7 COctober 2005 DESCRIPTION Recordi ng and/ or Reproduci ng Appar at us
Technical Field The present invention relates to a recordi rfgetalkr@005
reproduci ng apparatus for recording information signals to a disc-shaped
recordi ng nmedi um such as an optical disc or a nagneto-optical disc, and
for reproducing information signals recorded on such a disc-shaped
recordi ng medium Background Art There are used recordi ng and/ or
reproduci ng apparatuses which recond information signals to a di sc-shaped
recordi ng medium As a disc-shaped recording nediumused in this kind of
recordi ng and/ or reproducing ggggﬁ@pqggﬁq there are optical discs such as
0

a CD (Conpact Disc), a CO-R (CD-Recordable), a CO-RW(CD ReWitable), a DVD
(Digital Versatile Disc), and an MD (M ni Disc) being a magneto-opti cal
~disc which is 64 min in dianeter. The recordi ng and/or reproducing
apparatuses. usjng various kinds of disc- shaped recording nedia, which
haveRseardiag aadiop &epsediang Wpparaus ecor di ng and/ or reproducing unit which
corresponds to a disc-shaped recording nmediumto be used. A disc player _
whi ch uses an optical disc of an MD as a recording nmedium 7 Oct ober 2005 2
includes a disc rotation drive nechanism 103 for driving or rotating an
opt | FathlcaFitRP
The present invention relates to a recording and/or reproducing apparatus for
recording information signals to a disc-shaped recording medium such as an optical
disc or a magneto-optical disc, and for reproducing information signals recorded on

such a disc-shaped recording medium.

Background Art
There are used recording and/or repro’ducing apparatuses which record
information signals to a disc-shaped recording medium, As a disc-shaped recording
medium used in_ this kind of recording and/or reproducing apparatuses, there are
‘optical discs such as a CD (Compact Disc), a CD-R (CD-Recordable), a CD;RW (CD-
| ReWritable), a DVD (Digital Versatile Disc), and an MD (Mini Disc) being a
-magnéto-optical disc which is 64 mm in diameter. |
The recording andfof reproducing apparatuses using various kinds of disc-
shaped recording media, which have been described above, have a recording and/or
reproducing unit which corresponds to a disc-shaped recording medium to be used.

A disc player which uses an optical disc of an MD as a recording medium



housed in a disc cartridge 101, an optical pickup 104 for reproducing
information signals fromthe optical disc 102 driven by teOdober 2086at i on
drive mechani sm 103, a  support nechani sm 107 having a pair of guide axes
105, 106 for novably supporting the optical pickup 104 along the radial
direction of the optical disc 102, and a pickup shift nechani sm 108 for
shifting the optical pickup 104 supported by the support mechanism 1.07
along the radial direction of the optical disc 102, as shown in FIG 1 and
FIG 2. The respective nechanisnms are arranged in a mechani smchassis or a
‘mecha-n¢iades s dstOoationdged machtsndl Gfoyidayerg dodistirgsarsdptieal discHl0Q | and
FIG 2. The disc rotation drive nechanism 103, which drives the optical disc

102, heused ifliaSdisé atcAdgd 109NaR oplit&npicREp ABY! for repiichil infrlARRd, and a
spindle notor 112 for riving or rotating the disc table 111, as shown in

FI'G 3.; | gal . Di N.;0ptd l.ock: 114 f.or -con sing an
opt i casf&%esagﬁ%ym t%’glc%rgir#g}%i %rﬁfens%ﬁ%eg&aéﬁtagoﬁr& bvt% nélscfﬁ%g]l%eﬁ@fm and

i rradi ati ng thys condensed optical_ beamto the sigpal recording surface of
t he oﬁt‘?ﬂ‘é‘% e n@@z?(?’éﬁam&a Ragcel 87413@ axey kil rémwi%y SBBRAFUNERT | ect ed
by the signal recording surface of the optical disc 102 using a

phot odlet eptical picland! @4 dioagithd rakilubtestion’d the opabalfdisn 02 hendbjpécktipve | ens
113 along the focusing direction parallel to the optical axis of the

obj eckhift mh&@hgnish? 108 fd@|shif‘ﬁﬁgQh@ﬁgtibﬂlepickﬁgcﬂdrlﬂgqgidr% igjﬂh@%ﬁ@ﬁaw cul ar
to the optical axis of the objective |ens 113 based on etecti signal s
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mecha-chassis 110 arranged in the disc player body, as shown in FIG.1 and FIG.2.
The disc rotation drive mechanism 103, which drives the optical disc 102, has

a disc table 111 onto which the optical disc 102 is placed, and a spindle motor 112 for
‘driving or rotating the disc table 111, as shown in FIG.3. The optical pickup 104 has
an optical block 114 for condensing an optical beam emitted from a light source using
an objective lens 113 and irradiating thus condensed optical beam to the signal
recording surface of the optical disc 102? and for receiving a returning optical beam
reflected by the signal recofding surface of the optical disc 102 usinga photodeteétor,
‘and a biaxsal actuator 115 for shifting the objeétive lens 113 along thé | focusing
direction parallel to the optical axis of the objective lens 113 as well as along the
tracking direction perpendicular to the optical axis of the objective lens 113 based on
detection signals detected by the photodetector. The suppbrt mechanism 107 has the

‘guide axes 105, 106 for movably supporting the optical block 114 of the optical pickup



has a | ead screw 116, a gear group 117 consisting of a plurality of gears,
and. a shift nmotor 119 for shifting the optical pickup 104 OsthbatR0ate
arranged on the necha- chassis 110. The shift notor 119 drives or rotates

t he gear group 117 to rotate the |lead screw 116 engaged with the gear
group 117 so as to shift the optical pickup 104 which has an engagenent
pin 118 engaged with the |ead.screw 116, with the optical block . 114 guided
by the guide axes 105, 106. Wth thus configured disc player, when the
optical disc 102 is driven by the disc rotation drive nmechani sm 103, the
opt i cadl0dpilchy thelidiabdpecidrest thy ophealslippti2. Thepickap smft@échanisin FG%ed by
the pickup shift nechani sm 108 along the radial direction of the optical

di sc }%am’aalseré\mler%% # thghqn fistinbastiAbI8PalRY) dTdagdl aneashiro t he

signal recording surfac optlcal di'sc 102 to” scan the SI gnal
recordin t of The ctor of th p kup 104
det ect™®© g’ agt:gaf ﬁﬁﬁg’&ﬁhga(l’ PQ‘%’tg 1 a‘f‘%é"éf‘gﬁ‘i ?f?cﬁ% surface
of the optlcal di sc. 102 to read |nforrrat|on S|gnals recorded on_t he

opt i c&hagsisd 190bhe shifematas dAVelstvies prrotates thpgeararoup he7 o tatals thrilead
mechani sm 108, which shifts the optical pickup 104 al ong the radi al

di r ectscrgw ofl 6 ehgageal witla thediene gﬂdﬁp 1 geswedsdol shift danvetidad pickugt 1®Ghedhidr i vi ng
force of the shift notor 119 to linear driving force by neans of the gear

gr oup hhd 4y gber g«g&&parts agaﬁ wilh i Elcal &crdwp 1tlhu§/1ﬂpﬂfe' cﬁbﬁ@a‘l' blskksc

player, the conponents are inevitably i creased, which
2 G MSRATSeSHES. 6211 spoce,for erranging the sh (1 mtor
which makes I1t£1 tlcrilllsf (Ioln%ljglugedt (i)lscfz Blrag/g? rwlie%dtﬂg %p%lggl dcgc 102 is driven by the disc
rotation drive mechanism 103, the optical pickup 104 supported by the support
mechanism 107 is shifted by the pickup shift mechanism 108 along the radial direction
of the optical disc 102, while the optical pickup 104 irradiates an optical beam to the
‘signal recording surface of the optical disc 102 to scan the sighal recording area
thereof. .Thee, the photodetector of the optical pickup 104 detects a returning optical
beam reflected by the signal recerdmg surface of the optical disc 102 to read
information signals recorded on the optical disc 102.
In the conventional disc player, the pickup shift mechanism 108, which shifis
the optical pickup 104 along the radial d_irection of the optical disc 102, generally
converts rotational driving force of the shift motor 119 to linear driving force by
" means of the gear group 117 and the lead screw 116. Therefore, in thus configured

disc player, the number of parts or components are inevitably increased, which raises

various problems. Specifically, space for arranging the shift motor 119, gear group



pl ayer in size. Since the nunber of parts is increased, undesirably, cost

required for those parts is caused to be high-as well as Thectohen?eds of
steps in the assenbling process is caused to be increased. Moreover, since

~rotational driving force is converted to linear driving force, conversion

efficiency is low, which. undesirably requires |arge power consunption.
Furthernore, the problem of noise due to the shift notor 119, gear group
117, lead screw 116, etc. has been pbinted out. Especially, as shown in
FIG1 and FIG 2, in the disc player which enploys the shift notor 119 and
t he gddr, ercharyaired oy bé prspandd, witich hkas itdlifficuls iofurthel psdrceaht dixe shi ft
notor 119 to linear driving force to shift the optical pickup 104, it is
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restricted. Mechani snms and parts which cannot be arranged on the ,
mechapebeessils aased aipe be onbecaged.anideoverpsinee rafgiionalofiriving feiica isody of
disc player, which also makes it difficult to reduce the disc player in

si ze konvdieedns dinchhEriRigK firce hediversiohatfisivntPds luki, cvhibAuddesicsblyf t ot or
119 for shifting the optical pickup 104, becones conparatively thick,

whi Chr?cﬂig(l;@rsqfi{% éﬁfc{y@éﬁﬂn&ﬂhgtigﬁ.”Fﬁﬁﬁé@%r@ﬁﬁh&e@r% fCHf 6f fﬂlﬁﬁetd%% AeSshift! the

disc p here i so used a yer I'ch uses, as a shift

notor faor shifting an tical pic , .a linear drive notor which perforns
| i neam‘voﬁiiléﬂi g@‘r%ﬁ%‘f%ég? a‘g§?‘r%§" EP‘%&“&H@F BPaanteg QWi 4t onal drive

motor. However, it is difficult to adopt such a disc player to a

Especially, as shown in FIG.1 and FIG.2, in the disc player which employs the
shift motor 119 and the gear mechanism for transmitting rotational driving force of the
shift motor 119 to lincar driving force to shift the obtical pickup 104, it is necessary
that a plenty of parts be arranged on the mecha-chassis 110. Thus, a wide area of the

- mecha-chassis 110 is used to arrange the mechanism for operating the opticz;l pickup
104. In resuit, mechanisms and the number of parts to be arranged on the mecha-
chassis 110 are restricted. Mechan;sms and parts which cannot be arranged on the
mecha-chassis 110 have to be arranged on other region of the main body of disc
player, which also makes it difficult to reduce the disc player in size.

| Furthermore, the pickup shift mechanism 108, which has the shift motor 119
for shifting the optical pickup 104, becomes comparatively thick, which should be
taken into consideration to reduce the thickness of the disc player itself.

There is also used a disc player which uses,' as a Sh.lft motor for shifting an

optical pickup, a linear drive motor which performs linearly driving instead of using



portable type disc player since driving power is increased and its optical
pi ckup has difficulty in keeping itself at constant positi7Dstobérei006he
operation is stopped. A disc player perfornms, using a biaxial actuator, the
focusing control to bring a focal point of an objective lens to the signal
recordi ng surface of an optical disc while shifting the objective |ens

al ong the focusing direction parallel to the optical axis of the objective
| ens, and the tracking control to bring a beam spot of an optical beam
condensed by the objective lens to recording tracks of the optical disc

whi | e astitationg due nodtoec tHowevang aldffeulhs adeopksiny didiscpiager to a
perpendi cular to the optical axis of the objective lens. A biaxial

act uatpaitable cypRrdise player §inee ldeiisd pewePRtInBleaddd ahBGtst Sfdal BE:kuFQﬁ%r ol used

in the conventional disc player is conplicated in its configuration and

t akes 8 i f ' I -t 0. hi nuf act uri ng
cost. dlt’—'fjrt l@ﬁ@%&,ﬁ@nﬁﬁgﬁ?g&ﬁ%ﬁﬁéﬁgpn% %hgﬁgfgg?&%ﬂeﬁ%(ﬁg}%& I cal pickup
is shifted | ong the radial direction of the gptjcal. disc, the position of
a beam spot® 3*8%}33}@&% rmsp HERgabIpsial é%f@a%dﬁsyfogu (b £ BHNE S |

devi ated since the objective Iens swings along the radial direction of the
opt i cal fodakpoinTiofisin dtjecteve kenatddhs sinbl rgerding edfacsd bah dpicdkedsct i on
signals. Al so, when the objective lens is caused to swing, a skew of the

obj ectyHiRyshiftingahé obfecHPO R afshg thE fdus RYdifRitRIN pairall 6l td Bl spticalagsgnal s
Thus, it is necessary for the conventional disc player to correct detection
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the objective lens along the tracking direction perpendicular to the optical axis of the
objective lens. A biaxial actuator for performing the 'focusing control and the tracking
control used in the conventional disc player is complicated in its configuration and
ﬁakes time in assembling parts thereof , which leads to high manufacturing cost.
Furtheﬁnore, in the conventional disc player, lwhen the optical pickup is shifted
- along the radial direction of the optiéal disc, the position of a beam spot of an optical
beam to be received by a photodetector is deviated since the objective lens swings
along the radial direction of the-optical disc. Thus, there is undesirably generatéd
offset in dctection‘ signals. Aiso, ﬁhen the objective lens is caused to swing, a skew
of the objeét lens itself 1s generated, which may deteriorate detection signals.
Thus, 1t is necessary for the conventional disc player to correct detection signals
i view of the offset due td the swinging of the objective léns, which may complicate -

the mechanism for performing the tacking control. Furthermore, power to keep the



consunption. Disclosure of the Invention Enbodi nents of the present
invention seek to provide a recording andlor reproducing Fpabeéismoshi ch
can sol ve the above-described problens raised in the conventional
recordi ng and/ or reproduci ng apparatus. Enbodi nents of the present
invention seek to provide a recording and/or reproduci ng apparatus which
can be reduced in size and requires |l ess power consunption. Enbodi nents of
the present invention seek to provide a recording and/ or reproducing
apparatus which is sinplified in configuration and can reduce

manuf acturi ng cost. According to a firs aspect of the invention, there is
provided a reproducing apparatus, conprising: a reproduction neans for

r epr oduci ngewidijealien eicberomst tens zoosiaet isrrepessiigwhistimay selguie powver ot at abl y
housed Irlé%ﬁgh §I§grtr|dge a support neans for novably supporting the
reproduction ne ﬁ along the radial direction of the disc recording

medi um the support neans havi ng a support base which supports the
reproducti on neans; Qct ober 2005 7 a drive means having a novabl e
portion ar‘éﬁ@éweéﬁt?% ‘@ﬂB Pbrt base, a drive shaft for slidably supporting

the nmovabl e porEhfadahénts of iR grasemlindintieh iseek t@f)rovﬁdéea FHCOPdihg @REM”IrNY
medi um and an el ectronechani cal -transducti on el enent
reproducing apparatus which can solve the above-described problems raised in
the conventional recording and/ or reproducing apparatus.

Embodiments of the present invention seek to provide a recording and/or
reproducing apparatus which can be reduced in size and requires less power
consumption.

Embodiments of the present invention seek to provide a recording and/or
reproducing apparatus which is simplified in configuration and can reduce
manufacturing cost.

According to a first aspect of the invention, there is provided a reproducing
apparatus, comprising:

a reproduction means for reproducing signals recorded on a disc
recording medium which is rotatably housed in a disc carfridge;

' a support means for mdvabfy suppoiting the reproduction means along
the radial direction of the disc recording medium, the support means having a
support base which supports the reproduction means; and



installed to one end of the drive shaft, which | engthens and shortens al ong
the shaft direction of the drive shaft correspondi ng to drA®&B8eriabses,
the drive neans causing the el ectromechanical -transducti on el enent
installed to one end of the drive shaft, which | engthens and shortens
al'ong the shaft direction of the drive shaft corresponding to driving

pul ses, the drive neans causing the electronmechanical-transduction el enent
to I engthen and shorten corresponding to the driving pulses to shift the
drive shaft along the shaft direction thereof so as to cause the novable
portion to slide along the shaft di rectfi on of the drive shaft; wherein the

reproduct| on MARRAREkdaii ¥ nsRARSD .sn%waﬁgsﬁgtyetéy'r;{bonaoai%%ect'on

area of openings of t expo of the disc
recor di ng dwalsmﬁtf@' glidably suppdeing tbermdvablerpration slonpdhe madial dilectambder ence

t hereof . | ' f. th resent, inv t he drlve nmeans
tnosee ¢ e BRRIRLATERE S &iyh, Bnl O o AN b B RIS e ar i ve
shaft, t hanstakszpierdnedriofahs dhiee ghafewhivh $digtia’ Adsibridhe dids e direction
of the di s recordlgﬁpmadl um Since the reproducti on neans .and the drive

means are® Qﬁldéfﬁﬁw RidHve SB?@FQH??‘W%‘?Q& qff""!ﬂ)@‘ﬂ?’%§h%fj”t’?|€‘%n§c
cartridge cfa%ln@&ﬁé’éleﬁﬁoﬁ’iecﬁéﬁlkalgﬁaﬁs'&ﬁcf?drﬁ@le{rﬂeﬁ?fn@.;d?l%drfg%hlérEanbfttﬁ@ out si de

fromthe inner to the outer circunference ereo part
r epr oduct idoive pbafiswhial Iartg@ema ang shetenisaiong the ednaftam@@ﬂon\pf therdrivee di sc

Car L L0 bR IR bl Sl BB BRau BB TfL S o be Ut e
r epr oduci m@p@mnwoﬂhu&al-t?ar@tﬁnﬂaﬁ eRpfent to lengthen and shorten corresponding

to the driving pulses to shift the drive shaft along the shaft direction thereof so as

to cause the movable portion to slide along the shaft direction of the drive shaft;

wherein the reproduction means and the drive means are arranged within
a projection area of openings of the disc cartridge for exposing a part of the disc
recording medium to the outside from the inner to the outer circumference
thereof.

In embodiments of the present invention, when the drive means causes
the movable portion to slide along the shaft direction of the drive shaft, the
support base can be properly shifted along the radial direction of the disc
recording medium. Since the reproduction means and the drive means are
arranged within a projection area of openings of the disc cartridge for exposing a
part of the disc recording medium to the outside from the inner fo the outer
circumference thereof, part of the reproduction means and the drive means can
be arranged within the disc cartridge via the openings. Thus, the reproducing
apparatus can be further reduced in thickness and size as compared with the
conventional reproducing apparatus.



8 Furthernore, since the drive nmeans perforns the shift operation of
shifting the optical pickup fromthe inner to the outer ci7rQcuobar20068e of
the disc recording nedium and the tracking operation of bringing a beam
spot of an optical beam irradiated by the optical pickup to recording
tracks of the disc recording nedium the configuration of the reproducing
apparatus can be sinplified as conpared wth the conventional reproducing
apparatus. According to a second aspect of this present invention, there is
provi ded a recording and/or reproducigg apparatus, conprising: a record
and reproduction neans for recording/ producing signals to/ froma disc
recordi ng nmedi um which is rotatably housed in a disc cartridge; a support
neans for novabiuthetinerss singg thedriveeeans fatores therhilt ppprating Khshiflingng t he

radial di rtﬁébm%éﬁfckhggro%ﬁfe ihﬁ&n“fo%@%ug&agﬁﬁdﬂhfér fice BPRR'disc %afbgnr%aw ng a

support base supports the recor reproductron neans, a drive
means havimediampend fhestracking operationwf binging ateasu ppotrdf dnaopdicakbeatini ve shaf t

f | i dably,. i ng,the . b £ | th diial directi f
the di sc nEEURIREY hedmifn kAR Eradnedid e ot reRtaferTefiiE: emont
i nst al | ed the confgu@atbrodt thEeeptotieing fa@Fasatumbaﬁhbé@m@mm@a%smﬁda@dt ens al ong

the shaft direction of the drive shatt corresponding to driving pul ses,
the drive Wiuihe copyenrtiong! fapsoficing apparaligni cal - t ransduct i on el ement to

DL Shati . MRS GRS SESUETALR Snkl5oti ) hBH, B% EmOIERALT,
portion tdgesdrdig ariddergeprasuchngfapparatus, comprising:

a record and reproduction means for recording/ reproducing signals tof
from a disc recording medium which is rotatably housed in a disc cartridge;

a support means for movably supporting the record and reproduction
means along the radial direction of the disc recording medium, the support
means having a support base which supports the record and reproduction
means; and

a drive means having a movable portion arranged at the support base, a
drive shaft for slidably supporting the movable portion along the radial direction of
the disc recording medium, and an electromechanical-transduction element
installed to one end of the drive shaft, which lengthens and shortens along the
shaft direction of the drive shaft corresponding to driving pulses, the drive means
causing the electromechanical-transduction element to lengthen and shorten
corresponding to the driving pulses to shift the drive shaft along the shaft
direction thereof so as to cause the movable portion to slide along the shaft

direction of the drive shaft;



direction of the drive shaft; 7 October 2005 9 wherein the record and
reproducti on nmeans and the drive neans are arranged w thi n7@qgbotey 605 on
area of openings of the disc cartridge for exposing a part of the disc
recording nmediumto the outside fromthe inner to the outer. circunference
t hereof . Thus, the recording and/or reproduci ng apparatus can be further
reduced in thickness and size. According to a third aspect of the present
i nvention, there is provided a reproducing apparatus which has | oaded
thereto a disc cartridge for housing a disc recording nmedium which is
provi ded with openi ngs for exposing aI_Qeast a part of the disc recording
nedi um t o t he oviIeidhe resard adirppi@duetion means aed the-divameapeate t her eof ,

and reprodéw%geg%@d@§0@hﬁeﬁo@9re§%.ogi§ﬁ@8§%fr‘ﬂ{edaieecanﬁ | mr%kﬁoéa.ggéaopeni ngs

of the disc e reproduci paratus I ncl uti ng a" repf oduction
means whi cparhakthae dissagcodingmeadaint tor the eautBide froot thedbrer todiowodted on t he di sc
recordi ng nmedi um hou r(]ad In the disc cartridge, and a drive neans for
shifting tﬂ@upﬁﬁr&%ﬁ? E%hs to predet ermi ned positions against the disc

recordi ng medi UFAusWRY rRcOrdintan@er RErsduciy amaitatus Tapdd fRFtAedredacé® be
subst anti al [r%gvmthl n a projection area of the openings of the disc

cartri dge. Inthigknass\and§izhs nay have a drive shaft neans engaged with the
read out According to a third aspect of the present invention, there is provided a

reproducing apparatus which has loaded thereto a disc cartridge for housing a
disc recording medium, which is provided with openings for exposing at least a
part of the disc recording medium to the outside from the inner to the outer
circumference thereof, and reproduces data recorded on the disc recording
medium via the openings of the disc cartridge, the reproducing apparatué
including:

a reproduction means which has a read out means for reading out data
recorded on the disc recording medium housed in the disc cartridge, and a drive
means for shifting the read out means to predetermined positions against the
disc recording medium;

wherein the reproduction means is so formed as to be substantially within
a projection area of the openings of the disc cartridge.

The drive means may have a drive shaft means engaged with the read out
means by friction, and an oscillation means for shifting the drive shaft means
along the movement direction of the read out means. The oscillation means may
oscillate so that the velocity of the drive shaft means along one direction is

different from that along the



means by friction, and an oscillation nmeans for shifting the drive shaft
means al ong the novenent direction of the read out neans. 7Tba&okar@0Dbat i on
nmeans may oscillate so that the velocity of the drive shaft neans al ong
one direction is different fromthat along the 7 Cctober 2005 10 ot her
direction. The disc recording nediummy be an optical disc, and the read
out neans nmay be an optical pickup which may have an irradi ati on neans for
irradiating an optical beamto the disc recording nmedium and a photo
detection nmeans for detecting a returning optical beamreflected by the
signal recording surface of the disc rHtording nmedium These aspects,
enbodinennﬁheﬁgﬂaﬁbﬁs and advantages of the present invention will becone
more apparent fromthe follow ng detail ed description of the preferred
enbodi nent s of Theedipe eszonding mveshitrironay 1Be aefopbealalisqaindthefeadhmit Dr awi ngs

2 shows a

FIG 1 sho view of the conventiognal disc playver. Fl
per speot | Bl 04 FEoBce! Bt WhrRman Ry g r BB meBhSid 2" Ge vi ew
of the corwediatingah dptiss! teany &5 thefdige recBRIMG nRdREA SARCA biSto\tetdtioh t he
recordi ng and/ or reproduci ng apparatus according to the present invention.
FI G 5 shov8eans g dpreainge e nm_a@@#'e@'rhfaahtﬁff@ptngw@am%@&wﬁat us
accor di ng dipracBRf 888 reddidRP h&ium.
These aspects, embodiments, features and advantages of the present
invention will become more apparent from the following detailed description of

the preferred embodiments of the present invention.

Brief Description of the Drawings

FI1G.1 shows a plan view of the conventional disc player.

FIG.2 shows a perspective view of the conventional disc player.

FIG.3 shows a side view of the conventional disc player.

FIG.4 shows a perspective view of the recording and/or reproducing
apparatus according to the present invention.

FIG.5 shows a top view of the recording and/or reproducing apparatus
according to the present invention.

FIG.6 shows a cross-sectional view of the recording and/or reproducing
apparatus according to the present invention.

FIG.7 shows wave forms of driving pulses to be applied to an

electromechanical-transduction element, and FIG.7A shows a wave form used in



FI G 6 shows a cross-sectional view of the recording and/or reproducing
apparatus according to the present invention. FIG 7 shows Wdetoliey2085 of =
driving pulses to be applied to an el ectronechani cal -transduction el enent,
" and FI G 7A shows a wave formused in 7 Cctober 2005 Il shifting a support
base along the "A" direction of FIG 4, while FIG 7B shows a wave form
‘used in shifting the support base along the "B" direction of FIG4. FIG 8
shows a bl ock diagram of a control dhAit of the recording and/or
repr.oduci ng apparatus according to the present invention Best Mde for

Car r yishftiggta supgottrhase alomg i & Aprdisetioniaftd a4, orhiledi@ A B shoanph esaed i n a
recordi ng and/ or reproducing apparatus using a disc cartridge having a
magnetformpistd dh shifling ileedupport Bise GlskfRAB T geOstiiGf PRYYUM rotatably
housed therein, will further be described bel ow concerning the best nodes

wi'th refer t e I r aw 1 Fl ows. ail.ecording and/ or
repr oduci ngqg}ggpas?lgﬂ%sa ﬁ)(iéangﬁfgﬁ? ﬁggﬂ?eg\#rogjg@rlﬂ“ﬁlﬁ?&e%@i 0 ",Of%ﬁgcﬁnws"és a disc
cartridge 2..  The disc cartrjdge has a cartr.idge body 120 which has a
pai r SFPIRAUGIMEAPPREAIRS secoxdmedo thg@reseat faveBtiBht t oget her with their inner
surfaces facing each other- The cartridge body 120 is so forned as to be
able to rotatably house a magneto-optical disc 3 being 64 nmin dianeter.

The upper half 2a and the |ower half 2b, configuring the upper and | ower

port i Best Moddwor @irky/ihg ORit sl Invehedn have openings 4a, 4b for exposing a
part of the signal recording area of the nagneto-optical disc 3 to the

outside fr Wetﬂ}gsérﬁ Merition %iaﬁseém%wﬁﬁ%ear féd6iding and/or reproducing
apparatus using a disc cartridge having a magneto-optical disc being a disc-shaped
recording medium rotatably housed therein, will further be described below concerning’
th_e best modes with reference to the accompanying drawings.

F IG.4 shows arecording and/or reproducing appératus | employing the present
invention, which uses a disc cartridge 2. The disc cartridge 2 has a cartridge body 120
which has a péir of an upper half 2a and a lower half 2b put together with their inner
surfaces facing each other. The cértridge body 120 1s so formed as to be able to
rotatably house a magneto-optical disc 3 being 64 mm in diameter. The upper half 2a
and the lower half 2b, configuring the upper and lower porti(;ns of the cartridge body
120, have openings 4a, 4b for exposing a part of the signal recording area of the
magneto-optical disc 3 to the outside from the inner to the outer circumference
thereof, respectively. The openings 4a, 4b, which are us.ed for recording and
reproducing operation, has its size so formed as to be able to allow an optical pickup

14 and a magnetic head 15, to be described later, to enter into the disc cartridge 2.



t hereof, respectively- The openings 4a, 4b, which are used for recording
and reproducing operation, has its size so forned as to bé& Qdibleri260al | ow
an optical pickup 14 and a nmagnetic head 15, to be described later, to -
enter into the disc cartridge 2. 7 October 2005 12 The cartridge body 120
has slidably nounted thereon a shutter 5 for covering and uncovering the
openi ngs 4a, 4b. The shutter 5 is nade out of a flat plate, which is
folded to formthe shape substantiaﬂ?y of the letter "U', and has its size
so formed as to be able to cover the openings 4a, 4b. The shutter 5 is so
hel d as t o 1dis cartraigsibiody 128l lmslidlablyemgunistl théreodiasshutter Orfodgeveribgt ween a
position to cover the openings 4a, 4b and that to uncover the openings 4a,

4b_ Thadnmgoetang fid itissta, b, e shuitter Bay sedlel duttdte far plated sehibledy 120,
has a center hub made of netal, not shown, at its center portion. The

| over j0plified b If‘@x?n e sh(?lgg ?{ﬁléﬂ?%@:ﬂmgb&‘g’]eg%m[ﬁmddn?@éfﬁ?i%lggts# Fbhfed !

S
center portion, for exp e outs s used when
driving, the net o-ogtical .dis¢c 3 e recordi.n nd/ or reprodugi ng ‘
appar 3 B a2 B e theomamingsy 4a &y "l ich ) inda BaLd 44 1o allago sde openabl e
cover which is mounted to the main body, a holder for holding the disc
car t r atigg oneredgeadithadist sadndge 2betwoei a posiiion tncawrertbe opbeingsdar4b s opened
and the disc cartridge 2 is placed/renoved onto/fromthe main body and a

| oadi agdpbaitbimgv&qheobbﬁj@\qgmbs closed and the disc cartridge 2 is
| oaded to the main body, and a mechani sm chassis or a necha-chassis 10 for

vl SNBSS RGO, PR B BESTRBABRIZI AR o1
center hub made of metél, not shown, at its center portion. The lower half 2b has an
opening, not shown, formed at substantially its center portion, for exposing the hub to
the outside, which is used when driving the magnetb—optical disc 3.

The recording and/or reproducing apparatus 1 according to the present
invention has a main body, an openable cover vrvhich 1s mounted to the main body, a
holder for holding the disc cartridge 2 between a placement/removal position where
the cover is opened and the &isc caﬁridge 2 is placed/removed onto/from the main

~body and a loading position where the cover is closed and the disc cartridge 2 is loaded
to the main body, and a mechanism chassis or a mecha-chassis 10 for movably
suppofting the holder between the placement/removal position and the loading

- position, which are not shown except the mecha-chassis 10.
Being held by a holing portion of the holder, the disc cartridge 2 has the shutter

5 slid, which causes the openings 4a, 4b to be uncovered. rThen, the disc cartridge 2,

which is held by the holder, is caused to shift onto the mecha-chassis 10 of the main



Being held by a holing portion of the holder, the disc cartridge 2 has the
shutter 5 slid, which causes the openings 4a, 4b to be uncd\\esteetr 2062n, the
disc cartridge 2, which is held by the holder, is caused to shift onto the
mecha-chassis 10 of the main 7 October 2005 13 body when the cover is

cl osed. The main body includes a disc rotation ' drive mechanism6 for
driving or rotating the nmagneto-optical disc 3 housed in the disc
cartridge 2, a recording and/or reb?oducing mechani sm 7 for recordi ng and
reproducing information signals to and fromthe magneto-optical disc 3

dri verbasly when tdiestoventsatlpgad. dri ve mechanism 6, a support nmechanism 8 for
novabl y supporting the recordi ng and/ or reproducing mnechanism 7 along the

radi al dir étid aninbotlenoldestaodRptiotAlondiif¢e Inecanidm s tfod idrieng EChani sm
9 for shifting the recording and/ or reproduci ng mechani sm 7 supported by

the s L, S ' ' ' t pti cal
di'sc ToeRiry MESRERLRIDAGN R 1 Ruicthdhe HISeRaleRcY natSolAP BhOLEP ' 16
The disc rptation dri.ve7r'rpchani m6 has a disc table 11 onto which. the
magneEDEskicig merhanism Lo racerdingsand Tencpduang i tipp sighalsife ondg or
rotating the disc table 11. The disc table 11 has its center portion fixed
t o t hdramotthe imagnekd-optical disc Bhdrivespbydhe disxt ootation damt heshanigar fpaent

magnet 13 for attracting the center hub of the magneto-optical disc 3

thr _oughpﬁdm peelinign 8 foheanevasty Gappoitiige th: aécdridhgrand/durdpaéducihper eof
facing the disc cartridge 2. The spindle notor 12 is arranged at

bt a7 0 S 020, B S v
mechanism 9 for shifting the recording and/or reproducing mechanism 7 supported by
the support mechanism 8 along the radial direction of the magneto-optical disc
magneto-optical disc 3, which are arranged on the thecha—chassis' 10.

The disc rotation drive mechanism 6 has a (iisc table 11 onto which the

| magneto-optical disc 3 is placed, and a spindle motor 12 for driving or rotating the disc

- table 11. The disc table 11 has its center portion fixed to the rotation axis 12a of the

spindle motor 12, and has a pennanént magnet 13 for attracting the center hub of the

magneto-optical disc 3 through the opening of the disc cartridge 2 at the main surface

~ thereof fa_cihg the disc cartridée 2. The spindle motor 12 is arranged at substantially

the center of the mecha-chassis 10, and drives the magneto-optical disc 3 chuck-ed by
the disc table 11.

| The recording and/or reproducing mechanism 7 has an opfical pickuﬁ 14 for

~ irradiating an optical beam to one surface of the .magnc,fojoptical disc 3, a part of

which is exposed to the outside through the opening of the disc cartridge 2 for



The recordi ng and/ or reproduci ng nmechanism 7 has an optical pickup 14 for
irradiating an optical beamto one surface of the. magnet odptdlen|2086sc 3,
a part of which is exposed to the outside through the opening of the disc
“cartridge 2 for 7 October 2005 14 recording and reproduci ng operation, and
a magnetic head 15 for applying external magnetic field to the other
surface of the magneto-optical disc 3, a part of which is also exposed to
the outside through the opening of the disc cartridge 2 for recording and
reproduci ng operation, at the time of recordi ng operation, which is so

- ar r angesdrding arsl fepreducieg opeiation, pid kupagreticThendops iforbpplyoigipxtenalt | east
has a sem conductor |aser, not shown, being a tight source for emtting an
opt i calaghedtfletd th ehaBdiRebarfAE bE e Mlaghie@-opticR4CR! a pRHQSKwERRBSKSt i ng of
an objective l'ens 16 for condensing an optical beamemtted from the

sem c L ILaty nSe | cal- beam t.0 the

o gnaf RO Ep8bed A6l ARAdL @R he by IR iR L fo G R0NdiR,

phot odet ect or,, .not shown, nﬁr_ reﬂ?ivin a returningggpiical beam reflected
by t h@NS FRiaftuGiagoparatigns at s tisneet reserding epersiion: whigh gissarmngadasa

uni axi al actuator being an objective lens driving unit, not shown, for

shi f t tintpcetthe opficaitpivkuy &bs 16 al ong the focusing direction parallel to the
optical axis of the objective |lens 16 based on detection signals detected

by the phThedptiest sickughe draanehas aheaticdhdidiof s @it shdedigf a2 head
fixing arm 17, such that the magnetic head 15 and the objective I'ens 16 of

the Oﬂglglcﬁ%irpé géltjgm}tf‘iné%ﬂt]lggwg%g erQH'FJ the%a%?éﬁgom&ﬂe&igé %E)taincc%tic% sc 3

arrang ere ween. IXIrng arm

block consisting of an objective lens 16 for condensing an optical beam emitted from
the semiconductor laser and irradiating thus condensed optical beam to the signal
recording surface of the magneto-optical disc 3 and a photodetector, not shown, for
recetving a returning optical beam reflected by the signal recording surface of the
Amagneto—optical disc 3, and a uniaxial actuator beihg an objective lens driving unit, not
shown, for shifting the objective lens 16 along the .focusing direction parallel to the
optical axis of the objective lens 16 based on detection signals dctectéd by the
‘photodetector.

The magnetic head 15 is fixed at the end of a head fixing arm 17, such that the
magnetic head 15 and the objective lens 16 of the 6ptical pickup 14 faces each other
wﬁh the magneto-optical disc 3 arranged therebetween. The head fixing arm 17 is
made of elastically deformable material which is caused to approach or come into
contact with the surface of the magneto-optical disc 3, opposite to the side facing the

optical pickup 14, by a head elevating mechanism, not shown, only at the time of



made of elastically deformable material which is caused to approach or cone
into contact with the surface of the nagneto-optical di sc7ctampasdie to
- the side facing the optical pickup 14, by a head el evating nmechani sm not
shown, only at the tine of 7 QOctober 2005 15 recodi ng operation.. As shown
in FIG5 and FIG6, the optical pickup 14 and the nmagnetic head 15 are
arranged within a projection area "S" of the openings 4a, 4b which are used
for recording and reproducing operdiion, that is, a projection area "S"
~whichis formed by projecting the openings 4a, 4b along the direction

per pencicclmh@opératibhe si gnal recording surface of the magneto-optical disc
3. Also, the necha-chassis 10 is provided with an opening 10a

correspondi t: i . i ﬁ&@q G %H&'; ration.
The suppor @%@ﬁg&ﬁ?&@éﬁ%@9?@6@%{)&)&%?&&%@& IC fsupg res t ae(pg%ti cal

pi ckup 14 as | . .as the. netic.head 15 fixed at the, end of t head

P i nareranssd vt aintePRan arn 15, OGHtE apuntics Ay Fh5G HE ushiTaD: y
supporti ngméhedsupgglrt_ base éQ gié)tr_lg t he. r?di al d‘i‘é’eci[q'i (1)13' gf thdelm _
magnefesosgmgean roprodugingniperaiigep tat ih aguoegtion ppisy ts whwhdptewagd by ckup 14
such that the upper portion of the optical pickup 14 is exposed to the
out si geojedtingLdb oplaﬂing@&m,izirbgddu{%thefdiﬁd&ﬁon fieadidudaso thd dgnaheterdide gui de

shaft 20 is so arranged as to be parallel to the radial direction of the
mgne%%’fc%géﬁﬁ n‘iﬂﬁ%&é—o& 1RLMSARD. tHREmEH -&a%gﬁflt() iggﬁ@xr/iﬁeﬁ%}iﬂl d fixed
er ’ on the ne

by hol'ding ne whi ch ‘are arrange a-chassis 10 in the
VI CTLLYRE 6F PR BSihe B 1 SpRiRRR o PREockBiRg Snd iSRS 23
' operation.
The support mechanism 8 has a support bgse 19 whuch supports the optical
- pickup 14 as well as the magnetic head 15 fixed at fhe end of the head fixing arm 17
“via a hinking arm 18, and a guide shaft 20 for movably supporting the support base 19
along the radial direction of the magneto-optical -disc 3.
The support base 19 supports the optical pickup 14 such that the upper portion
of the optical pickup 14 is exposed to the outside through the opening 10a of the‘
- mecha-chassis 10, while the guide shaft 20 is so arranged as to be parallel to the radial
direction of the magneto-optical disc 3. Both ends of the guide shaft 20 are held and
fixed by.holding members 21, 21 which are arranged on the mecha-chassis 10 in the
vicinity of the opening 10a. The support base 19 hﬁs a holding member 23 unitedly -
formed at one edge thereof, which is provided with a guide excavation 22 through

which the guide shaft 20 is inserted.

The impact drive mechanism 9 has a drive shaft 24 which is so arranged as to



formed at one edge thereof, which is provided with a guide excavation 22

t hrough which the guide shaft 20 is inserted. The inpact @ddcksbeneodEmni sm 9
has a drive shaft 24 which is so arranged as.to 7 October 2005 16 be
parallel to the guide shaft 20 or the radial direction of the

magnet o-optical disc 3, an el ectronechanical-transduction el enent 25
installed to one end of the drive shaft 24, a fixation portion 26 for
fixing one end of the el ectronmechanial -transduction elenent 25, and a
novabl e portion 27 which is so held by the drive shaft 24 as to be able to

sl i-de belpargidl he ¢ itle dhaf 00i dr1thé hadiebdirdditordsf the mhghdtodptical disca, | engt h
| ong enough to shift the support base 19 from the inner to the outer

circu | - | ' i :

el ect rg%%cﬁan!%gab@g@ggﬁﬁgﬁ%e%@%%?s 3‘@5‘%%% al(?%d&?%orgﬁge grni(‘jfetsﬂaef_rteof. The
PSR b R e e P e v
different velocities, that is velocity at the tinme of |engthening and that
at t helement 25 anthamevablepogiadi 27 wihacth is sodiadd dytthe dshaf shadi 24esitoheof t he -

drive shaft 24 corresponding to driving pulses generated froma drive

Ci r cuiable t0Glids Ay thERBafti Mrdction therebron 26 is fixed to one end of the
el ectronechani cal -transduction el enent 25, different fromthe end which is

e L0 R D 3R e T R R e R
Car 1 g3t Lasdhi PRSP IoREIGE a0 HagaFto-anftom s s RdchBABbe end of
- electromechanical-transduction element 25 instélled to onc end thereof. The
electromechﬁnical-transduction element 25 is an element called a piezo element ora
piezoelectric elément which lengthens and shorteﬁs at different velocities, that is
velocity at the time of lengthening and that at the time of shortening is different,
along the shaft direction of the drive shaft 24 corresponding to driving pulses
generated from a drive.circuit, not shown. The ﬁxation portion 26 1s fixed to one end
of the electromechanical-transductién element 25, different from the end which is
mstalled to the drive shaft 24, as a balancer.
The impact drive mechanism 9 1s supported by é bracket 28 which 1s arranged
- on the bottom side of the mecha-chassis 10 by means of screws, opposite to the side
facing the disc cartridge.2. Specifically, the fixation portion 26 is fixed at one end of
the bracket 28, while the other end of the drive shaft 24, not the fixation portion 26
stde, 1s inserted through a shaft excavation 29 which is prdﬁded at the other cn& ofthe

bracket 28. Thus, the drive shaft 24 is slidably held by the bracket 28 along the shaft



t he bracket 28, while the other end of the drive shaft 24, not the fixation
portion 26 side, is inserted through a shaft excavation 29 Qdtoledr 2085

provi ded at the other end of the bracket 28. Thus, the drive shaft 24 is
slidably held by the bracket 28 along the shaft 7 Cctober 2005 17 direction
hereof . The novabl e portion 27 consists of a pair of a first support piece
30 and-a second support piece 31 forned at the support base 19. The first
support piece 30 is wunitedly and ptbtrusively forned at one edge of the
support base 19, opposite to the side at which the hol ding nenber 23 is

ar r andesictigmheteefot her hand, the second support piece 31 nmay bean

el astically defornmabl e nenber such as a leaf spring, which has its one end

supported fye txﬁ@va‘lﬂ@%fﬁonb@?%ola@is&yoﬂﬁ?a% of a%ﬁ%@gﬁppdﬁlﬁﬁpiééé $b arRMpPOrt

pi ece 30 and the second support piece 31 face each ot he and have the

drive ft 24 held (ebe n. Thus, the,ydrdve. shaft 24 is i.dabl y
nel o B PR PP ede ARGt A8 swiffophe P d it dinSditne piede V21 g
the shaft direction IhELFOf Since the hol ding nenber 23 is held by the
gui deuBtedly and prptmgtvehelarmediat oneedge o the peppast basthl9.connpsitedo 4he e
portion 27 is held by the drive shaft 24 along the shaft direction

t her eside athehishghor holdirge niktnbes 2oisadrryngeel. dOnytht hehguhaied, shafsecafid and  t he
drive shaft 24 along the shaft direction thereof or the radial direction of

the swenetPicoPsi adly tHH Alelatichllf dbfRambl bbb Bl Seh s >Sehitie

el ectromechani cal -transduction ~ el ement 25 to |engthen and shorten
corERRPDLHR 4t AR B Subh Tl TS of B R e
' support piece 30 and the second support piece 31 face each other, and have the drive
shaft 24 held therebetween. Thus, the drive shaft 24 is slidably held by the first
~ support piece 30 and the second support piece 31 aiong the shaft direction thereof.

Since the holding member 23 is held by the guide shaft 20 along the shaft
direction thereof, while the movable portion 27 is held by the drive shaft 24 along the
shaft direction thereof, the support base 19 is movably held by the guide shaft 20 and
the drive shaft 24 along the shaft Hi.rection thereof or the radial direction of the
magneto-optical disc 3.

The impact drive mechanism 9 causes the electromechanical-transduction
element 25 to lengthen and shorten cotresponding to driving pulses to shift the drive
shaft 24 along the shaft: direction thereof, which consequently causes the movable
portion 27 to slide along the shaft direction of the drive shaft 24. Thus, the support
base 19 can be lineaﬂy driven or shifted along the radial-di_rection of the magneto-

optical disc 3.



direction toget
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portion 27 to slide along the shaft direction of the drive shaft 24. Thus,
the support base 19 can be linearly driven or shifted al odA@dttleer28ds5 al
direction of the magneto- optical disc 3. 7 Cctober 2005 18 More
specifically, when linearly driving or shifting the support base 19 al ong

the direction of an arrow "A" shown in FIG 4, the inpact drive mechanism?9

applies a driving pulse of continuous pul se waves each has a gradual
voltage rise and a steep voltage didp, as shown in FIG 7A, to the
el ect romechani cal -transducti on el enent 25. Wen the voltage gradually

ri ses, the Mbacipeeificiignivhiehincans dutin®or shigtikg the2Suppoielisrl 1Y aloaagt hens,
while the drive lj;haft 24 gradual |§ shi fgt)s al ong the PX@ direction 8

aceor ghidirtetidh of fh ArbW™A» LGV BRG S, PR EhORaifihh i adlifes A

er wth the e to frrction whi

t her ebet ween: the .other hand, when the volt teepl.y drops, the

ol oct ASHVRE RIS ORDAHEHA pelRe war Enenih e & BB Sl rian Chsieap  ne
drive shaft 24 steeply shifts along the direction of an arrow "B" shown in
FI G 4 veltege droplap shewnimFEGt7 Ao theeddeawonischaponkiramsdriztiodebsmentt 25 hi ft  and
only the drive shaft 24 shifts along the "B" direction since the novable

porti Gihed théivestagd drlidudlly vigess hBé tel@drothbci@sedlitradiuSlion emenebsvol t age
rise and a steep voltage drop is applied, the novable portion 27

rel at 'glilﬁdl?ﬁlghgﬁ b Sg%,%ﬂlé {tﬁ% éina/réshgftgﬁg .aggag:? §iéﬂ§ alﬁﬁg Hgé X $hafit,24.

Accor di ng yl ng Ivin ontin pul se waves shown
0, GBS 81555 TR ST R OBl SRR S A ke © {1
n‘echa?(i)gsertlglgr x?v?t?l tflle idcli‘ievetsr;lgﬁ 24 due to friction which works therebetween: On the

other hand, when the voltage s.teeply drops, the electromechanical-transduction

element 25 steeply shortens, while the drive shaft 2'4 steeply shifts along the direction

of an arrow “B” shown in FIG.4 accordingly. At this time, the movable portion 27
_does not shift and only the drive shaft 24 shifts along the “B” direction since the

movable portion 27 slips on the drive shaft 24. In result, after a gradual voltage rise

and a steep voltage drop is applied, fhe movable portion 27 relatively shifts along the

“A” direction against the drive shaft 24.

.Accordingly, by applying the driving pulse of continuous pulse waves shown

in FIG.7A to the electromechanical-transduction element 25 to oscillate the drive shaft

24 along the shaft direction thereof, the impact drive mechanism 9 can slide the

movable portion 27 along the “A” direction .shown in FIG.4 continuously against the

drive shaft 24, and thus can shifts the support base 19 along the “A” direction.

On the other hand, when linearly driving or shifting the support .base 19 along



novabl e portion 27 along the "A" direction shown in FIG 4 continuously

agai nst the drive shaft 24, and thus can shifts the supporftO¢iaker 2085al ong
the "A" direction. On the other hand, when linearly driving or shifting the
support base 19 along 7 Cctober 2005 19 the "B" direction shown in FIG 4,
the inpact drive nechanism9 applies a driving pulse of continuous pul se
waves each has a gradual voltage drop and a steep voltage rise, whose

pul se wave formis opposite to thatl1%how in FIG 7A as shown in FIG 7B,

to the el ectromechani cal -transduction el enent 25. Wen the vol tage :

gr aduah¢ ¥Bdrdipsstiontshewal eI ELRam st drivansdebaniam ¢lappties a2frengdual |y
shortens, while the drive shaft 24 gradually shifts along the "B"

di recty ' | | ' i ' i | al ong
the. » GHi% FRGRRANOE PulsCheat Sact B o pPfalRARRSIRE AR sRlp IR 0170
wor ks t her ebet ween. On.t he ot her. hand, en t | .t age steep | ses, the
ol eot Pt RaT WIRe Frd Gt PBROIG Rt JSVE ) T e RGOS T I TH.¢ b
drive shaft 24 steeply shifts along the "A' direction shown in FIG 4 :
accor &0 Hi slectromettiagical-itrapsdudimmuomiche2 hoWlicorthe voliegs graskuallfpidiropsnd onl y
the drive shaft 24 shifts along the "A" direction since the novable

porti div 2ectlonehamichbratdductionhelbinedd 25! gradealy) thoénerwhite #hadiiat vol tage
drop and a steep voltage rise is applied, the rrovable portion 27

| at | | | @\E "R dhregtl ' he dgi haf t,1.24.
,rb\gcgr g?{%%?@yzﬁ @E{/&‘%H&%gt“ﬁ% @‘rei vpag(ﬁééuﬁqgga%(fadoggé?ﬁ '50*8‘?%% ggr?e \_Ne{:\l/lés shown
in FIG 7B th t hani ¢al, -t ransduct i I .25t illate th
ar' vetable poon il oon Be Tar fueeronitenurkaant: ttrivos e ©

mechani sm 9 canslide the novable portion 27 along the "B" direction shown
in Fl ® frnetom whidusbsksaheiehstwedie On the other hand, when the voltage steeply

rises, the electromechanical-transduction element 25 sfeeply lengthens, while the drive

shaft 24 steeply shifts along the “A” direction shoﬁh in FIG.4 accordingly. At this

time, the movable portion 27 does not shift and only the drive shaft 24 shifts along the

““A” direction since the movable portion 27 slips on the drive shaft 24. In result, after

- a gradual voltage drop and a steep voltage rise is applied, the movable portion 27
relatively shifts along the “B” direction against the drive shaft 24.

Accordingly, by applying the driving pulse of continuous pulse waves shown
mn FIG.7Bto the electroméchanical-transduction element 25 to oscillate the drive shaft
24 alohg the shaft direction thereof, the impact drive mechanism 9 can slide the

| movable portion 27 along the “B” direction shown in FIG.4 continuously against the
drive shaft 24, and thus can shifts the support base 19 along the “B” direction. Also,
even though the electromechanical-transduction element 25 1s not driven, the impact

drive mechanism 9 can cause the support base 19 to stay at arbitrary positions along



drive shaft 24, and thus can shifts the support base 19 al ong the "B"
direction. Al'so, even though the el ectronechanical -t ransdﬁ@qtmrép@'irent 25
is not driven, the inpact drive nechanism 9 can cause the support base 19
to stay at arbitrary positions along 7 Cctober 2005 20 the novenent
direction with stability due to friction which works between the drive.
shaft 24 and the novable portion 27 by adjusting elastic force of the
second support piece 31 against theodrive shaft 24. Mreover, the inpact
drive mechanism9 is free ftom backlash, and can performdriving control

W th famovearnytiretusd withetsbiler deé td Wictish Whldh werlsobaidleeathéldiive Ng
control at the ultrasonic region of nore than 20 kHz- Furthernore, the

| TPaC ki MSIEHIIN SR BN AR CBIUE BRI RLAR o TP o

W th e conventi ona ve necha | onal orce is
converted fo line rivi g f.qrce by nea s of a gear group. and.a_l ead
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projection area "S' of the openings 4a, 4b, used for recordi ng and

r epr ofiwon bgcldpsdr, and can paforn drisgingpcopdra w:ﬂl@agh Pesodgreomef theidrtertdfaim ecor di ng
and/or reproduci ng nechanism?7. FIG 8 shows a bl ock diagram of a control

uni t B9 waill hH8onRGIRES HAYIB ol dtaRE Alitsdonge aRHBNha Uhole BYERI 2V kPR, t he
present invention. The control unit 50 includes an RF anplifier 5 1. for

gener phiAGL] e iShIITie mB ARG U0k el il S48y ASGLE ggﬂ g

driving ¢ Fous uRrts vra atayivel I'gl 5|g
processor ( ref e{lr ed to as ﬁdhéher ei af ter) 54, a DA convert for
convefPmRgedt withshe %‘?‘Q’ﬁ&ﬁ@“? raGE RN & 1gh rofeopahdiaying 05’8 1$ or
converting analog signals to digital signals, a digital interface 57 for
out pucenvegteato imeardnimg force by means of a gear group and a lead screw, as shown
in FIG.5 and FIG6, and can be arranged within the projection area “S” of the
openings 4a, 4b, used for recording and reproducing operation, of the disc cartridge
2 together with the recording and/or reproducing mechanism 7.
FIG.8 shows a block diagram of a control unit 50 of the recording and/or
reproducing apparatus I employing the present invention.
The contro! unit 50 includes an RF amplifier 51 for generating various signals,
a servo control circuit 53 for performing driving control of various units via a daver
- 32, a digital signal processor (referred to as DSP, hereinafter) 54, a D/A converter 55
- for converting digital signals to analog signals, an A/D converter 56 for converting
- analog signals to digital signals, a digital interface 57 for outputting and receiving
digital signals, a buffer memory 58 which may be a D-RAM (Dynamic Random

- Access Memory), a head drive circuit 59 for driving or controlling the magnetic head

15, an operation unit 60 which is used by the user in operating the system, a display



Access Menory), a head drive circuit 59 for driving or con?rQtohengObhe
magneti c head 15, an operation unit 60 Wiich is used by the user 'in

operating the system. a display 7 October 2005 21 wunit 61 for displaying

information to the user, and a systemcontroller 62 which my be a

m croconputer (CPU) for controlling the whole system The RF anplifier 51
performs predeterm ned operations fat detection signals of the

magnet o-opti cal disc 3 detected by the optical pickup 14 at the tine of

r epr oquid GIOfRRESFL) RS ihrERMRhabehé algzéE@QH&hisgaeﬁi SHakSI1EFG2 Whtdkinag error

signals TE, focusing error signals FE, etc., and extracts groove

inforrggtd' ol rgg%gﬁgégq R oiloptggﬁrﬁgﬁ]g%gqyljl&%‘%gg%ﬁon recorded to the

magnet o-opti C WO ves vo control circuit 53

drives or ntrol s i_pact. drive nmechanism 9, . spi.ndle nptor. 12, opti cal
pi ckup 14, C[g‘FcliI? B 166&?9%%“8@@?%”% epeyatiprs for detertiay sigralfg error

signals TE sent fromthe RF anplifier 5 1, and track junp commands, access
conmandghe ensgnaenipticabrlitchd dgtetizd bprthe odphtaral GackiGpddi hi dad kiype bie servo
control circuit 53 detects error against target values along the focusing -

di r eciémodisingbpetdtforf ©PhbRe ?éﬁr@ﬂu&icﬁlﬂﬁkﬁalﬁ'f&% lﬂn%kirf‘é’er?éx"%%ﬁél?T@:

anplifier 5 1,7 and sends control signalsto the driver 52 sed on the

det ectel QN - e driver 52 ligs driv t age,correspondi ng
ot i AR &b FgndRE. ¢ Pal i Blors or R PG malon RENE b PSSl 14
to shift. the qbjective ta% 16, al ong the focusing direction. Thus, the
f ocus PRSP dREIMAIOFTeERs éitﬂghfama&ato-ﬁmwi dssc ¥ pe veljbliagigreoyasns 16 to
the signal recording surface of the magneto-optical disc 3 is perforned.
Al so, the 3bewervoostntoi! circuit 53 drives or controls the impact drive mechanism 9,
spindle motor 12, optical pickup 14, etc. based on the focusing error signals FE and
tracking error signals TE sent from the RF ampliﬁér 51, and track jump commands,
access commands, etc. sent from the system controller 62. Specifically, the servo
. control circuit 53 detects error against target values along the focusing direction using
the focusing error signals FE supplied from the RF amplifier 51, and sends control
signals to the driver 52 based on the detection results. Then, the driver 52 applies
drive voltage corresponding to the control signals to the uniaxial actuator of the optical
pickup 14 to shift the objective lens 16 along the focusing direction. Thus, the
focusing operation of bringing a focal point of the objective lens 16 to the signal
7 rccording surface of the magneto-optical disc 3 is performed. Also, the servo control
circuit 53 detects error against target values along the tracking direction using the

tracking error signals TE supplied from the RF amplifier 51, and sends control signals

to the driver 52 based on the detection results. Then, the driver 52 applies drive



circuit 53 detects error against target values along the tracking direction
using the tracking error signals TE supplied fromthe RF @fpkoHeret0®d 1,
and sends control signals to the driver 52 based on the detection results.
Then, the driver 52 applies drive 7 Cctober 2005 22 voltage correspondi ng
to the control signals to the inpact drive nechanism9 to shift the _
support base 19 along the radial direction of the nmagneto-optical disc 3.
Thus, the tracking operation of bri28gi ng a beam spot of an optical beam
condensed by the objective lens 16 to recording tracks of the

nmag net@iﬁ@bic‘,@ﬁ}esgélﬁﬁnt@ td theROnhof BiRGialsTioahs anpaciclriie MbclEdiismi I toshifiener at es
control signals based on the tracking error signals TE sent fromthe RF

anpl i fg | . S faam t he
St rhESugidor: Bt LI A6ie TR ITIREAGY BRtheAfEGRR0-rRRIRGSE 3°Hus 8T, LhE L)
The dri ver 52 applies,.drivin ul ses correspondi to the control _signals
to t HEAGKERE OPCHiofed R o Peamoshat it ai E@t_@%ﬁp qoustensefd by the the

radial direction of the magneto-optical disc 3. Thus, the recording and/or
r epr odigectyentenh dbite necording teawks of tho nsgntto-6pacal whee 3 mperfoonede out er
circunference of the magneto-optical disc 3. Furthernore, the servo control

circuit 53 The ¥8%0 ICORIBPLREIE FI0FSHerdiés Fondol SpnalsAbAseli die e Matkigbt y using
the driver 52 and sends control Signals based on conmands fromthe system

contr %Ho?rsgé‘%légﬁtsgﬁts fgéﬁ.‘[’tﬁé R¥PafiflifiSr §P d ek dﬁﬁn;ﬁé&ﬁ&a&gﬁg andhBBuss! 1€

spi ndl'e o e Servo conirol circ sen control "signal s
Curn GATHRERT A BT e R R BBt bbrand1Ben SoKlsehecoprpLienals bl 14 and
adjust the | aser power.

driver 52. The driver 52 applies driving pulses corresponding to the control signals to

the impact drive mechanism 9 to shift the support base 19 along the radial diréction

of the magneto-optical disc 3. Thus, the recording émd/ or reproducing mechanism 7

1s caused to shift from the inner to the outer circumference of the magneto-optical disc

‘3.

Furthermore, the servo control circuit 53 drives the spindle motor 12 at a
constant linear velocity using the‘ driver 52 and sends control signals based on
commands from the system controller 62 to the driver 52 so as to drive, or start aﬁd
stop, the spindle motor 12. Also, the servo control circuit 53 sends control signals
based on commands from the system cont_roller 62 to the driver 52 so as to turn onand
turn off the semicondu&or laser of the optical pickup 14 and adjust the laser power.

The DSP 54 has an address decoder 63 to which groove information GFM is
sent from the RF ampliﬁér 51, and the address decodér‘ 63 decod¢s the groove

information GFM sent from the RF amplifier 51 to extract addrcss._information. This



The DSP 54 has an address decoder 63 to which groove information GFM i s

sent fromthe RF anplifier 51, and the address decoder, 637d¥tduel200he
groove information GFM sent fromthe RF anplifier 51 to extract address
.information. This 7 Cctober 2005 23 address information is sent to the
systemcontroller 62, and is used for various driving and controlling. The
DSP 54 further has an EFM Cl RC encoder/ decoder 64, a vibration-proof nenory
controller 65, and an audi o conpresgson encoder/decoder 66. At the tine of -
reproduci ng operation, the EFM Cl RC encoder/ decoder 64 receives

r epr odddids M BiERRbsisREnt 1ok shaeRcAdlich 68! aillis 1384 foevdiasusddihily (Bl ght
to Fourteen Mdul ation) nodul ati on and decodi ng operation of C (Cross

Inter ﬁatvcf‘%%l%gﬁ.g% AR RirR] Syas” 8 AR EIGROASINEERI OBy 7 T 1

r epr oduc hus corrpresse s qre 6t f &c ed and
the extracted d si gnal s e en o the buffer 5 th
vi br aVItBAUSR-FHEEO %F’Eb’ ‘EHHW gr E&ila coMpaisen e%ﬂ‘g?j déﬁ@‘??fén written

to the buffer nmenory 58, are read out every predetermned data unit, and
are séithe dindef a@piodu@ngm;:e:ssmmn tha didodr CHRC enend&bdechiden 64t teectlat a
si gnal s undergo decodi ng processing by the ATRAC (Adaptive Transform

AcoustdrrofRetidibigndRURF froeh EREMRIEaaRSIiMR P SifdpbFoAhS KiRVOPies3sd to be
digital audio si gnal s. Thus generated digital audio signals are converted

LA A o B BT I Rl 2,
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Thus, compressed data signals are extracted, and the extracted data signals are written
to the buffer memory 58 by the vibration-proof memory controller 65. Data signals,
which has been written to the buffer memory 58, are read out every predetermined
data unit, and are sent to the audio compression encoder/decoder 66. Then, the data
signals undergo decoding pfoce'ssing by the ATRAC (Adaptive Transform Acoustic
Coding).  Thus, the compressed data signals are decompressed to be digital audio
signals. Thus generated digital audio signals are converted to analog audio signals by
the D/A converter 55, and are output from an audio output terminal 67. The digital
audio signalé may be output directly from a digital output terminal 69 via the digital

interface 57.

On the other hand, at the time of recording operation, analog audio signals
received from an audie input terminal 68 are sent to the audio compression
encoder/decoder 66 after being converted to digital audio Signals by the A/D converter

56. The recording and/or reproducing apparatus 1 can receive digital audio signals



~received froman audio input termnal 68 are sent to the audi o conpression
encoder/ decoder 66 after being converted to digital audi o FiQeialbes 2005t he
-Al'D converter 56. The recordi ng and/ or reproduci ng apparatus | can receive
digital audio signals 7 Cctober 2005 24 directly froma digital input
termnal 70 via the digital interface 57. In the DSP 54, digital audio
signals sent to the audi o conpression encoder/decoder 66 are encoded by
the ATRAC to be conpressed data sigiéls, and are then witten to the
buffer menory 58 by the vibration-proof menory controller 65. Then, data.

si gnaldirectihificsin AakgipgldApue tekrininl 70 b ehddicial interfasey5P8, are read out every
predeterm ned data unit, and are sent to the EFM Cl RC encoder/ decoder 64.

Then,  thedaia siamake wideroguiile SEMITOGN alJ Qo aBdy8 ot Ao L gcessi ng

of CIRC, etc_ ‘ated’to error corr are sent to ead drive

citcuit 59. ,The head. driv i,rcuit uses the nmagnefic he 15.to

genergflsmiss{dsﬁﬁé?r 3@&%@%@?@5&& e TRAG L 5 g0MRroa o Mot S8 atindad w t
t hus encoded data-signals. At this time, the head el evating nechani sm
caus eare thenmattestto thdhbatfedBe g b B bydbé vibratieepeodfmenoont adrollkints. t he
surface of the magneto-optical disc 3, opposite to the side facing the

opt i catheRi GAthBighdls, RhEHhRbeER VRSSO IEOPBEMEHHIP TR CARYEAL beevedy Al SO,

the servo control circuit 53 drives the optical pickup 14 via the driver 52

based O GATIEN3l (AT SAEXSHELD ARG REC BRcifed diodkPBa s effigonduct or

| aser "femt's an " optical’ beam _ recording’ surrdce of e
expos theeHs st rslessd ik Ol lBon a8 seic AT rOMISTE BERIRUSE6a di gl 1 &l
signals are recorded to the magneto-opti cal

' related to error correction, and are sent to the head drive circuit 59.

The head drive oir_cuit 59 causes the magnetic head 15 to generate external
magnetic field which ié modulated in accordance with thus encoded data signals. At
this time, the head elevating mechanism causes the magnetic head 15 to approach or
‘come into contact with the surface of the magneto-optical disc 3, opposi_te to the side
facing the optical pickup 14, based on commands from the system controller 62. Also,
the servo control circuit 53 drives the optical pickup 14 via the driver 52 based on
commands from the system controller 62 so that the semiconductor laser emits an
optical beam to the signal recording surface of the magneto-optical disc 3, which
optical beam raise the temperature of beam exposure portion more thén' the Curie

5 -te‘mperature. Thus, corﬁpréssed digital signals are recorded to the magneto-optical
disc 3.

The operation unit 60 consists of operation switches and operations bottons, and

send operation information concerning recording and reproduction operation such as



~disc 3. The operation unit 60 consi sts of operation sw t ches .and oper ati ons

bottons, and send operation information concerning recor di7r@ctalvet 2005
reproducti on operation such as 7 Cctober 2005 25 reproduction, recording,

- pause, stop, fast wind, fast rewi nd, head search, etc. and operation

I nformati on concerning play node such as nornmal reproduction, program
reproduction, shuffle reproduction, etc. to the systemcontroller 62. The
display unit 61 nmay be such as a lizgid display panel which displays :
operation node state of the magneto-optical disc 3, track nunber, recording

or T epprodieidl &b@ﬂin@,%éﬂs@,@lst@ﬁ?fﬁl AR dS tadt SewRld_heall dascH, i dre. hd
recordi ng and reproducing operation. The system controller 62 controls the

oper at | . WY | t. r j t on. | rmation
cent _PPEBRanERBREt A ot Ring sPLREIEIER Y bR e PE A Dbl G ol
informatign. _Accgrijéng to thus confiqured recordiﬂg gnd/or repr oduci ng
appar d¢Rreductionsshyttis pradusiongetee 9 ystpppeontpllGeddechani sm 9, the
nunber of parts as well as the size and weight can be significantly
reduced asThonhspley umit H1they bensueht aonaliquidi display panehaviiisin displabi ch
rotational driving force is converted to linear driving force by neans of a

gear gheMPoANMode | ead éﬁ}?efvmagtl@g,r-?t%lv(ﬁsm, QfackMiiunBef, 3Rt JoRAHEE of N si ze

and wei ght of the apparatus Ing to the recording and/or reproducing
?28?{)? Lﬁéﬁﬁ%ﬂﬁé@hﬁé’n %Qﬂ]{%%ijﬁ&fﬁ{oﬁ%?qmﬁpeggr SUhd qu"i_e osf'rggoerd}n%ear{de r%B{'g (M'ccfng nd/ or
6peration.
The system controller 62 controls the operation of respective units
corresponding to the operation information sent from the operation unit 60, and causes
the display unit 61 to display information.
According to thus configured recording and/or reproducing apparatus 1, using
the above-described impact drive mechanism 9, the number of parts as well as the size
and Weight can be significantly reduced as COﬁlp&HG_d with the conventional drive .
mechanism in which rotational driving force is converted to linear driving force by
means of a gear group and a lead screw using a drive motor, which can reduce the size
and weight of the apparatus.
According to the recording and/or reproducing apparatus 1 employing the
~ presentinvention, since the recording and/or reproducing mechanism 7 and the impact
drive mechanism 9 are arranged within the projection area “S” of the openings 4a, 4b

for recording and reproducing operation of the disc cartridge 2, part of the recording

and/or reproducing mechanism 7 and the impact drive mechanism 9 can be arranged



drive mechanism 9 are arranged within the.projection area "S" of the

openi ngs 4a, 4b for recording and reproduci ng operation of Qdiebadi28@5
cartridge 2, part of the recording and/or reproducing nmechanism 7 and the
i mpact drive mechanism 9 can be arranged 7 October 2005 26 wthin the disc
cartridge 2. via the openings 4a, 4b for recording and reproducing
operation. That is, in the recording and/or reproducing apparatus 1, the
optical pickup 14 having thickness2and the inpact drive mechanism?9
significantly reduced in size can be arranged within the disc cartridge 2
vi a t RRIRRIRE A% éﬁ?ﬁ?&%ct he&/ih GHET, ﬂlrfgsz@a, 4b E}%coﬁdiﬁg ra%ﬂoféiirﬂﬂuéiﬂg/ or

r epr oduci ng appar at us can further bDe reduced in thickness and size, and
especially., t hi ckpness of. t he arat yus.can re jgnificantly.
novor aPation” dhat (uERERE s ink AR PP Rt edtu £ R R DrtlcdbiokiE " 12
present inventiqn, since the guide shaft 20 is .nof_ required to. be screwed,
t he gdftdavinggknzgs é’é‘i thyeimpagreliing meghanigm 9mg§zﬁ0@ﬁgygﬁda§e HBSIEE 20 al so
can be arranged within the projection area "S" of the openings 4a, 4b for
r ecor dambe andinpegd wathic ithegdsp enstridge 2 ofa thbepdnings dbrdfrthddew2y halfiazbh can
further reduce the recording and/or reproducing apparatus 1 in size.

Fur t NeLEBNRe re%bﬁdiﬁghﬁ&/oir Huﬁh??égﬁ%ﬁﬁ@ﬂ&aﬁmﬁh@%b RACEA T HiGkness! Tt

operation and the tracking opera , the optical pickup 14 has to perform

only _fecusing, operation for the objective |en I ngy Lhe.4ni axi al
et o SUAR AR BRRERIYThe BcksRSs ARMESbintptS i b8 4G5 SRBARAE! T oo
significantly. According to the recording and/ or reproducing apparatus 1
enpl oyi ng fkeoIgiRE nihe Feeardmen andios gepraducyng appara éa"rl}lP?QYlﬁﬁrt ect
detection signals in view of the offset due to the swi nging of the

obj ecpresent mventién, sinccHiengnideshaft 2bi nat refuired ¢o bpatcrewed, the guide

shaft 20 can be formed slenderly. Thus, the guide shaft 20 also can be arranged within
the projection area “S” of the openings 4a, 4b for recbrding and reproducing operation
of the disc cartridge 2, which cén further reduce the recording and/or reproducing
apparatus 1 in size. Furthermore, since the impact drive mechanism 9 can perform the
shift operation and the tracking ope;ation, the optical pickup 14 has to perform only
focusing operation for the objective lens 16 using the uniaxial actuator, the
configuration of the optical pickup 14 can be simplified significantly. |
According to the recording and/or reproducing apparatus 1 employing the
prcscnf invention, since it is not necessary to correct detection signals in view of the
~ offset due to the swinging of the objective lens 16, tracking servo control by one spot
optical system can be easily employed. Thus, in the recording and/or reproducing
apparatus 1, the configuration for performing the trackingﬂ éperation can be simplified,

which improves the credibility signi_ﬁcéntly.



optical systemcan be easily enployed. Thus, in the recordi ng and/ or
reproduci ng apparatus 1, the configuration for perforni ng?7Cstober 220§ ng
operation can be sinplified, which inproves the credibility significantly.
- 7 Cctober 2005 27 According to the recording and/ or reproduci ng appar at us.
| enpl oying the present invention, the nunber of parts and the nunber of
steps in the assenbling process are significantly reduced, which can
reduce manufacturing cost trenmendougfy. Thus, power consunption can be

| owered, which can prolong the life cycle of a battery. The present

| nvention isgchRfing @'(hé GLESdifl; hRA/GARBrATRIAY hpaduel) 128miphSying 456" di NG

and/ or reproduci ng appar at us in which information signals dare

recor reproduced. t o/ frem.the net g-optical disc 3 rotatably,-housed in
the aPEEYERIVERE e niynT o SolRARGL s B ab e dnl B H3BBLRR oy ng
recordi ng and/ or . _-reproduci ng apparatus in which information signals are
recor HW&W&B}Eﬁﬁﬁﬂt&mﬂBﬁﬁ’d,WI%ﬁmwdum many{pounag gogttrepangoasly. Di sc), a
CD-R (CD Recordable), a CO-RW (CD-ReWitable), and a DVD (Digital :
Ver saflhus, powe) cofuumhpedsnoas,bet evaedsehich suenrotmg e hé: appkicbl e to a
reproduci ng apparatus using a read-only type optical disc. Industrial
Appligg@&lyi_ty As in the above, in thus configured recording and/ or

reproduci ng apparatus according to the present invention, using the inpact
t he nunber .of as_the .size and wei ﬁgt can be
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recording and/or reproducing apparatus [ in which information signals are
recorded/reproduced to/from the magneto-optical disc 3 rotatably housed in the disc
cartridge 2, and can be widely applicable to the case employing a recording and/or
reproducing apparatus in which information signals -are recorded/reproduced to/from
an optical disc such as a CD (Compact Disc), a CD-R (CD-Recordable), a CD-RW

‘(CD-ReWritabIe), and a DVD (Digital Versatile Disc).

Furthermore, the present invention can be applicable to a reproducing apparatus

using a read-only type optical disc.

Industrial Applicability
.As in the above, m thus cpnﬁgurgd recording and/or reproducing apparatus
_ '.ac_:cordir_lg to the present invention, using the impact drive mechanism, the number of
parts as well as the size and weight can be significantly reduced as compared with the
_gonventional dﬁve mechanism in which rotational driviné force is converted to linear

driving force by means of a gear group and a lead screw using a drive motor.



conventional drive nmechanismin which rotatlonal dr|V|ng force is converted
to-linear driving force by means of a gear group and a | ead Grtohew206% ng a
drive nmotor. 7 Cctober 2005 28 Furthernore, in the recording and/or
reproduci ng apparatus, part of the recording and/or reproduci ng mechani sm
and the inpact drive mechanismcan be arranged within the disc cartridge _
via the openings, which can reduce the size and weight of the apparatus. 7
Oct ober 2005 29 CLAIMS 1. A reprodu§ ng apparatus, conprising: a
reproducti on nmeans for reproducing signals recorded on a disc recording

nmedi um whi Brthermi@featiabthy haesdidgi ndoflireprahicing d@@arz&u§UF9ﬂr bf rhans for
novabl y supporting the reproductlon nmeans along the radial direction of

the d i whi ch
suppo??@fﬁﬁ%@s‘?‘%ﬁ??%ﬁhﬁéﬁ%ﬁ“% 5(‘@?3@1*&%5#2%2@?&‘3@% S856e por < Ton
arranged at,th rt base r shaft for, slida upporting the

o abRaapgd PATIS RS §istiarilee 3is dhe BeePRs omhisheca StickdBE AP radt um
and an el ectronechani cal -transduction elenent installed to one end of the
dri vevwstglttiof thehapparabisgt hens and shortens al ong the shaft direction of the
drive -shaft corresponding to driving pulses, the drive neans causing the
el ectronmechani cal - transduction elenent to | engthen and shorten '
correspond|ng to the driving pulses to



shift the drive shaft along the shaft direction thereof so as to cause the
nmovabl e portion to slide along the shaft direction of the7dpiteteergiebt ;
wherei n the reproducti on neans and the drive neans are arranged within a
‘projection area of openings of the disc cartridge for exposing a part of
the disc recording nediumto the outside fromthe inner to the outer
circunference thereof The reproduci ng apparatus as set forth in Cdaiml.,
wherein the novabl e portion consists of -a pair of support pieces for

hol ding the drive shaft, and either of the support 7 Cctober 2005 30 pieces
is elastically deformable. 3. Thejqrgpygduci ng apparatus as set forth in
Claim1l, wherein the reproduction neans has an optical pickup for
irradi'ating an optical beamto the disc recording nedium and the drive
means perforns the shift operation of shifting the optical pickup from the
inner_to the outer circunference of the disc recording nedium and the
tracki-ng féﬁéleuéﬁlgoﬁpmﬁtH@iC@@leﬂéﬁm spot of an optical beamirradiated
by the optical pickup to recording tracks of the disc recording nmedium 4.
The reprocucéprgdaqtpar aicass der seprodacidy signelsaictoRledvére hedige trbeomliig cal

pi ckup. has at least a light source for emtting an optical beam an

obj e%&aﬁnwpﬁcﬁgrro;ﬁgﬂgﬁﬁbgjse@i@g Rt Esdligheam em tted from the |ight

source and irradiatin condensed optTcdal beamto the signal recording
ST ace o SO W bl B O AbEH AR B
surt “Tadial Iijr;[acr:]t(iaot? (i)fs-t(l:le h?s%?.gg(irﬁ?ng”nﬁgiﬁ%g’ tﬁg gu[?pnor? Itl)ljeggst Iilz;/veinflg gglslpg(;rit \]ggserrean s for
which supports the reproduction means; and
a drive means having a movable portion arranged at the support base,'é drive
shaft for slidably supporting the movable portion aloﬁg the radial direction of the disc
recording medium, and an clectromechanical-transduction element installed o one end
of the drive shaft, which lengthens and shortens along the shaft direction of thg; drive
shaft corresponding to driving pulse;, the drive means causing the efectromechanical-
: traﬁsduction element to lengthen and shorten corresponding to the driving pulses to
shift the drtve shaft along the shaft direction thereof so as to cause the movable portion
to shide along the shaft direction of the drive shaft;
wherem the reproduction means and the drive means are arranged within a
- projection area qf openings of the disc cartridge for exposing a part of the disc
recording medium to the outside from the inner to the outer circumference thereof.

2 The reproducing apparatus as set forthin Claim 1, v&herci_n the movable portion

consists of a pair of support pieces for holding the drive shaft, and either of the support



shifting the objective lens along the optical axis thereof based on
detection signals detected by the photo detection neans 5.7 Odteber@fdduci ng
apparatus as set forth in Caim3, wherein the reproduction neans has a

- magnetic head for applying external magnetic field to the disc recording
medi um which is so arranged as to face the optical pickup. 6. A recording
and/ or reproduci ng apparatus, conprising: a record and reproducti on neans
for recording/ reproducing signals 3o/ froma 7 October 2005 31 disc
recording nmediumwhich is rotatably housed in a disc cartridge; a support

nmeans fi@lesTPURRIYalfH@BHLLHR. t he record and reproduction means along the
radi al” direction of the disc recording nedium the support neans having a

support ba i ch, supports the recerd and, reproduction neans; and a drive
means avi§§“37Rﬁv%ﬁﬁﬁﬂﬁgﬁF?HHaﬁPFﬁﬁaﬂb‘ Loyt M base, a drive shaft
for slidably supporting the _novable portion along. the radial direction of
the disc Eﬁ%@&&t#%dn@ﬁﬁs Mﬁ@n@pt@abemkanﬁunaﬁatﬁqn&wmm%bﬁm tel enent
installed to one end of the drive shaft, which | engthens and shortens

al ong thédisshaéordihg metiumn 20fd t he drive shaft corresponding to driving
pul ses, the drive neans causing the el ectronechanical - transduction el enent

to | engt hepaiddySnRhhSpbrfShB IR BEeriaﬁoh B??lﬁﬁiiﬂ’é e oﬁiﬂic%?éicktﬂﬁ fifthft the

drive shaft along the shaft directio ereof so as to cauSe e novabl e
porti r,ection ,of tha drive,ghaft;: .wherein

Phe. r o ittt by btrmiCiaaRic it AFR U Bitihe bt IR ihgae W i
Fha! Coperation of bringing & beam Spot of an optical bean irtadiated by the optical pkap O
to recording tracks of the disc recording medium.
4. The reproducing apparatus as set forth m Claim 3, wherein the optical pickup
has at least a light source for emitting an optiéal beam, an objective lens for
_condensing an optical beam emitted from the light source and irradiating thus
_condensed optical beam to the signal recording surface of the disc recording medium,
a photo detection means for détecting a returning optical beam reflected by the signal
recording surface of the disc recording medium, and an objective lens drive means for
shifting the.objective lens along the optical axis thereof based on detection signals
detected by the photo detection means.
5. The reproducing apparatus as set forth in Claim 3, wherein the reproduction
- means has a magnetic head for applying external magnetic field to the disc recording:
medium, which is so arranged as to face the optical pickup.
6. Arecording and/or reproducing apparatus, compr:is;ing:

a record and reproduction means for recording/ reproducing signals to/from a



recording mediumto the outside fromthe inner to the outer circunference
thereof 7_ The recording and/ or reproduci ng apparatus as ePctboentd®0bn
Claim6, wherein the novable portion consists of a pair of support pieces
for holding the drive shaft, and either of the support pieces is

el astically deformable. 8. The recording and/ or reproduci ng apparatus as
set forth in Claim6, wherein the record and reproducti on neans has an
optical pickup for irradiating an gptical beamto the disc recording

medi um and 7 COctober 2005 32 the drive nmeans perforns the shift operation

of _shidisd RSotdife ARl which ¥ Roih by hBBJATRS disQ chitfidgut er ci rounf er ence of

the disc recording nedium and the Ing operation of bringing a beam

spot of an _optical beam.irradi,ated by the.optica | cku to recording
TPacke of | crAiegbRmPER e h Nk npoutuing TeatBl afd EeitRanbion BiRE.CT ng
appariégs s set forth in Caim8,. wherein the optical pickup _ has at
| east &ong Heradinddeechen of the disageenidug mediunbehesuppod shewts havingas  f or
condensing an optical beamemtted fromthe |ight source and irradiating

t hus * sappaeiase whidhi sgdpobgahe recdridandirgpadducacnmiltang; sl f ace of the disc
recording nmedium a photo detection nmeans for detecting a returning

opti cal be%fﬁrbﬁcfnh@&ﬁs?%}?ﬁ%fgjhgox?élﬂ@%bpiér?&@?ﬁ%&ﬂatsﬂ%fsﬁﬁggHfbszf%;ft%?% dive

recordi ng nmedium and an ctive. lens e nmeans I'ng the

obj ect jy ens ong the optical .gxis thereof .based.on -detection,signals
et ec el forHRtsBLFSheontelic GivarlE hlrioftaSss o in di BaR @rshe 485  oauc ng
apparatus as set, forth in Claim§8, wherein the record and reproduction
means refey digraedium, andanelecupmeshagicalgranaduchion clempnemistalled to one end

of the drive shaft, which lengthens and shortens along the shaft direction of the drive
shaft corresponding to driving pulses, the drive means causing the electromechanical-
transduction element to lengthen and shorten correéponding to the driving pulses to
shift thé drive shaft along the shaft direction thereof so as to cause the fnovable portion
to slide along the shaft direction of the drive shaft;
wherein the record and reproduction means and the drive means are arranged
within a projection area of openings of the disc cartridge for exposing a part of the disc
recording medium to the outside from the inner to the outer circumference thereof.
7. The recording and/or reproducing apparatus as set forth in Claim 6, wherein the
movable portion consists of a pair of support pieces for holding the drive shaft, and
 either of the support pieces is elastically deformable. |
8. The recording and/or reproducing apparatus as set forth in Claim 6, wherein
the record and reproduction means has an opticéli pickup for irradiating an

optical beam to the disc recording medium, and



field to the disc recording nedium which is so arranged as to face the
optical pickup. 11. A reproduci ng apparatus which has | oadéitaliee289d a
di sc cartridge for housing a disc recording nedium which is provided with
openi ngs for exposing at |east a part of the disc recording nediumto the
outside fromthe inner to the outer circunference thereof, and reproduces
data recorded on the disc recording nediumvia the openings of .the disc
cartridge, the reproduci ng apparatu32conprising; a reproduction nmeans which
has a read out neans for reading out data recorded 7 Cctober 2005 33 on

the disc _rM&Meﬂﬁﬂwmdﬁme@himoﬁ&aﬁah@leﬁﬂruidg ihRapiicapicRup ffor® neans
for shifting the read out neans to predeterm ned positions against the

g: :goglgeg&égtgt?gﬁ%rg%ir%ﬁéﬂcé Be tl{ee&{s?%&‘&jdﬂgﬁgﬁﬂfrﬁ] SnPihd @hdGHg2S Lo be

n a proj ection ar e Openi ngs of t he

dirsc cartridge., 12. The reprodugi ng apparat us S forth in Qaiml1l,
Merepﬁeﬁaﬁen&fﬂ%&%ﬁ@e%pato ﬁuit%tlgﬁiﬁarrm«rﬁatsg}ag@e opfical pgkuPead out
means by friction, and an oscillation nmeans for shifting the drive shaft
means taraogdingdrachy efithe docrecuridony wedive. read out nmeans. 13. The
reproduci ng apparatus as set forth in Caim1l2, wherein the oscillation

. means9, 0SCThé AdRFdN2 andAdr rkP dBlRCipphrsths A&t Brtly B CR@bh(s, m@&nﬂf_ll_ﬁ 2 g one

direction is different fromthat along the other direction. 14.

<" QRMELB AR o il sh B Fof Pp Sl iclNGh B e iRl o

optical be to the di.sc recordi.n diumto read out data, recorded on the
dipsc ?{gc REIng=H} QRfical beam emitted from the ight source anéj wrradiating thus

condensed optical beam to the signal recording surface of the disc recordihg medium,
a photo detection means for detecting a returning optical beam reflected by the signal
recording surface of the disc recording medium, ;mdl an objective lens drive means for
shifting the objective lens along the optical axis thereof based on detection signals
‘detected by the photo detection means.
10.  The recording and/orreproducing apparatus as set forth in Claim 8, wherein the
record and reproduction means has a magnetic head for applying external magnetic
field to the disc recording medium, which is so arranged as to face the optical pickup.
' 11.  Areproducing apparatus which has loaded thereto a disc cartridge for housing
a disc recording medium, which is provided with openings for exposing at least a part
of the disc recording medium to the outside from the inner to the outer cirCu:ﬁference
thereof, and reproduces data recorded on the disc recording medium via th¢ openings
of the disc cartridge, the r@producing apparatus comprisihg:

a reproduction means which has a read out means for reading out data recorded



and a photo detection neans for detecting a returning optical beam
reflected by the signal recording surface of the disc recdrieher@8eh um
ABSTRACT The present invention provides a recording and/or reproducing
apparatus using a magneto-optical disc (3) as. a recording nmedium which

i ncludes a recording and/ or reproduci ng nmechanism (7) for recording and
reproduci ng information signals to and fromthe nagneto-optical .disc (3)
rotatably housed in a disc cartridge (2), a support base (19) which
supports the recordi ng and/ or reproduci ng mechanism (7), and a i npact
drive mechani sm (9) which causes the eb®ctronechanical -transduction el enent

(25) to 'e&%%'ggg %gﬁgﬁ%@@%ﬁﬁh%@é{eﬁyﬁl@%s@%aﬁ@%rAn\ﬂiar}gi\f@g:llse%ﬁssf& il L the

drive shaft e sha rect1on tlereof so 0 causegthe
novabl e pothe raad ogPmants to peddemiaddqrgitibheagahaf the dise sctiding raédibhg dri ve shaft

(24) together w.th.the support base .(19), nd the. recqrdi ng .and/or

r epr oduci ng neéﬂ&ﬁ?gﬂwfﬂygﬁﬁﬂo?ﬁgm? _§%ﬁm@F$@¥”%ﬁ§ﬁ8 egﬁgL%%hm' e arranged
within a prihieaiprdectdhasaf tHetPeiR@NIMESditdatridgdb) of the disc cartridge
(2) for exposing a part of the nmagneto-optical disc (3) to the outside from

the inner to the outer circunference thereof.
12. The reproducing apparatus as set forth in Claim 11, wherein the drive means has a

drive shaft means engaged with the read out means by friction, and an oscillation
means for shifting the drive shaft means along the movement direction of the read out

means.

13.  The reproducing apparatus as set forth in Claim 12, wherein the oscillation means
oscillates so that the velocity of the drive shaft means along one direction is different

from that along the other direction.

14.  The reproducing apparatus as set forth in Claim 11, wherein the read out means is
an optical pickup which has an irradiation means for irradiating an optical beam to
the disc recording medium to read out data recorded on the disc recording medium,
and a photo detection means for detecting a returning optical beam reflected by the

signal recording surface of the disc recording medium.
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ABSTRACT

The present invention provides a recording and/or reproducing apparatus using
a magneto-optical disc (3) as a recording medium, which includes a recording and/or
réproducin.g mechanism (7) for recording and reproducing information signals to and
from the magneto-optical disc (3) 'rotatably housed 1n a disc cartridge (2), a support
base (19) which supports the recording and/or reproducing mechanism (7), énd a
impact drive mechanism (9) which causes the electromechanical-transduction element
(25) to lengthen and shorten corresponding to driving pulses to shift the drive shaft
(24) along the shaft direction thereof so as to cause -the movable portion (27) to slide
along the shaft direction of the drive shaft (24) together with the support base (19),
| and the recording and/or reproducing mechanism (7) and the impact drive mechanism
(9) are arranged within a projection area of the openings (4a), (4b) of the disc cartridge
_(2) for exposing a part of .thc magn&o—optical disc (3) to the outside from the inner to

the outer circumference thereof.



