1 DI.SC ‘DRI VE 'F?Nl T BACKGROUND OF THE I NVENTION Field of the Invention 5
The present irvention rel at,gas_@téq a&‘gé drive unit which is used to drive a
recordi nyg ~maqu um such as a "-’31 iorage medi um Description of the
Rel ated Art A magnet o-optical disc drife, which is capable of recording 10
data by way of a magnetic field nodul ation Hirect-overwite nethod, has

been disclosed in copending United States Patent application serial Nos.
08/ 090, 918 and 08/228 682, both assigned to the assignee of the present

application, }63@ mog NIy ch are hereby incorporated by reference.
Such a nmagnet o- 1 optica Isc drive is hereinbel ow detail ed by reference
to Figs. 38 to 45. Referrlng to Figs. 38 through 45 a slide plate 211 is

arranged on a c t FtTHE NV EN e is slidable in directions
i ndi cated by the arrows A and A", !E gg ihe lide 20 plate is
swi tched between an unl oadi ng p05|t Eré:ﬁgi’g@posmlon -One end of a
coi l Spl’l ng 213 i s hdlgedreserthinwdritibn pekates to a disc drive unit which is

used to drive a recording medium such as a disc-like storage

medium.
Description of the Related Art
A magneto-optical disc drive, which is capable of recording
10 data by way of a magnetic field modulation direct-overwrite
method, has been disclosed in copending United States Patent
application serial Nos. 08/090,918 and 08/228,682, both
assigned to the assignee of the preseni- application, the teachings
of which are hereby incorporated by reference. Such a magneto-
15 optical disc drive is herembelow detailed by reference to Figs. 38
to 45, |
Referring to Figs. 38 through 45, a slide plate 211 is
arranged on a chassis 210 so that the slide plate is slidable in
directions indicated by the arrows A and A’, and so that the slide
20 plate is switched between an unloading position and a loading -
position. One end of a coil spring 213 is hanged to the slide plate
211, so that the slide plate 211 is urged toward its loading
position (in the direction indicated by the arrow A) by way of
contraction of the coil spring. A cassette holder 214 is fixedly
25 mounted on the chassis 210 at a reference level by way of a
plurality of support portions 210a. The cassette holder 214 is
comprised of an upper wall section 214a, a lower wall section
214b and 'left and right side wall sections 214c in a manner so as
to define an internal space which space is .surrounded by these
30 wall sections. The cassette holder 214 is constructed such that
the disc cassette 250 is insertable into and ejectable out of the
internal space defined/’fin the holder. A shutter operating
mechanism 330 is pr’bvided on the upper wall section 2i4a of the
cassette holder 214, whereas an auto-inject mechanism 320 and
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211, so that the slide plate 211 is urged toward its |oading position (in
the direction indicated by the arrow A) by way of contraction of the coi
spring. A .cassette holder 214 is fixedly 25 nounted on the chassis 210 at
a reference kevel by way of a plurality ofz support portions 210a. The
cassette holder 214 is conprised of an upper wall section 214a, a | ower

wal | section 214b and left and right side wall sections 214c in a nmanner So
as to define an internal space which space is surrounded by these 30 wall

sections. The cassette holder 214 is.con ucted such that the disc
cassette 250 is & ﬁi‘é‘?t%lﬁ% Pﬁko%agfs&tgi)éea@utpr%’f“dteﬁeopnf@ ﬁ&lwegpé"@él
defined in the Retden. 2MdbBhuf tihie epsyettd mpld®chani sm 330 is provided on the
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'nject plate 22%013'& 214 so that the first inject plate is moveable in the
" directions indicated by the arrows A and A'. The second inject
plate 216 is rotatable about a pivotal shaft 217 of the first inject
plate 215, so that the second inject plate 216 can rotate in the
10 directions indicated by the arrows B and B'. A support pin 219 of
the cassette holder 214 is inserted into a cam groove 218 of the
second inject plate 216. The second inject plate 216 is formed
with a cassette inject pin 220. The third inject plate 221 is
arranged to be rotatable about a support shaft 222 of the cassette
15 holder 214 so that the third inject plate 221 is rotatable in the
directions indicated by the arrows C and C'. One end of the third
inject plate 221 is engaged with the first inject plate 215. The
third inject plate 221.is formed with a hold pin 223 at its another
end. One end of a coil spring 224 is hanged to the third inject
20 plate 221. By way of the coil spring 224, the third inject plate
221 is urged in the rotational direction indicated by the arrow C.
In case that the slide plate 211 is positioned in the unloading
position, an inject hold piece 225 of the slide plate 211 is engaged
with the hold pin 223 of the third inject plate 221, so as to
25 restrict the rotational motion of the third inject plate 221.
The slide-plate lock mechanism 310 has a nailed lock-plate
226. The nailed lock-plate 226 is rotatable about a support shaft
227, which shaft is fixedly connected onto the lower wall section
214b of the cassette holder 214, in the directions indicated by
30 the arrows D and D' in Figs. 38-and 39. Hanged to the nailed lock-
plate 226 is one end of a coiled torsion spring 228. The nailed
lock-plate 226 is forced in. the direction indicated by the arrow D
by means of the bias of the torsion spring. The slide plate 211 is
locked in its unloading position by way of engagement between



S i.nject plate 215 is guided by a support pin 219 of the cassette hol der
214 so that the first inject plate is noveable in the directions indicated
by the grrows A-and A'. The second inject plate 216 is rotatable about a
pi votal ‘shaf£ 217 of the first inject plate3215, so that the second inject
pl ate 216 can rotate in the 10- directions indicated by the arrows B and
B'. A support pin 219 of the cassette holder 214 is inserted into a cam
groove 218 of the second inject plate 216. The second inject plate 216 is

hrranged to be nBeanaNed EkulBl 226pand Eniatid Bin HY ailhcBed B tbeTgiide
hol der 214 so tt‘lﬂhtdh@nhl rd inject plate 221 |s rotatable in the .
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pf)Slttlgﬁd in the unl@ﬁdthfegﬁﬂw hbnd, aaﬂxsmjretattmfgoIndemamstz&Oohashae slide
L e
. upward and downward with respect to the chassis 210. The
10 lifting plate 231 is operated between a downwardly-moved '
position shown in Fig. 41 and an upwardly-moved position shown
in Fig. 42, while guiding the lifting plate 231 by a pair of sloped
grooves 211a of the slide plate 211. Fixedly connected onto the
spindle lifting plate 231 are a spindle motor 232 and a turn table
15 233. '

A cassette positioning mechanism 350 has a pair of right
and left positioning pins 234 which are formed on the spindle
lifting plate 231 and upwardly extend from the plate 231. By
way -of the positioning pin pair 234, the positioning (in the

20 horizontal direction) of the disc cassette 250 to the casing 201 of
the disc cassette is made. The lower wall section 214b of the
cassette holder 214 also serves as a positioning member
necessary for the positioning (in the vertical direction) of the disc
cassette 250 to the casing.

25 A cassette auto-eject mechanism 360 includes a loading
motor M2, and a reduction-gear box (not shown) which acts to

reduce the output speed of the loading motor M2 and to transmit
increased output torque to an output pin 234m of the motor, and
a bent piece 235m which is arranged in an engaging position of
30 the output pin 234m so as to provide a sliding movement of the
slide plate 211. When the loading motor M2 is rotated in a -
direction indicated by an arrow R1 in Fig. 45, the slide plate 211
is moved in the direction indicated by the arrow A' by way of the
rotational force of the motor, with the result that the slide plate
35 is shifted from the loading position to the unloading position.



The slide-plate | ock mechani sm 310 has a nail ed | ock-plate 226. The nailed
| ock-plate 226 is rotatable about a support shaft 227, which shaft is
fixedly ¥onnected onto the | ower wall section 214b of the cassette hol der
214, in the di rections indicat ed by 30 thegarrows Dand D in Figs. 38 and
39. Hanged to the nailed | ock- plate 226 is one end of a coiled torsion
spring 228. The nailed |l ock-plate 226 is forced in the direction indicated
by the arrow D by neans of the bias of the torsion spring. The slide plate
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engagenient between the lock pin 229 of the slide plate 211 and
the nailed lock-plate 226. The rotational motion of the third
inject plate 221 is restricted by way of engagement between the
inject hold piece 225 of the slide plate 211 and the hold pin 223
10 of the third inject plate 221, and thus the- cassette inject pin 220
is held at the stand-l:;y position. Under this condition, when the
disc cassette 250 is inserted into the cassette holder 214, the
inserted front end surface 20lc of the disc cassette 250 pushes
the shutter opening pin 237, and thus the shutter opening pin
15 237 is moved along the cam hole 236 against the bias of the
coiled torsion spring 238, and whereby -the shutter 205 is
opened. When the disc cassette 250 is further inserted into the
cassette holder 214, the inserted front end surface 201c of the
disc cassette 250 pushes the release lever 226a, and
20 consequently the nailed lock-plate 226 rotates in the direction
indicated by the arrow D' against the bias of the coiled torsion
spring 228. When the nailed lock-plate 226 is unlocked from the
lock pin 229, the slide plate 211 moves in the direction (toward
the loading position) indicated by the arrow A' against the bias of
25 the coil spring 213. The movement of the slide plate 211 causes
the third inject plate 221 to rotate in the direction indicated by
the arrow C by way of contraction of the coil spring 224. The
rotational movement of the third inject plate 221 causes the first
inject plate 215 to move in the direction indicated by the arrow
30 A’ and causes the second inject plate 216 to rotate in the
direction indicated by the arrow B. As a result, the cassette inject
pin 220 is inserted into the cassette inject groove 208 of the disc
‘cassette 250. When the first inject plate 215 further moves in
the direction indicated by the arrow A, the cassette inject pin 220
35 pushes the casing 201, and as a result the disc cassette 250 is



upward and downward with respect to the chassis 210. The 10 lifting plate
231 is operated between a downwardly-noved. position shown in Fig. 41 and an
upwar dl y¥ noved position shown in Fig. 42, while gU|d|ng the lifting plate
231 by a pai of sloped grooves 21la of the Slide plate 211. Fixedly
connected onto the spindle lifting plate 231 are a spindle notor 232 and a
turn table 15 233. A cassette positioning nmechanism 350 has a pair of _
right and left positioning pins 234 which are formed on the spindle lifting

plate 231 andu e f ot | tioning
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pi ece 235m whi ckassettar hahdpad |ASaa1 @m&gungcgoshq isprndie lifting plate 231 is
displaced from the downwardly-moved position shown in Fig. 41
to the upwardly-moved 'position shown in Fig.- 42. Then, the turn
10 table 233 is attracted to the hub 203 of the disc cassette 250, so
that the magneto-optical disc 202 is conditioned in a particular
state in which the disc 202 can be rotated by the spindle motor
232 and so that the positioning pin pair 234 is inserted into the
associated positioning groove 206 of the disc cassette 250. That
15 is, as seen in Fig. 42, the positioning (in the vertical direction) of
~ the disc cassette 250 can be achieved by press-contact of the
casing 201 onto the lower wall surface 214b of the cassette
holder 214 by the aid of the cassette pushing portions 230a,
whereas the positioning (in the horizontal direction) of the disc
20 cassette 250 can be achieved by way of insertion of a pair of |
positioning pins 234 -.into the associated positioning grooves 206.
With the above-noted arrangement of the prior art disc drive
unit, since the cassette pushing portions 230a are arranged in
such a manner as to prbject into the internal space of the cassette
25 holder 214, the disc cassette 250 moves in the cassette holder
. 214, while being in sliding-contact with the cassette pushing -
portions 230a. As appreciated, the sliding-contact could function
as a resistance during eject motion or inject motion of the disc
cassette 250, and thus the disc cassette cannot smoothly inject
30 into or eject from the cassette holder. To overcome the resistance
due to the sliding-contact, the conventional disc drive requires a
comparatively large-sized coil spring 224 employed in the auto-
inject mechanism 320 to provide a large contraction of the spring
224. Necessarily, a required torque of the loading motor My must
35 be set at a comparatively high level, so as to overcome the large



30 .the output pin 234mso as to provide a sliding novenent of the slide
plate 211. Wen the | oading notor M2 is rotated in a direction indicated by
an arrow RL isn Fig. 45, the slide plate 211 is noved in the direction

i ndi cat ed by*the arrow A' by way of the rotaional force of the notor, with
the result that the slide plate 35 is shifted fromthe | oading position to
t he unl oadi ng position. 4 A shutter opening and cl osi ng nechani sm 330
has a shutter openi ng pin 237 being noveabl e al ong a cam groove 236 and a
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notion of the téigg ate 221 is re y way of engagenent
bet ween t he inj hol d plece 225 of the slide plate 211 and the hold pin
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's held at the S{and:Rerofh' £70 ndde" nedd A28 258, "R {18 in Figs.

43 to 45, the head carriage 236m is provided to be moveable in a
radial direction of the magneto-optical disc 202. The head
carriage 236m is equipped with an optical head (optical pick-up)

10 including an objective lens 78 and a magnetic head 80, both
opposing to each other. The magnetic head 80 is mounted on the
head carriage 236m through a leaf-spring like head arm 81. As
shown in Fig. 45, a magnetic-head lifting mechanism 380 includes
the ldading motor M2, the reduction-gear box (not shown) which

15 acts to reduce the output speed of the loading motor M2 and to
transmit the increased output torque to the output pin 234m, a
linear-motion to rotational-motion converter 382 provided for
applying a rotational force to a lifter 240 by way of angular
displacement of the output pin 234m, and the lifter 240 pivotally

20 supported on the head carriage 236m. The linear-motion to
rotational-motion converter 382 has a slider 241 which slides in
the directions indicated by the arrows B and B' by way of the
angular displacement of the output pin 234m, a first lifter control
member 242 and a second lifter control member 243 both control

25 members rotating accbrding‘ to the angular displacement of the
slider 241. Rotational movement of the first lifter control -
member 242 in the direction indicated by the arrow C causes a
lever portion 240a of the lifter 240 to be pushed downward, and
thus the lifter 240 is shifted to its upper position. Rotational

30 movement of the second lifter control member 243 in the
direction indicated by the arrow D causes the lever portion 240a
of the lifter 240 to be pushed upward, and thus the lifter 240 is
shifted to its lower position. The lifter 240 is rotated between
the upper and lower positions. With the lifter located in the

35 upper position, as indicated by the solid line of Fig. 45, the



di se cassette 250 is inserted into the cassette holder 214, the inserted
front end surface 201c of the disc cassette 250 pushes the shutter opening
pin 237 andst hus the shutter opening pin 15 237 is noved al ong the cam
hol e 236 agafnst the bias of the coiled torgion spring 238, and whereby the
shutter 205 is opened. Wen the disc cassette 250 is further inserted into
the cassette holder 214, the inserted front end surface 201c of the disc
cassette 250 pushes the release | ever 226a, and 20 consequently the nailed
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magnetic-head lifting mechanism 380. The cassette eject
10 operation is achieved by rotating the output pin 234m in the
direction indicated by the arrow R1, while the magnetic head
lifting operation is achieved by rotating the output pin 234m in
the direction indicated by the arrow R2. Conventionally, it is
desirable that the cassette eject operation should be as fast as
15 possible. For instance, in case that diskettes are mounted on a
jukebox, an exchanging speed at which one diskette is exchanged
for another, is very important. The exchanging speed is highly
dependent on an eject speed of the cassette. In contrast, it is
desirable that the head descending operation should be as slow
20 as possible, in order to prevent undesirable scratch on the
surface of the disc, resulting from contact between the magnetic
head 80 and the disc surface, and the problem of focusing-error.
For the reasons as set out above, in consideration of
harmonization of both the cassette eject operation and the head
25 descending operation, the rotational speed (a medium speed) of
the loading motor M2 would be determined. However, the
determined speed satisfied neither the cassette eject speed nor
the head descending speed.
SUMMARY OF THE INVENTION

30 It is, therefore an object of the present invention to provide
an improved disc drive unit which avoids the foregoing
disadvantages.

It is another object of the invention to provide a disc drive
unit which can ensure a smooth inject motion and a smooth eject
35 motion of the disc cassette to and from the cassette holder.



cassette 250. Wien the first inject plate 215 further noves in the
direction indicated by the arrow A the cassette inject pin 220 35 -pushes
the casifig 201, and as a result the disc cassette 250 is 5 automatical ly
injected intcd the cassette holder 214. The &lisc cassette can be inserted
until the inserted front end surface 201lc of the disc cassette 250 abuts
the cassette stopper 239. In this manner, the disc cassette 250 is held in
its | oaded position. On 5 the other hand, the slide plate 211 continues to
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accommodated in a disc cassette, the apparatus comprises a
chassis, a cassette holder having an upper wall section and a
lower wall section spaced apart from the upper wall section by a

10 distance slightly greater than a thickness of the disc recording
medium, and being moveable up and down between an upper
position and a lower position with respect to the chassis, and the
disc cassette being injectable into and ejectable from an internal
space defined between the upper and lower wall sections, a disc

15 rotating mechanism provided to be moveable up and down
between an upper position and a lower position with respect to
the chassis, and being chucked with the disc recording medium,
for rotatively driving the disc recording medium, height-level
positioning members provided at the chassis, so that at least an

- 20 upper end of each of the height-level positioning members is
located at a higher level than the lower wall section of the
cassette holder, when the cassette holder is held at its lower
position, and moving means for moving the cassette holder from
its upper position to its lower position and for shifting the disc

25 rotating mechanism from its lower position to its upper position,
during loading of the disc cassette. With the above-noted
arrangement, a sliding-contact between the cassette holder and
the disc cassette is effectively avoided during the cassette eject
or during the cassette inject.

30 "~ The height-level positioning members are provided on four
places of the chassis, to support a bottom of the disc cassette in a
vicinity of four corners of the disc cassette having a substantially
square shape. The cassette holder has projected portions
downwardly projecting from its upper wall section so that the

35 projected portions face the respective height-level positioning



15 +«s, as seen in Fig. 42, the positioning (in the 'vertical direction) of
the disc cassette 250 can be achi eved by press-contact of the casing 201
onto th@ Iomgr wal I surface 214b of the cassette hol der 214 by the aid of
the cassettd pushing portions 230a, whereas’the positioning (in the

hori zontal direction) of the disc 20 cassette 250 can be achieved by way
of insertion of a pair of positioning pins 234 into the associated
positioning grooves 206. Wth the above-noted arrangenent of the prior art
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10 to the portion of the flexible base plate to abut with a lower
surface of the disc cassette when the disc rotating mechanism is
held in its upper posi'tion. The apparatus may further comprise a
magnetic head applying a magnetic field to the disc recording
medium consisting of a magneto-optical disc, a magnetic-head
15 moving mechanism moving the magnetic head from its loading
position to its unloading position, an eject mechanism ejecting the
disc cassette, a motor, transmission means for transmitting a
rotational force of the motor to the rhagnetic-head moving
mechanism by rotation of the motor in its one rotational direction
20 and for transmitting the rotational force of the motor to the eject
mechanism by rotation of the motor in its other rotational
direction, and control means for controlling the motor so that a
rotational speed of the motor in the other rotational direction is
faster than a rotational speed of the motor in the one rotational
25 direction. :

According to another aspect of the invention, a disc driving
apparatus for driving a magneto-optical disc recording medium
accommodated in a disc cassette, the apparatus comprises a
magnetic head for applying a magnetic field to a magneto-optical

30 disc, a magnetic-head moving mechanism for moving the
magnetic head between a loading position and an unloading
position, an eject mechanism for ejecting the disc cassette, a
motor, transmission means for transmitting a rotational force of
the motor to the magnefic-head moving mechanism by rotation

35 of the motor in its one rotational direction, and for transmitting



6 contraction of the spring 224. Furthernore, the durability of the disc
cassette may be degraded, owing to the sliding notion of the pushing
portionsy’230a on the upper surface of the disc cassette 250. 5

Ref erence nurmeral 370 denotes a head nechanmigm The head nechani sm 370 has
a head carriage 236m As seen in Figs. 43 to 45, the head carriage 236mis
provided to be noveable in a radial direction of the magneto-optical disc
202. The head carriage 236mis equi pped with an optical head (optical
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reduction-gear box_ (not shown) which. 15 acts .to treduce the output speed of
he'| oadi ng. ot dROKY Shdite hemdnation AeFuaBeds ddsiat Naa qugotE TR
out put pin 234mspeeldi n€athemntdton inotheotoatel ootatiomal | directdonein eorde82to
provided for ensure a quick ejecting operation of the disc cassette. When the
magnetic-head moving mechanism is driven by the motor, the
control means controls the motor to rotate the motor at a
comparatively fast speed for a predetermined period of time at a

10 beginning of rotation of the motor, and to rotate the motor at a
comparatively slow speed after the predetermined period of time
has elapsed, in order to prevent problems of the scratch of a disc
surface during descending the magnetic head and the focusing-
error. ' '

.15 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1is a perspective view illustrating a disc drive unit of
the present invention.
~ Fig. 2 is an exploded perspective view illustrating the disc
drive unit shown in Fig. 1. ' _
20 ~ Fig. 3 is an exploded perspective view illustrating a cassette
~ holder and a slide plate and others, according to’ the invention.
Fig 4 is an exploded perspective view illustrating the slide
plate and a spindle lifting plate and others, according to the
invention.

25 Fig. 5A is a perspective view illustrating the cassette
holder, whereas Fig. 5B is a lateral cross-sectional view
illustrating the cassette holder, partly sectioned. '

Fig. 6 is a perspective view illustrating a cassette eject
mechanism.

.30 Fig. 7 is a perspective view illustrating a head mechanism.

Fig. 8 is a perspective view illustrating a magnetic head
lifting mechanism.

Fig. 9 is a perspective view illustrating a linear-motion to
rotational-motion converter of the magnetic head lifting

35 mechanism. |



applying a rotational force to a lifter 240 by way of angul ar di spl acenent
of the output pin 234m and the lifter 240 pivotally 20 supported on the
head caf’'ri age 236m The linear-notion to rotational -notion converter 382
has a slider 241 which slides in the directlons indicated by the arrows B
and B' by way of the angular displacenent of the output pin 234m a first
lifter control nmenber 242 and a second lifter control nenber 243 both
control 25 nenbers rotating according to the angul ar di spl acenent of t2he
slider 241. Rotatio e 242 in
the direction | ndi cairf}gdrwqtgﬁgﬁa%%lbﬁgd gélssg’eulfv%eglee&?% ut% By 48%9, of the
lifter 240 to H‘Ws‘ﬁ@&%\ﬁﬁvﬁ%ﬁth}ﬁi MRQHON: [FOnviertesr Oi4dlﬂ sm@gnetied to its

upper -’ posi ti onheRat q{ﬂt é%aﬂmﬁﬁm}nt of the second |ifter control nenber
243 in the directio cated rrochauseslthe Ie er portion 240a
of the lifter 240 t slﬁeﬁ m%lhd"r?%?"tt}fb“al i Yie Blstrading,the oy

toits | owep pdssmdmveTlllmtllrf taercagedite sstand-dtyedtatet ween t he upper and

| oner positions. thﬂ’iét he 1i§f 4 efon ﬁﬁll 'c?os?shgec’itrbnall'ppﬁrw APRlstiathe @

i ndi cated by the so i ne .of Fidg.
y rghsc rive unit in a cassette loadlng state.

Fig. 13A is a lateral cross-sectional view illustrating the disc
" drive unit in the cassette stand-by state, whereas Fig. 13B is a
10 lateral cross-sectional view illustrating the disc drive unit in the
cassette loading state. : |

Fig. 14A is a lateral cross-sectional view illustrating the disc
drive unit in the cassette stand-by state, whereas Fig. 14B .is a
lateral cross-sectional view illustrating the disc drive unit in the

15 .cassette loading state.

Fig. 15 is a side view illustrating the head mechanism in the
unloading state.

Fig. 16 1s a side view illustrating the head mechanism in the
loading state.

20 Fig. 17 is an illustration showing the relationship between
the angular position of the output pin and its operation.

Fig. 18 is an illustration showing the relation between a
rotational angle and outputs of respectlve detection switches.

Fig. 19 is a perspective view 111ustrat1ng the vicinity of ‘an

25 output gear. :

Fig. 20 is a side view illustrating a state in which a first
pushing pin pushes a sloped portion and then a second lifter
control. member is rotated.

Fig. 21 is a side view illustrating a state in which the second

30 pushing pin pushes a pin and.then the first lifter control member
is rotated. |

Fig. 22A is a perspective view i-llust'rating an installation
state of a temperature sensor, whereas Fig. 22B is a perspective
view illustrating am installation state of a modified temperature

35 sensor.



7 magnetic head 80 is positioned in its unloading state wherein the
magnetic head is upwardly | ocated away fromthe magneto- optical disc 202.
Wth thegFliftyer located in the |ower position, as indicated by the phantom
l'ine of *Fig. ‘45, the magnetic head 80 is 5positioned in its |oading state
wherein the magnetic head is in close vicinity to the nmagneto-optical head
202. That is to say, the |oading notor M2 and the reduction-gear box (not
shown) are common to the cassette auto-eject nechani sm 360 and the

magnet i c- head IiftingEnec nism, 380. .. The cq sette eject 10 qperation is
achi eved by rotating Tie Hhisct HPRKAsETAR (HSTEAtEE SARFALIHEAER by ¢ he
arrow Rl, while the niBigne24 dsheacirtuit tdiagrarpeflhistenings aaatoteyedriby ¢igdwiti ng

t he output pin Zf’%%nalsfb&lggfg ;}bpg&t ion indicated by the arrow R2.

Conventional ly, 7T I's | ibl'e"f hat the cassette eject operation should be
as fast as 15 possi bfig. Forisi antilusatipn ehse waveformsektdrae signaldunt ed

on a jukepox,s amﬁﬁga@ggﬁ&t%egp&tﬂygﬁs@h one di .sketfte I s exchanged for
R R T P e S M W DA
descendi ng oper amniagnesbholleddbe as sl ow 20 as possible, in order to prevent
undesirable scratch oft g7 js a flow chart during the cassette eject.:
' Fig. 28 is a circuit diagram illustrating a part utilizing a
10 - counter-electromotive force of a spindle motor.
Fig. 29 is a flow chart illustrating a switching relation
among a normal mode and a sleep mode.
Fig. 30 is a plan view illustrating a state in which the front
end surface of the disc cassette abuts the shutter opening pin.
15 - Fig. 31 is a plan view illustrating a state in which a shutter
is fully opened.
Fig. 32 is a plan view illustrating a state in which the front
end surface of the disc cassette abuts a release lever portion of a
lock member.
20 Fig. 33 is a plan view illustrating a moment when the lock
member is unlocked.
Fig. 34 is a plan view illﬁstrating a state in which the disc -
cassette is pulled into the interior by the cassette inject pin.
Fig. 35 is a plan view illustrating a state in which the disc
25 cassette is positioned in its insertion completion position. '
Fig. 36 is a perspective view illustrating the disc cassette,

viewing the upper side. .
Fig. 37 is a perspective view illustrating the disc cassette,
viewing the lower side. .
30 Fig. 38 is an exploded perspective view illustrating a
. previously proposed disc drive unit.
Fig. 39 is an exploded perspective view illustrating the
previously proposed disc drive unit except the cassette holder.



surfiace of the disc, resulting fromcontact between the nagnetic head 80
and the disc surface, and the problem of focusing-error. For the reasons as
set out ‘abov? i n consideration of harnonization of both the cassette eject
operation and the head 25 descending operat3on, the rotational speed (a
medi um speed) of the | oading notor M2 woul d be determ ned. However, the
determ ned speed satisfied neither the cassette eject speed nor the head
descendi ng speed. SUMVARY OF THE | NVENTI ON 30 It is, therefore an
obj ect of the presentz:inyentio . de . I | [ I
whi ch avoi ds the for t&l;gi r@n éi% sgacﬁ/egﬁﬁécgg‘}sg PVIlg"[';}i gﬂg%t%tﬁrgg d%;lj?%ag{ ﬁc{)%%éém
i nvention to prendde magineticdhead lifing wmechanism evlsihe premipwslly i nj ect

motion and a smMebRo&lEdisd5drivRt upft, of the disc cassette to and-from the
cassette ‘hol der: h‘:I i's .a.further, oaj ect of the i nvEnt.i on ,}o rqvide a
disc drive unit whi cKigs 4daptit? dOBEItY Wgrﬁf‘ﬁﬁ'S&C&‘GPé GeEact 18,6{5)?3{180 %f a

cassette ands pr gyeviously propoeed disct deivecuaiclueing idseticiirdfache
cassette. '

Fig. 42 is a longitudinal cross-sectional view illustrating the
previously proposed disc drive unit in the cassette loaded state.

Fig. 43 is an exploded perspective view illustrating a

10 previously proposed disc drive unit, indicating a head mechanism
and a magnetic-head lifting mechanism in more detail.

Fig. 44 is an exploded perspective view illustrating the
previously proposed disc drive unit except the cassette holder,
indicating the head mechanism and the magnetic-head lifting

15 mechanism in detail.

Fig. 45 is a perspective view illustrating the head
mechanism and the magnetic head lifting mechanism of the
previously proposed disc drive unit.

DESCRIPTION OF THE PREFERRED E ENT

20 Hereinafter explained in accordance with the drawings is
the embodiment of the present invention. Referring to Figs. 1 to
37, there is shown one embodiment of the disc drive unit
according to the invention. In the shown embodiment, the same
reference numerals used in the previously-noted disc drive unit

25 shown in Figs. 38 to 45 will be applied to the corresponding
elements used in the preferred embodiment of Figs. 1 to 37, for
the purpose of comparison between the previously proposed disc
drive unit and the improved disc drive unit of the present
invention. ' |

30 Referring now to Figs. 36 and 37, there is shown a disc
cassette 250 which is injectable into or ejectable from the disc
drive unit. In Figs. 37 and 38, a magneto-optical disc 202 of the
disc cassette 250 is rotatably accommodated in a flat square
casing 201 of the disc cassette. A metallic hub 203 is fixed to the

35 center portion of the magneto-optical disc 202. The hub 203 is



duri-ng descending a head and the focusing-error. 5 In order to
acconplish the aforenenti oned objects, a disc driving apparatus for driving
a di sc mécordgi ng nedi um accommodated in a disc cassette, the apparatus
conpriseés a thassis, a cassette holder havipg an upper wall section and a

| ower wall section spaced apart fromthe upper wall section by a 10

di stance slightly greater than a thickness of the disc recordi ng nedi um
and bei ng noveabl e up and down between an upper position and a | ower

" ect abl 6 i nt o AREEfeBRi e WRoMuls 72 of Al “UREBRRE MGy Belthoen (e
upper and | ower Cassdttesdoadashstate. diBee kasingtili ny censtarted byraviufpern o
e oee L, b A 000 B0 IR0 AACE LT SRS il O
for rotatively &alXasnglaeands20fk caiediintperaly urpnnestght 19 kaah 3Bex i oni ng
CETELS 0 ot Ot gt b, e halek e et o0 gt ach
the loer vl 1 SEBET QisF CHL% 280D LONBPRERR Eufiertidho SLhdiels EFBFder | s
hel d at its | owswitlpasi topeninga2@4eoviThy hewes Half 2h\b ng dlbe foasmet tvethhod der
fromits upper Begl hof) 202! t S ! PART 0P RE LindBndfddopitar Hidd 1202 id%Poied
to the outside through each opening 204a of the upper and lower
10 halves 20la and 201b. A hub 203 is exposed to the outside
through the hub hole 204b of the lower half 201b. A shutter 205
is also provided at the casing 201 so that the shutter is slidable in
the direction indicated by the arrow of Figs. 36 and 37. By way
of the shutter 205, the openings.204a and the hub hole 204b can
15 be opened and closed. One end of a coiled torsion spring (not
shown) is hanged to the shutter 205, such that the shutter 205 is
normally biased to its closed position by way of the bias of the
coiled torsion spring. Figs. 36 and 37 show the open position of
the shutter 205. The shutter 205 is- mounted on a bridge-like
20 slider 205a. The bridge-like slider 205a is slidably provided:
along the inserted front end surface 20lc of the casing 201. A
pair of positioning grooves 206 are formed at the laterally
symmetrical positions at the rear end in the cassette insertion
direction of the lower half 201b. By way of insertion of the
25 positioning pins of the disc drive unit into the positioning grooves
| 206, the positioning of the disc cassette 250 with respect to its
planar direction is achieved. In the shown embodiment, the disc
cassette 250 accommodates therein a magneto-optical disc and
thus used as a RAM (random access memory). A write protect
30 member 207 is slidably provided at the rear end of the cassette
of the casing 201. Depending on the posifion of the write protect
member 207, it is determined whether write is enable or disable.
In case of a disc cassette used as a ROM (read only memory) in
which a read-only optical disc is accommodated in the disc
35 cassette in lieu of an magneto-optical disc, a write protect



25, rotating nmechanism from its |lower position to its upper position,
during |l oading of the disc cassette. Wth the above-noted arrangenent, a

sl i di ngyicontiact between the cassette hol der ‘and the disc cassette is
effectlvely-av0|ded during the cassette ejest or during the cassette

I nject. 30 The hei ght-1evel positioning nmenbers are provided on four
pl aces of the chassis, to support a bottom of the disc cassette in a
vicinity of four corners of the disc cassette having a substantially square

shape. The cassett,e h ted I rej.ectin
fromits upper Wﬁmbe§e2b oﬁs slg&t &”t%ﬁe 3598%?10?@2’ %]or dégxspftyge%%lh ’
respective hei giitlel efehepfrointi emd ngn theo cassaite snsmm@nrrdwmgonéa@fs the

conpri ses a 'Oaéés@&tg%f)&hénéaﬁ €91 PRI B9 chetlel Viglert Prb¥9p 28 tikgohgdi ng
i,

not or and havin on transnrssion area In oot hed portion is
formed within aWhilCFfstthBréél%ﬂeéﬁerrﬂﬁé&J%mSGI B?tor&tiffgén&ﬁ"‘i’lhe gear -and a 5 dead
area in whigh a @ct@ﬁ{,@qﬁ, rtion is formed within a second predeterm ned

angul ar range of th ea
J g ngg 1"is hle)elaspp% %teuxslww illustrating the disc drive unit.

Fig. 2 is an exploded perspective view illustrating the disc drive
unit. Fig. 3 is an exploded perspective view illustrating a cassette
holder 2, a slide plate 4 and the like. Fig. 4 is an exploded

10 perspective view illustrating the slide plate 4, a spindle lifting
plate 3 and the like. Fig. 5 is a perspective view illustrating the
cassette holder 2. Fig. 6 is a perspective view illustrating a
cassette auto-eject mechanism 360. Fig. 7 is a perspective view
illustrating a head mechanism 370. Fig. 8 is a perspective view

15 illustrating a head lifting mechanism 380. Fig. 9 is a perspective
view illustrating a straight motion-to-rotational motion
converting portion 382 of the head lifting mechanism. Fig. 10 is
an exploded perspective view of the straight motion-to-rotational
motion converting portion.

20 (1. Summary of disc drive unit)

In Figs. 1 and 2, the disc drive unit has a cassette holder 2

and a spindle lifting plate 3 both mounted on a chassis 1. The
disc drive unit includes a holder/spindle lifting mechanism 300
which is provided to move up and down the cassette holder and

25 the spindle lifting plate by way of sliding motion of the slide
plate 4, a slide plate lock mechanism 310 which is provided to
lock the slide plate in its unloading position, a cassette auto-inject
mechanism 320 which is provided to automatically inject the disc
cassette 250 to a position of completion of insertion of the

30 cassette when inserting the disc cassette 250 into the cassette
holder 2, a shutter opening mechanism 330 which is provided to
open the shutter 205 of the disc cassette 250 when inserting the
disc cassette 250 into the cassette holder 2, a disc rotating
mechanism 340 which is provided on the chassis 1 in such a

'35 manner as to be moveable up and down so as to drive the’



further conprises a flexible base plate attached to the d
mechani sm so that a portion of the flexible base plate is
elasticdlly,r and a tenperature sensor being attached 10

the flexible base plate to abut with a | owag surface of t
when the disc rotating mechanismis held in its upper pos
apparatus may further conprise a magnetic head applying a
t he disc recording rredi um consi sti ng of a nmagnet o-opti cal

head
oadi g post 11 JReEReRr PO AR 2000t ik i, Bacie

Isc rotating
def or mabl e

to the portion of
he di sc cassette
ition. The
magneti ¢ field to
disc, a '

adfrom its

afli §M%{%€cting the

di sc cassette, [msrmommg Immm3§§| whmharss providedams npatitiog the atist i onal

force of the mQcetod 341¢ gﬁ'&‘tl'o%dl%&ag fﬁnng?”@fstgéﬂbsgh

notor in its one rotatriona and for transm

cLe(&at ion of the

rotational fordeeghanip@ #90owhight e pspuidedmie heiscs rﬁhsydrsst éztamﬁteof 250he

motor in its ofjpestedoimtthenbdadedr @Eitfﬁh &nHeé‘d)%éélﬁaI{T%n

3700"w1ﬁ@m150| l'ing

the nmotor so that tation he other at i onal
Gireotion 1o fdusefcefuR it @teatrﬁﬁwi Jlreblenot Ohe' TeAdree i HE
rotational 25 202 ext tlos.dibccoagdetty 250arnwtdresuraspaghens-ophieal nvention, a

di sc driving aRRALALHg HeBlodlidiN %y VEARE! 8F JRb! SRl gdliRe

HEWHY ghdmedi um

the optical head (optical pick-up) having the objective lens 78, a

10 magnetic head lifting mechanism 380 which is pr
up and down the magnetic head 80, and a sensor

ovided to move
group provided

to detect various states of the cassette side and the disc drive

side.
(2. Chassis and so on)
15 In Figs. 1 and 2, the chassis 1 is made of a

material, such as aluminum- die-cast. The chassis.

high-rigidity
comprises a

bottom portion and an upright wall portion standing at the rear-
right and rear-left sides of the bottom portion. Although it is not
shown, a front panel is arranged at the front end of the chassis 1.

20 Through a cassette insertion hole of the front pan

el, the injecting

operation or ejecting operation of the dusk cassette 250 can be
made.. The upside plane of the chassis 1 is covered by a cover
(not shown). The previously-noted mechanisms are

_ accommodated in a substantially ﬂat'rectangular
25 defined by these panels constructing the chassis.
(3. Holder/spindle lifting mechanism)

internal space

As clearly seen in Figs. 2 to 4, the holder/spmdle lifting

mechanism 300 has the slide plate 4 arranged to

contact with the

chassis 1. The slide plate 4 is formed with elongated holes 5

30 ~extending in the direction indicated by the arrows

A and A'lat ‘

four places. Inserted into the elongated holes 5 are respective
guide pins 6 fixedly connected to the chassis 1. The slide plate is
so designed to be slidable in the directions A and A' of Fig. 3,

while being guided by the guide pins 6. The slide

plate 4 is

35 displaceable among its unloading position (the position indicated



accommpdated in a disc cassette, the apparatus conprises a magnetic head
for applying a magnetic field to a nagneto-optical 30 disc, a
magneti€-head noving mechani sm for noving the magnetic head between a

| oadi ng posi*ti on and an unl oadi ng positiom7an eject nechanismfor ejecting
t he disc cassette, a notor, transm ssion neans for transmtting a
rotational force of the notor to the magnetic-head novi ng nmechani sm by
rotation 35 of the notor inits one rotational direction, and for '

transmtt . [
ansm o elBih 1ol Sl 0P R, gt om
means for contri®@)liny ¢oid spring 83@3 thlaageét besween oiel Shé@eldatﬁ 4 gadndtor in
the other rot at%ﬂﬂg %dkeﬁf“% %nf’)aStB oﬁ é&ﬁﬁc&&ﬁabf&h&p#n of the

notor -in the on ati ona ction er to ensure a ctin
operation of tHaedskde cpladet és W’Eﬂa]a)'\e 6& h‘T’\e‘g}He‘fﬂﬂﬁ d@ﬂi@éﬁ nP¥m |g
driven by tRke rm@ogrmt“hgt\cgrgrqbwmnmecmudiﬁgsméiaoﬁptor to rotate the

Totor at a comparatixely, [asfispeed he (RIS SLRA S BR 1Y ghidE at 2
' groove 10 are properly provided at both sides of the slide plate '
4. The up-and-down movement of the holder lifting guide
surface 9 is so dimensioned to be sufficiently smaller than that of

10 the spindle lifting guide groove 10. A pair of right and left
holder lifting supports 11 are mounted on the chassis 1.
Respective longitudinal restricting grooves 12 of the holder lifting
supports 11 are arranged along the holder lifting guide surface 9.

" The cassette holder 2 set out below, is arranged on the
15 chassis 1. Guide pins 13 are properly provided at left-lower and
' right-lower ends of the cassette holder 2. The guide pins 13 are
inserted  into the respective longitudinal restricting grooves 12.
The respective guide pins 13 are guided by the holder lifting
-guide surface 9 in such a manner as to move in the vertical

20 direction only. That is, the casseite holder 2 is moveable up and
down by way of sliding motion of the slide plate 4. When the
slide plate 4 is located in the unloading position (the position
indicated in Fig. 11), the cassette holder is positioned in its upper
position (the cassette stand-by position indicated in Fig. 11).

25 When the slide plate 4 is located in the loading position (the
position indicated in Fig. 12), the cassette holder is pbsitioned in
its lower position (the cassette loaded position indicated in Fig.
12). Spring support pins 14 are provided at the left-lower and
right-lower ends of the cassette holder 2. One spring hook of

30 each coiled torsion springs 15 is hanged on each of the spring
support pins 14. Another spring hook of each coiled torsion
spring 15 is hanged on a spring hook hanger 16 of each of the
holder lifting supports 11. By way of the bias if the coiled, torsion
spring 15, the cassette holder 2 is biased in the lower position (in

35 the cassette loaded position).



10. begi nning of rotation of the notor, and to rotate the notor at a
conparatively slow speed after the predeterm ned period of tine has

el apsed,’ inorder to prevent problems of the scratch of a disc surface
during *descéndi ng the magnetic head and t he If8ocusi ng- error. 15 BRI EF
DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a perspective viewillustrating a
disc drive unit of the present invention. Fig. 2'is an expl oded perspective
view illustrating the disc drive unit shown in Fig. 1. 20 Fig. 3is

Blat o and ot hers. - acills apiilte fifdie fbiend, £ ¥RIAE) 15, B plRle WG ' O
perspective vi dixddly ueennacted) tonhthes|chassipl hilg aweh - spannfreasitorbag pl ate
and ot hers, acgpekdilet @pt4ed | dARAL | @uidéSpins are priodid&d dif tRePSHipRGSt i Ve
view illustrati t he, cassette hol der, . whereas Fi.g. .5B .a |latera
cross- sect i onaltH \/\P"‘\t?tétlflaﬂ%‘?ﬁ‘ tﬁ'{?cbaggéﬁ? SHEF RS laér‘tslffﬁoé’é@?# dfed.
Fig. 6 is aspemapeetinveheiwenichl Witediomgwhileassetgwidej pirts @ee hgwidsd bgo
Flg. 71s a pertﬁgel%tsbx&iyé W1kt Li?ﬁfn%I '8 ﬁ%@gemamﬁﬁg} is, the
spindle lifting plate 3 moves up and down by way of sliding
motion of the slide plate 4. When the slide plate 4 is located in
the unloading position (the position indicated in Fig. 11), the
10 spindle lifting plate is positioned in the lower position (the
cassette stand-by position indicated in Fig. 11). In contrast, when
the slide plate 4 is located in the loading position (the position
indicated in Fig. 12), the spindle lifting plate is positioned in the
. upper position (the cassette loaded position indicated in Fig. 12).
15 As clearly seen in Figs. 5A and 5B, the cassette holder 2 is
formed by bending a sheet of metallic plate. The cassette holder -
comprises an upper wall portion 2a, a pair of side wall portions
2b downwardly extending from both sides of the upper wall
portion 2a, and a pair of bottom edge portions 2c¢ inwardly
20 extending from the lower ends of the side wall portions. These
wall portions are cooperative with each other to define a cassette
insertion space 19. By way of press-molding, formed at four
points of the upper wall portion are projected portions 20
projecting toward the cassette insertion space 19. As indicated in
- 25 Fig. 5B, the height Hi from the upper surface of the bottom edge
2c to the préjccted portion 20 is set to be higher than the height
(thickness) H2 of the disc cassette 250. Therefore, the disc
cassette 250 can be smoothly inserted into the cassette insertion
space 19 of the cassette holder 2, or smoothly ejected from the’
30 cassette insertion space 19. The above-mentioned projected
portions 20 construct a part of the cassette positioning
mechanism 350 as set out below.
The upper wall portion 2a is also formed with a cut-out 21
into which the magnetic head 80 is inserted, and with a cassette
35 stopper 22. The position. of completion of insertion of the



Fig. 8 is a perspective viewillustrating a magnetic head lifting
mechanism Fig. 9 is a perspective viewillustrating a linear-notion to

rot ati onal - not

ion converter of the nmagnetic head lifting 35 nechanism

Fig. 10 is an expl oded perspective viewiljgstrating the linear-nmotion to

rot ati onal - not

i on converter of the magnetic head |lifting mechanism Fig.

Is a longitudinal cross-sectional viewillustrating the 5 di sc drive
in a cassette stand-by state. Fi g 12 is a longitudinal cross-sectional
view illustratin e di dri,v in _a cassette, |l oadin state F|
is alateral 'CFBg?t i gﬁglne\‘}l Pﬁ%’??ét]??fﬁveteﬁe the sEashe eTj g4

11
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13A
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As clearly shown in Fig. 3, the slide plate lock mechanism
310 has a lock member 24 which is supported by a support shaft
23 of the chassis 1. The lock member 24 rotates in the directions
indicated by the arrows B and B'. One end of a coiled torsion
spring 25 is hanged on the lock member 24, such that the lock
member 24 is biased in the direction (the locking direction)
indicated by the arrow B, by way of the bias of the spring. The
lock member 24 is formed with an engaging nail portion 24a and
a release lever portion 24b. The engaging nail portion 24a is
engaged with or disengaged from a lock pin 26 of the slide plate
4. That is, the slide plate 4 is locked in its unloading position by
way of the engagement between the engaging nail portion 24a
and the lock pin 26 of the slide plate 4. The release lever portion
24b is positioned within the cassette insertion space 19 in the
locked state of the engaging nail portion 24a, and also rotated in
the direction (the release direction) indicated by the arrow B' by
way of the pushing force of the disc cassette 250.

(5. Cassette auto-inject mechanism)

As clearly shown in Figs. 3 and 5A, the cassette auto-inject
mechanism 320 has a first inject plate 30 which is arranged
under the bottom edge portion 2c of the cassette holder 2. The
first inject plate 30 is slidably provided in the directions
indicated by the arrows C and C' of Fig. 5A, while being guided by
the guide pin 31 of the bottom edge portion 2c. A rotary support
shaft 32 is fixedly connected to one end of the first inject plate
30. A second inject plate 33 is r'otatabl-y supported on the rotary
support shaft 32. The second inject plate 33 is formed with a
cam groove 34 into which the above-mentioned guide pin 31 is
inserted. The second inject plate 33 has a cassette inject pin 35
extending upward. The cassette inject pin 35 rotates in the

In



| at-eral cross-sectional viewillustrating the disc drive unit in the 15
cassette loading state. Fig. 15 is a side view illustrating the head
mechangsm §n the unloading state. Fig. 16 is a side view illustrating the
head mechanism in the |oading state. 20 20 Fig. 17 is an illustration
showi ng the rel ati onship between the angul ar position of the output pin and
its operation. Fig. 18 is an illustration showing the relation between a
rotational angle and outputs of respective detection switches. Fig. 19 is a

perspective vi ﬁ‘(‘ﬁe:ckib%tihﬁﬁédﬂgdtstilgttﬁé_(‘-ir% Xclgf aﬁc?ilé%ofp%%’}x, $5AWay b 20

Is a side view illustrating e.in | rst I ng  prn pushes a

sl oped portionT@iddiomes thesseeord |injeqd, PLaigt 381 nenber is rotated. Fig. 21
is a side view ill ugy riaiidgnjrcstplate i36 Whi aippdrteds @aord sdPportp skl ng7 pi n

s"a perspect JEoUE SFrRkprioy 85 FRCbRRpaT RAE polubl 2 el a ir o
sensor, wheFeammd#ingr 2980 retate par the arrewsvinsicatedubyr the mgrems E and
instal lation sgatgr pig asADdiAd @AghBIME PR W is provided at one end of the
- third inject plate 36. The engaging pin 38 engages with an _
engaging groove 39 of the first inject plate 30. A hold pin 40 is
provided at the other end of the third inject plate 36. The hold

10 pin 40 is cngagéd with and disengaged from an inject support
piece 41 of the slide plate 4. Both ends of a coil spring 42 are
respectively hanged on the engaging pin 38 and the guide pin 31.
The contraction of the spring 42 forces the third inject plate 36 in
the direction indicated by the arrow E.

15 When the slide plate 4 is displaced from the loading
position to the unloading position, the inject support piece 41
pushes the hold pin 40 and additionally the third inject plate 36
rotates in the direction indicated by the arrow E' against the
contraction of the coil spring 42, with the result that the cassette

20 inject pin 35 is positioned in the stand-by position outside of the
cassette insertion space 19. In contrast, when the slide plate 4 is

" displaced from the unloading position to the loading position, the
inject support piece moves away from the -hold pin 40, and then
the third inject plate 36 rotates in the direction indicated by the

25 arrow E by way of the contraction of the coil spring 42. Thus, the
cassette inject pin 35 is positioned in the engaging position within
-the cassette insertion space 19 and slides.together with the first
inject plate 30 so as to automatically insert the disc cassette 250
to the position of completioﬁ of insertion of the cassette.

30 (6. Shutter opening and closing mechanism)

As clearly shown in Figs. 3 and 5A, the shutter opening and
closing mechanism 330 has a cam hole 43 formed on the upper
wall portion 2a of the cassette holder 2. The cam hole 43
includes a sloped area which is obliquely arranged with respect

35 to the cassette insertion direction, and a straight area which



35 . sensor. 12 Fig. 23 is a block diagramillustrating a control
circuit. Fig. 24 is acircuit diagramillustrating a notor drive circuit
for a |l gading notor. Fig. 25 is an illustration of a waveform of -drive
signal s-5 during respective operations. Fg. 26 is a flow chart during
descendi ng operation of the magnetic head. Fig. 27 is a flow chart during

the cassette eject.- Fig. 28 is a circuit diagramillustrating a part
utilizing a 10 counter-el ectronotive force of a splndle nmot or . Flg 29 is a
flow chart illustrat nq a smntchln relation a _notmal .nod
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pin 44 is fixed at one end of a moveable plate 45.. An_elongated
5 hole 45a is formed at the other end of the moveable plate 45, so
as to adjust a traveling distance of the moveable plate. A
moveable guide pin 46 is engaged with the elongated hole 45.
The moveaile guide pin 46 is arranged within the cassette
insertion space 19 and its both ends are inserted into respective
10 .guide holes 47 of the upper wall portion 2a and the bottom edge
portion 2c of the cassette holder 2. The moveable plate 45 is
formed with a spring hook hanger 48 at its center portion. A
~coiled tension spring 50 is hanged between the spring hook '
hanger 48 and a spring hook hanger 49 of the cassette holder 2.
15 The shutter opening pin 44 is biased at its starting point by way
of the contraction of the coil spring 50, as illustrated in Figs. 3
and SA.
(7. Disc rotating mechanism)
"As clearly shown in Fig. 4, the disc rotating mechanism 340
20 has a flat spindle motor M1 fixed on the bottom surface of the |
"~ spindle lifting plate 3. A rotary shaft 51 of the spindle motor Mj
is projected at an upper level than the hole 3a of the spindle
lifting plate 3. A turn table 52 is fixedly connected to the rotary
shaft 52. A ring-shaped reference plane 52a is defined on the
25 upper surface of the turn table 52. A magnet member 53 is
provided at the inside of the ring-shaped reference plane 52a, so
that the hub 203 of the magneto-optical disc 202 is attracted
onto the turn table 52 by way of an attraction force of the
magnet member 53.
30 (8. Cassette positioning, mechanism)
As clearly shown in Figs. 4, 5A, and 5B, the cassette
positioning mechanism 360 has height-level positioning members
55 standing at four points of the chassis 1. In the shown
embodiment, the height-level positioning members 55 are
35 formed integral with the chassis 1. Alternaﬁvely, the height-



Fige 32 is a plan viewillustrating a state in which the front end surface
of the disc cassette abuts a release |ever portion of a |ock nenber. 20

Fig. 33is afplan view illustrating a nmonent when the | ock menber is

unl ocked. Fig. 34 is a plan viewillustratinng a state in which the disc
cassette is pulled into the interior by the cassette inject pin. Fig. 35 1is
a plan viewillustrating a state in which the disc 25 cassette is

positioned in its insertion conpletion position. Fig. 36 is a perspective
per spect | ve vi el BRFiERIAE o SSoally B HRBR, SBRirllnth oo a0
Fig. 38 is an etp adedsisedspebtstvaboveihei respsctiaei heightieeel posityopngposed
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cassette holder 2 are arranged. In the loaded position,_the disc
5 cassette 250 is positioned with respect to the height level, such
that the disc cassette is mounted on the height-level positioning .
members 55 in the downwardly pushed state in which the disc
cassette is pushed downwardly by the respective projected
portions 20 of the cassette holder 2.
10 A dimensional standard (a thickness, a flatness or the like)
of the disc cassette 250 is dependent on the peripheral edge area
- of the upper and lower halves 20la and 201b, which area serves
as a reference plane. The four height-level positioning members
55 are provided to support four corners of the disc cassette, lying
15 within the reference plane of the square disc cassette 250.
Additionally, the cassette positioning mechanism 350 has a
pair of right and left positioning pins 56 standing on the spindle
lifting plate 3. These positioning pins 56 are inserted into the
positioning grooves 206 of the disc cassette 250 at the ascendihg
20 position of the spindle lifting plate 3. In the loaded position, the
disc cassette 250 is horizontally positioned by way of the pair of
positioning pins 56. Alternatively, each of the projected portions
20 may be formed of a resilient member such as a leaf spring
having such an elastic or resilient force that will not prevent
25 insertion of the disc cassette 250.
(9. Cassette auto-eject mechanism)
As shown in Figs. 4 and 6, the cassette auto-eject
mechanism 360 has a loading block member 57 fixed onto the
chassis 1. Accommodated in the loading block member 57 are a
30 loading motor M2 consisting of a direct-current motor, and an
intermediate gear mechanism 58 outputting an increased torque
through an end gear 58a with reduction of the rotational speed of
the loading motor M2. Meshed engagement with the end gear
58a is an output gear 59 arranged outside of the loading block
35 member 57. A drive pin 60 is projected from one side wall of the



Fig. 40 is a perspective viewillustrating a head nmechani sm and a magnetic
head lifting mechani smof the previously proposed disc drive unit. Fig. 41
is a | oRgi tudi nal cross-sectional viewillustrating the 5 previously
proposed disc drive unit during insertion oR3the cassette. Fig. 42 is a

| ongi tudi nal cross-sectional viewillustrating the previously proposed disc
drive unit in the cassette |oaded state. Fig. 43 is an expl oded perspective
viewillustrating a 10 previously proposed disc drive unit, indicating a
head nechani sm and a nmagnetic-head |ifting mechanismin nore detail. Fig.

44 is an expl odeutper gpaicii andi Beat [thesowiar i prRipherypoévihsu gegr. pr dgseed
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Figs. 1to etection switches SWA and WB generate output signals

indicated in Fig. 18, in case that angular positions of the. pin 60
are defined as shown in Fig. 17. That is, the control to the above-
mentioned loading motor M3 is performed on the basis of the

10 outputs from the reference position detection switch SWA and
the reverse-rotation position detection switch SWB. A reference
position is discriminated by the output from the reference
position detection switch SWA, whereas a point a and a point b
are discriminated by the output from the reverse-rotation

15 position detection switch SWRB.

Returning to F1g 6, arranged at the rotationally engaging
position of the p1n 60 is an 1n_]ectab1e bent piece 61 of the slide
plate 4. The injectable bent piece 61 is formed by bending one
end of the slide plate 4. When the drive pin 60, located in its

20 reference position, rotates in the direction indicated by the arrow
R1, the drive pin 60 acts to inject the injectable bent pin 61 'in a
manner so as to shift the slide plate 4 from the loading position

to the unloading position against the contraction of the coil spring

8. '

25 Also arranged at the rotationally engaging position of the
drive pin 60 are a pushed portion 85a of a main-slider 85 and a
pushed portion 87a of a sub-slider 87, both included in the
magnetic-head lifting mechanism 370 as set out later. When the
drive pin 60, located in the reference position, rotates in the

30 directions indicated by the arrows R2 or RI, the rotational
movement of the drive pin causes the downward or upward
movement of the magnetic head 80 by pushing the pushed
portion 85a by the drive pin 60 or by pushing the pushed portion
87a through the injectable bent piece 61. The loading block



37, -.there is shown one enbodi mrent of the disc drive unit according to the

i nvention. In the shown enbodi nent, the sane reference nunerals used in the
previ ously-n@ted disc drive unit 25 shown in Figs. 38 to 45 will be
applied-to the correspondi ng el enents used i n2¢he preferred enbodi nent of
Figs. 1 to 37, for the purpose of conparison between-the previously
proposed disc drive unit and the inproved disc drive unit of the present

i nvention. 30 Referring now to Figs. 36 and 37, there is shown a

di sc cassette 250 which i ectable into or ejectable fromth sc drive
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upper and Iovver ) )
periphery of the output.gear 59 is a non-toothed notched portion

63 not having teeth 62. The rotation of the end gear 58a is not
transmitted at the notched portion 63. That is to say, as regards
the angular position of the drive pin 60, the dead area shown in
10 Fig. 17 corresponds to an area in which the rotation of the end
- gear 58a is not’ transmitted. - Even when the drive pin 60 rotating
in the direction indicated by the arrow R1 has overrun the point
a and thus the loading motor M2 has run away (further driven),
the drive pin 60 cannot continue to rotate in the direction
15 indicated by the arrow R1, thereby avoiding collision between
the pin and the pushed portion 85a of the main-slider 85.
Likewise, even when the drive pin 60 rotating in the direction
indicated by the arrow R2 has overrun the point b and thus the
loading motor M2 has run away (further driven), the drive pin
20 .60 cannot continue to rotate in the direction indicated by the
" arrow -R2, thereby avoiding collision between the pin and the
injectable bent piece 61 of the slide plate 4.
As shown in Fig. 19, a first cam plate 64 and a second cam
plate 65 are fixedly connected onto the shaft 59a of the output
25 gear 59. These cam plates are so provided that projected
. portions 64a and 65a of the cam plates 64 and 65 abut respective
ends of leaf springs 66 and 67 which springs are supported on
the loading block member 57. One leaf spring 66 abuts the
projected portion 64a of the first cam plate 64 in a position in
30 which the output gear 59 is disengaged from the end gear 58a by
virtue of its rotation to the direction indicated by the arrow RI1.
The spring bias of the one leaf spring forces the output gear 59 in
the direction indicated by the arrow R2. In contrast, the other
leaf spring 67 abuts the projected portion 65a of the second cam
35 plate 65 in a position in which the output gear 59 is disengaged



hal.ves 201a and 201b are integrally connected to each other 5 under

abut nent between the hal ves. Each of the upper and | ower hal ves 20la and
201b oppoésing to each other, is formed with .an opening 204a. The | ower half
201b is-+also-forned with a hub hole 204b. Azpart of the magneto-optical
disc 202 is exposed to the outside through each opening 204a of the upper
and | ower 10 halves 20l1a and 201b. A hub 203 is exposed to the outside

t hrough the hub hole 204b of the lower half 201b. A shutter 205 is al so

provided at the casig ZQ} SO tg t the shutter.is slidable 'n(@he direction
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the end gear 58a and the output gear 59  are meshed with each
10 other. '
In the shown embodiment, although the means for avoiding
a runaway operation of the loading motor M2 are constructed by
the cam plates and the leaf springs, such means may be
constructed by utilizing a magnetic force of a permanent magnet.
15 Also, the means should not be limited to the two cam plates and
the two leaf springs. It méy be possible to construct such means
by one cam plate and one leaf spring. In this case, projected
portions should be formed at two points of the one cam plate.
(11. Head mechanism)
20 As clearly shown in Figs. 4 and 7, the head mechanism 370
has a pair of left and right guide rail shafts 70 which are
supported on the chassis 1. The guide rail shafts 70 are arranged
to extend in the directions indicated by the arrows G and G'. A
head carriage 71 is provided midway between the guide rail
25 shafts 70. Rollers 72 are rotatably supported on the head
carriage 71 totally at three points of the right-hand and. left-hand
sides of the carriage. The right and left rollers 72 are arranged to -
abut the respective guide rail shafts 70 in the direction inclined
by 450 in respect to the horizontal direction. The head carriage
30 71 is so designed to be moveable in the directions indicated by
the arrows G and G' by rolling the respective rollers 72 on the
pair of guide rail shafts 70.
The linear motor M3 includes a pair of left and right outside
yokes 74 fixedly connected to the chassis 1 at the outer position
35 than one pair of guide rail shafts 70, a magnet 75, and a pair of



25 rpositioning pins of the disc drive unit into the positioning grooves
206, the positioning of the disc cassette 250 with respect to its pl anar
directi én iszachieved. In the shown enbodi nent, the disc cassette 250
accommpdat es* t herei n a magnet o-optical disgegnd thus.used as a RAM (random
access nmenory). A wite protect 30 nenber 207 is slidably provided at the
rear end of the cassette of the casing 201. Depending on the position of
the wite protect nmenber 207, it is determ ned whether wite is enable or

di sable. In case_of, a _djsc te used.as a read. o nor [
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the disc drive ltpml portions 77 are slidably provided on the respective right-

hand and left-hand inside yokes 76, in a manner so as to

surround the outer peripheries of the inside yokes. The pair of

coil portions 77 are fixed on the head carriage 71. The head

10 carriage 71 can be moved in the directions indicated by the

arrows G and G', depending on the directions. of current flowing

through the coil portions 77.

An objective lens 78 of an optical pick-up is fixedly

connected onto the head carriage 71 through two parallel flexible

15 plates 79 in such a manner to be displaceable in the vertical
direction against the spring bias of the two parallel flexible plates .
79. Provided between the objective lens 78 and the head
carriage 71 is a small-sized linear motor (not shown). The
objective lens 78 is moveable up and down by way of a driving

20 force produced by the linear motor. Laser beam emitted from an
optical block element (not shown) is converged to the magneto-
optical disc 202 through the objective lens 78. The laser beam
reflected from the magneto-optical disc 202 is returned to the:
optical block element through the objective lens 78. At this time,

25 the focusing control of the laser beam is achieved by displacing ‘
the position of the objective lens 78.

A magnetic head 80 used for a magnetic-field modulatxon
is a flying head supported on a flexible head arm 81 which arm is
fixed to the head carriage 71 at one end and supports the flying

30 head at the other end. The magnetic head is located just above
the objective lens 78. The head arm 80 is gradually tilted
downwardly toward the other end (the head side) of the head
arm. The magnetic head 80, conditioned in its free state, is set at

_ a level at which comes into contact with the magneto-optical disc

35 202, conditioned in the loaded position. During rotation of the



Figs 2 is an expl oded perspective view illustrating the disc drive unit.
Fig. 3 is an exploded perspective viewillustrating a cassette holder 2, a
slide pkate 4 and the like. Fig. 4 is an exploded 10 perspective view
illustrating-the slide plate 4, a spindle Ipfting plate 3 and the |ike.

Fig. 5is a perspective view illustrating the cassette holder 2. Fig. 6 is
a perspective view.illustrating a cassette auto-eject mechanism 360. Fig.
7 is a perspective viewill ustratl ng a head nechanism 370. Fig. 8 is a
perspective view 15 il ust head lifting mechani nf) 380. Fig, 9is
a perspective vigagne ‘Pl?é’t“rcé ’r Ay streast |Rfﬁdtl635rcﬁ§l t oREHNGRR Jie
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(12. Magnetic head lifting mechanism)

10 As clearly shown in Figs. 4, 6, and 8 to 10, the magnetic
head lifting mechanism 380 includes the loading block member
57, the linear-motion .to rotational-motion converter 382 serving
to rotate a first lifter control member 101 and a sécond lifter
control member 96 by the movement of the pin 60 of the loading

15 block member 57 and the slide plate 4, and a lifter mechanism
384 being moveable up and down by way of rotation of the first
lifter control member 101 and the second lifter control member
96, both included in the linear-motion to rotational-motion

_ converter 382. :

20 ~ As shown in Figs. 8 to 10, the linear-motion to rotational-
motion converter 382 has a support member 82 fixed on the
chassis 1. The main-slider 85 is supported on the support
member 82 in such a manner as to be slidable in the directions
indicated by the arrows H and H', by way of the guide pins 83

25 and the elongated hole 84. The main-slider 85 is biased in. the
direction (the direction of the initial position) indicated by the
arrow H by way of the contraction of the coil spring 86. The
main-slider 85 held in the initial position, is positioned in such a
manner that its pushed portion 85a is spaced apart from the

30 drive pin 60 held in the reference position.

The sub-slider 87 is arranged to be slidable in the
directions indicated by the arrows H and H' in relation to the
main-slider 85, by way of the guide pin 88 and the elongated
hole 89. The sub-slider 87 is also biased in the direction

35 indicated by the arrow H (the direction of the initial position) by



mechkhani sm 320 which is provided to automatically inject the disc cassette
250 to a position of conpletion of insertion of the 30 cassette when
inserting the disc cassette 250 into the cassette holder 2, a shutter

openi ng:nmechani sm 330 which is provided t@®®pen the shutter 205 of the disc
cassette 250 when inserting the disc cassette 250 into the cassette hol der
2, a disc rotating nmechanism 340 which is provided on the chassis 1 in
such a 35 manner as to be noveable up and down so as to drive the 16
magnet o-opti cal disc o] e disc fass te20 et posi ti.ani ng
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A pivotal plate 92 is supported on the main-slider 85 by
way of a support pin' 93 in a manner so as to rotatable in the
directions indicated by the arrows I and I'. The pivotal plate 92

10 is biased in the direction indicated by the arrow I by way of the
bias of a coil spring 94. The upper wall portion 92a of the pivotal
plate 92 is arranged to abut a stopper portion 85b of the main-
slider 85. The pivotal plate 92 is formed with a first pushing pin
0s. . :

15 The second lifter control member 96 is supported on the
support member 82 by means of the elongated shaft 97, and
provided to be rotatable in the directions indicated by the arrows
J and J'. The second lifter control member 96 is biased in the
direction indicated by the arrow J by way of the spring bias of a

20 coiled torsion spring 98. Rotation of the second lifter control
member 96 is restricted at a lower position (a stand-by position)

~at which the lifter pushing portion 96a of the. second lifter control
member abuts the stopper portion 82a of the support member
82. By way of rotation in the direction indicated by the arrow J'

25 against the bias of the coiled torsion spring 98, the second lifter
control member 96 is rotatable among the stand-by position and
an upper position (thé head-down position) in which the lever
portion 113b of the lifter 113 is pushed upwards. The second
lifter control member 96 is formed with a sloped portion 99

30 which is gradually sloped upWardly in the direction indicated by
the arrow H'. The sloped portion 99 is arranged substantially at
the same level as the first pushing pin 95 of the pivotal plate 92.
Additionally, the second lifter control member 96 is formed with
a rotation transmitting portion 100.



10 . magnetic head lifting nmechanism 380 which is provided to nove up and
down the magnetic head 80, and a sensor group provided to detect various
states of the cassette side and the disc drive side. (2. Chassis and so on)
15 * ImFigs. 1 and 2, the chassis 1 29 made of a high-rigidity
material, such as alum num die-cast. The chassis conprises a bottom
portion and an upright wall portion standing at the rear- right and
rear-left sides of the botton1portion Al though it is not shown, a front

panel is arranged at nt end o chassi s cassette
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restricted at a position (a lower position) at which the pin portion
104 of the first lifter control member 101 abuts the rotation
10 transmitting portion 100 of the second lifter control member 96.
By way of rotation in the direction indicated by the arrow K'
against the spring bias, the first lifter control member 101
displaceable among a lower position (a head-up position) in
which the lever portion 113b of the lifter 113 is pushed
15 . downward, and an upper position (the stand-by position) in
which the first lifter control member is spaced apart from the
lever portion 113b of the lifter 113 described later.
The lifter pushing portion 10la of the first lifter control
member 101 extends in the direction of the sliding movement of
20 the head carriage 71. The length of the lifter pushing portion is
. so designed to be a length enough to satisfy a range of the
movement of the lifter 113 hereinafter described in detail. The
lifter pushing portion 10la is formed with a saw-toothed portion
105 at its lower portion. Also, the first lifter control member 101
25 is formed integral with an extended arm portion 106. A
magnetic member 107 such as iron is supported at the top end of
. the extended arm 106.
An electromagnetic attracting/unattracting portion 108
comprises a pair of upper and lower permanent magnets 110
30 attached to the top end of the extended arm portion 109 of the
support member 82, and a coil portion 111 wound on the
respective permanent magnets 110. The permanent magnets are
arranged such that end surfaces of the permanent magnets 110
are brought into abutment with the magnetic member 107 at the
35 ' upper position (the stand-by position) of the first lifter control



four places. Inserted into the elongated holes 5 are respective guide pins
6 fixedly connected to the chassis 1. The slide plate is so designed to be
slidablé‘in the directions A and A of Fig. 3,- while being guided by the
gui de pirkns 6: The slide plate 4 is 35 dispi@ceable anong its unl oadi ng
position (the position indicated 17 in Fig. 11) and its |oading position
(the position indicated in Fig. 12). A coil spring 8 is hanged between the
slide plate 4 and a spring hook hanger pin 7. By way of contraction of +the

spring, the slide ate rm in the diregtio ndi cat dby
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magneuc field is produced so as to cancel the magnetic force
which is created by the permanént magnets 110 and acting on
the magnetic member, and consequently to release the attracted
10  state. '
As shown in Figs. 7, 8, 15 and 16, the lifter mechanism 384
has the lifter 113 which is supported on the side wall of the head
carriage 71 through the support pin 112. The lifter 113 is
formed integral with a lift-up portion 113a disposed below the
15 head arm 81, the lever portion 113b projecting into an internal
space defined between the first lifter control member 101 and
the second lifter control member 96, and a magnet support arm
portion 113c with a permanent magnet 114 at its top end. The
lever portion 113b is positioned just above the second lifter
20 control member 96 when the magnetic head 80 reaches the
outermost peripheral position located outside of the disc
recording area. The permanent magnet 114 is arranged between
a pair of left and right magnetic members 115 and 116. The left
and right magnetic members 115 and 116 are attached to the
25 head carriage 71. That is to say, the lifter 113 is rotatable among
a lower position (the state indicated in Fig. 16) in which the
permanent magnet 114 is attracted by one 115 of the magnetic
members and an upper position (the state indicated in Fig. 15) in
which the permanent magnet 114 is attracted by the other
30 magnetic member 116. In the above-mentioned lower position,
the lift-up portion 113a is positioned at such a lower level that
the lift-up portion does not abut the head arm 81 and the
magnetic head 80 is conditioned in -the loading state. In the
upper position, the lift-up portion 113a pushes the head arm 81



supports 11 are arranged along the holder lifting guide surface 9. The
cassette holder 2 set out below, is arranged on the 15 chassis 1. Cuide
pins 13<are properly provided at left-lower and right-Ilower ends of the
cassette holder 2. The guide .pins 13 are in8&rted into the respective

I ongi tudinal restricting grooves 12. The respective guide pins 13 are

gui ded by the holder lifting guide surface 9 in such a manner as fo nove in
the vertical 20 direction only. That is, the cassette holder 2 is
noveabl e up and down i di ng noti he sli e 4. \Wen
the slide plate WW%r‘f)ocad’c‘gngﬁ e MARNGHEi g‘ﬁ %o§bt¥soﬁ°(‘aﬁé£’}ﬁfg ip; ghe
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That is, when the dr1ve pm 60 rotates in the direction indicated

10 by the arrow R2 by driving the loading motor M2, the main-

slider 85 is pushed by the pin 60 and then moves in the direction
indicted by the arrow H' against the contraction of the coil spring
86. During the movement of the main-slider, as seen in Fig. 20,
the first pushing pin 95 of the pivotal plate 92 pushes the sloped
15 portion 99 of the second lifter control member 96 downward, and
thus the second lifter control member 96 rotates in the direction
indicated by the arrow J' against the bias of the coil spring 98.
This rotation permits the rotation transmitting portion 100 to
push the second pushing pin 91 of the first lifter control member
~ 20 101, and thus the first lifter control member 101 is also’ rotated
in the direction indicated by the arrow K' against the contraction
of the coil spring. 103. At the time when the first lifter control
member 101 has rotated up to the upper 'position (the stand-by
position), the magnetic member 107 is attracted by the
25 permanent magnet pair 110. By way of rotation of the first lifter
' .control member 101, the lifter 113 is held unlocked, so that the
head carriage 71 can move freely. On the other hand, just after
the first lifter control member 101 has been rotated up to the
upper position, the first pushing pin 95 is disengaged from the
30 sloped portion 99. Then, the first lifter control member 101 is
held in it upper position by the attracting force created by the
permanent magnet pair 110 against the contraction of the coil
~spring 103, whereas the second lifter control member 96 is
returned to the lower position, rotating in the direction indicated
35 by the arrow J by the bias of the coil spring 98. At the time



sprkng 15, the cassette holder 2 is biased in the |ower position (in 35

the cassette | oaded position). 18 The spindle lifting plate 3 is guided
by a guiide bkock 17 fixedly connected to the chassis 1 in such-a nmanner as
to be noveabte up and down. :Cuide pins argzprovided on the spindle |ifting
plate 3 in place. Each of the guide pins 18 is provided to 5 nove in the
vertical direction, while the guide pins are guided by the respective

hol der lifting guide grooves 10. That is, the spindle lifting plate 3
noves up and down by way_ of sliding notion of the slide plate 4. Wen the
slide plate 4 |é”heé’céb@df1¥$i PREhIgg| paYi Ry 1podisensaged rféogbéhr—. ¥@PeAdi cat ed
in Fig. 11), the¢oifdon SM,ndhe ldaﬁﬁmg\gnpt@t Mgslsoqstdte@ngdthm reherseover
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posi tion indi caneainislidérg8518ides he the mfestionf umhga;ﬂchtby ithe pagoti diieblyi n
L0 PNl e R WL RS St 86, g 1 o) 19
noted retummg motion, the first pushing pin 95 of the pivotal
plateé 92 is brought into abutment with sloped portion 99 of the
second lifter control member 96. Also, the first pushing pin 95
, slides along the sloped portion 99, while the pivotal plate 92
10 rotates in the direction indicated by the arrow I' against the bias
of the coil spring 94. At the time when the first pushing pin 95
has been disengaged from the sloped portion 99, the pivotal plate
- 92 is recovered to its initial position, rotating in the direction
indicated by the arrow I by way of the bias of the coiled torsion
15 spring 94. Thus, the main-slider 85 is returned to the initial
position in accordance with the angular ‘displacement of the pin
60. |
In case that the first lifter control member is held .in the
upper position' (the stand-by position), the lifter is held in the .
20 upper position, and the magnetic head 80 is held in the unloading
state, for the purpose of shifting the magnetié head 80 to the
loading state, the loading motor M2 is driven in such a manner
that the output gear 59 is rotated in the direction indicated by
the arrow R2, after the head carriage has been displaced to the
25 outermost peripheral position. During operation, only the
rotational operation of the first lifter control member 101 is
omitted. By way of rotation of the second lifter control member
96 from the lower position to the upper position, the lifter
pushing portion 96a lifts up the lever portion 113b of the lifter
30 113. As a result, according to the displacement of the lifter 113
from the lower position to the upper position, the lift-up portion
113a is displaced downward to avoid the abutment with the head
- arm 81, with the result that the magnetic head 80 becomes
conditioned in the loading state.



forped by bending a sheet of netallic plate. The cassette hol der conprises
an upper wall portion 2a, a pair of side wall portions 2b downwardly
extendi ng frem both sides of the upper wall portion 2a, and a pair of
bott om edge portions 2c inwardly 20 extendBng fromthe | ower ends of the
side wall portions. These wall portions are cooperative wth each other to
define a cassette i-nsertion space 19. By way of press-nolding, fornmed at
four points of the upper wall portion are projected portions 20 projecting
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in the direction indicated by the arrow K by way of the
~ contraction of the coil spring 103. In accordance with the
10 - movement of the first lifter control member 101 from the upper
position to the lower position, the lever portion 113b of the lifter
113 is also displaced from the upper position to the lower
position, and thus the lift-up portion 113a pushes the head arm
81 upward, with the result that the magnetic head 80 becomes
15 conditioned in the unloading state.
When the first lifter control member 101 is positioned in
the upper position (the stand-by position) and the disc cassette
250 is ejected, the slide plate 4 is shifted from the loading
position to the unloading position by driving the. loading motor
20 M2. During shift, the injectable bent piece 61 of the slide plate 4
pushes the pushed portion 87a of the sub-slider 87. " At this time,’
the sub-slider 87 is displaced in the direction indicated by the
arrow H' against the contraction of the coil spring 90. After the
pushed portion 87a is shifted to a fixed sub-pushed portion 117,
25 the sub-slider moves in the direction indicated by the arrow H'
together with the main-slider 85 against the contraction of the
coil spring 86. Just after the first pushing pin 95 is disengaged
. from the sloped portion 99, the second pushing pin 91 of the sub-
slider 87 is brought into abutment with the pin portion 104 of
30 the first lifter control member 101, and then the pin portion 104
is pushed upward so that the first lifter control member 101 is
slightly rotated in the direction indicated by the arrow K. As a
result, the magnetic member 107 of the first lifter control
member 101 is spaced apart from the permanent magnet pair
35 110 and almost unaffected by the attracting force. Thus, the first



19 eassette is defined by abutnment between the cassette stopper 22 and the
front end surface 201c of the disc cassette 250 in the insertion direction
of the cassette. (4. Slide plate | ock nechanism 5 As clearly shown
in Fig. *3, the slide plate |ock nechanism 340 has a | ock nenber 24 which is
supported by a support shaft 23 of the chassis 1. The | ock nenber 24
rotates in the directions indicated by the arrows B and [err]. One end of a
coiled torsion spring 25 is hanged on the |ock nenber 24, such that the

| ock 10 nenber 24 is b|a ed in the direction (the | ocking direction) . '
i ndi cated by th@%’élrrSW“Bo ngf f 0{ hehidtsago 'ghet hRWEPr PRYLIORh JOLHRRE Fdnber
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t he the magnetlc head 80 becomes conditioned in the unloadmg state.
(13. Sensor group)
A pair of cassette state detection sensors S] and S are
provided to mechanically detect the state of.the cassette by
10 determining whether or not a detection rod 118 is pushed down.
As shown in Fig. 4, the sensors are provided on the spindle lifting
plate 3 and below each detecting area of the write protect
member 207 of the disc cassette 250 used as a RAM. In case that
the spindle lifting plate 3 is held in the descending position, as
15  illustrated in Fig. 14A, the outputs of the cassette state detection
sensors S] and S2 are both maintained at a L level, irrespective
of insertion or noninsertion of the disc cassette 250. In contrast,
in case that the spindle lifting plate 3 is held in the ascending
position, as illustrated in Fig. 14B, the outputs of the cassette
20 state detection sensors Si and S2 are both maintained at a H
level, when inserting the disc cassette 250 used as a ROM. On the
other hand, when inserting the disc cassette 250 used as a RAM,
the either one of the above-noted outputs is maintained at a H
level, whereas the other output is maintained at a L level. This is-
25 dependent on the position of the write protect member 207.
That is, this is dependent on whether the write is enable or
disable.
" In other words, the cassette state detection sensors S1 and

S2 are provided for detecting whether the disc cassette is loaded
30 (cassette infout), the loaded disc cassette 250 is used as a RAM or
a ROM, and the loaded disc cassette 250 servmg as a RAM is
conditioned in a state of preventlon of erroneous erase to the disc
cassette (presence of write protect).
A loading state detection sensor S3 is a light interception
35 type sensor in which a detection is made to determine whether



| ocked state of the engaging nail portion 24a, and also rotated in 20 the
direction (the release direction) indicated by the arrow B' by way of the
pushi ng<force of the disc cassette 250. (5. Cassette auto-inject mechanisn)
As clearly shown in Figs. 3 and 5A, the casgsttée auto-inject nechani sm 320
has a first inject plate 30 which is arranged 25 wunder the bottom edge
portion 2c of the cassette holder 2. The first inject plate 30 is slidably
provided in the directions indicated by the arrows C and C of Fig. 5A,
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: signal (91“ the L fév\él? when the detected piece 119 intercepts the
detecting light in the unloading position of the slide plate 4, and
outputs a signal of the H level when the detected piece 119 does
not intercept the detecting light in the loading position of the
10 slide plate 4. That is, the loading state detection sensor S3
detects the loading state or the unloading state of the disc
cassette 250 (cassette infout) depending on the relative position
of the slide plate to the drive unit.
Similarly to the loading state detection sensor S3, a head-up
15 detection sensor S4 is a light intercéption type sensor in which a
detection is made to determine whether or not a detecting light is
intercepted by a detected element. As shown in Fig. 6, the head-
up detection sensor is fixed on the loading block member 57. The
head-up detection sensor S4 utilizes a detected piece 120
20 provided on the extended arm portion 106 of the first lifter
control member 101, serving as the detected element. The head-
up sensor outputs a signal of the L level when the detected piece
120 intercepts the detecting light in the head-up position (the
~ lower position), and outputs a signal of the H level when the
25 detected piece 120 does not intercept the-detecting light in the
stand-by position (the upper position).
On the other hand, a temperature sensor S5 is supported on
a flexible base plate 121 of the spindle lifting plate 3, as shown in
Figs. 2, 4, 14A, 14B, and 22A. Concretely, as appreciated from
30 . Fig. 22A, an elastically deforming portion 121a is formed on the
spindle lifting plate 3 by winding a part of the flexible base plate
121 by one curl in a cylindrical fashion. The temperature sensor
S5 is fixed on the elastically deforming portion 121a. In the
descending position of the spindle lifting plate -3, as shown in Fig.
35 14A, the temperature sensor S5 is held at a level at which the



rotation of the second inject plate 33. Athird inject plate 36 is
supported on a support shaft 37 provided on an extension of the bottom edge
portion=2c in such a 5 nanner as to rotate in the arrows indicated by the
arrows E and*E of Fig. 5A. An engaging pin 38 is provided at one end of
the third inject plate 36. The engagi ng pin engages w th an engagi ng
groove 39 of the first inject plate 30. A hold pin 40 is provided at the
other end of the third inject plate 36. The hold 10 pin 40 is engaged with
and di sengaged from ect _su
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g bottom surface of the disc cassette 250 by way of elastic
10 deformation of the elastically deforming portion 121a of the
flexible base plate 121.

Alternatively, as shown in Fig. 22B, the elastically
deforming portion 121a may be formed by bending a part of the
flexible base plate 121 in an omega fashion. On the basis of the

15 output from the temperature sensor S5, a drive power for laser
beam (not shown) can be controlled.
(14. Explanation of motor control or the like)
_ " The outputs from the reference position detection switch
SWA and the reverse-rotation position detection switch SWB, and
20 the sensors Sj to S5 are supplied to a CPU 130. In order to

execute respective programs according to a command, the CPU
130 outputs a command signal to each motor controller 131, so as
to start or stop the motor, for instance. Each motor controllers
131 is responsive to the command signal, to output control

25 signals to respective motor drive circuits 132. In accordance
with drive signals of the respective motor drive circuits 132, the
previously-noted loading motor M2, the spindle motor M) and
the linear motor M3 are driven.

~ The CPU 130 is constantly connected to a power source.

30 When a power-ON is selected, a main power source 133 outputs a
control signal so as to supply electrical power to the respective
parts. A first switch SW] is electrically disposed in an electrical
power supply line connected to the head-up detection sensor S4.
The opening/closing operation of the first switch SWj is

35  controlled by the CPU 130. The CPU 130 executes the flow chart



I nj ect support piece noves away fromthe hold pin 40, and then the third
inject plate 36 rotates in the direction indicated by the 25 arrow E by
way of the contraction of the coil spring 42. Thus, the .cassette inject pin
35 is poesitioned in the engaging position wThin the cassette insertion
space 19 and slides together with the first inject plate 30 so as to
automatically insert the disc cassette 250 to the position of conpletion of
i nsertion of the cassette. 30 (6. Shutter opening and cl osing nechanisn)
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and a straight are% whi ch 21 extends in the sane direction as the
cassette inserti®BRY%irection. A shutter opening pin 44, projecting into the
cassette insertion sgcstly,oin isepn§bgkdawteash ishmadenth dleterBineThveheshert taer

opening pin 44 i3Ai%68 N Herid HoR TOUGSP! O AEE (Rt SHowhy"ERbEEN
an interface 135. When the command is generated from the host
computer, step S102 enters in which a counted value is cleared.
Thereafter, step S103 proceeds in which a normal mode is
10 executed on the basis of the command. In step S101, in the
absence of the command from the host computer, step S104
proceeds in which the counted value. is incremented. Then, in
stép S105, a test is made to determine whether the counted value
exceeds a predetermined value. In the case of the counted value
15 above the predetermined value, this means that the command is
not supplied for a predetérmined ‘time period or more. In this
case, a sleep mode is set and then the first switch SW3 is
switched OFF. Thereafter, in step S105, in the case of the counted
value below the predetermined value, the procedure returns to
20 step S101. In this manner, the above-noted routine is repeatedly
executed. As can be appreciated from the above, by way of the
above-noted control procedure, the normal mode or the sleep
mode is selectively switchable. :
A voltage-level detecting portion 134 detects the output
25  voltage* from the main power source 133 so as to output a
voltage-drop signal to the CPU 130 when the output voltage is
below a predetermined level. In the presence of the voltage-
drop signal, the CPU 130 outputs control signals to a second
switch SW2 and a third switch SW3 so that the second and third
30 switches are switched ON. If required, the CPU 130 operates to
shift the magnetic head 80 to the unloading state and to shift the
head carriage 71 to the locked state, by outputting a release
pulse to the electromagnetic attracting/unattracting portion 108.
Referring to Fig. 24, there is shown a circuit diagram of the
35 motor drive circuit 132 of the loading motor M2. In Fig. 24, the



5 hole 45a is forned at the other end of the noveable plate 45, so as to
adjust a traveling distance of the noveable plate. A noveable guide pin 46
is engaged with the elongated hole 45. The noveabl e guide pin 46 is
arranged w t-hin the cassette-insertion space 19 and its both ends are

I nserted into respective 10 guide hol es of the upper wall portion 2a
and the bottom edge portion 2c of the cassette holder 2. The noveable plate
45 is formed with a spring hook hanger 48 at its center portion. A coiled

tension spring 50 .is gan ed beE .the spring.hook hanger 48 an(ii a spring
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s and a voltage of the L level is applied to the input terminal T2, a
current I1 flows through the loading motor. In contrast to the
10 above, in the case that a voltage of the L level is applied to the
' input terminal T1 and a voltage of the H level is applied to the
input terminal T2, a current 12, flowing in the opposite direction
to the current I1, flows through the loading motor. In this
manner, the rotational direction of the loading motor M2 can be
15 controlled. The rotational speed of the motor is controlled by
varying duty-ratios for the voltages respectively applied to the
input terminals T] and T2, i.e., by way of a pulse-width
modulation control (PWM control). During the cassette eject, the
CPU 130 performs a flow chart illustrated in Fig. 27, while the
20 motor controller 131 outputs a drive signal having a waveform as
shown in Fig. 25. During the descending operation of the
magnetic head, the CPU performs a flow chart illustrated in Fig.
26, while the motor controller 131 outputs a drive signal having
a waveform as shown in Fig. 25. That is to say, the loading motor
25 M2 is adjusted to a high speed in the former half of the cassette
eject operation, to a medium speed in the latter half of the eject
operation, to a high speed in the former half of the head |
descending operation, and to a low speed in the latter half of the
head descending operation. As a whole, the rotational speed of
30 the loading motor is controlled to a higher speed during the
cassette eject operation and to a lower speed during the head
descending operation.
" Hereinafter explained in detail is a control routine of
descending operation of the magnetic head in accordance with
35 the flow chart indicated in Fig. 26. '



prowvided at the inside of the ring-shaped reference plane 52a, so that the
hub 203 of the nagneto-optical disc 202 is attracted onto the turn table 52
by way of aniattraction force of the nagnet nenber 53. 30 (8. Cassette
posi tioni ng ‘mechani sn) As clearly.shown in Fjgs. 4, 5A, and 5B, the
cassette positioning nechani sm 360 has hei -l evel positioning nenbers 55
standing at four peints of the chassis 1. In the shown enbodi nent, the

hei ght - | evel positioning menbers 55 are 35 forned integral with the
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the loading motor M2 is driven at a low speed so that the output
gear 59 is rotated in the direction indicated by the arrow R2.

~ When the reverse-rotation position detection switch SWB detects
that the pin 60 reaches the point b through step S203, S204

10 proceeds in which the loading motor M2 is stopped. ,
Subsequently, in step S205, the loading motor M2 is driven to
rotate the output gear in the -direction indicated by the arrow R1,
for the purpose of returning the pin 60 to its reference position.
At the time when returning the pin, it is unnecessary for the

15 driving speed of the loading motor M2 to limit to a particular

| speed. In step S206, the reference position detection switch SWju
detects that the pin 60 reaches the reference position, step S207
enters in which the loading motor M2 is stopped. In this manner,
one cycle of the control routine terminates.

20 Hereinbelow explained in detail is a control routine of
ejecting operation of the cassette in accordance with the flow
chart indicated in Fig. 27. '

Firstly, in step S301, the loading motor M2 is driven at a
high speed for a predetermined time period, so that the output

25 gear 59 is rotated-in the direction indicated by the arrow R1. In
step S302, the loading motor M2 is driven at a medium speed
faster than at step S202 shown in Fig. 26, so that the output gear
59 is rotated in the direction indicated by the arrow R1. In step
S303, when the reverse-rotation position detection switch SWpB

30 detects that the pin 60 reaches the point a, step S304 enters in
which the loading motor M2 is stopped. In step S305, for the
purpose of returning the pin 60 to the reference position, the
loading motor M2 is driven so that the output gear 59 is rotated
in the direction indicated by the arrow R2. In step S305 when

35 - returning the pin, it is unnecessary for the driving speed of the



casseette i s pushed downwardly by the respective projected portions 20 of
the cassette holder 2. 10 A di nensi onal standard (a thickness, a
flatnesSs or the like) of the disc cassette 250 is dependent on the

peri pheral edge area of the upper and | ower, hal ves 201la and 201b, which
area serves as a reference plane. The four 4k ght-1evel positioning nenbers
55 are provided to-support four corners of the disc cassette, lying 15
within the reference plane of the square disc cassette 250. Additionally,

t he cassette poiit'_oni ng macllﬁvini sm 350 has a pair of right_and Igft
posi tioni ng pi nsO3HNg: AMROTg M2 {0 dinaib; tedprepatticuiaigSpiest e 1B StEResd06, the
positioning pingefefenée positionedetedétdon hewhehi SWRiI detedptoanes (ROGiaf 60he

di sc cassette ZSOﬁ%thg as&endl ng. 20... postltlgs Zf tgie spi nd] e Ilétlng
plate 3. In the P3MFEd o SEPGHCS RESIHOM: ¥§BsRP0L SBIFTF sitho MEBniF | v
positioned by wégadingt meotesi M2 fispsioppedni ky thisnmagmer, aneeeyrleiofetye each
of the proj e%t edoRftol! PHRLiAE TBYmARatker ned of a resilient nenber such as a -

25" i noertTon of thoReeaEdecHiEs Sboriers. SRR & GHRGE &IEEETRthani om)
As shown in Fi ggoudterrslebtroisti easiett eutilizing portioe dfanhs mpiadle haster
| oading bl ock mf\ﬁ'tf?r Iﬁ7F{é.X5§, ond anﬂf terminal of each phase of the spindle
: - motor M1 and one end of the coil portion 111 of the
10 electromagnetic attracting/unattracting portion 108 are
connected to each other through a series circuit consisting of the
second switch SW2 and a diode D. The other end of the coil
portion 111 of the electromagnetic attracting/unattracting
portion 108 is grounded through the third switch SW3. When the
15 second and third switches SW2 and SW3 are switched ON in

response to the control signal from the CPU 130 during rotation

of the spindle motor Mj, a counter-electromotive force created

by the spindle motor M is supplied to the coil portion 111.

(15. Conditions of respective members in a stand-by state for
20 cassette insertion)

In this case, since the first lifter control member 101 of the
head lifting mechanism I is held in the head-up position (the
lower position) and the lifter 113 is held in the lower position,
the magnetic head is positioned in the unloading position and

25 additionally the head carriage 71 is locked, as illustrated in Fig.
16. On the other hand, the slide plate 4 is maintained in the
unloading position, because its lock pin 26 is engaged with the
lock member 24. As shown in Figs. 11, 13A and 14A, the cassette
holder 2 is held in the ascending position, whereas the spindle

30 lifting plate 3 is held in the descending position. In the unloading
position of the slide plate 4, the inject support piece 4 of the slide
plate 4 engages with the hold pin 40 of the third inject plate 36,
and as a result the cassette inject pin 35 is maintained in the
stand-by position.

35 (16. Shutter opening operation)



chassis 1. Accommpdated in the |oading block nmenber 57 are a 30 | oading
notor M2 consisting of a direct-current notor, and an internedi ate gear
mechani $m 58 out putting an increased torque through an end gear 58a with
reductien of: the rotational speed of the | ddding notor M2. Meshed
engagenent with the end gear 58a is an out put gear 59 arranged outside of .
the | oading bl ock 35 nenber 57. A drive pin 60 is projected fromone side
wal | of the 23 output gear 59 and near the outer periphery of the gear.
Al so provided in the 7 are a.referenc$h$o i tion

detection switch SWA gﬂ%f"%ﬁ%?ﬁtﬁ ?W@daﬁﬁui:%‘?d .t 8§ SBin 60 is
det ect ed, and acassettes 23(tiat imseriedsintioonhe dedssette ohokleswl; ahe SitBettedt

shown in Figs. 4@fde fi - suitficd SR to'fVﬂled%E%tdaQ&t{Sé""ztS@‘_‘?é ﬁ»éﬁépmni&rrl

generate out put SI S 1in |ca Ao, LN case _
positions of thabp rnezsb with the .%b@ateasoﬁwm Pin P4y, ag7il l‘Fﬁ@ttegl sin g
control to tde 3bovewmnth@®dclmeﬂ PB0Ors ERrthér pesdreedrethtontiehe basi s

of the 10 out pytsslr ot ' Hfustest’ SpERE HIR' Ak 0oVl Cabhe iV b nofe #5¢
against the contraction of the coil spring 50, and thus the shutter
205 is gradually opened, while moving in the direction indicated
by the arrow L. As shown in Fig. 31, when the shutter opening
10 pin 44 is transferred from the sloped portion of the cam hole 43
to the straight portion, the shutter 205 is fully opened and
additionally the inserted front end surface 20lc of the disc
cassette 250 abuts the moveable guide pin 46. Under this
condition, when the disc cassette 250 is further inserted into the
15 inside, the shutter opening pin 44 moves along the cam hole 43
and the moveable guide pin 46 moves along the guide hole 47.
That is, the moveable plate 45 moves in parallel in the cassette
insertion direction against the contraction of the coil spring 50,
and the disc cassette 250 reaches the position of completion of
20 insertion, as shown in Fig. 35. '
(17. Cassette auto-inject operation) |
In the inserting process of the disc cassette 250, as shown
in Fig. 32, the lock member 24 rotates in the direction indicated
by the arrow B' against the bias of the coiled torsion spring 25 by
25 pushing the release lever 24b of the lock member 24 by the
inserted front end of the disc cassette 250, thereby permitting
insertion of the disc cassette 250 into the inside. Just before the
lock pin 26 is unlocked, the cassette inject pin 35 is positioned in
the inlet of the cassette inject groove 208 of the disc cassette 250.
30 As shown in Fig. 33, when the lock pin 26 is unlocked, the slide
plate 4 slides in the direction (toward the loading position)
indicated by the arrow A. Owing to the above-noted sliding
movement, restriction to the hold pin 40 is released, and as a
result the third inject plate 36 can rotate in the direction
35 indicated by the arrow E.



theereverse-rotation position detection switch [err]. A reference position
Is discrimnated by the output fromthe reference position detection switch
SWA, whéreasfa point a and a point b are diserimnated by the output from
the reverse-rotation 15 posi.tion detectiomzsw tch SWB. Returning to Fig.

6, arranged at the rotationally engaging position of the pin 60 is an

i njectabl e bent piece 61 of the slide plate 4. The injectable bent piece 61
is formed by bending one end of the slide plate 4. \Wen the drive pin 60,

by the arrow Ri -t he geoens of (ls' UPa bl Blae" o cBrithlit sy BusCpREL
in a manner so #dateo36hig tSth%IQItthdHEah@n&Hdi@afﬁdhbyI@&daﬁ@vpcgl%md)n to

t he unl oading p rﬁh&n tR&adddhd! ﬂﬁeéprﬁlﬁ&ﬁﬂ@@oofothfbe ifiOtHe SHfddMDB. 25
Al so arranged at, é %ftl},ytkﬁna”%{ ?Ea posi tion of .the drlv%gom 60 are
a pushed portiof? ¢ APVt Sl 1BE FRSREHE d&ﬁ‘?toﬂl% shters
sub-slider 8%, hhehinjext! grtexvei 208hef the ndisc cedssette |250,i ag sheeiminsHigl 784.as
set out |ater. d 0 r p i on,
Fotates in the 0 M CONBRD, £ rutfey STRIAE aReht BT CReh ey
rotational noverfBifct g aieh@(hrmv@epriﬁe@aeaemchﬁ@tedommﬁ}ed a@fmﬁp@aba way

of the contraction of the coil spring 42, permits the disc cassette

250 to be automatically injected into the cassette holder 2. In

10 this manner, as illustrated in Fig. 35, the disc cassette reaches the

insertion completion position in which the inserted front end

surface 201c of the disc cassette 250 abuts the cassette stopper

22. '

For the inserting operation of the disc casseite 250, as
15 shown in Fig. 5B, since the height of the cassette insertion space
defined in the cassette holder 2, is so dimensioned to be greater
than the thickness of the disc. cassette 250, the disc cassette 250
can be smoothly inserted to the insertion ¢ompletion position.
For the same reasons, the disc cassette can. be smoothly ejected
20 during the cassette eject.
(18. Operation during cassette loading (cassette positioning, disc
loading)) '
After the disc cassette 250 is injected into the insertion
completion position, the inserting operation for the slide plate 4
25 is continued, and as a result the spindle lifting plate 3 is moved
along the spindle lifting guide groove 10 and shifted to the upper
position, and additionally the cassette holder 2 is moved along
the holder lifting guide surface 9, and shifted to the lower
position by virtue of the bias of the coiled torsion spring 15, as
30 seen in Figs. 12, 13B and 14B.
The lifting motion of the spindle hftmg plate 3 and the
descending motion of the cassetite holder 2 permit the turn table
52 to approach to the hub 203 of the magneto-optical disc 202.
As a result, the hub 203 is attracted onto the turn table 52 by
35 way of-a magnetically attracting force caused by the magnetic



nmovenent of the magnetic head 80 by pushing the pushed portion 85a by the
drive pin 60 or by pushing the pushed ‘portion 87a through the injectable

bent piece 61. The | oadi ng bl ock 24 nmenber 57 al so serves as a part of
t he magnetic-head lifting nmechani sm 380. (1@3 Means for preventing a
runaway operation of |oading notor) 5 On the other hand, provided at

a part of the outer periphery of the output gear 59 is a non-toothed
not ched portion 63 not having teeth 62. The rotation of the end gear 58a is

not transmtted at {he t ched rtion 63. That .is,tQ. sayn~,as. regards the
Togul B posi ¢ oRGoRE Sy SUER Rt ot5” akneliPrsic Qisdanopniah B diveH°
corresponds to &y #hespindlghmotor Mot ati on of the end gear 58a is not

fransmitted Even whesyide ! e alichdifl ' RlbBonn8f | et Moindld Afftindh plaldi gat ed
by the arrow R1L has overrun the polnt a ,and thus the l[.oadi hg no oPI\/IZ as
run away (furtha@nddihe ggscen gdm%mbiﬁa be ccatnekie cRidehue tRerotate in

the direction positioning pin pair 56 standing on the spindle lifting plate 3 are
inserted into the positioning grooves 208 of the disc cassette 250.
Due to the descending motion of the cassette holder 2, the four
height-level positioning members 55 attached onto the chassis 1,
are brought into abutment with the bottom surface of the disc
10 cassette 250 within the cassette insertion space 19. That is to
say, as shown in Figs. 12, 13B and 14B, the positioning of the disc
cassette 250 with respect to the horizontal direction, is achieved
by way of insertion of the positioning pins 56 into the positioning
grooves 208, whereas the positioning of the disc cassette with
15 respect to the vertical direction, is achieved by supporting the
upper surface of the disc cassette by projected portions 20 of the
upper wall portion 2a of the cassette holder 2 and by supporting
the bottom surface of the disc cassette by the four height-level
positioning members 55. Also, since the square disc cassette 250
20 is supported at its four corners lying within its reference plane
by the height-level positioning members 55, a precise positioning
with respect to the vertical direction can be ensured.
Furthermore, the disc cassette 250 supported by the height-level
positioning members 55 are merely pushed by the projected
25 portions 20 facing the respective height-positioning members 55,
the positioning of the disc cassette is precisely achieved with
respect to the vertical direction, even when the upper half 20la
of the disc cassette 250 is deformed to be raised in the vicinity of
its central portion. .
30 (19. Spindle motor drive & Unlock operation of Head carriage)
The pair of cassette state detection sensors S] and S2 are
lifted up together with the spindle lifting plate 3 and shifted to
their detectable position. Depending on the write protected state
of the disc cassette, only one of the outputs from the sensors is
35 switched from the L level to the H level, in case of the disc



15 =indicated by the arrow Rl, thereby avoiding collision between the pin
and the pushed portion 85a of the main-slider 85. Likew se, even when the
drive pikn 60irotating in the direction indicated by the arrow R2 has
overrun‘the *point b and thus the . oading netdor M2 has run away (further
driven), the drive pin 20 60 cannot continue to rotate in the direction-
i ndi cated by the arrow R2, thereby avoiding callision between the pin and
the injectable bent pi ece 61 of the slide plate 4. As shown in Fig. 19, a
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di sengaged becomes kept at the H level and the output from the loading -state
10 detection sensor S3 becomes kept at the H level, the CPU
determines that the disc cassette 250 is conditioned in the
loading state. Then the CPU operates to drive the spindle motor
M1 and to unlock the head carriage 71, as follows. That is, by
driving the loading motor M2, the drive pin 60 is rotated in the -
15 direction indicated by the arrow R2 and displaced from the
reference position to the point b, and further returned from the
point b to the reference position by way of the reverse rotation
to the direction indicated by the arrow R1. Thus, the first lifter
control member 101 is displaced from the lower position to the
20 upper position, with the result that the head carriage 71 is
" unlocked. A judgment as to whether or not the first lifter control
member 101 has been displaced to the upper position, is made

by checking whether or not the output from the head-up
detection sensor S4 is switched to the H level. In case of the

25 output of the L level, the unlocking operation is repeated again.
(20. Magnetic head descending operation)

The CPU 130 is responsive to the outputs from the cassette
state detection sensors Si and S2 to discriminate a class of the
loaded disc cassette 250 and to read out a disc class data

30 recorded on the magneto-optical disc 202 by way of a photo
detector (not shown) through the objective lens 78, consequently
to discriminate the class of the disc cassette 250. Based on both
the discriminations, in the case that the disc cassette is used as a
ROM, the unit waits for a next command in the unloading state

35 without descending the magnetic head 80.



25 4romthe end gear 58a by virtue of its rotation to the direction

I ndicated by the arrow R2. The elastic force of the other |eaf spring
forces the output gear 59 in the direction indicated by the arrow RL. That
I's, even when the output gear 59 is disengaged 5 fromthe end gear 58a
owing to the presence of the notched portion 63, the output gear is forced
toward the end gear 58a. Thus, by way of the reverse rotation of the

| oadi ng motor M2, the out gear is soon returned to the neshed engaging

state in which the eﬂg a5 538%&?8 éﬁthHb%% gissgeni%a %Srrqﬁhgﬁle vgagg each

10 other. In the shown e 1 men or avoi
runaway oper at i tatothet désd casseits iptusednas & K AVhstheycnagneasic ﬁlhedc&nlpl at es

and the |eaf spabmdeaum MHRAFSI SR & or@RRSt THCHEGIRYVIN et Moformagnet | ©
force of a pernanent t he means tg@ 6% i m e to

the two cam pl atedirghy TR o wn@br%g@ 19 (g FEaEs
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proj ected driven to rotate the drive pin 60 in the direction indicated by the
arrow R2, so as to shift the output pin from the reference position
to the point b and to return again the output pin to.the reference
position with reverse rotation of the motor to the direction

10 indicated by the arrow R1. Thus, the second lifter control
member 96 is displaced from the lower position to the upper
position, with the result that the second lifter control member 96
pushes the lever portion 113b of the lifter 113 up. The pushing
force produces a downward displacement of the lifter 113, and

15 thus the magnetic head 80 moves downward owing to the
recovery of deformation of the head arm 81, as shown in Fig. 16.
Then, a lift caused by rotation of the magneto-optical disc 202
exerts on the magnetic head 80, so that the unit is maintained in
the loading state in which the magnetic head is floated and

20 traveled on the magneto-optical disc.  In the above-noted loading -
state, the unit waits for a next command for a recording or
reproduction.

Hereinafter described -in accordance with the flow chart

shown in Fig. 26 is the control of the loading motor M2 during

25 descending operation of the magnetic head. That is, the loading
motor M2 is driven at a high speed in the direction. indicated by
the arrow R2 for a predetermined time duration, by outputting
the drive signal having a waveform as shown in Fig. 25. After
the predetermined time duration has elapsed, the motor is driven

30 at a low speed. Thus, the speed of displacement. of the second
lifter control member 96 from the lower position to the upper
position is set to a high speed at the former half of the
displacement, and to a very slow speed at the latter half.
Accordingly, the magnetic head 80 which descends with

35 restriction on the head through the lift-up portion 113a of the



porgi ons should be formed at two points of the one camplate. (11. Head
mechani sm - 20 As clearly shown in Figs. 4 and 7, the head nechani sm
370 has=a pair of left and right guide rail shafts 70 which are supported
on the chassis 1. The guide rail shafts 70 &4 e arranged to extend in the
directions indicated by the arrows Gand G. A head carriage 71 is provided
m dway between the-guide rail 25 shafts 70. Rollers 72 are rotatably
supported on the head carriage 71 totally at three points of the right-hand
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35 than one FJ&“Slrxrf(a%I:e,glézlngeaglgitgonsarllf%)c ttg Z)Qéveantnggpoer}gez:&;iie?c%%d?ng atlilr'neOfof
the head, because the descending speed of the magnetic head 80
is controlled to be a high speed at the former half of the |
descending motion.
10  (21. Operation during sleep mode)
' As set forth above, in the case that the loaded disc cassette
250 is held in its recordable/reproducible state, when waiting for
a next command, the CPU 130 operates to shift its internal
counter at the count-up state, as shown ‘in the flow chart of Fig.
15 29. Thereafter, when the counted value has exceeded a
predetcrmiried value, i.e., when the predetermined time duration
has elapsed without receiving the next command, the sleep mode
is established. When entering the sleep mode, the CPU 130 stops
the power supply to the head-up detection sensor S4 by
20 switching the first switch SW1 OFF. Traditionally, the head-up
detection sensor S4 is necessary only when the unit is turned ON
or during insertion of the cassette. The electric power
consumption can be reduced by shutting off the electric power
supply for a particular time zone in which there is no necessity of
25 the sensor S4.

When receiving the next command before the counted
value of the counter exceeds the predetermined value, the
counted value of the counter is cleared and the next command is
executed. '

30 (Operation during service interruption)

Owing to service interruption or the like, in the event that
the electric power supply is shut off, the voltage-level detecting
portion 134 detects a voltage drop that the detected voltage
becomes below the predetermined vdltage level, so as to output a

35 signal to the CPU 130. Hence, the CPU 130 generates control



26 4-nsi de yokes 76. These nenbers are forned in the elongated fl at

pl ate-1i ke fashion, and aligned in the sanme direction as the guide rai
shafts %90. Each outside yoke 74 and each magnet 75 are fitted to each

ot her, whereas each magnet 75 and each insin 5 yoke 76 are spaced apart
from each other by a constant distance. Coﬁ portions 77 are slidably
provi ded on the respective right- hand and |l eft-hand inside yokes 76, in a
manner so as to surround the outer peripheries of thé inside yokes. The

pair of coil portions 77 are fixed on the head carriage.71. The head 10
carriage 71 canSHENa$\AY asntq pavitehy dbe seend napd dhud Byitches o nd and
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the coil spring 103, so that the first lifter control member is
shifted from the upper position to the lower position. . Due to the
10 displacement of the first lifter control member 101, the lever
portion 113b of the lifter 113 is pushed down and the lifter is
shifted to the upper position, such that the magnetic head 80 is
. conditioned in the unloading state. Additionally, the lever
portion 113b of the lifter 113 is engaged with the saw-toothed
15 portion 105 of the first lifter control member 101, and as a'result'
the head carriage 71 is held in the locked state. |
When released from the above-noted service interruption,
the unlocking operation for the head carriage 71 is performed.
(23. Operation during cassette eject)
20 When the cassette eject mode is selected, the CPU 130 stops
" the spindle motor M] and validates that the rotation of e spindle
motor M1 has been stopped. Thereafter, the CPU 130 drives the
loading motor M2 to rotate the output pin 60 in the direction
indicated by the arrow R1 so that the output pin is displaced
25 from the reference position to the point a and returned to the '
reference position with the reverse rotation from the point a to
the direction indicated by the arrow R2. In this case, according to
the rotation of the output pin 60 in the direction indicated by the
arrow R1, the injectable bent piece 61 of the slide plate 4 is
30 pushed, with the result that the slide plate 4 slides to the
unloading position against the contraction of the coil spring 8.
Owing to the former half of the sliding movement of the slide
plate 4, the spindle lifting plate 3 is moved along the spindle
~lifting guide groove 10 and displaced to the lower position, and
35 additionally the cassette holder 2 is moved aldng the holder



opti cal bl ock el enment (not shown) is converged to the nagneto- optical disc
202 through the objective lens 78. The |l aser. beamreflected fromthe
magnet o>optixcal disc 202 is returned to the optical block el enment through
the objective lens 78. At this time, 25 tH®& focusing control of the |aser
beam is achi eved by displacing the position of the objective lens 78. A
magneti ¢ head ‘80 used for a magnetic-field nodulation, is a flying head
supported on a flexible head arm 81 which armis fixed to the head carri age

71 at one end S leyi e r T,

magneti c head ?SH %%ﬁgi@%%r?&ébog\lleﬁ%%ﬁ%%ﬂgggli gngﬁégp pﬁﬁm%ea%&ép% 80
i s gradual |yt itheeBlagoRhiaedeol @%v@?@iophépﬂﬂﬁel end (the head side) of the
head arm The magnetbge headh80dowarelrtli @ nﬁﬂawmehﬁ dfr @Eesép’lhale i16Ft iR t at a
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head 80. The | i&i&ex?fa[g@dt %r&rﬂet}@@aﬁbﬁfighﬁllg té}g%%e?eféﬁigf the disc cassette

250. Due to the upward displacement of the cassette holder 2,

the four height-level positioning members 55 are moved out of

the cassette insertion space 19.

10 Owing to the latter half of the sl'iding movement of the slide
plate 4, the injectable support piece 41 of the slide plate 4 pusheé
the hold pin 40, and as a result the third inject’ plate 36 rotates in
the direction indicated by the arrow E' against the contraction of
the coil spring 42. By way of rotation of the third inject plate 36,

15 the first inject plate 30 slides in the direction indicated by the
arrow C', and thus the second inject plate 33 rotates in the
direction indicated by the arrow D'. Owing to the sliding
movement of the first inject plate 30 and the rotational
movement of the second inject plate 33, the cassette inject pin 35

20 rotates in the direction indicated by the arrow C', rotating in the
cassette eject direction, so that it goes out of the inject groove
208 of the disc cassette 250. Thus, a restricting force on the disc
cassette 250 is released, the shutter opening pin 44 moves along
the cam groove 43 to its starting point by way of the bias of the

25 coil spring 50, with the result that the disc cassette 250 is moved
in the eject direction by pushing the cassette with the shutter
opening pin 44. In this manner, the disc cassette 250 is forcibly
ejected out of the cassette holder 2.

During the cassette eject operation, the control for the

30 loading motor M2 is executed on the basis of the flow shown in
Fig. 27. That is, in accordance with the output of the drive signal
of the waveform shown in Fig. 27 to the loading motor M2, the
motor is driven at a high speed for a predetermined period of
time in the direction indicated by the arrow R1, and driven at a

35 medium speed after the predetermined time period has elapsed.



the.direction opposing the disc. As a consequence, the magnetic head 80 can
float on the magneto-optical disc 202. The magnetic 5 head 80, which
travel s on tihe nmagneto-optical disc 202 in the |loading state, generates a
magnetic field directed perpendicularly to 4%e plane of the magneto-optical
di sc 202 selectively in the opposing directions. (12. Magnetic head lifting
mechani sm 10 - As clearly shown in Figs. 4, 6, and 8 to 10, the
magneti c head lifting nechani sm 380 includes the |oading bl ock nmenber 57,

e 11 pear ot of, L0 LGAPLIOAL JBR\ECTE S Ste 023D PO A NS, 5
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converter 382. 2fect operatih ©a8WBei PeffofifiedBvésy Huickiie | SRR th®tion to
rotational - notion .converter 382 has a_suppott “‘nenber fixed on the
Chagsi s 1. The (ATHECIEISPERS 1is SELBoMIG ANEHUTR SRESID SPFITER B8 AT, 1 such
a manner as to helf§l wiiehl stoppinghahdi metionond the slide plate 4 and the
motion of the spindle lifting plate 3 linked to it, mechanical shock
~ can be suppressed to the same extent as the prior art unit.
10 During the above-noted operation, the slide plate 4 reaches
the unloading position at the time when the cassette inject pin 35
goes out of the inject groove 208 of the disc cassette 250. The
lock member 24, being free from the restriction thereon, rotates
in the direction indicated by the arrow B by way of the bias of
15 the coiled torsion spring 25 and engages with the lock pin 26 of
the slide plate 4, and whereby the slide plate is held in the
unloading position even if the output pin 60, shifting the slide
plate to the unloading position, is returned from the point a to
the reference position.
- 20 On the other hand, during the sliding movement of the slide
“plate 4, the injectable bent piece 61 of the slide plate 4 pushes
the pushed portion 87a of the sub-slider 87 of the head lifting
mechanism 380. Subsequently to the sub-slider 87, the main-
slider 85 also shifts in the direction indicated by the arrow H',
- 25 and thus the second pushing pin 91 of the sub-slider 87 pushes
' up the pin portion 104 of the first lifter control member 101. As
" a result, the first lifter control member 101 is displaced from the
upper position to the lower position by way of the contraction of
the coil spring 103. Owing to the displacement of the first lifter
30 control member 101, the lever portion 113b of the lifter 113 is
pushed down and the lifter 113 is displaced to the upper
position, and thus the magnetic head 80 is maintained in the
unloading state. Also, the lever portion 113b of the lifter 113 is
engaged with the saw-toothed portion 105 of the first lifter



I ndi.cated by the arrows Hand H, by way of the guide pins 83 25 and th
el ongated hole 84. The nmain-slider 85 is biased in the direction (the
direction ofithe initial position) indicated by the arrow H by way of th
contraction of the coil spring 86. The nmiggslider 85 held in the initia
position, is positioned in such a manner that its pushed portion 85a is

spaced apart fromthe 30  drive pin 60 held in the reference position.

e

e
I

‘The

sub-slider 87 is arranged to be slidable in the directions indicated by the

88 and the el ongfz?fléla) lh%{eén tqﬁoﬁ ﬁ% gﬁ‘?&:?gggﬁ%% g?/es\g@é]dg%@tﬁ?e Hrgelsp

direction 35 |r’|x¢|coa1cesd logkedhe arrow H (the direction of the initial

arrows H and H

position) by

sub-slider 87 held
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that its pushed p;sgmtomnmmrs §HH?@ed hapdisc felgknghdanechasablis peaiidpdece

61 of the slide gl Bt embveablé Iup hhe &@wﬁl W.ittPQEsIBéchto the &halx, siHeder 87
is forned W|th a secon
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cassette cllcﬁger is pl%lv?dg&' to behmove%ble up and down, the
positioning member is provided at the chassis for positioning the
disc cassette in the vertical direction, and during loading of the
disc cassette the disc cassette can be positioned in the vertical
direction (the direction of height of the disc cassette) by way of
the positioning members, while the cassette holder descends
toward the chassis, it is not required to provide a restricting
member such as cassette pushing portions on the cassette holder
for restricting the movement of the disc cassette, and thus
preventing the disc cassette from being brought into sliding-
contact with such cassette pushing portions, during the cassette
eject or during the cassette inject. This prevents undesired wear

" at the upper wall of the disc cassette and ensures a smooth

20

25

30

35

-ejecting and injecting operation of the disc cassette.

According to the invention, since four corners of a
substantially square disc cassette is supported by way of the

-positioning members in the height direction of the cassette, the

positioning of the disc cassette can be achieved with a high
accuracy.

According to the invention, since upper and lower surfaces
of the disc cassette, which surfaces extend at the four corners of
the cassette, are supported by the projected portions of the
cassette holder and the height-positioning members formed on
the chassis, a precise positioning can be made in the height
direction of the disc cassette, even when the central portion of
the upper surface of the disc cassette deforms in convex fashion.

Furthermore, in a disc drive unit made according to the
invention, in which a cassette eject operation and a head
descending operation are performed by utilizing a same loading
motor, a rotational speed of the loading motor is set to be faster



facing apart fromthe pushed portion 87a. A pivotal plate 92 is supported
on-the main-slider 85 by way of a support pin 93 in a manner so as to
rotatabl-e inithe directions indicated by the arrows | and |'. The pivotal
plate 92 10 is biased in the direction indgrated by the arrow | by way of
the bias of a coil spring 94. The upper wall portion 92a of the pivotal "
plate 92 is arranged to abut a stopper portion 85b of the main- slider 85.

The pivotal plate 92isforrred vvithafirst pushing pin 95. 15 The
second lifter cqnt.rol .nenber i.S supported on,the sup ort nber 2 by
nmeans of the el Hﬂ&geglesrf‘é’[sfeté%’ CI&Ab 1A 4289 e be urg ae

di rections i ndi hedddddéscehdingroperatidnanand’ thu'Ehensmngmdal qﬁt(rkr caesdtto!

nenber 96 is bi i d| c of the
Coring bias of Gts OBty té?sh%%vr%ﬂgﬁ’% P, e MifsE silerlle (B
lifter control Mﬁusmg 8rnoss duringe dhat adoﬂéscqmbngu ereratien.and- by
posi tion) atg whi Ch t RRcbtdih@r tduge! mveﬁmdﬂ Oﬂleg%tﬁioﬂdlesﬁééipfﬂf thd ter

oy of ot orlbAdhe MGl ok Enec ARET By ings B TR BUEBEIRES: (e
bias of the coihesl tdrrse:enm@romaﬁsn bhée aedmcklbwbredumgt thd laweber 96
|'s rotatable anRaYe, tﬁere‘cbt ARGy aBYm%%ht' Oggﬁlgnc head to make a soft landmg
on the disc surface without increasing the entire time period
10 required for completion of descending motion of the head.

While the foregoing is a description of the preferred
embodlments carried out the invention, it will be understood that
the invention is not limited to the particular embodiments shown
and described herein, but that various changes and modifications

15 may be made without departing from the scope or spirit of this
invention as defined by the following claims.



1
an upper position (the head-down position) in which th'g1l S eetHaSBeerfRe acefle
of the lifter 113 is pushed upwards. The second lifter i 96 S

formed-with a sloped portion 99 30 which is graduall'y
the ditecti‘on indicated by the arrow H . B sl oped portion 99 S arranged

substantially at the sane level as the first pushing —tte
plate 92. Additionally, the second lifter control ne einB@HEFrTf‘ﬁ%é%é/“&
mannBEPBACEHe < nd

arotation transmtting portlon 100. 29 In the sa

lifter control Jifter control ne TOT 1S supported
on the support the el ongated shaft 102 and provided
to be rotatabl & in Andisf dsitingnepparatestfod dxivinge ardisowsresordimgd K . The

first 1ifter copioh RREDRmd@helsil 258cl Ballitiell Eo01 1gRabARIcCAt ed by the

arrow K by way of the contraction of a coil spring 1 tation of the
first lifter c%?lWSFSIRgnber 101 is restricted at a position (a | ower
position) & which &hehassis; portion 104 of the first lifter control nenber

101 abuts the rotat} ofssette holder having an upper wall section and a lower
wall section spaced apart from said upper wall section by a
distance slightly greatet than a thickness of said disc recording
medium, and being moveable up and down between an upper

10 position and a lower position with respect to said chassis, and the
~disc cassette being injectable into and ejectable from an internal
space defined between said upper and lower wall sections;

a disc rotating mechanism provided to be moveable up and
down between an upper position and a lower position with

15 - respect to said chassis, and being chucked with said disc
recording medium accommodated in said disc cassette at said
upper position, for rotatively driving said disc recording medium;

height-level positioning members provided at said chassis,
so that at least an upper end of each of said height-level

20 positioning members is located at a higher level than said lower
wall section of said cassette holder, when sa1d cassette holder is
held at its lower position; and ‘

moving means for moving said cassette holder from its
upper position to its lower position and for shifting said disc

25 rotating mechanism from its dscent position to its upper position,
during loading of said disc cassette.

2. An apparatus as set forth in claim 1, said height-level

positioning members are provided on four places of said chassis,
30 to support a bottom of said disc cassette in a vicinity of four

corners of said disc cassette having a substantially square shape.

3. An apparatus as set forth in claim 2, wherein said cassette

holder has projected portions downwardly projecting from its

N 1 mm



10 transmtting portion 100 of the second lifter control nenber 96. By way
of rotation in th@hidiShetiasBeeniReplacedit ed by thé arrow K against the spring
bias, the-first I|i Lr mber 101 di spl aceabl p= ' '

P

a o~

position (& head-u m#ﬁmu)mrl whi ch thé3 ever port 'o'ﬁ-lléllé?}&%@"fHﬁtaw@EWfter
113 is pushed 15 downwar d, and an upper position (the st aREPAY s.itic.)

in which the first lifter control nenber is spaced ap&t fromtn
portion 11 3b of the lifter 113 described later. The lifter pushing portion

101a of the fiﬁ?ﬁex‘ IGART st Qb mtb_@aial%ofe&@ﬂﬁrh%n%hﬁa&i &ﬁéti_on of the
sliding novenent of 20 .the hgad carri.age. /T. T ength of the lifter
pushi ng porti offSPECLYEqdIgREICY ROSALIPBIRE hmemBbefs-t o satisfy a range of

t he movenent of the lifter 113 hereinafter described in detail. The lifter
pushi ng portiop 101q ] e d,poriion 105.at its | ower
portion. Also, Et he %Idl’ gpbﬁfﬁgré@cég% ?gft%rré{lrbéei%ﬂﬁol’ cz{gﬁéﬁ%énfsoai‘-ﬂgﬁlqvﬁ?%gr al
with an extendeaasntp@prises aokading magten andnengear i@ingurtatisely on is
supported at tAgveAPHYNSaial 1é£tﬁn%><h%1@!eda@d Maiflg ANnfdtfdit rﬁﬁ?ﬁﬁﬁ%*&l
attracting/unattracti nggﬁlort ion.IQ8 CO[‘%)I‘I.SE a pair, l(1).1‘ upper. and | ower
per manent nmagn&té #Mo% 2, {9QLhRE POHH rhéstgﬁnéﬁﬁw @ &fffended arm
portion 109 of ptddetermined angular range of said gear and a dead area in
which a non-toothed portion is formed within a second
10 predetermined angular range of said gear.

5. An apparatus as set forth in claim 1, further comprising a
flexible base plate'attaéhed to said disc rotating mechanism so
that a portion of said flexible base plate is deformable elastically,
15 and a temperature sensor being attached to said portion of said -
flexible base plate to abut with a lower surface of said disc
~ cassette when said disc rotating. mechanism is held in its upper
position.

20 6. An apparatus as set forth in claim 1, further comprising a
magnetic head applying a magnetic field to said disc recording
medium consisting of a magneto-optical disc, a magnetic-head
moving mechanism moving said magnetic head from its loading
position to its unloading position, an eject' mechanism ejecting

25 said disc cassette, a motor, transmission means for transmitting a

- rotational force of said motor to said magnetic-head moving '
mechanism by rotation of said motor in its one rotational

- direction and for transmitting the rotational force of said motor
to said eject mechanism by rotation of said motor in its other

30 rotational direction,. and control means for controlling said motor
so that a rotational speed of said motor in said other rotational
direction is faster than a rotational speed of said motor in said
one rotational direction. '

_
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support nenber BMn 111 wound on the respective pernmanent

TheTfp!ESlﬁillHB m@q,na pS-are arranged such that end surfaces of

magnet s 110.

t he permanént
merber” 107 "at
lifter control
Is shifted to

the permanent

held in the attracted state

are energized,

t he magneti c

magn ught into abutnent w
the M rtlon (theastand-by p
When the first liftpe

t he upper -position against the contractésan.of? ' %\b I ng
103, the magnetic nenber 107 is attracted by the magnetlc ‘

TRoueh oy M&% taﬁgtaﬁtﬁer 5”13\13 co Itolpgorgf
reRTGE tRedim nagrrmmodated dml @ i %lﬁ?ééefé@ 88id 0 cancel

|ons 11 -

t he

magneti c forceg 'mhugsc@hqﬁﬁeﬂlgby t he permanent magnets 110 and acting on
the magnetic menber n on rel ease th a cted 10 state.

As shown in Figs. rgaggét ﬁb&%%f haé)ﬂ(f}"fl}gela ARG k\“%‘gé %hds the lifter
113 which iSs smpgoctm@p@rcadhdlm de wall of the head

10

a magnetic-head moving mechanism for moving said
magnetic head between a loading pos1t1on and an unloading
position;

an eject mechanism for ejecting said disc cassette;

a motor;

transmission means for transmitting a rotational force of
said motor to said magnetic-head moving mechanism by rotation

- of said motor in its one rotational direction, and for transmitting

15

20

25

the rotational force of said motor to said eject mechanism by
rotation of said motor in its other rotational direction; and

control means for controlling said motor so that a rotational
speed of said motor in said other rotational direction is faster
than a rotational speed of said motor in said one rotational
direction. '

8. An apparatus as set forth in claim 7, wherein, when said
magnetic-head moving mechanism is driven by said motor, said
control means controls said motor to rotate said motor at a
comparatively fast speed for a predetermined period of time at a
beginning of rotation of said motor, and to rotate said motor at a
comparatively slow speed after said predetermined period of
time has elapsed. |

R



carriage 71 through the support pin 112. The lifter 113 is formed integral
with a lift-up portion 113a di sposed below the 15 head arm 81, the |ever
portidm-1438b projecting into an internal. space defined between the first
lifter’ control menber 101 and the second kifter control menber 96, and a
nmagnet support armportion 113c with a permanent magnet 114 at its top end. -
The | ever portion- 113b is positioned just above the second |ifter 20

control nenber DIEOMPRIVENINTAgnet i ¢ head 80 reaches the out ernost

peri pher al p05|t|on | ocat ed outS|de of the disc recording area. The

per nenent nmagnABSTRAGT A ) OUREai r of left and.right nagnetlc

menbers 115 -and 116A I ¢ . ngt JareTTe ahdnl
attached to the 25 h;&gg(? ggi;\iel %ﬂg; 7fl{9"d|ngit%% 2 HfscmF dﬁnél I ?ter %.gc
n

rotatabl e amorff & MRIHCPARHG St%écg?‘é't”éoiﬂﬂi?c’é{ & disc Fgagsetts) i n vvh| ch
the pernmanent coagprised 14 chassis} raacussbtizy hobderl haviig tah@amamemq nmenber s

e manent  ngnetipny alafeible 5" #RL Bo, bsfventimaer MindePerse 1
t he above- nentpastdens oweth gespect otp theechdssis, uandohei discl tassette fwsngi oned
at such a | ovdhjdciBle ilRY dd® efédthbiep fRO! AN AQGsd HoldBH! of Bfshead arm
81 and the m%%?étkﬁgh%‘echigléﬁ Befisg ‘moveable’ up ‘and “dows: owcen dppis
and lower positions with respect to the chassis and chucked with
.10 the disc recording medium for rotatively driving the disc
recording medium, height-level positioning members provided at
the chassis, so that at least their upper ends are located at a
higher level than the lower wall section of the cassette holder,
when the cassette holder is held at its lower position, and a
15 loading motor unit for shifting the cassette holder from its upper
position to its lower position and for shifting the disc rotating
mechanism from its lower position to its upper position, during
loading of the disc cassette. |

Fig 1



upper position, the lift-up portion 11 3a pushes the head arm 81 31
upwar ds, and thus the magnetic head 80 is conditioned in the unloading
statg. . In; case that the first lifter control menber 101 is held in the

| ower position, the lifter 113 is held in the upper position, 5 and the
~magnetic head 80 is held in the unloadingl§5§te, the | oading nmotor M2 is .
driven in such a manner that the output gear 59 is rotated in the direction
i ndi cated by the arrow R2, for the purpose of releasing the |ocking state

of the head carriage 71. That is, when the drive pin 60 rotates in the
direction indicated 10 by the arrow R2 by driving the | oading notor M,
the main- slider 85 is pushed by the pin 60 and then noves in the direction
indicted by the arrow H against the contraction.of the coil spring 86.
During the novenent of the. main-slider, as seen in Fig. 20, the first :
pushing pin 95 of the pivotal plate 92 pushes the sloped 15 - portion 99 of
the second lifter control nenber 96 downward, and thus the second lifter
control nenber 96 rotates in the direction

FIG.1




I ndicated by the arrow J' against the bias of the coil spring 98. This
rotation permts the rotation transmtting portion 100 to push the second
pushizng pjn 91 of the first lifter control nenber 20 101, and thus the
first lifter control nenmber 101 is also rotated in the direction indicated
by the arrow K against the contraction of the coil spring 103. At the tine
when the first lifter control menber 1®44has rotated up to the upper
position (the stand-by position), the magnetic nenber 107 is attracted by
the 25 permanent magnet pair 110. By way of rotation of the first lifter
control nenber 101, the lifter 113 is held unl ocked, so that the head '
carriage 71 can nove freely. On the other hangxg\ust after the first lifter
control nenber 101 has been rotated up to thg ¢ sition, the first
pushing pin 95 is disengaged fromthe 30 g i@n 99. Then, the
first lifter control menber 101 is held in/ g dtion by the
attracting force created by the pegyraernt A1®m agai nst t he
contraction of the coil spriong 103N witery gr control

menber 96 is returned toxth ower "posi K Qli rection

i ndi cated 35 v ' ing9@8. At the
tinme

FIG.2



32 when the first pushing pin 95 is disengaged fromthe sloped portion 99,
the loading notor M2 is rotated in the reverse direction. The output pin 60
is rgturngd and sinultaneously the main-slider 85 slides in the direction

i ndicated” by the arrow H by 5 way of the contraction of the coil spring
86. During the above- noted returningsppjion, the first pushing pin 95 of
the pivotal plate 92 is brought into abutnent wth sloped portion 99 of the
second lifter control nenber 96. AE:!(E; first pushing pin 95 slides

al ong the sl oped portion 99, while ®h al plate 92 10 rotates in the
direction indicated by the arrow [|' against the bias of the coil spring
94. At the tine when the first pushing pin 95 has been di sengaged from the
sl oped portion 99, the pivotal_ R@te-92 P58 recovered to its initial
position, rotating in the=di Pattien wndl sat ed ppothe arrow | by way of the

3 94 Fhus, the main-slider 85 is

bias of the coiled torsiF 15> @
returnedtotheinitim% ﬁ\* !7; OEEanee vm'thfhe ang b
34 “56 ? fter control nenmber is

di spl acement of thsypi nBO /1 n S
f = ~> e’i‘;(/' l Fa—r
/ﬁﬁ& ;<ﬁggfﬂ3|CJy;"‘?M ffter is held in
(@)

held in the upper posjti’ -
/ /

t he




- 20 upper position, and the magnetic .head 80 is held in the unl oading
state, for the purpose of shifting the nmagnetic head 80 to the | oading
state, the loading notor M2 is driven in such a manner that the output gear
59 is rotated in the direction indicated by the arrow R2, after the head
carriage has been displaced to the 25 g4qutiernost peri pheral position.
During operation, only the rotational operation of the first lifter control
menber 101 is omtted. By way of rotati oft second lifter contro
menber 96 fromthe |ower position to thgegﬂéir osition, the li'fter pushing
portion 96a [ifts up the |lever portion 113b of the lifter 30 113. As a
result, according to the displacenent of the lifter 113 fromthe | ower
position to the upper position, the lift- portion 113a is displaced
downward to avoid the abutnent widf¥Rae/ head arm 81, with the result that
the magnetic head 80 becones coarigrEErongd«h the | oadi ng stat-e. 33 In
case that the first lifter cor H01 is positioned in the upper
position (the stand-2¥ positi of
56 18




to shift the magnetic head 80 to the unloading state, the coil portion 111
of the electromagnetic attracting/unattracting 5 portion 108 is energized
for & shott time duration. Therefore, since the magnetic force of the

per menent™ magnets 110 can be tenporarily canceled, the first lifter control
menber 101 rotates in the direction indicated by the arrow K by way of the
contraction of the coil spring 103. In qordance with the-10 novenent of
the first lifter control nmenber 101 from the upper position to the |ower
position, the |ever portion 113b of e Qﬂfter 113 is al so displaced from
t he upper position to the |ower position,tand thus the Iift-up portion 113a
pushes the head arm 81 upward, WM V{" Syult that the magnetic head 80

" becones 15 conditioned~ n the/u ﬂ# 3 ate. When the first lifter
control nmenber 101 is posy.tiongd N A\ podPtion (the stand-by
position) ‘and the disc cH:seny ‘ - the slide plaate 4 is

shifted fromthe | oadi ng posytito x‘-X R %%Eo osition by driving the
g SRCUN\ARP e

| oadi ng not or 20 M2. Duri ent piece 61 of the

sl'ide plate 4 pushes the pu sulslider 87. At this

time, the s lider 87 is di 35245@ I ndi cated by the
arrow H agalfdt the cont mactd O.mAfter t he
| N ‘- q.




pushed portion 87a is shifted to a fixed sub-pushed portion 117, 25 the
sub-slider noves in the direction indicated by the arrow H together with
t he nBln $lider 85 against the contraction of the coil spring 86. Just
after’ the'first pushing pin 95 is disengaged from the sloped portion 99,
the second pushing pin 91 of the sub- (slider 87 is brought into abutnent
with the pin portion 104 of 30 the flfét lifter control nenber 101, and
then the pin portion 104 is pushed upward so that the first lifter control
menber 101 is slightly rotated in the direction indicated by the arrow K
As a result, the magnetic nmenber 107 of the first lifter control nenmber 101
.1s spaced apart fromthe permanent nagnet pair 35 110 and al nost
unaffected by the attracting force. Thus, the first 34 lifter control
menber 101 shifts to the |ower position, rotating in the direction

I ndicated by the arrow K by way of the contraction of the ceil spring 103.
In this manner, the lever portion 113b of the lifter 113 is pushed down,
and thus the lifter 113 is displaced 5 fromthe |ower position to the upper

position, with the result that F:lca (;
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t he magnetic head 80 beconmes conditioned in the unloading state. (13.
Sensor group) A pair of cassette state detection sensors [err] and S2 are
provi.ded to mechanically detect the state of the cassette by 10

wE,

det er'mi ni hg whet her or not &“detection rod 118 is pushed down. As shown in
Fig. 4, the sensors are provided on the/galpindle lifting plate 3 and bel ow
each detecting area of the wite protect nenber 207 of the disc cassette
250 used as a RAM In case that the spindle lifting plate 3 is held in the
descending position, as 15 illustrated in Fig. 14A, the outputs of the
cassette state detection sensors [err] and S2 are both maintained at a L

| evel , irrespective of insertion or noninsertion of the disc cassette 250.
In contrast, in case that the spindle lifting plate 3 is held in the
~ascending position, as illustrated in Fig. 14B, the outputs of the cassette
20 state detection sensors [err] and S2 are both maintained at a H |l evel,
when inserting the disc cassette 250 used as-a ROM On the other hand, when
inserting the disc cassette 250 used as a RAM the either one of the
above-noted outputs is maintained at .a H |l evel, whereas the other output is
mai nttained at a L level. This is 2 5 dependent on the position of the
wite protect nmenber 207. That is, tFlsésTependent on whether the wite
is enable or "

113a




di sable. In other words, the cassette state detection sensors [err] and S 2
are provided for detecting whether the disc cassette is | oaded 30
(casSette’in/out), the |oaded disc cassette 250 is used as a RAM or a ROM
and t‘he | baded di sc cassette 250 serving as a RAM is conditioned in a
state of prevention of erroneous erasefg the disc cassette (presence of
wite protect). Aloading state detection sensor-S3 is a light interception
35 type sensor in which a detection is nmade to determ ne whet her 35 or
not a detecting light is intercepted by a detected elenent. As shown in
Fig. 6, the loading state detection sensor is fixed on the |oading block
menber 57. The | oading state detec;,QQr\ensor S3 utilizes a detected piece
119 of the slide plate 4 serving "?:,!n dedected el enment. The | oading
state detection sensor outputls 2 siwf? Ft ¥ L level when the detected
pi ece 119 intercepts the dete¥ting # ghitL he unl oadi ng position of the
slide plate 4, and outputs a signa Q el when the detected piece
119 does g

FIG.8
105 85

I0la




not intercept the detecting light in the | oading position of the 10 slide
plate 4. That is, the loading state detection sensor S3 detects the |oading
state or the unloading state of the disc cassette 250 (cassette in/out)
depending”on the relative position of the slide plate to the drive unit.
Simlarly to the loading state detectiog;gensor S3, a head-up 15 detection
sensor S4 is a light interception type sensor in which a detection is nade
to determ ne whether or not a detecting light is intercepted by a detected
elenent. As shown in Fig. 6, the head- up detection sensor is fixed on the
| oadi ng bl ock nenber 57. The head-up detection sensor S4 utilizes a
detected piece 120 20 provided on the extended arm portion 106 of the
first lifter control nmenmber 101, serving as the detected el ement. The head-
up sensor outputs a signal of the L | evel when the detected piece 120
intercepts the detecting light in the head-up position (the-l ower

position), and outputs a.signal iwﬁﬁkgkilevel when the 25 detected piece
120 does not intercept the dejec -Jiﬁmqht in_the stand-by position (the
upper position). On the otherg_an@%ﬁéﬁ?ﬁ&'eragpre sensor S5 is supported on
a flexible base plate 121 of the g .Lfgsxf ing plate 3, as shown in Figs.

A

2, 4, 14A, 14B, and 22A Cbncret:%m'éga Apbregy ated from - .




30 Fig. 22A, an elastically deform ng portion 121a is forned on the
spindle lifting plate 3 by winding a part of the flexible base plate 121 by
one curl ikn a cylindrical fashion. The tenperature sensor [err] is fixed on:
t he eﬁastfcally deform ng portion 121la. In the descending position of the
spindle lifting plate 3, as shown inl@¢¥4§l 35 14A the tenperature sensor

[err] is held at a | evel at which the 36 tenperature sensor is not in
contact with the disc cassette 250 to be inserted into the cassette hol der
2. In the ascending position of tFllgnjl lifting plate 3, as shown in
Fig. 14B, the tenperature sensor [fefryAt ld at a | evel at which the 5

tenperature sensor is brought into press-contact wth the disc cassette 250
to be inserted into the cassette holder 2 according to the descendi ng
notion of the cassette holder.2. That is, the tenperature sensor [err] can
be brought into press-contact wth tdhQe Mom.surface of the disc cassette
250 by way of elastic 10 defor patiom Of e elastically deform ng portion
121a of the flexible base pl >

J
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Alternatively, as shown in Fig. 22B, the elastically deformng portion 121a
may be fornmed by bending a part of the flexible base plate 121 in an onega
fashion. On the basis of the 15 output from the tenperature sensor

[err], a Hrive power for |aser beam (not shown) ¢an be controlled. (14.

Expl anation of nmotor control or the |ikkj4IThe outputs fromthe reference
position detection switch SWA and the reverse-rotation position detection
switch [err] and 20 the sensors [err] to [err] are supplied to a CPU 130.
In order to execute respective progranms according to a command, the CPU 130
out puts a conmand signal to each nDtor controller 131, so as to start or

stop the notor, for instance. ﬁ? xS 131 is responsive to
t he command signal, to output co 5()respective not or drive
circuits 132. In accordance wtf.d s ”E ﬂ‘ t he“_Gr espective notor
drive ciftcuits 132, the previous?&-no ed 'hh .; M2, t-he spindle
notor [err] and the linear notor M3 a efg |ve !i‘lu’ CPU 130 is constantly
connected to a power source. 30 Whel &l bower Qﬂl's selgcted, a nmain power
source 133 outputs a control sig I Su asi to .H.sr -eleNrical power to the
respective parts. Afirst switch Terr§ ib ele H ccllylgisposed in an
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power supply line connected to the head-up detection sensor S4. The
openi ng/ cl osi ng operation of the first switch [err] is 35 controll ed- by
the CPU 130. The CPU 130 executes the flow chart 37 illustrated in Fig.
29. The CPU controls the first switch to maintain the first switch [err] in
the ON state in a nornmal node, and to mmimtain the first switch [err] in
the OFF state in a sleep node. 5 Firstly, in step S101, a test is
made to deternm ne whether a command is generated froma host conputer (not
shown) through an interface 135. Wen the command is generated fromthe -
host conputer, step S102 enters in which a counted value is cleared.

Thereafter, step S103 proceeds in whic _ no Is 10 executed on
the basis of the conmand. In step | bsefjce of the command from
t he host conputer, step S104 proceeds A | ne ppunted value is
i ncrenented. Then, in step S 105, MAte il s tojfdet erm ne whet her the
counted val ue exceeds a predeternfﬂed | e}l In he/basgrof the counted
“val ue ) +—4___ N
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15 above the predeterm ned value, this neans that the command i s not
supplied for a predetermned time period or nore. In this case, a sleep
nmode’is set and then the first switch [err] is switched OFF. Thereafter, in
stepS105, in the case of the counted val ue bel ow t he predeterm ned val ue,
the procedure returns to 20 step S101.13/4d this manner, the above-noted
routine is repeatedly executed. As can be appreciated fromthe above, by
way of the above-noted control procedure, the norrmal node or the sleep node
is selectively switchable. A voltage-level detecting portion 134 detects
the output 25 voltage fromthe main power source 133 so as to output a
vol.t age-drop signal to_the CPU 130 when the output voltage is bel ow a

pr edet er mi ned Ievgé e of the vol or.!"A'n t he CPU
130 out puts contr Si S oy switch Sy “?",""M,, gh SWB
so that the second and|t hi fches are smntc: lf:" Zdul ed, the
CPU 130 operates @ f1 tPaTEe: i-&head 80 t ¢ LR ios wEL~4 af\e and -
to shift the head®arjlage /T 5~ TfK | ocked stat® piit|fFyja rel ease
pul se to the eIect&g netifc attragijng/ unattragh ¢ 7R erring
to Fig. 24, there ownja circyjfiy dragram of @he not or jve circuit
132.of the Ioadinghgnt r[Me. Hﬂ ﬁt; ~&f, the N E .:7“‘V'
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38 notor drive circuit 132 is constructed in a nmanner so as to arrange four
transistors TRL to TR4 in bridge-like fashion. Connected between out put
“terninals’of the circuit is the |oading notor M2 serving as a
direct-cufrent notor. In the case that 5 voltages of a sane level are
applied to respective input termnal st4£%] and T2, the | oading notor M is
di s-energized. In the case that a voltage of the Hlevel is applied to the
input termnal [err] and a voltage of the L level is applied to the input

termnal T2, a current [err] flows through the |oading notor. |In contrast
to the 10 above, in the case that a voltage of the L level is applied to
the input termnal [err]_and a voltage of the Hlevel |s ' o the
i nput termnal T2, et ing in th&Ng jjon to the
current [err], flo th ne | oadifng notor. ITmt mner, e .
rotational directi of : ok or M2 can = . The
rotational speed of 1ot ol + ntiffol | ed by v TRlo |duE g4 for the
vol tages respectivehy agyh h fnput terniqslsiLe%n‘ nd Tij i.e., by
way of a pul se-w did /3— g 17 ek m"‘:/,— %
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nodul ati on control (PWM control). During the cassette eject, the CPU 130
perforns a flow chart illustrated in Fig. 27, while the 20 notor
contioller 131 outputs a drive signal having a waveformas shown in Fig.

25. During the descending operation of the magnetic head, the CPU perforns
a flowchart illustrated in Fig. 26, wh?f®lthe notor controller 131 outputs
a drive signal having a waveformas shown in Fig. 25. That is to say, the

| oadi ng nmotor 25 M2 is adjusted to a high speed in the forner half of the
cassette eject operation, to a mediumspeed in the latter half of the eject
operation, to a high speed in the fornmer half of the head descendi ng
operation, and to a | ow speed in mati hal f of the head descendi ng
operation. As a whole, the rotati P of 30 the loading notor is
controlled to a higher speed during the cassette eject operation and to a

| ower speed during the head descendi ng operation. HereB8a ter explained in

detail is a control routine of descendi ng operation of tjhe nagqehbp head in
accordance with 35 the flof/chart indicated in Fi ¢/326, )
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39 Firstly, in step S201, the | oading notor M2 is driven at- a high speed
for a predeterm ned constant tinme period so that the output gear 59 is
rotated isn the direction indicated by the arrow R2. For the above-noted
time*period, the output gear 59 is 5 rotated without torque transm ssion.
Thereafter, in step S202, the |oading Wofd¥ M2 is driven at a | ow speed so
that the output gear 59 is rotated in the direction indicated by the arrow
‘R2. When the reverse-rotation position detection switch SWB detects that
the pin 60 reaches the point b through step S203, S204 10 proceeds in

whi ch the | oading nmotor M2 is stoppFilGubi uently, in step S205, the

| oading notor M2 is driven to rotat »0 '2ut gear in the direction

i ndicated by the arrow Rl, for the purpose of returning the pin 60 to its
reference position. At the tine WhEQ r.ﬁ urning the pin, it is unnecessary
for the 15 driving speed of the | o 6 nmotor M2 to limt to a particul ar
speed. In step S206, the reference pébsiti on detection switch SWA detects

that the pin 60 reaches the reference_posi gL S207 enters in which
the | oading notor M2 is stopped: tthi s G cycle of the control
routine terminates. 20 DEA i < xpMNained in detail is a control
routine of AREA AN .
60
POINT a. 15° 60
POINT a. o R2
o - 180°
0 ~| REFERENCE
/ POSITION
R1
59
SLIDE PLATE ™
INJECT AREA™~___ |
- 270°
FIG.18
0 15° 90° 180° 270° 360°
! DEAD__,i
i“'AREA*‘: |
REFERENCE| | T {
POSITION ! 1
DETECTION [ | |
SWITCH | | |
| i
! |
|| |
REVERSE-
ROTATION
DETECTION | | o
SWITCH [POINTa POINTD



ej ecting operation of the cassette in accordance with the flow chart
indicated in Fig. 27. Firstly, in step S301, the |oading notor M2 is driven
at a’high*speed for a predetermned tinme period, so that the output 25

gear 59 iS rotated- in the direction indicated by the arrow RL. In step
S302, the loading notor M2 is driven atl7d4iedi um speed faster than at step
S202 shown in Fig. 26, so that the output gear 59 is rotated in the
direction indicated by the arrow R 1. In step S303, when the
reverse-rotation position detection switch [err] 30 detects that the pin
60 reaches the point a, step S304 enters in which the |loading notor M is
stopped. In step S305, for the purpose of returning the pin 60 to the

ref erence position, the |oading notor M2 is driven so that the output gear
59 i.s rotated in the direction indicated by the arrow R2. In step S305 when
35 returning the pin, it is unnecessary for the driving speed of the 40
| oading notor M2 to limt to a particular speed. In step S306, the

ref erence position detection switch SWA detects that the pin 60




reaches the reference position, step S307 enters in which the | oading notor
M2 is stopped. In this manner, one cycle of the 5 control routine
tern1nates Referring to Fig. 28, there is shown a circuit diagramof a
count’er-electromptive force utilizing portion of the spindle motor [err].

In Fig. 28, the input termnal of each p8d4é of the spindle notor [err] and
one end of the coil portlon 111 of the 10 el ectromagneti c
attracting/unattracting portion 108 are connected to each other through a
series circuit consisting of the second switch SW2 and a di ode D. The ot her
end of the coil portion 111 of the ':I‘E%qgﬂgretic attracting/unattracting
portion 108 is grounded through thelt ch S\WB. Wen the 15 second
and third switches SW2 and SWB are switched ON in response to the control
signal fromthe CPU 130 during rotation of the spindle notor [err], a
counter-el ectronoti orce at ed t he I nd notor [ert] is supplled
to the coil portioHM?l (15(\19 ndlt?%%s 0F3§esp§§2|ve menbers in a
stand-by state for 20 cassetfte inseftion) Un thls case, since the first

lifter control penDek, 10T of i hea fh(ft am:ﬂm@/ls held in the
head- up positi f_(the ok n) an ~L i ftlee 213 is held in the
‘—1\—\ )

| ower position, r:% = 102
N/ 106
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the magnetic head is positioned in the unloading position and 25
additionally the head carriage 71 is |ocked, as illustrated in Fig. 16. On
the otherhand, the slide plate 4 is nalntalned in the unl oadi ng position,
because ifts Iock pin 26 is engaged with the | ock nenber 24. As shown in
Figs. 11, 13A and 14A, the cassette holldef42 is held in the ascendi ng
position, whereas the spindle 30 lifting plate 3 is held in the descendi ng
position. In the unloading position of the slide plate 4, the inject
support piece 4 of the slide plate 4 engages with the hold pin 40 of the
third inject plate 36, and as a result the cassette inject pin 35 is

mai ntained in the stand-by position. 35 (16 Shut t er openi ng operati on)
41 Under the cassette stand-by co the di sc cassette 250 is
inserted into the cassette hol der (%ﬁ:g ed front end surface 201c of
t he di sc cassette 250 is brought i'ht O ment with the shutter opening pin
44, as illustrated in Fig. 5 30. Wen the disc cassette 250 is further
inserted. into the




i nsi de, the shutter opening pin 44 noves along the cam hol e 43 agai nst the
contraction of the coil spring 50, and thus the shutter 205 is gradually
opened while noving in the direction indicated by the arrow L. As shown in
Fig. 31, When the shutter opening 10 pin 44 is transferred fromthe

sl oped portion of the camhole 43 to tHH0AtYaight portion, the shutter 205
is fully opened and additionally the inserted front end surface 201c of the
di sc cassette 250 abuts the noveabl e guide pin 46. Under this condition,
when the disc cassette 250 is further inserted into the 15 inside, the
shutter opening pin 44 noves along the cam hole 43 and the noveabl e gui de
pin 46 noves along the guide hole 47, That is, the noveable plate 45 noves
in parallel in the cassette inserti g dlrfction agai nst the contracti on of

the coil spring 50, and theydisc caé@éﬂtﬂ 50 reaches the position of
conpl etion of 20 |nsert|on§ as sk@wn T o35, (I7. Tassett ¢ auto-inject
operation) In the inserting procesy dqf the di sc cassetie 250, fas shown in
Fig. 32, the | ock nenber at ' he efreetii 6® i pdi cated by the arrow
B against the bias of tffe ed amgl n sprigo |25 by|25  plishing the
rel ease | ever 24b of thell rrenb Ba4 by ”EE nsertedrogpt jend of the
di sc cassette 250, therelyggrimtt %5 | 2o %
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insertion of the disc cassette 250 into the inside. Just before the |ock
pin 26 is unlocked, the cassette inject pin 35 is positioned in the inlet
of the cassette inject groove 208 of the disc cassette 250. 30 As shown
in Frg. 33, when the lock pin 26 is unlocked, the slide plate 4 slides in
the direction (toward the | oading posit2bpdlindicated by the arrow A. Om ng
to the above-noted sliding novenment, restriction to the hold pin 40 is

rel eased, and as a result the third inject plate 36 can rotate in the
direction 35 indicated by the arrow E. 42 Rotation of the third inject

plate 36 permts the first inject slide in the direction
i ndi cated by the arrow C and perni’E‘!EifgggEnd inject plate 33 to rotate

in the direction indicated by the arrow D. Thus, the cassette inject pin 35
enters 5 the inject groove 208 of the disc cassette 250, as shown in Fig.
34. Under this condition[ @ further sliding novenent off the-first inject
plate 30 in the direction indicated by dhe row C by y of the
contraction of the coil s$pring 42, pe~H he di sc cassel32

TR1 TR2 '

TR3 TR4|

FIG.25
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250 to be automatically injected into the cassette holder 2. In 10 this

manner, as illustrated in Fig. 35, the disc cassette reaches the insertion

conpletion position in which the inserted front end surface 201lc of the

di sc ‘cassétte 250 abuts the cassette stopper 22. For the inserting

operation of the disc cassette 250, a22)41 shown in Fig. 5B, since the

hei ght of the cassette insertion space defined in the cassette holder 2, is

so dinensioned to be greater than the thickness of the disc cassette 250,

the disc cassette 250 can be smoothly inserted to the insertion conpletion

position. For the sane reasons, the disc cassette can be snoothly ejected
20 during the cassette eject. ( e jon during cassette | oading

" (cassette positioning, disc |oadi E’GJ% the disc cassette 250 is

injected into the insertion conpletion position, the inserting operation

for the slide plate 4 25 is continued, and as a result the spindle lifting

plate 3 is noved along the spindle lifting guide groove 10 and shifted to

t he upper position, and additionagfy_]' sette holder 2 is noved al ong

the holder lifting guide surface ST Jted to the | over posi tion by

virtue of the bias of the coiled torsi¢n spring 15, as

DRIVE MOTOR
AT HIGH SPEED 520!
IN R2 DIRECTION
'FOR PREDETERMINED
PERIOD

DRIVE MOTOR
AT LOW SPEED ™\
IN R2 DIRECTION 5202

MOTOR STOP | —S204

DRIVE MOTOR
INR1 DIRECTION 5205

REFERENCE
POS!,TION

YES S207

MOTOR STOP

END



30 seen in Figs. 12, 13B and 14B. The lifting notion of the spindle
lifting plate 3 -and the descendi ng notion of the cassette holder 2 permt
the turntable 52 to approach to the hub 203 of the magneto-optical disc
202. "As a result, the hub 203 is attracted onto the turn table 52 by 35
way of a magnetically attracting forcé3@dused by the magnetic 43 nenber
53, such that the magneto-optical disc 202 can be driven by the spindle
notor [err]. OnMng to the ascending notion of the spindle lifting plate 3
“and the descendi ng notion of the cassette holder 2, the 5 positioning pin
pair 56 standing on the spindle lifting plate 3 are inserted into the
positioning grooves 208 of the disc cassette 250. Due to the-descending
notion of the cassette hol der 2, tEE!‘Eig;zgﬂ ght-1evel positioning nmenbers
55 attached onto the chassis 1, ar into abutnment with the bottom
surface of the disc 10 cassette 250 within the cassette inRsertion space

19. That is to say, as shown in Fi B and 14B, the positioning of
t he di sc START

AT HIGH SPEED
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cassette 250 with respect to the horizontal direction, is achieved by way
of insertion of the positioning pins 56 into the positioning grooves 208,
wher eas the positioning of the disc cassette with 15 respect to the
verti‘cal Hirection, is achieved by supporting the upper surface of the disc
cassette by projected portions 20 of thmt tdper wall portion 2a of the
cassette holder 2 and by supporting the bottom surface of the disc cassette
by the four height-Ievel positioning nenbers 55. Also, since the square

di sc cassette 250 20 is supported at its four corners lying within its
reference plane by the height-1level positioning nenbers 55, a precise
positioning with respect to the vertical direction can be ensured.
Furthernmore, the disc cassette 250 _supported by the height-I|evel
positioning nmenbers 55 are nerely (EE E%ﬁ%he projected 25 portions 20
facing the respective height-positiofi ers 55, the positioning of the
di sc cassette is precisely achieved with respect to the vertical direction,
even when the upper half 20la of the disc cassette 250 is defornmed to be
raised in the vicinity of its central portion 30 (19. Spindle notor
drive & Unl ock operation of HeadUca++age)r—the—patr—of—cassetie state
detection sensors [err] and [err] are |ifted uSPINBEEMOTQRt h|the spindle
lifting plate 3 and shifted to :

v

CONTROL SIG. o-

.LM+ o /IO8

LM- o—
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their detectable position. Depending on the wite protected state of the
di sc cassette, only one of the outputs fromthe sensors is 35 swtched
fromthe L level to the Hlevel, in case of the disc 44 cassette 250
used’as & RAM In contrast, in case of the disc cassette 250 used as a ROM
the outputs fromthe sensors are both s@bt/dhed fromthe L level to the H

| evel . When the slide plate 4 is shifted fromthe unloading 5 position to
the | oadi ng position, the output of the |oading state detection sensor S3
is switched fromthe L level to the Hlevel. Under a particular condition
wherei'n the at | east one. of the outputs fromthe cassette state detection
sensors [err] and [err], becones kept at the H level and the output from
the loading - state 10 detection sensor S3 becones kept at the H level,
the CPU determ nes that the disc cassette 250 is conditioned in the | oading
state. Then the CPU operates to drive the spindle notor [er+] and to

unl ock the head carriage 71, as follows. That is, by driving the |oading
notor M2, the drive pin 60 is rotated in the

FIG.29
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15 direction indicated by the arrow R2 and di spl aced fromthe reference
position to the point b, and further returned fromthe point b to the
reference _position by way of the reverse rotation to the direction

indi cated by the arrow [err]. Thus, the first lifter control nenber 101 is
di splaced fromthe lower position to thg 20 upper position, with the
result that the head carriage 71 is unlocked. A judgnent as to whether or
not the first-lifter control menber 101 has been displaced to the upper
position, is made by checki ng whet FFLQ th he output fromthe head-up
detection sensor S4 is swtched to th - In case of the 25 output
of the L level, the unlocking operation is repeated again. (20. Magnetic
head descendi ng operation) The CPU 130 is responsive to the outputs from
the cassette state detection sensors [err] and S2 to }scrininate a cl ass
of the | oaded disc cassette 250 and to read out a i cl ass- data 30
recorded on the magnet o-opti 8 disc 202 by way off a photo detector (not
shown) through the objegxgve | ens 78, consegﬁentl todiscrimnate the

class of the disc qggeett Baggﬁ on bo&h the [di s¢rimnations, in the
case that the dg@f cagset sed as a 1 the [Unidfl-wait S for a next
~command in the Y Wi t hout : gnetic head 80.
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45 In contrast, based on both the discrimnations, in the case that the

di sc cassette is used as a RAM the magnetic head 80 is descended in the
folldmﬁng;order. In detail, the linear notor 73 is first driven, in a
manner so as to nove the head carriage 71 to 5 the outernost peripheral
position. Next, the |oading notor M iszdrpyen to rotate the drive pin 60
in the direction indicated by the arrow Ré, so as to shift the output pin
fromthe reference position to the point 'b and to return again'the output
pin to'the reference position wth reverse rotation of the notor to the
direction 10 indicated by the arrow [err]. Thus, the second lifter control
menber 96 i s displaced fromthe IomerlE]iE;;£§ to the upper position, with
the result that the second lifter confr r 96 pushes the | ever
portion 113b of the lifter 113 up. The pushing force produces a downward

di spl acenent of the lifter 113, and 15 thus the magnetic head 80 noves
downward ow ng to the recovery of deformation of thedpead arm 81, as shown
in Fig. 16. Then, a lift caused by rotation of the nmggneto-optical disc 202
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- exerts on the magnetic head 80, so that the unit is maintained in the

| oading state in which the nagnetic head is floated and 20 traveled on the
magnet o-optical disc. - In the above-noted | oading state, the unit waits for
a next command for a recording or reproduction. Hereinafter described in
accordance with the flow chart shown imdjg 26 is the control of the

| oadi ng notor M2 during 25 descending operation of the magnetic head.

That is, the | oading notor M2.is driven at a high speed in the direction
indicated by the arrow R2 for a predetermined time duration, by outputting
the drive signal having a waveformas shown in Fig. 25. After the
predeterm ned tine duration has el apsed, the notor is driven 30 at a | ow
speed. Thus, the speed of displacenent of the second lifter control nenber
96 fromthe |lower position to the upperiositi is set to a high speed at
the former half of the displacenent, aﬁéaé% sl ow speed at the latter
hal f. Accordingly, the nmagnetic head 8 rch descends with 35 restriction
on the head through the lift-up portion 113a of the

\
250



46 lifter 113, the nagnetic head can make a soft |anding on the

magnet o-opti cal disc 202. This avoids damage to the disc surface owng to
col Iision contact between the magnetic head 80 and the magneto-optical disc
202 and to avoid the focusing-error owing 5 t.o the contact between the
magneti c head 80 and the disc surface,Sgﬂ@_additionally to prevent a | onger
descending tinme of the head, because t%] escendi ng speed of the magnetic
head 80 is controlled to be a high speed at the forner half of the
descendi ng notion. 10 (21. Operation during sleep node) As set forth
above, in the case that the | oaded disc cassette 250 is held inits
recordabl e/ reproduci bl e state, when waiting for a next conmand, ‘the CPU 130
operates to shift its internal counter at the count-up state, as shown in
the flow chart of Fig. 15 29. Thereafter, when the counted val ue has
exceeded a predeterm ned value, i.e. ;FIGMr edeterm ned tinme duration
has el apsed w thout receiving the ne )t he sl eep node is
establ i shed. When entering the sleep node, the CPU 130 stops the power
supply to the head-up detection sensor [err] by 20 switching the first
switch [err] OFF. Traditionally, the head-up 5l

44 20Ic




detection sensor S4 is necessary only when the unit is turned ON or during
I nsertion of the cassette. The electric power consunption can be reduced by
shutting off the electric power supply for a particular time zone in which -
theré is 'no necessity of 25 the sensor S4. \Wen receiving the next conmand
before the counted val ue of the counter 3%366ds the predeterm ned val ue,
the counted value of the counter is clea and the next command is
executed. 30 - (Operation during service interruption):- On ng to service
interruption or the like, in the event that the electric power supply is
shut off, the voltage-level detecting portion 134 detects a voltage drop
that the detected voltage becones bel ow the predeterm ned voltage |evel, so
as to output a 35 signal to the CPU 130. Hence, the CPU 130 generates
control - 47 signals so as to switch the second and third switches SW and

SWB ON. In this manner, a counter-elﬁiéméiae force produced




by the spindle notor [err] is supplied to the el ectromagnetic
attracting/unattracting portion 108, with the result that a 5
counfer-nagnetic field is produced. Oaing to the counter- magnetic field,
the first lifter control menber 101 rotates in the direction indicated by
the arrow K by way of the contraction U4ﬁhe coil spring 103, so that the
first lifter control nenber is shifte romthe upper position to the 'l ower
position. Due to the 10 di spl acenent of the first lifter control nenber
101, the lever portion 113b of the lifter 113 is pushed down and the lifter
is shifted to the upper position, such that the magnetic head 80 is-
conditioned in the unloading state. Additionally, the lever portion 113b of
the lifter 113 is engaged with the sawtoothed 15 portion 105 of the
first lifter control nenber 101, and as a result the head carriage 71 is.
held in the | ocked state. \Wen rel eased fromthe above-noted service

i nterruption, the unlocking operati oflﬁ tﬁeﬁuead carriage 71 is
performed. (23. Operation during casSel erett) 20 When t he
cassette eject node is selected, the CPU 130 stops the spindle notor [err]
and validates that the rotation of e spindle notor [err] has been stopped.
Thereafter, the CPU 130 drives the | oading notor M2 to rotate the out put
pin 60 in the direction
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indicated by the arrow [err] so that the output pin is displaced 25 from
the reference position to the point a and returned to the reference
positionwith the reverse rotation fromthe point a to the direction

indi tated by the arrow R2. In this case, according to the rotation of the
output pin 60 in the direction indicatedabyithe arrow [err], the injectable
bent piece 61 of the slide plate 4 is 30 pushed, with the result that the
slide plate 4 slides to the unloadi ng position against the contraction of
the coil spring 8. Onmng to the fornmer half of the sliding novenent of the
slide plate 4, the spindle lifting plate 3 is noved al ong the spindle
lifting guide groove 10 and displaced to the | ower position, and 35
additionally the cassette holder 2 is noved al ong the hol der 48 lifting
gui de surface 9 and displaced to the upper position against the bias of the
coiled torsion spring 15. Due to the downward di spl acenent of the spindle
lifting plate 3, the turn table 52 is spaced_apart. fromthe hub 203 of the

5 nmagneto-optical disc 202, and als% t he gos ninQ?pins 56 are
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di sengaged from the positioning grooves 206 of the disc cassette 250. Due
to the upward di spl acenent of the cassette holder 2, the four height-Ievel
positioni'ng menbers 55 are noved out of the cassette insertion space 19. 10
oning tothe latter half of the sliding novenent of the slide plate 4, the
i njectabl e support piece 41 of the slids pinte 4. pushes the hold pin 40,
and as a result the third inject plate 36 rotates in the direction
indicated by the arrow E against the contraction of the coil spring 42. By
way of rotation of the third inject plate 36, 15 . the first inject plate 30
slides in the direction indicated by the arrow C, and thus the second
inject plate 33 rotates in the direction indicated by the arrow D . O ng
to the sliding novenent of the first inject plate 30 and the rotational
novenment of the second inject plate 33, the cassette inject pin 35 20
rotates in the direction indicated by the arrow C, rotating in the

cassette eject direction, so that i® goes out of the inject groove 208 of
the disc cassette 250. Thus, a restgjcting force on the disc cassette 250
is rel eased, the shutter openingupi n44 al ong the cam groove 43 to
its starting point by way of thegdias T 5 coil spring 50, wth the
result that the disc cassette 2507 | a he egbct direction by
pushing the cassette with the shut (% S
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opening pin 44. In this manner, the disc cassette 250 is forcibly ejected
out of the cassette holder 2. During the cassette eject operation, the
control for the 30 loading notor M2 is executed on the basis of the flow
showh in Fig. 27. That is, in accordance with the output of the drive
signal of the waveformshown in Fig. 2{44t@,the |oading notor M2, the notor
Is driven at a high speed for a predetermned period of tinme in the
direction indicated by the arrow [err], and driven at a 35 nedium speed
after the predetermned tinme period has el apsed. 49 As a result of the
above, the displacing speed of the slide palate 4 fromthe |oading position
to the unloading position is controlled to be gRE\gh speed during a forner
hal f, and to be a | ower speed than the fdbnen/'ﬂ\ durigg a latter half.
Therefore, the cassette 5 eject operati TANY: N{oBred very quickly.

Since the displacing speed is set to the neg ava,\ o\
hal f, when stopping the ngti@n of the §ide \‘
spindle lifting plate 3 | Rakgdig o it, WehAG §M A PR
) ~~Alw»‘-
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can be suppressed to the sane extent as the prior art unit. 10 Duri ng
t he above-noted operation, the slide plate 4 reaches the unl oading position
at the tiﬁe when the cassette inject pin 35 goes out of the inject groove
208 of theé disc cassette 250. The | ock nenber 24, being free fromthe
restriction thereon, rotates in the digegiion indicated by the arrow B by
way of the bias of 15 the coiled torsion spring 25 and engages with the

| ock pin 26 of the slide plate 4, and whereby the slide plate is held in

t he unl oadi ng position even if the output pin 60, shifting the slide plate
to the unloading position, is returned fromthe point a to the reference
position. 20 On the other hand, during the sliding novenent of the
slide plate 4, the injectable bent piece 61 of the slide plate 4 pushes the
pushed portion 87a of the sub-skider 87 of the head lifting nechani sm 380.
Subsequently to the sub-slider é&, the main- slider 85 also shifts in the
direction indicated by the arrowiH, @ 5 and thus the second pushing pin
91 of the sub-slider 87 pushm“k th&pin portion. 104 of the first lifter
control nenber 101. As a reim\=szzhe(ﬁi st lifter control nenber 101 is

di spl aced fromthe upper posjptio o/t | ower position by way of the
contraction of the coil sprijhg 1 OnimMyg to the displacenent of the first
lifter : - I, : =
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30 control nenber 101, the lever portion 113h of the lifter 113 is pushed
down and the lifter 113 is displaced to the upper. position, and thus the
magneti’c "head 80 is nmaintained in the unloading state. Also, the |ever
portfon T13b of the lifter 113 is engaged with the sawtoothed portion 105
of the first lifter 50 control nent3&ér/4101, with the result that the head
carriage 71 is becones |ocked. As will be appreciated fromthe above,
according to the present invention, since the disc rotating nmechanism is
provided 5 to be noveabl e up !5!53E39L th respect to the chassis, the
cassette holder is provided t | e up and down, the positioning
menber is provided at the chassis for positioning the disc cassette in the
vertical direction, and during |oading of the disc cassette the disc
cassette can be positioned in the vertical 10 direction (the direction of
hei ght. of the disc cassette) by way of the positioning nenbers, while the
cassette hol der descends toward t chassis, it is not required to provide
a restricting




menber such as cassette pushing portions on the cassette holder for _
restricting the novenent of the disc cassette, and thus 15 preventing the
di sc’ cassette from being brought into sliding- contact with such cassette
pushi'ng portions, during the cassette eject or during the cassette inject.
This prevents undesired wear at the upperqwal |l of the disc cassette and

ensures a snooth ejecting and injecting operation of the disc cassette. 20
According to the invention, since four corners of a substantially square

di sc cassette is supported by way of the positioning nenbers in the height

direction of the cassette, the positioging t he dLsc;ﬁgssette can be
achieved with a high accuracy.. 25 Accqgdrmg—totiie di nventi on, since
upper and | ower surfaces of the diss ssette i dr dceRextend at the
four corners of the cassette, are ted QY t he projlectjed Portions of
the cassette hol der and the hei ght qposldi oni r ,nenber% fpfns&“on t he
chassis, a precise positioning can be de injrhehei '//20 di.rection of
the di sc cassette, even when the centrgl port{ffon of tlHg/ugper surface of
the disc cassette deforns in convex faghion. [Further rp{Pin a disc drive
unit made according to the invention, Jn whidh a cas$ t}g/eject operation
and a head \ Q | ///
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descendi ng operation are performed by utilizing a sane |oading 35 not or,
"a rotational speed of the |oading notor is set to be faster 51 during
t he «casseétte eject operation and to be slower during the head descendi ng
operati'orf, and thus ensuring a quick cassette eject operation and
- preventing damage to-the disc surface gagatthe focusing-error during the
head descendi ng operation. 5 According to the invention, the
rotational speed of the |oading notor is set to be faster during the forner
hal f of the head descendi ng operation and to be slower during the |atter.

hal f, thereby enabling the nmagnetic head to make a soft | anding on the disc
surface without increasing the entire tg iod 10 1] ired for

conpl eti on of descending notion of theg H gyegoigp is a
description of the preferred enbodi neng Havend on, it wll
be understood that the invention i8 ng ti-c r

enbodi nents shown and descri bed hgRein,| hang and

nodi fications 15 nmay be made w t egut d cope or spirit of
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i nvention as defined by the foll ow ng clains. VWHAT IS CLAIMED | S: 1. A
disc driving apparatus for driving a disc recording nadi um accommobdated ‘i n
a di'sc cdssette, said apparatus conprising: 5 : a chassis; a cassette
hol dér * havi ng an upper wall section and a |ower wall section spaced apart
fromsaid upper wall section by a distawmslightly greater than a _
t hi ckness of said disc recording nedium and being noveabl e up and down
bet ween an upper 10 position and a |ower position with respect to said
chassis, and the disc cassette being injectable into and ejectable from an
I nternal space defined between said upper and | ower wal| sections; a disc
rotating nechani sm provi ded to be noveabl e = wnsbet ween an upper
position and a | ower position with 15 regpegt ' siS, and being
chucked with said disc recording medi um g igl di sc cassette
at said upper position, for rotativelych? [ di ng medi um
< _
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hei ght--| evel positioning nmenbers provided at said chassis, so that at | east
an upper end of each of said height-level 20 positioning nmenbers is |ocated
at a higHer level than said lower wall section of said cassette holder,
when*sai d cassette holder-is held at its |ower position; and noving neans
for noving said cassette holder fromi #® mpper positionto its.|ower
position and for shifting said disc 25 rotati ng nechanism from its
dscent position to its upper position, during |oading of said disc
cassette. 2. An apparatus as set foHEq ' zl im 1, said height-leve
positioning nmenbers are provided on f rGa of said chassis, 30 to
support a bottom of said disc cassette in a vicinity of four corners of

said disc cassette having a-substantially square shape. 3. An appar at us
as set forth in claim 2, wherein said cassette holder has projected
portions downwardly projecting fromits upper wall section so that said

posi tioning nenbers. 4.




5 neans conprises a |loading notor and a gear being rotatively driven by
saidhlpgang not or and having a notion transm ssion area in which a toothed
portﬁog;h§ formed within a first predeterm ned angul ar range of said gear
and a dead area’in which a non-toothed portion is formed within a second 10
predet erm ned angul ar range of said geal/f1 An apparatus as set forth in
claim 1, further conprising a flexible base plate attached to said disc
rotating nechanismso that a portion of said flexible base plate is

def ormabl e el astically, 15 and a tenperature sensor being attached to
said portion of said flexible base pl ghe to abut with a | ower surface of
said disc cassette when said disc réé;iﬁﬁ' mechanismis held in its upper

posi tion. [ERR] 7. A disc driv ¢?¢uw{ratus for driving a
magnet o- opti cal disc recording nediu@ﬁa ﬂﬁsndated in a disc cassette, said
appar at us conprising: a magnetic he%ﬁ?‘?giam%lying a magneti< field to a
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5 nagriet o-optical disc; a magnet i c- head movi ng mechani smfor noving said
nmagnetic he position and an unl oadi ng position; an

ej ect mechani sai d disc cassette 10 a notor; -
transmi ssion Bm’ﬁmyﬂm ting a rotatjonal f "Mar -t o
sai d magneti c- n| sm by rot Y4 on of feﬁpékmfvme"nswzg-,s one

rotational direction, and for transmtting the rot |onaI1@ CAUS . @ﬁs i d
notor to said eject nechanismby 15 rotation of gterpt-or...i.0..I. =..0lfher
rotational direction; and control neans for contro
a rotational s I ABMED ASsaid other rotational direction is

faster than-a rptati n f t do r I
direction. 20 8P n gé)sga?l@gfﬁggag é&t‘;{%r% Pﬁ"?:’?% (ﬁ$c %/)%ereﬂ{rka when
sai d magnet i c- Hagdiumy pReommedatedmini 8 drslcv@ﬁswt%aﬁdldnﬁmafawl d control
means controls cﬁﬁh@rfﬁ?h r to rotate said notor at a conparatively fast
speed for a predeterm eriod of time at a 25 beginning of rotation of
sai d not or, 5and to rabtcrh @aid notor at a

a cassette holder having an upper wall section and a lower

wall section spaced apart from said upper wall section by a
distance slightly greater than a thickness of said disc recording
medium, and being moveable up and down between an upper
10 position and a lower position with respect to said chassis, and the
disc cassette being injectable into and ejectable from an internal

space defined between said upper and lower wall sections;
a disc rotating mechanism provided to be moveable up and
- down between an upper position and a lower position with
15 respect to said chassis, and being chucked with said disc
recording medium accommodated in said disc cassette at said
upper position, for rotatively driving said disc recording medium;
height-level positioning members provided at said chassis,
so that at least an upper end of each of ‘said height-level
20 positioning members is located at a higher level than said lower
wall section of said cassette holder, when said cassette holder is
held at its lower position; and
moving means for moving said cassette holder from its
upper position to its lower position and for shifting said disc
25 rotating mechanism from its dscent position to its upper position,
during loading of said disc cassette.

2. An apparatus as set forth in claim 1, said height-level

positioning members are provided on four places of said chassis,
30 to support a bottom of said disc cassette in a vicinity of four

corners of said disc cassette .having a substantially square shape.

. 3. An apparatus as set forth in claim 2, wherein said cassette
holder has. projected portions downwardly projecting from its
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conparatively slow speed after said predeterm ned period of time has
el apsed.
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upper wall section so that said projected portions face the
respective height-level positioning members.

4. An apparatus as set forth in claim 1, wherein said moving
5 means comprises a loading motor and a gear being rotatively
driven by said loading motor and having a motion transmission
area in which a toothed portion is formed within a first
predetermined angular range of said gear and a dead area in
which a non-toothed portion is formed within a second
10 predetermined angular range of said gear.

S. An apparatus as set forth in claim 1, further comprising a
flexible base plate attached to said disc rotating mechanism so
that a portion of said flexible base plate is deformable elastically,

15 and a temperature sensor being attached to said portion of said
flexible base plate to abut with a lower surface of said disc
cassette when said disc rotating mechanism is held in its upper
position. '



