Title: OPTICAL Pl CKUP DEVI CE AND RECORDI NG AND/ OR REPRODUCI NG DEVI§E
Abstract: An optical pickup device, conprising an optical p'%@ﬁﬁuﬁ P? a
first rack part provided on the optical pickup part, a slide nmenber having
an opening and closing part for opening and closing the opposed surface of
an objective lens to an opuréatidgsi-zancdcapprectBmgCck part provided
slidably on the first rack part, and a drive nmechani sm having drive gears
each nmeshed with the first -
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(54) Title: OPTICAL PICKUP DEVICE AND RECORDING AND/OR REPRODUCING DEVICE
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(57) Abstract: An optical pickup device, comprising an optical pickup part, a first rack part provided on the optical pickup part, a
v= slide member having an opening and closing part for opening and closing the opposed surface of an objective lens to an optical disk
= and a second rack part provided slidably on the first rack part, and a drive mechanism having drive gears each meshed with the first
] rack part and the second rack part, whergin, when the optical pickup part is moved to a specified position, the meshed state of the
G first rack part with the drive gears Is released, the second rack part of the slide member is driven by the drive gears, and the opening
o and closing part moves from a position where the opposed surface side of the objective lens to the optical disk is opened to a position
B where the opposed surface side is closed.
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rack part and the second rack part, wherein, when the opticg# pickgﬁ Eart
Is noved to a specified position, the nmeshed state of the I L20R part
with the drive gears is released, the second rack part of the slide nenber
is driven by the drive gears, and the o pening and closing part noves from

a position where the opposepye pRAFE13BIA P tHIHIIIIHIIIHIIllﬁlllllllllHHHIIIIIIIHI“H#IIIIHIIIHIIHIIIIHHII

opti cal drsk—Ts-opened—to apostrtron wherethe—opposed—surtace—s+ae—+S

cl osed. ZQ?AU §,2004 WO 02/%%%%3 Al 23 August 2004 1 DESCRI PTI ON
Opti cal ﬁg r ®/ or Reproduci ng Device Techni cal
Field Th:?g;,#g% L%a:%?gh g?’o an Tcal pickup device for recording
-and/ or reprodUC|ng I nformation to and/or froma di sc-shaped recording
medi um such as an optical disc or a nagneto-optical disc, and a recording
and/ or reproducing device having this optical pickup device. Backgr ound
Art An optical pickup device which reproduces information froman optical
disc such as a CD (conpact disc) as an optical disc is known. The opti cal
pi ckup device
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of this type has an optical pickup 111 for reproducing infog tion b6§n1an
optical disc, a .noving nechanism 112 for noving the optic ?2ﬂ5@ﬁ& 11 in
the radial direction of the optical disc, and a chassis 113 for novably
supporting the optical pickup-111 and : al so supporting the noving
mechani sm 112, as shown in Fig 1. The pptical pickup 111 is provided
novably in the directions of arrows bl and. b2 in Fig.1, in an aperture

116 for novenent provided in-thep;ig@ ' .3, as shown in . Fig.1l. The
optical pickup 111 has an optica sys?telfhng(%%t shown) havi ng an objective

l ens 118, a LVIing. portion (no ho for,, driving and di splacing the

obj ective le ?ﬁlcaqgtﬁﬁ“ I?‘F‘.Vécéjﬁ{léﬁq%%}%}g aﬁlﬂé?rd?ﬁnre PCIQEiISeY}FGt he -objective
|l ens 118 and in the direction 23 August 2004 2 orthogonal to the optical
axi s, and a cover nenber 120 for covering.the driving portion. The optical
pi ckup 111 has a light source such as a | aser diode for. emtting a |aser
beam aTeg¢laiipaloficl®nses constituting the optical system and a
light-receiving section for receiving a reflected light fromthe optical

di sc, thoug t. i dr.aw T I Wi sectio [ OVI in the
opti cal - pi c{:tljg%ll g@nap?lé{r%g Wolag\gﬁgﬁgzrﬂ IizL'Ecc]ﬁql ?i ﬁs@%ﬁefo({bfeeéé;ﬁ% Iag'ﬁgorll& a
supportin chanismfor. su rting the Il ens holder, - displaceably in the
di r ect i’i?l??%‘?‘?cflﬂ% 'B%’FP’@%P“&W’E‘%&T fifwgl %QIS@&%PP%E Feqadinggmsdnim suchasan - .
direction orthogonal to the optical axis, and an el ectromagnetic circuit
sect i oroptinal dis¢ er mgmagacioeopticad|dise, and anceirding end/gnetpmducing devibiee
cover nenber 120 is nade of, for exanple, a resin material fornmed in a
subst arhdvﬁhgyhfsqypﬂchk?ickbpmyi@nd has a substantially elliptic aperture

121 provided therein Tor exposing the objective |lens 118

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



to- the optical disc, as showmn in Fig.1l. The. noving nechanEg 11% B? a
supporting base 123 for supporting the optical pickup 111; g@@ﬂ 3 I ng
shaft 124 for supporting the supporting base 123 novably in the radi al
direction of the optical disc,. a guide portion 125 for novably qguiding
t he supporting base 123, a slide nenbexr 126 for noving the supporting base:
123; a conpression coil. spring 127 for energi zing the slide nmenber. 126 in
t he axi hh&Cio : | D | t Q.
Suppor t | AOBSAECH) B GpE SLPARL b @y Thihber £20;tok LB e ki,
126, angoﬁ- riving notor (not shown) for. rotationally driving the driving
gear 128, 2 shown i n Fig.1. 23 August 2004 3° The optical pickup 111 is
arranged on the major surface of the supporting base 123, and the
supporting bide oppgahpickupddilhpspolightmesraasychissia faseo digdenfiramitting 2
supporting.- shaft .124 is. novably inserted and a gui de recess portion 132
whi ch ilssenbyah| ¥ gogpofdemicsicdnseit@ing thepoptid0RyRMn, A%l 5 Mphw réeeifings. 1.
and 2. At one end of the supporting base 123, a rack portion 133 which is
meshed @nsh Qe N , | Vi r i St itegral by s This.
o0 el ol R A AL B BEH hbabiichl RESHOREndt WhBRH in'tHeS

.rack portion 133 is par a axial” direetion’o

supporting . shgft 124 as ,shown i 1gq,1. The r.ack lon 133 S
engagen%rr#’ lngﬁleégmgggctl%pwl@chmgha qpbgak lgﬁ“R Eii %‘F’F aéﬁmqggpr o5, and
a retaining piece 136 for retaining. one. end of the conpression coi
spri ng hadingthe objegtiviedens H18, a supportingmedhanismifonsuparting $hplsos hiohdershaf t
124 is arranged parallel to the radial direction of the optical disc,
acr oss dibplaapablylinahd Hirettion of the optical axis of the objective lens 118 and in the
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.



novenent of the chassis 113, and both ends of the supportin 3§p 26@ are

fixed on the chassis 113 by. fixing portions, not shown. T ortion
125 is-linearly formed by using a resin material and is forned paraIIeI to

the axial direction of the supporting shaft 124 al ong one | ateral edge, of

the aperture 116 for novenent of the3chassis 113, as shown in Fig. 1; Wth
this guide portion 125, the guide recess portion 132 of the supporting-

base 123 is Ty Idhlp‘i’cﬂ@ggmls%ra%@@%n'tﬂe Eie@o?surfé@é%ﬁhégﬁlggﬁ‘m%'ba]s@ has

a rack portion 138 fornmed parallel "to the axial direction

2004 4 1 ARtk EPr AR 28 ﬂ?ﬁ‘)@%@éiﬂﬂﬁfﬁ UL TSRl BB (e

supporting case . 123, as shown in Fig,3. In the slide nenber 126
engager®RPORME shafi 434 anoxakly mmrﬁ%am.acguhﬂeew@ﬁ@ag@um 182 wikich is
engagenent pawl s 135,.135 of the rack portion 133 of the supporting base

123; asnshably engage@wnh thé/purle\peirtiond 28 pes shoven. iligs/1 addi ZhAt bae end of - :
. conpression. coil spring. 127 is arranged is provided substantial ly at the

center gE shpgom hy 123"5 rtfoﬁﬁﬁ kﬂfj W?é*ﬁ?éshé@@ndarﬂev@dr\ﬁtﬁ'tﬁ' ng .

pi ece. 142 alnlng ther end the conpression coil spring 127
Is forngg of th ert re 141. As shown in Fig. 1, one end. of
t he cogﬁﬁggéﬁ§ﬁslg$? gﬁﬂ?ﬁ y%ﬁ " retained by t he retalnlng pi ece . 136.
of the rack ortlon 133 of_.the su ortlnﬁ base 123, and the other end of
t he conpr esshiynT1eek portion; 133 is fqrmed paralp t@dh@;axmélrueétﬂgn af thy pinpoeting2. < of
the slide nenber 126. Therefore, the conpression coil spring 127
ener gi zhsft 184, ias shelvasini Kig. 1, oTheradld]mrﬁlohdléimaﬂ)mgagEﬁldnm pabds dBsetBEon of
an arrow b3 parallel to the axial

-+ which are engaged with the slide member 126, and a retaining piece 136 for retaining:

“-one.end of the compression coil spring 127:

.- As-shown in Fig.1, the axial direction of the supporting 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



direction of the supporting shaft 124 with respect to- the LhhoNn 133
of the supporting base 123. In the optical pickup device, ?%ﬁgg%ggb?g
prevent attachnent of dust and particles to the- facing surface of
objective lens 118 of the optical pickup 111 which faces the optical disc
due to an air current wwthin the devide in the reproduction standby state
or the |Iike an opening/closing nmechanism 145 is provided which has an

openi NG{HroRimaeTEARAIT chESHRAGIESE BbnTREARLY pBRIYIPED3 %gqgﬁghggmg@gn&ldﬁg” For

covering.the faci'ng. surface of the objecti ens 11

posi ti Lng..and £xRosi;ng the .faci surface o h j.ective |lens
175 1 o T 0B B A BRCER S 1A ehighedifnnEhefes 1480G0 are® | "
openi ng/ cl osi ng mechani sm 145 has the openi ng nenber 146 for

openi ngrEMsYiviych A gaged withihe ergrgsmeant pawly bi%,1138 of hesrackportion 383ry -+
shaft 147 for rotatably supporting the opening/closing nenber 146, and a

t ensi.oref thestpEputingbadd 823 fasshewarigFig.ng Mdreoves Bh APéBLAS] AWin R ARAMhd 46 to .
the cl osing position, as shown in: igs 1 and 4. As shown in Fig.1l;, the

openi-NglophHekdlen %“%?E'n#"@m%g?ﬂgg@?ﬁgﬂﬂ/i&é@ﬂﬂkg%nt&?%%qg{s ]c?ﬁteécr.%g 6 el

openi ng/ cl'osing the apefture cover menber _ a
Shat 1 1490, SRR e HBAR sRnbezEed wichh eGP BRe Leoldr gtk Udo ror
gui di ng._ the opening/closing portion 151, and an operating portion 154 for
rotat i §hen ¢ of g eaMgLidtroihspidrg 137 isformied at hoe end of thomperbiredddons ¢ 1
and ez in IjﬂI;s? s:hlo'wn inFig.1, one end of the compression coil spring 127 is retained 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 surface of objective lens 118 of thie 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 opening/closing portion 151 is fornmed in a substantiall¥3§hltﬂ2004

pl ate-l1i ke shape and slides on the upper surface of the cover nber 120,

t hus opening/closing the aperture 121 of the cover nenber 120. The bearing
portion 152 is integrally forned at one end of the opening/closing portion
151 and has a shaft-hole in which thes rotary shaft 147 is rotatably

i nserted. The guide portion 153 is fornmed to have across section of a

subst antd &dwn § e .fallen sideways,. and is slidably engaged with a
substanti%ilyngﬁgfg aped gui de piece 155 which is integrally forned to

protrude ont outer circunferential tjon, of the,cover nber 120. The
operati ng, prgﬁ't:"i %eni?s&/%'%mg d?‘?fg'@“éﬁm a{)‘g{)slﬁsi the W@g‘tmﬁ@r@ipi@@dfzqro an -
operating protrusion 156 provided on 23 August 2004 6 the chassis 113, on
t he outependngiclosing érm fagingsunfacsnobthet dlejebides lang 1iB,td motamsghafad 4 7sfoown i n
Fig.1. Wen the optical pickup 111 is noved. to-the innernost part -of the

r ecor di jogatabBes\gipdrtifig tlﬁpbp&ﬁhg/@l@@m%mm%@,hﬂﬁ PRhsicAcoil 9¥kih® 148Ut ted..
agai nst. the operating.pr'otrusion. 156 and rotates the bearing..” portion.

B s e R A A

r ot at atg)é.é ilnse({] ed. in the shaft hole of the bearing portion -152 of the.
openi ng/'&&1'd¥} é’) nmenber 146." The tension coil'spring 148 has its one end
retained by a retaining piece 1.58-provided on-the-supporting base 123 and
has its ot hehsshawndndiigdd the openingfchdsinggnemibec d469tssant opemidg/desinghe .
bearing portion 152 of the opening/closing nenber 146, as: shown in

Fig.: 1.poTﬁentﬁnsf@nop@iih%ﬁ:m§iﬂg tHe @p&xteredl ZE of the coReK nianbéomd 3¢ tgé t he

supporting base 123 and the rack portion 138 of the slide nenber 126 in the
di rectigical 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.z 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



for offsetting the backlash with respect to the driving gea IS
precisely noved to the supportl ng base 123 and the slide rr%%r%%%ma@gﬁi
126-by.-the driving gear 128.: That is, in the optical pickup device,
since the rack portion 133 of the supporti ng base 123 .and, the rack
portion :138 of the slide nenber 126 g e energi zed by the conpression coil
spring 127 and thus nmeshed with the driving gear 128 the optical pickup

i sc T oBCoRART1 0 G OOl SR ThRPren SR PARI BTG Al tbre Bortion Bt

disc is provid di sc rotatian riving. mechani,sm has a disc table,
160 on $H#AVA H@%dég'ap{%an the gptical B pi%%weﬁbﬂo %ﬁdﬂaelmﬁatpagham‘efor :
rotationally 23 August 2004 7 driving the disc table 160, as shown in

Fi g..4,-.1'aml'ding.arpaicxfd:h&p:ip(bilcabdiieytlmeopm'aﬁhgtpmﬁdna]§4dissabljttme!d':1@:inm8the/\hen o
reproducing information .from the optical disc, the supporting base 123

i s. mveﬂgala% Mrusiord llBBOaEﬂd waféwhte ﬂ@zﬂg%ﬂoh’i‘@n qud Ry Hh‘é@%&ﬁ%fby the

novi ng chanr’s 112 and the optical pic noved in the radi al
dlrect t I'n the opti cal plckup dev ice, as shown in
Fi gs) - éﬁ:]%8¥§b ﬁ’ﬂ1gt§£7111 is moved in the radial "direction of the
optlcal disc_to the I nnernpst part, of the recording. area of the optical
di sc, the op&hadpkgy sbatt K 1%n1w1d@qhélp&gélh|0ﬁgw@| SHPegting bese 123end &
abutted agai nst the operating portion 156 on the chassis -113 -and- the

opt i cal ropataklipinsefizd in theshedtiholer dfithe begriagiyrostion di5di ofdtile epaning/yiosingus. .
rotaling the opening/closing menber 146-in the direction of an arrow c2

S0 oGS e el ISR SO S B e e
- 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



to the innertnost circle of the optical disc, the opening/ In er
146 is rotated to, the closing position ' to close ' the a%%9$1 gz?@?b

t he cover nenber 120, thus preventing attachnment of dust- and particles to
the facing surface of the objective lens 118; as-shown, in Fig.5 In the
optical pickup device, when the opticat .pickup- 111 is noved into a TCC
(tabl e of contents) area on the inner side of the recording area, the-

openi NGAGL RS 8- dis f‘%ﬁp Mﬁoxﬁﬁlrf p@ed to the .opening position and the

.facing sur ace jectiv 118 of the optlcal pi ckup 111 is
exposed - to al disc; nallin prod ction of

i ormat i on" qmeag Cﬁ(ead%ar%eccon?ﬁﬁaiﬁ Sy icdahoVes VhER srRradusing 3
August 2004 8 |nfornat|on fromthe optical disc while the opening/closing
menber -infermationt yame tha epticak digoe theguppsitingbasasl 23hvmavedralpng tis nce
t he openi ng/cl osi ng nmechani sm 145 for causing the opening/cl osing nemnber.

146, t-0. su@ploytigs bhaft ! tne4 ane Mdodidk poitih ma;m@mobmgxhaehdlﬁéxﬂrmz §H@fﬁe 147
and 'the.tensi on COI spring 148, the above-described conventi onal optlcal

Kk hi gh h h
Beconbl PRkar P trou ’é@%ﬁ‘ét‘“%e AR RPARE, of R RE] ¢l o ecur 1
h I d th / cl b
146 ?Zr-‘ﬁ?a’tﬁb&ﬁqﬁ sk Haseas shoavy T Rl 5. who! Trnapival paskugl 15 o

related to the quantlty of rotation near the bearing portion 152 and the
quant-i tipowed irpthetiadial eirection of thypepiica) discosithg ipeartiashpas bf theredveding.
conventional optical pickup device, since the ratio of the quantity of
' area of the optical disc, the operating portion 154 of the opening/closing member 146
- -is-abutted against the operating portion 156 on the chassis 113 and the optical pickup-- -
L 1114s moved further by a prcdetermmed quantity, thus.rotating the: openlng/closmg, o
.. member 146 in the direction of an arrow c2 against the energizing 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'ef dust and particles to the facing surface of the objective lens
o 118, as'shown in 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



novenent of the optical pickup 111 noved when rotating the,zygggﬁggg §4 0si ng
menber 146 to the quantity of -rotation of the openinglclosing”nmenber . 146
is large,. it is difficult to control the opening/closing operation of the
openi ng/ cl osi ng nmenber 146 in accordance with the novenent of the optical
pi ckup M by a control circuit or the gike. Therefore, the conventi onal
optical pickup device has a problem that, the irregularity of the rotating

posi t i omfefmbktien %ﬁwmq!;ﬁk@ﬁaﬁgm %Igﬁg Sééﬁpgyampg%nerﬁgﬁghﬁiﬁ sﬁhaféaft% of

the aperture 121 of the ‘cover restfarn ITregularity of

t he openi ng/ cl.osi ng..operati on of .t he opening/cl osi ng menber 146, the 23
August @‘“%B%ﬁf‘ﬂﬁf%ﬁ%%‘%ﬁlﬂ@m sm 145 nmust" i ncrease the preci'sion of
each of its conponent parts and therefore the manufacturing cost nust be

i ncreased. ‘I hinchdhegmesing/closing pracbanisp dddpfatesdusing thve opaningiclesmng n t he
assenbly precision or the Iike of the opening/closing mechani sm 145 causes

sl i ght. memtenndssto dapryt dﬁﬁ.mbiﬂﬁnfr@tﬂ%ﬁﬂg@d@@ﬁw%s tiRercdaahydenaPo147 aRdloa3. of.
t he opening/cl osing nmenber 146 and t he gui de piece 155 of the cover nenber

120... S e i S A5 LIS AR b SesBHIBE &%ﬁ{’%@%n(t)ag@t}ié::{;‘gfﬁ(iﬁké@itd'r?gﬁ%épngsat N

openi ng/ closi hg e cannot  carry ou
S W oo B SRR S v
o o e oo s o P! 0L e
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



objective |l ens of the optical pickup, realization of sinpliﬁgg%ghﬂaogé t he
overall structure and reduction in manufacturing cost, and recdrding

and/ or reproducing device having this optical pickup device. A recording
and/ or reproduci ng device according to one aspect of the present invention
is a device using an optical disc as,.a recording nedium The device
conprises: an optical pickup having %n obj ective lens and provided to be
movable in the radial direction of an optical disc; a first rack portion
pr ovi dpehing/classngpreichaiismpl 4% st incstasdeherprdndsion afieach af ispempunent osi ng
portion for opening/closing a facing 23 August 2004 10 surface of the

obj echieadPiberdPrd MR MR GHeturiieXGst A Be RRFOREGr ack portion provided to
be slidable on the first rack portion; and a driving nechani sm having a
driving gear , which meshes with the first rack portion and the second rack
bor £ 1 on. *1 L € SOucARRIAT il DMt FSTican dhcs dBTRANGH A b RSN o
driven by the driving gear and the optical pickup is thus noved to a

pr edepeecmiore dr pluslike off the bpemmghtlowing hedohanisnt heS chusts slighk unpogrnesn with
the driving gear is canceled and the second rack portion is driven by the
drivi t t ' . ving: ' osi ng
por t 1 BotHRE3idel s Bl e R SRR Hortibl 133, R (rRlire 0388 dnefibet
objective lLens to a position for closing the facing surface side. This
devi CL‘*grﬁ?dftE? Evide Pspriddeef ﬁled%‘%‘@étm%g%é?ﬂoﬁmégthﬁéﬂlé@tl’ﬁﬁétaﬂﬁ%tlst he
optical pickup has reached a predeterm ned position on the inner circle

si de aiplified wpthie vediratio, tHeeoptatingtlozings ainisst 146 epmrictt &drpyut hige opt i cal
pi ckup when the optical pickup reaches at |least a position in a

- tabl eéﬁéﬁﬁé’/afo%ﬂigsoﬁérgﬁoﬁf t he optical disc.

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



The device according to the above aspect may further conprigfﬁugu&gﬁbiol
section for driving a driving notor for a predetennined ting period on the
basis of a detection output fromthe detecting section. As the driving
notor is driven for a predetermned tinme period, the optical pickup is
noved further toward the inner circle side of the optical disc. Further,
when the first and second rack portﬂ@ns are driven by the driving gear and
the optical pickup nay be noved to a predeterm ned position, the neshing
st at esurfifce ofiehd dobjettivabdnspgorthe optivalt dis¢,mdoy sedongd rgelapoitsorc prisedeatiteand t he
second rack portion 23 August 2004 11 is driven by the driving gear to
nove . Ok ¢ : rom a
posi £} Do S Ho R 16kt pickrBEREnTNA A NTe JABARRRY HaBRIEE PG BBl (O,
position for closing the facing surface side and causing the. .

openi WHI, 19ssheg wish %i‘f'oﬁfstt Gagl B@Elqrhénff Hhq syoadrmgk @ostioe Inqthis devigapy
state. An optical pickup device according to another aspect of the present

i nvenivhen the fiedtr diskbsccond rapk ipoationsi 4k dpives dlyi the divhg gedumebihewpiicel | ens
and provided to be novable along a guide portion; a first rack portion

opani NGRaP o A BBVEF B PPaHBonBRE Aio sk ARLIRTRE Ot Pool,

objective lens to an optical disc, and a second rack portion provided to
be s|pPeriionevidh thedrivingsgeards kapgesled and thesecandrack pertiascisadiivm batheng a
driving gear which neshes wth the first rack portion and the second rack

o SRR T LD Sy M I TP
thus ﬁrgflneg p%glt%npfro?%%terelfnrgﬁ tﬂ%‘%a@ﬁ%ishirf%‘e 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



the meshing state of the first rack portion with the driving;gearh§na
cancel ed and the second rack portion is driven by the driving gear to
the slide nenber, thereby noving the opening/closing portion froma
position for opening the facing surface side of the objective lens to a
position for closing the facing surface side. In this optical pickup

devi ce, at |east one protrusion rray1 e provided on the slide nenber, and
an abutnent portion to be abutted agai nst the protrusion is provided on
t he ot doxen phyekhp davingogeandot moveethsndlidaciepber,i drerely noowing the
direction such that the opening/closing portion opens the facing surface

si de @%@%/bmsﬁ@@ﬁm E3nf\40pSditidR For %)%)enﬁ{gtoﬁféjﬁc%g 3AALES ideNsf ﬁ_?;ﬁte ment

portion, the first rack portion is meshed wth the Yriving gear.

optical. pick devi ce further.conprises an el astigc nepber fensioned
ot wetHiePhE A £ & DeSTigm foh Clavira HBe JBemeowiee sife B, ComBE RS cal
pi ckup section may further have a cover which has an aperture forned
t her eopenang/alosing pértionftaciosg théacing satfacesitdensa ataddbhistate.i s adapted for at
| east covering the objective | ens. The opening/closing portion noves on
the cover RAIWERY] pidkEpRRSidd ; me ' é\]ﬁﬂ] he
position for dr‘:tgliosi Rg tﬁe fa%:éi %%Jr%lg&ggéﬂ t Itésk%g%tgﬁ{ ﬂ%/}?llé(%éslﬁﬁgvt eII
aperture. .The optical pickup device may further have a guide portion for
gui di TRIPTHIES: A8y BRSH! I@Fﬁmée@m @@Vm@ eRPiseitg femsi and’ REOVided b B r ect i on
of the optical disc. The guide portion has a supporting shaft for guiding
t he apbvalble giongupgsiet pationa ar fifseracic @orthor provided wint et eptidatgsitkg two
positions of an outer circunferential portion of the

section; a slide member having an opening/closing portion for opening/closing a

nove

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



supporting shaft for positioning the supporting shaft, an e
portion engaged wth the outer circunferential portion of ?gg&glgﬁ%%g?%l ng

shaft, and an elastic displacenent portion formed integrally with the
engagenent portion for energizing the engagenent portion in the radial
direction of the supporting shaft. 'Iige el astic displacenent portion is
bent froma direction substantially*arallel to the axial direction of the
supporting shaft to a direction substantially orthogonal to the axial

di r ecpiodrusn apgeinstu fiso ebutneeng ledrtions Her divst mackr portiongist mesked) agthmting
portion in the radial direction of the supporting shaft. 23 August 2004 13
Accor @fipBgtgeayet another aspect of the present invention, a recording
and/ or reproduci ng device conprises: an optical pickup having an objective
| ens and ovi ded t.o, be ,novabl e i.n the radial direction of an qptical

disc; a fi Jreé’f OPEE% DGR GRVicH Y fudher comRrisss an elastic g;ggz%?eréegmp nmenber
havi ng an openi ng/closing portion for opening/closing a facing surface of
t he obgteecenke fiesigatlopotiencid thakectirskrackpdrtiorsecond rack portion provi ded
to be slidable on the first rack portion; and a driving nmechanism having a

port 1 on: gy SR BRYIBSScHb AP fbihel haac s RNcr PlichcRd OR REAR °Che
posi tTOEd: Herete 8hi g ioa e hE INBactv e Ioramhy BOHEH Bricapiae 106t At ng
gear is canceled and the second rack portion is driven by the driving gear
t o nosevering theiokbgeotizetiens. Theeomngrolosing pdreionanevenon eheosoveg eoweeon from
a position for opening the facing surface side of the abjective lens to a
POSI t QM ddRfiofs 185 'opBnindCinkaficil SWHAGE Gnd 'tHE p AR BUHSERY; tghﬂle 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.



openi ng/ cl osing portion to close the facing surface side in
state. The other objects and advantages of the present inve%?ﬁ%%&aggp4b

clarified further fromthe specific description of the enbodiment with
reference to the drawi ngs. Brief Description of the Drawi ng 23 August 2004
13a Fig.1 is an expl oded perspecti g vi ew for explaining a conventional
optical pickup device. Fig.2 is a é rspective view for explaining a
supporting base provided in the conventional optical pickup device. Fig.3
is a plan Hcewding teypt ahothey aspecack therpresent dhvedtéors g porording dmler and a
rack portion of a slide nmenber provided in the conventional optical pickup

devi ceprodiid@ng devid RloathridesWahobpfXAl PidNupd hhhioS bt Bbiebtii 1ehs 3thd
é’ Oﬁgb nPngélc? ﬁ dle

openi ng/ cl osi hg nmenber of an ope oSl hg mechiani sm-provi in the

conventi o optical  pick hani smis. opened. Fig.5.is a plan,view for
e aPiaEd to0B el Hfecr gl b s B 8 Gevery diseraBret snclf pettion

openi ng/ cl osi ng nechanismis closed. Fig.6 is a plan view show ng essenti al
par t spmivideddoms thedoptica] génkiupe aishideimehbanhavipg iaaapepingfelpsidg\pordomdeor di ng

to the present invention is provided. Fig.7 is an expl oded perspective view

1o G R LGRS e o I NP S N BScath o2
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; 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



14 mechani sm according to the present invention. Fig. 9. i ctive
view show ng the shaft fixing mechanism. Fig.10.is a side %?é@ﬁ@ﬁg§gﬁg an
engagenent portion of a fixing piece of the shaft fixing nechanism Fig.1l1
is a side view showi ng the state in which the. engagenent portion of the-
fixing piece is engaged with a supporting shaft. Fig.1l.2. is a perspective
vi ew for explaining an optical pick device. Fig.13 is a plan view for

expl aining a rack portion of a supporting base and a rack portion of a
slide nenber provided in the optical pickup-device. Fig.14 is a plan view
for explaining one cog of the 'Tack portion of the supporting base. Fig.
15 is sche i e o Yl TN ATY o} SR osi ng
pl ate of t '%g%??a Iﬁg?%ﬁ?gh§E€?§%‘?ﬁﬁggsgﬁskgﬂgﬁg?g%?ﬁgnp05|ﬁﬂggﬁkig. 16
is a SCE&E@%iC view for explaining the state in which the opening/cl osing
pl at ePY¢ ¥¥Ct 0 an opening position. Fig.17 is a schematic view or
explaining the state-in which an objective |l ens of the optical. pickup

devi ce i s Rip/2ds aopaspgeotivardawofor explaipirigealsugperting bage pi®idad dn shdemat i c
view for explaining the state in which the, objective lens of the optical

pi cku ks i cording area of the, optical disc Fig.19 is a
flomc‘gﬁ%%Pgﬁﬂéigﬂgyﬁgﬁg?ﬁ%vg%tIine of the opening/closing operation of the

openi ng/ cl gsi | ate. 23 _August, 2004
P J Fig. ?s gp an view for e%(p?aimzng a rack portion of the supporting 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



15 Fig.20 is a view for explaining the operation timng of n
switch provided.in the optical pickup device. Fig.21 is a %?é&?‘]ﬁﬁ%é@

explaining the relation between. the openinglclosing operation of the
openi ng/ cl osing plate. and the position of the optical-pickup. Best Mde
for Carrying Qut the Invention . An ptical pickup device to which the
present invention is applied and a. gdisc drive device using this optical
pi ckup device will now be described with reference to the, draw ngs. The

di sc [ e ' up device according to -the
preseglﬁé&i%lngs@fér?t%?%l@%ggoﬁ%rggédctgﬂ @(p device 1 for recording. or

r epr oduci n ormation to .or froman opt | disc, and a disc driving
mechani sm %lggrlsrad@f‘dﬁpt%ﬁsmVeﬁrrsm“ﬂggalhe shaft f‘labng BESRANIZN- shown in-Fig. 6. « -
An .optical disc | oaded on the disc drive device according to the- present.:
i nventi on rRiy.10ds exddphviéwetiobyng afiBngagemant portioadf aofixiny plecendfahoat i on
Is recorded; On the .inner circle side and the outer circle side of the'
recorghgﬂfﬁhﬁ ngécﬁa optical disc in which information is recorded, a

| ead-1n area ead-out: area are provi ded, respectively. -In the

RIS SRS R T R T L S S

recorded. The optical pickup device 1 accordlng to the present i nvention
has - aiﬁlxé%g péege i gngaged withopsupperting shaft. . - .7 ' 5

.- 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 providled 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:
» Fig.165is a schematic view for explaining the state in which the opening/closing -
plate is moved fo an opening position.
= Fig.171s-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. -
- Fig.18 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. -
~Fig.19.is a flowchart for explaining the outline of the opening/closing operation-

- of the opening/closing plate.



pi ckup section 11 having an objective I ens 14, a noving ”EC@?ﬂﬂﬁgﬁtﬁﬁﬁior
novi ng the optical pickup section 11 in the directions of arro al. and
a2 parallel to the radial direction of the. optical disc, and a chassis 13
for novably supporting .the optical .pickup section 1lland al so supporting

t he novi ng mechani sm 12, as shown in Fig. 6. The optical pickup section 11
is novably provided in an aperture 16 .for. novenent provided in the
chassis 13, as shown in Figs.6 and 7. The optical pickup section 11 has.

an optical g t; i 1 AY : | I i _
driving secl::tlg'%g ]?nrao{a %gg%%gﬁlgr é’%f@lfengp%ﬁg§3ujt§8f'§gfﬁg‘l ta g{gcggﬁ gééﬁlglg | ens
14 in_the EIOC Si ng%.dilrec‘}i O%J)aral lel to the optical axis of the objective
| ens: Hﬁ?ﬂv‘fjﬁ e PR rPd)(.: WP Wt i on. orthogonal -to.-the.  optical axis,
and a cover: nenber 18 for covering, the electromagnetic driving section.
The -el ect r Sigagheisi & Wewviagexpaining theselatiambepwtate the arpemdngichsingre
objective lens 14, a supporting nechanismfor supporting the |ens' hol der
di spl apealloy: dfitht penfrpgelaking. plgieraet theposiibn dfthetapaidsal. P@ekdipr. ection, and .
an el ectromagnetic circuit section: for driving and displacing the

objective lens 14 by an el ectromagnetic force, though not shown. In the
optical pickup section 11, the optical. systemhas, a | aser diode as a

l'ight s ce: . f emtt] az|l aser beam a group of |enses constituting
t he: OEFFMO.CFCS@’%g%‘rﬁylﬁﬁéjuﬁqhﬁlwedﬁ’conr'ecei ving séction for. receiving -’
a-reflected light from the optical :disc, though not. shown, - The |aser
beam- et t-&di-¢pittal phckupdeviced iowhichs theopresenjdnvenyon iaplistand e dishms = 14 - .
and thus cast- onto the .recording |layer of the optical disc. The |aser
beam dfivedetlegusingfiid 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



reflected by the recording |ayer of the optical disc, beco on
the optical pickup section 11 via the objective lens 14, gﬁﬁAPg&#ggg%ved
by the light -receiving section. The cover nenber .18 is nade of, for
exanple, an ABS resin. or the like, and is forned -in a- substantially
box-Iike shape having an upper surface substantially parallel to the
recordi ng surface. of the optical digg. As shown in Figs.6 and 7.- an
aperture 20 for exposing the. objective lens 14 to the recordlng surface of

the o %ﬂlﬁ@%’hﬁﬁ 1'1511av|? mﬁ%ﬁ gﬁﬁgﬁye_ﬁeﬁq aﬁiﬁr %n%gﬁaﬁﬁ fﬁf(? m&)ﬂﬁlé’mger

surfa € cover
havi ng r adi al

asubsta.nt ell]. tIC shgpe- si.d .

di r ecOPHi2 PICh(ﬁB Segh o1 del ingfhe lfeﬂ%’émﬁﬁ\fuahtf’“ﬁgéi\& ﬂ@%nazahaﬁtoaﬂwag&lt ing -
base 21 for supporting the -optical p pickup device, a supporting shaft
22 f.odizgtiporaef thg. opecalugdisoy andig dheseis2iB oy adoivably BU]D[h’[ﬁ‘_tiI‘@dim opfiicact i on
of -the optical disc, a guide portion 23 for novably guiding the'

suppogsémq; fagidn a1 @néhlssesuppene fig & the¥in g%bewaﬂlm 12%@%6%1“911’*‘1@%?9 21,a.

t ensi COI| spring 25 fo |2|ng t sl'ide menBer 24 in th& axial .
direction u 22 W to the s base
21, a. di v:‘;lI g%‘éﬁsl g%ﬁu osre ngpaﬁ rliﬁ IPﬂ‘éétgyl ﬁ'@%ﬁ%éﬁ‘ a&ap:g#ﬁf E% " gears
(not shown) for rotationally driving the  driving gear 26, and,a driving
mot or MRV FIReNt RIORIdeshia the Cha$ﬁl$/ilﬁga& shovem iny Figs-@and 726The apticelpickupup of
gears, as shown in Fig.7. The optical pickup-device 1 according to the
pr esentctiow dithasnamh aptizak bpstent having thewdiiestivenie®® Fgranpelectroanignegtit he-
supporting shaft 22 to the chassis 13. 23 August 2004
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 = °
- for driving and displacing the objective lens 14 by an electromagnetic force, though
not shown. .. -
- In the’optical pickup section 11, the optical system has a laser-diode as a light
.:-seurce foremitting a laser beam, a group of lenses constituting the:optical system;and.
- .. alightreceiving section forreceiving a reflected light from the optical disc, though net. -

.+ 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



18 The shaft fixing nmechanism 80 is provided on both ends

supporting shaft 22, and includes the supporting shaft 22, ??}é‘tu%ﬁ%szgloé 13,
a positioning piece 81 for- positioning the supporting shaft 22 to the
chassis 13, and. a fixing piece 82 for -fixing the supporting shaft 22 to
the chassis 13, as shown in Figs 8 and 9. The supporting. shaft 22 and the
chassis 13 are. nade of a netal materid al. The positioning piece 81 is
formed integrally.with the chassis 13 by cutting and raising a part of

t he- . gbfssted bgﬁﬂfeof.eb@rcﬁﬁggéygé?gﬂfa% gpgf:élh@i@e,“@écoﬁﬁ adTRl S thesg@fi@aqte. of

: f
t he chassis, as shown in Fig.9. I XI ng pl ece 82 has an engagenen

porti  th: -ant .outer circunf.erent.ial portian of the
suppo%??lﬁ'g) gﬁ%ﬂﬁlg;gv\%ﬁ'ﬁ%log% e ‘W%E%‘aﬁ% %fe%ed?/f:f‘ Aﬁ’ ' g@ ﬁght HEYNEi ng t he
engagenent portion 85 to press in thee radial direction of the supporting
shaft S8910%nd--a proxi mat- end-portion 87 integrally forned with the chassis
13. The: engagenent; portion 85 is formed with a size which allows easy

bendi:ng:: wiliite.coves penhbeol 8 istisadensfpforeanesld, ROWBReshT or fEliRe a8kii§:
di spl acenient-portion 86 is - formed with a' -narrower w dth than those of

e, SRRSO o IR D in R S Rl
2but ¢ SRR P RUPERS R oM Saied st B hanh gl Bhar e +0d 7 anapetture 2ul ate
t he di_spl acenent, of the supporting shaft .22 in the axial direction are
i nt egfll pYPOYBgithePhiectis ensnlk totthe necording sutfaoe) ofthet opptical adisstivwn- i n
Fig.8. 'In the fixing piece 82, as the elastic displacenent portion 86 is
bent prowidedselest2fiAligatshe 20@ér 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 mo_viﬁg 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.



19 Dby pressing, the engagenment portion 85 is nade orthogongi E@u#5604
proxi mal end portion .87 and is thus made. substantially parél el to the
axial direction of the supporting shaft 22,as shown in Figs.8 and 9.. Wen
t he engagenent portion 85 is nade substantially. :parallel to. the

proxi mal end-position 87 by bending the. elastic-displacenent portion . 86.
.and is thus made substantially orthggonal to the axial direction of the
supporting shaft 22, a slope 88 is.engaged with the outer circunferenti al

L T A R P L
o 11 2 0 ingcadhs ruedorieRad b e STaS N0, & B URnE TECS Bor 1 g

shaft 22 has its outer circunferential portion: abutted against a

r ef er @osBicning dhes@pating sbafpd2itoitbeichessis 3 earmila finihppicet 82dioc dixdng f ace .84. - -

of the chassis -13, -and: is. thus. Positioned with respect to the chassis

. Thie s@pgggi?%frmté i clifRsiaf1 3, he shbwnis PicsSeands mrgupggng - des

direction tially -orthogonal to the proXimal end porti ,
R T e e
pos i on: - AS1e BT RERIBBRItES e FAPIG! ASSIR NBIITUTEREESAS by A1 TG por (i on
87 and-the: elastic, displacenment portion 86 is partly bent to nake the.
engagemsing a ppdrafitba chasis bt besibsthgtially otthggend! toahe heajaxswiface.of - .-
direction: of the. supporting shaft 22 Wen the engagenent portion 85 of th
fi xi nghd cReiS s sho@nin Fig.9e T3 mMeideSiedd82 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. |
e 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.
wne.: o :0Onthe 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



20 substantially orthogonal to the axial direction of the shaf t
22, the .engagenent. portion-85 is engaged with the outer %?B@g%$gpg%tlal
portion of .the supporting. shaft 22 and the engagenent portion 85 is
energi zed to be pressed in the ..radial. direction of the supporting shaft
22 by the elastic force of the elastic : displacenent-portion 86.
Specifically, as shown in Fig. 10, si @8e the engagenent portion 85 has an
area S which overlaps the cross section of the supporting shaft 22 when
the eﬁpﬁﬂ%ﬁﬁfg:]the i bf?ﬂén 1ti®n B34S irdeloafto onalrtalﬂh@prdx@maré}ﬁi @l end
portion” 87 e elas | spl acenent : portion I's elastically dlsplaced

WD §35ROG 8, DGSHE S SIS RO RS ol A

shaft EGI TR Lo R e area erefore, age
portion 85 press and securely fixes the supporti shaft 22 by a

pr edel&raf Wm@@@%ﬁ’ c&Vhép tﬂ]ﬁ@ngaa@apanr&@p.%’ﬁlsmqer@bssa?gﬁalky ng
shaft. 22 due: to the elastic force of the elastic displacenent portion
6 -\Ak@mfallblstoethamd)x:iahdlyendip@p:tlim%by biendingeths ebdsticfdisplace mestiportism80 as - - . ...
descri bed above, since the' engagenent portion 85 of. the fixing piece 82

is f I
OffEEH thidé ﬁﬁi"dg gtht‘éhﬁﬂ n% Oftt e%@rl%?] kG 1hedxi A QPRI fe srgﬂ?oﬁlﬂg%ﬂﬁft

vi bratt bon or sh IS ge t he engagenent porti 85-f or fIXI ng

t he R rt| shaf t e su can he. sec

1 xecd S0P B8 i dfbabe i iR ob e&&e@ﬁﬁﬁ en@%hﬁgﬁi%gf%bm%orﬁmgé Wi o
formed integrally _wth the chassi s: .the nunber of corrponents and the
manuf a&tasshoyvit BsFig thi: - reduced. . . 23 -August 2004 - -

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 againsta
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. : -.~. . "

: - 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



21 The supporting base 21 has the optical pickup section 1
its major surface. and has a bearing portion 31 in which th%3 g‘&%‘?%rgtsl&ng

shaft 22 is novably inserted, and a pair of guide pieces 32, 32 novably
engaged with the guide portion 23, as shown in Fig 12. At- one |lateral
edge of the supporting base 21:, a rack:portion 33 is integrally- forned
which is nmeshed with and noved by ti# driving gear 26, as shown in Fig 7.
The rack portion 33" is fornmed parallel to the axial direction of the

Suppoisihb&entiall S@ﬂﬁb Aal @Stwcmw BirEéon -0fOfhd *&%gfjéﬁhfg?rg%ﬁ”ﬁ&the

engagenent pa 36 novabl y engaged w th the er 24 and a

retai of, t t he nsion coil spr 25 are

ot e%béﬁg'?»h?ﬁféﬁﬁq 851 R B, B oBler Oy EREndR) $Riion B gBRa ena
on -the - outer circunferential. side of the optical. disc is- forned in a
subst SHPPAIting shathAdardthe RagREament portian B5tinicarigized & be peesseddn thegs 39,
as shown in Figs 13 and-: 14, and therefore is easily detached

from. 'aimhalirdn/&mg)ngeﬁrth%sﬁppdrange&hatfhezz bymiishichgstist fdrecobftthe: eRekicportion -

31 with the supporting base 21. On the supporting-base 21, at a position

cor r egpyItd et thdfigniganer circle side of the optical-di sc, .a i nner-side
stoppell?‘ﬂjgl ecee4clp frgirnregul ating the novement” of "t he supportl ng base 21 in-

e SRRl A T SRURL bl B B S B o

Fig.12 On the chassis 13; at one Iateral edge on the |nner circle. S|de of
t he apewhigheoverbpsdhe momlona)frtbg SHpPONg Deds22 pdieni the engagement . .
out,and formed to which the inner-side stopper piece 41 of the supporting
base portien Bfutis exsbsiadtiAllgusaralélOfo 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 the" 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 cane.be securely-fixed.. .
- In .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. .



22 On the supporting base 21, at a position corresponding ﬁzpﬁgg%tgg@@r
circle side of the optical disc, an outer-side stopper piece or

regul ating the novenent-of the supporting base 21. in the. direction of
the arrow a2 is integrally forned to protrude parallel to.. the direction
of the novenent of the -supporting, base 2las shown in Fig.12. On chassis
13, at one lateral edge on the outericircle side of the aperture 16 for
novenent, a regulating recess portion 44 is cut out and-formed to which the
outer- si drhekappeiting B4e AhARfthé BE%i?MFZtg@%ﬁ Sﬁwmsn ﬁ-%aﬁ%ec?@mtk ?‘i’aggf'\f .3 hown

in Figs.6 and 7, the "supporting sh Its both ends fiIxe

chassj fi Xi rtion t. sh W.th its axigladi.rection

ar'r anguarsh e A48 § eRBRE'tton Mg B hehinoetiBp tedli 24 BFeXABY e - -
novenent aperture 16 of .the chassis 13. The guide portion 23 is forned

par al Wserted, anea pair Sf gyidepieces’ %A 2mevahly sogagastyvith ke guige partay 23ne -

| ateral edge of the novenent aperture 16 of the chassis 13, as. shown in

Fi gs. &:sinavA 2n Fipa 2guAtenglateat edde S2tief suppertnpbasd 21\ hakepaliont3hd . face
to face from above and bel ow t he guide portion 23 and' the supporting base
21 ' gl Ay = _ |t Pgst ment of
the " SunSBrURARRRALhIch G ReR R A% moged LYy SAEHE T S AW O
suppoyting,shaft 22 The, slide nenber 24 has a rack portion 46 forned
paral Yel'& 6 the axial direction of the. supporting shaft 22, "as shown in

Fig.7: The. slide nepber 24 is nounted on the supporting base 21. so that

the rack:-pbhe ragk pertion 3inmtaraed: parkllel torbe axid ditactionrof3be supperting. - .
supporting base 21. On the slide nmenber 24, engagenent grooves 48, 49 are
23 Aughsdt 22084hown in 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 to which the

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



23 fornmed which are engaged with the engagenent pawl s 35, ack
portion 33 O the supporting base 21 in such a manner as t%ﬁéﬁgﬁ&gsotf
novenent parallel to the axial direction of the supporting shaft 22. On
the slide nenber 24, regulating pins. 50, 50 for. regulating the relative.
position to the rack portion 33 are integrally fornmed to protrude, as shown
in Figs.7 and 13. As. the regulatimg pins 50, 50 are abutted agai nst the
one engagenent pawl 36 of the engagenent paw s-35,36 provided on the rack

portion 33 @f tl‘ié@qgﬁ)ﬁﬁ bhf2Page itibh @ofiBYrdify RO| bipter efr glide
menber 24 to the rack p%rtion 33 iéﬁsrlég]ulca)ttleal.jﬁ Cﬁgthe sli d(ra %g}r%gg 24, a

Por mec it B pPOEH St CPRREPuthpep sl ! b Py-fRE ¢ Momliiifos

retaining piece 53 for retaining the tensign coil spring 25. is integrally
f orsHBHOIt MR basend] o theodired sy aljthesarrew a2 is IBWGT@EﬂfQ@ﬁ%ﬂ Hegrojudee -
retaining piece 37 of the .rack: portion 33. of the, supporting base 21,
and hgmralis} tif: ey divactisrebdithe thdwemdiiteof theesupipoitige basedd., 23. shlovirhén sl i de -
menber 24, as shown in Fig.7: Therefore, the tension coil spring 25

fﬂgrgifggﬁ’lb@ Idhas§l ??} %Fqﬁco.l'hfe‘?al éc!g%atfﬂ gf@eoﬂgﬁpﬁéle?ﬁdiﬂf theafbhgeti@n: of. .

. row a2: paralle to the a ~direction of the supporting shaft
The ortPUTRYSgiaN: S eriatig geess PRBIBFAA St Raataimert BRRRIIRG ofRT: on 5o
of the_ supporting base 21 and the rack portion 4.6 of the. slide -nenber
24 as Sidfotpper piece 43mfdhe supporiing base 231is ahatied.: t he dri vi ng 'gear 26, a -
gui de groove 56 is formed with which 23 August 2004
As shown in Figs.6 and 7, the supporting shaft 22 has its both ends fixed on the .
- 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



24 the guide piece 52 of the slide nenber 24 is novably engﬁgg Stgéaghomn
in Fig.7. The driving. gear 26, and the group of gears, not shown,

provi ded on the chassis 13 so as to be rotatable via the supporting shaft
22. The driving notor 28 is provided on the- chassis 13.The driving force
fromthe driving notor 28 is transferred to the -driving gear 26via the
group of gears, not shown. The novi @3 nechani sm 12 has an openi ng/cl osing
plate 58 which is enabled to nove between a closing position for covering

a faciegned WiaeR ard\BhEdredanRh thdengidichfenk gdwsso% bfehOPAdCHoNRN IS 14 of
t he optical pickup section 11, an h openi ng position for opening the

facin ve se tical
L0 B SR A SRR el o do I rhRBIR g BBl 1o
mtegrall , wWith the slide nenber-24-by using a resm materi al such as POM
( pol-y8%¢ pnwféh@fumorﬂﬁgsmﬁ@ -as shown in Fig: 7. The -opening/ cl osi ng
plate 58 is formed in a substantially rectangul ar shape having an an area

| ar-ge. enou@n-tle slidsentinbendr regdaifg pind S0hS0cioy aegnbatingr theBreligve: - . - -
openi ng/closing plate 58 is formed to protrude fromthe sl ide nmenber 24 via

a pai odfiohl t%st‘hbcrah @%ﬂﬁo&gﬂﬂ%ﬁdt%aﬂy%ﬁﬁeé?% g?&ru@é‘das' o‘%ﬂﬂxﬂf@@to""ard ,

t he quer surface O% e cover ne astic force o

SO and ‘iﬁn%ﬁe‘ﬁﬁgﬁg@%ﬂleap%ﬁ%ﬁbow.ahaﬂ?%s%ﬂpﬂféhe@Bﬁfé@éﬁg%?lspf@a\@feﬁ“ e

I's noved into the. TOC area of the.optical-disc or _the,inner., : circle
si de ef thepngagemané pawls’ss ﬁé@ﬁowﬁeﬁpgéherra&lwoxtzon 34 oL tha npposting hatthani-sm-
60 23 August 2004

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 -
member 24, a retaining piece 53 for refaining the tension coil spring 25 is integrally : -
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



25 is constituted by a detection piece 61 provided on the rd base
21, and a detection switch 62 operated by the detection pi%%ggg%ﬁ?ash.. .
The detection piece 61 is formed integrally with the supporting base 21
by projecting. a part of the supporting base 21 on the bottom side of the
supporting base in the direction substantially orthogonal to the direction
of the novenent of the optical pickpp section 11 The detection switch 62
is provided on a circuit boards not shown, nounted on the chassis 13. Mire

reci : : [ ] | hiJ h han it
Ps albzl?]% ?&l laaét;gﬁeggtggﬁ Eg%éﬁ?c%%ﬁ%%%eﬁ%gmmggﬁgﬁ%&ggﬁggﬂn\c}g Pﬁ%(r?s TFE of the

optical .picku cti 11 on the circuit board, not, shown, is noyed .

stbst aifiTiaeey 26, phbhe gindl ordfaiy b6t Sn XF patvidsR Ot BB 5 56a of
the optical disc. As will be described later,on the circuit board, not
shown, astthdregrofatableduin dheosuppodting ghafe?2.7The dviving motor@¥ is priowidad omthef or . -
movi ng the optical pickup.section 11. for a predetermined time period

af t er . chiaRgisd. i Thé .dﬁb.ﬁiglmré@ﬁbhomééji¢i%§dﬁbm%disbmﬂsf@r@@tcﬁﬂﬁ&ﬁ’viﬁgﬁ tch:62.. |
as shown in Fig.19. Adriving circuit 73 for the driving notor 28 I's al so

Dr o1 S 1 GhAGHE o3BT Vi Mo moter 28 1o driven Tor 2
ospoct 1o, 1RRBOVARMSCRATSR hasenps i peI R o Ss Weh Brabls O movi ng. -
the opening/closing.plate 58 to the closing. position for closing the.
aper:t uneve Retwesh a tlesingposiomieonveyerigg a fa3ngsuyiace, ¥doigh faces the optical
disc, of the objective lens 14 of the optical pickup section 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



26 The disc rotational driving mechanism 2 has a disc tablg;@ﬁgﬁgzwﬁach
the optical disc is set, and a spindle notor (not shown) for rotationally
driving the disc table 65, as shown in Fig.6. The- spindle notor, not
shown, is fixed to the cbassis 13 and. is drive-controlled, by the driving
circuit provided on the above-ndestribedzircuit board, not shown., so,that
the optical disc rotates at a constag®t |inear velocity. The opening/closing
operation of the opening/closing plate. 58 acconpani ed by the novenent of

the, QpEbsaltuRic isypa a@&ghgg lgjéce isnb@@%igw bﬁat'h_eﬁui; ggtvngwgg@ il %gtﬁ.e di sc

drive device constitute escri above, W escribed with

reference,. to_t. aw ngs Hrst.in the optical pickup device 1 in the
standgﬁfccglflgts@flpcﬁhgﬁSBﬂag%q b}Sid&%aB‘eCQBEﬂ%ﬁ? “t, i's situated on the inner
circle side of the TOC area of the optical, disc. As shown in Fig.1l5, the
aper tur e- 28 heodetepidor piege Hkabormel integmllyswithpthet uppostingibage Aloby ng
plate 58 and the facing surface of the objective lens 14 to the opti cal

di sc.. pgojeblig aaer efitheysuppertiiebaded? L bashabonbMt BISBE thﬂw;%fo@ﬁﬁ% bhge t he
optical pickup device 1 inh the standby state, attachnent of dust and

parti Q. 14 ' eohject s 4.1 6 §.i cal
o I L S e SO
devi ce, k1 in E.hi Zl standby state, the neshing. State between the rack
por t | BIF}¥® $5CtiPRel ks uppor ti ng base 21 and the driving géar 26 is cancel ed
and the rack portion 46 of the, slide nenber 24 having the opening/closing
pl ate 58 -pAdei tion $weitelvh2 isprowidastomi chiceib boalid, uohghaeasmeentedsoshown . i n
Fig. 15; Hereinafter this state.. 1is called state S4. 23 August 2004
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, not 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
board. e
- "'The driving motor 28 is driven for a predetermined time period.by the timer .
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 21;thereby-moving . : - . .
. the:opening/closing-plate 58 to the closing position for closing the aperture 26-of the: - -

- cover member 18..



27 Next, in the optical pickup device 1, when reproduction I ca
disc is started, the notor 28 is driven on the basis of a d%?%ﬁ%%ﬁgp%%a
fromthe driving circuit section. 73 controlled by-the-controller 71 and
the driving gear. -26 is :thus .driven, -as shown in.Fig.16.. The slide
menber 24 having the: rack portion 46 nmeshed with the. driving gear 26 is
noved in the direction of the arrowa2 by the driving-gear 26. As. - .a
result; the. opening/closing plate 58 is noved in the direction of. the
arrow. a2 t ' : L : [ L - L.he cover
o er g ;I‘ri]‘ng_d]% ro?ﬂ%ﬂd?ﬂn@ﬂ‘%rhg@lﬁhrﬁ% DR ISk ¢ Bfe ?ﬁﬁ@ﬁ Wiich %@V@uléah

or exposi ng acing surface o e objectl ens 14 to
the optical disg. As ghown in Fig.16,, in the optical .pickup device_l, as
the oPitsas sehinf aspindieq o (oot ik fodcowBianely R B GR g Bone =
driving gear 26 _the regulating pins 50,50 of,the slide nmenber 24 are
abut t-e8 shguimit Fighé. digazpindletmpton) ngbshywa,his-fixesktqphe: ¢hinssB3alhandlie

supporting base. 21. Hereinafter, this state is called state S. In the

opt i Gakivel&dntvlRMhctie Urivafg bieuit paoiiatd b 1k Asorddeiideiakit bedd, agai nst. ..

t he engagenent pawl™ 36; the energizing force of the tension.coil-spring 25
acts gon, = 1 ] L 21 is nmoved in |
he aPPsslfun sPHPRERS DA I0% FhaBRHLh SEnRURPERCRIGARE S " dovt ce 1
the rack pqrtion 33 of the supporting.,::, se 2.1 .is_neshed with the

dri vi ng. gedhespenigloniapgttian Qﬂ@gpﬁewngzﬁwagP}aﬁ;g%éfaf:f:ﬁ@pae ting
base2l and the-cogs of the rack portion 46 of the slide nenber. 24 becone
coi ncllwemovemeant of ébe hpticd qrickupisentismetil vintthe opticalrpicknp dgeine D6f thas shown -

in Fig. 17. In this case:, the 'supporting. base, 21 is displaced by a
smal | dgicslrivecdeviee édtishieutdd ke 8és@ibedaibolvBewil idwba debaslbatbwithficfdiens®eshi ng

of the rack portion 33 with the driving gear 26. 23 August 2004
* to the drawings." S T et
. <. - 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,



28 Therefore, in the noving nechanism 12, the engagenent p ved
away by the small distanced fromthe regulatlng pi ns 50, SOQ%RF%gnbg?{E t he
di spl acenent of the supporting base 21 by the small distance d in the
direction of the arrow a2, as showmm in Fig. 17. In the noving nmechani sm
12,, since,. the regulating pins 50i 50 and the engagenent pawl 36 are
brought away. from each other, the energizing force of the tension coi
spring .25 acts to offset the backlash of -the, rack. portion 33 of the.

Caoboct 1 N in e oried! bifupIEHIR°LI R fibrfiudlih 5t iCopBERSisc & M 1
?f Sf iét' attg ab@ mﬁéor%@za@ﬁ qnst%&fb@ fcataé{éwg'g%%a&g r%é'l fhi: éléﬂ?fg cisqt]fg‘\?{]enls on

coil spring 25 in the -reproducing state -in-which' t he: optical
pi ckupedia- 83 contiodled dydihngontrolien{7dransk ﬁhordrlmng)geah% riedbugidrigeny & of
the" optical disc, the noving nmechanism 12 can precisely nove the optical

pi ckugh&®atindmiglle. f?ﬁ@%ﬁé@m@ﬁbéﬂ@l havi gf%ﬁé rackl oftitm 46 hRGhe@RSith the t he .
arrows al and a2 and |nformat|on disc -Can be s tlsfactorlly read out by

e BB RS R b Bl
ERT et e o

toward the inner circle side of the. optical disc under the control of the

cont r opémEngpbsitim fonopeningthd-apertite Aoftthe cowgptmembepl 8 kndifor esgposimgn. 11 As -

noved into the TOC area of the optical disc or to a position on the inner

si de fafciftesukffectdfie obfsctiRiens 1970 MEGRi@l dRc. IASsSROWAGH Fifd6, in
the optical pickup device 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 méve_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.



23 August 2004 29 base 21 is abutted against the detectiom$w,beho63 thus

operating the detection switch 62. The detection switch .6% I's, set I1n the

ON-state and it. is detected that the. optical pickup section 1.1 1is

. noved, into the TOC area or to a. position on the inner side than the TOC
area. Wen the: detection switch 62 is set in the ON-state as shown.in

Fig.17, .a detection signal, from@Be detection switch 62 is supplied to

the. controller 71, as shown in Fig. 19. This: controller 71 controls the

dri vi mgefdfbfdliih thed bcving RichhfiRn12 MhBEngaddinelt patd w&gﬂbﬁe@aﬁi{ag\ﬂy‘g _
signal for rotationally driving the driving' notor 28, by a predet’erm ned

tinme pgeriod,timed by.the, timer lrcuitenln v . T | S: - i -
rechaleetiral st e 2l b Bl i it SO e Wb b giselatGr YO or e
arrow al by. . using the driving notor 28, by a tinme period preset by the
ti ni-efuppaitingtbase 21y hesmall distancg din thoguegeref thmagam ahasghopar - -
operated and set in the ON-state by the detection . piece 61 .of the-
suppoiit Fig-1 7pake ikl muvémg tnerhapisne R, pinckuhe segilating Iins $0siS0uaicthe. . 3
substantially at the center of the TOC area of the optical disc as shown in
Figs . QN ' ! otiep d : | section
11 1| s'%gr%%gnéﬁtﬁaﬁﬁeﬁl n tlr?gg f?ﬁ’%f'?%‘ﬂﬂ%fa g]ér?ttamgf IEhOE\tN a ‘%ggr%ggfﬁhéﬁoﬁ?@m ’
pi ckup device.l is inthe stat ho in Fig. 16, the,.in i de stopper
B! ccolasi ESilng g oo £ gonadiet e ekt ol gah TR 53 of fiE S OPPET
regul ating-recess gort ion 42 and the novenent of the supgorti ng base 21- is
r egul-supRErtingbase 26 ppi ke rack pastiendarofdhe slide membes24pviRapspsetiathe 11.- As
shown _ :
driving gear 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



23 August 2004 30 in Figs 16 and 19, in the noving mechani gym %gmﬂQO@QE t he
novenment of the supporting base 21 is regulated, the cog 38 of "the rack
portion 33 of the supporting base 21 is detached fromthe driving-gear 26
and the neshing state of the rack portion 33 with the driving gear 26 is
canceled. In the optical pickup device 1, as shown in Figs.15 and 21, the
driving notor 28 As - driven .by-. 28 predetermined tine period preset by
the tinmer circuit 72 after the novenent of the -supporting base 21 is

regul dhewl2] idanAtedespiaiist tinistettion switdh 62ihes ogelﬁiﬂn g theraet&slidswiteh
direction of the arrow al by the driving gear 26 against the elastic force

f th
Shoun o7 PrgaopEoh, sYHETEh et B EORCEIaLe Bnd A5 BRICIEG TREAR MG 25 o1

f th I | at t o) 21 dth
Opont R et ol 05 B oG s arek et e -
direction of the arrow al to the closing position for «closing the aperture

20--of then€Ofourma. menber .18 -and for covering .- the facing surface of the
objective lens, 14 of the optical pickup section 11 to "the optical ,disc.

As i.s deSC’WH@ﬂ" tR@Aétction"swiieh BRt st 1ﬂ'tﬁé§l(}i!\105%/ﬂecﬁ Sh@G A IadF; Oat he .
present invention, since the opening/closing plate 58 .is sec er

5 LGP L GO B 1 RSP B SRTAHE T R e,
opt i cHl Ll Lo Bl e éir?‘aﬁgféi’r%iﬁ%'ss”caéﬁai thesde Vi Eet he
optical pickup device 1 prOV|ded in the disc drive device, since the
openi A3/ autpuing dpiwing istgnabffor hetaspeallygdovieg the plrivieg 58oicr 384 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~
‘:m@ﬂw&Mwm@n%ﬁﬂmmeMmmdmeMadmﬂﬁﬁﬂMMyhﬂ_
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 againsi-!h§:.-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



23 August 2004 31 affected by the lever ratio as in the CQﬂ¥ﬁPQh@Q@@4
openi ng/ cl osing nechanism it is possible to precisely contro he
operation for opening/closing the aperture 20 by. the opening/closing
plate 58. Thus, it is possible to inprove the reliability of the
openi ng/ cl osi ng operation and to precisely control the operation.
Therefore, with the optical pickup dgvice 1 according to the present

i nvention, since the aperture 20 of the cover menber 18 can be securely

cl osegqy %&I.f@and ? qﬂ'tﬂ@ﬁﬂ@ﬁgcﬂérﬂgﬁ 2B si Q@%le‘?{t o?H?és t@%t i cl e§

to the ective T'ens revente at| ctorily. I cal

pi cku eyi.ce 1 ed in,th I sc driver since th e I zi ng
Por cebars thas replafed, 467 FO&B%-OEQ}QW?% potlian et Brrdaporig ﬁﬂ%e eLax1 ash-
and for energizing the opening/closing plate 58 in the openi ng di rection,
e -r detached faam theriving peiclt endenmeshingsate g thegadt poridn 33 wih
above-descri bed conventional opining/.closing : nmechani sm 145 are not
necessigg Wriv gé;ﬁrgﬁ istdaqcéelegber of conponents. is. reduced.and the structure
is sinplifie t hus. enabling reduction in, manuf acturing cost. As the

PALucure b gRd OGRS ISjERSIS I Kufets WP e R i Gguas e ot

t he optlca pic Cah e RPARI T & ere enen

wor kabi 1 t reductlon Ln assenbl ail ur rovenent yiel d can be
¢ oal | FATRERIRYIPIEAEICAD H@?cpf%%%%pa@%e&%)fdﬁwel S iragt 2 Bate e utad o -

reproduce information froman .optical disc, the disc drive device may
al so-beoverneenstdfithe suppartingdasel 21 rif orgwdatiedn. Asa teswhi pehotheslidgpacmper cal -~ - .
di sc which enables additional witing
24 is moved in the direction of the arrow al by the driving 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 6p.ening R
-+ 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 reﬁd 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



23 August 2004 32 of information or a rewitable optical di heh
I nformation can be rewitten. As a matter of course, the. %?EUQQ;?@QE
device may al so be constituted to -record/reproduce information
to/fromother optical discs such as a magneto-optical disc or the like, by
provi ding a magneti c head mechanismfor recording information at a position
facing the optical pickup device. Badustrial Applicability As is described
above, with the optical pickup device according to the present

| nvenhifeprednby the |6RGaatbng iﬁrlﬂé%n‘z@ﬂﬁi@ﬁﬂ]%ﬁéﬁh@&]cﬁﬁl%ﬁé&a?ﬁhﬁ ioRé i cal

pi ckup device, it is possible to inprove. the reliabiTity of the

openi ng/ ¢l.esi.ng._operati on f I o) L ng/. ' a ecurely
or eveRpspR3oneRBebfborfiy ot abctaeRRG Wb LRI PR IR HS LR 2A B
objective lens. Mdreover, wth the optical pickup device and. the

r ecor apeRingrRlosingr platesddei dduseili tsepossibls 1G iwprovn the rehabdiigrel the
structure and reduction-in-manufacturing cost can be realized. 23 August
2004 3pefingldVbsihghpeestivdambtomdeizely emitosithe operttivce conpri-siong:...an. .
opti cal - pi ckup having an objective lens and provided to be novable in the

gg?:2;|db[g§3ipé}ﬁré2fwﬁﬁ‘ﬂﬁmﬂtﬁi pfokap dePide! 1 stlcof R tBhE pReRl ANEHRENON the .
.- since..the. aperture .20 of the cover member 18- can be securely. closed by the ..
. opening/closing plate: 58, attachment of dust and particles to the objective lens 14.can

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 pickup device can be simplified. Therefore, improvement in workability,- -

-+ reductionin assembly-failure and improvement in yield can be realized.. = .. v o

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



a slide nenber having an opening/closing portion for openlng§ hg@hag@p
facing: surface of the objective lens to the optical disc, second
rack portion provided to be slidableon the- flrst-rackportlon and a
driving. mechani sin having a driving gear which -neshes with the- first rack
portion and the second rack portion; wherein when the first and second rack
portions are driven by the driving gar and the: : optical. pickup is thus
noved to a predetermined position, the neshing state of- the first rack

por {1 Of itfohation did eiaBleaptice] AROES WaicRIMohfItioReal BeTiBRkiRA AON | o |
driven by the driving gear to nove the slid menber, thereby noving the

cur 1 aban B ARG hERse R RER Hﬁ&rbﬁop% PREB 004 B5ehaRU PR Zﬁ.eng

surface side. 2. The recordln? and/ or reprodUC|ng device as clained in
cl ai min omﬁspaltﬁ/fmrpfh@rr@tw disgp spel pup magnete-gpHeel disposdlq Bkeibied -
position on the inner, circle side of the optical. disc, the neshing state

of t hpraﬂndmg@nmenm}mbd rieehbhisat foraekoqting information atn qm&mbn R3inMygust
2004 34 3. The recording and/or reproducing device as clainmed in claim 2,

furthege. ggﬁ)(gg;g} ngd@v]g@t ecting section for.detecting that .the optical.
pi ckup h redach predet erm ned position on the inner ci rcle side of

t he optlcal disc The recording and/or reproducing device as claimed in
claim.3, wherein the- detéecting section is operated by the optical pickup
when tl@;f optical -.pickup has reached - at Ieast a p05|t| on |n a

t abl elndustidek AppHcahility of . the optical disc.: - -

As is described above, with the optical pickup device according fo the present
- inventioirand the recording and/or reproducing device using this optical pickup device, -
.. it is-possible to improve -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

- :reduction in-manufacturing cost can be realized.



5. Therecordi ng and/ or reproducing device as clainmed . in. cigggb%tzbgfther
conprising a control section for driving a driving notor for

predetermned tine period on the basis of a detection output fron1the
detecting section. . 6.The recording and/or reproducing device as cl ai ned
in claimb5, wherein as the driving notor is driven for a predeterm ned
time periods the, optical-pickup is 3ved further toward the inner circle
side of the optical disc. The recordi ng and/ or reproduci ng device 'as,
claimed in claimb5, further conmpUIsAiNSa regulating portion to which the
optical pickup is abutted and which is adapted for regul ating the novenent
of the optical disc, wherein as the optical pickup is abutted against.
the, regulating portion and has its novenent regul ated by the regulating
porti th ate of the first rack portion with the driving. gear
-i s gancetfgélecorgmg%ﬂﬁ/@é%‘B@%“&ﬁl&v?c&rc%@wg&gm ng device-as claimed in ‘-
claim1, wherein at | east one, protrusion is provided on the slide nenber
and-an aiautanmpthabpml@np hayzngen@lbgncttyd lens agdipnevidetido peanpusblerinithe .
provi ded on the optical pickup, and wherein as the second 23 August 2004 35

rack pedial diretSoeyagd olpmhh&sé'“ ving notor in.a direction.such that the
openi ng/ cl osing portion opens the faC|ng surface side, thus abuttlng t he

e PP o BB 2o PeC o0 L2 st
The Trrst.ad 'e%?m& haiine @ﬁgg‘ééis%#%SIngy@%%%%@q g closinga facing O
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.



10. The recording and/ or reproducing device as clained in chai : rein
as the first rack portion is nmeshed with the driving gear,b?ﬁgkgrﬁggg
menber is slid and the protrusion and the abutnment portion are noved away
fromeach other; 11. The recording and/or reproducing device as clained in
claiml wherein the optical pickup further has a cover which has an
aperture forned therein at a positiom facing the objective |lens and which
is adapted for at |east covering the objective lens, and wherein the

openi g/ cl O GeBSHdEAE MnARNE e Bdﬁ&ﬁ%ﬂé’ﬁbe bt wRemed! iie C{%ﬁlzj ?goﬂlrflférr

opening the facing surface and the position for closing Cl ng:

surfac o] ningl/closing the aperture. 12. T recordi ng. ,and/ or

epr odUTHGTREH deRBRE Meton Th detPingREH s oniidn pighup irS pttea 87 O
regul ating portion to which the optical pickup noved toward the inner-

ci rct Predeteruingg: pesitionoadhe dnngswincielsisdepfithe eptiral disapt-ed .f or regul-ating

t he novenent of the optical pickup,.wherein as. the optical pickup is

abut t.eld -agalnstecobdingeand/at kdgodugiagtdevicand chawedtis clany 8mHeréRoteat ed. by . -
the regulating portion, the neshing state of the first rack portion with

o SR AESioh s SRRl e 30RO I8 oy FRE SRR T .
nner 2 sl gOSHER UER k- oF et pfear D GPIBRRTERG (he <1 do menber xis
noved, thus_ noving the opening/closing portion fromthe position for
openi Ryt hdheageeryding fandéor sepredeeinghdevioe east cladmednin. chrinhd, pbgtheron for. .
closing the-facing surface side 14. The recordi ng and/or reproducing
devi ceoampriding wecbntrolcdeation1fdr dafvdngiandmbhige 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 pbrtion 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 has been noved to at |east a position |?3gu st 2004
tabl e-of -contents area of the optical disc, the driving notor P& 4ri Ven
for a predetermined tinme period in the direction for noving the optical

pi ckup further toward the inner circle 15. The. recording- and/or
reproduci ng device as-clainmed in.claim 14, further conprising a detecting
section for, detecting that the opti3zal-pi ckup has-been noved to at |east
a position in the table-of-contents area of the optical di sc, and a control

sectigﬁe;kg)@m&ﬂs\m@@e n}@%ﬁhﬁ@&fo ﬁehﬁ fa%re% Bﬁ% urt oY tg%amgg (ﬁc%h din

the direction . g t p |caI p|c ner

To. e HRnPRER AR e e shilfers kTR duiia SR T, ehher ei

the control .sectidn has a tinmer circuit for timng the predetermned tine
peri odPortion;the fizst Brch prgtionAumsshed priduieidriving gear as. clai med-in claim
12, wherein at |east one protrusion is provided on the slide nenber and an

abut mént - poFhé amamirﬁ andfy Uiepesthagdng ddvicd e ElaithédSinoo]dim -8 %iﬂ'}%ﬁ' an. the,
optical pickup, and erein as the Second rack portion is noved by the

dri Vi RGiRidhe bh e&sﬁbhﬁ&ﬁwqeﬁg@m@&bveﬁsn%@ﬁrs‘f\?ﬂéiago&%{i’nha@% B5SEEONy the

opening g portion opens t aci ng surface Si
protruysi,on ai nst the abut ment portion;- the first rack portion is nmeshed
W t'h trﬂ%k 8Pt Vﬁ’n gear. 18.The, recording. and/ or ‘r'eproduci ng device as
clainmed in claim 17, further conprising an elastic nenber tensioned

bet ved®. t hd e reserding angior repndaciagdericessoiaimadiivic] pion O wherei as i
recordi ng and/or-reprodum ng device as claimed in claim 18, 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. -
-..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,
- .- andwherein the opening/closing portion moves oﬁ 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 opt.ical 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.



first rack portion is meshed with the driving gear, the sligleal 8hod S
slid and the protrusion and the abutnent portion are noved awa rom each
ot her. 20. An optical pickup device conprising: an optical pickup section
havi ng an objective |l ens and provided to be novable along a guide portion
a first rack portion provided on the optical pickup section; as slidenenber
havi ng an opening/ cl osing portion fdi opening/closing a facing surface of
the objective lens to an optical disc, and a second rack portion provided

to bd3sli ddel recordinpantliorseproaukinodétionas alatnead $h chiimal eoherdis thédavi ng a
driving gear which neshes wwth the first rack . portion and the-second

byt he ot e ARk SRon o By PEhE SRR pickly AR s "

by the | nggear and the optica us nove a
rack portion with the

predeterm ned pqsition, the neshing,. state of fjrst

G v WP el e DAL B o b T Sy SHEHE et memEcs te Praeedh By he.
driving gear to nove the slide-nenber, thereby noving the 23 August 2004 38
openi Hyrangdhe gppuing/dasing peortiop fivm timpésitionfreripepingiheffacimpsadadeace: - si de
of the objective lens to a position for closing the facing surface side.

21. Theideosftthealbjedtidalens ey teepcition ddr@sing thd Pl urfadhgel n-at | east.

one protrusion’is provided on the slide nenber and an abutnent portion to

e T T R R .
mot o tl‘ire.nogtigaji-rp?c tuipqlqasslye%?l Ihgf%d tc')t atﬁeast a position‘in 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



openi ng/ cl osi ng portion. opens the facing surface side thus ' he
protrusion against the abutnent portion, the first rack po%??g%&#gg%%shed
with the driving gear. 22: The optical pickup device as clainmed in claim
21, further conprising. an elastic nenber tensioned between the first rack
portion and the second rack portion. 23. The optical pickup device as
claimed in claim22 wherein the firgg rack portion is nmeshed with the
driving gear, the slide nmenber is slid and the protrusion and the abutnent

porti f idel hi€idlo (B - | ce as .
Qgeﬁf@/ﬂﬁgﬁg Zggdﬂﬁﬁn dpReiy Q‘H&H‘acﬁh?%{lrfac@élde, 'i'l‘i’ué)%lhtfﬁ%ﬁ @E?ﬂtflﬁglrﬂﬁgis o

clainmed in7claim2Z0, wherein the optical pickup sectio

cover j ha n _aperture.f ok t-herein .at pQsi Li f.ackng the

ob] ocPEOES[ tH2RaRibeAR RS AT Sadn BhRlD Rl Pie BRI BHEE ve

| ens and wherein the opening/closing portion mpves on the cover between

the pd8iti dmef mcordingnandor Haproseicitg davicacas sladmedeinpsliim -3, fforther osi ng;

the facing surface, thus opening/closing the aperture. 25~ The optical

pi ckuposhgrisiey aselaktic methben t@lstomadikiween theefirst erokrpaaiiog addghe §econdpor tian .

for guiding the novenent of the optical pickup section in the radial

di r ectd Am@ichugust. 2004 39  of the optical .disc, wherein the guide portion

has a supporting shaft for guiding the optical pickup section, a reference .
| eas f.an, outer. Q%@cunferg?tial

portiop abuytted at.. at t osi,ti.ons ( J
por t1 04 of pReCaHiping g eRi iR donierd SiREd Sl SorbEr RN | an -
engagenent Eortion engaged.with the outer circunferential portion of the
suppofistige
wi th the engagenent portion for energizing the engagenent portion in the
radi aprairusich aad thé abitenens pootién ag moved away from each other.
~20.-  An optical pickup device comprising:
"+ i-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 2 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;
we+. . --wherein'whenthe 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 -

Sreation ismipshed aviths thecddving gesenthe sligy mesrbarosmdid and gral 1y - - -



shaft. 26. The optical pickup device as clainmed in clain125,3ﬁ@§ﬁ§b@‘4he
el astic displacenent portion ;is? bent froma direction su%sta tlal?y
parallel to the axial direction. of the supporting shaft to a direction
substantially. orthogonal to the-axial direction of the supporting -shaft,
t her eby energi zing the engagenent portion in the radial direction. of the.
supporting shaft. 27. A recordi ng andBor reproduci ng device conprising: an
opti cal : pi ckup having an objective lens and provided to :be. noyable in

. the opegiing/cidsingqidroon dromna émiticﬁﬁfoﬂd)peﬁjillg the TatingaskfRerdilenranevi ded
on the optical prckup;. a slide nenber-having an opening/closing portion

B?;COBQLH&B%‘% ssid“BpSsit'Bﬂ‘ijoPQlos?ﬁﬁ{}%%cgfgdﬁﬂfac%béiﬁé’tiVe lens to the optical

SCondPr ack por 1 0n.% provi 0 be §lidable on the first

rack rtiqgn; and driving mechani sm having, a drjving gear which nmeshes _
with ehe f%%t‘oi’%%%jzplcﬁﬂpt‘g%‘ﬁcﬁn@f f:fﬁémgac%&laﬁat@opdv F15H: - B 3leAplg@Be 2004
40 wherein when the first and second rack portions are driven by the

dr i-vi.prptgesionan provigledpon ted slpdecinembes andumn pbwiedentepatipnadchenbuited. -
position, the neshing state of the first rack portion with-the driving

gear hgaindnaR! St ARibi ROprRefRos o _éatliﬁﬁdﬁseafdm%dwh&f&n%itﬂéng gear...,

to noveé. the slide nenber, thereby noving'the ™ opening/closing portion from
2 Lo ol BERAF R eSS mRhge R BT e s o 2
~ 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.
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



openi ng/ cl osing portion to. close the facing surface side i

state. 28. The recordi ng and/ or reproduci ng device as cl ai ng%%ugﬁsg?g%ﬂ 27,
further conprising a regulating portion to which the optical pickup noved
toward the inner circle of the optical disc is abutted and which is
adapted for regulating the novenent of the optical :pickup, wherein as
the. optical pickup is abutted agai 3 the regulating portion and has its
novenent regul ated by the regul ating portion, the neshing state of the

first ofaplk mmail.qﬁscwﬂerémethérqu\ﬂ@ oﬂﬁﬁrha}ssa 5@;52\%&@%-%% foT%gia@g%éi ng.

and/ or reproducing device as clained in claim ereint I Vi ng

not or : gf [ Ireetl . ' t gQpti.cal pi.cku urther toward
the 1 SREeALp R Pt BB AR bRt B B AR bR B e of PR rmer 1 o
moved, .t hus, moving the opening/cl|osing portion fromthe position for
openi- S upEerstiah GO %@36 syppertingrshaf{dopppsiioning the suppewingshagiosnt i on
for closing the facing surface side. 30. The recording and/ or reproducing
devi-cengsgamhantpeition engaged 29th thheuercinfienferdital grificabf Mekifpordagbeen.
noved to at |east a position in a table-of-contents area of the optical

di sc, shi®, aflavdmgl,aaﬁmi%@gﬁ?el;?éfg{rtg@oﬁ% rﬂ{eﬁdﬁ}tsgfzyi e li}?)ui.ﬁ};ér %%dg%&é;ﬂ the 23

August 2004 41 directi I ng the opticda oward t he
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OPLICal g ckup has been moved Lo at east @ posi tion in the
driving.the driving notor for aprgSLtgLﬁfhégn?iﬁecggﬁ{gg, ?ﬁctkgndrséction
L g g i gﬁg; n tg gziee optitak plickuipc ldepideunt helairhedaind cldim i25newhesdin cthe, elgtithe
- 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;



detection result fromthe detecting section. 32. The recordj gﬁgﬁgé@@4
reproduci ng device as clainmed in claim31, wherein the control “section-has
atimer circuit for timng the predeterm ned tine period. 33. The recording
and/ . or reproducing device as clained in claim?28 wherein at |east. one
protrusion- is- provided on the slide nenber and: an .abutnent portion to
be abutted against the.protrusion igg provided on the optical pickup, and
wherein as the second rack portion is noved by the driving notor in af
direction . : ' i | e faci urface
WL ute%ﬂ‘%cﬁthﬁeeﬂfb?%ﬂﬂ@Sé&lcpxsagggyior%ﬁ a@UAPaney il dlflfl‘l}ng;g%afhe

side, thus I ng. protrusion nst t por

first-r orti.on Js hed with the drivi.,n ear, 4. The- recording
ands oanids BRliEHT kil PR Sodbatoharedriamingd 86 iom, Hitunisltag e of ng-
an-el astic nmenber tensioned between the first rack portion and the second
rack . plog firgirrack portivre withcibie diriving gdanis caneelodaodnbe desdmkraak portion:is - . -
clainmed-in-claim34, wherein as the first,rack portion is neshed wth the
dri.vi.ggiveaaby the driividg BEd0es mdvel i aNde tMemBTOthERRN. ABFdghehabut ment
portion are noved away from each ot her.

- 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. .- ..
28.  The recording and/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: ¢ . 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, wheiein 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
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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
-..¢-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 direetion.

- for moving the optical -pickup further toward the -inner- circle, on the. bdsi-s 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 a$ claimed in elaimy 33, further

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

.. Tack portion.-

+.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.



