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BACKGROUND OF THE INVENTION
Field of the invention

This invention relates to a recording medium for
recording information signals and a disc cartridge holding the
recording medium therein.

Description of R'elatéd Art

Up to now, a recording medium for recording information
signals on the majbr surface of a flexible disc substrate as
the signal recording surface, on which are recorded
information signals, has been in use.

The magnetic disc employing a flexible disc substrate,
with a diameter of 3.5 inch, has been in use. This magnetic
disc has a center hub for chucking the magnetic disc on a
disc drive device. The magnetic disc, so far used extensively,
has a recording capacity of 2 megabyte (MB).

A magnetic disc 200, so far in widespread use, has a

flexible disc substrate 201 of synthetic resin, and has the

‘major surface of the disc substrate as the signal recording

surface, as shown in Figs.1 and 2. At the center of the disc

substrate 201 is formed a circular center aperture 201la and a

hub 202 is mounted for closing this center aperture 201la.
The hub 202 is formed of a magnetic material, such as

iron, and is mounted on the disc substrate 201 by having its
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.disc drive device. The magnetic disc, so far used extensively, has a _

"recording capacity of 2 megabyte (MB). A magnetic disc 200, so far in
wi despread use, has a flexible disc substrate 201 of synthetic resin, and
has the major surface of the disc substrate as the signal recording
surface, as shown in Figs.1 and 2. At thg center of the disc substrate 201
Is formed a circular center aperture 201a and a hub 202 is nounted for

or e : apert ure 2 hub 202 i mour |
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on the outer oifnthe protruding portion secured by adhesion to the rim of
the center aperture 201a. In the center of the hub 202 is
formed a rectangular spindle passage opening 202b passed
through by a spindle 221 provided on the disc drive device
side. At an offset 'p'ortiori.from the center portion is formed
a rectangular chﬁck pin engagement'opening 202c engaged by
a chuck pin 223 provided on the disc drive device. -

The distal end face of the protruding portion 202a of the
hub 202, formed with the spindle passage opening 202b and
the chuck pin engagement opening 202c, operates as a setting
surface 202e on a disc supporting surface 222a of a disc table
222 provided on the driving device. The outer rim portion of
the seﬁjng surface 202e operates as a suction portion by a
magnet 224 provided on the outer rim of the disc supporting
surface 222a. _

The magnetic dis§ 200, constructed as desc‘ribed above,
is rotated in unison with the disc table by having its hub 202
chucked and centered with respect to a disc table of a disc
rotation unit 220 provided on the disc drive device side. The
information signals are recorded and/or reproduced by
actuating the magnetic disc 200 by the magnetic head.

The disc rotation unit 220, provided on the disc drive

_device side, loaded with the magnetic disc 200, has the disc
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_of the protruding portion secured by adhesion to the rimof the center
“aperture 20l1a. In the center of the hub 202 is fornmed a rectangul ar spindle
passage openi ng 202b passed through by a spindle 221 provided on the disc
drive device side. At an offset portion fromthe center portion is forned
a rectangul ar chuck pin engagenment openi gg- 202c engaged by a chuck pin 223

provi ded on the disc drive device. The distal end face of the

protruding ppilen 2P o%n tlelF aRUBne0én tRENBHs i1t Bnldnd fSPH 8N (i PRES 39L]

openi ng 202b and the chuck pin engagenent opening 202c, operates as a
setting surfrce PA2eotationi by suppdinidleg motdacend2shoiwm. di Thet aljl per
222. provided on the driving device. The outer rimportion of the setting
surface 202esisherof ctheisdiseutabbn 232ti oarbied atgtlee @istadr ewnidiealf oth¢ he

outer rimof the gi Sé: iup(ggrti ng sur ac§,222a. . The magnetic disc 200,
construct ed SRIELe 4Dl CPBTRLICS &5 Shgt SASPnSURPSIKiNE: Aurfecei 32 2aWie by

havi g 1L RSP GUEHCfh el B S WL f £RRRRLe B 6. ARk
pin 223 is mounted at-a position on the disc table 222 offset
from the spfndle 221. The chuck pin 223 is mounted for
movement in a d'irection emerg;:i'hg from and sinking into the |
disc supporting surface 222a and in a difection towards and
away from the spindle 221. '_.I‘he chuck pin 223 is biased in
a direction away from the spindle 221 by biasing means, not
shown.

On the disc supporting surface 222a of the disc table 222
is mounted a magnet 224, formed as, for example, a annular
rubber magnet, for surrounding the disc supporting surface |
222a. The magnet 224 is mounted on the disc table 222 so as
to be at a lower level than the disc supporting surface 222a
of the magnetic disc 200 on which to set the hub 202. There
is maintained a pre-set separation H, between the magnet and
the setting surface 202e of the hub 202 on the disc
supporting surface 222a, as shown in Fig.4.

The magnetic disc 200 is chucked on the disc table 222
by introducing the the spindle 221 through the spindle
passage opening 202b, engaging the chuck pin 223 in the

chuck pin engagement opening 202¢, and by setting the setting
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information signals are recorded and/or reproduced by actuating the

?magnet‘i c disc 200 by the magnetic head. The di sc rotation unit 220,
provided -on the disc drive device side, |oaded with the magnetic disc 200,
has the disc tabl e 222 nounted as-one on the distal end of the

spindle 221 run in rotation by a spindlg motor, not shown. The upper
side of the disc table 222, carried at the distal end of the spindle 221,

operates as sunfaties G2ppent tlng divd aagp pE2eingN surfladle DR B£tof heh dudi 202

of the magnetic disc 200. A chuck .
table 222, the hub 202 being then sucked by the hub 202, as

shown in Fig.4. _

The state in which the magnetic disc 200 is mounted on
the disc table 222 is explained. |

In an initial state when the mégnetic disc 200 is set on
the disc table 222, the spindle 221 is passed through the
spindle passage 6pening'2025 and the chuck in 223 is engaged
in the chuck pin engagement opening 202c, the spindle 221
and the chuck pin 223 usually are inserted into or engaged in
the spindle passage opening 202b and in the chuck pin
engagement opening 202c, without being thrust by the internal
surfaces of these openings. At this time, the center-to-center
separation F between the spindle 221 and the chuck pin 223
is the separation in an initial state in which the chuck pin
223 is not moved towards the outer rim of the magnetic disc
200.

The spindle passage opening 202b has the shape of a
rectangle having a side of a length D and rounded at four
corners. The spindle 221, introduced into the spindle passage
opening 202b, has the shape of a column having diameter $E
shorter than the length D of a side of the spindle passage
opening 202b. The chuck pin engagement opening 202c¢ has the
shape of a rectangle having the lengths of long and short

sides equal to A and B, respectively, and having arcuately-



.pin 223 is mounted at a position on the disc table 222 offset fromthe
spindle 221. The chuck pin 223 is nounted for novenent in a direction
enmerging fromand sinking into the disc supporting surface 222a and in a
direction towards and away fromthe spindle 221. The chuck pin 223 is

biased in a direction away fromthe spingle 221 by biasing neans, not
shown. On t he di sc t ab e 22 2 is nounted a magnet 224,

formed as, feliapednpternargnnukarstewier iradmigd.s.f orheur éRYRE ngihhe g3 sc
supporting surface 222a. The magnet 224 is nounted on the disc table 222

so as to be emgagedwdn Itheelchiek piw eingegementtopgningf &2 224vas ofhé he
magneti c di sc 200 olr}i which to set the hub 202. There _is numintained a
pre-set sepathdPénof & rqotmpeehavipgnagrdiamsder ¢C shorter than the

length B of the short side of the chuck pin engagement
opening 202c¢. |

If, from the state shown in Fig.5 in which the magnetic
disc 200 is set on the disc table 222, with the spindle 221
passed through 'th.e spin'd-le pa's'sage opening 202b and the
" chuck pin 223 engaged m the chuck pin engagemenf opening
202c¢, the disc table 222 is run in rotation in the direction
indicated by arrow R in Fig.5, the chuck pin 223 compresses
against the outer corner of the chuck pin engagement opening
202c towards the rotating direction of the disc table 222 to
move the magnetic disc 200 towards the outer rim of the
spindle 221, as shown in Fig.6. By the magnetic disc 200
bing moved towards the rim by the chuck pin 223, the spindle
221 compresses against the corner of the spindle passage
opening 202b remotest from the corner of the chuck pin
engagement opening 202c engaged by the chuck pin 223, as
shown in Fig.6, thus centering the hub 202 of the magnetic
disc 200 with respect to the disc table 222.

When the hub 202 of the magnetic disc 200 is centered
on the disc table 22, there is produced difference between the
rotational speed of the disc table 222 and that of the
magnetic disc 200. That is, the disc table 222 is rotated n



.the setting surface 202e of the hub 202 on the di sc supporting surface
222a, -as shown in Fig.4. The magnetic disc 200 is chucked on the disc
tabl e 222 by introducing the the spindle 221 through the spindle passage
openi ng 202b, engaging the chuck pin 223 in the chuck pin engagenent
openi ng 202c, and by setting the setting
4 surface 202e on the disc supporting surface 222a of the disc table 222,

the hub 202 p@indceheT tHekedaprelthe Qudc2CGhcRsthashowhd tih@k4pin 221 The

state in which the magnetic disc 200 i s nounted on
compresses against the outer corner of the chuck pin
engagement opening 202c disposed towards the rotational
direction of the disc table 222. By the chuck pin 221
compressing against the chuck pin engagement opening 202c, .
the magnetic disc 200 is moved from the center tox;vards the
outer rim of the spindle 221, under the bias of the chuck pin
221 biased in the direction of the outer rim of the disc table
222, the spindle 221 compressing against the corner of the
spindle passage opening 202b for centering the hub 202 with
respect to the disc table 222. At this time, the chuck pin 221
is moved towards the inner rim of the hub 202 to reduce the
center-to-center distance G between the spindle 221 and the
chuck pin 223 to a value smaller than the initial state
distance F shown in Fig.5.

The magnetic disc 200 is sucked by a magnet 224 on the
disc table 222 for centering. In this state, the magnetic disc
200 is rotated in unison with the disc table 222:r The signal
recording surface of this magnetic disc 200 is scanned by a
magnetic head for recording and/or reproducing information
signals.

The magnetic disc 200 is constructed as disc cartridge
‘housed in axnahlcarnidgé body unit. The magnetic disc 200
is loaded in this state on the disc drive device and chucked

y the disc table 222 for centering with respect to the disc



_the disc table 222 is expl ai ned. In an initial state when the magnetic
"disc 200 is set on the disc table 222, the spindle 221 is passed through

t he spindl e passage opening 202b and the chuck in 223 is engaged in the
chuck pin engagenent opening 202c, the spindle 221 and the chuck pin 223
usual ly are inserted into or engaged in the spindle passage opening 202b
and in the chuck pin engagenent opening 302c, without being thrust by the

i nternal surfacles2@f2.t hese openings. At this tine, the center-to-center
separation F between the spindle 221 and the chuck pin 223 is the
separation in an Thetteackinge whiehi éh the phsitdoning2efi theomagwetic
towar ds the outgr r|n1 f the magnetic disc, 200. The spindle assage
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magnetic disc 200. The amount of feed of the magnetic head
along the radlus corresponding to each step of the stepping
motor is the track pitch.'

Meanwhile, it is the rotational torque balance between
the magnetic disc 200 and the disc table 222, produced on
rotation of the disc table 222, that determines whether or not
the magnetjc disc has been centered on the disc table 222.

That is, it is determined by the balance between the
rotational torque (r) and the torque T(h + s) which is the sum
of the torque T(h) produced by contact between the magnetic
head and the magnetic disc 200 and the torque T(s) produced
by contact with the magnetic disc 200 of a protective sheet,
such as a non-woven fabric, used for protecting the signal
recording surface of the magnetic disc 200 provided in the
main cartridge body unit holding the magnetic disc 200. The
rotational torque (r) is the torque with which the disc table
222 and the mag.netic disc 200 attempt to rotate in unison by

the contacting portions of the disc table 222 and the magnetic

disc 200 produced by suction of the magnetic disc 200lby the



.5 shaped corners, as shown in Fig.5. The chuck pin 223, engaged in the
"chuck pin engagenment opening 202c, has the shape of a col um having a
diangter [err]C shorter than the length B of the short side of the chuck
pi n engagenment openi ng 202c. If, fromthe state shown in Fig.5 in
whi ch the magnetic disc 200 is set on thge disc table 222, with the spindle
221 passed through the spindl e passage opening 202b and the

‘magnet 224 on the disc table 222 on setting the magnetic disc

200 on the disc table 222 to run the disc table 222 in
rotation.

That is, if the levél ratio of the rotational torque T(h +
s) relative to the torque T(r) is smaller than an optimum
value, the ma_gnetic disc is not centered with respect to the
disc table 222, but is rotated in the state shown in Fig.5.

The magnet'ic disc having the diameter of 3.5 inch, now
in wid.e use, has the recording capacity of 2.5 MB. For
processing the program software or data of large capacity,
there has been raised a deinand for a magnetic disc having a
higher recording capacity.

On the other hand, a magnetic disc with a diameter of
3.5 inch, now in extensive use as a recording medium for an
information processing device, such as a computer, is
desirably used with interchangeability with a disc drive
device having a magnetic disc of a larger capacity as a
recording medium. N

Moreover, the magnetic disc with a diameter of 3.5 inch,
so far used, is rotated at a 300 rpm for recording and/or
reproducing information signals, and hence has a drawback
that it is low in the data transfer rate.

SUMMARY OF THE INVENTION
It is therefore an object of the present invention to

-provide a disc-shaped recording medium that can be used



. chuck pin 223 engaged in the chuck pin engagement opening 202c, the disc
"table 222 is runin rotation in the direction indicated by arrow R in
Fig.5, the chuck pin 223 conpresses against the outer corner of the chuck
pi n engagement opening 202c towards the rotating direction of the disc
table 222 to nove the magnetic disc 200gtowards the outer rimof the
spindl e 221, as shown in Fig.6. By the magnetic disc 200 bing noved
t owar ds the imtmrioyh arge chlygkwith €128, cbheestindlad d224- shapeds yes oaddinpst
the corner of the spindle passage opening 202b renotest fromthe corner of
the chuck pimeddigagenest copsmeag dose dniagedenycento chanistpluteas dias
shown in Fig,8&, t?(gs cen'{tﬁrin thehhu 202 of the gnetic disc 200 lefth
respect to t VA 4eYLWG naysng a hig ata transfer rate. It 1s another
object of the present invention to provide a disc cartridge
housing this disc-shaped recording medium.

In one aspect, the present invention provides a disc- - .
shaped recording medium inclu.di'ng a disc substrate having its
major surface as a recording surface and provided with an
approximately circular center opening, and a hub secured
to the disc substrate for stopping the center opening of the
disc substrate. The hub includes an inner rim portion having
a center spindle opening in which is fitted a spindle of a
driving device. The hub also includes an outer rim portion
formed for being protruded from the inner rim portion via a
step towards the side of insertion of the spindle.

" The tracking servo information is recorded on the
recording surface of the disc substrate. The hub is formed of
a magnetic material. )

In another aspect, the present invention provides a disc
cartridge having a main cartridge body unit including a pair
of halves in one of which is formed a spindle opening into
which is inserted a spindle of a driving device, and a disc-
shaped recording medium rotatably housed within the main
cartridge body unit.

The disc-shaped recording medium includes a disc substrate

This Sheet Has Been Replaced




When the hub 202 of the magnetic disc 200 is centered on the disc table
" 22, there is produced difference between the rotational speed of the disc
tabl e 222 and that of the nmagnetic disc 200. That is, the disc table 222
is rotated n 6 advance of the magneti c

di sc, such that the chuck pin 221 corrprlgsses agai nst the outer corner of
t he chuck pin engagenent openi ng 202c di sposed towards the rotational

direction ofh4Pngliits fmaljlod dd2fady 4@ CPEEkrBiRg22dr f8OBPARASHRE vRARIGNST

t he chuck pin engagenent “openi ng 202c,
with an approximately cu'cular center opening and a hub
secured to the disc substrate for stopping the center opening
of the disc substrate. The hub includes an inner rim portion
having a center spindle opening in which is fitted a spindle
of a driving device, and an outer rim portion formed for being
pro.truded from the inner rim portion via a step towards the
side of insertion'of the spindle.

With the disc-shaped recording medium according to the
present invention  and the disc cartridge holding the
recording medium therein, the hub mounted centrally of a disc
substrate of the disc-shaped recording medium has an inner
rim portion having a center spindle opening in which is fitted
a spindle of a driving device, the hub also including an outer
rim portion formed for being protruded from the inner rim
portion via a step towards the side of insertion of the
spindle. Therefore, when the disc-shaped recording medium
or the disc cartridge is loaded on the disc rotation unit of the
disc drive device, the outer rim portion of the hub can be
approached to the magnet provided on the disc rotation unit,
so that the disc-shaped recording medium or the disc cartridge
can be loaded with a larger suction force on the disc rotation
unit to enable the disc-shaped recording medium or the disc
cartridge to be unifiéd reliably with the disc rotation unit.

Moreover, since the disc-shaped recording medium or the
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the magnetic disc 200 is noved fromthe center towards the outer rimof the
“spindle 221, under the bias of the chuck pin 221 biased in the direction of
the quter rimof the disc table 222, the spindle 221 conpressi ng agai nst
the corner of the spindle passage opening 202b for centering the hub 202
with respect to the disc table 222. At fhis tine, the chuck pin 221 is
noved towards the inner rimof the hub 202 to reduce the center-to-center

di stance G hiistcesaifrédgpi ncde B21 laut éde odhuttke PHRNs 223 i ea dal e SRl | er
than the initial state distance F shown in Fig.5. The magnetic disc 200
i s sucked bywhighgifel 0224 ditheheodivemtianlad @2 feticcéis ey ithg. disc tdhive
state, the npgnetic disc 200 is rotated_in unison wth the disc table 222.
The si gnal E’dﬁ%‘ﬂ? ngesplextngs dthies ndimershapiesc 200cpsdiagnnem axiwm
magneti ¢ head and/ or_repr.oduci i nformation signal s

for,recordin . Th
magneti ¢ di &°SIAIEE ¢ ?lsfﬁﬁct & €8 H; s‘é“f:%’?ﬁ%rhg‘éaﬂo SoCPRILSHEFG for
cartridge b It o T L c. di .G dinthis state on the
di sc dr?ve %ng%ﬁg ﬁlﬁ%(%]‘?{;’/h&&ejﬁéfg‘%ggggﬁleé ggg%for centering with
respect to tHRIGBOESCRIPTION OF THE DRAWINGS

Fig.1 is a cross-sectional view showing a conventional

e

magnetic disc.

Fig.2 is a bottom view of the magnetic disc shown in
Fig.1.

Fig.3 is a perspective view showing a disc rotation unit
on which a magnetic disc has been loaded and which is
adapted for rotationally driving the magnetic disc.

F.ig.4 is a side view showing the state in which the
conventional magnetic disc has been loaded on the disc
rotation unit.

Fig.5 is a plan view showing an initial stat in which the
conventional magnetic disc is set on a disc table. -

Fig.6 is a plan view showing the conventional magnetic
disc is centered and loaded on the disc table.

Fig.7 is an exploded péISpective view showing a disc
drive device on which is loaded a disc cartridge of the
present invention housing the magnetic disc according to the
present invention. |

Fig.8 a cross-sectional view showing a magnetic disc



7 table 222. The tracking, which is the positioning of the magnetic
"head with respect to each recording track fornmed circunferentially
on the signal recording surface of the magnetic disc 200, is achieved by
radi ally noving the nagnetic head by a stepping notor along the radius of
t he magnetic disc 200. The amobunt of feedi2of the magnetic head along the
radi us corresponding to each step of the stepping notor is the track

pi t ch. Megsowding, to tthies presemt anvemdionor que bal ance bet ween the
magneti c di sc 200_and the disc taple 222, produced on rotation of the disc
tabl o 222, that det&rhilfed nherkte wr 0fok R Bhethfedil§ IR SEOR4d ngeda the
centered on the disc table 222. That is, it is determned by the

bal ance bet wBERSERE 1RSCR 19 torque (r) and the torque T(h + s) which is

the sum Fig.10 is a schematic view showing the recording state
of the servo information recorded on the magnetic disc
according to the present invention.

Fig.11 is a plan view showing a disc cartridge housing
a magnetic disc a'ccording to the present invention.

Fig.12 is an exploded perspective view showing a disc
cartridge housing a magnetic disc according to the present
invention.

Fig.13 is a plan view showing the upper surface of the
disc cartridge according to the present invention.

Fig.14 is a bottom view of the bottom surface of the disc
cartridge according to the present invention.

Fig.15 is a side view showing the state in which the
magnetic disc according to the present invention is mounted
on a disc rotation unit of a disc drive device. -

Fig.16 is a side view showing the state in which the
magnetic disc according to the present invention is loaded on
the disc rotation unit of the disc drive device.

Fig.17 is a plan view showing the initial state in which
the magnetic disc according to the present invention is
loaded on the disc rotation unit of the disc drive device.

Fig.18 is a graph showing the relation between the



.of the torque T(h) produced by contact between the magnetic head and the
“magnetic disc 200 and the torque T(s) produced by cont act with the magnetic
di sc.200 of a protective sheet, such as a non-woven fabric, used for
protecting the signal recording surface of the magnetic disc 200 provided
in the main cartridge body unit hol ding ghe magneti c di sc 200. The
rotational torque (r) is the torque vm't?i which the disc table 222 and the
magneti c di shis2@@cat tleepiveem rot aiegnatuanbontly hhd cortracitiedg ber ttilonrs of

the disc table 222 and the magnetic disc 200 produced by suction of the
magneti c di JBagostndfhe forge of suction of the hub by the magnnignet 224

O L P 5f St i AR e A0 B S TR
magnetic disc according to the present invention is loaded on
the disc fotation unit, with the amount of protrusion of the
suction surface on the outer rim of the hub from the setting
surface on the disc table being 0.25 mm.

DESCRIPTION OF THE PREFERRED EMBODIMENT

The disc-shaped recording medium and a disc cartridge
housing this disc-shaped recording medium according to the
present invention will be hereinafter explained.

In the following description, the present invention is
applied to a magnetic disc having a flexible disc substrate.

Before proceeding to the description of the magnetic disc
according to the present invention, a disc drive device 150
employing a magnetic disc according to the present invention
is explained.

This disc drive device is configured for enabling
recording and/or reproduction of information signals for both
a conventional magnetic disc having the recording capacity of
2 MB and a magnetic disc of the present invention.

'Referring to Fig.7, the disc drive device 150 includes a
base 151 substantially in the form of a flat plate and a disc
rotation unit 100 at a mid portion of the base 151 for

rotationally driving the magnetic disc. This disc rotation unit



That is, if the level ratio of the rotational torque T(h + s) relative to
"the torque T(r) is smaller than an opti mum val ue, the nmagnetic disc is not
centered with respect to the disc table 222, but is rotated in the state
shown in Fig.5. The magnetic disc having the dianeter of 3.5 inch,
now in wi de use, has the recording capecity of 2.5 MB. For processing the
program software or data of |arge capacity, there has been raised a denmand
for a magnetl@Odiincloaeisnga a shyiightke r ecotalr nd ldapanidt ya disc - @abkdeldtiher
hand, a magnetic disc with a dianeter of 3.5 inc now i n extensive use as
a recor di ng BOMNLAE &s-ame ik diﬁtﬂlloéégspﬁgad%nl%élesb%” Aperating

dovi ce. havi 1 dish%aﬁﬁgcﬁﬁ?g%“ofﬁt%@‘fsiéﬁb gapacer, 18" tﬂgcﬂhéﬁnﬁé%ﬁm
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base 151  so that the spindle 103 is protruded towards the
upper surface of the ‘base 151 and by securing a stator
substrate 110 coﬁstitutiﬁg the spindl.e motor 111 to the lower
surface of the base 151.

The upper surface of the disc table 101, mounted on the
distal end of the spindle 103 for rotation in unison with the
spindle 103, has a disc supporting surface 10la on its upper
surface for setting the hub of the magnetic disc thereon. The
disc table 101 includes a chuck pin 104 at a position offset
from the spindle 103. The chuck pin 104 is mounted for
movement in a direction emerging from and sinking into the
disc supporting surface 10la and in a direction towards and
away from the spindle 103. The .chu.ck pin 104 -is biased by
biasing means, not shown, in a direction away from the
spindle 103 by biasing means, not shown.

On the disc supporting surface 101a of the disc table 101
is mounted a magnet 102, such as a annular rubber magnet,
for surrounding the disc supporting surface 10la. The magnet
102 is mounted on the disc table 101 at a level lower than the

height level of the disc supporting surface 101a.



provi de a disc-shaped recordi ng nmediumthat can be used _ _

"9 interchangeably with the conventional disc-shaped recording medi um on
a conmon disc drive device to constitute a disc drive device having a

hi gh data transfer rate. It is another obj ect of the present invention to
provide a disc cartridge housi ng t hiys; di sc-shaped recordi ng nedi um

In one aspect, the present invention provides a di sc-shaped recording

medi um conpri si n@he lowerdsdfecEUDEIIAE SRV NI1acHRI s UM f@rEc A Ric

recordi ng- surface and an approximately circular center opening; an

a hub securerdircmisaiblodrdc BfiBst oat ewdnitlli sresechownsadd aenveriety of_
electronic circuits and detection switches. On the lower
surface of the base 151 is mounted a lower cover 162 for
covering the lower surface of the electronic circuit board i58.

On the upper surface of the base 151 carrying the disc
table 101 is mounted a cartridge holder 159 for holding the
disc cartridge for loading a magnetic disc in the disc
cartridge on the disc table 101. The cartridge holder 159
holds the disc cartridge introduced from the front sur'face. side
of the disc drive device to move it to the lower side towards
the base 151 to load the disc cartridge held therein on the
disc table 101. Thxs cartrldge holder 159 is shaped as a thin
casing having its front and bottom sides opened and is sized
to hold the disc cartridge inserted at the front side of the
disc drive device.

On the upper side of the base 151 is provided an
uplifting/lowering plate 160, arranged between the base 151
and the cartridge holder 159, for wuplifting/lowering the
cartridge holder 159 towards and away from the disc rotation
unit 110 provided on the base 151. On the uplifting/lowering
plate 160
are set upright cams 160a, 160b having inclined surfaces on
facing lateral sidés. On the cam plates 160a, 160b are set -

supporting pins 159a on both sides of the cartridge holder



openi ng of said disc substrate, said hub including an inner rimportion
“having a center spindle opening for receiving a spindle of a driving
device, an outer rimportion protruding fromsaid inner rimportion by a
step located towards a spindle insertion side of said hub, a major surface
portion formed by said inner rin1portigB and said outer rim portion, and a
chuck nenber insertion opening for recerving a chuck nenber of said
driving devi t89andWioent theed pdiftinighido wearith gclplaite M&hdrs insarstote of
openi ng extends across said inner rim __portion_and said outer rimportion.
The tracki ngavirgvbeemnmewad én the dirssdidadindicated bycertowyXlrimce

o e 5 BUbSt LS e B 5L OFE O oMU s U L arrridae
com 5119, holdpr L5 T nF AN 1Y b hel SR ATLR A4 BB o
o b T ORSEs Shparuing Dill 5bopEh koSG
di sc-shaped flecoippRs RRFfEEe@OBHT theNgam plate H604,SWBDL .at e Aavipgs a
maj or surface as a recording surface _
time, the disc cartridge held by the cartridge holder 159 is
ejected or the disc cartridge can be inserted into the cartridge
holder 159. If the uplifting/lowering plate 160 is moved
towards the front side of the base 151 in the direction
indicated by arrow X2 in Fig.7, the supporting pin 159a is
moved along the inclined surfaces of the cam plates 160a,
160b so that the cartridge holder 159 is lowered onto the disc
table 101 on the side of the base 151 in the direction
indicated by arrow J in Fig.7 in order to load the disc
cartridge held by the cartridge holder 159 in position in the
cartridge loading unit provided on the base 151 and in order
to load the magnetic disc held in the disc cartridge on the
disc table 101.

The uplifting/lowering plate 160 is biased into movement
in the direction indicated by arrow X2 in Fig.7 by biasing
means, not shown. On the rear side of the base 151 is
mounted a lock lever 169 for locking the uplifting/lowering

plate 160 in the rearwardly moved position when the

uplifting/lowering plate 160 is moved towards rear in the



and an approximately circular center opening, and
' a hub secured to said disc substrate and di sposed in said center

openi,ng of said disc substrate such that said hub faces outward from said
spi ndl e opening, said hub including an inner rimportion having a center
spi ndl e opening for receiving said spi r]1dll e of said driving devi ce, an
outer rimportion protruding fromsaid-i‘nner rimportion by a step

| ocat ed t owad fise stdioth snddclh e deYidigo va Xdj il Fiygr.7ace portion formed by
said inner rimportion and said outer rimportion, and a chuck nmenber

i nsertion openi ndOnothe ekraing egda fakwck frthddrasé kal ds mioinited defiart and
positioned such_that said chuck nenber insertion Qpeni ng extends, acr oss
said inner r$Wrfasei Banedd Lafd baniag ramearigidgeninserting{getpehment
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centrally of 7§¢di§6nt surface panel 164 is formed with an opening for
ejection button 167a for projecting an ejection button 166
towards the front surface side and an opening for display
light 167b in which is disposed a display light 168. When the
ejection button 166 is thrust from the front side of the front
surface panel 164, a movement actuating plate 161 is moved
in fhe direction indicated by arrow X1 in Fig.7 for moving -
the uplifting/lowering plate 160 in the same direction
indicated by arrow X1 in Fig.7 for locking the
uplifting/lowering plate 160 by a lock lever 169. '

On the base 151 rearwardly of the disc drive device 150
are arranged a pair of head arms 163, 163, making up the
magnetic head device. On the distal ends of these head arms
163, 163 are mounted a pair of facing magneti¢ heads 191,
191. On these head arms 163, 163 are mounted a pair of
facing magnetic heads 191, 191. These head arms 163, 163
are rotationally biased by biasing means, not shown, in the
direction of approaching the distal ends thereof, as indicated
by arrow I in Fig.7. These head arms 163, 163 are moved in
the fore-and-aft direction of the base 151 in the directioﬁ

indicated by arrow J in Fig.7 corresponding to the radial



substrate of the disc-shaped recordi ng nedium has an inner rimportion
“having a center spindle opening in which is fitted a spindle of a driving
device, the hub also including an outer rimportion fornmed for being
protruded fromthe inner rimportion via a step towards the side of
insertion of the spindle. Therefore, when the disc-shaped recording
medi um or the disc cartridge is | oaded8n the disc rotation unit of the

di sc drive deyi&ss tnh%f_ot]ﬁéamrai metam%_ot.nﬁé&lw%ebaigepw@ﬁ@%w
t he magnet provided on‘the disC rotation unit, so that the disc-shaped
recording medi umPhet heigh s oaridgdoeicainheodeatall Witsh @hlearggetsiagéd on

force on the disc rotation unit to enable the disc-shaped recordi ng nedi um

or the disc iomwdntingédevabhmenticepentngabby formeddndithe fooatiurfiadd .

Moreover, Sl el "6 35 a3 1o be held by The cartridge holder 159. At
this time, a shutter mounted on the disc cartridge is moved to
open a recording and/or reproducing aperture formed in each
of the upper and lower.surfaces of the disc cartridge. By
these apertures, 'the magnetic head 191, 191 mounted on the
distal ends of the head arms 163, 163 are intruded into the
main cartridge body unit so that the magnetic disc held in the
main cartridge body unit is clinched between these magnetic
heads 191, 191. _

When the disc cartridge is inserted into the cartridge
holder 159, the lock lever 169 istﬁrust by the disc cartridge
to unlock the uplifting/lowering plate 160 from the lock lever
169. The uplifting/lowering plate 160, unlocked from the
lock lever 169,.is moved in the direction indicated by arrow
X2 in Fig.7, that is towards the front side of the disc drive
device 150, under the bias of the biasing member. By
‘movement of the uplifting/lowering plate 160 in the direction
indicated by arrow X2 in Fig.7, the cartridge holder 159 is
lowered in the direction indicated by arrow J in Fig.7. If the
cartridge holder 159 is lowered in the direction indicated by

arrow J in Fig.7, the disc cartridge held by the cartridge

holder 159 is supported by a positioning pin, not shown,



di sc cartridge can be | oaded on the disc drive device on which is | oaded
"the conventional magnetic disc, the disc drive device enploying the

di sc-shaped recording nediumaccording to the present invention can be
configured for enploying the conventional magnetic disc. BRI EF DESCRI PTI ON

OF THE DRAW NGS Fig. 1is a crosslgectional' vi ew showi ng a
conventional magnetic disc. Fig.21s a bottomview of the nagnetic

< ) - ragnetl —_— ol \ . !
Cotat; on uniir Sy Med: on thel chririded REAGREE LiFe S LILEION BY i Base
for rotationp§ly €6iidg thhe dBwJdrarfdge. is loafed 4ni poritioh \sinethfed

showi ng the state in which the conventional magnetic disC has been | oa
on the disc caxttaidge lovding unithig.5 is.a plan view showing an initial
stat in which the conventional -magnetic di.sc is set on a disc table.
Fig.6 is a-plan WewtbRowlegtraaieomisauisnbioarsynksBec @rsanige deonerthe and
Show ng & cilOaVEF | YErERAH cBf HRerPERe; 3 Tloadbars AFschEavificdge ofi tarin
present i nvepld it BaUT W e FBIPSE! ﬁegtiagginagccfﬁgiBgs%?bigepresencef of
the disc cartridge, and a write protection detection switch 179
for detecting thc; state of a write protection discriminating
hole 179 for detecting the state of the discrhninating”hdié
provided in the disc cartridge. The disc cartridge is thrust by
the disc cartridge, when loading the disc cartridge on the
cartridge loading unit, for detecting that the disc cartridge
has been loaded on the cartridge loading unit. When the disc
cartridge is loaded on the caruﬁdge loading unit, the write
protection discriminating hole 179 detects the possible
presence of the write profection discriminating hole to judge
whether or not information signals can be recorded on the
magnetic disc housed in the disc cartridge. N
The electronic circuit board 158 also is provided with
disc capacity detection switches 180a, 180b for detecting disc
capacity discriminating holes provided in the disc cartridge,
as shown in Fig.7. These detection switches 180a, 180b are
provided in register with disc capacity discriminating holes
~ provided in the disc cartridge loaded on the cartridge loading

u_pit. By detecting the position and possible presence of the



present invention. Fig.8 a cross-sectional view showing a nmagnetic d| sc
12 according to the present invention. Fig.9 is a plan view of a
magnetic disc according to the present invention. Fig.10 is a
schematic view showing the recording state of the servo information- o
recorded on the magnetic disc accordingd4o the present invention. Fig.
11 is a plan view showi ng a disc cartridge housing a magnetic disc .
accordi ng t adistecppasdty discrimimating hdlep iR the disexpioddd geetspdetd ve
view showi ng a djsc cartridge_housing a magnetic disc accord| ng to the
present on the cartridge loading unit, it is possible to detect the
capacity of the magnetic disc housed in the disc cartridge.

When the disc cartridge is loaded on the cartridge
loading unit, the magnetic disc housed in the d1sc cartndge
has its hub attracted by the magnet 102 prov1ded on the d1sc'.
table 101 so that the disc is set on the disc table 101. At th_i_s
time, the spindle 103 is introduced into the spindle passage
o'pening formed in the hub. The chuck pin 104 is inserted in
a chuck pin insertion hole 2d after the disc table 101 is set
into rotation. |

A large-capacity magnetic disc, as a disc-shaped
recording medium of the present invention loaded on the
‘above-described disc drive device, and the disc cartridge
holding therein this magnetic disc, are hereinafter explained.

The large-capacity magnetic disc 1 according to the
present invention has a disc substrate 3, formed of a film of
flexible synthetic resin, as is the conventional magnetic disc,
as shown in Fig.8. On both major surfaces of the disc
substrate 3 are deposited magnetic mediums to provide signal
recording surfaces. The disc substrate 3 is formed in a
‘circular shape having the diameter of 3.5 inch. The center
portion of the disc substrate 3 is formed with a circular
center opening 3a and a hub 2 is mounted for closing the

~

opening 3a. The hub 2 is mounted on the disc substrate 3 so



I nventi on. Fig.13 is a plan view show ng the upper surface of the disc
“cartridge according to the present invention. Fig. 14 is a bottom view
of the bottom surface of the disc cartridge according to the present

i nventi on. Fig. 15 is a side view showing the state in which the
magnetic disc according to the presenElinvention IS mounted on a disc
rotation unit of a disc drive device. Fig.16 is a side view showi ng the

state in whigh thebrBELghged Sih agedr dederO dpeni£s8nt wWiVRNtl Oflange

| oaded on. the disc rotatron unit of the disc drive device. Fig.17 1s a
pl an vi ew sipertign h2ei piroivdldest ao e thewointie it rémegfiethe grexiacebrsideg to
the present invention is |oaded on the disc rotation unit of the disc
drive devi cdhereofrpginggcpypded tprthenpimnef tthe cemnier onp pringedat he

13 The hub 2 mounted on the disc substrate 3 has an inner

rim portion 2f, having a circular profile, an outer rim portion
2g, similarly' haVi'ng a circular profile and which is formed on
the outer rim side of the inner rim poftion 2f, a connecting
portion 2h interéonnecting the inner rim portion 2f and the
outer rim portion 2g, and the flange portion 2e formed on the
outer rim portion of the outer rim portion 2g, as shown in
Figs.8 and 9. The hub 2 is mounted on the disc substrate 3
by having the inner rim portion 2f and the outer rim portion
2g inserted into a center aperture 3a formed in the disc
substrate 3 and by having the flange portion 2e retained by
the rim of the center aperture 3a, with the retained portion
being secured using an adhesive.

The outer rim portion 2g of the hub 2 is formed so as
to be protruded from the major surface of the disc substrate
3 by a separation L from the inner rim portion 2f. The amount
of protrusion of the outer rim portion 2g from the inner rim
portion 2f is selected to be 0.25 mm, as an example.

The center portion of the hub 2 is formed with a spindle
passage opening 2¢ passed through by a spindle 103 provided
on the disc rotation unit 100 when the magnetic disc 1

carrying this hub 2 is loaded on the disc rotation unit 100.



di stance between a magnet and the hub attracted by this nagnet and the
"force of suction of the hub by the nagnet. Fig. 19 is a side view
showi.ng the relation in which the nagnetic disc according to the present
invention is | oaded on the disc rotation unit, with the amount of
protrusion of the suction surface on tgg outer rimof the hub fromthe
setting surface on the disc table being 0.25 mm DESCRI PTI ON OF THE

PREFERRED ENBEPI MelWT 2 is aThe fié saedhapith racednidlogp iredngeraddnahdilec2d
cartridge housing this disc-shaped recordi ng nedium according to the
present inverftizonpositiome dffssitndirom tkel siemddr positiomt had owlhdwibhng s
description, the present invention is applied to a magnetic disc having a
flexible di $P t4 ALe-set SeBéﬂértéOErgt‘é@thg mlwﬁe RAET3HE | OB edinighe

tic di ' to.th t tion,.a_ dj dri. ' 150
oot R TSRS BECTRRL A ER. BBiSn s AoV (A BY
T e, SHAARIACS 3 ORI SRR (IS0 A Bhesige,

having the rs%@is%ﬁ%m&hlbéy of o g1 44Pa 2N¢ri@h BB Fl on gl SFoPti ez BT EPRRL
I nvention. Referring to Fig.7, the disc drive device 150 includes a

base 151 sutiattarg iial bynided fte floeinfc aublsatapé & asing ahdi 40 uibdieasigeduni t
100 at a mid portion of the-base 151 for
adhesive sheet.
The outer surface of the inner rim portion 2f of the hub
2, mounted on the disc substrate, which is protruded_fr_om the
disc substrate 3, operates as a setting surface 2a on the hub
supporting surface 101a provided on the disc table 101 of the
disc rotation unit 100. The outer surféce of the outer rim
portion 2g protruded from the inner rim portion 2f operates
as a suction surface 2b facing the magnet 102 provided on the
disc table 101.
The inner rim portion 2f and the outer rim portion 2g
make up a major surface of the hub 2. N
The technique of increasing the capacity of the magnetic
disc 1 is explained. For increasing the capacity of the
magnetic disc 1 having the same size as the conventional
magnetic disc, it is necessary to record information signals to
high density. For high density recording of information

signals, it is necessary to reduce the-track pitch of the

recording tracks. The track pitch cannot be reduced by



rotationally driving the magnetic disc. This disc rotation unit

"14 100 includes a spindle nmtor 111 and a disc table 101 nounted as-one on
the distal end of a spindle 103 operating as a driving shaft of the spindle
motor 111. The disc rotation unit 100 is nounted on the base 151 by having
the spindle notor 111 in an openi ng- 15% formed-at 'a md portion of the base
151 so that the spindle 103 is protrud A towards the upper surface of the

moror 111t PEVESTRRE" U Ao RIGE P IHEE AR RRUN [ ERYH NS VAN,
the disc tabigckOlhad@dinggdses threeal %tfalthen@tegptm ¢ RbRrCaddP te® for

rotation in unison with the spindle 103, has a disc supporting surface 10la
on its upperfesdimgehtomapiétiegheldd.hub of the magneti c disc thereon. The

disc table 101 includes a chuck pin 104 at a position offset

Thus w1th the magnetlc disc 1 havmg the 1ncreased
capacuy in accordance with the presentlnvenuon the .servo
information is..previously recorded, .as shown .1_n.F-1g.:10, and
tracking servo .routinely practiced in hard disc drives,  for
example, is p'erfc.)rmed~o'n the basis of the pre-recorded servo
information, as shown in Fig.10. The magﬁetic disc 1 of the
present invention has a servo areca SA and a data area DA, as
shown in Fig.10. The servo area SA is made up of an area
SA1, having recorded théréin an automatic gain control (AGC)
signal, a servo t1m1ng mark (STM) s1gnals and a grey code
area, and an area SA2, having recorded therein burst patterns
for tracking servo BP,, BP;, BP. and BPy.

The AGC signals are used, in the disc drive device 150
configured as shown in Fig.7, for controlling the AGC
amplifier for signals reproduced by the magnetic head 191,
191. The servo timing marks (STM) are used for detecting the
timing of the burst patterns.

The grey code area G, has-the track numbers indicating
the track positions recorded therein. The gréy code area G,
enables readout even under non-stable tracking servo or in the

absence of tracking servo. This enables quick access to the

target track.



from the spindle 103. The chuck pin 104 is nounted for novenent in a
“direction energing fromand sinking into the disc supporting surface 101a
and i'n a direction towards and away fromthe spindle 103. The chuck pin 104
i s biased by biasing neans, not shown, in a direction away fromthe spindle
103 by bi asi ng neans, not shown. Gt the disc supporting surface 10la of
the disc table 101 is nmounted a ma£et 102, such as a annul ar rubber

magnet, for surr @UrRlibi sthpagtexns B Bar t BRp,s#k acendoB o T8Ee nEgferdeds is

nounted on the ,disc.table 101 at a level.,l ower_ than.the height vel ,af the
di sc supportelar?gf‘ i a.sohg frequency. LI‘he urst pat{erns eégb éf’fs B%c

e O A G B D NI B GH0R1 B

switches. Ofhleh@eh®¥Braxis of the track. Tracking servo can be performed
based on the reproduced results of these burst patterns BP,,
BPg, BP. and BP,.

With the above-mentioned magnetic disc 1 of the present
invention, since 'the burst patterns BP,, BPz, BP. and BP, for
tracking servo are previously recorded thereon, it is
unnecessary to effect centering about the spindle by relative
insertion between the chuck pin and the chuck pin insertion
opening as in the case of the conventional magnetic disc.
Therefore, since the centering about the spindle as in the
conventional practice is not required in the magnetic disc of
the present invention, there is no necessity of providing the
chuck pin insertion hole 2d.

Since the high capacity type magnetic disc 1 according
to the present invention can be loaded on~ the above-
described disc drive device 150, also capable of using the
above-mentioned conventional magnetic disc 200, there is
provided the chuck pin insertion hole 2d for insertion by the
chuck pin 104 for centering the conventional magnetic disc
200 in order to enable loading on the above-described disc
drive device 150.

Although the spindle passage opening 2c of the magnetic



surface of the base 151 is nounted a | ower cover 162 for covering the
"lower surface of the electronic circuit board 158. On -t he upper
surface of the base 151 carrying the disc table 101 is nmounted a cartridge
hol der 159 for holding the disc cartridge for |oading a magnetic disc in
the disc cartridge on the disc table 101. The cartridge hol der 159 hol ds
the disc cartridge introduced fromths front surface side of the disc drive
device to ndiecit]ltackchadimger tei dhet owpres erite brmeen 15dn § o aldagt edhe fdirsc
cartridge held therein on the disc table 101. This cartridge holder 159 is
shaped as apasisagsadinghmvimipdle ¥93nefatliepdisendeivesdgydred lafy is
sized to hold the disc carttidge inserted at the front ﬁide

. . t . . of -et he (ai.sc
drive devi c&®® gnguéa,rt LR §hodte.siafh 1 the pglyenfionals magnefly difc
cartri dge. haidtlr HEEsBHERTE e A AL B BTRAC 2R, H, e Rk cHaion ' Sigpe
Cover 8= SRR WA Sher Smatothe b MO 0z T e el
i nclined susiaecestiveréd d¢i Ao halowsalitpi dfpre 3 fibtimprthe! apéndle0a0316ab
are set a pre-set pos.ition in the spindle passage opening 2c, the
_sp.indle 'p'ass.age c')pe'ning 2c may also be circular in shape. By

forming the circular Spindie passage opening 2c, there is no

necessity of taking into account the orientation of the spindle
passage opening 2c¢ relative to the chuck pin insertion hole 2d

rectangular in shape, thus facilitating formation of the hub 2.

It is seen from above that, even with the conventional
magnetic disc 200 in which centring by insertion of the chuck
pin 104 in the chuck pin insertion hole 2d to bias the
magnetic disc 1 towards the outer rim to thrust the spindle

' passage opening 2c against the spindle 103 of the disc table

101 is not used, the magnetic head can be tracké‘d relative to

each recording track by effecting tracking servo based on the

servo information recorded on the'magnetic disc 1.

The magnetic disc 1 according to the present invention
is formed using the flexible disc substrate 3 as in the
conventional magnetic disc 200 and hence is susceptible to

damage. Therefore, similarly to the conventional magnetic

disc 200, the magnetic disc 1 of the present invention is



supporting pins 159a on both sides of the cartridge hol der

" 16 159. When the uplifting/lowering plate 160 is in a state of having been
noved in.the direction indicated by arrow X1 in Fig.7 towards the back
side of the base 151, the cartridge holder 159 is maintained at an upper
position spaced fromthe disc table 19% by a supporting pin 159a being
supported on the upper surfaces of the“Cam plates 160a, 160b. At this

time, the dhouged tin ¢he hadich byrthikl gart o dsgenliol My clads irucjealtaadthe t he
disc cartridge can be inserted into the cartridge holder 159. |If the
upl i fting/| 8deei parisidige 16D andnis/do adadrem the danidgiedbosidinige upkige
igéai inst he grixrteﬁ:éi 1nscI rEldrii(\:r%t %%vbl%_car].%%wié?_al Qtall:tleg'i;’.vs}l{]ieclfut%peorlélag%eptlig
disc 1 is housed in the disc cartridge 10. The magnetic disc
1 house_d in the disc cartridge is loaded on the disc table 101
of the disc rotation unit 100 in the state in which it is housed
in the disc cartridge 10.
The disc car'tridgé ‘10, housing the magnetic disc 1 of the
present invention theréih, is explained with reference to
Figs.12 to 14, B
The disc cartridge 10 abcording to the present invention
includes a main cartridge body unit 13, obtain.ed on abutting
together substantially rectangular upper and lovver.halves 11,
12, molded from a synthetic resin material, such as ABS
resin, containing an anti-static material, as shown in Fig.12.
In this main cartridge body unit 13.is rotatably housed the
magnetic disc 1. . The upper and lower halves 11, 12. make up
the main cartridge body unit 13 by abutting weld lugs 24, 25
and upstanding peripheral wall sections to each other to bond
the abutting portions by ultrasonic welding to form the main
cartridge body unit 13. |
At a mid portion of the lower half 12 constituting the
lower surface of the main cartridge body unit 13 is formed a

circular center opening 15, as shown in Fig.14. The rim of

the inner surface of the center opening 15 is formed with a



noved al ong the inclined surfaces of the camplates 160a, 160b so that the
“cartridge holder 159 is lowered onto the disc table 101 on the side of the
base, 151 .in the direction indicated by arrowJ in Fig.7 in order to | oad
the disc cartridge held by the cartridge holder 159 in position in the
cartridge loading unit provided on th&%dase 151 and in order to | oad the
magnetic disc held in the disc cartridge on the disc table 101. The

uplifting/| queiangr RiBt P6 160h & SmRigtsadci @i & NOYSNBHhsed Widhdin' Rbi Akin
i ndi cated by arrow X2 in Fig.7 by biasing neans, not shown. On the rear
side of the drmateidgé bedyoumtiedl 3 byckavengrits6p drdiohockingspbading to
uplifting/lowering plate 160 in the rearwardly noved Rositi on when the

upl i fting/| dher ifhangeae odothe hwbe® tonppestedabyi thehennular rib 16.
17

When viewed from the side of the center opening 15 in the
lower surface of the main cartridge body unit 13, the outer
rim portion 2g of thé hub 2 mounted on the magnetic disc 1
is protruded towards the lower surface of the main cartridge
body unit 13 mofe prominently than the inner rim portion 2f.

The mid pqrtion on the inner surface of the upper half
11 constituting the upper surface of the main cartridge body
unit 13 is formed with an annular rib 17 engaged with the
inner rim of the hub 2 mounted on the magnetic disc 1. The
magnetic disc 1 housed in the main cartridge body unit 13 has
its annular rib 17 engaged with the hub 2 so that the magnetic
disc is housed in the main cartridge body unit 13 in a state
in which it is limited in its movement in the direction
parallel to the major surface. On the outer surface of the
annular rib 17 .is formed an annular rib 18 cdnstituting a
mounting portion for a protective sheet as later explained.

On the inner surfaces of the upper and lower halves 11,
12 are formed four arcuate-shaped ribs 19, 20 inscribing the
upper and lower halves 11, 12. These ribs 19, 20 are abutted
together to define a disc housing section. The magnetic disc
1 is"housed in the main cartridge body unit 13 so as to be

positioned in the disc housing section constituted by the ribs



~direction indicated by arrow X1 in Fig.7. On the front end face of the
“base 151 is nmounted a front surface panel 164 having a cartridge

i nserting/detachnment opening 165 via which to insert or detach the disc
cartridge. The front surface panel 164 is formed with an opening for

ej ection button 167a for projecting ang ej ection button 166 towards the
front surface side and an opening for gisplay light 167b in which is

di sposed a djgpbay |ight 168. Wen the ejection button 166 is thrust from
the front. side of the front surface panel 164, a novenent actuating plate
161 is nmoved in tSiacd thet distamce chtoad bheacenteXlof thiei gentear opemimg t he
uplifting/lowering plate 160 in the sanme direction indicated by
arrow X1 1% ofithe lower hedki hy to nhepribes: ikRy 120wisi sdighsly hoEey a
| ock | ever 169. On the bage 151 rearwardly. of the digc drive deyice, 150
are arrangedbmpathe Ha f nthe e agmeticgddsgg Lp tlhﬁei’rfh'gngt il& %b’éﬁ‘&d
device. On the, distal .ends,of these. head arns, 163, 163 ar unt pag r
of 'faci ng muhth | €T 213 wamSe iny e, XAR el brfRtnded 1188 3Ratabthi e

2 pair of !y gRaRes cafade @Ok o8l sTIERAYSA sk 4B 1hdr Bl Fel

rotationally biase i asing neans, not st in the directioh
approachi ng tdhej (@ &h&'{o?n@%ﬂf'&%reéoﬁhe&?e i gli gt ad sty f r ehe! riith Fod. 4he

These head arns 163, 163 are noved in the fore-and-aft direction of the
base 151 in magndtieadisenl contacting with the ribs 19, 20.

The mid facing portions of the upper half 11 and the
lower half 12 making up the main cartridge body unit 13 in
the left-and-right direction are formed with rectangular
apertures 21, 22 for a magnetic head. The apertures 21, 22
extend from the vicinity of the center portion to a lateral side
of the main cartridge body unit 13. The magnetic disc 1
housed in the main cartridge body unit 13 has its recording
surface exposed to outside across the inner and outer rims of
the disc.

To the inner surface of the main cartridge body unit 13
are bonded substantially ring-shaped protective sheets 23, 24
formed by, for example, non-woven fabrics. These protective
sheets 23, 24 serve for preventing.the recording surface of
the magnetic disc 1 from being damaged due to contact with
the inner surface of the main cartridge body unit 13 formed

of synthetic resin. The portions of the protective sheets 23,

24 in register with the apertures 21, 22 are formed with



I ndicated by arrow J in Fig.7 corresponding to the radi al

" 18 direction of the magnetic disc nmounted on the disc table 101. The
disc.cartridge is introduced via the cartridge inserting/detachnment opening
165 forned in the front surface panel 164 so as to be held by the cartridge
hol der 159. At this tine, a shutter nounted on the disc cartridge is noved
to open a recording and/ or reproduci ng23perture formed in each of the upper

and | ower sy f$GasyokxtERd9hPC cralbhuitd924 aBfokhRoe SPEEink Sthe tdiFe PRENA! i C
head 191,. 191 nounted on the distal ends of the head arns 163, 163 are

intruded intd1fR&.main cartridge body unit so that the magnetic disc held
in the main cartridge body unit is clinched between these magnetic heads
191, 191. enréng to Eigsridigd 4,sthesmaiadeantrd dge body rumife 13

includes a mistaken recording inhibiting hole 31, operating as
a discriminating hole specifying whether or not the
informg__tion signals recorded on the magnetic disc 1 housed
therein can be erased by overwriting or erasure, and a disc
discriminating h'ole 32 specifying the type of the magnetic
disc housed in the main cartridée body unit 13. Meanwhile,
if it is the magnetic disc 1 of high recording capacity capable
of recording information signals to a high recording density
that is housed in the main cartridge body unit 13, there is
also formed a disc discriminating hole 33 at a corner side
having the apertures 21, 22 for the magnetic head 1 for
indicating that the disc housed in the main cartridge body
unit 13 is the high recording capacity type magnetic disc
capable of recording information signals to high recording
density. These disc discriminating holes 32,” 33 make it
possible to discriminate magnetic discs of different recording
densities. .

The disc cartridge 10 of the present invention mounts
thereon a shutter member 14 for opening/closing the shutter
14 opening or closing the apertures 21, 22 for the magnetic
head. The shutter member 14 is formed to a cross-sectional

shape of the letter U from a metal sheet of aluminum or



hol der 159, the lock lever 169 is thrust by the disc cartridge to unlock
"the uplifting/lowering plate 160 fromthe | ock | ever 169. The
uplifting/lowering plate 160, unlocked fromthe |lock |ever 169,is noved in
the direction indicated.by arrow X2 in Fig.7, that is towards the front
side of the disc drive device 150, under the bias of the biasing nmenber.
By novenent of the uplifting/lowering fAlate 160 in the direction indicated

by arrow X2 digifl@sd. st&€] cart HyHImIRdides $9Acheti OWBE eth i NThize fhdeld on
indicated by arrow J in Fig.7. IT the cartridge holder 159 is |lowered in

the directi anemiblecatldd iky fittedv from Foge7,lattbealli sarfacer iodgaetheel maiy t he
cartridge holder 159 is supported by a positioning pin, not shown,
19 provi ded cartrhdgeabodiydgailtoddi figr nverlying dbe eperfiurgssd 11532 gndt hat
the disc caritsri Ctir(‘i]guinsttzldoactiﬁcti:riercl)npostjotri Onm%r{retrg%nt in a direction of
opening/closing the apertures 21, 22. The shutter portions
14a, 14b overlying the apertures 21, 22 of the shutter member
14 are provided with apertures 34 which are in register with
the apertures 21', 22 when the shutter portions 14a, 14b are
moved to the position of opening the apertures 21, 22,

The magnetic disc 1 of the preseﬁt invention, rotatably
housed in the disc cartridge 10 as described above, is inserted
into the disc drive device 150 in the state in which the disc
is accommodated in the disc cartridge 10, and is loaded on
the disc table 101 of the disc rotation unit 100 in this housed
state.

Next, the state of loading the magnetic disc on the disc
table 101 of the disc rotation unit 100 is explained with
reference to Figs.15 and 16. . N

In Figs.16 and 17, only the magnetic disc 1 is shown,
while the main cartridge body unit 13 is omitted.

The magnetic disc is inser-lted in the state housed in the
disc cartridge 10 into the disc drive device. The disc
cartridge 10 inserted into the disc drive device is held by the
cartridge holder 159. When the disc cartridge 10 is inserted,

the cartridge holder 159 is lowered towards the disc rotation



cartridge | oading unit. On the electronic circuit board 158, arranged
"on the | ower surface of the base 151, there are provided a disc-in
detection switch 178 for detecting the possible presence of the disc
cartridge, and a wite protection detection switch 179 for detecting the
state of a wite protection discrimnaBlng hole 179 for detecting the state
of the discrimnating hole provided in the disc cartridge. The disc

cartridge i diir 490 hd hie diexCifapbsicidm oderh ¢ opgh 119 dighe 1@Ia&pi_n;gardﬁitdge
on the cartridge loading unit, for detecting that the disc cartridge has
been | oaded camstieutedt aimgeheoddiseg LAilt.. AWerhehelidicsccanttirdgigelils is
| oaded on the cartridge |loading unit, the wite protection discrimnating
hole 179 dewadkad omhdheposartnidgsr doadingf upis, whe emagreti¢ odisc 1

di scrimnatiing hol e.to judge whet her. or n Lnfpormation .signals,can he
recorded on ht‘%‘és‘?w‘ggh%tfiéed ééchSGEEqug‘Ftﬁé 4 stOW&IE 'd@‘eg‘he digection
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180a, - 180b are provided in register wmth disc capacity discrintnating holes
provi ded i nrohetibhsacir 1 0i0dge | oaded on the cartridge |oading unit. By
detecting the position and possi bl e presence of the :

The distal end of the spindle 103, as the driving shaft of
the spindle motor of the disc rotation unit 100, on which is
loaded the magnetic disc 1, integrally carries a disc table
101. The upper surface of the disc table 101 has, on its
surface, a disc supporting surface 10la on which to set the
hub 2 of the magnetic disc 1. A chuck pin 104 is mounted on
the disc table 101 at a position offset from the spindle 103.
The chuck pin 104 is mounted for movement in a direction
emerging from and receding into the disc supporting surface
101a and in a direction towards and away from the spindle
103. The chuck pin 104 is biased by biasing means, not
shown, in a direction away from the spindle 103.

On the disc supporting surface 101a of the disc table 101
is mounted a magnet 102, such as an annular rubber magnet,
for surrounding the disc supporting surface 10la. The magnet
102 is mounted on the disc table 101

at a level lower than the disc supporting surface 101a.

Referring to Fig.16, the magnetic disc 1 has the setting



20 disc capacity discrimnating holes in the disc cartridge | oaded on the
“cartridge loading unit, it is possible to detect the capacity of the
magneti c di sc housed in the disc cartridge. When the disc cartridge is
| oaded on the cartridge |oading unit, the nmagnetic disc housed in the disc
cartridge has its hub attracted by thesgagnet 102 provided on the disc
table 101 so that the disc is set on the disc table 101. At this tinme, the

spi ndl e 103 siuxflarter duoadthet onhbe dp kb etipas 28ge foyteai hgbf 2r srag pioxrtelde
hub. The .chuck pin 104 is inserted in_a chuck pin insertion hole 2d after
the disc taime the hubssepperdingt surbace 10lapof] shgediapatable kfidnsoic

L A N

e 0 SRRt PSR RS, B of inuner rim
portion 2f faces the facing surface 102a of the magnet 102
with a pre-set.distance H therebetween.

At this time, the spindle 103 is inserted into the spindle
passage opening'Zc of the hub 2, with the chuck hub 104
engaging in the hub engagement opening 2d, as shown in

- Fig.17.

The hub 202 mounted on the conventional magnetic disc
200 is formed so that the setting surface 202e on the disc
supporting surface 222a of the disc table 222 is flush with
the outer rim surface of the disc supporting surface 222a

" facing the magnet 224, as shown in Fig.l, so that, when the
hub is set on the disc table 222, the separation H, between
the surface of the hub facing the magnet 224 and the surface
of the magnet 204 is approximately equal to the separation
between the disc supporting surface 222a and the surface of
the magnet 224,

On the other hand, in the magnetic disc 1 of the present
invention, the suction surface 2b of the outer rim portion 2g
of the hub 2 is protruded downwards a distance L from the
hub supporting surface 10la of the inner rim portion 2f, the

suction surface of the hub approaches to the facing surface



~present invention has a disc substrate 3, fornmed of a filmof flexible
“synthetic resin, as is the conventional nmagnetic disc, as shown in Fig.8.
On both mpjor surfaces of the disc substrate 3 are deposited magnetic

medi unms to provide signal recording surfaces. The disc substrate 3 is
formed in a circular shape having the dpameter of 3.5 inch. The center
portion of the disc substrate 3 is formed with a circular center opening 3a

and a hub 2 j g Joupt el Bfa gh?! 182! e OAYINIE - cBRFeDpB 51 TBYAY o

engaged in tdjQtaAREeCH fOREW 1 a3 Wridtrasibanufo AWt Phe 2o POV £8% AR ohhe
outer. rimof the proxinmal side théreof being coupled to the rimof the

center openibng the magnethE0Rubez oment krk g thandivsiths yhet catner éh tidn &n

i nner rimportion’2f, having a circular profile, an outer rimportion 2g,

simlarly hanaggedici dts¢ a2 0frothne smdromastmgi theohedding force of the
magnetic disc 1 to the disc table 101.

The magnetic disc 1 loaded on the disc table 101 is
rotated at a higher speed than the conventional magnetic disc
200. However, 'the force of suction of the magnet 102 is
sufficiently larger than that with the conventional magnetic
disc 200, so that high speed rotation does not lead to relative
position shift between the magnetic disc and the disc table
101. Since the force of suction to the disc table 101 can be
increased .by using the hub 2 used in the magnetic disc 1 of
the present invention on the conventional magnetic disc 200,
the rnagnétic disc 200 can be centered more reliably with
respect to the disc table 101. -

The magnetic disc 1 of the present invention can have a
large capacity of 200 MB. The magnetic disc 1 of the present
invention also can have a recording capacity of 2 MB which
is the same as that of the conventional magnetic disc 200. If
the recording capacity is 200 MB, the optical disc 1 of the
present invention is rotated at approximately an rpm of 3600
for recording and/or reproducing information signals for the

conventional magnetic disc 200. If the recording capacity is

2 MB, the optical disc is rotated at an rpm of 300 as in the



the outer rimside of the inner rimportion 2f, a connecting portion 2h
“interconnecting the inner rimportion 2f and the outer rimportion 2g, and
the flange portion 2e formed on the outer rimportion of the outer rim
portion 2g, as shown in Figs.8 and 9. The hub 2 is nounted on the disc
substrate 3 by having the inner rin1po;%'on 2f and the outer rimportion 2g
Inserted into a center aperture 3a for in the disc substrate 3 and by

having the fdN09 PRELotdifs Hddied ot odifo i énidffdriies CRIW ofi APELS Wit 32

with the retained portion béing secured using an adhesi ve.. e outer

rimportion the obnivemtiolnal inegmwetiedd$oc @000 be protruded fromthe mgjor
surface of the disc substrate 3 by a separation L fromthe inner rim
portion 2f. The drvurabovepdoscushod disc Hriow dre vice J&Q,i ematyl ifwgwhiehe

inner rimportion 2f i s selected tQ be 0.25 nm as an exanpl e. The
center portiBAsSCtisedhi® > pccosding wpt I‘iﬁﬁ sPrasfat pkveaBti opeandy the

Phe magnet | cthbndi GBIV maeai® RS 208 ficheciacth “ue et eiotort s t
100. configured for executing tracking servo based on the above-
mentioned servo information pre-recorded on the -magnetic
disc 1. That is', if the magnetic disc 1 of the present
invention. is loaded on the disc drive device 150., tracking
servo is executed based on the servo information recorded on
the magnetic disc 1. If it is the conventional magnetic disc
200 that has been loaded on the disc drive device 150, the
-disc is centered by the chuck pin 104 inserted in the chuck
pin insertion opening 202c¢c in order to record and/or
reproduce information signals by an operation similar to that
performed on the conventional disc drive device. That is, as
the disc table 101 is rotated in the direction indicated by
arrow R in Fig.17, the chuck pin 104 compresses against the
chuck pin insertion opening 202¢ in the hub 202 by the
difference in the rotational speed of the disc table 101 and
that of the magnetic disc 200 to center the magnetic disc 200
with respect to the spindle 103,
The relation between the amount of protrusion of the
suction surface 2b of the outer rim portion 2g of the hub 2

from the setting surface 2a on the disc table 101 is explained



22 The hub 2 is also formed with a chuck pin insertion hole 2d at a
"position offset fromthe center position and which is spaced a pre-set
separati:on fromthe spindl e passage opening 2c. On the surface of the
flange portion 2e facing the disc substrate 3 is bonded a ring-shaped
doubl e-si ded adhesive sheet substantiady coplanar with the flange portion
2e. The hub 2 is bonded to the disc substrate 3 using the doubl e-sided
adhesi ve sheeiﬂlreferEheeoUIéﬁgsudﬁaandoﬂ9the inner rimportion 2f of the

hub 2, nmounted on the disc substrate, which is Eﬂotruded from_the disc
substrate 3, opedBtEigak8a t%'& gibssisgnr de@otsso € Hee kR Hidh It P W S6K ace

out or "sut  adB R UHIORIG AR BBr PEOHR O BIEK TABLE THGAR ME (Gmeker PRP
por 1 on 21 opgay e%asfaama%cw@aaw&m e LRS! g e TPORChrd07gRiObicIed

on the disc nner rim por outer rim
portion 29 rhke diRca tABiler 1wfa&mw‘ tHhe @b@l@ate dendliest eBNifgye eOfo £

increasing the capacity of th e magnetic disc 1 is explained. For

i ncreasing tshectioma®i (yfphbyt hhe magnet 102. In Fig.18, the experimental
values and the theoretical values of the above variables are
shown by solid énd broken lines, respectively. In Fig.19, the
magnetic disc 1 of the present invention is shown set on the
disc table 101 with the suction surface by the magnet 102
protruded from the setting surface 2a by a distance equal to
the amount of protrusion L.

In the results shown in Fig.18, the separation H, between
the facing surface 102a of the magnet 102 to the hub 2 and
the supporting surface 2a of the inner rim portion 2g of the
hub 2 is set to 0.5 mm, as shown in Fig.19. In Fig.18, there
is shown the relation between the force of suction.P by the
magnet 102 and the separation H between the fdcing surface
102a of the magnet 102 and the suction surface 2b of the hub
2 for the magnitudes of the force of suction P of the hub by
the magnet 102 of 30, 35, 40, 45, 50, 55 and 60 gf obtained
for the case in which the separation H between the facing
surface 102a of the magnet 102 to the hub 2 and the suction
surface 2b of the- outer rim portion 2g of the hub 2 is 0.5

mm, that is in case the supporting surface on the disc table



magnetic disc 1 having the sane size as the conventional magnetic disc, it
"is necessary to record information signals to high density. For high
density recording of information signals, it is necessary to reduce the -
track pit'’ch of the recording tracks. The track pitch cannot be reduced by
23 perform ng tracking of the magnetic head for each recording track based
on step feed of the stepping notor adspted for feeding the nagnetic head.
Thus, with the magnetic disc 1 having the increased capacity in accordance
with the presdghtthiensasition suséaser od theohindt iass pdanagr suirdasiey févshded,
as shown in Fig. 10, anghtracking servo routinely practiced in hard disc
drives, for“@%gnﬁﬁép PEaBErformed on the basis of the pre-recorded servo

It is seen from the results of Fig.18 that the force of
suction P by the magnet 102 is increased by decreasing the
separation H between the facing surface 102a of the magnet
102 and the suction surface 2b of the hub 2 because the
separation H is ipversely proportionate to the force of suction
P of the magnet (P = k/(1/H)), where k is a constant.

The theoretical values (calculated results) I)x.for the
force of suction P of the hub 2 by the magnet 102 of 40 gf,
with the separation H between the facing surface 102a of the
magnet 102 and the suction surface 2b of the hub 2 being 0.5
mm, are referred to in the following explanation. 'The reason
these theoretical values Dx are used is that, in the hub of the
conventional magnetic disc, the suction surface of the hub by
the magnet and the supporting surface of the hub on the disc
table are flush. with each other, that is, the amount of
protrusion L of the suction surface 2b of the outer rim
portion 2g of the hub 2 of the magnetic disc 1 of the present
invention from the setting surface 2a on the disc table 101 is
0, with the force of suction by the magnet 102 being
approximately 40 gf.

In the magnetic disc 1 according to the present
invention, the force of suction of the hub 2 by the magnet 2

is’  required to be not smaller than 55 gf, for which the



i nformati on, as shown in Fig.10. The magnetic disc 1 of the present
“invention has a servo area SA and a data area DA, as shown in Fig.10. The
servo area SA is made up of an area SAl, ‘having recorded therein an
automatic gain control (AGC) signal, a servo timng mark (STM signals and
a grey code area, and an area SA2, having recorded therein burst patterns
for tracking servo BP[err], BP[err], Bﬁerr] and BP[err]. The AGC

signals are s Rt [ Y Vi : [ QUI '

o7, rar SORERiFpRe R, KA AStutRd o HE GAbAGHSHOREENYAE Rhe
magneti ¢ heafmkOdf mO¥hnting o ¥Reldi¥PabPe kS0 { STM are used for detecting
the timng of the burst patterns. The grey code area GA has the track
nunber s i ndi cati by itshg eemadkomostiitiisobbat cowitledhieheradcml atbd gesyuleodpxarea
GA enabl es readout even under non-stable tracking servo or in the absence

of tracki ngigemidbiclihile dimiise o fuivktisacRsofotheichubr deb it rthsk magnet
102 is equal to 40 gf for the separafion H between the facing
surface 102a of the magnet 102 and the suction surface 2b of
the hub 2 equal to 0.5 mm, the force of suction not smaller
than 55 gf required with the magnetic disc 1 of the present
invention can be obtained if the above separation H is smaller
than 0.36 mm. Therefore, the distance H of 0.25 mm between
the facing surface 102a of the mégnct 102 and the suction
surface 2b of the hub 2 is set, while the amount of protrusion
L of the suction surface 2b of the outer rim portion 2g of the
hub 2 from the setting surface 2a on the disc table 101 is set
to 0.5 mm - 0.25 mm = 0.25 mm. It may be seen from the
experimental results (broken lines) of Fig.18 that the force of
suction P of the hub 2 by the magnet 102 not less than 55 gf
can be realized when the separation H between the facing
surface 102a of the magnet 102 and the suction surface 2b of
the hub 2 is set to 0.25 mm.

From the results of the force of suction P of the hub 2
by the magnet 102 shown in Fig.18, the amount of protrusion
L of the suction surface 2b of the outer rim portion 2g of the
hub 2 from the setting surface 2a on the disc table 101 is

preferably set to 0.25+0.1 mm and more preferably 0.25+0.025



24 The burst patterns BP[err], BP[err], BP[err] and BP[err] are
‘recorded each with a sole frequency. The burst patterns BP[err], BP[err],
BP[err] .and BPD are recorded each with a width Tp (track pitch) along the
center axis of the track. Tracking servo can be performed based on the '
reproduced results of these burst patterns BPA, BP[err], BP[err] and
BP[err]. Wth the above-nenti oned&mgnetic disc 1 of the present

) ion. si p ] P [qrr]
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bet ween the chuck pin and the chuck pin insertion

magnet 102 to the hub 2 to the supporting surface 101a of the
disc table 101 is preferably set to 0.540.1 mm in view of
machining.tolerances; The fbrce of suction of the hub 202 by
the magnet 102 on loading the above-mentioned conventional
magnetic disc 200 is 40£10 gf in view of the machining
tolerances. Thes'e values are preferably taken into account in
determining the amount of protrusion L of the suction surface .
2b of the outer rim portion 2g of the hub 2 provided_ on the
magneti.c disc 1 of the present invention from the setting
-surface 2a on the disc table 101. |

If the amount of protrusion L of the suction surface 2b
of the outer rim portion 2g of the hub 2 frorﬁ the setting
surface 2a on the disc table 101 is set in this manner, the
force of suction of the hub 202 by the magnet 102 on loading
the conventional magnetic disc 200 equal to 40 gf can be
assured, while the force of suction of the hub” 202 by the
magnet 102 on loading the magnetic disc 1 of the present
invention on the disc table 101 equal to 55 gf or higher can

similarly be assured.



opening as in the case of the conventional nmagnetic disc. Therefore, since
"the centering about the spindle as in the conventional practice is not
required in the magnetic disc of the present invention, there is no
necessity of providing the chuck pin insertion hole 2d. Since the
hi gh capacity type magnetic disc 1 according to the present invention
can be | oaded on the above- described3ali sc drive device 150, al so capable

of S0 NGy gEREFATERIA pgRCpEpSYCTT S1al manetic 0 o¢ 200, there 15
Lo Tt AL RSk B ARl SompRRingrder 0 enbl o
~a disc substrate having its major surface as a recording
surface and provided v_vith an approximately circular center
opening; and
a hub secured to said disc substrate for stopping said
center opening ot" said disc substrate;
said hub including an inner rim portion having a éenter
spindle opening in which is fitted a spindle of a driving
device, said hub also including an outer rim portion formed
for being protruded from said inmer rim portion via a step
towards the side of insertion of said spindle.
2. The disc-shaped recording medium according to claim 1
wherein the tracking servo information is recorded on said
recording surface of said disc substrate.
3. The disc-shaped recording medium according to claim 1
wherein said hub is formed of a magnetic material.
4. The disc-shaped recording medium according to claim 1
wherein said hub has its major surface portion formed by said
inner rim portion and the outer rim portion and wherein a
chuck member insertion opening in which is inserted a chuck
member of saidl driving device is formed in said major
surface.
5. The disc-shaped recording medium according to claim 1

wherein said step of said hub is approximately 0.25 mm.
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drive device 150. Al t hough the spindl e passage opening 2c of the

" magnetic 25 disc 1 according to the
present . i.nvention, adapted for passage by the spindle 103 of the disc drive
device 150, is rectangular in shape, as in the conventional nagnetic disc

200, the spindl e passage opening 2c be circular in shape in neeting
with the col umar-shaped spindl e 103. I's, since there is no necessity
of press- f'%t'“g'gthdﬁpb“E'hﬁ %Qi?x%tc@r&a Sxﬁted% té@@ok ihBetosSpid |
passage opening the spin Ie passage eni ng may al so~be circu ar in

shape. By ferWergid heatdr cutecosding! esnnai?a&&gempenbngm%cgnmere isq gl
necessity of taking into account the orientation of the spindle
recording surface.
7. A disc cartridge comprising:

a main cartridge body unitincluding a pair of halves in
one of which is formed a spindle opening into which is
inserted a spindle of a driving device; and

a disc-shaped reéording medium rotatably housed within
said main cartridge body unit;

said disc-shaped recording medium comprising |

a disc substrate having its major surface as a recording
surface and provided with an approximately circular center
opening; and

a hub secured to said disc substrate for stopping said
center opening of said disc substrate and facing outside from
said spindle opening;

said hub including an inner rim portion having a center
spindle opening in which is fitted a spindle of a driving
device, said hub also i-ncluding an outer rim portion formed
for being protruded from said inner rim portion via a step
towards said spindle opening.

8. The disc cartridge according to claim 7 wherein the
tracking servo information is recorded on said recording
surface of said disc substrate.

9.. The disc cartridge according to claim 7 wherein said hub

* c L ] S *
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passage opening 2c relative to the chuck pin insertion hole 2d rectangul ar
"in shape, thus facilitating formation of the hub 2. It is seen from
above that, even with the conventional nmagnetic disc 200 in which centring
by insertion of the chuck pin 104 in the chuck pin insertion hole 2d to
bias the magnetic disc 1 towards the outer rimto thrust the spindle
passage openi ng 2c agai nst the spindl e4103 of the disc table 101 i s not
used, the ' C . cebative to each recording track by
ef fecting ””Psgc &%e@sgft\‘ig %}sége%ﬁa@ﬁggggfg\i/b i nformation recorded on the
nmagnetic di $0,1.The dild¥ cBaPEde c66rdingces dlrdni o7 thhepetaesiid vebti on
Is formed using the flexible disc substrate 3 as in the conventi onal
magneti ¢ di has2i3 argjorenuefasesicauepti biyes 8id damegerimhpogitoos, asidnther |y
to the conventional magnetic disc 200, the nmagnetic disc 1 of the present

i nvention ieuter rim portion and wherein a chuck member insertion

opening in which is inserted a chuck member of said driving

device is f_’orm_e'd_in said major surface.

11. Thé (iisc cartridge according to claim 7 wherein said step
- of said hub is apéroximately 0.25 mm.

12. The disc cartridge according to claim 7 wherein said

recording surface is the magnetic signal recording surface.
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26 housed in the main cartridge body unit 13, constructed as the disc
cartridge 10 and is | oaded on the cartridge loading unit in the disc drive
device 150 in a state in which the magnetic disc 1 is housed in the disc
cartridge 10. The magnetic disc 1 housed 'n the disc cartridge is | oaded on

the disc table 101 of t t nU|t100|nthestateinv\,hichit

i s housed in the di sc cgﬁ-(&il"ﬁbg&(gd?én UM AR ARG %‘]ﬁ;%}“@ 10, housing the
magneti c d| Cl?: gj*? present invention therein, is explained with
reference to FIgs. 'Z‘f o 14. The disc cartridge 10 according to the

present inventiop igightdesecdBdinganiédigm bosyabhet o¥3.behigi Isefloﬁ%ly
abutting together substantially rectangul ar upper and | ower halves 1 12,

nol ded fromsacayedhtdi & retdtiomtpartasuchuals asdiss taksia et@mtannhmghan

anti-static material, as shown _in Fig. 12. In_this rraln cartridge body unit
13 is rotat apegdhaededione Aagﬂ@mmmdséc incindegpperhuhd th\AéF §EMEES 11,

and upst andPAGEisA] Saﬁar”dwé%e sididtiate bavaden 18 ALt iSboreRbRd Baif ng
A o ma poPPrbiOTR et FARL PniRin g SRERE I AL MASREDE Wotflon Br e
main cartrigge Rady a‘imtal]s%'ﬁa(r?ﬁge‘i asignal recording surface on the
disc-shaped mai'n portion. The hub includes an abutment
surface abutted against the disc table rotated in unison with
the floppy disc and a facing suction surface spaced apart from
a suction magnet mounted on a rim portion of the disc table
when the abutment surfaces is abutted against a hub setting

surface of the disc table.

Figure 7
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circular center opening 15, as shown in Fig. 14. The rimof the inner
"surface of the center opening 15 is fornmed with a

27 annular rib 16. The magnetic disc 1 is housed within the main cartridge
body unit 13 by having its portion corresponding to the flange 2e of the
hub 2 supported by the annular rib 16. When viewed fromthe side of the
center opening 15 in the ower surface of the main cartridge body unit 13,
the outer rimportion 2g of the hub 2 Iyddnted on the magnetic disc 1 is
protruded towards the | ower surface of the WFJlJHﬂ@Tidge body unit 13 nore
prom nently than the inner rimportion 2f. The—m d portion on the

i nner surface of the upper half 11 constitutijpg the upper surface of the
main cartridge body unit 13 is formed with afrannular rib 17 .engaged with
the inner rimof the hub 2 nmounted on the madphetic disc 1. The
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~magnetic disc 1 housed in the main cartridge body unit 13 has its annul ar
“rib 17 engaged with the hub 2 so that the magnetic disc is housed in the
main cartridge body unit 13 in a state in which it islimted inits '
novenent in the direction parallel to the major surface. On the outer
surface of the annular rib 17 is fornmed an annular rib 18 constituting a
nmounting portion for a protective sheet as |ater explained. - On the

i nner surfaces of the upper and | ower halves 11, 12 are formed four
arcuat e-shaped ribs 19, 20 inscribing the upper and | ower halves 11, 12.
These ribs 19, 20 are abutted together to define a disc housing section.
The magnetic disc 1 is housed in the néd/ldcartridge body unit 13 so as to
be positioned in the disc housing section constituted by the ribs

28 19, 20.

FIG.2
PRIOR ART



Since the distance fromthe center of the center opening 15 of the | ower
"half 12 to the ribs 19, 20 is slightly larger than the radius of the
magnetic 'disc 1, the hub 2 is fitted  with certain allowance in the center
opening 15, so that, if the magnetic disc 1 is noved slightly in a
direction parallel to its major surface, there is no risk of the rim of
the magnetic disc 1 contacting with the ribs 19, 20. The m d facing
portions of the upper half 11 and the |ower half 12 making up the main
cartridge body unit 13 in the left-and-right direction are fornmed with
rectangul ar apertures 21, 22 for a magnetic head. The apertures 21, 22
extend fromthe vicinity of the center portion to a |ateral side of the
main cartridge body unit 13. The nagrtlda disc 1 housed in the main
cartridge body unit 13 has its recording surface exposed to outside across
the inner and outer rins of the disc. - To the inner surface of the main
cartridge body unit 13 are bonded substantially ring-shaped protective
sheets 23, 24 formed by, for exanple,2pgngsyven fabrics. These protective
sheets 23, 24 serve for preventing therrecordi mgsyrface of the magnetic
disc 1 from being danmaged due £84cont gkt ki t |

PRIOR ART
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the inner surface of the main cartridge body unit 13 forned of synthetic
"resin. The portions of the protective sheets 23, 24 in register wth the
apertures 21, 22 are formed with 29
radi ally extending cut-outs 24a for not closing the apertures 21, 22.
Referring to Figs.13, 14, the main ca{&}'Pge body unit 13 includes a

m st aken recordi ng inhibiting hole 31, d%erating as a discrimnating
hol e specifying whether or not the information signals recorded on the
magnetic disc 1 housed therein can be Arased by overwiting or erasure,

and a di sc ' ?

202

FIG.5
PRIOR ART

202

FIG.6
PRIOR ART




di scrimnating hole 32 specifying the type of the magnetic disc housed in
"the main cartridge body unit 13. Meanwhile, if it is the magnetic disc 1 of
hi gh recordi ng capacity capable of recording information signals to a high
recording density that is housed in the nmain cartridge body unit 13, there
Is also formed a disc discrimnating hole 33 at a corner side having the
apertures 21, 22 for the magnetic head 1 for indicating that the disc
housed in the main cartridge body unit 13 is the high recording capacity
type magnetic di sc capabl e of recordin% i.nf ormati on signals to high
recordi ng density. These disc discriMnﬁh' 82 make it
possible to discrimnnate nagnetic discs of S 6 I ng densities.
The disc cartridge 10 of the present inve ereon a shutter
menber 14 for opening/closing the s S psi ng the
apertures 21, 22 for the magnetic bhega 14 is forned to
a cross-sectional shape of the | efs of al um num or




30 stainless steel or by nolding synthetic resin. The shutter nenber 14 is
‘fitted fromone lateral surface of the nain cartridge body unit 13 for
overlying the apertures 21, 22 and is nmounted thereon for novenent in

a direction of opening/closing the apertures 21, 22. The shutter portions
14a, 14b overlying the apertures 21, 22 of the shutter nmenber 14 are
provided with apertures 34 which are in register with the apertures 21, 22
when the shutter portions 1l4a, 14b are62Q¥ed to the position of opening the
apertures 21, 22. The magnetic dis of the present invention,
rotatably housed in the disc cartridge 10 aspdesgri bed above, is inserted
into the disc drive device 150 in the state tch the disc is
accomodated in the disc cartridge 10, and i § | oaded on the disc table 101
of the disc rotation unit 100 in this housedistate. Next, the state of

| oadi ng the magnetic disc on the disc table 301 of the disc rotation unit
100 is explained wwth reference to Figs.15 apd 16. In Figs.16 and 17,
only the magnetic disc 1 is shown, while theljmain cartridge body unit 13 is
omtted.

33 |_2e
2d —J
__of
22"
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L /2h
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FIG.8



The magnetic disc is inserted in the state housed in the disc cartridge 10
"into the disc drive device. The disc cartridge 10 inserted into the disc
drive device is held by the cartridge hol der 159. Wen the disc cartridge
10 is inserted, the cartridge holder 159 is |owered towards the disc
rotation 31 wunit 100 and is set in
position on the cartridge |loading unit constituted on the base 151. As the
disc cartridge 10 is | oaded on the cartridge |oading unit, the magnetic
disc 1 housed in the disc cartridge 10 is lowered in the direction
indicated by arrow Z in Fig.15 towards the disc rotation unit 100 so as to
be set on the disc table 101 constituting the disc rotation unit 100.

The distal end of the spindle 103, as#Mq driving shaft of the spindle
notor of the disc rotation unit 100, on which is

FIG.9



| oaded the magnetic disc 1, integrally carries a disc table 101. The upper
"surface of the disc table 101 has, on its surface, a disc supporting
surface 10l1a on which to set the hub 2 of the magnetic disc 1. A chuck pin
104 is mounted on the disc table 101 at a position offset fromthe spindle
103. The chuck pin 104 is nounted for novenent in a direction energing from
and receding into the disc supporting surface 10ia and in a direction
towards and away fromthe spindle 103. The chuck pin 104 is biased by

bi asi ng nmeans, not shown, in a direction away fromthe spindle 103. On
t he di sc supporting surface 10la of the disc table 101 is nmounted a nagnet
102, such as an annul ar rubber magnet, for surroundi ng the disc supporting
surface 10la. The magnet 102 is nounted/Qa the disc table 101 at a |evel

| ower than the disc supporting surface 101la. Referring to Fig. 16, the
magnetic disc 1 has the setting

BPA

SA1 Sa2

SA DA

FIG.10



32 surface 2a on the inner rimportion 2f of the hub 2 supported on the
“hub supporting surface 10la of the disc table 101 so that the suction
surface 2b of the outer rimportion 2g formed wth a step difference on
the outer rimof the inner rim portion 2f faces the facing surface 102a of
the magnet 102 wth a pre-set distance H therebetween. At this tine,
the spindle 103 is inserted into the spindle passage opening 2c of the hub
2, with the chuck hub 104 engaging in the hub engagenent opening 2d, as
shown in Fig. 17. The hub 202 nmounted on the conventional magnetic
di sc

9/14

|

FIG.11



200 is formed so that the setting surface 202e on the disc supporting
"surface 222a of the disc table 222 is flush with the outer rimsurface of
the di sc supporting surface 222a facing the nmagnet 224, as shown in Fig.
1, so that, when the hub is set on the disc table 222, the separation

H err] between the surface of the hub facing the magnet 224 and the
surface of the nmagnet 204 is approximately equal to the separation

bet ween the di sc supporting surface 222a and the surface of the magnet
224. On the other hand, in the magnetic disc 1 of the present

I nvention, the suction surface 2b of the outer rimportion 2g of the hub 2
I s protruded downwards a distance L fromthe hub supporting surface 10la
of the inner rimportion 2f, the suction surface of the hub approaches to
the facing surface

10/14

FIG.12




33 102a of the magnet 102 a distance L corresponding to this distance of
"downward protrusion, so that the force of suction by the nagnet 102 becones
| arger than with the conventional magnetic disc 200, thus increasing the
hol ding force of the magnetic disc 1 to the disc table 101. The
magnetic disc 1 |oaded on the disc tabjg,/1f1 is rotated at a higher speed
than the conventional magnetic disc 200. However, the force of suction of
the magnet 102 is sufficiently larger than that with the conventional
magnetic disc 200, so that high speed ygtati s not lead to relative
position shift between the nmagnetic disc and e disc table 101. Since the
force of suction to the disc table 101/can be A ncreased by using the hub 2

used in the magnetic disc 1 oft - tIereﬁrth conventi ona
magneti c di sc 200,

! 13
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the magnetic disc 200 can be centered nore reliably with respect to the

“di sc table 101. The magnetic disc 1 of the present invention can have
a large capacity of 200 MB. The magnetic disc 1 of the present invention

al so can have a recording capacity of 2 MB which is the sane as that of the
conventional magnetic disc 200. If the recording capacity is 200 MB, the
optical disc 1 of the present invention is rotated at approximately an rpm
of 3600 for recording and/or reproduci dg/idf ormati on signals for the
conventional magnetic disc 200. If the recordln .pacity'is 2 MB, the
optical disc is rotated at an rpm of 30% afi'glr "
34 case of recording and/or reproducing mmm'on23|gngy/‘10r t he
conventional magnetic di{c 200. helabk g—-bed di sc drive device

150, enabling the nmagnez{c’drsc
t he
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conventional magnetic disc 200 to be used selectively, is configured for
“executing tracking servo based on the above- nentioned servo information
pre-recorded on the nmagnetic disc 1. That is, if the nagnetic disc 1 of the
present invention is |oaded on the disc drive device 150, tracking servo is
execut ed based on the servo information recorded on the magnetic disc 1. If
It Is the conventional magnetic disc 200 that has been | oaded on the disc
drive device 150, the *disc is centered by the chuck pin 104 inserted in
the chuck pin insertion opening 202c in order to record and/or
reproduce information signals by an operation simlar to that perforned on
t he conventional disc drive device. That is, as the disc table 101 is
rotated in the direction indicated by arrow Rin Fig. 17, the chuck pin 104
conpresses agai nst the chuck pin insergV?q openi ng 202c 4. n the hub 202 by
the difference in the rotational speed of the disc tabl @101 and that of
the magnetic disc 200 to center the magnetic disc 200 Mﬁ\h regpect to the

spi ndl e 103. ThHe—eldti-dn—Hetdeeh—t-he B E%#m ‘5%5?09 of the
suction surface 2b [of & he, offf el M poriiofe 2Eq 6% .3}1 Elfromthe
setting surface 2a oy .‘.-!.,hlgusi scitalit e 10T ye@{)‘l‘éﬂTLUI 17
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35 mnth reference to Figs.18 and 19. In Fig.18, the abscissa denotes
“the separation H between the suction surface 2b of the outer rimportion
2g of the hub 2 and the facing surface 102a of the magnet 102 provi ded on
the disc table 101, while the ordinate denotes the force of suction P (gf)
by the magnet 102. In Fig.18, the experinental values and the theoretical
val ues of the above variables are shown by solid and broken |ines,
respectively. In Fig.19, the magnetic disc 1 of the present invention is
shown set on the
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di:sc t-able 101 with the suction surface by the magnet {; o mﬂd fOMm
the setting surface 2a by a distance equal to the a B‘EPLAE i rS E |L '

In the results shown in Fig.18, the separation Herr] bgt ween the fac ng
surface 102a of the magnet 102 to the hyb 2 and the guppd RiMé: 20Gif age| 2a
of the inner rimportion 2g of the hub 2 is set to O. as shown inp

Fig.19. t he | wn the relation between the foree of
suction P b";/n&ﬁeo iﬁYgﬁéﬁ the separation H bet en the facjing._surtace
102a of the magnet 102 and the suction surface 2 é}gﬁé %‘e 2 for t he
magni t udes DISGBEG@R&HN&I\@BWM\‘W &F CHECKJN #;RTE g t 102 of 30,
35, 40, 45, @@Rflﬂsﬁ(a ration
H bet ween tﬁW%@P&%é‘W%t@ TE magnet 1 gtI%%QFhTJ%EZHg% t he
suction surf A& WRYUND O FrE' IRRPENFROAE of the hub 2.1's 0.5

Field of the invention B
This invention relates to a rec-.t—).rd-in'g medium for

'rqcording information signals and a disc cartridge holding the

recording medium therein. '

Description of Related Art

Up to now, a recording medium for recording information
signals on the major surface of a flexible disc substrate as
the signal recording surface, on which are recorded
information signals, has been in use.

The magnetic disc . employing a flexible disc substrate,
with a diameter of 3.5 inch, has been in use. This magnetic
disc has a center hub for chucking the magnetic disc on a.
disc drive device. The magnetic disc, so far used extensively,
has a recording capacity of 2 megabyte (MB).

A magnetic disc 200, so far in widespread use, has a
flexible disc substrate 201 of synthetic resin, and has the
major surface of the disc substrate as the signal recording
surface, as shown in Figs.1l and 2. At the center of the disc
substrate 201 is formed a circular center aperture 201a and a
hub 202 is mount.ed for closing this center aperture 201la.

The hub 202 is formed of a magnetic material, such as

iron, and is mounted on the disc substrate 201 by having its

qyorg >\-|
2§ o0
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mm that is in case the supporting surface on the disc tabld _
36 and the suction surface of the hub are planar surfaces fljugh wigt G 2080
ot her . It is seen fromthe results of Fig.18 that the fjorjce of suction

P by the nmagnet 102 is increased by decreasing the separatign petTwWeenm The

faci ng surface 102a of the magnet 102 &nd the suction surfade 2b of the hub

2 because the separation His inversely proportionate to the force of
suction P otubhdamapretry@ingkpeItiyn, 20k d1kteds 18 ¢bfscamter apertyge

h i cal | cyl dr Dx for th [ P. of
he hub 5 bAGHE SRy ReYioE 46 lene pattioRotl (En thBp iR (S
facing surfage 1023 8% 4 AfngRY0Sk $R25 BALL BHHAREs O B6°cD Pim! BE NUD

2 being 0.5
the center aperture 20la. In the center of the hub 202 is

formed a rectangular spindle passage opening 72020 passed
through by a spindle 221 provided on the.disc drive device
" side. At an ‘offset ‘p'ortior;.from the center portion is formed

a rectangular ch1'1ck pin engagement .openin.g 202c engaged by
a chuck pin 223 provided on the disc drive devidce. |

The distal end face of the protruding portion 202a of the
hub 202, formed with the spindle passage opening 202b and
the chuck pin engagement opening 202¢, operates as a setting
surface 202¢ on a disc supporting surface 222a of a disc table
222.provided on the driving device. The outer rim portion of
the sefting surface 202e operates as a suction portion by a
magnet 224 provided on the outer rim of the disc supporting
surface 222a.

The magnetic disc 200, constructed as described above,
is rotated in unison with the disc table by having its hub 202
chucked and centered with respect to a disc table of a disc
rotation unit 220 provided on the disc drive device side. The
information signals are recorded and/or reproduced by
actuating the magnetic disc 200 by the magnetic head.
| The disc rotation unit 220,_ provided on the disc drive

device side, loaded with the magnetic disc 200, has the disc
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nmm are referred to in the foll ow ng explanation. The reasoh Sem T
t heoretical values Dx are used is that, in the hub of the canyentko al
hd G a&UG 2000

magneti c disc, the suction surface of the hub by the nagnet
supporting surface of the hub on the disc table are flush w

a

t

that is, the amount of protrusion L of 3he suction surface Pb of the outer

rimportion 2g of the hub 2 of the magnetic_dis¢c 1 of th

h _each other

—es-e-n-t——ﬁ——ﬁve
from the setqbkgZs?&fnaeénztadoﬁsrneedpgcthab%stfélené of WQ 1§ i leo P @d of
t by th 102 b { t
Gisc 1 achE b Te bty BY pleSoRn itk Bot R, AL ThoRa of Lher FOPGH

t he

magni tu

the inpact PEOAPEId iBP1alopEFates as the disc supporting surface 222a-on

which to set the hub 202 of the magnetic disc.2_00._A chuck
pin 223 is mounted at a position on the disc table 222 offset

“from the spiﬁdlc 221. The chuck pin 223 is mounted for

movement ip a d‘irection emerging from a_nd sinking into the
disc supporting surface 222a and in a direction towards and
away from the spindle 221. The chuck pin 223 is biased in
a direction away from the spindle 221 by biasing means, not
shown.

On the disc table 222

is mounted a magnet 224, formed as, for example, a annular
rubber magnet, for surrounding the disc supporting surface
222a. The magnet 224 is mounted on the disc table 222 so as
to be at a lower level than the disc supporting surface 222a
of the magnetic disc 200 on which to set the hub 202. There
is maintained a pre-set separation H, between the magnet and
the setting surface 202e of the hub 202 on the disc
supporting surface 222a, as shown in Fig.4.

The magnetic disc 200 is chucked on the disc table 222
by introducing the the spindle 221 through the spindle
péssage opening 202b, engaging the chuck pin 223 in the

chuck pin engagement opening 202c, and by setting the setting

1O
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ti.me of nounting on the disc table 101. It is seen from tihig AR
with the calculated results Dx in which the force of suctio o?zilﬁlgér%%‘]z
by the nagnet 102 is equal to 40 df forgthe separation H bet i -
surface 102a of the magnet 102 and the Suction surface 2b of]f the hub 2

equal to 0.i% t&¥c kt UEH & lgr n fq T, | i tTh
the magnetic di S(I:Ia?&oéf@?%g ‘gfrigeﬁ%é ?ﬂ%gghﬁ??gg ggpgb%glﬁﬁgéi ir??:;Hhr(ra(ﬁa ve
separ at-i on thieid§used hea tchannlo 836dive dhievefdeeictheodishnantautt of digkd NMm
between the facing surface 102a of the nagnet 102 and the suction surface
2b of the Wivz idewiste Mhvirgt ke dgdurdatsd trastsfiesi oate. oft tilse asuwth en
"surface 2b0(c)}:1;1i the outer rimportion 2g_ of the hub 2 fromthe setting
surface 2a 9t a%e ofi dB¢t paes end1 ipyeddi opp t9. Providey. 25 dise Qapyidge |t
may be see fromttgg_liex erinental ,result (brokgn | ines) of Fig.18 that the
force of sOXYHH8EStHS hs @%@fﬁﬁé’f@@rﬁefﬂfi BUBbt | ess than 55 gf can

be realized whep_t e L O b t f.agl: surface 102a of the
magnet 102 and Fﬁegglueztlﬁ)gﬁgét’rptalgke ﬁ%gggﬁtthgﬁﬁﬁgﬁi??ls Isle_[ecgvf °9.%5 mtm
From the resul ts oflistrehiped eccdrding tmediufh ebniprésingh. 2 by t he magnet 102
shown in Fig.18, the anmpunt oltl}éerotrusion L of the suction surface 2b of
the outer ri m pot$5A SHYSHRLE @V @ TR SHace asimEccarding supfacen t he

di'sc tabl e 404 4 appRIAEAILY BRouldt GerdSP obBTRATghdTOr © Preferably
' ' a hub secured to said disc substrate and disposed in said center

opening of said disc substrate, said hub including an inner rim portion
having a center spindle opening for receiving a spindle of a driving
device, an outer rim portion protruding from said inner rim portion by
a step located towards a spindle insertion side of said hub, a major
surface portion formed by said inner rim portion and said outer rim
portion, and a chuck member insertion opening for receiving a chuck
member of said driving device and positioned such thatsaid chuck
member insertion opening extends across said inner rim
portion and said outer rim portion.

- The tracking servo information is recorded on the
recording surface of the disc substrate. The hub is formed of
a magnetic material.

In another aspect, the present invention provides a
disc cartridge comprising:

a main cartridge body unit including a pair of half portions, one
of said half portions having a spindle opening for receiving a spindle
of a driving device; and

a disc-shaped recording medium rotatably housed within said
main cartridge body unit,

said disc-shaped recording medium comprising:

a disc substrate having a major surface as a recording surface

and an approximately circular center opening, and
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38 mmin consideration of machining tol erances of the hub 2. {In this case,
the distance Herr] fromthe facing surface 102a of the nmagngt |1Q%2taugd P65
hub 2 to the supporting surface 10la of the disc table 101 i4 greferably
set to 0.5[err]0.1 nmin view of machijg ng tol erances. The fdrceof—SUCTTON

of the hub 202 by the magnet 102 on | oadi ng the above-nentioned .

conventional ma ' | 1.5 44 r f 1n,vi.ew of the pachining -
t ol er ances. Theg;hebgﬁugés&g?éqgrée grg{)sl%ygl%%ﬁ%%eiﬁ da\f:?:%‘iﬁﬂjt I Pagbt@niehi ng
the anount afpemingrofsonl Hinf substratecsion thut fsac@ R FhedHSubWhrd frbip

portion 2g Ofiéheﬁgijb 2 provided on the magnetic disc 1 of the present
i nvention f g SPHdlecoRGHYEs saichdaboincdndingeaniinoer aitepdtion having a he

gg‘)g?t't ﬁfe E{j:%hgél?'rs%@mn&lteﬁ;o%e'eﬂﬁgﬁgéf %c%Wigl%C%égéj é);‘;in%% QY &L idrplvi%%rt ' on

device, an outer rim portion protruding from said inner rim ';')ortion by

a step located towards said spindle opening, a}_majc').r. surface portion

formed by said inner rim portion and said outer Ti£n po.rtion, and a

" chuck member insertion opening for receiving a chuck member of said
driving device and positioned such that said chuck member insertion
opening extends across said inner rim portion and said outer rim

portion.
With the disc-shaped recording medium according to the

present invention  and the disc cartridge holding the
recording medium therein, the hub mounted centrally of a disc
substrate of the disc-shaped recording medium has an inner
rim portion having a center spindle opening in which is fitted
a spindle of a driving device, the hub also including an outer
rim portion formed for being protruded from the inner rim
portion via a step towards the side of imsertion of the
spindle. Therefore, when the disc-shaped recording medium
or the disc cartridge is loaded on the disc rotation unit of the
disc drive device, the outer rim portion of the hub can be
approached to the magnet provided on the disc rotation unit,
so that the disc-shaped r;:cording medium or the disc cartridge
can be loaded with a larger suction force on the disc rotation
unit to enable the disc-shaped recording medium or the disc
cartridge to be unifiéd reliably with the disc rotation unit.

Moreover, since the disc-shaped recording medium or the



surface 2a on the disc table 101 is set in this manner, the - ,
suction of the hub 202 by the magnet 102 on | oading the conv :mMENT SHEET
ce of suction

magneti c disc 200 equal to 40 gf can be assured, while the f
of the hub 202 by the magnet 102 on | oadi ng the nagnetic dis¢ [ @ 2the 3500
Pr o can

present invention on the disc table 101 ¥yual to 55 gf or hi
simlarly be assured. WHAT IS CLAIMED | S: 1. FSC-shaped
recordi ng medi um conpri si ng: a disc substrate having alnmjor surface

-

O
=3

as a recor diwgsDI$ TIGABMEDEIS: appr oxi mately circul ar center opening; and

1. A disc-shaped recording medium comprising:

a disc substrate having .a major surface as a record_iné surface
and an approximately circular center opening; and N L

a hub secured to said disc substrate and dis'poéed in said center
opening of said disc substrate, said hub including an inner. rim portion
having a center spindle opening for receiving a spindle of a driving
device, an outer rim portion protruding from said inner rim portion by
a step located towards a spindle insertion side of said hub, a major
surface portion formed by said inner rim portion and said outer rim
portion, and a chuck member insertion opening for receiving a chuck
member of said driving device and positioned such that said .chuck
member. insertion opening extends across said inner: rim

portien and said outer rim portion.

2. The disc-shaped recording medium according to claim 1 wherein
the tracking servo information is recorded on said recording surface of

said disc substrate.

3. The disc-shaped recording medium according to claim 1 wherein

said hub is formed of a magnetic material.

4. The disc-shaped recording medium according to claim 1 wherein

said step of said hub is approximately 0.25 mm.

5. The disc-shaped recording medium according to claim 1 wherein

said recording surface is the magnetic signal recording surface.

M) DG



a hub secured to said disc substrate and di sposed in said g
said disc substrate, said hub including an inner rimportid
center spindle opening for receiving a spindle of a driving
outer rimportion protruding fromsaid inner rimportion by

LACENENT, SHEET
n thavi ng a

devg QeAtangiss
8 step |l ocated

towards a spindle insertion side of sai d4hub, a mej or surfgce portion

formed by said inner rimportion and said outer rimportion,_and a chuck.
menber insertion opening for receiving a chuck nmenber of said driving
device and phsitiAnHdc vaetridg@tcoprisinghuck nenber insertion opening
extends across said inner rimportion and said outer rimportion. 2.

The di sc-shaped rkBWiBisHgtrdae Wﬁc’é@‘ﬁdi‘lﬁbﬂ‘ilag& art af haly Bortienms aneicki ng

servo infor di rfac
substrate. s HL BSRIGEN R L sbBRAEUIhiRY CACR AR 4 Gilftte
wher ei n sai obfrwldrhangcxtemdeoﬁnd nmagnetic mat eri al . 4. The di sc- shaped

recordi ng medi um acgording to claim 1 wherein said step of said hub is

approxi mately 0.2
main cartridge body unit,

said disc-shaped recording medium comprising:
a disc substrate having a major surface as a reco

and an approximately circular center opening, and

digc-shaped recording medium rotatably housed .within said

rding surface

a hub secured to said disc substrate and disposed in said center

opening of said disc substrate such that said hub faces outward from

said spindle opening, said hub including an inner rim portion having a

center spindle opening for receiving said spindle of

said driving

device, an outer rim portion protruding from said inner rim portion by

a step located towards said spindle opening, a major surface portion

formed by said inner rim portion and said outer rim portion, and a

chuck member insertion opening for receiving a chuck member of said

driving device and positioned such that said chuck member insertion

opening extends across said inner rim portion and sa

portion.

7. The disc cartridge according to claim 6 wherein
servo information is recorded on said recording surface

substrate.

8. The disc cartridge according to claim 6 wherein

formed of a magnetic material.

id outer rim

the tracking

of said disc

said hub is

9. The disc cartridge according to claim 6 wherein said step of said

hub is approximately 0.25 mm.

L



5., The disc-shaped recording medi um according to clai }{EPMMMEN’F%%E{‘*
recording surface is the nagnetic signal recording surf ; i

e ] ]
40 6. A disc cartridge conprising: a main cartrj dge_ body unit
including a pair of half portions, one of said half port] %nsgtza\')ﬁﬁgzuﬁﬂ J
spindl e opening for receiving a spindle of a driving dev) de;—_and -
di sc-shaped recordi ng nmedi umrotatably housed wthin said nmain-cartridge:

body unit, _ sai d di sc-shaped recordi ng medi um conpr rstng? - a-gi-8C
substrate han.ng BhéTaiio¢ catridge atTofdingCes K18 SeIWwAERiANGhid recording |
approximately circul ar center opening, and . a hub secured to said disc

substrat e arfdrfacspisste magastig venabrecording surface.

R R 00 0



openi ng of said disc substrate such that said hub faces ou
spi ndl e openi ng, said hub including an inner rimportion hav
spi ndl e opening for receiving said spindle of said driving|d

center
avightg Nkﬁ‘hwﬂ?t et

rimportion protruding fromsaid inner riggnportion by a step

| ocated

towards said spindle opening, a najor surface portion forngd

by said inner

rimportion and said outer rimportion, and a chuck nenber *i-Aset+on- —
such that _sai SC§h¥$€%ﬁ9§2ﬁﬂm§i@ﬁmﬁ%mrﬁ9@¥m§@ﬁ§@§@?'ntn'e?”?f’m
portion and gXTENDIRG ACRONY INRER AND OUTEF RIMPORNTONS OFF @erﬂmg to

claim 6 wherein the tracking servo information is recorded on said
recordi ng surface of said disc substrate. 8. The disc cartridge

accordi ng tABABRRACA wherein said hub is fornmed of a nagneti

c material .

9. The disc cartridge according to claimé6 V\/nerellen Osfalgestep of said hub

i's approxi mat el YA 0s D@y recor

dlng medium capab mg strongly

secured to a rotation part such as a disc- table evcn on high-

-speed rotation. A floppy d1sc includes a hub at

its center

portion and a disc substrate having in its disc-shaped main

portion a circular opening operating as a mounting portion for

the hub and also having a signal recording surface on the

disc-shaped main portion. The hub includes an

abutment

surface abutted against the disc table rotated in unison with

the floppy disc and a facing suction surface spaced
a suction magnet mounted on a rim portion of the
when the abutment surface is abutted against a'h

surface of the disc table.

Figure 7

apart from
disc table

ub setting



41 10. The disc cartridge according to claim 6 wherein ga\ LA@IEN%@HEET
surface is the magnetic signal recording surface.

G2 AIG 2000

1714 . ] i |
| — 201
::f:
201a T
202 —_

FIG.1
PRIOR ART



REPLACEMENT SHEET]
]

(32AHQj??i_j

3/14

PRIOR ART

201 2% 202¢ 221 /202 2022 200

AP

i — 224,220

222a

FIG.4
PRIOR ART



