23 August 2004 DESCRI PTION Optical Pickup Device and Recorgigg an%ﬁg
Repr oduci ng Device Technical Field . . This invention rel at guY %tical
pi ckup device for recording and/or reproducing information to and/or from
a di sc-shaped recordi ng nedi um such as an optical disc or a

magnet o-opti cal disc, and a recording @and/ or reproduci ng device having
this optical pickup device. Background Art An optical pickup device which

reproduces information. froman ppdceRIpHiGY such as a CD (conpact disc)
as an optical disc is known. The optlca]1) pickup device of this type has an

optical pickpp 111 for repr.oduci I nf.or mat,i, on from an tical disc, a

. Movi ng rrechgygﬁngﬁf ET%“PJ?Q‘HB%PHG?ﬁ%ﬁef%ﬂsiaeélmgiwe ueIng DeViche radi al
direction of the optical disc, and a chassis 113 for novably supporting
the optical pickup- 111 and also supporting the noving nechanism 112, as
shown in Fig.1l. The optical pickup 111 is provided novably in the

di r ect i ' OashmitaleFietvs bi and b2 in Fig.1l, in an aperture 116 for novenent
provided in the chassis 113, as shown in Fig.l. The optical pickup 111 has

an optical s er S L NG, iect iyve: . |l ens. . a driving
portion (notTlsﬁ{%\%%é}]?orn gﬁ? %@%n@aéﬁdggpg% @?‘%“ﬁ‘g’ fl églcgbfcgc-{?l%ﬁd]r%@nd){% I n
the direction .of .é&eﬁggtical a?is of the objective | ens 1é8 and in the
di r ect i GRYYHIGNG JRECTHIHLN IO an(HJGRIMA IfSG-HRRed peGardingzmedium sech ag gier
menber 120 for. covering the driving

. optical disc or a magneto-optical disc, and a recording and/or reproducing device

having this optical pickup device.

Bac‘kgroundAArt

An optical pickup device which reproduces information from an optical disc
such as a CD (compact disc) as an optical disc is known. The optical pickup device
of this type has an optical pickup 111 for reproducing information from an opt_ic;al disc,
a.mc')vin.g mechanism 112 for moving the optical pickup 111 in the radial direction of :
the optical disc, and a chassis 113 for movably supporting the optical 'p'ickUp' 111 and" -
also supporting the moving mechanism 112, as shown in Fjg-.’lL e

| ‘The optical pickup 111 is provided movably in the di'récﬁo‘ns of arrows bl and- . -

b2 in'F ig.1,in an aperture 116 for movement provided in the chassis 113, as shownin .- -
Fig.1. The optical pickup 111 has an optical system (Ijot shown) having an objective
lens 118, a driving portion (net shown) f-or driving and displacing the objective lens . - -

118 in the direction of the optical axis of the objective lens 118 and in the direction



portion. The optical pickup 111 has a |ight source such as ? Iasertzg'g de
for emtting a |aser beam a group of |enses constituting 17’1@ §B?i

system and a light receiving section for receiving a reflected light from
t he optical disc, though. not shown in the draw ng. The driving section
provided in the optical pickup 111 haspa |lens holder for holding the

obj ective lens 118, a supporting.nechanismfor. supporting the |ens hol der

di spl acgahbyohdl Wﬁ]ﬁdbgﬁ@ﬂiﬂi‘s,g{n& BecoRRE in?é}hbé}xiéo%rté;ﬁfg?gﬂgeﬁfei Yfvigghs 118

and in the ~direction orthogon to the optical axis,

el ectro R)tic circuit section for driving the |lens holder by an
electrdﬁgg ic force.. The cover nenber 120 is nmade of, for exanple, a
resin materigl fornmed in a substantially box-1ike shape, and has a

subst ant i al | Yheaptisal pickpp didrhasmlight wureesiahhas @ laset diodsxfmsimijtinge
objective l-ens 118 to the optical disc, asshown in Fig.1l. The. noving

mechani kel b@athas gos I@Lﬁdeﬁsje@@dmsieuth@tﬁmlgw ROstenf)hrid® lighPé &ty iny ckup
111, a supporting shaft 124 for supporting the supporting base 123 novably

in the §i-alfodir i o, Qfe ' ' . | £ rid . for
movabl y %ﬂllbgi fr?g Itéﬁégﬂng;hpf)gcﬂgf?ﬁdgﬂgysg%@%%gmg F?gguh@ﬁ%’gﬁ ’{fg%ﬂf) %’ﬁ?% eng' t he
supportjng .bas 23;.a conpression, coil ring 12 r energj zing.the
slide: r@ﬁ%’é!‘gi%ei‘ﬁ“{‘?‘%é% PTOV&ﬁl"‘rCQ’é‘thSﬁpﬁfgaltmgk%gﬁmﬁﬁﬁ EnSRPIICT Sof i ¢ h
respect_ to the supporting base-123, a driving gear 128: for driving the
sl i de” riqlging the@bjegtyedenr 118, agupposingmeelanisindonjuppmrting tholteashohddr y, .
driving the driving gear 128, as shown in Fig.!. 23 August 2004 3 The
opt i caldipplakegbl¥lif the divectioged the optiealn@iiorofth¢ bbfretiot 1ehe 138pRAr ini the base
direction orthogonal to the optical axis, and an electromagnetic circuit section for
driving the lens holder by an electromagnetic force. - The cover member 120 is made ... -
- --.of, for example, a resin material formed in a substantially box-like shape, and has a .
substantially elliptic aperture 121 provided therein for exposing the objective lens 118
to the optical disc, as'shown in Fig.1.
‘The. moving mechanism 112 has a supporting base 123 for supporting the: * - -
~_optical pickup 111, a supporting shaft 124 for supporting the supporting base 123
* movably in the radial direction of the optical disc, a guide portion 125 for movably
griding the supporting base 123, a slide member 126 for moving the supporting base. -
+123;.a compression coil spring 127 for energiziﬂg the-slide member 126 in the axial - .-
. direction of the supporting shaft 124 with respect to the supporting base-123, a driving - . *.

gear 128:for driving the slide member 126, and a ‘driving motor(not shown) for -

rotationally driving the driving gear 128, as shown in Fig.1.



123, and the supporting base 123 has bearing portions 131, %;%_ QQQQ
which the supporting. shaft .124 is novably inserted and a QUI ess
portion.132 which is novably engaged with the guide portion 125, as shown
.inFigs. |I. and 2. At one end of. the supporting base 123, a rack portion
133 which is neshed and noved with thé driving gear 128 is. integrally
formed. This.rack portion 133 is formed parallel to the axial dlrectlon of

the suppor tiTige optied ipi mslssam\ﬁgeﬂ 'EBn"_therﬂa]ofrﬂﬂfz{&QiﬁHQ!'sﬁplggt
engagenment pawl s 135, 135 which e engaged™with the slide 126 and

Tope T3 B Syhplh Y bR P25 PR e PR Bl 1 B FEFRIRRER %ﬁttbﬁsp” "

shaft:124 is arra araIIeI to the radial dlrectlon of the optical

di sc, é@PB@&tlm&éh@’fgér%uksemw@blwdnseméﬁérﬁ guider eeghpadion 132 whied isoth -
ends of the supporting shaft 124 are fixed on the chassis 113 by. fixing
por t i onmovaldly eaaged withéhe gitiie ppetidn 425 LdSshosvi. imEigs| lyarfdo2.nAd oby eudiofy - a-
resin material and is forned parallel. to the: axial direction of the

© SUPPOT tj8 quﬁpéﬁlncgrl]géseai@?% PG p&kA] 3P Ufch X Iﬁe_@ﬁed %Eﬂrﬁﬁkl(/@% Linfipe

novenent of assis 113, as shown in Flg I 'S gul portlo'n

125, thg, e n120f the.:su portlng base .. 123: is .
novabl lvéﬁgégﬁlégis ﬁﬁ%&ﬁl rfo : The sI | ge menber 126 ‘has a rack-
portion 138 formed. parallel to. the axi al rection of the supporting
shaft 124: aHHS f3kPoTHioR l;ﬁ%lﬁif@ﬁmq@BamHelswuth@éalaésilrzstlmgﬁﬂte supperiing -
approxi-mately a half cog thickness fromhe rack portion 133 of the

suppor tshaff k24 as shown in Fig.1. The rack portion 133 has engagement pawls 135, 135

-+ which are engaged with the slide member 126, and a retaining piece 136 for retaining:
| -one.énd of thé compression coil spring .127.'

.. As-shown in Fig.1, the axial direction of the supporti-né shaft 124 is arranged
parallel to the radial direction of the optical disc, across the aperture 116 for
movement of the chassis 113, and both ends of the supporting shaft 124 are fixed on’ |

: the chassis 11-3 by fixing portiODS' not shown.
~‘The guide portion 125 islinearly formed by usmg aresin matcnal and is formed
- . parallel to the:axial direction of the supporting shaft- 124 alongone lateral edge of the
- aperture 116 for movement of the chassis 113, as shown in Fig.1. ‘With this guide
-~ portien 125, the-:guide recess portion 132 of the.:supporting base 123.is movably - -
~ - engaged; as shown in Fig.2. |
. .. The-slide member 126 has a rack portion 138 -formed. parallel to .the axial -

direction of the supporting shaft 124, and this rack portion 138 is shifted by



123, as shown in Fig.3. In the slide nenber 126, engagenent %%k§§“£ﬁ84 140
are forned which are engaged w t ht he engagenent. paw s 135,% the rack
portion 133 of the supporting base 123, as shown in Fig.1l. Moreover, an
aperture 141 in.which the conpression. coil spring. 127 is arranged is
provi ded substantially at the center. 40of the.: major surface of the slide
menber 126, and a retaining piece.142 for retaining: the, other end of the

COMpr eSAipRox il PR hlPtob2thidihes O T 1RlralR Poftfish g%tﬁg?‘ﬁg@?}é&?@lﬁ%e As

shown in Fig.1l, one end Of the conpression col al ned by

the -r Il ' 136 pf .t he.rack portd 133 of th uppQrt.ing base
195, arkt s OB B Eig3 B e ideo bl 2 epddetnen! fofps TR, aeltwga sy
the retaining piece 142 of the slide nenber 126.. Therefore, the

conpr edsTwRddICh aferangggad withibe engagemany pawis E3ndB5 of thorack portien $83de -
menber 126 in the direction of an arrow b3 parallel to the axial direction

of the ofihpsupportinglvatt 1224sehdbwnliefiedt Mexebher, kaafenord i PNinksBichitht he :
supporting base 123. ... In the optical pickup device, in order to prevent '

att aC.h%%epl%Esigﬂ%ilg?:giél p@f‘ﬁ'aﬁlngh@ ];1% @g)g'flg'%dﬁﬂ)s? tfa"]‘ﬁre%}%ae BL&Fldrtfe | €N

118 of the optical e opticall disc due'to an air

e, - ol Suftefe RATBE il erbbi €l Fh g iace (4R ok aiiag the.

openi ng/ cl osi ng. menber 146 provi ded novably between a :closing position for
cover i ghenend efdhg gompressien egil sprang b @ és fopmer @b ong e8d ofitht: apmitwpddilng
position for opening and exposing the facing surface of the objective |ens
118 to the dfwtshoawn ihiEg,1, 38 dndubthe20a1préssion ebidwpring 187 ¢s fetained by the
© - -retaining piece 136-of the ;ack portion 133 of the supporting base 123, and the other
end of the compression coil spring 127 is retained by the retaining piece 142 of th‘é '
- slide member 126. A’l."herefore, the-compress:ion coil spring 127 energizes, by its elastic
force, the slide member 126 in the direction of an arrow b3 parallel to the axial
--direction of the supporting shaft 124 with respect to the rack portion 133 of the‘ '
supporting base 123.
‘Inthe optical pickup device, in order to prevent attachment of dust and parﬁcles '
.. to the facing sirface of objective lens 118 of the optical pickup 111 which faces the . -
+- optical disc due to an air current within the device in the reéproduction standby state . - =
or-the.-like; an opening/closing - mechanism 145 .is provided which - has -an
. -opening/closing member 146 provided movably between a closing »ﬁosition for

- ..covering the facing.surface of the objective lens-118.and an opening'positionrf.or

opening and exposing the facing surface of the objective lens 118 to the optical disc,



The openi ng/ cl osi ng nmechani sm 145 has the openi ng nenber 14§,f,0r
openi ng/ cl osing the facing- surface of the objective |ens 1?%?R§u$gpg?y
shaft 147.for rotatably supporting the opening/closing nenber 146, and a
tension coil spring 148 for energizing the opening/closing menber 146 to
the closing position, as showmn in Figs.. | and 4. As shown in Fig].; the
openi ng/ cl osi ng nenber 146 has an openi ng/closing portion 151 for

openi NGLLIRSI qaperture 121 of the. cover nenber 120 of the optical
pi ckup 111; aIlil egg%g portion 152 for rotatably supporting the rotary shaft

147, a gui ortion', 153 slidgbly: e ed with the cover ne r 120 for
gui di ng. thg’?h o dEHB/E %é‘?g]dnﬁﬂ}af‘%/% Q‘gﬁlghaén %@Wﬁ&%t'@ﬁ@%ﬁ&@n&’ﬁ4.- :
for rotating the_ opening/closing Forti on 151 in the directions of arrows
ct and copeningfeleping theTfasingaunifags/ of twi olgjepldve lams 1B, 4 sothnyr sheadt i1d 7afor
substantially flat plate-like shape and slides on the upper surface of the

cover. rm,mel_Flﬁq)pdmﬁg tlﬁpepémﬁé&léﬁﬁg\ﬁlqmﬁé}el@-iﬁﬁﬂtzifi{eﬁsi%%lcﬁf sprife qager

menber 120. The bearing portion 152 Ts integrally ormed. at ‘one end of

t he openinglcl:0si ) Is ] t ' i ch th rotar
shar ¢ 187 e iR P R cloand BEmtaitq SRt icigking Bobllept sk dfors s
across_(}sec{li on ,&)f, a substantially U shape fallen sideways, and. is slidably
engaged Wt tAM 4subst anti al Iy are shaped gui de pi ece 155 which is
integrally forned to protrude on the outer, circunferential portion of the
cover: nehberAs showntindfiggde the openipgidosing i6amiber 1#46rhascambpeningiilosing wher e
It Is exposed to an operating protrusion 156 provided on 23 August 2004 6
the chasstisn1lBl fonopHEng¥ing the UpéearRN 2Rof BRE Co0Br Alerhbe PPAEHe

portion 152, as
~ -+ -optical pickup 111; a bearing portion 152 for rotatably supporting the rotary shaft 147,
- a guide portion 153 slidably: engaged with the cover member.120 for guiding,.a the
:-opening/closing portion 151, and an operating -portion- 154 for rotating. the:
opening/closing portion 151 in the directions of arrows ¢l and ¢2 in Fig.1.
.- The opening/closing portion 151 is formed in a substantially flat-plate-like -
shape and slides on the upper surface of the cover member 120, thus opening/closing - . -
“ the -aperture 121 of the cover member 120. The bearing portion 152 is integrally
-formed-at one end of the opening/closing portion 151 and has a shaft holé in whichthe .
- rotary shaft 147 is rotatably inserted. The guide portion 153 is.formed to have a-cross:
- section of .a substantially.U-shape fallen sideways, and. is slidably.engaged ‘with: a-
~substantially arc-shaped guide piece 155 which is integrally formed to protrude onthe .- .-

.-outer. circumferential portion of the cover member. 120. The operating portion 154 is

formed at a position where it is exposed to an operating protrusion 156 provided on



shown in Fig.1. Wen the optical pickup 111 is noved to the,i

part.of the recording area of the, optical disc, the operaglng portlon 154
is abutted against the operating. protrusion 156 and rotates the bearing..
portion 152 in the. direction of rotation of the rotary shaft 147. The
rotary shaft 147 is provided upright gn the supporting. base 123 and is
rotatably inserted in the shaft hole of the bearing portion 152 of the

. : : o q
"ot ai et TR B e ter HifubBRRLRAL GOllorf RE MG he oS L5825 ™ ana
boar i ngSBOHE b 32 Wher e GPUGHTIERHDL Ads MHsaH o1, maStmaHdWl PRI g.. 1.
The tension coil spring 148 energi zes the rackportion 133 of the

suppor i ievgrdingeart@ didhe dptieal disk, fier dparatingoofion HS4sisi atmtteenderindt2the n t he .
direction -for offsetting the backlash with respect to the drivinggear

128, a 1 | ide
R i w oe h R St

devi ce, _sin 133 of the supporting base 123 and the rack
port|on“ﬁ@%gip%pﬁ:nﬂ%ﬂﬁgmﬁékggr 126 are energized by the "¢onpressi‘on coi
spring 127 and thus neshed with the dr|V|n gear 128; the_optical pickup
111 can be vaatary (hafti I s peogded upgight wa thsasipperting bage d23cnd 1s
rotational driving mechanismfor rotationally driving the.optical disc is

provi demtatably- tiseried dn shé shdt hdlei ofi thg beadihgpostiohds$2aofdhe opeablgéciodtify on.
whi ch the optical disc is set, and a spindle motor (not shown) for

Ir:?;at | ofaghiber 43 6AUgEnsBR ¢oil spﬂhg\MBglaE R Hletndirblifed 6P a réRimhAL Pede
- 158 provided on'the supporting base 123 and has its other end retained by a tetammg
.~ piece 159 situated near the bearing portlon 152 of the opening/closing member 146,
as;shown in Fig.1. The tension coil spring 148 ener.giZes the rackportion 133 of the
supporting base 123 and the rack portidn 138 of the slide member 126 in the direction .
- -for offsetti.n'g the backlash with respect to the drivinggear 128, and is precisely moved -
* to the supporting base 123 and the slide member 126 by the driving gear 128.) That is,
-~ -in the optical pickﬁp‘device, since the rack portion 133 of the supporting base 123 and-
*.. the rack:portion:138 of the slide member 126 are energized by the compression coil -
+ +spring 127-and thus meshed with the driving gear 128; the optical pickup 111.canbe - - - .-
- - moved with high precision. |
. - On the chassis 113, a discrotational driving mechanism for rotationally driving
.= .the optical disc is provided. The disc rotational driving-mechanism has a-disc'table . . -

160 on which the optical disc is set, and a spindle motor (not shown) for rotationally



In the optical pickup device constituted as descri bed above 3%@§Qt2004
reproducing information from the optical disc, the supporglng “base . 123
i s.moved al ong the supporting shaft 124 and the guide portion 125 by the
nmovi ngnmechani sm 112,. and the optical pickup Ill is noved in the radial
direction of the optical disc. In the pptical pickup device, as shown in
Fig.5, when the optical pickup 111 is noved in the radial direction of the

opti caldlql{,ﬁ% e dif@tzfﬁ?@@ﬁﬁne?stw;? ilfﬁiegt@e recording. area of the optical
0 h 154 0 "0

di sc, the erating portion openi ng/ cl osi ng menmber 146 is

abutted againsf the, operating portion 156 on the chassis 113 and fhe
opti cal pi ckﬁ'p{he.oél.cf%kc HB\?%HPWBP“]{%@ aﬁgﬁ%ﬁg@é’ra%vﬁeﬁ’%ﬁﬂé?ﬂw,cm&us.'
rotating the opening/closing mnenber 146 in the direction of an arrow c2
agai nstinfpenatiengireimghe eptisabiischdhe snpporting diake si23i tgicd@d hlonghéhe .
optical pickup device, when the optical pickup 111 is noved to the
| nner nos#ppoirfigd shaft 120 enepid %l;ﬁkle Positon Iﬁfb?ﬂmlnlﬂ)@iﬁ‘élﬁéblﬁ%i%'ltﬁﬂ andfhd S

[

rotated "to the closing position'to close the aperture 121: of- the cover

e SAa g RLEICH T SR e = (e

surfaceo j ective l'en 1'n ‘the opti cal
pi ckup devi cg, .when, the. optical pickup 111 _js_noyed into.a T (tabl e of
cont ént's) -ar thBr?PEWéPPW%BP' V&, 8% iél?‘ﬁ’é“l“églﬁéi Wée’&ﬂéf’a?Ptﬂ‘F?éPE&“P s

openi ng/ closing.. nmenber 146. is rotated to the opening position and the
f aci ng' 19aveddethsiradied ditsiction iof éhe opticed discite the inndrenosppat aif thé cdagpdinkl s -
exposed: to. the .optical disc; thus enabling. reproduction of information

f rom t hge®pf tieabptdé alisc fige Opératial ppitedi P54 b tHedpene/RRostR: Aebr 12004 8
information fromthe optical disc while the opening/closing nmenber 146 is
si tuat §€ abfitted against the operating portion 156 on the chassis 113 and the optical pickup-- -
111 -is-'m_ovéd further by a predeterminéd quantity, thus rotating the opening/closing . -
.. member 146‘-i11 the direction of an a.rrow c2 against the énergizing force.of the tension -
coil spring 148. In the optical pickup device, when the optical pickup 111 is moved
. fothe ‘innermost circle of the optical disc, the opening/closing member 146 is rotated -
. "to-the closing position to close the aperture 121° of ‘thé' cover member 120, thus .
“preventing jattach'ment'df dust and particles to the facing surface of the objective lens
| 118, as'shownin Fig.5. . .. .- |
In-the optical pickup device, when the optical pickup 111 is movedinto a TOC
- (table of contents) area on the inner side of the recording area, the-opening/closing.. - .. .
- . member 146 is rotated to the opening position and the facing surface' of the objective:
ﬁalens:118tofthe~opﬁcal;ﬁckup 111 is exposed:to. the :optical disc;:thus enabling .-

- reproduction of information from the optical disc. The optical pickup 111 reproduces



t he opening position, as shown in Fig.4. . . Since. the. openi } ng
mechani sm 145 for causing the opening/closing nenber. 146 ?%A@géﬁgegtt.the
openi ng/ cl osi ng operation has the rotary. shaft 147 and the.tension coi
spring 148, the above-described conventional optical pickup device has
probl ens that the manufacturing cost igs high; that the assenbly work is
troubl esone, and that assenbly failure tends to occur. In the conventi onal

opt i cal jnpb ik bRok Y ' ' inB7d188 i bl'y
o ovi denl o B e e g S AR SR ERaben A Sy A
quantity of rot atiog near .t he beﬁ.ri{fg portion 152 and the quantity of
rot at i MCSPEHRE POYEANEY HOER HyFIF1i om 151 1 n" the conventi onal ~ opti-cal
pi ckup device, since the ratio of the quantity of novenent of the optical
pi ckup 111 ndinsd tperpenangiclosing mechapism dgSclfasenging e opedit@/closing .
the.quantity of rotation of the opening/closing nenber 146 is large, it is
di f f i:cukkniber ddttoadariyheutahe wpeainy/eios A12bh 0Bs e 1NEryOSIRE 147 Gnasi ng
menber 146 in accordaryc.:'e vvithptaher@rmveﬁngn(?m;f the optical "pickup 111 by a
cont r ol 4,6l | i € L .anal Lcal .. plckup
Govi co ELCEoN o Sh 146 Ry RIS fibed Lon ARl o8RG pRISESE RS
openi ng/ closin mber 146 prevents: .conplete closure of the aperture 121
of °F he TrBoBnA A B mapulap e 6ot hige (4t The gereamlyyv ik i fublesome, -
openi ng/ cl osi ng operatjon of the opening/closing nenber 146, the 23 August
2004 9 anghidiat asFeantdy ifaiduiedlendnicaeaus nust . i ncr €ase the'preci.si on-of “each
of its conponent

In the conventional optical pickup device, since the opening/closing member

146 is-rotatably provided via the rotary shaft 147, the‘lever ratio is related to the
-+ -. quantity. of rotation near the bearing portion 152 and the ‘quantity-of rotation of the -
. opening-/closing p(.)rtionzlS 1.
In the conventional optical pickup device, since the ratio of the éuantity of
' i‘nlov.ement of the optical pickup 111 moved when rotating the.opening/closing member- -
146 to ‘the-quantity- of 1otation of the opening/closing member.146 is large, it is
difficult to control the opening/closing operation 6f the opening/closing member 146 -
in accordance with the movement of the dptical pickup 111 by-a control .circ;ui.t or the -
h'kf-,' e
. .- Therefore, the ‘conventional optical pickup device h‘as‘-a»,pro.b'lem‘that"the.-. R TR
- - Irregularity of the retating position of the opening/closing-mémber. 146 prevents: .
.. complete .closure: of the:aperture 121 of the cover member-120:- To. restrain the . =

irregularity of the opening/closing operation of the opening/closing member 146, the

of the =



parts and therefore the manufacturing cost nust be increaseg3A%%P§B§04
conventional optical pickup device, the unevenness in the asse y
precision or the like of the opening/closing nechani sm 145 causes sli ght
unevenness in the slide resistance between the guide portion 153 of the
openi ng/ cl osi ng menber 146 and the guide pi ece 155 of the cover nenber
120. Since the slide resistance is nplified by the lever ratio, the
openi ng/ cl osi ng nmenber 146 cannot carry out the opening/closing operation.
Di scl opening/stostigmechamsinolhd Stust iricredse the podgjision offeachef pisexemtorienyent i on
to provide an optical pickup device which enables inprovenent in the

rel 1 abir i terdfofe ARARLATAERPSLNGSORRLALL Axgscdhe openi ngl cl osing member

for preventing attachnent o particles to the objective |ens of
the optic | ckup, realizatjon of sinplification of the oyerall tructure
bnd reduct ToUS (FoRksRIORal (antisg! el GRuicr ol dRREHS on epsisambitg

devi ce having this optical pickup device. A recording and/or reproducing
devi cpreasomr di tle like ofi¢h@speingaiosiige nmppcharistm 145 cenddsatighs uacdmnese usi ng
an optical disc as a recording nmedium The device conprises: an optical

pi cku YA 91 o] ' | 49 %{-@F | adi al
di rectﬂll g% %@a%glg%?ﬂlcga hg[g%lt;ﬁ{é;g@pfgg%@g%gggort [ gg)pgf 0 éc}g%]hgnm%%gef)pt I cal
pi ckup; a sl jde nmber havi ng .an openi ng/cl osing. portion for . .

openi ﬂ'@? épasdﬂ% qH@Cﬁﬁﬁ@ﬁﬁ&u@V%@@ﬂh@f 130y g@@é the slide rewisEBEE V& | ens
to the optical disc, and a second rack portion provided to be slidable on
the famplificddy o léven radndite osdnihgglosgh atinsierhb4d Rendotdedriy Ut gear

opening/closing operation.

Disclosure of the Invention

Thus, it is an object of the present invention to provide an optical pickup device
which enables improvement in the reliability of the opening/closing operation of the
opening/closing member for preventing attachment of dust and particles to the
objective lens of the optical pickup, realization of simplification of the overall
structure and reduction in manufacturing cost, and recording and/or reproducing
device having this optical pickup device.

A recording and/or reproducing device according to one aspect of the present
mvention is a device using an optical disc as a recording medium. The device
comprises: an optical pickup having an objective lens and provided to be movable in
the radial direction of an optical disc; a first rack portion provided on the optical

pickup; a slide member having an opening/closing portion for opening/closing a facing



whi ch neshes with the first rack portion and the second rac ' In
this device, when the first and second rack portions are d??gg%&%gﬁ?%e
driving gear and the optical pickup is thus noved to a predeterm ned
position, the neshing state of the first rack portion with the driving
gear is canceled and the second rack portion is driven by the driving gear
to nove the slide nenber, thereby nﬂoing t he opening/closing portion from
a position for opening the facing surface side of the objective lens to a
posi tsurface fobtheblgttige tdis thahe ngtisalrdiss ensli algecohdiraclkd poitten prywidad toher
conprises a detecting section for detecting that the optical pickup has
reac t ' L L4 an t | | E [ . L tical

i a0, DRGAE £l B BAE fdOabitioRy 20 of 8B iklFigih Beb s B gl
optical ., pickup reaches at |east a position in a table-of-contents area of
the ophicdamesheswvithrfe 5@?& irgek aeﬁ&wn@ thesgaeadpel @osdprcin s/ devicener
conprises a control section for driving a driving notor for a

pr edewaenithe first arel pejonddacl pbittorkast driotn dy HeldeBin® Beatinduhe fopeicul he
detecting section. As the driving notor is driven for a predetermned tinme

perio [ ' IS V. £t her. i r. &l si de
b+ RS o Bt Ble® hf it el SefiRibR notigoti apt BTt B FE bt Fadis“are
driven by the driving gear . and the optical pickup may be noved to a

pr edep@tignriedh poss driveg geards garddled a@«f theesecondiraek pprtan isalkvepoby then wit h
the driving gear is canceled and the second rack portion 23 August 2004 11
I's dfcﬂl\iﬁiﬂﬁ%a& he rdvey tgsleRAMmehbetPHR rétiemPvifte tHee bp&ing N8P yorfiod ng t he
openi ng/ closing portion froma position for opening the facing surface side

of t hterom a position for opening the facing surface side of the objective lens to a position
for closing the facing surface side.

This device may further comprises a detecting section for detecting that the
optical pickup has reached a predetermined position on the inner circle side of the
optical disc. The detecting section is operated by the optical pickup when the optical
pickup reaches at least a position in a table-of-contents area of the optical disc.

The device according to the above aspect may further comprises a control
section for driving a driving motor for a predetermined time period on the basis of a
detection output from the detecting section. As the driving motor is driven for a
predetermined time period, the optical pickup is moved further toward the inner circle
side of the optical disc.

Further, when the first and second rack portions are driven by the driving gear
and the optical pickup may be moved to a predetermined position, the meshing state

of the first rack portion with the driving gear is canceled and the second rack portion



objective lens to a position for closing the facing surfacethg andos
causing the opening/closing portion to close the facing surfacé side in a
standby state. An optical pickup device according to another aspect of the
present invention conprises: an optical pickup section having an objective
| ens and provided to be novable alaﬂg a guide portion; a first rack
portion provided on the optical pickdp section; a slide nenber having an
openi ng/ cl osi ng portion for opening/closing a facing surface of the

obj eciSi deverny ttge adriving gaar do smovanthea shgmmm’cm,k thayely omovimgovheled t o
be slidable on the first rack portion; and a driving nechani sm having a

r i vi \rAZEI08hiee BorRS Bntia Bodingn Fof YpehRk HRORIGIAD safted BRISEEORE T ack

portion. I'n this optical pickup device, whenh the fiITst and secon ck
portigns are.driven by the .driyin ar,and the optical pickup section is
bhus QHgellg ons o dudiostam &oF slesin dfS fathie sedpchgid and cmusinee B v ot
rack portion with the driving gear is canceled and the second rack portion

i s dropangyglosheg plortienng clpsarthe Gacing sutfhee side itea swntdby stathier eby noving t he
openi ng/ cl osing portion froma position for opening the facing surface side

of  Le ob) itdgkRal Bt dhie0atdor e i iBeb1Se IRChRGRUR P! o, |1

this optical picku I ce, east” one prot lon may be prov on the
s prosHRREES: o OHECgBPEaR SRl 30 ABrOvIoien Ens ddh @ eueRS gBred on | s
noved in a direction such that the opening/closing portion opens the
faci ngosableadengiadgurle portibn; abfitst triek Pdrtherg psévidéd4onlihe %tmwl ysiclarp agai nst
t he abutnent portion, the first rack portion is neshed with the driving
9€ar.gection; a slide member having an opening/closing portion for opening/closing a
facing surface of the objective lens to an optical disc, and a second rack portion
provided to be slidable on the first rack portion; and a driving mechanism having a
- driving gear which meshes with the first rack portion and the second rack portion. In
this optical pickup device, when the first and second rack portions are driven by the
driving gear and the optical pickup section is thus moved to a predetermined position,
the meshing state of the first rack portion with the driving gear is canceled and the
second rack portion is driven by the driving gear to move the slide member, thereby
moving the opening/closing portion from a position for opening the facing surface side
of the objective lens to a position for closing the facing surface side.
In this optical pickup device, at least one protrusion may be provided on the
slide member, and an abutment portion to be abutted against the protrusion is provided

on the optical pickup section. As the second rack portion is moved in a direction

such that the opening/closing portion opens the facing surface side so as to abut the



The optical pickup device may further conprises an elastic I oned
between the first rack portion and the second rack portion.g$ﬁ§%%%?§gil

pi ckup section may further have a cover which has an aperture forned
therein at a position facing the objective | ens and which is adapted for at
| east covering the objective |ens. The opening/closing portion noves on
the cover between the position for1 pening the facing surface and the
position for closing the facing surface, thus opening/closing the

aper t prodrusie ag@mistcgle pbetmgnt devtion, they firstr rackr povtion & mesbed path itha f or
guiding the novenent of the optical pickup section in the radial direction
of th@ﬁ@ﬁ@&gﬁh disc. The guide portion has a supporting shaft for guiding
the optical pickup section, a reference portion abutted at |east at two

posi tions an,.outer. circunferential portion of the., supporting shaft for
posi ti oni n@L? QBYE R ﬁlﬁv’é’ﬁﬂlﬂtﬂ‘&ﬁh rgEBRss T A elastio M JEBSI0B§G h t he

outer circunferential portion of the supporting shaft, and an elastic
di spl betseentthpbirstirack pantivacnidrthe geadrdyrack portidre engagenent portion for
energi zing the engagenent portion in the radial direction of the

SuPPOr 1 PGTRPabHica HEIEb Sk P UARENRYe LGN IRICR ohIBORe
the. SESPSA TS Ak AROSIRBr BEPEaHe NSt itG PHomeh G fapisd Feimt 93t e
radi al direction of the supporting shaft. 23 August 2004 13 According to
yet acwicning thspbidctive lehe Tircesmning/olositig portion mevey oh g esmetr Getwegt oduci ng
devi ce conprises: an optical pickup havjng an objective lens and

the position for opening the facing surface and the position for closing the facing

surface, thus opening/closing the aperture.

The optical pickup device may further have a guide portion for guiding the

movement of the optical pickup section in the radial direction of the optical disc. The

guide portion has a supporting shaft for guiding the optical pickup section, a reference

portion abutted at least at two positions of an outer circumferential portion of the

supporting shaft for positioning the supporting shaft, an engagement portion engaged

with the outer circumferential portion of the supporting shaft, and an elastic

displacement portion formed integrally with the engagement portion for energizing the

engagement portion in the radial direction of the supporting shaft. The elastic

displacement portion is bent from a direction substantially parallel to the axial

direction of the supporting shaft to a direction substantially orthogonal to the axial

direction of the supporting shaft, thereby energizing the engagement portion in the

radial direction of the supporting shaft.



provided to be novable in the radial direction of an opticah3%h st 2ok 1 st
rack portion provided on the optical pickup; a slide nenber having an
openi ng/ cl osi ng portion for opening/closing a facing surface of the
objective lens to the optical disc, and a second rack portion provided to
be slidable on the first rack portiqs; and a driving nmechanism having a
driving gear which nmeshes with the f¥rst rack portion and the second rack
portion; wherein when the first and second rack portions are driven by the
drivi ng geaccomling theebphothet appadtugd the presentnoveatid a rgnoediagermi/oed
position, the neshing state of the first rack portion with the driving

ear j 0 aY o E WIK-T o [ A IR VY=TaH rizg ng gear
g fegrgﬁieuhg ﬁgbﬁyé ncrg@fp,rﬁt%ﬁ. e bﬁﬁ&alpﬁééldtuﬁe hhﬁxggniai%gﬁlg_]le@biyé gn%ng dnd

to nov er eby” novi osing portion from

a positio or. openi t he facing,.surface. side.of jhe bj ective |ens to a
P o5 TP (b B Tiscradipl ks o boptil diss A gk portion
openi ng/ cl osing portion to close the facing surface side in a standby

st at eprovindedodtn ére ofticat pickapsd aatide meagber ledvihg anppeany/closing jorton ¥oi | be
clarified further fromthe specific description of the enbodiment with

ref er@%\ﬁﬂ&é@%&sgﬁ a )@(‘%ﬁf({)‘%g%?acee’éf &k é&fde%ﬁffb e ddtfeaPRRAYM A% 53¢ st 2004

13a Fi . . ~perspective view for explalni ng’ a conventl onal
cUpporck AR B e ke §1130ke 0n Sl GE ERGRES TioP: FUAR BGREFICEBORE. Fi g. 3
is a plan view for explaining a rack portion of the supporting base and a
having a driving gear which meshes with the first rack portion and the second rack
portion; wherein when the first and second rack portions are driven by the driving gear
and the optical pickup is thus moved to a predetermined position, the meshing state of
the first rack portion with the driving gear is canceled and the second rack portion is
driven by the driving gear to move the slide member, thereby moving the
opening/closing portion from a position for opening the facing surface side of the
objective lens to a position for closing the facing surface side, and causing the
opening/closing portion to close the facing surface side in a standby state.
The other objects and advantages of the present invention will be clarified

further from the specific description of the embodiment with reference to the

drawings.

Brief Description of the Drawing



rack portion of a slide nmenber provided in the conventional I i ckup
device. Fig.4 is a plan view for explaining the state in m%?%ggsﬁbom

openi ng/ cl osi ng nenber of an openi ng/ cl osi ng nechani sm provided in the
conventional optical pickup nechanismis opened. Fig.5 is a plan view for
explaining the state in which the OP’fni ng/ cl osing nenber of the

openi ng/ cl osi ng mechanismis closed'?¥ig.6 is a plan view showi ng essenti al
parts of a disc drive device in which an optical pickup device according
to the present invention is provided. Fig.7 is an expl oded perspective view
showi ng an optical pickup device. Fig.8 is a plan view showi ng an opti cal
pi ckup devy [aTe] % 1 Ha6H rdi ng
to the pr egglt q? r?\ﬁ}e%}t?pllgﬂeé ?ngs_pgu:i‘% %ge‘ﬁtfra g?g 1?&? lfll)iglgv{ilecv(\)/?%ﬁovvl nag rqlﬁie&ghaf t
fixi nlg. Eﬁc anjsm. . . Fig. 10 is a side view showi ng an engagenent portion
of a.F{¢ Rge}ﬁicéce of. the shaft fixing mechanism Fig.11 is a side view
showi ng the state in which the. engagenent portion of the fixing piece is
engaged wi Fig.2 is appaspactiyesviait for. edplaink: a suppprimppbadd peowdeivid dhe

expl aining an optical pickup device. Fig.13 is a plan view for explaining a

rack f o a: ifg:hase and a -rack portion of a slide nenber
provi ‘g@{ I nB{l e°‘§‘p°t%|}'@§%h[8idgﬁh°% device.., Fig.14 is a plan view for

expl ai ni ng_one.cog_ of the rack_portion of the supporting. base.
ig.3 is a plan view for explamning a rack portion of the supporiing base and a

rack portion of a slide member provided in the conventional optical pickup device.

Fig.4 is a plan view for explaining the state in which an opening/closing member
of an opening/closing mechanism provided in the conventional optical pickup
mechanism is opened.

Fig.5 is a plan view for explaining the state in which the opening/closing
member of the opening/closing mechanism is closed.

Fig.6 is a plan view showing essential parts of a disc drive device in which an
optical pickup device according to the present invention is provided.

Fig.7 is an exploded perspective view showing an optical pickup device.

Fig.8 is a plan view showing an optical pickup device using a shaft fixing



Fig.15 is schematic view for explaining the state in which
opening/closing plate of the optical pickup device is nnve%pégggtg?%ging
position;: . Fig. 16 is a schematic view for explaining the state in which
t he opening/closing plate is noved to an opening position. Fig,17 is a
schematic viewfor explaining the state.in which an objective |lens of the
optical. pickup device is noved to a4TOCC area of an optical disc. Fig.18 is
a schematic view for explaining the state in which the: objective lens of

t he opti ol . ' i :a recording area.of the optical disc.
. Fi éfgﬁlln%éﬂé%@%\kﬁﬁ%ﬁﬂ}ed?regéé]\éﬁg}/énlﬁhcg}he outline of the opening/closing
operation >IQf t he openi ng/cl.osing plate. 23 August 2004 15 Fig.20 is a
view for -expE& HiaRFIsRectysaray; sHRWIngithg skatt Bxig WeehaHs®wi t ch™ provi ded 'in-
the optical pickup device. Fig.21 is a view for explaining the relation
between.  t fdgdPariangde viswshowing aatengagemenihportiparifrgfiingspiege pifahe.. and
the position of the optical pickup. Best Mdde for Carrying Qut the

| nventhon fixi lHagdmpi ckup device to which the present .invention is
applie ancf{ ggél?sc ?rnllve devi ce using this optical pickup device will now

he-opt1 cal gitdin p e B Seknat sl HhiREn A hhe et b P R B ™

optical _pickup device 1 for recording, or reproducing information to or
f rom &i¥ing pigceds eagaged with asuppastiog Shaflg mechani'sm 2 -f or-rotati onal | y-
driving an Fig.12 is a perspective view for explaining an opltical‘;pickup device.
Fig.13 is a plan view for explaining a rack portion of a supporting base and a
- rack portion of a slide member providlgd in the optical pickup-device. -~
Fig.14-is a plan view for explaining one cog of the rack portion of the
- supporting base. -
Fig.lS.is_ schematic view for explaining the state in which an opening/closing
. -plate of the optical pickup device is moved to a closing position:
S Fig.165is a schematic view for explaining the state in which the opening/closing -
plate is moved fo an opening position.
-~ Fig.1714s-a schematic view for explaining the state in which an objective lens of - -
the optical pickup device is moved to-a TOC area of an optical-disc. -
- Fig18 isr a-schematic view for explaining the state in-which the.objective lens -
of the:optical.pickup device is moved to a recording area.of the-optical disc. -

o #Figd9.4s aflowchart for explaining the outline of the opening/closing-operation-

- of the opening/closing plate.



optical disc, as showmn in Fig.6. An optical disc |oaded on I ive
devi ce' according to the present. invention may be exenplif?ggmg$ﬁgo%%
(conpact disc) on "which information is recorded. On the inner circle side
and the outer circle side of the recording area of the optical disc in
which information is recorded, a |lead-in area and a | ead-out: area are
provi ded, respectively. In the | eads1sn area, a TOC (table of contents) area
is provided in which, for exanple, the index and physical address of

t he-record bnfiQr i r r g2daqnak i i i &6

accordi ng ?%g?ﬁégﬁygggﬂ?bfﬁsgﬁ??g' ﬂﬁgogﬁﬁggﬁﬁggﬁﬁéngﬁgggfﬁggdﬁﬁqél pi ckup
sectign lé hav}qg qﬂgggﬁ ctiqe.lens 14, a noving nmechanism 12 for noving

t he 'BHP“ 5?1% % ﬂB] § T'th the directions of arrows at and- a2
parallel to the radial direction of the, optical disc, and a chassis 13

f or -novabl ¥igdppsraivigwt F explasang the celgdione betwieen - the apgnang/slasingorting -
t he novi ng nechani sm 12, as shown in Fig.6. The optical pickup section 11
is nowpbﬂaﬁOIﬁrdf\&héeiﬂ)ehmgaﬂoﬁiﬂggﬂa%fanﬂﬁthéq;rositimm%rdptftfa@pﬁ@ﬁq).i.n the . ..
chassis. 13, as shown in Figs.6 and 7. The optical pickup section 11 has. an
optical . system having the objective lens 14, an% el ectromagnetic driving
section (not shown) for driving and displacing the objective lens 14 in the

focusing, directi paral lel . to the. optical axis of the objective.lens and
in thbegtr%{%r#&.r?flaﬁfxlgﬁtdlﬁﬁhﬁﬁﬂ‘ffdg’&’?al to.-the: optical ‘axi's, ‘and a cover?

menber 18 for covering, the electromagnetic driving section. The
el ect romagAetopticn ipichup dedes tmwiiaeh thel preseianuentiswis applischand halise - -
o0 ec;[i;izg device using this optical pickup device will now be described with reference to
~-the drawings.
- +.. . The disc drive device using the optical pickup device according to the present
invention has an optical pickup device 1 for recording.or reproducing information to
or from an optical disc, and a disc driving mechanism 2 for rotationally driving an
-optical disc, as shown in Fig.6.
An optical disc loaded on the disc drive device according to the present
invention may be exemplified by a CD (compact' disc) on which information is
.. -recorded: -On the inner circle side and the outer circle side of the recording area of the -
-...optical disc in which information is recorded, a lead-in area and a lead-out:area are
- provided, respectively. In the lead-in area, a TOC(table of contents).area is provided - ..
:.in which, for example, the index and physical address of the recorded information are - -

. recorded, ...~ . .-

The optical pickup device 1 according to the present invention has an optical



| ens 14, a supporting nechani smfor supporting the |ens holgghug&ﬁabégeably
in-the focusing direction and the.tracking direction, and an

el ectromagnetic circuit.section for driving and displacing the objective

| ens 14 by an el ectromagnetic forte, though not shown. In the optical

pi ckup section 11, the optical systemhas a | aser diode as alight source:
for emtting a | aser beam a group ofg | enses constituting the optical.
system and.. ..alight receiving section for. receiving a reflected |ight

from & bieali1di.Se . 0 . ' _gdromthe
| aoer PUPGHERELE 11 ing b OHRELVElons TA0Y oo IRE vl BRED P PG HL B e
the.recordjng,l ayer .of the qpti.cal.disc. The | aser, heam |s 23 August 2004
17 r opticel B%ksp SeRoR ddottuis 1F%F§’é’in56’f% aﬁﬁ&%gf@@%ﬁ%@‘@heb@bﬁwe@dmci dent
on the optical pickup section 11 via the.objective lens 14, and is

r ecei viémtchipntdiethiei gpticaledistyamd) a gmssiscld fahmovabbyr suppdeeinglthe sptieale of
for example, an ABS resimor the like, and is formed in a substantially
box: |. g!f&aﬁﬁs%%ohawﬁ% Ao BB ﬂﬁqﬁo§mfg%e@ﬁarﬁéxhyl-zz%@%mg§@-i7rm Enf-he -

recordi ng 'surface of the optical disc. As shown in Figs.
aperture 2G-.for gxRosi the.. objective l.gns 14.t0,the recording surface of
“he opti came B BickAp el LE Bt s prodiddth i G BRIt pper
surface of the cover, nenber 18. This  aperture 20 is formed in '
asubsiesmaeatpreridest indhe whassindd; agshown iy Eigsse and (7n Theoptgelpickaprecti on
of the optical disc. The noving nechanism 12 has a supporting base 21 for
suppos¢dtinn flhehaspan opticapsyitam hewingdhe abgeqipar kenndl4s laf ¢le2@ ofiagnstippar ting..
t he supporting base 21 novably 7

driving section (not shown) for driving and displacing the objective lens 14 in the

focusing direction parallel to the optical axis of the:objective Iens and in the tracking "
. direction orthogonal to.the optical axis, and a cover. member:18 for covering the . -
electromagnetic driving section. -
The electromagnetic driving section has a lens holder for holding the objective.
lens 14, a supporting mechanism for supporting the lens holder displaceably.inthe
- focusing-direction and the.tracking direction, and an electromagnetic circuit section = °
- fot driving-and displacing'the objective lens 14 by-an electromagnetig force, though
not'shown. .. -
~-. - In the’'optical pickup section 11, the optical system has a laser-diode as a light
::-seurce for emitting a laser beam, a group of lenses constituting the:optical system;and.
- - alightreceiving section for receiving a reflected light from the optical disc, thoughnet. -
.+ shown.- The laser beam emitted from the laser diode is converged by the objective lens -

- 14 and thus cast- onto the recording layer of the optical disc. The laser beam is



in the radial direction of the optical disc, a guide portiop;23.fansgpvably
he.

guiding the ..supporting base 21, -a slide nenber 24 for noving t
supporting base 21,'.a tension . <coil spring 25 for energizing the slide
menber 24 : in. the axial direction of the supporting shaft 22 with

respect to the supporting base 21, a. driving .gear 26 for drivingthe
slide nmenber 24, a group of gears (nit shown) for rotationally driving the
driving gear 26, and a driving notor 28 for rotationally driving the

dri vi nefleeed Iﬁﬁthevﬂe@ordihg?aﬁrQﬁRhQnggﬁiic‘fisc,aﬁe&ﬁ‘i’ég‘i]ﬂc'i‘ciéﬂt n;g}eT{Jﬁg‘,gt i cal

pi ckup device ™l according to the pr I nvention has a s g:

mechan; % Loni he su rti shaf.t tq the chassis 13. 23
AUt 30 g orRE Vb AR oPReNE FREREradTaaeFu e ot thel Gk BoeRidads of
t he supporting shaft 22, and includes the supporting shaft 22, the chassis
13; -aSpePRi oni ng- pi ece~81 for positioning-the supporting shaft 22 to the
chassis 13, and a fixing piece 82 for fixing the supporting shaft 22 to

t he'.chassi §heXovas nsmber 18iskhate off fanskaduple Tie ABDRRNS bPthe 1iRAahk 82 and. .. .
the chassis 13 are made of a netal material. The. positioning piece 81 is

f or megoihb @ £ ' K ' : 1§14 tantihe L A%
par - SPEH Epkatid W pReSRE e T bR e srovan (R Rl -
surface,of  the chassis, sho in Fg.9. The fixin j ece 82 has_an
eI TSSO B AT BRCE of Ak SPTVA ChCa DS i Fogmb 6Nah ARRPSGNES 30 of -t he
supporting shaft 22; an elastic displacenment portion 86 for energizing the
engag&Me ARPYUREitbe dxective fansskd in thhaecarding surface offithe opticdiedisepor t i ng
shaft 22, and a proximal end portion 87 integrally forned wth the chassis
13.  provided substantially at the center of the upper surface of the cover member 18. This
~ aperture 20 is formed in a-substantially elliptic shape having a Jonger side inthe radial =
- direction of the optical disc.
The moving mechanism 12 has a supporting base 21 for supporting the optical
pickup device, a supporting shaft 22 for supporting the supporting base 21 movably
- inthe radial direction of the optical disc, a guide portion 23 for. movab]y guiding the .
- supporting base 21, a slide member 24 for moving the supporting-base 21, a tension .
coil spring 25 for energizing the slide member 24 'in-the -axial direction of the
supporting shaft 22 with rcspec’:f to the supporting base 21, a.diiving .gear 26:for
~ driving the slidé member 24, a group of gears (not shown) for rotationally driving the
= driving gear 26, and a driving motor 28 for rotationally driving the driving gear 26:via . ..~
. the group .of gears, as shown in Fig.7.

+ovone - The optical pickupdevice 1 according to the present inventionhas a shaft fixing: -

mechanism 80 for positioning the supporting shaft 22 to the chassis 13.



-The: engagenent portion 85 is formed with a size which all oys %g§¥2g§pd|ng
W th respect to the. proximal end portion 87. The elastchlspﬁ' enent
portion 86 is formed with a narrower width than those of the engagenent
portion 85 and the proximal end portion 87, thus securing predetermn ned

el asticity, as shown in"Fig.9. On the major surface of the chassis 13,
regul ating protrusions 89, 89 which@e :::abutted. against both ends of
the supporting shaft 22 so as to regulate the displacenent. of the

ZESEOLF B i R e S R A R R e
2004 9 5 e ades it ﬁfi‘o‘%ﬁag%&aﬁeﬁ, BB s é@eﬁbﬁa@%@?ﬁ%@%éﬁoﬁsi ne

proximal end portion 87 and is thus nade. substantially parallel to the
axi al -poisiteatingthosuppratisgshait 229 tbtiahassiv?P3, amba Sixampiese B2gor Siximgl 9.
When the engagement portion 85 is nmade substantially. parallel to the

pr oxi iR sepgominptsian BY (O hdendiRA 3, A8 shehdshi I‘éﬁs@'aﬁﬁi ac g tp:pgrtﬁh n 86

sand is thus nmade substantially orthogonal to the axial direc t he

por L1 SHEAPEAR tpieel 13 ERT o AIRASERG T 27 1T A shat C Tixing

met hod for S|t|0n|n andflxmgt e supporting shaft 22 to the chassis,
13 by -usi’ n&q{%ﬁ%%mp Pisgesy i atgasol L oAU P&%%ﬁ%ﬁb&%ﬂ“!&%ﬂ(bbove
will now be. described with reference to. the drawings. . The supporti ng.

shaf t r@Binga partofdhe ehassis t3i0d be enbstahtigéy vithagosdluotibel nagar sstface:of
ref erence surface 83 of the positioning piece 81 and a reference surface 84
of thehe chassis, as shown in Fig.9. The fixing piece 82 has an engagement portion 85
- engaged with-an outer circumferential portion of the supporting -shaft 22, an-elastic
diéplacement portion 86 for energizing the engagement portion 85 to press intheradial -
direction of the supporting shaft 22, and a proximal éndpoﬁio‘n 87 integrally formed
with the chassis 13. |
o The engagement portion 85 is formed with a size which allows-easy bending
- with respecf to the proximal end portion 87. The elastic.displacenient portion 86 is-
-formed with a-narrower width than those of the engagement portion 85 and the = -
proximal end portion 87, thus securing predetermined elasticity, as shown.in Fig:9.
-7 1:On the major sﬁ'rface of the chassis 13, régulating protrusions 89, 89 which are .- -
..«;abutted against both .ends of the supporting shaft 22 so.as to regulate the displacement -
. of the supporting shaft 22 in the axial direction are integrally provided-at both ends of .
- ~the supporting shaft 22, as shown in Fig.8.

‘In the fixing piece 82, as the elastic displacement portion 86 is bent in advance



chassis 13, and:is thus positioned with respect to the chasgj u%§ﬁ26@@
engagenent portion 85 of the fixing piece .82,: bent in. the direction
substantially orthogonal to the proximal end portion 87, rides over the
outer circunferential portion of the supporting shaft 22, and the sl ope 88
of . the engagenent: portion 85 slides on-the outer- circunferential portion
of the supporting shaft 22. Thus; ffie engagenent portion 85 is nade
substantially parallel el.to the proxinmal end- portion 87 and the: elastic.

di spl B¢ preRing) fid drpa géMehfpRifioh!QB iDaIdebeth bﬁaﬁtb?h@;ﬂﬂﬁ%ﬁﬁ?éﬁd ortieRy tion 85
substgﬁl?i allg)ortr{%gagnal t% t he axial di re??i on: of the supportIi)ng shaft

35 AU%Zé%“ﬁ%ﬁﬁffS%f&gﬁ%g{%ﬁ%}@%%ﬂ‘%ﬁ‘ﬁﬁﬁbeﬁr%%'%lhfﬁgg#' iél”%x*ﬁ%?“fﬁ&ﬁ?@{gfgﬁi‘gﬁ the ®
i 22t t. tion 85 is. | ith, t t
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portion 85 is energized to be pressed in the radial. direction of, the

suppopdraiigl oithe prafintal enportiel &3 by behdingghe elasticaliglastment pbrdph&Genent. - . ..

portion 86. Specifically, as shown in Fig.10, since the engagement portion

85 hag AR Rl €made s%étﬁﬂﬁmﬁhﬁ@goﬁdl% BiOBSal AR ftht aﬁd&ﬁﬂgrshhﬂg .shaft
2 rall-€l to the

2 when the engagement . .° portion 85 is substantially .
01 oot 12 TopebE i 4B pl PeSyicitup e RRTRORR BRht i inedhetisoi 11 on
of the supporting _shaft 22 in accordance with the area.S. Therefore,: the
engagemeartshooy bRl pr esses and securel’y ‘fi xes 't he ‘supporting shaft 22
by a predeterm ned pressing force in the radial direction of the supporting
shaft. 22 A shaft fixing method for positioning and fixing the supporting shaft 22 to the

+ «chassis 13 by using the shaft fixing mechanism 80 constituted as described above will -

.. riow.be described with reference to the drawings.

..~ The supporting.shaft 22 has its outer circumferential portion: abutted against a -
reference surface 83 of the positioning piece 81 and a reference surface 84 of the

. chassis-13, and is thus positioned with respect to the chassis 13. : -.~. . "

-7 The-engagement -portion 85 of the fixing piece 82, bent in the direction
substantially - orthogonal to the proximal end portion 87, - rides-over the outer:
circumfetential »poﬁiori of the supporting shaft 22, and the slope 88 of the engagement-

- portion 85 slides onthe outer circumferential portion of the supporting shaft 22. Thus; -

:.the engagement poition.85:is made substantially parallel to the proximal end portion ....-.:

.-87 and the. elastic. displacement portion 86 is partly bent to make the engagement - .-

-portion 85 substantially orthogonal to the axial direction.of the:supporting shaft 22..- .. ..« « -

‘When the engagement portion 85 of the fixing piece 82 is bent to be



due: to the elastic force of the elastic displacenent porti | IS
elastically displaced. In the shaft fixing mechani sm 80 asggé§g$¥%g@b
above, since the' engagenent portion 85 of: the fixing piece 82 is forned
integrally with the. chassis 13; no | ooseness due to any vibration or
shock is generated in the engagenent portion 85 for fixing the supporting
shaft 22 and the supporting shaft 220can be securely fixed. In the
shaftfi xi ng nmechani sm 80, since the. fixing piece 82 is fornmed integrally:

wi t h. siiBStanfilA§SbShogehal - foh ehe WRAT dRECISOIMMAN Bt %uggglﬁﬂlkte.sﬁﬁﬂuﬁéftﬂéléi ng.
cost can be :.” reduced. . 23 August 2004 21 The pporting base 21 has

t he opt.i | .SeGlid on 1 r+ anged on jts .maj of Surf.ace,.and S a
pear | RYEEETRE BT R e @ A0 e Ryt RSt il Gi o 1B e,
and a pair., of guide pieces 32, 32 novably engaged with the guide portion
23, -aYppeHiugnshait 22 gnd she Mgﬁﬁ@@Mﬂ?@ﬂHOn@égé edergired kupp pressed-indbe 21;. a -
rack portion 33 is integrally formed which is neshed with and noved by the
dri vi.ngdigbatir@fionasfsthewsupportingi shaft T2 byadie. pbasticofordd. bf ther skdtipar al.| el
to the axial direction of the supporting. shaft 22, as shown in Fig.7. On

the rasd 1P i y3don®egagenent pawl s 35, 36 novably  -engaged with the
slide nenber- 24rba(%§03 retaining piece 37 for retaining one end of the

510N, €O, 5240 RS0 Sl BB e 5 B B 08
mscg&%&%&%%mm&mmmdmmwmm%mmBWMMMWy@mmu
portion 85 is substantially parallel fo the proximal end portion 87, the elastic
- displacement * portion 86 is eclastically displaced -with -respect to tle outer - - - -
- circumferential portion of the supporting shaft 22 in: accordance: with the area S..
. Therefore, the engagement portion 85 presses and securely fixes the supporting shaft
22 by a predetermined pressing force in the radial direction of the supporting shaft 22
. due.to the- elastic force of the elastic displacement portion 86 .which is-.elastically
- “displaced. .
In-the shaft fixing mechanism 80 as described above, since thé" engagement
--.portion 85 of the fixing piece 82 is formed iniegrally with the:chassis 13; no-looseness
- due to any vibration or shock is generated in the engageinent'port-icin- 85 for fixingthe . - -
~~supporting shaft 22 and the supporting shaft 22 canebé securely-fixed.. .
~-eIn .the..shaft-zﬁixing mechanism 80, since the fixing piece 82 is formed integrally.. .. .
- with the chassis. 13, the number of components and the manufacturing.cost can:be .. -

reduced. .



substantially triangular shape with a half thickness of thengpg&ﬁg 39,
as showmn in Figs.13 and 14, and therefore is easily detached omt he
driving gear 26 to cancel the meshing state of the rack portion 31 with

t he supporting base 21. On the supporting base 21, at a position
corresponding to the inner circle side of the optical. disc, a inner-side
st opper piece 41 for: regulating th@inovenent of the.. : Supporting base
21 in the direction of the arrowal is integrally forned to protrude

Ilel t | ' t | 161
paral el EPS!@?gpﬁgqx@tCI?]ds@rﬂlq{as_tﬁﬁo ¥aBkuPbedtivh PLUARSiEddn Egiﬁadail as

e chassis 13, at one lateral edge on t ner

circl | de .of e rture . fOf . enent ; regu | 9. recess

port i'%lﬁél%"iagldc% %?t%ggﬂé R%P%#th Wi‘f(‘gﬁ eh%Jppl'og](ﬁlég -SE?Q?%E%B?)%V@% ‘ece ‘41
of the supporting base 21 is abutted. 23 August 2004 22 On the supporting
base - msertgd, andyppairiob guids piesgfohdiddgnevhlyengagest withthe guisieporden2de . -
optical disc, an outer-side stopper piece 43 for regulating the novenent of
t he .. suplporhiinFipd2e Aflone htérabedgh oLtita suppottihhbasy 2V ki portiohedsd al |y:
forned. to- protrude -parallel to. the direction of the nmovenent of the

SUpPPOftil < ; . Qs | el 4 _nat l.at eral
cdge. S RRLAR o whRch M) With i dmbeed BP YAV godr o acHowt! <7
regulat%n recess portion 44 is cut out and-formed to which the outer- side
st oppet ﬁgété 43 ‘'of ‘the supporting base 21 i's abutted.:: As shown in Figs.6
and 7, the supporting shaft 22 has its both ends fixed on the chassis 13

by “f i xi'ng-'poe tadnpoitiva 33 ioformedyparnllekte theiaxialdlirastionsf thesuppettingral l el - - -

to :the radial direction of the optical disc over the novenent aperture 16
of t hehath2Bsisshowlidin Fig.7. On the rack portion 33, engagement pawls 35, 36 movably

- ‘engaged with the slide member 24 and a retaining piece 37 for retaining one end of the
‘fension coil spring 25 are .integrally formed. In the rack portion 33, a-cog 38 at the -
terminal end on the-outer ciréumfefentiai. side of the: optical. disc is formed in a - -
substantially triangular shape with a half thickness of the other cogs 39, as shown in
.- Figs.13 and14, and therefore is easily detached from the driving gear 26 to cancel the - -
meshing state of the rack portic;n 31 with the supporting base 21.
On the supporting base 21, at a position corresponding to the inner circle side -
-:of the optical disc, a inner-side stopper piece 41 for:regula_fing the movement of the. .
.-supporting base 21 in the: direction of the arrow al.is integrally formed to protrude~ -
. parallel-to: the. direction of the movement of the supporting base 21, as:shown in- .
.- Fig:12. .On the chassis 13, at one lateral edge on the inner circle side of the aperture -
:16.for. movement; a regulating recess portion 42 is-cut.out :and_formed 1o which the

inner-side stopper piece 41 of the supporting base 21 is abutted.



The guide portion 23 is fornmed parallel to the axial directi

supporting shaft 22 along one |ateral edge of the nnvenentﬁgggg%ﬁ?Q%EG of
the chassis 13, as. shown in Figs.7 and 12. The gui de pieces 32, 32 of the
supporting base 21 stand face: +to face from above and bel ow t he gui de
portion 23 and - the supporting base 21 .novably engaged w th guide
portion 23, thus regulating the nove®ent of the :supporting base. 21: in
the direction of axial rotation of the supporting shaft.22.-.. The, slide

reber 24 B4 (e Sasforfins bhor2 1y Y do BoALYRIndify 1Mkt cifelesit on

....:of the. supporting shaft 22, 'as shown in Fig. he slide nenber 24 as

coi neichdft oRIER SR PR foR Rt o1 Rl tARaMEME R e e

slide nenber 24, engagenent grooves 48, 49 are 23 August 2004 23 forned
whi ch SHPBOEHHL B ~t“hﬂqu‘éll'@¢g{§ﬁ'g‘éfwﬂ1¢tafﬁ%wa?ﬂ sonteggally feneed teprofuds on 33 -
of the supporting base 21 in such a manner as to enabl e novenent parall el
to theanxilel to. the dirtiidon of thdencueppartt ofiheshgipo -bake- 21hassdhioden inber
24, regulating pins 50, 50 for regulating :the: relative position to the

' gf:kASrrgg{ i2‘?rb§%h?§§s hA! SR ]ég?rﬁg%d%?%ﬁ TePbitf Eii€le 3dc BPPMWabdtlieds /- and.

e regulating’ pins utted against the one engagement
o " naocgpEmante: RRSERETete Dorfipkts S Burtndfard edvuichalie Rkt 24 1o
the rack portion 33 is regulated. . On _the slide nenber 24, a guide piece
52 novids stoppgkpieae ddtaf the suppariingdpasgdd s abutied i ntegrali1y.. forned to -
protrude along the rack portion. 46.. : On. the slide nenber 24, a
retaining et viaBif Bigs ioaindi 7) tlegsuppertiag shafh 20 bias its potingn@Sfixedonmlicegr al |y
o chassis 13 by fixing portions (not shown), with its axial direction arranged parallel to- -
- . the radial direction of the optical disc over the movement aperture 16 of the chassis = -
13,
The guide portion 23 is formed parallel to the axial direction of the supporting
- .shaft-22 along one lateral edge of the movement aperture 16:of the chassis 13, as- -
.--shown in Figs.7 aﬁd 12. The guide pieces 32, 32 of t-hesuppoﬁing base 21 stand face: - .-
to face ‘from-above and below the guide portion 23 and the supporting ‘ba'se 21
.--movably -engaged -with guide portion 23, thus regulating the movement of the - -
.+ :supporting base-21: in the direction of axial rotation-of the supporting shaft 22..
- .. .The.slide member 24 has a 1ack portion 46 formed parallel to.the axial direction - . .-~ .
.--of the.supporting shaft 22, as shown in Fig.7.-The slide member 24.is mountedonthe .. - - .

~supporting-base 21 so that the rack portion 46 is coincident with the rack portion 33 --

of the supporting base 21. On the slide member 24, engagement grooves 48, 49 are



formed. The tension coil spring 25 has its one end retained, ?x_gmg 2004
retaining piece 37 of the .rack portion 33 of the. supporting Base % and
has 'its other end retained by the, retaining piece 53 of the slide nenber
24, as shown in Fig.7: Therefore, the tension coil spring 25 energizes,
by its elastic force, the slide nenber 24 in the direction of the. arrow
a2::parallel to the axial direction23 the supporting. shaft 22 with
respect to the rack portion 33 of the supporting base 21. The. driving

gear 2&1hés whiRafe BREddedrwhR tReshiatbeMdnld ga{vmsessa%owmé kdk Seitidh 33 he:
supportlng base 21 and the rack portion 46 of the sl'ide nenber 24; as shown

0 e B sl b S4B R SRRAE S0t

24 is nmovably engaged, as shown in Fig.7. The driving gear 26 and the
groupdﬂﬁctj@aﬁthﬁéﬂpmféwgs alelZor ovi ded on the chassis 13 'so “as:to be
rotatable via the supporting shaft 22. The driving notor 28 is provided on

t he:.. chassiOn- 1% slile memben@4f oegdating pind 80d60viongregolating2the selativerst er red
to the driving gear 26 via the group of gears, not shown. The novi ng

h
”Efﬁébﬁ“%%g??‘%fﬁ%???%g?%#@i’*g@ 2By Tofincd &’25&2‘3;'#%%; SHAFS i PiesP L e
t I f t t 1 f t.he t k 11,
SN R I CR R 5%§Qnﬁelﬁ§b}lﬁsg retitsigR it 2ogRefE RSB L1 ve
|l ens 14 so as to expose it to the optical _disc,._as shown in Figs.6 and 7
The ogﬁm&@%g@m%pwﬁ%’i @éPif@Wﬂédﬁﬁ@h@ HCkPoation 3qiof the supporiing base

menber - 24- by
21, the relative position of the slide member 24 to the rack portion 33 is regulated.

- On the slide' member 24, a guide piece 52 movably engaged with the driving -
- gear 26-is integrally. formed to protrude along the rack portion 46..:On the slide -
mm@ﬂ&M%M@mmﬁmnmm%MMMMmmm%%$M@wy‘
formed.
- The tension coil spring 25 has its one end retained by the retaining piece-37 of
- --the rack portion 33 of the supporting base 21, and has its oiherf end retained by the . - -
- rétaining piece 53 of thé slide member 24, as shown-in Fig.7. Therefore, the tension
coil spring 25 energizes, by its elastic force; the slide member 24 in the direction of the.
. arrew a2:parallel to the axial direction of the supporting shaft 22°with respect-to'the -
.- rack portion 33 of the supporting base 21.
. -The driving gear 26 has a gear pbrtion 55 meshed with the rack portion 33 of . . .o
- .the: supporting base.21.and the rack portion 46 of the slide-member 24; as shown in : -

Fig.7. Atthe distal end of the driving gear 26, a guide groove 56 is formed with which



using a resin material such as POM (pol yoxymethyl ene) or theg; hF&? 864 Shown
in Fig.7. The opening/closing plate 58 is fornmed in a substant F
rectangul ar shape having an . area%ul arge. enough . to. close the
aperture 20 of the cover nenber: 18. The opening/closing plate 58 is
formed to protrude fromthe slide nenber 24 via a pair of elastic |inear
connection pieces 59, 59, and is enepq)i zed toward the upper surface of the
cover nmenber 18 by the elastic force of the connectionpiece559 59, as

shown g gu’fﬂ@p{)i&:ﬁgﬁ%fﬁ%’élﬂﬁ PR3N3 Aefigt £OLABVIRGIARTMR0 for

detectin optica p|c sect S an fhe TOC

ar ea o the a ,SC_or the inner circle sid a,- as
Shown 4V g gtar 26 and 3 pdhn o genty PB?FWMHF?&%@G??“A@&@PS% %57 5
constltuted by a detection piece 61 provided on the supporting base 21, and
a  detasdoiterrotathblervia thespipparting shaft B2 The devingimgiter2s &Iproy dest et i on -
piece 61 is formed integrally with the supporting base 21 by projecting. a

part. ofhaskie 130IPRE Hiivthgdsiee Bbnoihe diévingtrh o 2igdie tafnstheedtpgRr driviggbase :.
in the di rectlon substantially orthogonal to the direction of the nbvenent

of the Ethglg?éﬂ#?ofgg %t]sg}ow-ﬁhe detection switch 62 is provided on a

mrcw% s no the chassis 13. Mreé’ preC|ser t he

det ection tch 62 is arr.an at a n, such [ utted
agai nst thii"fa%we@%we anaE bt an BTy B i bre s Moty an Bﬁ%ucar

pi ckup section 11 on the circuit board not shown, is noved substantially
t 0. t-henogehelyednn closingpdisitiondior eowrmg @faqxlh@sumeawelmbfaqehéh@ppm@ell di sc.:
As wi || be described
disc, of the objective lens 14 of the optical pickup sectlon 11, and an opening position
for opening the-facing surface of the objective lens 14 so as to expose it to the optical -
. disc,.as shown in Figs.6 and 7.
- .. The opening/closing plate 58 --is formed integrally with the slide member 24.by .. -
using a resin material such as POM (polyoxymethyleﬁe) or the like, as shown in Fig.7.
- 'The opening/closing platé 58 is formed in a substantially rectangular shape having an .
- aréa- large. enough -to (close the aperture 20 of the cover member: 18.  The
. opening/closiﬂg plate 58 is formed to protrude from the slide member 24 viaa pairof
- elastic linear connection pieces 59, 59, and is energized toward the upper sﬁr‘face of
- the cover member 18 by the elastic force of the connection pieces 59, 59, as shownin - .- -
Fig.7.
. -.The movingmechanism 12 has a detection mechanism 60 for detecting that the: .-

-..optical pickup section 11:is moved into the. TOC area of the optical disc or-the inner. : :-

circle side of the TOC area, as shown in Figs.7 and 12. The detection mechanism 60



| ater, on the circuit board, not shown, there is provided a2§gﬂ%&gbb§4 71

having a tinmer circuit-72 for nooing the optical pickup section 11 for a

predetermned tine period after :the optical pickup section 11 is detected

by the:.detection switch 62 as shown in Fig.19.. Adriving circuit 73 for

the driving notor 28 is also provided on the circuit board. The driving

notor 28 is driven for a predetermmpsd tinme period by the tinmer «circuit 72

of the controller 71, and thus noves the slide nenber 24 by a:

prede ) ant MLt : ol f e

Cupport ConiRied YA URlottbh Bete R Plovied BB MELAPOIIALR 20 4708 6 the
rture 2 of -the: cover nenber 18. 23

cl osi sitian,f cl osi t he.

Augus oisBgan sutler 82 apeicd Byt S eRBEPh Picks Wechant smi-2 has ' disc table 65
on which the optical disc is set, and a spindl e notor (not shown) for

rotat i onal Eﬁedgﬂtecw phecedb b ds fenmed auegrally whdvihe suppiogtisg bake 2dpbydl e
notor, not shown, is fixed. to the. chassis 13 and. is drive-controlled. by
t he dpiojeodngarpati 6f ﬂrquubgeﬂj@bﬁbezlabﬁ\tﬁe-d_@ﬁ_@mi-m@loﬁiﬂepw;ipobﬁﬁgtﬁa_sc .not
shown, so that the optical disc rotates at a constant |inear velocity. The

R B e St et e

e optrcal. tprc
devi ce. 1 of tc\%(e) disc drive device constituted as described above, will now
be deBIURFCHOPH S ef erence -to the drawings. First;.-in. the optical

pi ckup device 1 in the standby state, the optical ~pickup section 11 .is
si tuat ed ~ofhetdetedtinmeswitch 62 és pioyédeston heirtOtbasaisla not shawn gpoiiotld ati sc. -As:

the chassis 13. More precisely, the detection switch 62 is arranged at a position such
that it-is-abutted -against the detection piece 61 when the objective lens 14 of the
- optical pickup section 11 on the circuit board, not shown, is moved substantially to.the
..~ center in the radial direction of the TOC area of the optical disc. ‘As'will be described
later, on the circuit board, ndt shown, there is provided a controller 71 having a timer
~... circuit-72-for moving the optical pickup.section 11 for a predetermined time period - - -
- after the optical pickup section 11 is detected by the:detection switch 62 as shown in
- Fig.19.- A driving circuit 73 for the driving motor-28 is-also provided on the circuit
ccbeard. e
:ﬁmmM@mmﬂMMMmﬁmmwmmmmmewmeMw~
circuit 72 of the controller 71, and thus moves the slide member 24 by a predetermined... - ... +». . -
- quantity with respect ta the rack portion 33.of the supporting base 2-1_-;-thereby-.moving- e
: the:opening/closing-plate 58 to the closing position for closing the aperture 26-of the. . -

- cover member 18..



shown in Fig.15, the aperture 20. of the cover nenber 18. i t he
openi ng/ closing plate 58 and the facing surface: of the obj%%g%ggﬁggﬁz 14.
to the. optical disc is thus covered by the opening/closing plate 58.
Therefore, in the optical pickup device 1 in the standby state, attachnent
of dust and particles to the facing surface of the objective lens 14 to
the optical disc is prevented by thegopeni ng/closing plate 58. 1In the.
optical pickup device 1 in this standby state, the 'Meshing state between

t he rack. rd:l : .1 : M4 , 26 1S
cancel ed arrllgl(a tchée@ibéc r?‘f] d%?ﬁ%ﬁ%%@%%2@Iﬁiag]ﬁ%%§ﬁ%fhﬁg)ﬁ ﬁ"git he
openi ng/ cl osj ng ,pl at.e,58 provided.. thereon Js shed with t driving
coar ISt AR shifwRnBls tnoEtiommr SR LR ae e st BRIEES, rare
S4. 23 August 2004 27 Next, in the optical pickup device 1, when

r epr ecdsishpwm uf Fighe. ditei spandldimotars net shawal, istfikedrist the. dmssis Wy erudrson t.he
basis of a driving signal fromthe driving circuit section 73 controlled

by <.t.hGri@r@f&dxﬁfdlRfd.lﬁﬂth@fﬁiﬁiﬂ%cﬁé&ﬂbf’(@viﬁe@bn21@5-hlﬁoﬁe-‘_ﬂéﬂtﬁih%ﬁi:diﬁﬂ,it BSardshown. in ..
Fig.16. The slide nenber 24 having the: rack portion 46 nmeshed with the

dri vi 0 06RLR0-d En I REGlith % AEBEL! QuoRliahina gpaR Y the

driving-gear 2 su € opening osi ng pl 8 is' no

di rection -the arrowa2 to the opening position for _gpening the, aperture
20 of -the d5saPeRBIEO g prtiamst {be 9gentag/ .losmggiétségﬁgcgw%@a@é the -
objective lens 14 to the optical disc. As shown in Fig.16, in the optical
pi ckuphadmpivement cfidhe bptiedlipekupesdation2ll,iin thevpticalpickep dieviset’ ofitlef - the . - -
arrow a2 by the driving gear 26; the regulating pins 50, 50 of the slide
menbedjsedrdfealeviedetistituiad at Bescrited HogageiIERdw ba\desafbad withgeferéfcaor ti on

33 of the supporting base.. -
* o the drawings."
. <. - First, in. the optical pickup device 1 .in the standby state, the optical pickup
*--section 11 is situated on‘the inner circle side of the TOC area of the optical disc.~As ..
shown in Fig.15, the aperture 20 of the cover meﬁber 18 is | closed by the
- :opening/closing plate 58 and the facing surface of the objective lens 14 to the optical . -
- discis thus'covered by the opening/closing plate 58.: Therefore, in-the optical pickup -
" device 1 in the standby state, attachment of dust and particles to the facing surface of - -
the objective lens 14 to the optical disc is prevented -by:fhe-op'ening/clo'-sing'plate'58. s
 In the.optical pickup device 1 in this standby state; the meshing state between the rack . < -
. portion 33-of the supporting base 21 and the driving-gear 26 is cahcé]ed-and thé-.r.ack‘. :
. -.portion: 46 of the slide- member 24 having the opening/closing plate-58 provided. -

~.thereon is meshed with the driving gear 26, as shownin Fig.15. Hereinafter; this state. .-

1s called state S,



21. Hereinafter, this state is called state S3. In the optisggl

device 1, as the regulating pins 50,.50 are abutted againstQ?Aﬁgﬁﬁggggenent
paw 36; the energizing force of the tension coil spring 25 acts on the
supporting base 21 and-the supporting base 21 is noved in the direction of
the arrow a2: Therefore, in the optical pickup device 1, the rack portion
33 of the supporting base 21 is nmeshed with the driving gear 26, and the
cogs of the .rack portion 33 of the supporting base 21, and the cogs of

L1 % NGO %C%E@%"P%%Hf@gr@iﬁhaﬁﬁﬁ St Sf’*“kpb@ﬁ&&lﬁ“ B hi s

case, the support g. 21 i spla t.anced in the

G r e ttabieds HR PRlonss B nsade sb@S@fOftaHg”WEéﬁ ok His 31&&9%%%% 33"
with the driving gear 26.. 23 August 2004 28 Therefore i n the noving
mechas¢atinm 23 cohtrollnddyetireonprmhier 38 dml tho\dsiingaypabd6 is hbusdevendist anced
fromthe regulating pins 50, 50, along with the displacenent of the

SUPPOEkGWE . 196!513 L T‘He Eﬁée nfdhbér 24 ﬁhﬁl@n‘ggﬂe Irclt @rtfﬂinr £6 T Bhed OFith ilge ar row. |
a2, as.shown ©'n Fig In the nmoving chani s since. the regulating

I ns n h ot her,
The eﬁﬁyaf’ég%a‘d%é Eaaox?@?fﬁﬂl ”ﬁr%%ﬁogs“%ﬁ%%oa?fo%v 8?"’6&39%% e BB e
backl ash f g&? portion 33 of t supportin ase 21 and the rack
port i B¢ epﬁen Jesingmlae SBasuneve es éf irecHoppd thejarrprhgl etie 26, as
shown in F|g 17. Hereinafter, this state is called state SZ. In the optical

pi ck.‘uppddng@esﬂjommpen\imgiﬂmEpeﬁtﬂra,ﬂbdfnhecmfmf mamkenbhand fafdxpesing by: the. -

energi zing force of the tension coil spring 25 in the reproducing state in
whi chihet ﬁel@éu&é&e @mls Wb§EEedBns 14 t6 tKeGsticad diel A95R6WRtH Pig f60M t he

recording area of th
the optical pickup dev:ce 1, as the slide member 24 is moved in the direction of the -
. .arcrow a2 by the driving gear 26, the regulating pins 50, 50 of the slide. member 24 are
.abutted againist the engagemerit pawl 36 of the rack portion 33 of the supporting base. -
21. Hereinafter, this state is called state S,.
- In the optical pickup device 1, as the regulating pins 50,:50 are abutted against
- the engagemeﬂt pawl 36; the energizing force of the'ténsion.coil spring 25 acts on the - -
- supporting base 21 and the supporting base 21 is mewg-e_‘d in the direction of the arrow -
:a2:" Therefore, iri the optical pickup device 1, the rack portion 33 of the supporting.
- base 21:is meshed with the driving gear 26, and the cogs of the rack portion 33 of the -
:-suppertingbase.21 and.the-cogs of the rack portion 46 of the slide member. 24 become -
:.-coincident with each other. and meshed with the driving gear.26, as shown in Fig.17.
In this case, the supporting base 21 is displaced by a small distance:d in the direction .. -

of the arrow a2 because of the meshing of the rack portion 33 with the driving gear 26.



optical disc, the nmoving nechanism 12 can precisely nove th%3g9 i abogi ckup
section 11 | in the directions. of the arrows al and a2 and i nformation
recorded an the optical . disc can be satisfactorily read out by the

. optical pickup section 11. Hereinafter, this: state is called state Sl.
When the. stop. of reproduction of the optical disc is set by operating a
stop button, not shown; of the dri 8 device, the optical pickup: section

41 of the optical ;pickup device 1 is noved in the direction of the arrow
al tOméfiefbi-b?-inItm@ﬁ{oﬁﬁ%ﬁi&ham@ﬁr_ 13fthé @ﬁg@%&h@lﬁ?a@ﬁ% anesved Beagasyt rol of
the controller 71, as shown in Fig.17: | he ptical . pickup seCti'on. 11

IS noyued. | .the: T ea of,. the opthcah ... di sc..or .. position t he

| e 10 aft fistoit o o taf Bt B @R DT R w1 S8R BispPREMAMEBERR g 2s -
August 2004 29 base 21 is abutted agai nst the detection switch 62, thus
oper aSURRPILnG base edthyothesmalb distagize dnpdhe ditestionat tht tuawei;ias shewm i n- t he
ON-state and it. is detected that the. optical pickup section 1.1 is noved
i nt o .{rh#ig Q7. alretheomdving npsehiahisan 18N sinte thamegulatidg gings0, ChearidXhar ea. . -
When :the: detection switch 62 is set in the ONstate as shown ..in

P9 UnghoriSHSRAN, B0t ST IR ASKER IR, o LetsDanktungl et o
001" B0aEhA S0 g 5 1 "5 MR So B 0, 10
period tined by the tiner circuit 72: That .is, the novin mechani sm 12
novessupportpgibese 2haod tke sskipastion 46i0f theelideymeather '&4:%3 respechic e al--by;
using the driving notor 28, by a tinme period preset by the tinier circuit
72, adrishgear 26, as shown in Fig.17. Hereinafter, this state is called state S,.
In the optical pickup device 1, as shown in Fig.18, since the backlash is offset
- by.the energizing force of the tension coil spring 25 in the reproducing state in'which :
.the optical pickupsection 11 is reading out information from the recording area of the -
optical disc, the moving mechanism 12 can precisely move the optical pickup section .
+ 11:in-the directions of the arrows al and a2 and information recorded. on the optical- . .
. “disc.can be satisfactorily read out by the opfical pickup:section 11. ‘Hereinafter, this. -
state is called stateS,.
. When the stop. of reproduction of the optical disc is set by operating a stop - -
- button, not shown, of the drive device, the optical pickup:section-11 of the optical -
~pickup device 1 is moved in the direction of the arrow al-toward the.inner. circle side-- -
of the optical disc under the control of the controller-71, as shown in.Fig.17. Ifthe . . - -

.. ~optical-pickup- section 11 is moved into- the TOC area of. the optical -disc or to a

position on the inner side than the TOC area, the detection piece 61 of the supporting



in Fig.21. ' The detection switch 62 is operated and set ind hg(Mb>h4ate by
the detection . piece 61 of the supporting base 21 when the op |caI pi ckup
section -1l is. situated substantially at the center of the TOC area of
the optical disc,- as shown in Figs.20 and 21. As:.shown. in Figs.16 and
21, when the optical pickup section Il is noved further in the direction
of the~arrow al and the optical pick8p device | is in the state: S3 shown
in Fig.16, the inner=side stopper piece 41 of the supporting base 21 is

abut t bdse 20 alnittedpainst the détedigon S@ash 6R0Mus @pefedimthetdetedrivtesveiteh of t he
supporting base 21 1s regulated, thus stopping the novenent of the optical

PI ckuB2Serld Bltedtion S5, itAN sttt t AIPONGe dn'led%& Odied tnAMe bhtich 1Ne
2, bEal s

novi ng ani sm IMce Fhe  ovens |ng base

regul at 38 he rac rtion 33 of .the supporting base 21 |s
det acHé‘g(“Prsc‘?t‘FﬁP %d'ﬁn{)? g the ﬁe%ﬁa@atq{é%mmanw 1gpex FHde

portion 33 with the driving gear 26 is canceled. In the optical pickup
devi cthelTOLSastaown. i n- Fi gs. 15 and: 21, the driving notor 28 is. driven .by
a predeternmined tinme period preset by the timer circuit 72 .after the

. ovenent . §7héNehe WRRU NGV IS 6225 Jeb if TBY G adate ﬁsﬁ’owﬁeiﬁqlbl 1Py the
sI ide member 24 is noved in the direction of the arrow al e ’drivi ng

by
gear. ABeRAh MRl ASgE Rt Eerid oot Kb ARG heSBrbeclRE % hown e

Therefore N
The: SUBTbrE ThA %?d/a' ontls surving Sitsult ewaé{aSW SR Gesiion’ (he.
73 outputs a driving signal for rotationally driving the driving motor 28, by a
- predetermined - time-period timed by the timer circu_it 72. - That is, the moving -
+ mechanisin.12 moves the optical pickup section 11 in the-direction: of the arrow al by~
- using the driving_-l_:not'or 28, by a time -period preset by the timer circuit 72, as shown ... -
in Fig.21. |
- The -detection switch 62 is operated and set in the ON-state by the detection .
piece 61 of the supporting base 21 when the optical pickup section-11-is. situated = -
substantially at the center of the TOC area of the optical disc, as shown in Figs.ZC and
C 21
»As:shown.in Figs.16 and 21, when the optical pickup section 11 is moved °
- further in the direction.of the.arrow al and the optical pickup device 1 is in the.state. .

.- Sy shown in Fig. 16, the inner-side stopper piece 41 of the supporting base 21 is abutted -

v against-the;.regulating.recess portion 42 and the movement of the supporting base 21-: : = . -~

is regulated, thus stopping the movement of the optical pickup section 11. As shown



slide nenber 24 is noved in the direction of the arrow al t i ng
position for closing the aperture 20 of the cover menber r§y§E§m§béﬁﬁ
covering the. facing surface of the:objective dens: 14 of the optical

pi ckup section 11 to the optical disc. As is described above, in the
optical pickup device 1 according to the present invention, since the
openi ng/ closing plate 58 Js securel ygsituated at the opening position for
opening the aperture 20 when the objective lens 14 of the optical pickup

secti A d]és %n@l?_, ttﬁglﬂd%u?é‘ﬁlh%rﬁgﬁai dfcla‘?h@ﬂlto'v% lenfbf esu;[) rtifi@t a

recor area e o0 tIC SC- can e rea

satls a desc b above, I cal |cku

ot ovRsea s Yigulafed, T Fog s Oggl}?d%d‘ porfieh e be RgPEitE Bage £5e5 at i on
of t he openlng/cI03|ng plate 58 is not 23 August 2004 31 affected by the
| ever detached £gomrthe keivingygean 20oand thepmeshiggasiatsiofghesacianpginn B3 with
possible to precisely control the operation for openlng/cI05|ng t he

apert ltllli@dﬁ(h edr'B% isadfoeled/ cl osi ng plate. 58.. Thus, i.s possible to
i nprove the re% ability of the opening/closi ng oper at | on and to precisely

cont rol__{ ey ARELALA R m@h%wée% G b 1 S8 1ph BhE'R el e A accor d

I ng. t 0% he pres gince, ure coveér nenber
18 can e se reI cl ose the. openin /cI osj.ng pl.ate;:58, attachrrent
of bt dBkan i a1 BiedetcpBimatet j BeHo Breastdry wie Cigenib T aeee

sati-sfactorily. In the optlcal plckup device 1 provided in the disc drive
devi-c&ovesnentoiithe suppentiggdiang 21 ds vegudatedhels aresulinoohy thessbidenge@ber s used -
for offsetting the backlash and for energizing the opening/closing plate
58 i n2#He nepesd indhe direeGbh 0 the dreowailaby tih@fiving gear 26 against the elastic
-force of the tension coil spring 25. Therefore, in the moving mechanism 12, as'shown
--in-Figs.15 and 21, the slide member 24 is moved in the direction of the arrow.al
.+ relatively to the:supporting base 21, and the opening/closing plate 58 provided on the.
slide member 24 is moved in the direction of the arrow al to the closing position for
closing the aperture 20 of the cover member 18 and for covering the facing surface of - .
.~ the-objective lens: 14 of the optical pickup section 11 to‘the optical disc. °
-As 1s described above, in the optical pickup device 1 according to the present
invention, since the opening/closing plate 58 is securely situated at the ep.ening S
-+ position for opening the aperture 20 when the objective lens:14 of the optical pickup
;. .section 11.is. situated.in the. TOC area of the optical-disc, TOC. data recorded inthe.-:- .. -
- TOC:area of the optical disc can be reed out satisfactorily. .

- As is:described:above, in the optical pickup device 1-provided:in the:disc drive:

device, since the opening/closing operation of the opening/closing plate 58 is not



147 and the tension coil spring 148 of the above-descri bed E?ﬁ“ ng@gl
openi ng/ cl osi ng mechani sm 145 are not necessary. Therefore, e-nunber of
:conmponents is reduced and the structure is sinplified, thus. enabling
reduction in manufacturing cost: -As thd.structure is sinplified, the
assenbly work for the disc drive device: and the.optical pickup device can
be simplified. Therefore, inprovenmedt in workability, - reduction:in
assenbly-failure and i nprovenent. in yield can be realized.. Al though the

aboveaffgsed Wﬂh@lllé@erqram»s%s%%e%omenﬁ&mt Aj’eﬂﬁr@ctd%mg ﬁ%&ﬂﬁﬁ% it 1s
i nformation from an.optical disc, the disc.drive device may al so:

cnal BOSSiEfEforshSF yCéjqnliﬁ”E3‘1%@9%&8882?@%%@@6@%13%W@fﬁﬂ?ﬁf@o‘?y !FC 2‘"' o

rewitable optical disc to which information can be rewitten
matt eppeingilpsiag. plate 58 sdbys; leisdpossdblentyy: HéilPE@V%éh%dﬁBﬂbﬂliYe‘éf the
to.record/reproduce -information to/fromother optical discs such as a

nagnebpemmgrcﬂaismgquemloﬁdnﬁd to peecisely contpslahe dpogtiomagnet i ¢ -head. mechani sm -
for record| ng information at a position facing . the opti cal . pi ckup

devi ce. .. ... ThRAUBL, Iviith AfRIPt pbickﬁ deVided ALBFdiHBH (ROPYRentinvRntibR, OPLi-cal,
L RptRLPICk e &0 QIR

plckup deV|ce accordi ent llnventlo e recor |ng and/ or
o WS 0 W L R Sl RPN O
openi ng/ cI osi_.ng nmenberand to securely prevent attachnent. of dust
and- papeniagidosiag plates s aftachenant of dust a5rd patickssjte $he objective lensdeedver | wi th -
t he optical pickup device and
be prevented satisfactorily.
- In the optical pickup device 1 provided in the disc drivedevice; since the
energizing.force of the tension coil spring 25 is used.for offsetting the backlash and
- for enexrgizing the opening/closing plate 58 in the opening direction, the rotary shaft
147 and the tension coil spring 148 of the above-described conventional
- “opening/closing ‘mechanism 145 are not ncccss'ary.‘ -~Therefore, ‘the number of -
. .components is reduéed and the structure is simplified, thus.enabling reduction in: .
- manufacturing cost: -
- As the structure is simplified, the assembly work for the disc drive device.and
«-the optical pickupl device can be simplified. Therefore, improvement in workability,- -
-+ reduction in asseimbly-failure and improvement.in yield can be realized.. * - .
Although the above-described disc.drive device is. constituted to reproduce. -

:information -from an optical disc, the disc drive device may also:be-constituted to

record information to a write-once type optical disc which enables additional writing



t he recordi ng and/ or reproducing device, sinplification oftﬂ;gﬁgggb 04
structure and reduction in manufacturing cost can be realized. ugust
2004 33 CLAIM5S 1... . A recording and/or reproduci ng device conprising: :an
optical pickup having an objective lens and provided to :be novable in the
radial direction of an optical disc; a first rack portion provided on the
optical pickup; a slide nenber havi®g an openi ng/cl osi ngportion for

openi ng/closing a facing. surface of the objective lens to the optical

di sc, ofififformationrtt 4 @WritRBleldptitaPaR¥ k6l it Rinfbnalioslalh 8ceBwiitRnl IASt -rack

porti on; .7 .. .... adriving.nmechanisin having a driving gear

and

whi ch ] ir r t 0 k. portion;

wner eRrtgerot st B disc e dicr BR 48T b Sins eGP R0ER B RBGR Vi ng
gear .and the. optical_ pickup is thus noved to a predeterm ned position,

t he- mifigrmgtigndedrgn othereoptical fiseasucipay # mpgnite-eptisal dise or hae Q—garby s -
cancel ed and the: second rack portion is driven by the driving gear to
nov e --phevidirigie mapmetc head erechynisny forgetbrling pfoimation as b positior facing rom a
position for opening the. facing: surface side.of the objective lens-to a

POSI.t kipNohPka) i@@dé;ﬁ‘ﬂeﬁ@@.-;f acing surface side......2. The recording and/or
reproducing device as clainmed in claiml1,-wherein when.. the optical
pi ckup has reached a predeterm ned position on the. inner, ccircle side of
the ‘optical, disc, the meshing state of the driving gear. with. the first
rack-portiqn is: . -

- Industrial Applicability ... ...

As is described above, with the optical pickup device according to the present
- inventionrand the recording and/or reproducing device using this optical pickup device, = -
.. it is-possible to impréve -the 'reliability of the opening/closing operation-of the .
;. ‘opening/closing member and to securely prevent attachment of dust-and particles to.
the facing surface of the objective lens. Moreover, with the optical pickup device and
.+ the recording and/or reptoducing device, simplification of the overall structure and

- rreduction-in-manufacturing cost can be realized. " : -



- cancel ed. 23 August 2004 34 3. The recording and/or reprgggggﬁgzggyice
as clainmed in claim2, further conprising a detecting section for
detecting that the optical, pickup has reached a. predeterm ned position
on the inner circle side of the.optical disc.. .... . .. 4.; The recording
and/ or reproducing device as clainmed in claim3, wherein the detecting
section is operated by the optical pixkup when the optical.pickup has
reached at least a position in a table-of-contents area of the opti cal
disc... 5. The recording and/ or r€rNINBI ng device as clained : in. claim
3,:; further conprising a control section for driving a driving notor for
a predetermned tine period on the basis of a detection output fromthe
det ecting section. 6:: . The recording and/or reéproducing device as clained
inclaimb5, whergin as t he .drivin% mptor is.driven for a predetern ned

ti e ger i'ods TEFREAHIE NPT FPIRINCING dsBIRELORRKIIAGT toward the inner circle - -
side of the optical disc. 7:: The ;recording and/or reproduci ng device 'as.
cl ai- med-in:agl gptinab pidkmpt iening snwpjictivedens and gudeided go permovablednwhech t he-
optical pickup is abutted and which is adapted for regul ating the novenent

of thea®il Hﬁ@bti@ﬁ%ﬁan‘@%'t@i fisgs the optical. pickup. i:ss abutted against. the
regul ating portion and has its novenent. regulated by the regulating

portion, tféiiﬁ?@]%&ﬁ%ﬁtﬁo de’iiib% Mewigaﬁﬁm?)rtion with the driving gear.

is canceled: .. 78 ..., . € recordi*fng-a *reproduci'ng devi ce as
claimed in claiml, wherein at | east = one prqtrysion is oyi ded qn the
C1 o menba S| BN GHDSHHAIBAEN PBFEMECIPOPEROr B Cpening IO ing & facing. -

surface of the objective lens to the optical disc, and a second rack portion provided to
‘be slidable on the first rack portion; and
- . ‘a-driving mechanism having a driving gear which meshes with the first rack - -
. portion and the second rack portiqn;-
wherein when the first and second rack portions are driven by the driving gear
--:and the-optical pickup is thus moved to a predetermined position, the mesliing state of- -
“the first rack portion with the driving gear is canceled and the second rack portion is .- -
driven by the driving gear fo move the slide: member, thereby moving -the
opening/closing portion from a position for opening thé; facing-surface side.of the
objective lensto a position for closing the facing surface side. - -.. . .= .~
2. The recording and/or reproducing device as claimed-in claim 1, wherein when...- - ;-

the optical pickup has reached a predetermined position on the.inner circle side-ofthe- .. - - .-

optical disc, the meshing state of the driving gear. with-the first-rack..portion-is: ..x . ... ..

. canceled.



against the protrusion is provided on the optical pickup, agf\hgsepssas
the second 23 August 2004 35 rack portion is noved by the dr|v ng notor in
a direction such that the opening/closing portion opens the facing surface
side, thus abutting the protrusion against the abutnment. portion, the
first rack portion is nmeshed with the driving gear. 9. The recordi ng and/ or
reproduci ng device :as clained in cladm8, further conprising an elastic
menber tensioned between the first-rack portion and the second. rack

porti @. . .The ¥oeorlinfs R rdkéiﬂoéﬁ%gr déﬁ@é%u%la’iﬂeggl\hl %th r%(éslﬁjrl R n

cl ai nB; mhereln as.the:- first rack portion Is neshe

e moRtpduihg % PEiReThe irbola Yo §itebhfic RyClis Gi Fitke Sﬁ‘ﬁ%ﬁﬁf&f portion,

device as clained in claiml1, wherein the optical pickup further has a
cover RIRd@RIRINedposifien oarthe inngreiiele pideciftheopticalodise.i on- .faci ng the - -
obj ective lens and which is adapted for at |east.covering the objective

| ens, .4, and-Pifeereziondingeamdioni¢rgodhoiag g viles hs ohimodds oluini Bewdeyem fhet ween,
the position for opening the. facing surface and the p03|t|on for closi ng

El'ﬂg ‘; g%'t&gm#%% Eﬂ/ Jﬁéi‘?t{gg% J]l}g?ﬁﬁ‘bigg:(]/ HQn fhté g@ﬁfﬁlﬁf(ﬁgpas 1“(3301116&2
L ower LIS RTRALION th § AHEC e pRbh Bt awe\“"r‘:gf fisbrted and whl ch | &
adapted for_regul ating the novenent, of -the optical pickup,wherein as t he
opt i cal - pi-diligpTecording wad/cragepraducingedeyieguasaklaiged inp shaino g nfirthes :
its. movement regul ated by the regulating portion, the;neshing state.
comprising a control section for driving a driving motor for a predetermined time
- period on the basis of a detection output from the detecting section.
. 6.+ - The re¢ording and/or reproducing device as claimed in claim 5, wherein as the -
driving motor is driven for a predetermined time period; the.optical.-pickup is moved
further toward the inner circle side of the optical disc.
<7+ The.recording and/or reproducing device ‘as claimed in claim- 5, further -
- comprising-a.regulating portion to which the optical pickup-is-abutted and ‘which is
- adapted for regulating the movement of the optical disc, wherein as the optical pickup
is. abutted againISt. the regulating portion and has its movement regulated by: the
. regulating portion, the meshing state of the first rack phrtion with the driving gearis .. = . :
~‘canceled.
-..8:. = The recording.and/or reproducing device as claimed in claim 1, wherein at least ...

. one protrusion is provided on the slide member and an abutment portion to be abutted. - -

against the protrusion is provided on the optical pickup, and wherein as the second

the optical pickup aned .



of the first rack portion with the driving gear is cancel ed,,, st
2004 36 13. The recording and/ or reproduci ng device as C|a%%é8§§%égﬁginl
12, wherein the driving notor is driven in a. direction for noving the
optical pickup further toward the inner. circle, the second. rack portion
Is driven and the slide nmenber is noved, thus noving the opening/closing
portion fromthe position for:openi s the facing surface side, of the
objective lens to the position for closing the facing surface side. 14.

The r%t@% bR IPRINSTed IHPHRUSE n@?d&iiﬁ%éﬁﬁecﬁbﬁispggtﬂa@tﬁ&%@ﬁ;rﬁéﬁ{l?%mgrei n

when. optical picKkup has en noved to at st ap

t abl e- of . .area. of . the.optical .dis the drivin tor, i s driven
for a KGR ORER hedoCMasumard Ga6 this Hunthiyd PiaroGuSionachduataes Apmsisph i car-
pi ckup further towardthe inner circle: 15. : The. recording and/ or

r epr odE1IAB, deitsbrack partipmisimeshed wathnthe4iriving geer. conpri sing-a detecting: .
section for. detecting that the optical pickup has been noved to at |east

a posid.i-an The tréeordily andforcepiedicngr &svied .dshelafied Gal cHiigC 8; agthdr contr ol .
section:for driving the drivingnotor for a predeterm ned. tinme period:inthe

di r ectdoihridiRE affRMsHE nhd} | L& ihe tag,' Langr gircle,
R ) L B T e S A G R R
The __r_ecglédi r}%ﬁnd/orreproduci ng device as clainmed in:claim15, wherein the
cornit r SFCSBRITYh has:a.timer circuit for timing the predeternined tine
period: 17:. ::The recording and/or reproducing device as.clained.in:claim
12;-whdlein The repeuting and/jor sepraducingidevicensi daithashintdiaing i wéersntas thand. an:
abutment portion to be abutted against: the protrusion. is provided on
t he offitrsteduhki phation: is. meshedheitRithe daividgd gear, the slide member is slid and the
*“protiusion-and the abutment portion are moved away from-each other. -
--.11.-..- The recording ‘and/or ;eproducing device as claiméd in claim 1, wherein the . -
- optical pickup further has a cover which has an aperture.formed therein at a position - -
facing the objective lens and which is adapted for at least.covering the objective lens,
- .. and'wherein the opening/closing portion moves on the'cover between the position for .~ -
. -opening the.facing surface and the position for closing the facing surface, thereby -
-~ opening/closing the aperture.
~~12. .. The recording. and/or reproducing. device as claimed .in- claim .1, further
-+ comiprising a regulating portion to which the optical pickup moved toward the-inner . -
'r circle of the optical disc is abutted and which is adapted for regulating the movement - -
i of the optical pickup, wherein as-the optical pickup is abutied-against the-regulating .. - .

~- portion.and has its.movement regulated by the regulating portion, the meshing state. . -

of the first rack portion with the driving gear is canceled.



second rack portion is noved by the driving notor in a diregfi t hat
the 23 August 2004 37 opening/closing portion opens the fa%% ﬁggg%'réﬁb;%e
side, thus abutting the protrusion against the abutnment portion; the first
rack portion is neshed with the driving gear. 18. . The. recording. and/or
reproduci ng device as clainmed in claim217, further conprising an elastic
menber tensioned between the.first.r¥ck portion and the second rack.
.portion. .. 14:. The recordi ng and/ or-reproduci ng device as clainmed in

cl ai miB8, ViHerrecordingtnd/orfrepsiducigkdevios bé olaimed eales 12, twhékeen thid vi ng
gear, the slide nenber is slid and the protrusion and the abutnent portion
are. -her: devi i sing:
i opry oS! KRG adhiaClion for oy il (R WbAPal ReE R RE R IR
novabl.e al.o gui de ,portion, a first ra paoriion. provided on the

opt i c 1Y %‘Eﬁgg* @E&gﬁ‘c&ﬂ?- r3ck Ppg%’rsrfiiéYelh%Wf ﬁ!‘} g‘rﬁltedﬂémbﬁﬁﬁ% mvashy thest i on-
for opening/closing a facing surface of the objective lens to an optical

di sc; mewing the opeuingsdrsipgrmpoirden firomy kitteposition firg aplenitghihe facingwurfacest rack’
portion; and a driving nechanism having a driving gear. which neshes. with

the. f kidetofftaelobjectP@ Teh® o BROpdsitgors Esil8sing the PRI Qirfadhgigl nwhen. t hef i r st
and second rack portions are.” driven .bytheé driving gear and:the optical

Gt on45r - LRGPP SndfBY fibed SuchnP LRVERE RGBTl TP oo bbRERARER s c e

second. rack. . : T
= ﬂ'l‘e. ogtlcai- pickup has been moved to at least a positionin a table-of-contents .area.of -

the optical disc, the driving motor.is driven for a predetermined time period in the
* direction for moving the optical pickup further toward the inner-circle:
15: ... The. recording: and/or reproducing device as-claimied in claim 14, further -
.comprising a detecting section for.detecting that the opti'calr-pieku-p- has been moved
to at least a position in the table-of-contents area of the optical disc, and a control
- section for driving the driving motor for a predetermined time period-in-the direction. . -
- for ‘moving the optical pickup’ further toward the: inner circle, on- the basis of the :.- -
‘detection result from the detecting section.
:16.- - The recording and/or reproducing device as claimed in:claim 15, wherein the - © -
+»control section has atimer circuit for timiﬁg the predetermined time period.. .- =
= 17:. . .The recording and/or reproducing device as.claimed.in .claim 12,-wherein at . .- =
+ least.one-protrusion is provided on the slide member and.an abutment portion to be - .-
.~ abutted against-the protrusion is provided on the optical:pickup;-and wherein.as the ' -

second rack portion is moved by the driving motor in a direction such that the



portion is driven by the driving gear to nove the slide-nmenmpep,, %ﬁﬁ 8hEPY
noving the 23 August 2004 38 opening/closing portion froma position for
opening the facing surface side of the objective lens to a.position for
closing the facing surface side. . 21.. . The-optical pickup device as
clainmed in claim?20, whereinat |east. one protrusion.is.provided on the
slide nmenber and an. abutnent portiod7to be abutted against the protrusion
is provided on the optical pickup section, and wherein .as the second rack

porti Bg? g?@ﬁ@ﬂggt%tlhhﬁ eh¥ i{RQ fﬁ@hgrsuffﬁc@mded'ﬂ'il%h]blﬁ'i‘m@-‘l%@ h%l%tusw]‘?

openi n ng ion Opens the facing surface sid

: abut e.protr al.nst._the butme rti t.he.first rack
oor t1 6st faCHBEREY Rofha. BRDIR b REp RIS BRI Boe B 196 B8%ev co as
claimed in _claim2l, further conprising. an elastic _ -nenber:.tensioned

bet wedf. t hdhei renordigkand/pr .r@moaﬁelngqéegré@oaﬁdc}aam@dpmr glaam 17, darthehe
optical pickup device as clained in claim22; wherein.as the first rack
por t.i oomipsisirgsireel awti¢ meiniteer derisiomegl tggaeen tHeefisst itk portibgrandshe kecbgnd t he -
protrusion and the abutnment portion are noved away from each other. . 24,
The’ op‘;d@rtw hckup .device as clained in.claim 20, wherein the. optical

pi ckup ction further has a cover Wwhi ch has an aperture formed therein at .

h I d d d,f I
cover tRbend B S ARt inEBRaPRSs MRSt LA BER bRy S b

noves on the cover between the, position. for o enr the.. facing surface
and. t fisstgaskinestion ds masbed vgth thr:edlﬂamrgr@earsmera risstidand the -~ .
openi ng/ cl osi ng.the aperture. 25: . The optical. plckup. device as clai ned-

i n cl protmiion bud the rbutnees postiowy afe Moivda away from each other.
~20.-  An optical pickup device comprising:
.+t an optical pickup section having an objective lens and provided to-be movable -
ajong a guide portion; -
a first rack portion provided on the optical pickup section;
~ - a slide:member having an opening/closing portion for opening/closing a facing -
-« surface of the objective lens to an optical disc, and a-second rack portion previdedto & - .
be stidable on the first rack portion; and
a driving mechanism having a driving gear which-meshes: with-the first rack . -
. portion and the-second rack portion;
SY RN -Wherein:when.-the- first and second rack portions are.driven.by the driving gear-
~ -and:the optical pickup section is thus moved to a predetermined position, the meshing:
.1 :state. of the first rack portion with the driving gear is canceled:and the second rack - -

portion is driven by the driving gear to move the slide-member, thereby moving the -



portion for guiding the novement of the optical pickup sect'ggm?&ﬂbbg4
radi al direction 23 August 2004 39 of the optical. disc, erefFn the gu
portion has a supporting shaft for guiding the optical pickup section,
reference portion abutted at. |least at two positions of an outer.
..circunferential portion of the supporting shaft for positioning the.
supporting shaft, an engagenent. pd@s8tion engaged with the outer
circunferential portion. of the supporting shaft, :andan:

el ast bpeslingpdiasiapaiirtipafromna fposiesh fait §mhg Yhe atify sutfacendagorang -
portion for energizing the engagenent portion in the radial. direction of
the s 41 haf t Py ' ' device as clainmed in

cl ai mgg-%f&h\t‘/{/hg%]esl o %'Rgggﬁl%’ésﬁolr (%:Pcsg@%egf@tgln UIFE;E{OC(r\e't%l1 @eﬁ. i s~ bent froma

di rection bstanti.al |y parallel - foqthe axial, i rection. of the

SUppo ili-ngsf;faﬁawt% BIcPPodtViR auslme i-m-d}.mbg@hdﬁ Frgin 1ol kegel amgal
direction of the supporting shaft, thereby energi zing the engagenent.

port i.protimsibhes pradided ati tlecslidenmeaiberrmdsarppbutmeng [siréibn. to2ve abuitedor.di ng.
and/ or reproduci ng device conprising: -an optical:pickup having an

obj echg st RSprRMGSRIPK siedided orbﬁa@@%ﬁédl ibI&JrP Sectiddnd! wHbfedf s he OF an . ..

optical disc; 'a first rack portion provided on the optical pickup;. a sl'ide

. .. : e nal Gl osi _ :
cur e g PRIEBoBRALHT Fodt L b8 g Bor R Be I SER AG e
portion proyided to... be slidahle on the first rack Pp(tion; and  a. _ .
dri vi ﬁa?mﬁg@ﬂﬁlg&mv%@p&na the faing surfagmisids, thuhabuiting the pradrusiont rack:

i de
a

against the abutment portion, the first rack portion is meshed with the driving gear.
22:  The optical pickup device as claimed in claim 21, further comprising an elastic -~ ~ -~
- smember.tensioned between the first rack portion and the second-rack portion. - . -
23.  The optical pickup device as claimed in claim 22, wherein as the first rack .-
portion is meshed with the driving gear, the_éh'de member is slid and the protrusion and
* the abutment portion are moved away from each other. .- - : - .
- 2400 ,Thei..-optical pickup device as claimed in claim 20, wherein the optical pickup
“section further has a cover which has an aperture formed therein at a position facing
. the objective lens and. which is adapted for at least covering the objective lens, and . = .-
- wherein. the..opening/closing portion moves on the cover between the position ,-for
. opening the. facing. surface and the position for closing the facing surface, thus-

-:-opening/closing.the aperture.

251, The optical pickup device as claimed in claim 20, further comprising a guide. - .. +-.: -+

portion for guiding the movement of the optical pickup section in the radial direction



portion and the second rack portion; 23 August 2004 40 “heﬁfhﬂﬁ§99204he
first and second rack portions are driven by the driving gear a the
optical pickup is thus.noved to a predeterm ned position, .the nmeshing
state of the.first rack portion. with. the driving gear is canceled and
t he second rack portion is driven by the. driving :gear.. to nove the
slide nmenber, thereby noving the op#nhing/closing portion-froma position
for opening the facing surface side of the objective ..lens. to a

posi t igfrthk aptfdad digeg wiligeinaihic 'g%i&@?éﬁﬁﬁi sy tign %@aﬂgfotri'g‘g‘ai%ingtthc

openi ng/ cl osing portion to. close the facing rface side . andby

state. sz . r.di d/or. r ' evice as..claiped ip claim
2 1 oPtisarPiekdRSetEha PRt hetiich BB RE L s St S Bap v frcicap -
nmoved tpwarfd the inner circle.of the optical.discis abutted and which is
adapt i cgHerayial Rerien eHbe supporting shaft fppposiHoning thesurpitingshaél, anas t he.
optical pickup is abutted.against .the regulating portion and has its

nov errengageyehipationyenphged egth tht ionterpdrauineiererithd pretidn 0@ tisd aigporihgt he .
first rack portion with the driving gear is canceled.: 29.-1 The recording.

and/ okhaRPHAE Y Eﬁsﬂé‘ﬂi%a@eﬁnﬁﬁ@%ﬂ?ﬁ%ﬂ fbrﬁie%ihiéﬁté tallly;‘ﬁﬁtgl:ggh %ﬁ‘gaggﬁéﬂtng

notor is driven in a direction f novi ng t 0 er toward
A R A TR T ar R
openi n he facing surface side of the objective lens to the position for
cl osi Adte f aci ng ‘surf.ace side. .. :30. ThHe recordi-ng and/or reproduci ng
device as clained in.claim?29,.wherein when...
26. The optical pickup device as claimed in claim 25, wherein the elastic
- displacement. portion ‘is* bent from a direction substantiallyparallel-to- the axial
» direction. of the supporting shaft to a direction substantially orthogonal to the.axial
- : direction of the supporting-shaft, thereby energizing the-engagement.portion-in the ..~ -.--
radial direction of the supporting shaft.
=27 - Acrecording and/or repr'oducing device comprising: -
. an optical:pickup having an objective lens and provided to be movable in the -
- radial direction of an optical disc;
-~ -+ a first rack pottion provided on the optical pickup;..~ - - -+
- =aslide member having an opening/closing portion for-opening/closing a facing - -
.. 'surface:of the objective lensto the optical disc, and a-second rack portion providedto. .
be slidable on the first rack portion; and

oo @ driving.mechanism having a driving gear which meshes. with the first rack:::

portion and the second rack portion;



the optical pickup has been noved to at |east a position iny3 ayuoust 2004
a.tabl e=of =contents area of the optical disc, the driving not Ogul S driven
for a predetermned tinme period in the 23 August 2004 41 direction for
novi ng the optical pickup further toward the inner circle. 31. The
,recording and/ or reproduci ng device as clained. in claim30, further
conprising a detecting section for dgtecting that the .optical pickup has
been noved to at least.a position in.the table-of-contents area of the

optical di Ol | | V] : L Vil g or a
pr edet er m ﬁg]aeltﬁpﬁgﬁ gg??%g&ft rz]m%iﬁg&; |c$%gg(%oﬁ&6ﬁ%/%ﬂ%gdn%€$ﬂﬁgy ﬁegg%%?ggeﬁ; pi ckup
further .toward the inner,circle,: on the. hasis of,th detection result

t om and BE BRHCHTT kUL BIbfs M3y e in R PredefiraRgy Besition MesmeshioEagleiet: e as
claimed in claim31, wherein the control section has a timer circuit for

ti m nghe fisstpackiposiion nith therdriving goal is3anceled hadrtbe sechmbraskgiastionis - . -
reproduci ng device as clainmed in claim?28). wherein at |east. one

prot.rdsiven by ﬂi&-}/drﬁkﬁﬂ%(?geérh@o smbde. enbRie amEmtRR, -thBHUEhoPRIgt ROt O
be.. abutted against The.protrus.ion is provided on the optical” pickup,

i cot P ERsIE porf B AT RAL O Spisind S ot e R R et *
TR e RN e A W
and/ or reproducing device as clained in claim33, further conprising an
el ast opemmghdosingmirtinn do lokyssdbe fading surface sideknpostandby statk.t he .second ;-
:.:rack portion. 35:. The recording and/or reproducing device as clainmed in
cl ai m284, Wiceidtoadingt f®l/or reproducing device as claimed in claim 27, further
- - comprising a regulating portion to which the optical pickup mo*;fed toward the inner - = - -
- circle of the optical:discis abutted and which is adapted for regulating the movement
- of the optical-pickup, wherein as the optical pickup is-abutted against.the regulating -
portion and has its movement regulated by the regulating portion, the meshing state
. of the first rack portion with the driving gear is canceled.:
.29, 1 The .reéorlding_‘ahd/or reproducing device as claimed in €laim 28, wherein tﬁe- i
driving motor is driven in a direction for moving the optical pickup further toward the
“inner circle, the second rack portion is driven and the slide member is moved, thus- ..~
. moving the epening/closing portion from the position for opening the facing suiface = =+ =
- .. side-of the :objective lens to the position for closing the facing surfaee side. - . -
:30.-  The recording and/or reproducing device as claimed in.claim 29, whetein when .-

- the optical-pickup hias been moved to at Ieast a position in a table-of-contents area of - .-

the optical disc, the driving motor is driven for a predetermined time period in the



firstrack portion is neshed with the driving gear, the slide; Ry
Is:slid. and the..: : protrusion and the abutnment portion are

from each ot her.

41

direction for moving the optical pickup further toward the inner circle. -

31. . The recording and/or reproducing device as claimed. in claim 30, further -

. comprising a detecting section for detecting that. the-optical pickup has been moved

iy

h0o4

e

away

-..¢-to -at-least-a position in the table-of-contents area of the optical-dise, and -a control--- .- -

- section for driving the driving motor for a predetermined time period in the direction.

- for moving the optical -pickup further toward the -inner. circle,  on the basis -of the -

- .detection result from the detecting section.

32.  'The recording and/or reproducing device as claimed in claim 31, wherein the

control section has a timer circuit for timing the predetermined time period. - -

-33... “The recording and/or reproducing device as claimed in claim 28; wherein at ! -. . .

least one protrusion is pravided on the slide member and: an-abutment portion to be . .

abutted against the protrusion is provided on the optical pickup, and wherein as the

second rack portion is moved by the driving motor in a’ direction such-that the

-, -opening/closing portion opens the facing surface side, thus .abutting. the protrusion
- -against the abutment portion, the first rack portion is meshed with the driving gear.

.34, - -The recording and/or reproducing device as claimed in claim 33, further

- .. 1ack portion.- -

~+ comprising an-elastic member tensioned between the first rack portion'and.the second -

+.35. . - ‘The recording and/er reproducing device as claimed in claim 34, whereinas the.... . -

.- first-rack-portion is meshed with the driving gear, the slide member is:slid-and the... .- -. .« -

protrusion and the abutment portion are moved away from each other.





