 4he cartridge, and the
shutter slider has a base mounted at the inside of the connection
portion of the shutter, and a guide portion formed integrally
with the base in which the thicknesses thereof is set at a size
substantially equél to the thickness of the first and second
thin-walled portions of the respective first and second bridge
portions. '

5. A disk cartridge for accommodating a disk having a
main recording surface on one side thereof and a protective
surface on an opposite side thereof with_thq disk cartridge being
insertable at a cartridge insertion end thereof into a disk unit
thch writes information signals to and/or reads information
signals from the main recording surface of the disk and includes
an objective lens assembly for converging a }asef beam on the
main recording surface of the disk and a magnetic field
application head for applying an external magnetic field to the
disk, the disk cartridge comprising a housing including an upper
half and a lower half in opposed relation with the disk being
rotatably accommodated between said upper and lower halves, said
upper half having a first opening capable of exposing the
protective layer to the magnetic field application head and said

lower half having a second opening capable of exposing the main



31b of the cartridge pushing tab 31 enters the cartridge holder 9, with the

result that the upper surface 30la of the disk cartridge 301 is pushed

downwardly. As a result, the disk cartridge 301 is pushed to the '

hei ght-di rection cartridge positioning p?it ion 30 of the cartridge holder 9
r

by way of the pressure of the disk cartridge pusmmﬁereby
the disk cartridge is held at the predeterm ned hei . OmMng to a
further novenent' of the slide plate 75 toward the M’M@i’ [ﬂﬂlwy | ect
opening 18, the first cam piece 82 and the second cam pi d ’ ought

into engagenent with the first pin 89 and the second cam pi ece 87,
respectively. Subsequently, when the slide plate 75 further noves toward

| the insert/iesta GREMATaL8, tbhend IdiSfecRiite89eh! d Sy dralroRGhd ld@ skl oped

groove 80 of the first cam piece 82, whereas the second pin 90 rolls upward
al ong t he stapedidgeodwse i8Sented hintsedidvedddak pnite Hiid Ifrinst samchsecondnce
the inclination angle of the sl oped groove 85 of the’ second cam piece 87 is
greater thaAPemdigHbeing §Foﬁe@e€frﬂﬁ58é’19$ho!“e§ﬁ‘ér?q ridt & dRGerede ddxrectien

second pin 9 reacches‘__ the para, Ielc rLoque 86 OL %hgn seencdond Lam iee e::w8e
before the Ft rgt® GHhBi Eiggg {l:’eg%%esagft 985 APPET “ythove &1 ofret%e rstYcam
pi ece 82. AgadidfStilist anfir 8850 bRV beNoBhode Ns R diYdd, 0% i ubber
lifter plate 74 1s lifted up first, and thus the cartridge positioning pin
73 lifts upare@rlowsr tharveshéustherl|llmving respective first and second
bridge portions at the cartridge insertion end interconnecting
fespectively said.first and second pair of_opposed side edges and
wherein the defined width of one of said first and second
openings is smaller than the défined width of the other of said
first and second openings. | |

6. The disk cartridge as claimed in claim 5 wherein
the defined width of said first opening of said upper hélf is
smaller than the defined width of the second opening of the lower
half.

7. The disk cartridge of claim 5 wherein said disk is
a magneto-optic disk.

8. The disk cartridge of claim 5 wherein the thickness
of one of said first and second bridge portions is greater than
the thickness of the other of said first and second bridge
portions.

9. The disk cartridge.of claim 5 wherein.the thickness
of said first bridge porﬁion is greater than the tﬁickness of

said second bridge portion.



not or 10. 42 Accordingly, the cartridge positioning pins 73 are
respectively inserted into the cartridge positioning-pin engagenent hol es
325 and 326, and as a result, the disk cartridge 301 is firmy positioned’
in the cartridge holder 9. Thereafter, when the first pin 89 reaches the

parallel groove 81 of the first cam piecé 82, the spindj f Iif up
such that the lifter plate 74 is brought into contact: \ALI“”EM““H“"IIH'W
hei ght positioning menber (not shown). As a consequence,*t gpi mdl @ shaft
10a of the spindle nmotor 10 is inserted into the chucking hub 302a of the
magnet o-opti c di sk 302. Then, the chucking action for the magneto-optic
disk 302 is conpleted. In this manner, the installation of the

nmagnet o-optic di sk 302 i nf Qilshe cAREPELGe 0Pb) CadlbSinddt tlirigS a2@RLRVRSving a
Unl oadi ng notion of the disk cartridge 301 fromthe magneto-optic di sk unit
can be' per hainedeasrdiid earfake soonnassife theansut ssida geateéive
initially rotated in its reverse direction by way of the drive notor 70,
the pin 71SBESAES PRAR|GRROSHESt 1A8t GthATpPECEIHB the tHiek cartridge being

insertable at a cartridge insertion end thereof into a disk unit

which writes information signals to and/or reads information
signals from the main recording surface of the disk, the disk
cartridge comprising first and second openings provided on
opposing halves of the cartridge at the cartridge insertion end
thereof which are each of a defined width measuredlin the lateral
direction of the cartridge, said first and second openings
capable of respectively exposing said protective layer and said
"main recording surface when the cértridge is inserted into the
disk unit and wherein the defined width of one of said first and
second openings is smaller than the defined width of the other.of
said first and second openings.

11. The disk cartridge as claimed in claim 10 wherein
said first opening is capable of exposing said protective layer
to a magnetic field application head of the disk unit for
applying an external magnetic figld to the disk wheh the
cartridge is inserted into the disk unit.

iz. The disk cartridge as claimed in claim 10 Qherein
said second opening-is capable of exposing said main recording
surface to an objective lens assembly of the disk unit for
converging a laser beam on the main recording surface when the

cartridge is inserted into the disk unit.



direction of insertion of the disk cartridge 301, with the result that the
sli-de plate 75 is pulled and returned fromthe | oading position to the

unl oadi ng position. As a result, the second pin 90 rolls along the sloped

portion .85 below the parallel groove 86 ¢f the second cam groove 87, while

the«first pin 89 rolls along the sloped portion 80 betow-the—parallel

groove 81 of the first cam piece 82. The lifter pl ' eb
di sengaged fromthe 43 spi ndl e hei ght positioni mﬂ {aﬂ"ﬂ "J!ﬂown) and
moves downwardly. Then, the cartridge positioning pknse gaged

fromthe cartridge positioning pins 325 and 326 of the cartridge 301. As a

result, the positioning action of the cartridge positioning pins 73 g? tEe
cartridge 301 is rel gasedpyangs sk nedlaneaisly the ssakndle shalt 4Qnaldhe
spindle notor 10 is spaced apa%t fromthe chuckiné Eub éd%a.ﬁﬁﬁb Heih
nmagnet o- opttife diedki nd@ wiisithher ebyidli SiengagRenlihgMibhenaBoaeitrith the
accomodat ed in the spindle support 32 in such a nmanner as to exit the
chucki ng stdefingd Midtragfesaidpeécontl sipelng.Movenment of the slide plate

75 in the direction of ) ",
S 14. The disk cartridge as claimed in claim 10 wherein

the disk is a magneto-optic disk.

15. The disk cartridge as claimed in dlaim 10 wherein
said first and second openings respectively havé first and second
pairs of opposed side édges with first and second bridge portions
provided on opposing halves of the cartridge at the cartridge
insertion end thereof interconneéting respectively said first and
second pairs of opposed side edgés.

16. The disk cartridge .as claimed in claim 15 wherein
the thickness of one of said first and second bridge portions is
greater than the thickness of the other of said first and second
bridge portioﬁs.

17. The disk cartridge as claimed in claim 16 wherein
the thickness of said first bridge portion is greater than the
thickness of said second bridge portion.

18. A disk cartridge for accommodating a disk having a
main recording surface on one side thereof and a protective
surface on an opposite side thereof with the disk cartridge being
insertable at a cartridge insertion end thereof into a disk unit

-which writes information signals to aﬁd/or reads information
éignals from the main recording surface of the disk and includes

an objective lens assembly for converging a laser beam on the



insertion of the disk cartridge 301 permts the projected portions 88a of
the-_cartridge push-operation pieces 88 to engage with the cartridge
returning portion 31c of the cartridge pushing tab 31. The cartridge

pushi ng portion 31b is thus exposed to thg,exteric f the cartridge hol der
9 to'rel ease the pressure applied onto the upper surface 3 t he di sk
cartridge 301. The slide plate 75 further noves i_-nﬂm im&sj on of the’
insertion of the cartridge, and thus the insert plat Wmﬂiﬂw w, hown)
of the slide plate 75 is pushed to and is engaged with¢the lfate
support pin 189 of the third insert plate 172. As a result, the third

i nsert plate 172 rotates about the support shaft 187 in the direction

i ndi cat ed hgihheeabraindesiifrade Fify.thk? diggabnat at heghétas dfietBe coi |l ed
tensi on spring 190. 44 I n accordance with the rotation of the third

i nsert pl arppligatipe headtfomsapnlyping anl pgtesel nagnetdia &deldntentheat ed

by the arrow A2 of Fi,g.. 12 (the_eject di, ti f the disk trid 301),
by VTt e Ofsbashon BASSGENEHILHS HRINISIRE Bl BPES L AMTING pPn RageP T,

accordancehﬂﬁEhakgeanggﬁanﬁafg fﬁ“ﬁﬂﬂdéaﬁ &@iﬁi&on with the disk being

rétatably accommodated between said upper and'lbwer halves, said
upper half having a first opening capable of exposing the
protective léyer to the magnetic field application head and said
lower half having a second opening capable of exposing the main
recording surface to the objective lens assembly when the disk-
cartridge is inserfed into the disk unit, said first and second
'openings further including respective first and second pairs of
opposed side edges, said upper and lower halves further having
respective first and second bridge portions at the cartridge
insertion end interconnecting respectively said first and second
pairs of opposed side edges whereiﬁ the thickness of one of said
first and second bridge portions is Qreater than the thickness of -
the other of said first and second bridge portions.

19. This disk cartridge as claimed in claim 18.wherein
the thickness of the first bridge portion is greater than the
thickness of the second bridge portion.

20. The disk cartridge as claimed in claim 18 wherein
each of said first and second openings is of a defined width
‘measured in a lateral direction of the cartridge at the cartridge

insertion end wherein the defined width of one of said first and



plate 170, the second insert plate 171 rotates along the cam groove 186 in
the direction indicated by the arrow B2 of Fig. 12. As a result, the

cartridge hold pin 185 noves toward the exterior of The cart+idge_insert

pin_hol e 328. Under .this condition, it is gpssible to gy di sk

cartridge 301 fromthe cartridge holder 9. In accordarﬁmw‘ﬂﬁgﬂ,w:fﬂgent
of the first insert plate 170, the trigger arm 179 rotates iy s' tion
indi cated by the.arrow K2 of Fig. 12 against the bias of the coiled torsion

spring (not shown). As a result, the engaging nail 179a of the trigger arm
179 is brougltoddtcpANgRge TeNEmWh i Byt BRas! {18 R Al RFa8hNGE PiHk Crher of
Thereafter, when the disk cartridge 301 noves in the direction of .ejection
of the cartsdidge instvianduesecbntihepbndsgsf coil ed tension spring 27, the
shutter opening pin 23 noves along the straight portion 22c of the cam
groove 22 toward the 2drced Pdpki 6ATSDEAgE nferAIGWRORkénghdtdETk dpeingg @
pi n support__nenher .noves §| ong_t he gghoeorve%t19 i,n_the direction of

ej ection of "tk r(?é:r"t%ﬁlé"&e?ur 245 Bk ﬂrglg'ltjls)g(?%e S Al %R PREEHEKe
cartridge 3Qkdare R an opposite side thereof with the disk cartridge being

insertable at a cartridge insertion end thereof into a disk unit
which writes information signals to and/or reads iﬁformation
signals from the main recording surface of the disk, the disk
cartridge comprising:

first and Secona-openings provided on opposiﬁg halves
of the cartridge at the caftridée insertion end thereof, said
first and second openings capable of respectively exposing the
protective layer and the main recording surface when the
cartridge is inserted into the disk unit, said first and second
openings further having first and secbnd pairs of opposed side
edges; and

first and second bfidge pértions provided at the
cartridge insertion end interconnecting respectively said first
and second pairs of opposed siée edges wherein the thickness of
one of said first and second bridge portions is greater than the
thickness of the other of said first and second bridge portions.

22. The disk cartridge as claimed in claim 21 wherein
‘the thickness of said first bridge portion is greater than the

thickness of said second bridge portion.



“cartridge eject direction, when the shutter opening pin 23 reaches the rear
end..of the arced portion 22b and additionally the noveabl e guide pin 26
reaches the starting point (initial position) of the guide groove 19, the
noveabl e guide pin 26 begins to nove away fromthe front portion 309 of the
di sk’ cartridge 301. As. a consequence, the®&hutter opening pin 23 noves
along the arced portion 22b toward the sl oped portion 22a. Wien the shutter
opening pin 23 noves along the arced portion 22b, the

support nenber 24 rotates about the noveabl e guide p| n mmmm“m Ilmmme
initial position of the guide groove 19. Subsequently, as theldisk
cartridge 301 further noves in the cartridge ejection direction, the
shutter opening pin 23 pagsreaikk’ esgbridge Satsardllarigteaouﬁtcm‘amhelameﬂem
portion 22b and noves al ong the sl oped portion 22a of the cam groove 22. At
this time, ebghway séid heidsitagndf sehend crpagringsy sisorfspriagiged, widthshutter
nmenber 311 noves in such a direction that the openlngs 306 and 316 of the

hal ves' 304M8A8USEE LR cthe Jst@raAs I RecH ¥k atatths §8& §6§g?quf‘ﬁ€FthBQe%n‘? n
the cartri Qgge%sgaww LIRG0R0 i 8ens WY (Hle RORRE Pilsf3ahg S0BGEE

apart from ron ion using 3 at a part o

di sk cartrbgdggid8d is @iLolad thaamhbeaspiddd dgathobgetns. o{:Hei-hbﬁ gaﬂmer
the disk cartridge 301 is
first and second openings.

24. The disk cartridge as claimed in claim 23 wherein
the defined width of said first opening is smaller than the
defined width of said second opening.

25. The disk cartridge of claim 21.wherein'said first
opening is capable of exposing the protective layer to a magnetic
field application heéd of the disk unit for applying an external
magnetic field to the disk when the cartridge is inserted into
the disk unit.

26. The disk cartridgg as claimed in claim 21 wherein
said second opening is capable of exposing the main recofding
surface to an objective.lens assembly of the disk ﬁnit for

‘converging a laser beam on the main recording surface when the
cartridge is inserted into the disk unit. '

27. The disk cartridge as claimed in claim 21 wherein

the disk is a magneto-optic disk.



unl oaded out of the magnet o- optlc di sk unit. 46 Bages

foregoing, a disk cartridge is provided in which a nanﬂmSQ»thHASQEQ« 302
is |oaded into a housing 303. The housing of the dis carnmiﬁgxncﬁ t he
present invention includes two openi ngsg; namely, an ope
magnetic field application head and an openi ng facing an objectlve Iens
~assenbly when the disk cartridge is un

these openings is of a defined width wherein the deflned ﬂhds angchl
the openings is smaller than the defined w dth of t he ot her chd

openi ngs. Moreover, in the disk cartridge of the present i

bridge portion are provided wth each bri dge portlon interc

cartridge insertion end therABSTRA fHESDDECROSURENI ng Of each haIf of
the cartridge. The thickness of a base of one of the bridge portions is

| arger than the thickness of the B§§§—S§B£&59§¥her of the bridge portions.
Ther ef ore, when th%_%ps ec to each ot her, the

al ves _ar
rigidity of the bridge avfﬁgr%ﬂ esh%3ﬁ§fﬂﬁahr °HF&Rﬁe¥§ TR TR upon
the rigi di¢dotfoddt@ePhdeeiRayi @kt Nesuch as a magneto-optic disk, which

has a main recordihg surface and a protective surface. The disk
cartridge is insertable at a cartridge insertion end thereof into
a disk uhit which writes information signals to ahd/o: reads
information signals from the‘disk. The housing is formed of
upper and lower halves with the upper half having a first opening
capable of exposing the protective layer to a magnetic-field
application head of the disk_unit and the lower half having a
second opening capable of expdsing the main recording surface to
an objective lens assembly of the disk unit when the disk
carfridge is inserted into the disk unit. The first and second
openings are provided at the cartridge insertion end of the
cartridge and are each of a defined width measured in the lateral
direction of the cartridge and are designed such that the defined
width of one of the first and second openings is smaller than the
" defined width of the other of the first and second openings. 1In
this disk cartridge, the upper.and lower halves respectively
include first and second bridge p;rtions provided at the
cartridge insertion end with the first and second bridge portions
interconnecting respectively first and second pairs of opposed
side edges of the first and second openings. In order to enhance

-the rigidity of both of the bridge portions, the thickness of one



greater half thickness, and consequently, the total rigi
cartridge with respect to both brjdge portions is enhan wssﬁskmgg e
chances of damage to the bridge portions as a result of}shodiErioegf EN
gener at-ed by dropping of the cartridge. wi || be unde : the |
présent invention is not limted to the particul ar enbodi nrents shown and
descri bed herein, but that the present invention is applied to a disk
cartridge in 47 which a magnetic disk or- an optical disk is |oaded into
a cartridge. Although the invention has been particularly showmn and
described with reference to certain preferred enbodinents, it wll be
readily ap eteakedsbyah8088cOha Wi A Yooiitlildnsl Bst B?e &r AL @ Ous
changes and nodi fications may be made therein w thodt departing fromthe
spirit andhicpessf of hehenvtidr @ Hie ifirgt amdedetball bREIGPRRIFASNE! ai Ns
be interpreted as including the foregoing as well as various other such
changes and nodifications. :

FIGURE 3A . This Sheet Hag Beg,

(W



48 WHAT IS CLAIMED I'S: 1. A disk cartridge capable of |oading on a-disk
drive which records and/or reproduces an information signal on a disk or
froma disk provided in the disk cartridge, conprising: a cartridge being
conpri sed of an upper half halving a first opening and first bridge portion
‘i nterconnect.ing both side edges of tm?girst opening at a cartridge
insertion end, and a |lower half assenbled with the first half and having a
second openi ng opposed to the first opening and a second bridge portion
opposed to the first bridge portion and interconnections both side edges of
the second opening at the cartridge insertion end, a disk rotatably :
provided between the upper and Iomer!ﬁqggfsnand havi ng a signal recording
surface facing a plane defined by ih) T He.openi ngs, a shutter attached
to the cartri-dge which is capable 'r{}ﬁi as to open and: cl ose both
of the openings, wherein each of the first % ? second bridge portions
having a thin-walled portion at thg Iocatiolz corresponding to the first
openi ng and the second ope 'Qg,resp-» Ve oKas to allow an easy approach
of a head device installed4n’the Gi sk=deive thezﬁé%nal recordi ng
surface of the disk, and _ ) -

. FIG.2
PRIOR ART




wherein a thickness dinension of a thin-walled portion of one of said first
and second bridge portions, measured in a |lateral direction of the
cartrldge is greater than a thickness dinmension of the thin-walled portion
of /the.other of said first 49 and second bridge portions, neasured in
the lateral direction of the cartridggsg92. The disk cartridge according to
claim1, wherein both the openings of the upper and | ower halves are of a
defined width neasured in the lateral direction of the cartridge and are
formed of rectangul ar openings sized to expose a portion of the signal
recordi ng surface of the disk, and wherein the defined w dth di nension of
the first opening is smaller than the defined w dth di nension of the second
opening. 3. The disk cartridge according to claim1, wherein both the

openi ngs of the upper and | ower halves are of a defined width nmeasured in
the lateral direction of the cartrldge and wherein when the disk cartridge
is loaded in the disk drive, ::Eljgswtaokm ng faces a magnetic-field
application head provided in t and the second opening faces
an objective | ens of ) ' :
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an optical pick-up device provided opposite the magnetic-field application
head in the disk drive, and wherein the defined w dth dinension of the
fixst opening of the upper half is smaller that the defined w dth di nension
of /the.second opening of the lower half. 4. The disk cartridge according to
claim1, wherein the shutter conpriseg/qa first shutter plate capable of
shutting the first opening of the upper half, a second shutter plate which
is arranged in parallel relationship with the first shutter plate to shut

t he second opening of the |lower half, a connection portion

I nt erconnecti ng bases of the EIG ﬂutter pl ate and the second shutter

pl ate, and wherein a shutter &j m"®s provided anong the upper and | ower
hal ves in such a manner as to be slidable in the lateral direction of the
cartridge, and the shutter slider has a basedr ed at the inside of the
connection portion of the shutte@0&nd ‘ iUEITBFELe fornmed integrally

with the base in which the thicknes : o | W2 S
substantially equal to the thFmgnes -"(first\§é§§§§§h<

portions of the respect@mgig} pand sgcond bridge por\§§'§§§§§ \

",
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5. A digk cartridge for accommpdating a di sk having a nmain recording
surface on one side thereof and a protective surface on an opposite side
thereof with the disk cartridge being insertable at a cartridge insertion
end thereof into a disk unit which wites information signals to and/or
reads information signals fromthe main 4grording surface of the disk and

I ncl udes an objective |lens assenbly for converging a | aser beamon the main
recordi ng surface of the disk and a magnetic field application head for

appl ying an external nmagnetic field to the disk, the disk cartridge
-conprising a housing including an u isg and a lower half in opposed
relation with the di sk being rotataﬂ?ﬁ dat ed between said upper and
| ower hal ves, said upper half having a first opening capabl e of exposing
the protective layer to the nmagnetic field application head and said | ower
hal f havi ng a second openi ng capabl e of exposingz mai n 51 recording
surface to the objective |lens assenbly wWB@# it he disk Z3ftridge is inserted
into the disk unit, said firStﬁﬁﬂf sedo@d oe;;?“?\\being of @B@eki ned wi dth
measured in a | ateral direction$o

the YapxFsgme—a\e30as ri dgdO4werti on
end and respectively 04/ K?/é]a 4%//A@%'\ 304b 304g S

— 7/
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having first and second pairs of opposed side edges, said upper and | ower
hal ves further having respective first and second bridge portions at the
cartridge insertion end interconnecting respectively said first and second
pair of opposed side edges and wherein the defined width of one of said

- first” and second openings is snaller than the defined width of the other of
said first and second openi ngs. 6. PMe di sk cartridge as clained in claimb
wherein the defined width of said first opening of said upper half is
smal l er than the defined width of the second opening of the lower half. 7.
The disk cartridge of claim5 ej id disk is a nmagneto-optic disk. 8.
The di sk cartridge of claimb5 i _iﬁe t hi ckness of one of said first
and second bridge portions is greater than the thickness of the other of
said first and second bridge portions. 9. The disk cartridge of claim5
wherein the thickness of said first Jberidge portion is greater than the

t hi ckness of said seq&a%twidge Jel===o




10. A disk cartridge for accommpdating a di sk having a nmain recording
surface on one side thereof and a protective surface on an opposite side
theéreof with the disk cartridge being insertable at a cartridge insertion
end thereof into a disk unit which wites information signals to and/or
reads information signals fromthe migygecording surface of the disk, the
di sk cartridge conprising first and second openi ngs provi ded on opposi ng
hal ves of the cartridge_ at. the cartridge insertion end thereof which are
each of a defined width neasured in the lateral direction of the cartridge,
said first and second openi ngs cEDthF g’ respectively exposing said
protective l.ayer and said nmain r¥®c MY surface when the cartridge is
inserted into the disk unit and wherein E?f defined width of one of said
first and second openings is smaller tha he E{ined wi dt h of "t he ot her of
said first and second openings. 11. The diysk ridge as clained in claim

10 wherein said first opgcbng S - expos3kmp sai d. protective | ayer
to a magnetic field applicgati opfiea t he Bisk it fgﬁfppplying an
external magnetic field toNthe di A -_C Rt s ) ted into the
di sk unit. 12. The disk i qge as 3I&Qi ned.# i gin said
second'opquﬁg_is ca e IS Ng Sa n S b ce to an
obj ective |€x&CGsserl y t he™N s ' e 204
=N 3lea = LM
' 302
3
3271 - [
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converging a | aser beamon the main recording surface when the cartridge is
inserted into the disk unit. .53 13. The disk cartridge as clained in
cla m 10 wherein the defined width of said first opening is smaller than
the defined wdth of said second opening. 14. The disk cartridge as clainmed
in claim10 wherein the disk is a nagnfgg-optic di sk. 15. The disk
cartridge as clained in claim10 wherei’n said first and second openi ngs
respectively have first and second pairs of opposed side edges with first
and second bridge portions provided on opposing hal ves of the cartridge at
the cartridge insertion end thereof interconnecting respectively said first
and second pairs of opposed side edges. 16. The disk cartri.dge as clained
in claim15 wherein the thickness of one of said first and second bridge
portions is greater than the x ess of the other of said first and
second bridge portions. 17. artridge as clainmed in claim 16
wherein the thickness of saj (dge portion is greater than the

FIG.10




cartridge being insertable at a cartridge i nserti ob= imto a disk
unit which wites information signals tgg9and/or reads infermati-on—signats—

fromthe main recording surface of the disk and includes @R spli B&BeMRbBRE
assenbly for converging a | aser beamon the 54 main fec ] of
the disk and a nmagnetic field application head for appl L/i nglwumﬂglmﬁm
magnetic field to the disk, the disk cartridge conprising

I ncl udi ng an upper half and a |ower half in opposed relation with the disk

bei ng' rotatably acconmodat ed between sai ¢-u d |l ower halves, said
upper half having a first opening capabl e-of exgos '@’@X protective |ayer
'to the nagnetic field application head and sai g, | QY \-, havi ng a second

openi ng capabl e of exposing the main recordi nghsy

| ens assenbly when the g.; sk cartridge i _s@nse,gt '.‘u,_

first and second openi ng ‘.4'\5
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opposed si de edges, said upper and | ower hal ves f|
first and second bridge portions at the cartridge >I"6R
i nterconnecting respectively said first and second)pai r s*ofap
edges wherein the thickness of one of said first a d

i

portions is greater than the thicknesysf the other of _said first and
This disk cartridge as clainmed’i '
wherein the thickness of the first bridge portion is gr é"&béheemhanegnlkgplaced

second bridge portions.

t hi ckness of the second bridge portion. 20. The disk car
in claim18 wherein each of said first and second openin

19.

wi dth nmeasured in a |latera

insertion end wherein the defined wi dth of ong

direction of the cartridge at
of said first and

openings is snaller than the defined wd

second openi ngs.

21. A disk cartridge fo
mai n recordi ng surface on one side thefeol
opposite side thereof with the disk afLr
cartridge insertion end thereof

intosi di
signal s to and/or reads i nfornégi
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5|gnals fromthe main recording surface of the disk, t | '
conprising: first and second openings provided on.opp sqgngggygﬂTgHEthe:
cartridge at the cartridge insertion end thereof, sai f
openi ngs capabl e of respectively exposing the protect|
recording surface when the cartridge is inserted i nt o lhe
first and second openings further having first and second palrs of opposed
side edges; and first and second bridgé7portions provided at the cartridge
i nsertion end interconnecting respectively said first and second pairs of
opposed side edges wherein the thickness of one of said first and second
bridge portions is greatery, her of said first
and second bridge porti onsAﬁW@ 'Eﬁr;lrtrl (2@9%&% aimed in claim?21
wherein the thickness of said first bridge portion is greater than the

t hi ckness of said second bridge portion. 56 23. The disk cartridge as
clainmed in claim21 wherein eachDESKsGARTRIDGENd second openings is of a
defimned width

A disk cartridge includes a housing which accommodates a disk. The housing
is formed of a upper half having a first opening exposing the protective layer of the
disk to a magnetic-field application head of the disk uhit and a lower half having a
second opening exposing the main recording surface of the disk to an objective lens
mMWMmmMmBM@M@m&M%M@MMmMmM@
each of a defined width such that the width of one of the first and second openings is
‘smaller than that of the other of the first and second openings. The upper and lower
halves of the housing also include first and second bridge portioﬁs at the cartridge |
insertion end with the first and second bridge portions interconnecting respectively

first and second pairs of opposed side edges of the first and second openings.

Figure 3A
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~nmeasured in the lateral direction at the cartridge insertion-end and. . .,
“wherein the defined widths of one of said first and slegepd:®pepinescis ||
smal l er than the defined width of the other of said fijirst g£ ﬁﬁﬁ@@? h
openi ngs. 24. The disk cartridge as clainmed in clain12§aﬁﬁunnj ______ the def i ned
width of said first opening is snaller8ssathan the defi negd—w-dt-h-of-—said -
second opening. 25. The disk cartridge of claim?2l1 wherein said first
opening i s capabl e of exposing the protective layer to a magnetic field
application head of the disk unit for applying an external nmagnetic field
to the disk when the cartridge is inserted into the disk unit. 26. The disk
cartridge as clained in claim2l1 wherein said second opening is capabl e of
exposing the main recording surface to an e"‘C.' e lengy assenbly of the

di sk unit for converging a | aser beamon the na f&gaﬂm ng surface when
the cartridge is inserted into the disk unit.(\Z

YThéydi sk cartridge as
clainmed in claim21 wherein the disk is a ma% \,(‘\\,///‘, E(sk.o
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