1 DESCRI PTION Optical Pickup Device and Recordi ng and/ or Reproducing

Devi ce Technical Field This invention relates to an optical pmmmmmmmmmmwﬂm
for recording and/or reproducing information to and/or from aili

recordi ng medi um such as an optical disc or a magneto-optical disgesand a
recordi ng and/ or reproducing device having this optical pickup device.

Background Art An optical pickup devige which reproduces inf ' rom
an optical disc such as a CD (conpact disc) as an optical mewmmmm
The optical pickup device of th)g C:RQFTT@N an optical pickup 1%dboober
reproduci ng information from an op§| cal drsc, a noving mechanism 112 for

nmovi ng the gptical .pickup 111 in the radial, directjon of, the optical disc,
ond 2 chass pticeb Pihuibeuiseand Bedmdintzancher Bpradstns Deyisei 15 and. al so

supporting the noving nmechani sm 112, as shown in Fig.1l. The optical pickup
111 is provided novably in the directions of arrows bl and b2 in Fig.1, in
an aperture 116 for novenent provided in the chassis 113, as shown in Fig.

1. The TRhhfal Falgkup 111 has an optical system (not shown) having an
objective lens 118, a driving portion (not shown) for driving and
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axis, and cover menber 120 for covering the drivipg .

reproducing information to and/or from a disc-shaped recorcﬂng medium such as an

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

having this optical pickup device.

Background' Art

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 optiéal disc,
a__mbving 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 pickup 111 and
also supporting the moving mechanism 112, as shown in Fig.1. -

The optical pickup 111 is provided movably in the directions of arrows bl and
b2 in Fig.1, in an aperture 116 for movement provided in the chassis 113, as shown in
Fig.1. The optical pickup 111 has an optical system (not shown) having an objective -
lens 118, a driving portion (not shown) for driving and displacing the objective lens

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



portion. The optical pickup 111 has a light source such as a | aser diode
for emtting a |aser beam a group of |lenses constituting the optical
system and a light receiving section for receiving a reflected |ight from
t he optical disc, though not shown in the draw ng. The driving section
provided in the optical pickup 111 has a |lens holder for holding the

obj ective lens 118, a supporting mechani smfor supporting the |ens hol der

di spl aceably in the direction of the optical axis of the objective |lens 118
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el ectromagnetic force. The cover nenber 120 is nade of, for exanple, a
resin PRIEPR-al formed in a substantially box-like shape, and has a
substantially elliptic aperture 121 provided therein for exposing the

obj ecti ve | dite dpitical packuipel biphasallight seyrcasuestnasva laserFdigdd folemittimgi g - .
mechani sm 112 has a supporting base 123 for supporting the optical pickup

111, alsdeppeaid, W0zl df 1bAded €6nStHRBAE thOGplibsl SMHRRAT AAAQ [P eLeiFingrovabl y
in the radial di rgect ?on of the I(l)pticag di sg,] a séﬁi de’ portilg%‘ﬁl& f(])?gm

nmovabl | ¢l ' rting. e 123 .shide nber 126 for .moving the
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slide nenber 126 in the axial direction of the supporting shaft 124 with
respecdrawing el bediving segtipapsovivied in the opticalpickanrl 1l hes & kens hpldardgr ¢ he
slide nenber 126, and a driving notor (not shown) for. rotationally
dri vi-nholdiagdhé objegtivelems 128, a sspdrting nmechehigmilfor3upporingpthededs poldkup 111 -
is arranged on the major surface of the supporting base
displaceably in the direction 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 ellipticaperture 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
guiding the supporting base 123, a slide member 126 for moving the supporting base
*123, a compression coil spring 127 for energizing the slide member 126 in the axial -
direction of the supporting shaft 124 with respect to the supporting base-123, a driving

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

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



123, and the supporting base 123 has bearing portions 131, 131 through

whi ch the supporting shaft 124 is novably inserted and a gui de recess
portion 132 which is novably engaged with the guide portion 125, as shown
in Figs. 1 and 2. At one end of the supporting base 123, a rack portion
133 which is neshed and noved with the driving gear 128 is integrally
formed. . This rack portion 133 is fogned parallel to the axial direction
of the supporting shaft 124, as shown in Fig.1l The rack portion 133 has

engagement Al g ikaPpickip 11144 sﬂaﬁ%@d SRR joishftabb St fld dprBRiREbad?S, and

a retaining plece réetarni one en e conpr spring
127. . sh in Fig.1, the axial direction of th upporting.shaft 124
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the aperture 116 for novenment of the chassis 113, and both ends of -the
suppor suppoxingf shafe424rie nidvabdy omsertedeamhasgiide recGessypdrtirnnbeticlons, - not
shown. The guide portion 125 is linearly forned by using a resin materi al
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al ong one | ateral” edge of tThe "aperture 11.6 for vement of the chassis
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Fig.2. Jhe slide mber 126 has a rack portion 138 forned. parallel to -the
~axial  d@viRg geenldt Isintegdalby 60EMety shaft 124, and this rack portion 138 is
shifted by 4 approximately a half cog thickness fromhe rack portion 133
of -t he suppditis rgkqeation 133 is formed parallel to the axial direction of the supporting
shaft 124, as shown in Fig.1. The rack portion 133 has engagement pawls 135, 135
- which are engaged with the slide member 126, and a retaining piece 136 for retaining:
-one end of thé compression coil spring 127.

- Asshown 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 113 by fixing portions, not shown.
- The guide portion 125 is linearly forrﬁed by using.a resin material and is formed
.parallel to the axial direction of the supporting shaft 124 along one lateral edge- of the
- aperture 116 for movement of the chassis 113, as shown in Fig.1. With this guide
portion 125, the :guide recess portion 132 of the supporting base 123 is movably
- engaged, as shown in Fig.2.

-The slide member 126 has a rack portion 138 formed. parallel to the axial -

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



123, as shown in Fig.3. In the slide nenber 126, engagenent hol es 140, 140
are fornmed which are engaged with the engagenent pawl s 13S, 13S of the
rackportion 133 of the supporting base 123, as shown in Fig.1l Moreover, an
aperture 141 in which the conpression coil spring 127 is arranged is

provi ded substantially at the center. of the mmjor surface of the slide
menber 126, and a retaining piece -142 for retaining the. other end of the
conpression coil spring 127 is forned at one end of the aperture 141. As

shown in Fig.1l, ;one d of, the compression coil spying,.l27 is r.etained by
the r ePRidisIF At At Sl ihicRReS BT B reoRSitien” B PR imnlifh obEs e
123, and_the other  end_of the conpression coil spring 127 is retai ned by
the retl@dnpnghpwacin Fip3oringthe slideimembsiilas, engagemenidides 140n440 are
conpression coil spring 127 energizes, by its elastic force, the slide

- menber fadfed whtid:ieaxdiemgagddmithfhmgageﬁwnbﬁa\pmalsl, €85 bbthchachpbtion 3 ection
of the supporting shart 124 with respect to the rack portion 133 of the
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118 of the optical,picku 11 which,faces, the. optical djsc due to an air
ur  enCOMATRIOR Rl Fa0nga 27 s aHangehigeroidetbsiiielc the Sensr of fed | ke.
an openi ng/ cl osi ng nechani sm 145 is provi ded which has an- opening/cl osing
menber majer ghtfarelodf tho skide memeharekbl6, and vsetaipipggiie¢cohd 2 dor retening ithey t he

facing surface of the objective lens 118 and an opening position for

openi ngtlercemixgfahe mgntm@ssi@pédws;lﬁmg 22 ivforinga abbheehd vetheeajserukd 149. t he

optical disc, 5 as shown in Fig.l.
As showninFig.1, one end of the compression coil spring 127 is retained by the
- retaining piece 136 of the rack 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 the
slide member 126. Therefore, the compression 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.
‘In the optical pickup device, in order to prevent attachment 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 within the device in the reproduction standby state
or the like, an opening/closing mechanism 145 is provided which has an
. -opening/closing member 146 provided movably between a closing lposition for

- .covering the facing surface of the objective lens 118 and an opening position for

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



The opening/ cl osi ng nmechani sm 145 has the openi ng nenber 146 for
openi ng/ cl osing the facing surface of the objective lens 118, a rotary
shaft 147 for rotatably supporting the opening/closing nenber 146, and a
tension coil spring 148 jor energizing the opening/closing menber 146 to
t he closing position, as shown in Figs. 1 and 4. As shown in Fig.1, the
openi ng/ cl osi ng nenber 146 has an opeging/closing portion 151 for
openi ng/ cl osing the aperture 121 of the cover nmenber 120 of the optical

pi ckup . isng portion 152for rotatably supporting the rotary
-shaftag%ﬁgwﬁ lgqggilde portion 153 slidably engaged with the cover nenber

. 120 for quiding the peni ng/ cl osing paortion_ 151, and an operating portion
154 for rot ten@ppﬂ@g/ﬁeﬁ@gi mgchaisinnd 4gohas dhie19pening: mem @Tec]{416o%§T of -
arrows cl1 and c2 in Fig.l. The opening/closing portion 151 is forned in a

subst aopeainigyclbkinlg the dheingisueface ofthe abjectiviedens A8t haotppahattut4ader of the.
cover nenber 120, thus opening/closing the -aperture 121 of. the cover

menber ;Jiathb ' ' 2 ol Sel I f %temg of the
openi n(f:j(?{cl osl§r Egpggﬁmggﬂle?%hg%d%g%glaﬁgﬁ%? g&% ngﬂi ﬁ t%ﬁr{gﬂ Cta Hes‘ﬁﬁ‘r?n ary shaft
147 is rotatabl.y inserted. ,The quide,portion 153 is fornged to have a cross
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engaged with a substantially arc-shaped gui de piece 155 which is
i nt egr Kigy/1eBAifed to protrude -on the outer circunferential portion of the
cover nenber 120. The operating portion 154 is fornmed at a position where
it Is: exposdd shoven inég.df thedopendng/cRisimg hdmpeov46iéds an dpenimg/ctdsisgi s.
113, on the outer circunferential portion of the bearing portion 152, as
portion 151 for opening/closing the aperture 121 of the cover member 120 of the
- optical pickup 111; a bearing portion 152 for rotatably supporting the rotary shaft 147,
- a guide portion 153 slidably engaged with the cover member.120 for guiding the
- opening/closing portion 151, and an operating -portion 154 for rotating. the:
opening/closing portion 151 in the directions of arrows c1 and c2 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 which the
-‘rotary shaft 147 is rotatably inserted. The guide portion 153 is formed to have a cross
- section.of a substantially U-shape fallen sideways, and is slidably engaged with:a-
substantially arc-shaped guide piece 155 which is integrally formed to protrude onthe - -

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

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



shown in Fig. 1.. Wen the optical pickup 111 is noved to the innernost
part of the recording area of the optical disc, the operating portion 154
is abutted against the operating. protrusion 156 and rotates the bearing
portion 152-in the direction of rotation of the rotary shaft 147. The
rotary shaft 147 is provided upright on the supporting base 123 and is
rotatably inserted in the shaft hole gf the bearing portion 152 of the
openi ng/ cl osing nmenber 146. The tension coil spring 148 has its one end
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bearing portjon 152 of the opening/closing nmenber 146, as shown in Fig. 1.
The t eRBPWA Bdig. 5pWhan thesoptivel gickep tieisrmened o themnezmast parof the
supporting base 123 and the rack portion 138 of the slide nenber 126 in the

di r ect irecordigg anfaf 6£1ld opticdlalibgakt aperatind poas@aeds4tio abhigedraiguiny thear
128, and is precisely noved to the supporting base 123 and the slide
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portion 138 of_ the slid er 126 are energized by the conpression coil
spring feEponoff HGEarMéSHg‘é rth the driving gear 128,  the optical pickup
111 can be noved with high precision. On the chassis 113, a disc
rotational drheviotgrynelafadidgmst ovidadaupght by theisuppgrtinghbasgpl2Z anddssc i s-
provi ded. The disc rotational driving nechanismhas a disc table 160 on
Whi ch trbeatatlyiingértet irtheshadt holard the bparing poré® 1152 vPths bpsming/dbsing

rotationally 7 driving the disc table 160, as shown in Fig.4.

member 146. The tension coil spring 148 has its one end retained by a retaining piece

- 158 provided on the supporting base 123 and has its other end retained by a retaining

- piece 159 situated near the bearing portion 152 of the opening/closing member 146,

as'shown in Fig.1. The tension coil spring 148 energizes the rackportion 133 of the

supporting base 123 and the rack portion 138 of the slide member 126 in the direction
~for offsetti.ng the backlash with respect to the driving gear 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 pickup 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 can be

- moved with high precision. |
~. - Onthe chassis 113, a disc rotational driving mechanism for rotationally driving

- .the optical disc is provided. The disc rotational driving mechanism has a disc table

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



In the optical pickup device constituted as descri bed above, when
reproducing information fromthe optical disc, the supporting base .123 is
noved al ong the supporting shaft 124 and the guide portion 125 by the
nmovi ng nechani sm 112, and the optical pickup 111 is noved in the radial
direction of the optical disc. In the optical pickup device, as shown in
Fig.5, when the optical pickup 111 is7 noved in the radial direction of the
optical disc to the innernost part of the recording. area of the optical

di sc, ‘ i <o f openi ng/ cl osi ng nenber 146 is
abuttegﬁgér%)ﬁ{seﬁalkﬁgaﬁgggﬁgf ?%%ﬁ(ézﬁtl?glri}fi% on the chassis 113 and the

optical picku .111 .is .noved .further by a predeterm ned.quantity,. thus.
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agai nst the energizing force of the tension coil spring 148. In the

opt i calinfergiaiiond éving ¢ he wipdical Iisg piihie caippordrgbase 112% isronexed alonghéhe

I nnernost circle of the optical disc, the opening/closing nmenber 146 is

rotat egu%&tm%@hﬁftqsm%dnﬁé hid¥pdriof 1195 ®ylthe nRahE eehd@idmor 123, had ey er
, thus 1y dust a

menber 1 preventing attachnment o nd particles to the facing
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pi ckup : I cal "pr'c . i‘nto a TCOC (tabl e of
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objective lens 118 of the optical pickup 111 is exposed to. the : optical
di sc, - neiedeingbé radjal diepetiatuef thewptical disotarthtel innefmoshpanicoftpe ireedrdiigc. The
optical pickup 111 reproduces 8 information fromthe optical disc while
the opgrdaef the@ptizdl AREDPEIE opefatin Sortidatlsd dfahe opening/closing member 146
is abutted against the operating portion 156 on the chassis 113 and the optical pickup
“111is movéd further by a predetermined quantity, thus rotating the opening/closing -
- member 146 in the direction of an afrow c2 against the énergizing force of the tension
coil spring 148. In the optical pickup device, when the optical pickup 111 is moved
to the innermost circle of the optical disc, the opening/closing member 146 is rotated - -
to the closing position to close the aperture 121 of the cover member 120, thus
“preventing attachment 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 optical pickup 111 is moved into 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:

-~.lens 118 of the optical pickup 111 is exposed to. the -optical disc, thus enabling -

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



t he opening position, as shown in Fig.4. . Since the opening/closing
mechani sm 145 for causing the opening/closing nenber 146 to carry out the
openi ng/ cl osi ng operation has the rotary shaft 147 and the tension coi
spring 148, the above-described conventional optical pickup device has
probl ens that the manufacturing cost is high, that the assenbly work is
troubl esome, and that assenbly failuge tends to occur. In the conventional
optical pickup device, since the opening/closing nenber 146 is rotatably

.provi ded.via.the rotar haft. 147.the | ever t el .
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rotation of the opening/closing portion 151. In the conventional optical
pi ckup the@peningspasitdon, s shaWmingfigihe quantity of novenent of the optical
pi ckup 111 noved when rotating the, opening/closing nenber 146 to the
quantity of Siatathewpehirngicosimgnmeghaliomi bS5 rfenbmmithtHesopariggAcld>sin'gs
difficult to control the opening/closing operation of the opening/cl osing
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control Circuit or ere e conventi onal optica
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the aperture 121 of the cover nenber 120. To restrain the irregularity of
t he opgnphlgnes Gt thy wpavtactwingeost lichighethat i assemidy.vearkds tronblesenie, 9
openi ng/ cl osi ng nmechani sm 145 nust increase the precision of each of its
conponeiid that assembly failure tends to occur. L o : :
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 portion 151.
In the conventional optical pickup device, since the ratio of the ciuantity of
‘mbv.ement of the optical pickup 111 moved when rotating the.opening/closing member
146 to the quantity of rotation of the opening/closing member 146 is large, it is
difficult to control the opening/closing operation of the opening/closing member 146
in accordance with the movement of the optical pickup 111 by a control circuit or the
liké. :
- Therefore, the :conventional optical pickup device has-a problem that the . =
- irregularity of the rotating position of the opening/closing member.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



parts and therefore the manufacturing cost nust be increased. In the
conventional optical pickup device, the unevenness in the assenbly
precision or the like of the opening/closing nechani sm 145 causes sli ght
unevenness in the slide resistance between the guide portion 153 of the
openi ng/ cl osi ng nmenber 146 and the guide piece 155 of the cover nenber
120. Since the slide resistance is agplified by the lever ratio, the
openi ng/ cl osi ng nenber- 146 cannot carry out the opening/closing

oper at i . Di p e . : [ Ll I resent
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the reliability of the opening/cl|osing operation of the opening/closing
nenber PAYSH aﬁdéﬁ@ﬁf@fﬁdhﬁm%ﬁﬁ@mm&w«a Wshé?j"ﬁ‘d\?@sle@r es to the objective

| ens of the optical pickup, realization of sinplification of the overall
structure ain thedoavemtional optival gickup devicesthe amel eraess dirheasdémbly
reproduci ng device having this optical pickup device. A recording and/or
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optical disc as a recording nmedrum e device conprises: "an optical
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pi ckup; a slide nenber having an opening/closing. portion for . .

openi ndAbla] thg guidepiesy 1D phidhe esrver merab?relﬁ(?-vgnm the shideirgsistracepi i cal
di sc, and a second rack portion provided to be slidable on the first rack
pﬁrt i oampifiedabythy legrmatibatlies ophiaugiobosing mambey- i4G canhocbampe siueshe wi t h
t he

opening/closing operation.

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




first rack portion and the second rack portion. In this device, when the
first and second rack portions are driven by the driving gear and the
optical pickup is thus noved to a predeterm ned position, the neshing
state of the first rack portion with the driving gear is canceled and the
second rack portion is driven by the driving gear to nove the slide
menber, thereby noving the opening/cligsing portion froma position for
opening the facing surface side of the objective lens to a position for

closin ks Wk ' Thi f . ' tecting
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position.on the inper circle gide of the optical disg.. The .detecting
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at least a position in a table-of-contents area of the optical disc. The
devi cefiastcoaaki portion artkther secomd fackepuriion. flr tiedevipepwhamsthe Bovitangd
'section for driving a driving notor for a predetermned tinme period on the
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notor is driven' for a predet et?rr:} ned ti r%gg?oeri od, thgﬁopfﬁscal ppi ckup is
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state of the first rack 11 portion with the driving gear is cancel ed and
t he seownk thactidpanember, it-herdgy wmoving théepeningidlesjng partion frasna pas#ia i de
menber, thereby noving the opening/closing portion
for opening the facing surface side of the objective lens to a position for closing the
facing surface side.
This device 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 present invention 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.
In the recording and/or reproducing device according to the present invention, -

.. 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



froma position for opening the facing surface side of the objective |lens
to. a position for closing the facing surface side and causing the
openi ng/ cl osing portion to close the facing surface side in a standby
state. An optical pickup device according to the present invention
conprises: an optical pickup section having an objective | ens and provi ded
to be novable along a guide portiongja first rack portion provided on the
optical pickup section; a slide nenber having an opening/cl osing portion

for openin oSk NG A . | ] LLxe: |l ens: tical
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portion; and a driving nmechani sm having a driying gear which neshes wth
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device, when the first and second rack portions are driven by the driving
gear afiént hepositiorcfor openpigethe fasiagtsuoface sidehofsthembgerthve lanptedgrositiimed
position, the nmeshing state of the first rack portion with the driving

. gear '%ﬁg&gg?ﬁeﬁﬁ% ﬁﬁfﬁ%%%ﬁ@&iﬁsﬁ%t&%%@egﬁlﬁlbﬁﬁg-ﬁéYt_ioﬁ becl¥sk g gear

to nove i de mertber, thereby novii p ng/ ctosing portion from
a position forf ogerzﬂqnﬁ t he J&g’ci nt% surface side of the objective lens to a
8o siagdnt

posi t i HFNEGH! AManaRy Ha®sur face side. In this optical pickup
device, at |east one protrusion is provided on the slide. nenber, and an
abut nent port!l opticdl. piskup dlevice asairding tohthepprsens ientiONpEIVPHSES A the
optical pickup section. As the second rack portion is noved in a direction
such 18Btit:hh idking sepHon hgtingoai ogjeptive lan apkpovidel foabe ngpwablé akmgsa de so.
as to abut the protrusion against the abutment portion, the first rack
portiogyjde PBRMIH it faR portion provided on the optical pickup section; a slide
member having an opening/closing portion for opening/closing a facing surface of the
- objective lens to an optical disc, and a second rack portion 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 movingthe 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 is provided on the slide .

- member, and an abutment portion to be abutted against the protrusion is providedon . .

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



driving gear. ! ..: .. The optical pickup device further conprises an

el astic nenber tensioned between the first rack portion and the second
rack portion. . ~ The optical. pickup section further has a cover which has
an aperture formed -therein at a position facing the objective | ens and
which is adapted for at |east covering the objective |lens. The
openi ng/ cl osi ng portion noves on the,gover between the position for
opening the facing surface and the position for closing the facing surface,

t hus opening/ closing,the aperture. T tical pickup,device f h has a
aui de B TG OpaTinghiatfe HRRGORobions Afc B suBlafs ey ks dhAC T, T
the radial direction of the optical disc. The guide portion has a

‘suppor preigusipafagainst thaiabutgenthpodism, dhe fﬂﬁbk@g{ peitianois, mashed ayithdhe
portion abutted. at |east at two positions of an outer circunferential

porti oarﬁ;ﬁng @ear_,supporti ng shaft for positioning the supporting shaft, an
engagenent portion engaged .with the outer. circunferential portion of the

RO S TR b icRllp-diAed riner LORPPREIEALROE (BAbEF TBkibRLOr A 1Y

with thé_ehgage ntor energizrn ngagener ortion in the
o bonbelwi HaiineAdtopo R BB e 46P9n0 FEKIIBPNL o & ho i al i ecti on of
t he supporting shaft to a direction substantially orthogonal to the axi al
di rection ofThehepticalpickumsgctivafiurthendasbycoyae mdiigh hgs ahapery s Eorangd
portion in the 13 radial direction of the supporting shaft. The. other
obj ect $heéyath AW PHiAER fackhg (RDBF@RRTEnd APWhichiis widpted €orcdt d¢dst cevering
the objective lens. 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.
. The optical pickup device further has 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 shaﬁ,-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



further fromthe specific description of the enbodinment with reference to
the drawings. Brief Description of the Drawings Fig.1l is an expl oded
perspective view for explaining a conventional optical pickup device.
Fig.2 is a perspective view for explaining a supporting base provided in
the conventional optical pickup device. Fig.3 -is,a plan view for
explaining a rack portion of the supparting base and a rack portion of a
slide nmenber provided in the conventional optical pickup device. Fig.4 is

n” opernt Ol Sl BEn AR el e 1" he. Conventional opt el pi ckup.

mechani smis_ _opened. Fig.5. s a plan view for explaining the state in
whi ch the o -ﬁﬁﬁélt&l?‘%g anﬁ‘e@ﬁY@ﬂ&ﬂ“the‘%d@ﬁﬁ%/@N@%‘i‘% witlche lagHipd
closed. . . Fig.6 is a. plan view show ng essential parts of a disc drive

-devi ce furthehifesmathe specifiel dgiceiptipndet/ithe @nbodichary witht fe€eehesent the
invention is provided. Fig.7 is an expl oded perspective view show ng an
opti calqrpheigep device. Fig.8 is a plan view show ng an optical pickup
device using’ a shaft fixing 14 nechanismaccording to the present
invention. Fig.9 is a perspective view show ng the shaft fixing nmechani sm
Fig.10 is a side view showi ng an engagenent portion of a fixing piece of
t he

'Brief Description of the Drawings

. Fig.1 is an exploded perspective view for explaining a conventional optical
pickup device.
Fig.2 is a perspective view for explaining a supporting base provided in the
- conventional optical pickup device.
Fig.3 is a plan view for explaining a rack portion of the supporting baseand a
- rack portion of a slide member provided in the conventional optical pickup device.
- - Fig.4is a planview 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 o'pening/clos-ing
- 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



shaft fixing nmechanism Fig.1l1 is a side view showing the state in which

t he engagenent portion of the fixing piece is engaged with a supporting
shaft. Fig.12 is a perspective view for explaining an optical.pickup
device. Fig.13 is a plan view for explaining 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 exphai ning one cog of the rack portion of
the supporting base. Fig.15 is schematic view for explaining the state in

whi ch i ng/ I I f. . optical pickup device is noved to a
cl osi @%@‘2’%“3%0&%@%’ }}Ee @tegeéﬂéw%{}ﬁ%&gi ew for explaining the state in
whi ch the opening/closing, plate_ is noved to an, opening .position. Fig. 17
is a schenatﬁ‘&-gvlﬁé*vpffré?efgw&l‘QP‘HiSﬂ?QWﬂP&ﬂ!ﬁ shadt fixingyingphaHSWhj ecti ve | ens of
the optical pickup device is noved to a TOC area of an optical disc. Fig.18
i s a schenatHig.10iisw fide vixwlshoniing ah kagaganent portdonalf 4 firingpprect iofaéht ens.

of the,optical pickup device is noved to a recording area of the optical

di sc. K 191 hart for explaining the outline of the
openi ns;l%ﬁtgéq%%%%cel{a?%h of the opening/closing plate. 15 Fig.20 is a

A TR N A T
Pet vveer%ixthk]]ge p(i)é)ceeniis rza%/gglggc? Iwr:t% a supporting shaft. e : :
- Fig.12 is a perspective view for explaining an optical 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 provided in the optical pickup device. -
Fig.14-is a plan view for explaining one cog of the rack portion of the
. supporting base.
Fig.15 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.161s a schematic view for explaining the state in which the opening/closing
plate is moved to an opening position. —
- Fig.17 is 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 is a schematic view for explaining the state in whichthe objective lens -
of the optical pickup device is moved to a recording area of the optical disc.

- - Fig.19is a flowchart for explaining the outline of the opening/closing operation -

of the opening/closing plate.



operation of the opening/closing plate and the position of the optical

pi ckup. Best Mdde for Carrying Qut the Invention An.optical pickup device
to which the present invention is applied and a disc drive device using
this optical pickup device will now be described with reference to the
drawi ngs. The disc drive device using the optical pickup device according
to the present invention has an optijgal pickup device 1 for recording or
reproducing information to or froman optical disc, and a disc driving
mechani sm 2 fon,r.otational ly dri.ving.,an opt.ical disc. asg shown in Eig.6.
An opti cal _H1LLOTSdsIor FePldintieepdialpt diming 88 ARG RN st} Sxen
i nvention may be exenplified by a CD (conpact- disc) on which information
is repovvided iothe eplical paekup déviee.si de and the outer circle side of the

recording area of the ...optical disc in which information is recorded, a
| ead-in arefignd ig heddwoldr axglairng thpre¥atitad betvesqeche pening/olds
| ead-in area, a TOC (table of contents). area is provided :.in which, for

i . bl e d”oin |
- ecor agpetatorSRE ERRUBLHE pREUIESR Yodk U L BR AR MR vent i on

has an optical 16 pickup section 11 having an objective lens 14, a noving
- mechani sm 12 for noving the optical pickup section 11 in the directions of
arrows al and a2 parallel to the radial direction of the. optical disc,
and a deatMadelforaarryingdDuythedppentiomg . t he optical pickup section 11 and
al so supporting the nmoving nechanism 12, as shown in Fig.®6.
- An optical pickup device to which the present invention is applied and a disc
drive device using this optical pickup device will now be described with reference to
-the drawings.
The disc drive device using the optical pickup device according to the present
invention has an optical pickup device 1 for recording or reproducing information to
or from an optical disc, and a disc driving mechanism 2 for rotationally driving an
optical disc, as shown in Fig.6.
An optical disc loaded on the disc drive device according to the present
invention may be exemplified by a CD (compact disc) on which information is
- recorded. On the inner circle side and the outer circle side of the recording area of the -
..optical disc in which information is recorded, a lead-in area and a lead-out area are
. provided, respectively. In the lead-in area, a TOC (table of contents) area is provided
- in which, for example, the index and physical address of the recorded information are

recorded.

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



The optical pickup section 11 is novably provided in an aperture 16 for
novenment provided in the chassis 13, as shown in Figs.6 and 7. The optical
pi ckup section 11 has. an optical system having the objective lens 14, an
el ectromagnetic driving section (not shown) for driving and displacing the
objective lens 14 in the focusing direction parallel to the optical axis
of the objective lens and in the tracfg ng direction orthogonal to the
optical axis, and a cover nmenber =18 for covering the electromagnetic

driving, Lon. l ' iyl . t . e l.der for
ol di ndCRD 58] e 1 RENL CEREAGE Ichs 3, ¥ PR RE R RRWRRT L7 TR MRS < ne
| ens hol der djsplaceably in the , focusing direction and the. tracki n?

di r ect iapticabpiekyn seriden ddnaytherdisections @f ariaws aband pgrpagpli¢l togthgfadia

di spl acing the objective lens 14 by an el ectromagnetic force, though not
shown. direcliba afpthecaptipalcdisp, sed tai crasdis, 13 fier ppivabhl ssypsdreimghthe epticader
diode as a light source for emtting a | aser beam a group of |enses

const i tp‘!élhg?séclf'ﬁnoﬂt-ﬁ@éﬁ?%ﬁ})@?ﬂhé%ﬁle rﬁo{/fn%hgcél%ﬁémil@ a38HbWANinfME. 6.

receiving efl ected optica I sc, though not shown. The
| aser beamemitte flr ong#t he | giser gi.ode i sgconver(g%f .by the 3b11 eﬁéitve | ens
14 and t hus c¥sCPBfRloPIKUP SsCEPg; b IF Jpayay piodidst inAn AP&idurerfig 10ng e
beamis 17 reflected by the recordi ngﬂl ayer of the optical disc, becomes
i nci demovsmeniepeyidashin thgichassis d3ces shown in Figshandy| eEhe ppticelpickup and
is received by the light receiving section. The cover menber 18 is nade
of , forseetiandllehasaan APSidadsiystear haviagl thkebjectild ens 14, an electromagnetic . -
driving section (not shown) for driving and displacing the objective lens 14 in the
focusing direction parallel to the optical axis of the objective lens 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 in-the
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
- -source for emitting a laser beam, a group of lenses constituting the optical system,and
..alight receiving section for receiving areflected light from the optical disc, though not-

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




formed in a substantially box-like shape having an upper surface
substantially parallel to the recording surface of the optical disc. As
shown in Figs.6 and 7, an aperture 20 for exposing the. objective |lens 14
to the recording surface of -the optical disc is provided substantially at
the center of the upper surface of the cover nenber 18. This aperture 20
is formed in a substantially elliptigyshape having a longer side in the
radial direction of the- optical disc. The noving nechanism 12 has a

supporti b 1 [ rti t he.opti.cal icku Vi ce, pporting
shart RREDS (B8 gt BS%E BEfhe PRICH LSS bechib iR oA} SFinu® obiid
direction of the optical disc, .a guide portion Z3 for novably qguiding the
suppor Pigkyposestion111 via the abjepdvipdansold fand ifotacsdvedby dhedighti iegevirg 21, a
tension coil spring 25 for energizing the slide nmenber 24 in the axial

. direct segtiqaf. the supporting shaft 22 wth respect.to the supporting base
21, a driving gear 26 for driving the slide nenber 24, a group of gears

- (not- shown) Thareqtef ﬁkm@l%ﬁs Wdde d}gf(}r%?‘a"ﬂ{]g vgmgrm,g%gi,?& tHaNtk e 2Rl i/ ioPg _

mot or 28 for rotation iving the drivi'ng gea via the droup

gears, .as shown in Fig..7.. The optical pickup device 1 accordi to..the

ot 65 enfotmeibig sibstn AU odrfike Hiapt v regait el s diod sibyeatemmayel he
supporting shaft 22 to the chassis 13. 18 The shaft fixing mechanism80 is
provi dtdithenresording suefaes of Hie eptigaddiscnAssigwn ppFigseiand dl aneperthe 20
supporting shaft 22, the chassis 13, a positioning piece 81 for

posi ti 6o bgpdding shombjedtig Bmefl4 22 the redwmdaipassifacd 3f thedoptidal Xdisg ipi ece

82 for fixing the supporting shaft 22 to the chassis 13, as shown in
Fi gs. 8paRAded sutiifntFHRPA'thé Bénter of the upper surface of the cover member 18, This
aperture 20 is formed in a substantially elliptic shape having a longer side in the radial
direction of the optical disc.
The moviﬁg mechanism 12 has a supporting base 21 for supporting the-optical
pickup device, a supporting shaft 22 for supporting the supporting base 21 movably
- in the radial direction of the optical disc, a guide portion 23 for movably 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 respect to the supporting base 21, a driving 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.
The optical pickup device 1 according to the present invention has a shaft fixing -

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



shaft. 22 and the chassis 13 are nmade of a netal material. The positioning
piece 81 is fornmed integrally with the chassis 13 by cutting and .raising
a part of the chassis 13 to be substantially orthogonal to the major
surface of the chassis, as shown in Fig.9. The fixing piece 82 has an
engagenent portion 85 engaged with an outer circunferential portion of the
supporting shaft 22, an elastic dispgkacenment portion 86 for energizing the
engagenent portion 85 to press in the radial direction of the supporting

shaft 22, a [ Nordqd 7. i.nt I | hassi s
T3 2 rnd AR sSREnSR S BBy et che® &f R upPLlihd ML "Caey

bendi n with respect to the proxinal end portign 87. The el asti

di spl aggm@ﬁ@ IB%‘NQP%H‘%WH@T“F&F’M%,ttﬁe £hassis é»oiea mﬁmm&fr\e%gké%f the -
engagenent portion - 85 and the proxinmal end portion 87, thus securing

pr edet positivedng keessuppiotting sisafs BAwo thechasyiol3,-and a fifing piecerBRdor §ixiigce of -
the chassis 13, reqgulating protrusions 89,89 which are ,..abutted agai nst

both e@?és@[_zpm%%%?aaﬂozz id‘&eséiﬁgﬁsal%,%gs%wh%rﬁgb';B?atn% 9.h¢&i@@@gﬁﬁ?nt of-

t he supporti’ng shaft 22 1n the axial direction are integrally provided-at

pi ece. 8arte anl g otBRRE 1l R s B RORYEL s bane i n acvance 19 by

pressing, the engagenment portion 85 is made orthogonal to the proximal end .
port ion 8Theppsitoningpieeadd is Eumadintegiplly withvthe chassiol3 by cultingand -~
direction of the supporting shaft 22, as shown in Figs.8 and 9. Wen the
engagen®iRinga phitawf te chassimt® tebbsubsthntally orthagandladb the mdjer pudaceral end -
portion 87 by bending the elastic displacenent portion 86
the chassis, as shown in Fig.9. The fixing piece 82 has an engagement portion 85
engaged with-an outer circumferential portion of the supporting shaft 22, an elastic
displacement portion 86 for energizing the engagement portion 85 to press in the radial -
direction of the supporting shaft 22, and a proximal end poftion 87 integrally formed
with the chassis 13.
- . The engagement portion 85 is formed with a size which allows easy bending
- with respecf to the proximal end portion 87. The elastic displacement 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.
-+~ -.On the major surface of the chassis 13, regulating 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



and is thus nade substantially orthogonal to the axial direction of the
supporting shaft 22, a slope 88 is engaged with the outer circunferenti al
portion of the supporting shaft 22, as. shown in Fig.11l. A shaft fixing
met hod for positioning and fixing the supporting shaft 22 to the chassis.
13 by using the shaft fixing nmechani sm 80 constituted as descri bed above
will now be described with referencggto. the drawi ngs. The supporting.
shaft 22 has its outer circunferential portion abutted against a reference

surfac : i a0 ni r ! f the
s 2cgy Bieslng, e ARABEIAAL A BRI Ao RARR TR BN AR Rl |
subar a7 ranis Moo angal neapalsl fod ral Sbratiarotitbe SYPRAIINGABAT he
outer circunferenfial portion of the supporting shaft 22, and the sl ope 88

of the22ygegrvemin Figst8 amh9 8 Wik tessngagtimenopogiondBs sundda sutistaitigdbr t i on
of the supporting shaft 22. Thus, Ahe engagenent portion 85 is nade
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di spl acenent portion 86 1s 'partly e the engagenent. portion 85
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substantially arthogonal to the axial direction of the supporting shaft 22,
the .2éAghtjenreRt ipengagsd vaith the autergieymierential @ogiomef the seppeidingfhiady
portion of the supporting shaft 22 and the engagenent portion 85 is
~ener gi 22gdad shdwenpn&¥$gdd. in the .radial direction of the supporting shaft
22 by the elastic force-of the elastic
A shaft fixing method for positioning and fixing the supporting shaft 22 to the
N chassis-13 by using the shaft fixing mechanism 80 constituted as described above will
now .be described with reference to the drawings.

- The supporting.shaft 22 has its outer circumferential portion abutted against a
reference surface 83 of the positioning piece 81 and a reference surface 84 of the
chassis 13, and is thus positioned with respect to the chassis 13. . - -

-~ 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-
circumferential portion of the supporting shaft 22, and the slope 88 of the engagement.
portion 85 slides on the outer circumferential portion of the supporting shaft 22. Thus, -

- .the engagement portion 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



di spl acenent portion 86. Specifically, as shown in Fig.10, since the
engagenent portion 85 has an area S which overlaps the cross section of
t he supporting shaft 22 when the engagenent portion 85 is substantially
parallel to the proximl end portion 87, the elastic displacenent -
portion 86 is elastically displaced with respect to the outer
circunferential portion of the supporjdg ng shaft 22 in accordance with the
area S. Therefore, the engagenent portion 85 presses and securely fixes

the SUBQBéﬁahﬂguzh@ﬁho%@r?albbb ﬂheoraﬁ‘@gt §rBiGY J ﬁgesispgg(fn?fn shtt Q?, {tﬁée“ al

direction of t supporting shaft 22 due to 't e tic“force o

el astic_di spl acenent Lon 86 ich j.s el asti.call L spl aced, -t he
shart EREPBEMREE RaAIah R0 Enraetl Wit B BYET afhsateretial iioRent Thort i on
85 of the fixing piece 82 is fornmed integrally with the chassis 13, no

| oosen&Yppoding $gltafh22 andhe engagesnens pockion 85qgieeaergizat tnbe peessaddndhent
portion 85 for fixing the supporting shaft 22 and the Supporting shaft 22

. can -be radialirditectfonced. then sipysorahgf $haff 120 vy MR bz T&Ce . 6f NRE &lASHET Xi ng.
piece 82 is fornmed integrally.: "with the Chassis 13, the nunber of

~ conponeys _ cturing. cost can be reduced. 21 The supporting
base 2?' a%@‘{]ﬂ%ﬁ%?@gfg% ckup section 11 arranged-on its nmjor surface,,

Thserted. anpesiedlD. o Savadn fidocsiase Ta RbrmngH ngiR 85 das I HEagu) de
portion 23, as. shown in Fig.12. At one |lateral edge of the supporting
base 28 whichhexerpaps thercress section of the supporting shaft 22 when the engagement . .

portion 85 is substantially parallel to the proximal end portion 87, the elastic
-~ displacement - portion 86 is elastically displaced -with respect to the 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 integrally with the chassis 13, no looseness
due to any vibration or shock is generated in the engagement portion 85 for fixing the -

_-supporting shaft 22 and the supporting shaft 22 can be securely fixed. - .
In the shaft fixing 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.



Is integrally formed which is nmeshed with and noved by the driving gear 26,
as showmn in. Fig. 7. The rack portion 33 is fornmed parallel to the axial
direction of the supporting shaft 22, as shown in Fig.7. On the rack
portion 33, engagenent pawls 35, 36 novably 'engaged with the slide nenber
24 and a retaining piece 37 for retaining one end of the tension coi
spring 25 are integrally formed. In e rack portion 33, a cog 38 at the
terminal end on the outer circunferential side of the optical disc is

formed in a,substanti all riangul ar. shape with. a | f thickness aof the

ot her cogs F4¢ S1BbaRunbask LEhEUNS shlicdl ERuBscetidhl Corcrngs COLER nor
detached fromthe driving gear 26 to cancel the neshing state of the rack
por t i osudacey ard has ashgapmg portjoballeirwhich the suppastipgshaftnd? mswvablyat a. -
position corresponding to the inner circle side of the optical, disc, a

| nner - $1hs_i:@teﬂh@lﬁkpﬁﬁ)am cﬁ?giui&é?fe@és 3Z.BY AbVAslyleRga RV R IR The gﬁid&afpﬁmiéua@w ting
base 21 in the. direction of the arrow al is rntegrally Tormed to protrude

aral | el t-ng-.diLChl h . rii 2 as
Chonn 1 it I L SR et SBP SE R hustoriBE SVERECE KR% BB
321" By ek iaach § misted ieand mese0byaBe SEUMEdeapt6cE SOV the
supporting base 21 is abutted. 22 On the supporting base 21, at a position

correspwldg.dg to the outer circle side of the optical disc, an outer-side
stopper piece 43 for regulating the novenment of the supporting base 21 in

Lo ihe direct on SF T o e e Ppprie Iy ©
pporting base 21, as shown in
shaft 22, as shown 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
tension coil spring 25 are integrally formed. In the rack portion 33, a cog 38 at the -
terminal end on the outer circumfefential 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 and 14, and therefore is easily detached from the driving gear 26 to cancel the
meshing state of the rack portioh 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 regulating 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.



Fig.12. On chassis 13, at one |lateral edge on the outer circle side of the
aperture 16 for novenent, a regulating recess portion 44 is cut out and
~formed. to which the outer- side stopper piece 43 of the supporting base 21
is abutted. 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 too,the radial direction of the optical

di sc over the novenent aperture 16 of the chassis 13. The guide portion 23
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shown in Figs.7 and 12. The gui de pieces 32, 32 of the supporting_base 21
stand fofdhe opcaladisc fanoonter-siie\siopned pirgedty faraegulatiag bbs maysment 54hs he
supporting base 21 .novably - engaged with guide portion 23, thus

regul atsupgoitiey basecDEmt tiod dirbetiorsaptier dirow daiseinprally fdvenet t@ptotomdof
axial rotation of the supporting shaft 22. The slide nenber 24 has a rack

R R R e R T L

22, as ‘shown | on the " supporting
ot he T por 0N absis d Spal Sesafital g Risouer Siltiside gL uh FGuBRAR ls
49 are 23 formed which are engaged with the engagenent paw s 35, 36 of the
rack pder mnyedsnto ragudatingseessipagtion4dds aut quh aBd derme dhigrimbichdhe pytesnabl e
novenent parallel to the axial direction of the supporting shaft 22. . On
the sl.isiide stepper pée 43egfithatsuppormingsbase 2156 abattedegul ating the. .rel ative
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 and 12. The guide pieces 32, 32 of the supporting base 21 stand face .. .
to face from-above and below the guide portion 23 and the supporting base 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 rack portion 46 formed parallel to the axial direction
. -of the supporting shaft 22, as shown in Fig.7. The slide member 24 is mounted on the

- 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



position to the rack. portion 33 are integrally forned to. protrude, as
shown in Figs.7 and 13. As the regulating pins 50, 50 are abutted agai nst
t he one engagenent pawl 36 of the engagenent pawl s 35, 36 provided on the
rack portion 33 of the supporting base 21, the relative position of the
slide nmenber 24 to the rack portion 33 is regulated. On the slide nenber
24, a guide piece 52 novably engaged-sith the driving gear 26 is
integrally fornmed to protrude along the rack portion 46.. On the slide
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t he retz%i ning piece,37 of, the rack portion 33 of the supp rtin& base 21,
and ha®fthesuppestinghase et il SWeh agpanned aste eBabie Mo iraeRt prsalie! topke axiake
menber 24, as shown in Fig.7. Therefore, the tension <coil spring 25

ener gi ziiectiby dftthe sippdrtingfshaft22.t he slide menber 24 in the direction of
the arrow a2 parallel to the axial direction of the supporting shaft

22" .with resme ' af shh ok, BRE ivahe.
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groove 56 is fornmed with which 24 the guide piece 52 of the slide nenber

24 i s @pddB Y\egdggulatiag pinodd Jthareia§uited againsitheanegengagemest pawkde he
group of gears, not shown, are provided on the chassis 13 so as to be
r ot at akif ¢ho/ergageencny ppwis 35136ghravided dn thheaciportion 38utfahe Afppatipgdasaed on
the. chassis 13. The driving force fromthe driving notor 28 is
transf enr gk fePathiepiitivh ™ 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 retaining 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 other end retained by the -
- retaining piece 53 of the 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
arrow 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 portion 55 meshed with the rack portion 33 of ... . .

- 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



gear 26 via the group of gears, not shown. . . The noving nechani sm 12 has
an opening/closing plate 58 which is enabled to nove between a cl osing
position for covering a facing surface, which faces the optical disc, of
t he 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 sh in Figs.6 and 7. The
opening/closing plate 58 is formed integrally with the slide nmenber 24 by

usi ng resin materkal,..su as_P al yox t hyl ene) or the Like, .as shown
o g e B FRRE N AL T e RRemit AP Bt LTS AR, s ShowdinFie S e
rectangul ar shape having an area |arge enough. to . close the aperture 20
of the ddviag gearBerandgthegreup of ganisgnel showy ase previdedion thechassis b3 e ot r ude
fromthe slide nenber 24 via a pair of elastic |inear connection pieces

59, 59,asanel otatnelegiiz tt supparting steafupPeThe dfi or 28& mrovRledronvher 18
by the elastic force of the connection pieces 59, 59, as shown in Fig.7.
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disc or th !Lnnﬁr circle side of the TOC area, as shown in Figs.7 and 12.
The det&Af <0 AdBh EFPUHPEECHE, NQtSho¥dst i t ut ed by a detection piece 61 '
provi ded on the supporting base 21, and a detection switch 62 operated by
t he det ect i ohhgimsyéngmechaning IPhasani apenpg/closig platef T8 wach isteagblatlity wi t h-
the supporting base 21 by projecting a part of the supporting base 21. on
t he botrhowe detieecf a tlosingyierftidn fog cb@eng a facing surface, which 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 (po]yoxymethyleﬁe) or the like, as shown in Fig.7.
The opening/closing plate 58 is formed in a substantially rectangular shape having an
- area large. enough to close the aperture 20 of the cover member 18. The
opening/closing plate 58 is formed to protrude from the slide member 24 via a pair of
- elastic linear connection pieces 59, 59, and is energized toward the upper surface of
“the cover member 18 by the elastic force of the connection pieces 59, 59, as shown in
Fig.7.
. - The moving mechanism 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 -



in the direction substantially orthogonal to the direction of the novenent
of the optical pickup section 11. The detection switch 62 is provided on a
circuit board,. not shown, nounted on the chassis 13. More precisely, the
detection swtch 62 is arranged at a position such that.f it- is abutted
agai nst the detection piece 61 when the objective-Jens 14 of -the optical
pi ckup section 11 on the circuit boar not shown, is noved substantially
to the center in the radial direction of the TOC area of the optical disc.

or ovi adt SRS dsian: Rch & Feided ol e supPotuadiin gl rodohr  ca

pi ckup-section 11 for a predeterm ned time period after the optical pickup
sect i orfetaction sitel 6 @psyatethby thedetaction piege¢h 62 as shown in- Fig.19. A
driving circuit 73 for the driving notor 28 is also provided on the circuit

- board. The dFhesieigction qrie861 ds doinied iﬁt@grﬁlpk&ﬂﬁttﬁrmp}ﬁﬂtih' Baseli pgl. by
the timer <circuit 72 of the controller 71, 'and thus noves The slide nenber
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suppor t'i ng ba: _ openi ng/ closi ng 0 the
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optical disc is set, and a spindle notor (not shown) for rotationally
dri vi npiekup seationbbl e 65, .as shown in Fig.6. The .spindle notor, not
shown, is fixed to the. chassis 13 and. is drive-controlled. by the
. driving circThd daeononiewitoh 62hepahiaded 888 eirchi? Boatd, Gt ShdQa! Shounted on
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.
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 20 of the-

- cover member 18.



not shown, so that the optical disc rotates at a constant |inear velocity.
The openi ng/ cl osi ng operation of the opening/closing plate 58 acconpani ed
by the novenent.of the. optical pickup section 11, in the optical. pickup
device 1 of the disc drive device constituted as described above, will now
be described with reference to the drawings. First, in the optical pickup
device 1 in the standby state, the opig cal pickup section 11 is situated
on the inner circle side of the TOC area of the optical disc. As shown in

Fig. 15, the : . . |'ﬁ92mr ' .
openi ng/ cl ogﬁﬁ?]%#go?aet@g]gﬁlgﬁl{@g%%m]?\g sur a@%t@ﬁleﬁ}%&%&h@%}@%ﬂtlgﬁg 14 to
the optical disc is.thus covered by.the opening/claosing, plate )
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of dust and particles to the facing surface of the objective lens 14 to
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optical pickup device 1 in this standby state, the neshing state between

- the ragkiveRrediittsIle By Qe drivns BRBGH Dird\idBASR tRd abr -8R eld iR itAS3Hrd26 1S
cancel ed and the rack portion 46 of the slide nmenber 24 having the
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Next, in the_ optical pjckup device 1, when, reproduction of the optical disc
i's started, HKeOReBiRg/clogingopsratiahobhepeningdslesiag platepBcagmprgieal b rom
the driving circuit section 73 controlled by the controller 71 and the
. dri vi nthegysevedgentoftthe spticilyEokumsectiothdiyiin the optigalickip desidede ofrtlber 24
having the. rack portion 46 neshed with the
disc drive device constituted as described above, will now be described with reference
to the drawings. "
First, in the optical pickup device 1 in the standby state, the optical pickup
- section 11 is situated on'the inner circle side of the TOC area of the optical disc. As
shown in Fig.15, the aperture 20 of the cover member 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 the opening/closing plate 58.
- 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 canceled and the rack -
- 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 -

is called state S,.



driving gear 26 is noved in the direction of the arrow a2 by the
driving-gear 26. As a result; the opening/closing plate 58 is noved in the
direction of-the arrow a2 to the opening position for opening the aperture
20 of the cover nenber 18 and. for exposing the facing surface of the
objective lens 14 to the optical disc. As shown in Fig. 16, in the optical
pi ckup device 1, as the slide nenber I's noved.in the direction of the
arrow a2 by the driving gear-26, the regulating pins 50,50 of the slide

menber 24 ap abupt e i nst the.engagenent W, .36 t he,.r . portion
33 of the oousr It s SuBaT piRup S iF S VERR RmPttid of Ind RirAebR ¢ &3
In the optical pickup device 1, as the regulating pin's 50, 50 are abutted
agai nsstartads t]é'?‘ngmj@hg%is dyaygn orgthe hasis @frmggvmgrsggméf@n dhe drigingeisewh coil
spring 25 acts on the supporting base 21 and the supporting base 21 is

noved isectidre 78i comtiolled lof tHeh@ntrollw 71a2nd THedg¥ingazear 26t iRehuodriveal. api ckup
device 1, the rack portion 33 of the supporting base 21.is nmeshed with the

drivin gvaer d il I I i ng .
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coincident wth ch ot her.. and. neshed . with the _driying.,gear 26, as, shown
in FigdTmg gear '?ﬁi‘%"@é@ n 8%‘3&8? me‘f HEQW agql Xé’eof?fé‘gﬂgcgéaf BS- ASnal |-
distance din the d.irection of the arrow a2 because of the neshing of the
rack péresh the apiening/plosingi plated §isanoged i the dinentishofghe ianravhe2tovhag
mechani sm 12, the engagenent pawl 36 is noved away by the small distance d
from t lopenigpastitioy fer d}&nﬁ%tﬁ@a{)@ﬂt@m%f thelcogenembae ¢8RN fof expiing -
supporting base 2.1 by the. small distance d in the direction of the arrow
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the optical pickup device 1, as the slide member 24 is moved in the direction of the

. arrow a2 by the driving gear 26, the regulating pins 50, 50 of the slide member 24 are
_abutted against 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 engagement pawl 36, the energizing force of the tension coil spring 25 acts on the -
supporting base 21 and the supporting base 21 is moved in the direction of the arrow
--a2. Therefore, in 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
:-supporting base 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.



engagenment pawl 36 are brought away from each other, the energizing force
of the tension coil spring 25 acts to offset the backlash -of the rack
portion 33 of the ..supporting base 21 and the rack portion 46 of the
slide nenber -24 with respect to the 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 backlagh is offset by the energizing -force
of the tension coil spring 25 in the reproducing state in which .the
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area o dptica € novi ng mec Ism 12 can precisel

optica I ckup. secti in -the directiLons. of . rrows at .a a2 and
bt or nind s BisTatrec Bamthe reipitpilt ping 50, S aongvilhtFe fisp RSttt PR Gt by
the optical pickup section 11. Hereinafter, this state is called state S,.
-~ When t hepperdingdiase @driydithetsnvall distanve dointthe aliregtion of $he arropyadpershiomny a-
stop button, not shown, of the drive device, the optical pickup section 11

~.of theipRipad. IPtkKwibvigyimechhnisin MY sfhdenheheglatiagtpian 3¢, Ihendnkeow at
toward the inner circle side -of the. optical disc under the control of the
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swtch 62. The detection switch.62 is set in the ON-state and it. is
det ect sepporsingttase @dtandthe radkcparpiondd afthe slide snambea®4 with respect @Tthar ea  or -
to a position on the inner side than the TO C area.
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 optical pickup section 11. Hereinafter, this:
state is called state'S,.
.- 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. If the -

. -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



.~. \Wen the detection switch 62 is set in the ONstate as shown in Fig.17,
a detection signal-fromthe detection switch 62 is supplied to the
controller 71, as shown in Fig. 19. This controller 71 controls the
driving circuit 73 so that the driving circuit 73 outputs a driving signal
for rotationally driving the driving notor 28, by a predetermned tine
period tinmed by the tinmer circuit 72p9That is, the noving mnechanism 12
noves the optical pickup section 11 in the direction of the arrow al by

usi ng I 11 0. HO. r : I R Gk e Ul t
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set in the ON-stat.e by . the detection | ece 61 of, the supportjng base 21
when (620 qéaﬁecapepéﬁﬁtﬁb@f iore! in the ON-stalg aad nsléa@e%ﬁwgélnqtgha%pﬂﬁ@l cent er
of the TOC area of the optical disc,- as shown in Figs.20 and 21. As.shown.
i n Fi gpid@ipesedtidh, 1 Misanovédintpthe TO@amdaugr teecpoition bn the inpereside thart her in
the direction of the, arrow al and the optical pickup device 1 is in the

st at e~ thS3eJOWR4. N Fig. 16, the inner~side stopper piece 4.1 of the
supporting base 21 is abutted against the. regulating. recess portion 42
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19, in the npoving nechanism 12, since the novenent of the supporting base
21 i s - detastignesignal frona the deeeion speitelel issupplisd t@,@%onﬁmlegagpmhow base -
21 is detached fromthe driving gear 26 and the neshing state of the rack.
port i onn Feg.dOt Ahis bentdollern Fgcyseols ffe dsvingroisiu@d]3 so that the driving circuit -
73 outputs a driving signal for rotationally driving the driving motor 28, by a
predetermined - time -perjod timed by the timer circuit 72. That is, the moving
- mechanism.12 moves the optical pickup section 11 in the direction of the arrow al by -
using the driving motor 28, by a time period preset by the timer circuit 72, as shown
in Fig.21.

- The detection switch 62 is operated and set in the ON-state by the detection -
piece 61 of the supporting base 21 when the optical pickup section:11 is situated
substantially at the center of the TOC area of the optical disc, as shown in Figs.20 and
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:
- S;shown in Fig.16,the inner-side stopper piece 41 of the supporting base 21 is abutted -

. against the regulating recess portion 42 and the movement of the supporting base 21 =

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



In the optical pickup device 1, as shown in Figs.15 and 21, the driving
notor 28 1is driven.by a predetermned tinme period preset by the .tiner
circuit 72 after the novenent of the supporting base 21 is regulated. As a
result, only the slide nenber 24 is noved in the direction of the arrow
al. by the driving gear 26 against the elastic force of the tension coi
spring 25. Therefore, in the noving mgchani sm 12, as shown .in Figs.15 and
21, the slide, nmenmber 24 is noved in the direction of the arrow al
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to the closing position for | osi ng the. gperture 20 of the cover nenber
18 and 1esF 240N arevigiadhhs Sog A5 ahihe daek Hortibn a3t Wersupeordns basei2bes ( he
optical pickup section 11 to the optical disc. As is described above, in
t he optdetadhedifeémphdealrivieg geac2®anid tie meshing spate serthe rack pottiam33 svitice t he
opening/closing plate 58 is securely situated at the opening position for

openi nghé Qeivaneptit 2 AlcapeeRdt he _obj ective lens 14 of the optical pickup
section .11 is. "situated in the. TOC area of the optical disc, TOC data

ded in the TOC ar he. optcal i
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provided:in the disc drive device, since.the opening/closin ogerat i on of
‘the opdhidityeal b arpredetermingl tine perigd pragatday die Hynarneirewiy ef2 pHer heas i n
t he conventional opening/closing nmechanism it is possible to precisely
cont r omohemeptesfethe sopportingdease 124/ is regilagdt Hes apesultyoal Rheslidethember . .
openi ng/ cl osing plate.58. Thus, it is possible to -inprove the reliability
of the 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 {ens 14 of the optical pickup section 11 to the optical-disc.
As is described above, in the optical pickup device 1 according to the present
invention, since the opening/closing plate 58 is securely situated at the opening -
© 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 in the -
-TOC area of the optical disc can be read out satisfactorily. .

As is described above, in the optical pickup device 1 providedin the disc drive

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



openi ng/ cl osi ng operation and to precisely control the operation. .m'
Therefore, with the optical pickup device 1 according to the present
invention, since the. aperture 20 of the cover nenber 18 can be securely
cl osed by the opening/closing plate. 58, attachnent of dust and particles
to the objective lens 14 can be prevented satisfactorily. In the optical

pi ckup device 1 provided in the didc 3rive -device,- since the energizing
force of the tension coil spring 25 is used for offsetting the backlash and
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rotary sha 47 and the tension coll sprin scri bed
conventi on openi ng/ cl gsi mechani sm 145 are . nat necessary.,Therefore,
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t hus-enabling reduction in manufacturing cost. As the. structure is
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pi ckup device can be sinplified. Therefore, inprovenent in workability,

r educt iopening/@esmiEdperation he t@pekdisaly e¥RiBNtheidpeyagdsl can be reali zed. .
Al t hough the above-described disc drive device i's constituted to reproduce
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drive device may al so be constituted to record/reproduce information
“t-ol f r oepeningy/clopingqlatedi8s aachmentaef dustragdpanticlasitodhe objestivedensikd ¢arke, by
be prevented satisfactorily.
In the optical pickup device 1 provided in the disc drive device, since the
energizing force of the tension coil spring 25 is used for offsetting the backlash and
~ for energizing 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 necessary. Therefore, the number of
compenents is reduced 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, -
- reduction in assembly failure and improvement in yield can be realized. = - -
Although the above-described disc drive device is constituted to reproduce. -

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

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




...providing a magnetic head nechanismfor recording information at a
position facing the optical pickup device.~ .Industrial Applicability As

i s described above, with the optical pickup device according to the present
.invention and the recordi ng and/ or reproducing device using this optical
pi ckup device, it is -possible to inpr6ve the -reliability of the
openi ng/ cl osi ng operation of the opey ng/closing -nmenber and to securely
prevent attachnent of du . st and particles to the facing surface of the
obj ect iofqntaRiieati NP ritabic b Glick| i

recording.ang?B# repr03§3P§5‘3§§?§3$E2?ﬁ%ﬁ???@épﬁéﬁsﬁfﬁﬁﬁgqgvgﬁgﬁk‘“S
structure _and .reduction.-in.mapuf.acturi ost can, be realized. 33 CLAI M5
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having an objective |l ens and provided to be novable in the radial

di r ect iinfprafation tefremzother epsicah disosstich as R magnetooppical/disedrdhe like, byt i cal-
pi ckup; a slide nenber having an opening/closing portion for .

- openi ngrevidingg ndagrreicn@ad medhantnefol ReofdihgtiforMatieRst taqusﬁl‘i‘o@ﬂ{diﬁ?' -

di sc, and a second rack portion provided to "be slidable on the first rack
porti ong.. : i Yi ng mechani sm having a driving gear which neshes
with tE%e?PQS?IP§§ ﬁldggfrcgi'on'and t he second rack portion; wherein when the
first and second rack_portigns are driven by the driving gear

Industrial Applicability
As is described above, with the optical pickup device according to the present
-inventionand 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-membe; 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 reproducing device, simplification of the overall structure and

-reduction-in manufacturing cost can be realized.



-and the optical .pickup is thus noved to a predeterm ned position, the
meshing state of the first rack portion with the driving gear is cancel ed
and the. second rack portion is driven by the driving gear to nove the
slide nmenber, 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. 33 The recording and/or reproducing
device as clained in claim1l, wherein when. the optical pickup has reached
a predeterm ned position on the. i@ﬂﬁ(rﬁ§rC|e side of the. optical disc,
the neshing state of the driving gear Wwth the first. rack portion, is :
canceled. 34 3. The recording and/or reproducing device as clained in
claim?2, further conprising a detecting section for detecting that the
optical pickup has reached a predeterm ned position on the inner circle
si de. ofl.t he Aoptdardinglamtior reprodinEng elewicti cognpuisihgr repr oduci ng devi ce as
claimed in claim3, wherein the detecting section is operated by the

optical pi.cl i j ,_ buablBQgithé on in .
P bl e of - RPN plCKup i hn bR o 1fis &fd BREfdedtto bEARby AR aR b P or

Cect | R 9 BP KR gT AR shoi or Tor & predeterm ned Lime period on the
basis of a detectign output fromthe detecting section. 6. . The recording
and/ or repr ddisest rrrkdeitioa nrevided grethe; optigad piskyp; wher ei n as the dri vi ng
notor is driven for a predetermned tinme period, the optical pickup is
moved furt laeslideanembet havingaropening/dosinggpoofion fier apening/cldisga facing
surface of the objective lens to the optical disc, and a second rack portion provided to
‘be slidable on the first rack portion; and
.-a driving mechanism having a driving gear which meshes with the first rack -
. portion and the second rack 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 thé facing surface side of the
objective lens to 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 of the -

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

canceled.



7.- The recording and/ or reproducing device as clained in claim5, further
conprising a regulating portion to which the optical pickup is abutted and
which is adapted for regulating the novenent of the optical disc, wherein
as the optical pickup is abutted against. the regulating portion and has
its nmovenent regulated by the regulating portion, the neshing state of the
first rack portion with the driving ggar is canceled. 8., The recording
and/ or reproduci ng device as clained in claiml, wherein at |east one

protrusi on p e t. okt be
abutte? aggﬁ)ricsgé)(ﬁ{qﬁ%r gpg}lfl)gl% egéﬁggig @ﬁ %d;tlrga%”ﬁ g Jgﬂhgﬁd
wherein as the second 35 rackportion, is nov e.driving notor in a

di r ect COMPYIRIAG PHRCCtRE é%mrhgqrcfﬁedgwngg %rﬁpcﬂptwagﬁsch% hpsgrarfesia f ace
side, thus abutting the protrusion against the abutnment portion, the first
rack per¢daermmedgsisadomon ithe mmedcirelengdgedithe Optical didve recordi ng and/ or .
reproducing device as clainmed in claim8, further conprising an. elastic
menber 4tensmﬁeﬁce?amg%mer réilcin @%bld&%u@ng@d% EBW@CQB% C]hétﬁk -
portion . The recCordi ng and/ or eprodum ng device as clainmed in cl alm
9, whergjn.,as the first ortion i ed Wt e drivin a

oi i de. RElsREstClon i dibtnERBY BR G RL piskubiieHbE aperie it GaBRL noved
away from each other, 11. The recordi ng and/ or reprodu0| ng deV| ce as

cl ai medt jaaskp Position e fablerofeenteis aigalofdhe Rpticaltister has a- cover which
has an aperture formed therein at a position facing the objective |lens and
whi ch s addfitecdedanding andAnt rapooduding ddvdceolyseclaimed | ianslaim 3, further

comprising a control section for driving a driving motor for a predetermined time
period on the basis of a detection output from the detecting section. -
~ 6. . The recording 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 again.st. 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.
.8.. - The recording and/or reproducing device as claimed in claim 1, wherein at Jeast -
- 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



and wherein the opening/closing portion noves on the cover between the
position for opening the facing surface and the position for closing the
-facing surface, thereby opening/closing the aperture. 12. . The recording
and/ or reproducing device as clainmed in claim.1, further conprising a
regul ating portion to which the optical pickup noved toward the inner-
circle of the optical disc is abuttedysand which is adapted for regul ating

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

The r ogirapeRE AP e Filing ol drdp s20Re PR sy PR TR BB ThE Y

the drivin ear is canceled. 36 13. The recordi ng and/ or reproducing
“devi ce %lgv gpmtherfaemgismfﬂge, sidpd s abutHag the profigionsgsinst thegbument n a.
direction for nmoving the optical pickup further toward the inner circle,
t he sequrtionathie fixst racknporsiodris wesheddvitththesdriviaggeaher . i s noved, . t hus

nmovi ng the opening/closing portion fromthe position for -opening the

- Tacing surf g, resbding Aind}dierapRb@Fing Cadvite dsoclalifie@ ! Hlah BOMruFHRP! N

the facing surface sidé. 14. The recordi ng and/or reproduci ng device as

east opioieh sy Rbe ETEne L e BB el ek ol Bh ot BedBisihe

driving notor is driven for a predetermned tinme period in the direction
for moVARlGPPHEti cal pickup further toward-the inner circle. 15. The
recordi ng and/ or reproducing device as clainmed in claim214, further
.. conprlilsi ng'he evedingngdiectproduting distiecis cginiédin dliien Opiviheadinpsehkaip has .
been noved to at least a position in the table of contents area of the
opti calfiidi psok poflich ROMESIUA 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 reproducing device as claimed in claim 1, wherein the -
optical pickup further has a cover which has an aperture formed therein at a position -
facing the objective lens and which is adapted for at least covering the objective lens,

. and wherein the opening/closing portion moves on the cover between the position for

- opening the facing surface and the position for closing the facing surface, thereby -
opening/closing the aperture.

~-12.. . The recording and/or reproducing device as claimed in- claim .1, further
r-comprising a regulating portion to which the optical pickup moved toward the inner

-+ circle of the optical disc is 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.



section for driving the driving notor for a predetermned tine period in
the direction for noving the optical pickup further toward the. inner
circle, on the basis of the detection result fromthe detecting section.
16. The recording and/or reproduci ng device as clained in claim15, wherein
the section has a timer circuit for timng the predeterm ned tine period.
17: The recording and/or reproduci g device as clained in,claim12,
wherein at |east one. protrusion is provided on the slide nenber and an

abut ment3, porteofchRijh anamft,%ﬁgbéﬁatgﬁg&éviwas gra%%a%h QPuifS1 2/ WHERSH (0 the

optical pick up, and erein. ., second rack portion 1s noved by the

driving,.mmtor in a directiop such ghat the.37  openi ng/ ¢l osi orti on
opens HTpEmafr & rieboh aiutHR for Byl g niERERE R SnaR By e T e
abutnment portion, the first rack portion is neshed with the driving gear.
-18. . Thaeer dedledtheysecand/ieek popiatiscdtiveand dhe slide megnhed is meyved, thuy,
further conprising an elastic nenber tensioned between the first rackport

i on andmb\h'ﬁgahe@péning/él@kin@@idﬁi@ﬂ from 9he paticion 6106 5EniGy &&dfzwin% eptfackici ng
device as clainmed in claim18, wherein as the first rack- portionis

meshed gydd b tthréeotﬂ%étY\i/@Féng‘?S“ihe n@%gég ;'{glsclggf(?%qﬁe]g iéﬁdﬁé 'ﬁgpﬁeg 8“&; protrusion

and t he abutnent “portion are n optical
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provi ded on the optical pickup section;
- the optical pickup has been moved to at least 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 claimed in claim 14, 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 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 a-timer circuit for timing 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



asi de, menber havi ng an opening/closing portion for. opening/closing a
facing surface of the objective lens to an optical disc, and a second rack
portion provided to be slidable on the first rack portion; and a driving
mechani sm 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 gegr and the optical pickup section is
t hus noved to a predeterm ned position, the meshing state of the first

rack poftl j riyi 1 I t ecand . portion
o ar e Bfb Moshe PR SadR B Thcll FRRRE e MiroBR FRLERCBIHORS the
38 opening/closing portign froma position for opening the facing surface
si de ofagefst thpplumend pogtianiithe Airgigack perianys mpaisqdqyltgﬁéefdmmg g8aF.f ace
side. 21. The : optical pickup device as clainmed in claim20, wherein at

| east dige . .Theoteasiding iandforosipileducing tdewicd aslelaiandiein atsina 7abfutrthent
portion to be abutted against the protrusion is provided on the optical

pi ckup &8¢ i o Xandi , 3y i t he
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the faci sutface side, thus abutting the protrusion against the abutnent
porti oﬁ?ggﬁgﬂf?'}"st rack portion is meshed with 'the driving gear. 22: The
optical pickup device as _clainmed in claim?21, further conprising an elastic
menber :1gﬁensT@m@dogbngéeWw-ﬁ@rpdu@nglda&wepédalmdamlaﬂmelrg@&mwnraééhe
portion. 23. The optical pickup device as clainmed in claim22, wherein as

the fi rfsst rackkpomiont isanestednwithetle Wriviing geagrthyishdgeaembthés slid dadtheber is - -

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

- 20. .- An optical pickup device comprising:
- - an optical pickup section having an objective lens and provided to be movable
along a guide portion; -
a first rack portion provided on the optical pickup section;
* aslide member having an opening/closing portion for opening/closing a facing
- surface of the objective lens to an optical disc, and a second rack portion providedto -
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 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



t he abutnent portion are noved away fromeach other. . . . | . 24. The
optical pickup device as clained in claim20, wherein the optical pickup
section further has a cover which has an aperture fornmed therein at a
position facing .the objective lens and which is adapted for at |east
covering the objective |lens, and wherein. the. opening/closing portion
moves on the cover between the positig@n for opening the.. facing surface
and the position for closing. the facing surface, thus opening/closing.the

Fr 1 hororening/ci2sing porlOF 2B £ HacRiGi ¥t SFEAIRE (AP iR TERLAsR SpCERNRE, oo

pi ckup sectjon in the radial direction 39 of the gptical disc, wherein the
gui de ﬁ%ﬂ?qtﬁ’ﬁqﬁ%t%a@%%m#ioﬁ&a%%g ther g swfacs &13@ optical pickup -
section, a reference portion abutted at |east at two positions of an outer
ci r cunfdr entlitel opticali pickop teeicsugpeidimed mheaidinf @0, pokéteiwnitnigasthene
supporting shaft, an engagenent portion engaged with the outer

ci r.cuntRbRALicH isRSolidia Of éﬁ%‘ﬁlticzéé?ﬁ@érvn\ﬁdhé?%ﬁﬁtm@]ﬂ &‘f‘iof{ﬁl t%gﬁé abutted

di spl acenent portion forne e engagenen ort 1on for
energi zi n e engagenent portion in the radial direction of the s orting
" enar st N BRARRITER pdide B b oplet Hiofin St 1ABd hateti s B n the”
elastic displacenment portion_is: bent froma direction substantially
par al | §ecol aaek portion 1gimaved by de drivingumeter im@ diraction sughdthabdhé on
substantially. orthogonal to the axial direction of the supporting -shaft,
t her ebypenmggciosing pdréioangzysnthotfapingtsueface sidd)ahus abuttingltheeptdtasiont t he
supporting shaft.
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
‘member 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 slide member is slid and the protrusion and
- the abutment portion are moved away from each other. . - -
24. - The 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.

::25.-... 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



.27., A recording and/or reproducing device conprising: an optical pickup
havi ng an objective Il ens and provided to be novable in the radial
direction of an optical disc; a first rack portion provided on the optical
pi ckup; ....a slide nenber having an opening/cl osing portion for

openi ng/closing a.facing surface of the objective lens to the optical
disc, and a second rack portion proviged to be slidable on the first rack
portion; and a driving nmechani smhaving a driving gear which nmeshes, with

the firgt,rack. rtion and.the second rack portion; 4 erein when the
first ohangaiical fis Whsriinghe Bur Gittionras,  Rinpodting shaf JOR £0idinE dhe
optical pickup is thus noved to a predeterm ned position, the neshing state
of t h&pticakpickup re@inn, aaaferonecpemionabutted gt lgaat atitw ocpositddrsiofamouthe
second rack portion: is driven by the driving gear. to nove the slide

menber cirtcharfebsntiponibi fthe spgpoMiathaf foLp eI NG the SiipForRiagishhANar or .
opening the facing surface side of the objective I'ens to a position; for

closin ' SUr, 48, 1S ] . R 0S)J tion
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and/ or yeprodyci ng devige.as clained, in_claim?27, further conprising a
regul'atsf‘?llg’ 'SBHt"}“o astic splaceentopestion fasmed dntegrsllygwithuehedengagemend
circle of the optical disc is abutted and which is adapted for regul ating
t he : nopettdon forginerpizingthe eagagimentportivr irethe radial daeopon ofithepiuppopting
abutted against the regulating portion and has its novenent regul ated by
the reghafiti.ng. portiaon, the nmeshing state ' _

26. The optical pickup device as claimed in claim 25, wherein 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.
-27." - A recording and/or reproducing 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;
- a slide member having an opening/closing portion for opening/closing a facing
=+ . surface of the objective lens to the optical disc, and a second rack portion providedto
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;



of the first rack portion wth the driving gear is canceled.. 29. -.- The
recordi ng and/ or reproducing device as clained in claim.28., wherein the
driving notor is driven in a direction for noving the optical pickup
further toward tile inner circle, the second rack portion is driven and
the slide nenber is noved, thus noving the opening/closing portion from
the position for opening the facing rface side of the objective lens to
the position for closing the facing surface side. 30. The recordi ng and/ or

reproduci ng_device as glalnmed in claim?9, wherein when the t.ical pickup
has been moVEtH ‘Xﬁeq @gﬁrgﬁarﬂ,%gt;qqngr{apﬁpg_ %‘Elqg-eéif"-v@&hye‘r]i‘leﬁg"r‘lé&gﬁf t he

optical disc, the driving notor is driven for a predetermned tine period

i n t heand the apticalipiekp 16)%llfsdnOmmw@pleldetemmlnexhpomioh;ﬁﬂnefmcslﬁeg stataraff d t he
inner circle. 31. The recording and/or reproducing device as clainmed in

clai m 8@ fifs!rrhﬂeEortﬁﬁﬂﬁﬁth&h@@rﬁix@?g@ﬁ{ik RENEREd hAd thOSe BRAUGGEL Porfibiais t he .
.optical pickup has been noved to0 at |east a position in the
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and/ or reproducing device as claimed in claim31l, wherein the control
secti oabjestive kensdo ziposition farr clositighthe fecipg edefaec ndidedand naupirg tee. 33.
The. recording and/or reproducing device as clained in claim28, wherein at
opening/closing portion to close the facing surface side in a standby state. L
28.  The recording and/or reproducing device as claimed in claim 27, further
- comprising a regulating portion to which the optical pickup moved toward the inner -
- circle of the optical disc is 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 recording and/or reproducing device as claimed in claim 28, wherein the
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 opening/closing portion from the position for opening the facing surface =
.. side-of the objective lens.to the position for closing the facing surface side. -

30.  The recording and/or reproducing device as claimed in claim 29, whetein when. -

- the optical pickup has been moved to at least a position in a table-of-contents area of - -

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



| east one protrusion is provided on the slide nmenber and. an abut nent
portion to be abutted against the protrusion is provided on the optical

pi ckup, and wherein as the second rack portion is noved by the driving
notor in a direction such that the opening/closing portion opens the
facing surface side, thus abutting the protrusion against the abutnent
portion, the first rack portion is hed with the driving gear. 34.. The
recordi ng and/ or reproducing device as claimed in claim33; further

I S : | . mb ' d.b he fi k [ d
e cAUREIOR 4ok es D opiiss] DIRkYP BERCEI R BRI i tiici o devi ce as

claimed in claim34, wherein as the first rack portion is neshed wth the
dri vi nglgearhet resosdingeandéob aeprodusinigl demitet ae clapsdr isiclrimadl, daghabut nent
portion are noved away from each ot her
- 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 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.
32.  The recording and/or reproducing device as claimed in claim 31, wherein the
control section has a timer circuit for timing the predetermined time period.
-33. . The recording and/or reproducing device as claimed in claim 28; wherein at -
least one protrusion is pravided on the slide member and an abutment portion to be
abutted against the protrusion is provided on the optical pickup, and wherein as the
second rack portion is moved by the driving motor in a direction such that the
... opening/closing portion opens the facing surface side, thus abutting the protrusion
- against the abutment portion, the first rack portion is meshed with the driving gear.
34. . The recording and/or reproducing device as claimed in claim 33, further
* . comprising an elastic member tensioned between the first rack portion and the second
- rack portion.
. .35. _The recording and/or reproducing device as claimed in claim 34, wherein as 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.



