11 January 2006 1 DESCRI PTI ON Optical Pickup Device, and Recorder and/or

Pl ayer Technical Field The present invention relates to an optical pickup
device which records or reads information signals to or fldomrat06pti ca

di sc, magneto-optical disc or the like, and also to a recorder and/or

pl ayer incorporating the optical pickug devi ce. Background Art Sone of the
conventional optical pickup devices inéorporated in the optical disc
recorders and/or players are provided with a dust-proof feature to prevent
‘any foreign matter such as dust DESQ@RIBEEONg to the objective lens. For
exanpl e, the optical pickup device with such a-dust-proof feature includes
an optical pickup nounted on a base to be novable radially of an optical '
di sc, and a noving nmechanismto nove the optical pickup radially of the

optical disc. The | . B V] I I.ncl onpartment for
housi ng the -optica%*%i&%@gv réﬁgﬁﬁcéﬁqégqglggﬁgglﬁﬁfckup devi ce, when
the recorder and/or player is not in use, the noving nmechanismis
controlled to house the optical pickup into the conpartnent in order to
prevent any foreign matter such as dust from adhering to the objective
| ens i nTebkniopt Fiedd pi ckup. | 1 January 2006 2 |n such a dust-proof
feature to house the entire optical pickup in the
The present invention relates to an optical pickup device which records or
reads information signals to or from an optical disc, magneto-optical disc or the

like, and also to a recorder and/or player incorporating the optical pickup device.

Background Art

B Some of the conventional optical pickup devices incorporated in the optical
disc recorders and/or players are provided with a dust-proof feature to preveht any
foreign matter such as dust from adhering to the objective lens.

For example, the optical pickup device with such a.dust-prodf feature
includes aﬁ opﬁcal pickup mounted on a base to be movable radially of an optical
~ disc, and a moving mechanism to move the optical pickup radially of the optical

disc. The optical pickup device also includes a compartment for housing the
optical pickup as a whole. In this optical pickup device, when the recorder and/or
player is not in use, the moving mechanism is controlled to house the optical pickup
into the compartment in order to prevent any foreign matter such as dust from

adheﬁng to the objective lens in the optical pickup.




conpartment when the recorder and/or player is not in use, however, the
conpartnment has to be larger in dinensions than the optical pickup, which
will require the optical pickup device to have an increds$esusywes Namely,
a small optical pickup device cannot use any such dust-proof feature.

Al so, since the dust-proof feature is intended primarily for prevention of
any foreign matter from adhering to the objective lens, it should only be
capabl e of nasking the objective | ens without having to house the entire
optical pickup. Al so, the recent optigal disc as a recording nmedi um can
record information signals node densély. Accordingly, the recent optical
pi ckup uses an objective | ens having a |larger nunerical aperture and thus
t he di stanceﬁb‘é'{"g/@éﬁlsﬁ'ﬁ’é)qg&quér&lmhp'é@thﬁ@lﬂr@lﬂpél@ﬂim@kﬂmﬁéhﬁ!s shorter.

- Therefore, when the optical disc is noved into or frominside the
conpar t fenpartment whireibt recordermadior playpoisgiob iryusey however] thetdoenpartnemt sur f ace
of the conpartnment and be scratched. Once the objective lens is thus

scr at chhak toibeflagerin dimensiogntiag thaoptidal prkup, aviich Wil réqa the epti@n witten
to the optical disc. Disclosure of the ?ﬁggl?lti on Enbodi nent s g%f t he present

| nvent | pRIRle REFIRTR dlfcrRRUSIRPRERRISY sn%lzqﬁﬁ?;ﬁc%ea%%é &lbpd art by

"providing an optical pickup device whoseé entir e small er by

si npl i fﬁ%ﬁ%ﬂcﬁg}%ﬁ?%ﬁﬁé,om feature, and 11 January 2006 3 also to a

recorder and/or r-incorporating the optical pickup device. Enbodinents
pr event 1 o AEPeRsRILe ALY DRE o Cefat e rPEHEN OB Gy ve [ons

foreign matter from adhering to the objective lens, it should only be capable of

masking the objective lens without having to house the entire optical pickup.

Also, the recent optical disc as a recording medium can record information

signals mode densely. Accordingly, the recent optical pickup uses an objective lens

having a larger numerical aperture and thus the distance between the optical disc and

obj ective lens is shorter. Therefore, when the optical disc is moved into or from inside

- the compartment, the objective lens will possibly touch with the inner surface of the
compartment and be scratched. Once the objective lens is thus scratched, information

signals cannot accurately be read from or written to the optical disc.

Disclosure of the Invention
Embodiments of the present invention may overcome the above-mentioned
drawbacks of the related art by providing an optical pickup device whose entirety can

be made smaller by simplification of the dust-proof feature, and




is closed by a shutter in order to prevent any foreign matter. such as dust
fromadhering to the objective I ens, and a recorder and/or player

i ncorporating the optical pickup device. According to a flijastryagpect of
the present invention, there is provided an optical pickup device
‘conprising: an optical pickup supported to be novable along a |inear guide
provided on a base to extend radially of an optical disc and having

provi ded thereon an objective | ens which focuses a |light beamemtted from
a light source onto a signal recordihg surface of the optical disc; a feed

SCr ew PERY ISP fecdt R dndlof pgsfgps?rgjbfa% oflical BRIAPALAAL Pl ckup to move

the optical pickup ra e optica a sliding nmenber
provi ded to Ee sl,idable_radially of the optical disc in_ relation to the

optical pi ckEPPOdEReE pEHe PreseRdnyetipngaasvoxideranopticakiyekupdayice engaged on

the feed screw, having provided thereon a shutter which nmasks the

. obj ect dssigriedrte prevedt tewbisctioe ldne fidhebeik iscratchbd Gk thyolfedtRedémg pi ece
which forces the shutter in a direction of unnmasking thé objective |ens;

t he opt}j hCku | ved. al o kth the slidin er, which is
noved rggﬁééﬁeﬁ)?g}c{f’f ﬁ{uﬂ? {c?)lg%rp%atﬁ P&?@@@éﬁ%@éﬁ%&é‘ﬂfém Ple transnission
engaged 1 1 January 2006 4 thereon is rotated, until it is limted at a
pr edet eadhcning tp gy ehjectivierlens, and a nepobyer and/or player ingorpoirating the optiealbase, and
then as the feed screwis further rotated, only the sliding nmenber being
slid agpgickep déAge.force of the forcing piece so that the shutter

According to a first aspect of the present invention, there is provided an
optical pickup device comprising:

an optical pickup supported to be movable along a linear guide provided on
a base to extend radially of an optical disc and having provided thereon an
objective lens which focuses a light beam emitted from a light source onto a signal
recording surface of the optical disc;

a feed screw provided along the moving direction of the optical pickup to

move the optical pickup radially of the optical disc; and

a sliding member prQVided to be slidable radially of the optical disc in
' relation to the optical pickup, connected to the feed screw with a transmission
engaged on the feed screw, having provided thereon a shutter which masks the
6bjectiv’e lens, and connected to the optical pickup by a forcing piece which forces |
the sﬁ_utter m a direction of unmasking the objective lens;
the optical pickup being moved along with the sliding member, which is

moved radially of the optical disc as the feed screw with the transmission engaged




wi |l mask the objective |l ens. According to a second aspect of the present
I nvention, there is provided a recorder and/or player conprising: an
optical pickup supported to be novable along a |inear guildénprpiioded on a

- .base to extend radially of an optical disc, and having provi ded thereon an

objective lens which focuses a |light beamemtted froma |ight source onto
a signal recording surface of the optical disc; and a novi ng nechani sm for
novi ng the optical pickup along the 4g_;lui de; the noving nmechani sm i ncl udi ng:
a feed screw provided al ong the novihg direction of the optical pickup to
nove the optical pickup radially of the optical disc; and a sliding nenber
provi detheteonhierchtedabits itriadindtedyt afpréduteratibédpositids frommoeingtiyan to the
opti cal pickup, connected to the feed screwwth a transm ssion engaged on

the f eeimger gawvided\onnBe BEQY hitheh RS HROR A Sél{éWlTS | GRRBHE tho'©

obj ective lens, and connecfed to the optical pickup by a forcing piece

e opt! oot elPes et 6 agtod G BRES oP e ToraigBRy REehbRsSbAGE i 1"

noved radi al l.v..of .the. optical disc as the feed screw with the transm ssion

engagequtﬁgﬁl{g]ﬁ qbéec?igpiqnéd, until it is linmted at a predetern ned

- position fromnoving by a |imter_ provided on the base, and then as the

feed screw i SCEigde Fseendespestpfithe pessent xentiony theeois psovided di ng menmber

being slid against the force of the forcing piece so that the shutter
recorder and/or player comprising:

an optical pickup supported to be movable along a linear guide provided on a
base to extend radially of an optical disc, and having provided thereon an objective
lens which focuses a light beam emitted from a light source onto a signal recording
surface of the optical disc; and

a moving mechanism for moving the optical pickup along the guide;

the moving mechanism including:

a feed screw provided along the moving direction of the optical
pickup to move the optical pickup radially of the optical disc; and

a shiding member provided to be slidable radially of the optical disc in
relation to the optical pickup, connected to the feed screw with a transmission _
engaged on the feed screw, having provided thereon a shutter which masks the
objective lens, and connected to the optical pickup by a forcing piece which forces
the shutter in a direction of unmasking the objective lens;

* the optical pickup being moved along with the sliding member, which is

moved radially of the optical disc as the feed screw with the transmission engaged
thereon is rotated, until it is limited at a predetermined pOsiﬁon from moving by a

limiter provided on the base, and then as the feed screw is further rotated, only the




wi |l mask the objective |lens. According to a third aspect of the present
invention, there is provided a recorder and/or player conprising: an
optical pickup having an objective |ens supported novabl yit Jakenzpoa
generally linear guide provided generally parallel to the radius of an
optical disc; and a noving nmechani smincluding: a feed screw provided
generally parallel to the radius of the optical disc; and a sliding menber
engaged at one end thereof on the feed screw, having formed at the other
end a shutter which can mask the obj¥ctive I ens, and held on the optical
pickup with an elastic material placed between them the optical pickup
bei ng ndiden micothgr being stithagaihstdhe foroeobie fesiigpiesd scihagtherbirhar i s noved
radially of the optical disc by the feed screw in rotation; and when the

opt i calwill @ksslotheabjetivetend! ong with the sliding menber in one direction and
arrived at the predeterm ned position, the optical pickup being limted

from nox| : , ' ' ot at onl v the sliding
 renber Bepdia (i bl G iR mbehdt Bite FHRLE ARG R el ast o
_ nenberé*@gotnét the shutter of the sliding nenber will mask the objective

| ens. gdif SOBPISHE- present invention may provide an optical pickup

device conprising: an qptical pickup having provided thereon an objective
‘I ens which focus g% Oﬁt‘?"ﬁ Packypdaymgoaeobjective lens supported movably

along a generally linear guide provided generally parallel to the radius of an
optical disc; and
a moving mechanism including:
a feed screw provided generally parallel to the radius of the optical
disc; and
a sliding member engaged at one end thereof on the feed screw,
having formed at the other end a shutter which can mask the objective lens, and
held on the optical pickup with an elastic material placed between them;
the optical pickup being moved along with the sliding member as the sliding
member is moved radially of the optical disc by the feed screw in rotation; and
when the optical pickup has moved along with the sliding member in one
direction and arrived at the predetermined position, the optical pickup being
limited from moving, and as the feed screw is further rotated, only the sliding
member being moved in the one direction, against the force of the elastic member
so that the shutter of the sliding member will mask the objective lens.
Embodiments of the present invention may provide an optical pickup device
comprising:

~ an optical pickup having provided thereon an objective lens which focuses a




6 light beamemtted froma |ight source on the signal recording surface
of an optical disc; and a shutter which nmasks the objective lens from

out side; and a novenent control neans for controlling thetmwemem of the
optical disc while supporting the objective | ens to be novable
optical-axially of the objective | ens. When nmasking the objective lens with
the shutter, the novenent control neans nmay further nove the objective

| ens at a predeterm ned position further away fromthe optical disc.

Enbodi ments of the present invention nfy provide a recorder and/or player
~conprising: an optical pickup having an objective |lens which focuses a

li ght beam Bglittheanh émittet didm @Higls sunice oarthé Bignal @oetdineaatdend aaur f ace of
an optical disc; a noving nmechanismfor noving the optical pickup along a
gui de postidatigiic; /@ @ base on which the optical pickup is nmounted and
radially of the optical disc; a shutter which nmasks the objective |l ens from

out si de; and“ﬁl‘m\%}ﬁm‘gﬁHfé%@%L%@ﬁ@@%ﬁ%@?ﬁ%ﬁt?@ﬁggﬁ%t he nmovenent of the

objective lens i1'é suppor be novabl e

- opticalraxially of the . objective |ens,. en the optical pjckup is noved by
t he movi ng naelg%gﬁlpg%c‘togtr Pﬁﬁﬁ?@éﬁ’lﬂﬁﬂﬂ%\g@@wﬁ#ﬁ@ (Pfglﬁéﬁiﬁc or | ead-out

side of hﬂe optical di %e t.o mask the objectjve lens with the shutter, the
* movenent IS HIPOIERG SOHsHvVersns to he mayjablerapiisal-axially of the objective

lens.

When masking the objective lens with the shutter, the movement control
means may further move the objective lens at a predetermined position further away
from the optical disc.

Embodiments of the present invention may provide a recorder and/or player
comprising:

an optical pickup having an objective lens which focuses a light beam
.emitted from a light source on the signal recording surface of an optical disc;

a moving mechanism for moving the optical pickup along a guide provided

‘on a base on which the optical pickup is mounted and radially of the optical disc;

a shutter which masks the obj ectivé lens from outside; and

a movemer;t control means for controlling the niové;é.nt. of the obj ectiv;a
lens while supporting the objective lens to be movable opticalraxially of the
objective lens. |

~ When the optical pickup is moved by the moving mechanism to a play
- ‘waiting position at the lead-in or lead-out side of the optical dise to mask the
objective lens with the shutter, the movement controlﬁ means may move the objective

lens at a predetermined position further away from the optical disc.




|l ens at a predeterm ned position further away fromthe optical disc. 11
January 2006 6a These objects and other objects, features and advant ages
of the present invention will becone nore apparent from th&aduadybl@si ng
detail ed description of the best node for carrying out the present

i nventi on when taken in conjunction with the acconpanying draw ngs. Brief
Description of the Drawings FIG | is a plan view of a disc drive unit.
FIG 2 is an expl oded perspective view of the disc drive unit. FIG 3 is a
perspective view of an optical pickup ggpving mechanismin an enbodi ment of
t he optical pickup device according to the present invention. FIG 4 is a

i d I ti ; . I . . i cal ok |
devi co, 11 JansErop s ingtRERRR, Tchisk ah Flr OB R SR, o0 g

: hani FI G . | ai th t f . i t Whi tat th
Feed schusiortyiifGifs e bptrBERof be tuRrride ehlcd SRabibn of B to the
| ead-in side of. an optical, disc D. FI.G 7 explains the positions of the
obj ect i ¥t Mads Tersrarmying ou dhepresent ipjention whien takendn coriupdin wih theof t he

objective lens for playing a DVD. FIG 9 explains the state of the noving
nmechani &eowipenyingdraypngsal di sc D

Brief Description of the Drawings
FIG. 1 is a plan view of a disc drive unit.
FIG. 2 1s an exploded perspective view of the disc drive unit.
FIG. 3 is a perspective view of an optical pickup moving mechanism in an
embodiment of the optical pickup device according to the present invention.
FIG. 4 is a side elevation of a moving mechanism included in the optical

pickup device.




bei.ng played. FIG 10 explains the state of the noving nmechanismwth the
 ead-in area of the optical disc D being read. FIG 11 explains the state
. of the nmoving nmechanismwi th the objective | ens nasked withuihmoshutter.
FIG 12 is a side elevation of the noving nechanismw th the shutter being
in a position for masking the objective lens. FIG 13 explains the
operation of the drive notor which rotates the feed screw for noving the
optical pickup fromthe lead-in to |l ead-out side of the optical disc. FIG
14 .i s an eXfiGhdeexpainsthe tdontrol b theofozirgt heichanisadi ment of the opti cal

pi ckup device according to the present invention. FIG 15 is a perspective

- view expl ai picNG exkiRhE o?sgfa%ﬁfn&mhﬁ%%&ﬁfmﬁch%fai&%e%ggﬁeaﬁvi ce. |

| January 2006 8 FI G 16 a plan view explaining a rack o e support

menbere and r.ack, of t.he sljdi nber.,. incl.uded.in the opiical pickup
dovi cdof MoufiBE Eoplic! ek BbalBT fau ol 48 Emietlanddn ARl kPRt e
optical pickup device with the shutter being opened. FIG 18 is a plan
view sis¢Be shutter mechanismwith the shutter bei ng closed. FIG 19 is.
an expl oded perspective view of still another enbodi ment of the

FIG. 7 explains the positions of the objective lens for playing a CD.

FIG. 8 explains the positions of the .objective lens for playing a DVD.
FIG. 9 explains the state of the moving mechanism with the optiéal discD
being played.
FIG. 10 explains the state of the moving mechanism with the lead-in area of
the optical disc D being read.
‘FIG. 11 explains the state of the moving mechanism with the objective lens -
masked with the shutter. -
FIG. 12 is a side elevation of the moving mechanism with the shutter being
in a position for masking the objective lens.
FIG. 13 explains the operation of the drive motor which rotates the feed
screw for moving the optical pickup from the lead-in to Jead-out side of the optical
~ disc. .
FIG. 14 is an explodéd perspective view of another embodiment of the
optical pickup device according to the present invention.

FIG. 15 is a perspective view explaining a support member included in the

optical pickup device.




optical pickup device according to the present invention. FIG 20 is a
perspective view of the optical pickup device. FIG 21 is a plan view
expl aining a rack of a support base and rack of the sli dilM@uary2006
menber ~i ncl uded in the optical pickup device. FIG 22 is a plan view

- explaining one tooth of the rack of the support base. FIG 23

schematically illustrates the optical8pickup device with a shutter plate
in the closed position. FIG 24 schematically illustrates the shutter plate
in the openFl®slé isoaplarF¥iew ekplantiagatraciabl yhe Supjrirt ateasbérmdaptkofl pi ckup
with the objective lens being in the lead-in area of the optical disc.

FI G 2R hiithds/ indihed iRl PRgAleibekup Wi th the -objective

| ens eing in the récording area o e optical disc. Best Mde for

Carrying L nvention | J ar 06 9. T i,.SG, dri ve ,uni
accor di ng BGnE7 LBl Rnt ke P e b of Msf iR SpEbliGel Hirkw
reference to the acconpanying drawi ngs. The disc drive unit according to
t he prédesdae withdetshytter bemgnepesiedy indicated with a reference 1 in FIG 1.
- The disc drive unit 1 is directed for reading information signals from an
optical di SEIGNB tsad pthowielv of thefshueter meldhanisth withethessheattief beimlgl y, from a
so-call ed conpact disc (CD) and digital versatile disc (DvVD). The optical
di'sc Qybasirecorded.in a lead-in .area (at the inner circunference side)
ther eof outside and around the |ead-in area TOC (table of contents) which
'S d?t a FIG..19 is.an-exploded perspective view of still another embodiment of the
optical pickup device according to the present invention.
FIG. 20 is a perspective view of the optical pickup device.
FIG. 21 is a plan view explaining a rack of a support base and rack of the
sliding member; included in the optical pickup device.
FIG. 22 is a plan view explaining one tooth of the rack of the support base.
FIG. 23 schematically illustrates the optical pickup device with a shutter
- plate in the closed position.:
FIG. 24 schematically illustrates the shutter plate in the open position. -
FIG. 25 schematically illustrates the optical pickup-with the objective lens
being in the lead-in area of the optical disc.

FIG. 26 schematically illustrates the optical pickup with the objective lens

being in the recording area of the optical disc.

Best Mode for Carrying Out the Invention




for managenent of address information etc. indicative of data |ocations
where the data are recorded, and in a program area thereof information
~signals such as video data, 'inage data, audio data, conauhLfhi~BERIram

" processing data to be processed by a conputer, etc. A lead-ouf area is
provi ded outside and around the program area. An optical pickup provided
din the disc drive unit 1 reads the information signals recorded in each
recording area while being noved fromthe inner to outer circunference of

the optical THé AscArivdEnitAS¥SHdiHS o el _sémiihvémidlf{v'iﬁi%% dRBcipey cal pi ckup

mechanism2 to wite and read 1nhfor lon to and fromthe optical disc D

and a gl ' i to rotate the optical disc D. The optical

pi ckupﬁ(lf’ggﬁ?‘i@w ﬁ%&%ﬂﬁ%&%&%ﬁﬂ%&ﬁ% Bﬂ}‘ﬁﬁ]ﬁ‘ to read information
signals fromthe optical disc D, a noving nechanism 12 to _nove the optical
pi ckup 11 rHag discydrire ymibagearding tofbspreseniiaventinmsis geperdly inglicatedopt i cal
11 January 2006 10 pickup 11 nounted thereon to be novable radially of the
opt i cawithizsefélenés 15hdilG. iln Fheéisc Urivedundt 1tibdileated o8 réwlingor med t herein
an opening 16 in which the optical pickup 11 is provided novably fromthe

i nner jhfoeiitfin si@éﬁ%@rﬁmm@ disd ﬁiér?gétigfitllﬁi ﬁf?%n%gt%gﬁldzﬂf@ﬁeD, that

is, inthe directions of . “arrows a . . . opti cal
' om SeRLifRaRN Mol A Se2El-aomi BT R8T Snd U SRedult BRefED Ve | on
14 on the signal. recording. surface of the optical disc D and a return
| i ght Firoapti¢al disgR-hasigsordedin adgnd-ds ares (atikbe smer sincumfstence side). |
thereof outside and around the lead-in area TOC (table of contents) which is data
- for management of a&dress information etc. indicative of data locations where the
data are recorded, and in a program area thereof information signals such as video
data, image data, audio data, computer program, processingpdata to be proceséed by
a-computer, etc. A lead-out arca is provided outside and around the program area.
An-optical pickup provided in the disc drive unit 1 reads the information signals
recorded in each recording area while being moved from the inner to outer
circumfcrencé of the optical disc D.
The above disc drive unit 1 includes an optical pickup mechanism 2 to write
~ and read information to and from the optical disc D, and a disc drive mechanism 3
to rotate the optical disc D.
The optical pickup mechanism 2 includes an optical pickup 11 to read

information signals from the optical disc D, a moving mechanism 12 to move the

optical pickup 11 radially of the optical disc D, and a base 13 having the optical




Dis detected by a photodetector, and an objective |lens driving bl ock which
noves the objective lens 14 optical-axially of the latter (focusing
direction) and in a direction orthogonal to the optical 1@3¥nsapicos he
objective lens 14 (tracking direction). These optical system bl ock and
objective lens driving block are provided inside a cover 15. The cover 15
is formed froma resin material suchlfls ABS in the general shape of a box
whose nmain surface 15a is generally parallel to the signal recording

surf acgicskfupt Tenppintebthede@ctdbe Afovabld rdbalbeof thd eptidal dsc Ib. and 2, the
cover 15 has forned nearly in the center of the main surface 15a an

ver 15 h | he c | .

Can T ace di Foriy BEFRRS, L ARd 2 URCOIE B 1okt tMERah B8 kg PBn 0o
I f tside. . Th l 18.h LIy elljpti h f which

he. 1 olart issefeat pidedhEL s hovaety movabiciio helinferideuise “on the mai

surface 15a of the cover 15, there is forned a projection 17 1 1 January

2006 1gircemensace.hy \ipeNersg, eBthemiqal dissddi that is7 in ¢harilighetionshefh t he top of

the objective lens 14. Since the projection 17 is fornmed higher than the

‘top of atrbaso) #ad Ay 6n RIGS. 11ahd 2.0 ThevpticabpicMapdll vrsistdan dpsieai bed in
detail later will not touch the top of the objective |lens 14 when the

SPUL! ety RO {RACPR IWATBSlnl ORI 64 ¥ EchRachbior TNGIRERT e, he
2 abitire) Rt N A opRtiverlénd i b e 3l o ordiraeiee or momber
21 to gﬁt‘i)ga? rdtlsc:f Beano ; iré:tgln iigﬁtkigjrgmlt%l’e sei‘grfl:;elergcgr%r'nfgv gl?rz’faécoog&veeogt?ceal disc
D is detected by a photodetector, and an objective lens driving block which moves
- the objective lens 14 optical-axially of the latter (focusing direction) and in a
'dircdion orthogonal to the optical axis of the objective lens 14 (tracking direction).
These optical system block and objective lens driving block are provided inside a
cover 15.
- The cover 15 is formed from a resin mﬁtcrial such #s ABS in the general
shape of a b;)x whose main surface 15a is generally parallel to the signal recording
- surface of the optical disc D. As will be seen from FIGS. 1 and 2, the cover 15 has
:. | formed nearly in the center of the main surface 15a an opening 18 through which
- the objective lens 14 supported by a lens holder can face directly the signal
recording surface of the optical disc D and also face outside. The opening 18 has a

generally elliptic shape of which the longer diameter extends radially of the optical

disc D. On the main surface 15a of the cover 15, there is formed a projection 17




support nenber 21 having the optical pickup 11 nounted thereon radially of
the optical disc D, a guide 23 to guide the support nenber 21 when noving
the support menber 21 along with the optical pickup 11 nagkal)iof the
optical disc D, a sliding nenber 24, nounted on the support nenber 21 and
connected to the feed screw 22, to nove the support nenber 21 radially of
the optical disc D, and a coil sprintl 25 to. connect the support nenmber 21
and sliding nenber 24 to each other. As shown in FIGS. 2 and 3, the support

nenbeardinddr dpeningl8c Ahegprofediohll 7 ihighet tiih theaopwifihe bb{e@ﬁi@et her eof .
It has a through-hole 31. fornmed. in a |ower portion thereot and through

whi ch e 2 s . i ' f i [ 32

pr ovi N - “BRo iR BroieciBal IR bARER RigH Bak e 1ol of B GelERDS T, 1 4
| at er gl, edge arallel to.the myi i rection the optjcal ppgkup 11, of
the' 3feft AghyBer Sichwil berespabed ShdeliTblaauilesuiush thefen BLES R {he
through-hole 31 is an externally threaded 11 January 2006 12 netal rod. It
ext enobjdotivelensrbd whendihe sbuttennmmives e noaski etnpasikthe difjeetivie lens Ihuppor t ed
‘rotatably in a support provided on the rear side of the base 13. As shown

-1 n Fl Bheréfotd) dhe objdteivedens $4 el ndd H@%ﬂﬂ'&:ﬁﬁﬂ@?@hé&h@ﬂ@f.?nd thereof a gear
33 which is connected to a drive notor 35 by a gear train 34 including a

Bt P R RIS, U RS EShaR 1TSS LRI diiaper 9, 2
outs eyt B L AgLe oLt LN Lhereol o B A AS PSS RsSD Wibiba PrOv! ded
support member 21 to support thé optical pickup 11, a feed screw 22 to move the
| support member 21 having the optical pickup 11 mounted théreon radiél]y of the
optical disc D, a guide 23 té guide the support member 21 when moving the support
member 21 along with the optical pickup 11 radially of the opticai disc D, a sliding -
member 24, mounted on the support member 21 and connected to the feed screw
22, to move the support member 21 radially of the optical disc D, and a coil spring
25 to connect the support membe.r 21 and sliding member 24 to each other.
As shdwn in FIGS. 2 and 3, the support member 21 has the optical pickup 11
. mounted on the main surface thereof. It has a through-hole 31 formed in a lower
. portion thereof and through which the feed screw 22 is penetrated, and a pair of
guide pieces 32 provided at ihe lateral side thereof and engaged a guide 23 formed
along a lateral edge, parallel to the moving direction of the optical pickup 11, of the
opening 16 formed in the base 13.

The feed screw 22 inserted in the through-hole 31 is an externally threaded




11 are engaged on the guide 23 provided at the |ateral edge of the opening
16 in the base 13. Nanely, the guide 23 is laid between the gui de pieces
32, -and thus guides the support nmenber 21 being noved i nithendiovecti.ons of
arrows Al and A2 in FIG. 2, nanely, radially of the optical disc D. It

al so holds the support nenber 21 to prevent the optical pickup, 11 from
bunpi ng when a vibration or the likeips applied in a direction orthogonal
to the main surface of the base 13. The support nenber 21 has provided at

one engeid1§b80Tt HEBAG mtﬂhetlﬂﬁvﬂ%tt?'&ectfdrf SEHHeSS Jﬁ gpgiscal disc Da
retainer 36 to which the coil ring 25 1s oked at the other end
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that the retainer 36 alsgQ guides the sljdi n% menber 24 being slid. As shown
in FI d8.FI&5&nkand 2; the fegd seraw dehasprovided it pneenddberaota g936 33twhichnear er

to the inner circunference of the optical disc D a stopper 38 to | |

Januarig c20@6cted to prdrirentiotdie3s bp pogdar tenih 84 iddhudingra pdiutality of gegrsi nst t he
di sc drive nechanism 3 due to having noved excessi ver in the direction of

. arrowpPhe Slggﬂarﬁne%ibe-ﬁﬁ ha¥rmed! t'h@%lﬁ%hﬁ%ﬁ:ﬁn%&@ tﬁlto‘i’: ;?ﬁ) the feép] ect ed

fromthe | ateral side of the support neare e 1 nner
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.rrechan sm 3,- of the opening 16 in which the optical pickup 11 is noved.
When ttHer ppo’rt menber 21 is noved toward the center of “the optical disc

- D, the inner circunference-side stopper 38 cones into the cut 39 and abuts
t he inner -Brdguide pieces 32 in pair provided at the lateral side of the optical pickup

11 are engaged on the guide 23 provided at the lateral edge of the opening 16 in the
‘base 13. Namely, the guide 23 is laid between the guide pieces 32, and thus guides
.the sepport membeér 21 being moved in the directions of arrows A; and A, in FIG. .

2, namely, radially of the optical disc D. It also holds the support member 21 to
prevent the optical pickup 11 from bumping wheg a vibration or the like is applied

in a direction orthogonal to the main surface of the base 13.

The scpport member 21 has provided at one end thereof nearer to the outer
circumference of the optical disc D a retainer 36 to which the coil spring 25 is.~
" hooked, and at the other end thereof nearer to the inner circumference of the optical
discDa guide piece 37 to guide the sliding member 24 being slid. It should be
. noted that the retainer 36 also guides the sliding member 24 being slid.
As shown in FIGS. 2 and 3, the support member 21 has provided ina

position nearer to the inner circumference of the optical disc D a stopper 38 to




of the cut 39 to limt the inward novenent of the support nmenber 21. Thus,

the cut 39 will also be-called "inward nove Iimt cut 39". As shown in

- FIGS. 2 and -3, the support nenber 21 has al so provided if jgusyRR§Ition
corresponding to the outer circunference of the optical disc D a stopper 41

to prevent the support menber 21 fromcolliding against the disc drive

mechani sm 2 due to having noved excEssively in the direction of arrow A2

in FIG 2. On the other hand,, the base 13 is cut (indicated at a reference

42) apréventlibé support dgembppDs ificen icollidisg hghiisbtheedige drive mbdiisnig | nwar d
nove [imt cut 39 is forned, - nanely, nearer to the outer circunference of

the optiGalhadt f : ' s i e : cal pi 11 is
oved UGG 1) R T8 ex BSOS 1o ltectith B abiaw 10 I %, PRSI 11 e
~optical_ di D, the outer-gir.cunf.erence st er 41..comes into the cut 42
and apUCUMEEERC e SIDRPGT SBHEPTIEHER o Phrieral Sids S SPROYerant of the
support nenber 21. The cut 42 will. also be called "outward 11 January 2006
14  movemben2t neaxer 40 the irmes cincnmforsmice aif the optipalidise hpOntthel othert he
support nenmber 21 is limted in disc-radial novenent between the inner

“Ci r cubibad ethechast AS istoap Pindica3@d af 4 refeRthcai3d) e tha el BBYE eafitie cut 39 and
the outer-circunference stopper 41 arriving at the outward nove |imt cut

renhop Sre ibchhdn 3, 6fthe bpentf 6 iff SHCRYAPBpcA 1P, £F sERkiA, Sioe""
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el nginsrleir%ircllhnefc;cer;[c%i—sr}gé stopper 38 comes into the cut 39 and abuts the innerend -
of the cut 39 to limit the inward movement of the support member 21. Thus, the
cut 39 will also be called “inward move limit cut 39”.
As shown in FIGS. 2 and 3, the support member 21 has also provided in a-
position comresponding to the outer circumference of the optical dise D a stopper 41
to prevent the support member 21 from colliding against the disc drive mechanism
2 due to having moved excessively in the direction of arrow A, in FIG. 2. On the
other hand, the base 13 is cut (indicated at a reference 42) at the lateral edge
opposite to the lateral edge, in which the inward move limit cut 39 is formed, -
" namely, nearer to the outer circumference of the optical disc D, of the 6pe‘ﬁing 16
in which the optical pickup 11 is moved. When the support member 21 iS ‘moved
away from the center of the optical disc D, the outer-circumference stopper 41

comes jnto the cut 42 and abuts the inner end of the latter to limit the outward

movement of the support member 21. The cut 42 will also be called “outward




36 of the support nenber 21 to which the coil spring 25 is hooked is
engaged in the first guide hole 43. The sliding nenber 24 has provided
thereon at an end of the first guide hole 43 in the direaglinehy @bs arrow A2
in FIG 2 alimter 45 on which the retainer 36 engaged in the first guide
hole 43 is put into abutnent to prevent the sliding nmenber 24 fromsliding
excessively toward the inner circunfddence of the optical disc D. In
addition, the sliding nmenber 24 has provided thereon at-the mddle of and
acr 0ss mawe iinits¢utgh?deThe, ehedSpticad pickup 1 proppartddos thbsipport picaibeer 36
engaged in the first guide hole 43 abuts to prevent the sliding menber 24

from mavk mﬁnﬁe@ﬁe&fswlhmal mweﬂlé BeRba tHfe! lhﬁ%gaﬁpfeﬁﬁée-&ia% stpegal disc

D. The second gui de ho has t he gui e piece 3 e support' ‘nenber 21
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other end thereof to the end of t he second QUIde hoIe 44 in the direction
of ar r 8Fiviag;ah thg eptwardmase limit cutAdiary 2006 15 with the retainer 36 of
t he support menber 21 being engaged in the first guide hole 43 and the
~gui de pi ece A3%sHoevmin ElGSotdnd 6, theesizting nebigbiérd24 hwatédion theswgpoit ng
menber 24 connected to the support menber 21 by the coil spring 25 is

‘nor mal yemb&y ZRH 4/poRIrallP fedt la?é‘ﬁ‘aﬁﬂ IfigPand Second %ﬁg%lgsf@ct ion of

arrow A2 toward th outer cir renceo the optlcal D while the
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36 of the support member 21 to which the coil spring 25 is hooked is engage'd in the
first guide hole 43. The sliding member 24 has provided thereon at an end of the -
first guide hole 43 in the direction of arrow A, in FIG. 2 a limiter 45 on which the -
- refainer 36 engaged in the first guide hole 43 is put into abutment to prevent the
sliding member 24 from sliding excessively toward the inner circumference of the
~optical disc D. In addition, the sliding member 24 has provided thereon at-the
middie of and across the first guide hole 43 a pair of projections 46 the retainer 36
engaged in the first guide hole 43 abuts to prevent the sliding member 24 from
moving excessively toward the outer circumference of the optical disc D.
The second guide hele 44 has the guide piece 37 of the support member 21
engaged therein and works along with the first guide hole 43 to limit the movement

| of the sliding member 24. The coil spring 25 is hooked at the other end thereof to

the end of the second guide hole 44 in the direction of arrow A, in FIG. 2. Thus,




11. As the sliding menber 24 is slid, the shutter 47 is nobved to a position
where it unnmasks the objective lens 14 or to a position where it nasks t'he
objective lens 14. That is, when playing the optical di S¢daartives shutter
47 is noved in the direction of . arrow A in FIGS.. 1 thru 3 to unmask’
the objective lens 14. O herwise, the shutter 47 is slid in the direction.
of arrow Al in FIGS. 1 thru 3 to nmasKk5the objective: lens 14. The shutter
47. is forned froma resin material such as POM (pol yoxynet hyl ene) to

have awghi@ieatiainéc3s anid sippoadenibed mm@ﬁgangggwlm@m ldéqﬁ:het he
opening 18 in the cover 15 as shown in FIG shown in t he
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.the cover nder t sticity of th | t houI d be
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previ ously nentloned and since the projection 17 is formed higher than t he
top of farhed ubjlexthedor¢ecofthe4oikspringe2s imthedirdation of amow A, towarithey 2006
16 touch the top of the objective lens 14 but the projection 17 when the

shut t ebuté? cirduinferene oplte bpacal iscBSWhIle the préjBLRsd 46 ateESabiftmehf e
sliding nenber 24 has a transm ssion 51 extendi'ng from above to under the

f2eed S&'st??{?dd&ﬂl L RRAL d [el ation to the latter as best shown in FIGS.

e transm SSIO 1 is engaged on the | ower side of the feed
screw 22. T, ransm 1 has forned at e d_t hereof an
engagement ’Bﬁ F'té %QJOYWO"@”ECWF‘%‘B@IHﬁewﬂméﬁk%ezz
exposed to outside at the m ddl e portion- thereof through the opening -40
i n t heobjegtpvs lenseldoprovided inthetapgning $8iimthesgover 15 of the optical pickup.

11. As the sliding member 24 is slid, the shutter 47 is moved to a position where it
‘unmasks the objective lens 14 or to a position where it masks the objective lens 14.
That 1;s, when playing the optical disc D, the shutter 47 is moved in the direction of .
arrow A, in FIGS. 1 thru 3 to unmask the objective lens 14. Otherwise, the shutter
47 is slid in the direction-of arrow A, in FIGS. 1 thru 3 to mask the objective lens
14. The shutter 47 is formed from a resin material such as POM |
' (polyoxym‘et.hylene)' to have a generally rectangulér shape and an area large enough
to mask the opening 18 in the cover 15 as shown in FIG. 2. As shown in FIG. 2, the
shutter 47 is formed mtegrally with the sliding member 24 thh a pair of hncar
- elastic couplmg pieces 48 laid between them, and forced to over the cover 15 under
|  the elasticity of the coupling pieces 48. It should be noted that the projection 17 is.
formed around the objective lens as previously mentioned and since the projection

17 is formed higher than the top of the objective léns 14, so the shutter 47 will not




formed froman elastic material such as a leaf spring. It is fixed to the
sliding nenber 24 to be novable along with the latter. The transm ssion 51
may be formed integrally with the sliding nenber 24. Theiesgagsnent
projection 52 of the transmission 51 is always in. nmesh with the thread of
the feed screw 22 under the elasticity of the transm ssion 51 itself.

Thus, as the feed screw 22 is rotated® the slidi ng nmenber 24 having
mount ed thereon the transm ssion 51 which converts a rotation of the feed
scr ew tpRCchAb®tap of Hsarbjectivelensd dshutdhe prejestian Ad swhemtheoshudter diigis im, and

A in FIGS. 1 thru 3 to nove the shutter 47 to the position where the

obj ectthe¢gdséitn dﬂniaskuﬁgrmslobgb@fvetleng hg. positi on where the objective lens .
14 is masked. As nentioned above, the coil spring 25 is hooked at one end

ther eof &0 e stiapahBiherS ts \Eyianeh SFERERARE B0 oVl idapr ond

to the end of t econ gui ring 25 forces the

~slidi er 24 in the direction of 11 .Janyary 2006 17 .ar i n FIGS.
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~connects the sliding nmenber 24 and support nenber 21 to each-ot her.

Ther efandd4. iherransmigsipaiSdgs enghged on tfm)@ lawenside obtha fagd sorewre. dl'heect i ons
of AA, and A2 in FIGS. 2 and 3 as the feed screw 22 is rotated, the support
menbertratisniissiond 1 hdsefoppicdca tho ek wmdithersof anefghfementpigectoon §2pondi ngl y
noved radially of the optical disc D. Thus, the coil spring 25 connecting
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o n.t‘ Eiﬂefer(]) [iﬁr%?lg}l(%hg %pg}xi?l%l'éi(gf]neﬂ]evgu&)%o}thﬁcmbcr 21. The transmission 51 is
formed from an elastic material such as a leaf spring. It is fixed to the sliding
member 24 to be movable along with the latter. The transmission 51 may be
formed integrally with the sliding member 24. The engagement projection 52 of -
the transmission 51 is always in mesh with the thread of the feed screw 22 under
the elasticity of the trénsmission 51 itself. Thus, as the feed screw 22 is rotated, the
‘sliding member 24 having mounted thereon thé transmission 51 which converts a
rotation of the feed screw 22 into a linear motion is slid in the directions of arrows
A, and A, in FIGS. 1 thru 3 to move the shutter 47 to the position where the
objective lens 14 is unmasked or to the pqsition where the objective lens 14 is
masked. )

As mentioned above, the coil spring 25 is hooked at one end thereof to the

retainer 36 of the su'pport member 21 and at'the other end to the end of the second

~guide hole 44. The coil spring 25 forces the sliding member 24 in the direction of




sliding nmenber 24 due to a quick novenent of the optical pickup 11 for a
junp fromone track to another or the like. Further, as shown in FIG 2,
t he movi ng mechani sm 12 i ncl udes a detection nechani sm 531taudeiosst . when
the optical pickup 11 has been noved to the lead-in area of the optical
disc D.- The detection nechanism 53 is conposed. of a detection swtch or
limt switch 54 fixed to the support ymnber 21 and -a switch counterpart
56 to push a sense piece 55 of the detection switch 54. The detection

SW t chaffw A, ih FEGSt Q anlde3 fPiR shufiBFR9 1o %%n’ﬁskhth[? fbﬁi}é&ﬂ%%n? ;l@&:ﬁdSS

thereof direéted toward the inner circunference o e optica sc D as

shown jn F he,.swi tch gounterpart 56 1s prowy,ded on the |ateral edge,
at theﬁgPaé@%&F@‘isﬁg“’gP@%M‘%‘B‘Fgl 65%40@'%%“ THIG r\é‘j,ltg’feaﬁl?emgﬁﬁni ng 16 in
whi ch the optical pickup 11 is noved, Mire Parti cul arl(%_, when t he opti cal
pi ckup Therefereaiiicn the siidjng member 24 dnivest tq slidq iscthe diregtioasof A ramldi ng
TOC on the optical disc D, the sense Il January 2006 18 piece 55 of the
det ect Agnin $MGSC 2 41 3 as thefeedbcrowt2Eisyoidted, thownpponanembér 2Mbaviigy it is.
detected that the optical pick 11 is located in a reading position in the

| ead- i fhe tﬁt%rl] Plckue1 Phiduitd ieieolis S és ppﬂ%y'tlﬁawd rdlisey 8Fon Si gnal

pr oduced ction swtch 54 1s s 0 a mcroconputer 61 as
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supply,. .for the length of tinme, a drive circuit .63 for a drive notor 35
Wit h luimg@l%myﬁ& meach athey das sheh adpiee HoRertoFRuse thosERROTE he feed-

- member 21 having the optical pickup 11 mounted thereon to be misaligned with the
sliding member 24 due to a quick movement of the optical pickup 11 for a jump
from one track to another or the like.

. Further, as shown in FIG. 2, the moving mechanism 12 includes a detection
mechanism 53 to detect when the optical pickup 11 has been moved to the lead-in -
area of the optical disc D.- The detection mechanism 53 is composed.of a detection

- switch or limit switcﬁ 54 fixed to the support member 21 and a switch counterpart
56 'to push‘a‘sensc piece 55 of the detection switch 54.

- The detection switch 54 is fixed to the support member 21 with the sense
i)icce‘SS_théreof directed toward the inner circumference of the optical disc D as
shown in FIG. 2. The switch counterpart 56 is provided on the lateral edge, at the

“side oflthe disc rotation drive mechanism 3, of the opening 16 in which the optical |

pickup 11 is moved. More particularly, when the optical pickup 11 is moved nearly

. to the center of the lead-in area for reading TOC on the optical disc D, the sense




screw 22. Thus, the drive notor 35 continuously drives the feed screw 22
for the length of time the m croconputer 61 counts. Since. the support
menber 21 with the optical pickup 11 nmounted thereon i s iljamatyedod n
position with the inner circunference-side stopper 38 abutting the inward
nmove limt cut 39 in the base 13, so the sliding nmenber 24 will be noved
inthe direction of arrow Al in FIG 18 against the force of the coil
spring 25 and hence the shutter 47 mask the objective lens 14. For the
shut t epieéé 53 of thiesictédipnobitch 5 ds peessed fo tHewvittlc connterpHre 6 Svhedebly appl y
a reverse bhias voltage for noving the objective lens 14 away fromthe

opt i calt is doR1 iy d G5HEIYCEL YE1 AR ARRE PhOASH IO el DS

obj ect | ve lens 1 etermned period In der to prevent the

obj ective | uch| ng the shutter 47. The focusing drive 64
fea Qe P&@f‘?léﬁif

noves ‘14 in the focusing direction under the action of
a magnetic field devel oped by a magnet and a current 11 January 2006 19

f1 ow ng t hr Mage partiodadyny d@édlonmrsal praducadchy thengateetionsswitsh 84 ishe
objective lens 14 in a direction further away fromthe optical disc D from

a: posi suppliednter£mitfoeoniyuter 6 as shown I8 HiGags Upemrddeptioppdithe us is turned
off. As shown in FIGS. : and 5, the disc rotation dr|ve mechani sm 3

i ncl udgsiegtiof Ri )g?ﬂl hERhRFo&Sinp@ef 813k $the &Hht:ﬁg 8&e9mr?é?ﬂeﬁ§ﬂﬁdl €
nmotor 66 Is fixed to the base 13 and has provi déd ‘on the drive Shaft

e ecbe sk B2 A BT OOt B0€ PR e P11 6
S€! OMitive motor 35 with a drive signal which drives the drive mbfor 39 to otate the feed
screw 22. Thus, the drive motor 35 continuously drives the feed screw 22 for the
length of time the microcomputer 61 counts. Since.the support member 21 Withrthe
opﬁcal pickup 11 mounted thereon is Hmited in position with the inner
- circumference-side stopper 38 abutting the inward move limit cut 39 in the base 13,
so the sliding member 24 will be moved in the direction of arrow A, in FIG..5
against the force of the coil spring 25 and hence: the shutter 47 mask the objective
lens 14. |
l. For the shutter 47.10 mask the objective lens 14, the miérbcomputer 61 will
apply a reverse bias vOltag_e,fof moving the objective lens 14 away from the optical
disc D fo a focusing drive 64 which controls focusing of the objective lens- 14 for a
predetermined period in order to prevent the objective lens 14 from touching the

| ~shutter 47. The focusing drive 64 moves the objective lens 14 in the focusing

~ direction under the action of a magnetic ficld developed by a magnet and a current-




The disc drive unit | constructed as above operates as will be described
below. First, at atime tl in FIG 6, the disc drive unit 1 is reading

i nformation signals-recorded in the program area of the ppidugaboodi sc D. .

It should be noted here that the disc drive unit 1 is capable of playing a
CD and DVD different in working distance fromeach other. For playing a
CD, the focusing drive 64 noves the -thjective lens 14 froma reference
position where no voltage is applied to the focusing drive 64 to an

I n- f ocfowing threwgtne foeusing cbile THis! tiRMmicBespuR 61Rooes i o@@bﬁ?é ive

| ens 14 focuses a |ight beamon the signal recording surface, as shown in

FIGS. §j iSO ' e L S1:deH en the CD
i ncurs %ﬁg%& ?@rﬁ%&%mg?ﬁ{tﬁgfmg%ﬁemg ? ég{llﬁ(yggﬁeﬁ'@ﬁfhb?) 8@\{&89%| ng
control, position, nearer to the CD than the in-focus position where

f ocusi ﬁ}égP e&bﬁ?#%‘ﬁ @%_s{ayﬁgthxbt,he-qp@,arzgp§ﬁ Wﬁn%ﬂ@% the focusing drive 64
can focus the objective |lens 14 while follow ng such a side-runout of the
di sc by noviAsshaven onFEGE; Y anden dha discaotdtion drive methanisny3 2d6déda f ocus
position or to the focusing control position. Also, there is provided a

tracki sginideririatot 66 16 Toraermesstical discDackispifdelmoRP 66 BIPLRU thqngove the
objective lens 14 in the tracking direction under the action of a current
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| ens 14. Al so, for_playi ng'a_ DVD, the focusing drive 64 noves the
obj ect thgeoptis dise D set on the disc table at a constant linear velocity, for example.

The disc drive unit 1 constructed as above operates as will be described

‘below. First, at a time t1 in FIG, 6, the disc drive unit 1 is reading information
signals.recorded in the program area of the optical disc D.. It should be noted here
that the disc drive unit 1 is capable of playing a CD and DVD different in working
distance from each other. For playing a CD, the focusing drive 64 moves the-
objective lens 14 from a reference position where no {roltage is applied to the
focusing drivé 64 to an in-focus position nearer to the CD than a position where the
objective lens 14 focuses a light beam on the signal recording surface, as shown in-
FIGS. 5 and 7. Also, thé’focusin_g drive‘ 64 is designed to move, when the CD
incurs a side-runout or the like, the objective lens 14 to a focusing control position
nearer to the CD than the in-focus position where focusing is controlled. That s,

| for playing a CD, the focusing drive 64 can focus the objective lens 14 while

following such a side-runout of the disc by moving the objective lens 14 to the in-




fromthe reference position where no voltage is applied to the focusing
drive 64 and also the objective lens 14 focuses -a |ight beamon the
signal recording surface to the focusing control positionifaaneroos 0 the
DVD than the in-focus position -where focusing control is to be nade when
the DVD incurs a side-runout., as shown in FIGS. S and 8. That is, for
playing a DVD, the focusing drive 630can focus the objective |ens 14
while followi ng such a side-runout of the disc by noving the objective

| ens 1fhchik position 6edoathe Toeusing tohirohpbsitiohe focusing control position. Wen
a DVD is being played, the tracking controller 65 controls tracking of the

obi ective | &% ierds BRUIE8Y BRAAMEEMIILES cItpbBed bFa i RRigngni 1 ect i on

i ncluded ina plane o e optical axis of the objective |ens
1.4. Thus, a return light, framthe sjgnal recardi,n urface af a,Ch or DVD
s ebinagngiie wawedRs eachiv 1 B4 8L Gcing ithon iags s fion
provided in the optical systemblock of the optical pickup 11. | | January
2006 2df a pgriephsupplisd tasbe dackingcaihand pimagnetisi figddslevelqpesy Wheem or DD,
the sliding menber 24 has been slid in the direction of arrow A in FIG 9

under Cleis Hedhg ?lz@fedg tie eoiking Rontigll2665 congbhttracking of e ebjeptive lemsnber 21
with the projections 46 being in abutnment on the retainer 36 as shown in

FI G 94 pyh66ing ifie oBcifiveEns 14 A Bhe ﬁzclgiggrml%&tibhqneﬁc?ideatih\aqﬂhﬁ@s 14 is in

t he. posi gl on Wtere the objective Iens “i's unmasked, and thus a |ight
D e arpeiari £ P Feeal e Eob e Tl . 2 o ca Cof the opti cal 6 sc
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" from the reference position where no voltage is applied to the focusing drive 64 and
also the objective lens 14 focuses a light beant on the signal recording surface to
- the focusing control position nearer to the DVD than the in-focus position where
focusing control is to be made when the DVD incurs a side-runout., as shown in
FIGS. 5 and 8. That is, for playing a DVD, the focusing drive 64 can focus the
objective lens 14 while following such a side-runout of the disc by moﬁng the
objective leﬁs 14 from the reference position to the focusing control position.
When a DVD is b'eing played, the tracking controller 65 controls tracking of
the objective lens 14 by moving the objec_tivc:l-en_s 14 in the tracking direction
included in a plane orthogdnal to the optical axis of the objective lens l4:.
Thus, a return light from the signal recording surface of a CD or DVD is

detected and converted into an electricity by the photodetector provided in the

optical system block of the optical pickup 11.




optical pickup 11 nounted on the support nenber 21 is correspondi ngly noved
along with the sliding nenber 24 in the directions of arrows A and A2 in
FIG 9 (radially of the optical disc D). In the optical picdupybds the
objective lens 14 focuses a light beamemtted fromthe |ight source, and
t he photodetector detects a return light fromthe signal recording surface
of the optical disc D and reads the 2information signals. At this tine,
since the coil spring 25 has such a force as not to causé the support
~menber 21 wiAdnichtiondd hBave Rkt /th ' { ' ced in
e\ll\%;g%&{l’ Eﬁea&g ﬁgﬁ%g_a gnb& Ifdlﬁ PR

relation to the sliding nmenber 24 optical “pickup 11 i's’ quickly

noved . ] - d 4 -he..qptical pi,cku unted on the
suppor tfsﬁﬁg%)ere ﬂ%‘c%%gieﬁ?‘g{?’éin@ﬁﬁe@%%@@i"rfg“m"ga%i’Bﬁ”e@iﬁ%&?fﬁges| i di ng
menber .24 (\ﬁgi‘ch s s)i ireit La/ by the feed screw 22. It should be noted
that whekceifdhe soilspring 2y 1 selation © thewuippost mpmbst2drwith theiprajeetions, t hat
is, to the lead-out area, of the optical disc D, the outer-circunference
st oppedodeing ipabutinnm catthe retainarBé destiowr in FIG)8n BlieyefRO@l8R theend of the
outward nove limt cut 42, thereby permtting to prevent the optical

pi ckupskhittér £ makR the¥BREGVY Bk 14is AGhe Wolltidi opti cal
di sc D. Next, when the opjt%i cal pi ckug 11 1 mb@d%??nﬁeﬁ%ﬁgﬁﬁéﬁkpg out er

e ng 1 i UifasRETRIn b 2 e bE3f &b BE fRhiefedd Spd Bignirocdrding” "
circunferencez §i de st er.. 38 praqvided on, the support-nenber-21 abuts the
i InnelrJ Midacst ok I C?H%WQFBPSHJ%Aﬁpw%ﬁ%%}fms@gna}swﬁeorp ef infthe psegramBas shown'

in FIG 10, thereby |limting the support menber 21 having ‘
of the optical disc D are read, the drive motor 35 rotates the feed screw 22 and the

optical pickup 11 mounted on the support member 21 is correspondingly moved
along with thre sliding member 24 in the directions of arrows A, and A, in FIG. 9
(radiﬁlly of the optical disc D). In the optical pickup 11, the objective lens 14
focuses a light beam emitted from the light source, and the photodetector detects a
return light from the signal recording surface of the optical disc D and reads the
information signals. At this time, since the coil spring 25 haé such a force as not to
cause the suéport member 21 with the optical pickup 11 mounted thereon to be
-displaced in relation to the sliding member 24 when the opticél pickup 11 is quickly L
moved for a track jump or the like, the optical pickup 11 mounted on the support
member 21 canbe prevéntcd from being misalfgned with the sliding member 24
which is slid directly by the feed screw 22. It should be noted that when the optical
| pickup 11 is moved to the outer circumference, that is, to the lead-out area, of the

.optical disc D, the cuter-circumference stopper 41 is put into abutment on the inner




the optical pickup 11 nounted thereon fromnoving further to the inner
circunference of the optical disc D. At the sane tine, the sense piece 55
of the detection switch 54 provided on the support mnenber s2dar So0pr essed by
the .switch; counterpart 56 provided on the base 13 and thus the detection
switch 54 is turned on to supply a detection signal to the m croconputer
61. . Upon reception of the detectio@2signal fromthe detection switch 54,
the mcroprocessor 61 will start counting a predeterm ned |ength of tine

until &heof ﬁ%ﬁt@far&h&fmﬁﬂﬁ&tm}m&e’éy kMt revdnt thepriedl to the

position where i1t masks the objective Téns 14. "The i nner
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FIG 10. As the drive notor 35 continuously drives the feed screw 22 to
furtheP-rotate, the slidi ng nmenber 24 will be. noved against the force of
the coil spring 25 in the direction of arrow Al. in FI. 10. Thus, the
shutter 11 Nexrtjavhen2b@®pkical pickppdd Badoved fiom the iliney torewtesr 24 starts, at’
atinet3inFIG 6, noving toward the position where it will mask the

obj ect {iyQuhfendd} naklRPy, 8/theIGaddin hRQ, BF ARkCSRIdH dest Defodlehditly fhierdisc t he
m croprocessor 61 stops, at a tine t4 in FIG 6, the drive motor 35 from

o il 11 SIS, e LR RO R WAl e
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the like fromentering thr o%?h any cl earance agdS adgﬁrﬂlgglb%?zﬂivin
in the base 13 as shown in FIG. 10, thereby limiting the supp g
the optical pickup 11 mounted thereon from moving further to the inner
circumference of the optical disc D. At the same time, the sense piece 55 of the
deteciion switch 54 provided on the support member 21 is pressed by the:switch - - -
counterpart 56 provided.on the base 13 and thus the detection switch 54 is turned
oﬁ to supply a detection signal to the microcomputer 61. -
Upon reception of the detection signal from the detection switch 54, the
| microprocesgor 61 will start counting a predeténnined length of time until the
shutter 47 provided on the sliding member 24 is moved to the position where it
- masks the objective lens 14. The inner circumference-side stopper 38 abuts the
inner end of the inward move cut 39 and thus support member 21 cannotr move in
the direction of arrow A, in FIG. 10. As the drive motor 35 continuously drives the

feed screw 22 to further rotate, the sliding member 24 will be moved against the

force of the coil spring 25 in the direction of arrow A; in FI. 10. Thus, the shutter




objective lens 14. Thus, while the disc drive unit 1 is not in use, it'is
possible to prevent any foreign matter such as dust from adhering to the,
objective lens 14. It should be noted that since the Ilnnﬁﬁmmﬁﬁm@buts t he
other side of the retainer -36 of the support nenber 21, the sliding
menber 24 is nmechanically linmited frombeing noved. As shown in FIG 6,
the mcroconputer 61 will apply a revegse bias voltage to the focusing
drive 64 for the predeternined period after the detection switch 54 is

tur ned 4 i | the fo using
drive 62«11, I?%\‘/@f? e ljﬁ(gig Pr\llglhﬁgns f%ﬂé atLtfﬁnéﬁTﬁx g@‘i’cfg‘ﬂ"‘%‘?"@é t he
cover il? thes ? the .o D.as showmn in FIGS. 7 and 8.

Ther ef §FePO? IOP ib%rgsl By "E‘%Skp f’cn‘f NSH¢t ter 47 from touchi ng and
scrat ching thelggj ective lens 14 when being noved fromthe position where

it unmasks ppse plthe predetesmined lengpiv of tinws) thevneicroprocessek61 t he
objective lens 14. At the time t4 when the predetermned |ength | January

2006 . 28topsf at 4 tiensineF P56 dhe doiveh6f? SFMBhErufin® TheA RRL )ﬂngpe V@}tage or
apply O V, for exanple, to the focusing drive 64. Thus, the ective lens
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obj ective Iﬁms 14. It shoul d be noted that should the objective lens 14

t ouch fayeed bytthe conpling pieces 4Stowasd4be ohjestivetens 14t it pessitdacd i s just a
point contact and so the scratching of the objective |lens 14 can be

m ni mi peedvent dust or the like from entering through any clearance and adhering to the
objective lens 14. Thus, while the disc drive unit 1 is not in use, it is possible to
' p;event any foreign matter such as-dust from adhering to the objective lens 14. It
should be noted that since the limiter 45 abuts the other side of the retajner 36 of
the support member 21, the sliding member 24 is mechanically limited from being
- moved.
As shown in FIG. 6, the microcomp_utcr 61 will apply a reverse bias voltage
to the fdcusiﬁg drive 64 for the predetermined period after the detection switch 54
| IS t.lumed on at the time t2 in FIG. 6 until the time t4. Thus, the focusing drive 64
- moves the objective lens 14 to a parking position, inside the cover 15, farthest from
the optical disc D as shown in FIGS. 7 and 8. Therefore, it is possible to prevent
the shutter 47 from touching and scratching the objective lens 14 when being
moved from the position where it unmasks the objective lens 14 to the position

where it masks the objective lens 14. At the time t4 when the predetermined length




Next, the operations to start playing an optical disc Dw Il be described
with reference to FIG 13. Wien a play start signal or the like is
supplied to the microconputer 61~ the latter will deteqfjau@lyRodi me t5,
that the detection switch 54 is - on and the optical -pickup 11 is in a
lead in read position at the innernost circunference of the optical disc
D. At the sane tine, the mcroconputéd 61 applies a reverse bias voltage
to the focusing drive 64 to nove the objective lens 14 fromthe reference
posi t i ofitime kasGHapSedythe ficmcohrputené kiwill apphy ho woltage pr appht 0 tWidor shut t er
47 fromtouching the objective lens 14 when the shutter 47 noves fromthe

posi ti eRampRe, o lthe ﬁ?&ﬂs g(ﬂl‘?vé)gneqtﬂu‘éetﬂe%lﬁeéﬁvé RnkNg YHSGd fenP@Ri tion.

Next, at a tine t6, m croconput er 61°turns on the drive notor 35 to

rotate leln menbe ted. to the
feed sgglg(\?v éi’%gl;;ﬁ)?‘hﬁ%tﬁﬁgﬁg‘[%ﬁ%e% W a% gy r%iﬂﬁé “ﬁ% ﬁ”h«?ct Il on of
arrow A2 in FIG That is, e shutter 47 nounted on the sliding nenber
24 st aF§ §ferﬁ9§|ﬂ?§1tiqlbr‘rh§m %ﬂxetqlaequ leparddds Jowenthanghe fpppbtha nasks the
objective lens 14 to the unnmasking position. Wen the sliding nenber 24 has
noved projettionil7 e ditieseford, ibisrmossitite torpfevent thelshantdr Yidrsmubuchingandas nmoved
to the position where it unnmasks the objective lens 14, the detection

SWi t chsérdtdhing tHeeblebfive Rinsa 4. | HBhbuldatse AdRWIhAtSHoufd tﬂeoobj@@ﬁse@lélﬁg t hat

t he detectlon switch 54 is off, the mcroconputer 61 wll “"pull 1 n the
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Next, the operations to start playing an optical disc D will be described with

- reference to FIG. 13. When a play start signal or the like is supplied to the
microcomputer 61; the latter will detect, at a time t5, that the detection switch 54 is -
on and the optical pickup 11 is in a lead-in read position at the innermost
circumference of the optical disc D. At the same time, the microcomputer 61
applies a reverse bias voltage to the focusing drive 64 to move the objective lens 14
from the reference position in FIGS. 7 and 8 to thé parking position to prevent the
shutter 47 from touching the objective lens 14 when the shutter 47 moves from the
position where it masks the objective lens 14 to the unmasking position. Next, ata
time t6, the microcomputer 61 turns on the drive motor 335 to rotate the feed screw
22. Thus, the sliding member 24 connected to the feed screw 22 by the
transmission 51 will start moving in the direction of arrow A, in FIG. 11. That is,

the shutter 47 mounted on the sliding member 24 starts moving from the position




14 is noved to the focusing control position, parking position and then to
the in- focus position as shown in FIGS. 7 and 8. Thereafter, the noving -
mechanism 12 wll| be ready as shown in FIG 9 for reading;&ﬁ§¥hmgornation
signals recorded in the. optical disc D. At this tinme, the optical pickup
11 is located nearly in the center of the lead-in area of the optical disc
D, and hence TOC can readily be read 28 thout having to nmake any operations
for nmoving the optical pickup 11. The disc drive unit 1 having been

descri bﬂﬁ:_réﬁﬁaﬁkm_e%'é@iv%qwél'lﬂff&ﬁheBﬂfnasﬁﬂilgsf;)/&gtiéﬂ_e optical pickup 11
when not in use as in the conventional disc drive units in order to

prevent any ' st fir.om.adherj.n o the.,. . jective
Pens 14 of YVESEIRNIEAS florihéiid Rad Hidye o JRIPE REREIOR oh Bode Asinatini + ‘1
accor di to. th resent invention, the shutter 47 is noved by the feed
screw %Z%ﬂﬂﬁbe ﬁﬁ“@%ﬁg%ﬂwﬁﬁéa|th%Peﬁh§wth¢r§dt ynmasks thenebjeptive kansdi sc D
to mask or unmask the objective lens 14, whereby it is possible to design

t he oplécthie deitedtion sMitcofipas turndéd ofbatatime(T06 sSowmirdFEG npd.e Detettigevent -
any foreign matter such as dust fromadhering to the objective |lens 14.

Al'so, {Haetkk dtedfiby Switehtsd isGHt, tﬁé‘i‘nfci*@qflgﬁﬂc?%ﬂ%llfﬁu% L |cﬂ§jf‘é§§‘§d in

many snmall portabl e devices, in the noving nmechanism 1 t he

i ch leBgdsePEal AR bill PEAEHAPORRS rlisaRERE e
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objective lens 14, it is possible to prevent the. shutter 47 fromtouching.
and schhicapplicd wihablercrsevtdas vallagetand bias voltage. Thus, the objective lens
14 is moved to the focusing control position, parking position and then to the in-
focus position as shown in FIGS. 7 and 8. vThereafter, the moving mechanism 12
will bé ready as shown in FIG. 9 for reading the information signals recorded in the-
optical disc D. At this time, the optical pickup 11 is located nearly in the center of
the lead-in area of the optical disc D, and hence TOC can readily be read without
~having to make any operations for moving the optical pickup 11.
The disc drive unit 1 having been described so far needs no compartment for’
housing the optical pickup 11 when not in use as in the conventional disc drive L
_.ﬁnits in order to prevent any foreign matter such as dust from adhering to the. -
objective lens 14 of the optical pickup 11. In the aforementioned disc drive unit 1
according to the present invention, the shutter 47 is moved by the feed screw 22

which moves the optical pickup 11 radially of the optical disc D to mask or unmask

the objective lens 14, whereby it is possible to design the optical pickup 11 compact




Note here that the reverse bias voltage may be applied to the focusing
drive. 64 only when the objective lens 14 is masked or unmasked by the
shutter 47 and the objective lens 14 may be pulled in taithenpmoki ng
position as in an optical pickup nechanismwhich will be described
herebel ow. Referring nowto FIG 14, there is illustrated in the formof an
expl oded perspective view anot her eBbodi nent of the optical pickup device
according to the present invention. This optical pickup device or

nechanidsingpleandrpitventiangi fosdigd mavtdrsuehneidacefiom ddierimstesthewn in FI G
14, the optical pickup nmechanism 110 includes an optical pickup 111 to

read i ' f40 n | - di ' S ) to nove
the op |f§g{lf§%|‘ég§ulp'l F‘g%lo(glfsﬁi/ﬁggl{%ﬁtept% P%W%\fﬂgg%{:&g?g’ gﬁéﬁésse 113 to
support the optical, pic 11, nova and al so,the [ [ ism 112.
e S hoted 1a ey SHiallRoriatle e tigRo i dhe proving mechruBrhLd s ARFos et ne 11
January 2006 27 directions of arrows B, and B2 in FIG 14 in an opening
116 f oophichl ipickupel braskialiy of theroptieal idiscaD. asidallsptheishuttes 4drwhishi cal system
(not shown) including an objective lens 118, a drive unit (not shown)

whi ch pReveststdig Mi?ﬁhﬁa&ﬁ:ﬂsﬁﬁﬁ a$ Whspfioht adheriip @ thy objedthe leas idr and in a
direction orthogonal to the optical axis, and a cover 120 to cover the

O v Sk TR el SYRLGULISAI TR 4 BHCATUECD, et fe
DO O et 87 b Sl B bl ATl BBl bl (1 o are
| shutter 47 from touching and scratching the objective lens 14:
Note here that the reverse bias voltage may be applied to the focusing drive -
64 only when the objective lens 14 is masked or unmasked by the shutter 47 and
the objective lens 14 may. be pulled in to the parking position as in an optical
pickup mechanism which will be described herebelow.
Referring now to FIG: 14, there is illustrated in the form of an exploded
perspective view another embodiment of the optical pickup device according to the .
present inveﬁtién. This optical pickup device or mechanism is generally indicated
with a reference 110. As shown in FIG. 14, the optical pickup mechanism 110
includes an 6ptical pickup 111 to read information from an optical disc D, a moving
mechanism 112 to move the optical pickup 111 radially of the optical disé D, and a
- base 113 to support the optical pickup 111 movably and also the moving

mccha_nism 112,

As shown in FIG. 14, the optical pickup 111 is provided movably in the




- holder to hole the objective | ens 118, a support nechanismto support the

| ens hol der novably, and an. el ectronagnetic circuit to drive the lens

hol der el ectromagnetically (which are not shown). The COM@imarlZidsi s forned
froma resin material, for exanple, to have a nearly box-Iike shape, as
showmn in FIG 14 and has forned therein a generally rectangul ar opening
121 through which the optical pickup7118 faces the optical disc D. As
shown in FIG 14, the noving nmechanism 112 includes a support menber 123

to sup . LGaln pi P;.. : ' f 1 r

suppor ta Weﬁ:ﬁ%ﬁﬁi?f’%g&?? lg‘ielﬂ(r‘r%%/h%ﬁé&rg%?gﬁii?pgﬁﬁlghlef%gqr?@eéf i-llpl gcﬁaﬁ‘% rl§3§;ui de
125 to,Quide, the, suppgrt. nmenber.. 123 bei ng noyed, .a sli ding pber 126 to
carry e %ﬁlﬁﬁgpﬁuﬁﬁﬂ%&aﬁ%@f systcaythot shaw) dactndingiin ghicefivei ng
menber 126 axially of the-guide shaft 124 in relation to the support
nmenber lens3l 18 adhrivecunje Grot shewny verichanoves the lobgiatiyentenb di 8xgBicabnd a dri ve
notor 129 to rotate the drive gear 128. 11 January 2006 28 As shown in
FIGS. 3diaflychiithe 14ths sHdERY diré@idiesrtAasonid o tiCopiEa]l Gadis, indkd/Bovlek  2ppunt ed

- on the main surface thereof. It has also fornmed thereon'a pair of holders

131 ea Sg@éi.l therein a through-hole through which the guide
shaft @; |stﬁg\§g]%|é§§lgténetrat ed. The support nenber 123 further has a guide

recess portion 132 slidably engaged.on the guide 125. The support _nenber
155 han t ol B abhaRystatn iciBABEE TEhE Sartes 48 i diser 180, 4B HMA <F mova! e
in mesh with the drive gear 128. The rack 133 is formed parallel to the
axi s ofenseefqyming tegether arpaptieal glathyranda photadetestorioadatectia ted@rmbighta pai r
of engagenent pieces 135 engaged in the siiding

from the optical disc D (which are not shown). Also, the drive unit includes a lens

holder to hole the objective lens 118, a support mechanism to support the lens
‘holder movably, and an electromagnetic circuit to drive the lens holder
electromagnetically (which are not shown). The cover 120 is formed from a resin
material, for example, to have a nearly box-like shape, as shown in FIG. 14 and has
formed therein a generally rectangular opening 121 through which the optical .:
pickup 118 faces the optical disc D.

As shéwn in FIG. 14, the moving mechanism 112 includes a support member
123 to support the optical pickup 111, a guide shaft 124 to support the si;pport '

. member 123 to be movable radially of the dptical-disc D, a guide 125 to guide the
support member 123 being moved, é sliding member 126 to carry the support
member 123, a coil spring 127 to force the sliding member 126 axially of the guide

‘shaft 124 in relation to the support member 123, a drive gear 128 to drive the

sliding member 126, and a drive motor 129 to rotate the drive gear 128.




menber 126, and a retainer 136 to which the coil spring 127 is hooked at
one end thereof. As shown in FIG 14, the guide shaft 124 is di sposed
across the opening 116 formed in the base 113 with the axignifesgof being
parallel to the radius of the optical disc D. It is fixed at opposite ends
thereof to the base 113 with fixtures (not shown), respectively. The guide
125 is formed froma resin material t2X8 have a linear shape as shown in
FIG 14. It is forned parallel to the axis of the guide shaft 124 and al ong

one | ateral Asagewal id FEGSpENand 151 the suppoet Rieatbel 133 Hdiahe wptieall 25 has
slidably engaged thereon the guide recess portion 132 of the support

nb ; ' : [ LALNE - menber
126 nabioeep Bt st b gie ﬁéla‘%%wf ki E%aLI@hE%@éO%f@fmfsgﬁg?flﬂéﬁsﬁ%ﬁ;ﬁe axi s
f th ' t 4. Th 1 di ; r 1 i,s.jnstal Lth .the rac
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133 of the support nmenmber 123. The sliding nmenber 126 has forned therein a
pai r 8hafgddddemavabhppesetiated Thetsuppodmemder h23 fugbeshasssghidened on the

rack 133 of the support nenber 123 are engaged as shown in FIG 14. Al so,

t he sl ratiesgportivib32 iﬁdaﬁly%\?gage@dn neephiide 125.hThe stppdrt derhber 128 n sur face
t hereof an opening 141 in ich the coil spring 127 i1s disposed. There is
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the drive gear 128. .
The rack 133 ig formed parallel to the axis of the guide shaft 124 as shown in
FIG. 14. The rack 133 hasa pair of engagement pieces 135 engaged in the sliding
member 126, and a retainer 136 to which the coil spring 127 is hooked at one end
thereof. |
As shown in FIG. 14, the guide shaft 124 is disposed across the opening 116
- formed in the base 113 with the axis thereof being parallel to the radius of the
optical disc D. It is fi)%_ed at opposite ends thereof to the base 113 with fixtures (not
.shown), resﬁectively.
The guidé 125 is formed from a resin material to have a linear shape as
shown in FIG. 14. It is formed parallel to the axis of the guide shaft 124 and along
- one lateral edge of the opening 1 16 in the base 113. The guide 125 has siidably
engaged thereon the guide recess portion 132 of the support member 123 as shown
in FIG. 15.

As shown in FIG. 16, the sliding member 126 hasa rack 138 formed thereon -




As shown in FIG 14, the coil spring 127 is engaged at one end thereof on
the retainer 136 provided on the rack 133 of the support nenber 123 and at
- the other end on the retainer 142 provided on the slidi ngiaempmos 126. The
coil spring 127 forces, by its elasticity, the sliding menber 126 in the
direction of arrow Bl parallel to the axis of the guide shaft 124 in
relation to the rack 133 of the suppagt nmenber 123. Thus, the coil spring
127 forces the rack 133 of the support menber 123 and rack 138 of the

S | di nGafRRPRS PRl O pflide R RI4. T8 5iiBinte Hohbe} 198 it dANGEWAY L De

backl a since e coll spring rces € racks d 138
with the ra kept .staggere out, the_half of one tooth thickness in
rel ati i}ﬂa %ﬁ@ﬁ &ﬁ%@t}fgﬁ’ﬁgpﬁéﬂﬁlc&b% '88@%/@1,13%'3?5%“ E‘Qéfépﬁé‘ﬁt Iack ake pl ace
when the two racks 133 and 138 of the support nenber 123 and sliding

mermber 133 of the suppart member 12% The slidingmethbiend 26 dasformed therein a pair
I nner-circunference side as driven by 11 January 2006 30 the drive gear

128 wi bhenigdgeiindrdicholar k40 ai @hich 6BSdbenténtigiatest 15 fiRiRAdn fRITAEk 13323 and
sliding nmenber 126 can be noved with a high accuracy. As shown in FIG 14,
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unmask the objective lens 118. The shutter 146 is intended to prevent dust

in an W41 in which thescaibspring 487 43 dispos¢d.oTharthisformed ot phe eidod the t he -

obj ective lens 118, opposite to the optical disc D, when the apparatus is

in a vepdring ldlai retdiaer p42nnghich the coil spring 127 is engaged at the other end L
thereof.,

As shown in FIG. 14, the coil spring 127 is engaged at one end thereof on
the retainer 136 provided on the rack 133 of the support member 123 and at the
other end on the retainer 142 provided on the sliding member 126. The coil spring
127 forces, by its elastiéity, the sliding member 126 in the direction of arrow B,
parallel to the axis of the guide shaft 124 in relation to the rack 133 of the support |
member 123, Thus, the coil spﬁng 127 forces the rack 133 of the support member
123 and rack 138 of the sliding member 126 to the drive gear 128 in a direction of
canceling the backlash. That is, since the coil spring 127 forces the racks 133 and
138 with the rack 138 kept staggered about the half of oné tooth thickness in
relation to the rack 133 as mentioned above, so no backlash will take place when

the two racks 133 and 138 of the support member 123 and sliding member 126,

- respectively, are moved toward the outer- or inner-circumference side as driven by




As shown in FIGS. 14 and 17, the shutter nechani sm 145 includes the

shutter 146 to mask the .objective lens 118, a pivot 147 support t he :
shutter 146 pivotably, and a tension coil spring 148 to, 9%%@&%&? shutter
146 to a position where it will unmask the objective Iens As shown in
FIG 14, the shutter 146 consists of a shutter portion 151 to mask the
opening 121 in the cover 120 of the 8tical pickup 111, a pivot support
portion 152 to support the pivot 147 pivotably, a guide portion 153

-engagetie drivedgdiryl 28withevisicl ehie iafkstage Givntksh] fetim did suppoat friemmbek51, and an
actuator portion 154 to pivot the shutter portion 151 in the directions of
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151 and has forned therein a shaft hole in which the pivot 147 is pivotably
i nser tlagchamismgldinchuting ershuger 146 dispasad maovable taa gaasking positioni ke
section, and slidably engaged on a generally circular guide piece 155

f or medwhee) iestildnhsiotheaside of tHeeglsjetlive finsh 18hia theoptiedlepickliptlld, cover 120.
The actuator portion 154 is formed in a position, on the p| vot support

porti ‘P})ﬁﬁe WG & hEalf%E@E ﬁﬂd%%ﬂ%d%kl%ﬁbﬁﬁbh%&eﬁﬁwﬁﬂ Qnintlag on the

base as shomn 14, \Wen n EIC up 111 |shnDYeddto t he
arca. aRe ohiSTERF TaP< % shifier TABHE Ml Bk e i dn oR bt e g

inside the apparatus from adhering to the face of the objective lens 118, opposite to

the optical disc D, when the apparatus is in a waiting state for playing.

As shown in FIGS. 14 and 17, the shutter mechanism 145 includes the
'shuﬁer146to1naskthe(ﬁﬁecﬁvelens118,a;ﬁvot14fsuppoﬂtheshuﬂer146
pivotably, and a tension coil spring 148 to force the shutter 146 to a position where
it will unmask the objective lens 118. _

As shown in FIG. 14, the shutter 146 consists of a shutter poﬁion 151 to
mask the opéning 121 in the cover 120 of the optical pickup 111, a .p.ivbt support
portion 152 to support the pivot 147 pivotably, a guide portion 153 engaged
slidably on the cover 120 to guide the shﬂtter,pqﬁion 151, and an actuator portion
154 to pivot the s_huticr portion 151 in the directions of arrows C, and Cz-in FIG.
14.

The shutter portion 151 is formed to have a generally plate-like shape, and.

slides above the cover 120 to mask or unmask the opening 121 in the cover 120.




-projection 156 to pivot the pivot support portion 152 about the axis of the
pi vot 147. The pivot 147 is provided erected on the support nenber 123. and
pivotably inserted in the pivot hole in the pivot support lag Rhs t he
shutter 146. As will be seen fromFIG 14, the tension coil spring 148 is
hooked atone end thereof to a retainer 158 provi ded on the support nenber
123 and at the other end to a retaineg; 159 fornmed on the pivot support
portion 152 of the shutter 146. Further, the moving nmechani sm 112 has a

det ect | ' . dt

et oot e RGOSR i SO GaISPBE b nd o Pt RROARY S, 2,
h d. of t m t L tch, 162 to detect that

the. opt ??aq’ﬁéﬁéﬁgﬁﬁ%@iﬁ%g-ﬁ’a sl dé i hich theauph Y $RIvOBEY T ar e of

the optical di sc D,.and a switch counterpart 164 to push a sense 11 January

2006 355riede Hiaguide postion 18315 formed tahavice gemtrally i dikeisentionj arch 162 i s
installed to the support nenber 123 with the sense piece 163 directed

~or t hogslidably engagéd onavgeigrally eirtilon galdd pieco®55 Fahmed ?kéj@cteajfkm%ﬁo the
switch counterpart 164 is formed projected fromand integrally with the

base 1ifebIpahAndné Pofife iV the &%ﬁiggorrhefac&mmggaﬁfoﬁ L

-specifically,’ when t e opt a plcku 1 has noved' nea enter of
c D, the sense piece 163 of

t he e

t he deﬁ?g Pl"glﬁi% \%ﬂﬁt@%ﬁ%ﬁ SPBPB OBag?hLé’%&W HAACSAACINRIRE 164 and t hus
t he detection tch 162 detects that the optical pickup -111 is in the
posi ti prelegion iﬁn@ Preyided Opéhﬁl e 313 4s shown in FIG. 14. When the optical

plckup 111 is moved to the innermost circumference of the recording area, that is,
to the lead-in area of the optical disc D, the actuator portion 154 abuts the actuating
projection 156 to pivot the pivo_t support portion 152 about the axis of the pivot
147.

The pivot 147 is provided erected on the support member 123-and pivotably
inserted in the pivot hole in the pivot support 152 of the shutter 146. As will be
seen from FIG. 14, the tension coil spring 148 is hooked at-one end thereof to a
retainer 158 provided on the support member 123 and at the other end to a retainer
159 formed on the pivot support portion 152 of the shutter 146.

Further, the moving mechanism 112 has a detection mechanism 161 to
detect when the optical pickup 111 has moved to the lead-in area of the optical disc

- D, as shown in FIG. 14. The detection mechanism 161 is composed of a detection
or limit switch 162 to detect that the optical pickup 111 is in a position for reading

the lead-in area of the optical disc D, and a switch counterpart 164 to push a sense-




- .optica

of the optical disc D. As having previously been described with reference
to FIG 5, a detection signal produced by the detection switch 162 is
supplied to the microconputer 61. Then, the m croconput at Jfdarywdobd st art
counting a predetermned length of tinmeby the timer 62. The drive notor
129 drives the support nenber 123 for the predeterm ned length of tine to
nove the shutter 146 fromthe unmaski3dag position to the nasking position.
- On the base 113, there is disposed a disc rotation drive mechanismto

1ot at epid-Rg BRI thaldetitondwifdiE162.sC rotation drive mechanismis conposed
of a dPsc table 160 on which the optical disc Dis set, and a spindle

not or ( not 0 0 _rot.ate . d] : 4 . Kl 17. In

t he opti cal %BF%[F&E%&‘FQ%]]S%%fsdngﬁ@fﬁtﬁ?bga&‘géo%g%ﬁ’égg%%@at ieng 11
January 2006 33 _informatigon fromthe, optical dis¢c D, tgfg suprior,t menber
123 i sSensedqucssy16hdireqtsdiorthogesptyite the moving dijechen ¢f the optical piekup and

gui de 125 and thus the optical pickup 111 is noved radially of the optical
di sc. D11As Adbmvhe swifeh@ouhterpan IGdeisdptmedprgiecteddfromciiahimegrallp withhen t he
optical pickup 111 has been noved radially of the optical disc Dto a

r eadi ng PGt hb mlged"f&mc@f fothe dpfichPaitkup BFICaMRIre t he
F] di S('f:: 1[%?’“'?%&%?{ gia{}%rmpgr | oln 1540 of CH?SI sﬁgg:tkgp %46 abu?s t he

scl et LARACALE S b o bIS P, ol by iBcedbqpiiee picce
Pr V! OR 23R areato sead TOC: of the Bptical dise I, the 3ense plece 16 of the Jetection
switch 162 is pushed by the switch counterpart 164 and thﬁs the detection switch
162 detects that the optical pickup-111 is in the position for reading tﬁe lead-in area
of the optical disc D.
| As having previously been described with reference to FIG. 5, a detection
signal produced by the detection switch 162 is supplied to the microcomputer 61.
Then, the microcomputer 61 will start counting a predetermined length of time-by
the timer 62. The drive motor 129 drives the support meﬁbcr 123 for the
predeterminéd length of time to move the shutter 146 from the unmasking position
to the masking position. |
On the base 113, there is disposed a disc rotation drive mechanism to rotate
the optical disc D. The disc rotatior_lkdr-ive mechanism is composed of a disc table
160 on which the optical disc D is set, and a spindle motor (not shown) to rotate the

~ disc table 160, as shown in FIG. 17.

In the optical pickup mechanism 110 constructed as above, when reading




a detection signal to the mcroconmputer 61 which counts the predeterm ned

|l ength of tinme. The drive notor. 129 continuously run for the .
predeterm ned length of time to further nove the opticaliipinGppodll over a
predeterm ned di stance as shown in FIG 18. Thus, the. shutter 146 is noved
in the direction of arrow C2 against the force of the tension coil spring
148. In the optical pickup nechanism,J]10, when the optical pickup 111 has
been noved to the innernost circunferehce of the optical disc D, the

shutter, 146 i.s pivoted tq.the, kiing position where it will rmask the

opont ndutosmatpribf B apticobisEdS s PP RrEmembes 2t moved bsthsoss! bl e ¢ o

prevent dust from adher]:zr;gl to the objective lens 118. Note here that for a
| Zoxlo

peri od TeYEg mpehanismck sgithe guide2shadt 124 ard goideu25 hnd thes theedet er mi ned .
| ength of tine elapses, nanely, for a period for which the shutter 146

moves faptival pickppsli 1l ieinvhed fadidllyBpitfe dSpgcAi&CDi ve | ens 118 to the ||

January 2006 34 unnasking position, the mcroconputer 61 applies a reverse

obj ect i ve I ane B in FGHET 06 i oficRl o RRup iRty 170, PiefrlBSionbi ¢ on

fromthe..optj disc D and tq. the rkin osition inside the cover 120

as sho®i° H:ékgas i?e%fhal%{egfﬁg@ﬁly\ﬂfgtﬁep@@%h&spé? to 3 16ading POSHEPIF r om t he

position where it unmasks the objective lens 118 to the masking position,
f ) . .

the shgeheiallysp thesenter of Sheleaddnfarearof thebpticalatist Bg that adtiuagr pobiton

objective l'ens 118. After el apse of the predeterm ned | ength-of tine, the
ni cr oc dfipwif dhe Sliutagpld Gabuts th@h&taﬁng préjeelibf 158 of ik Bae 1118C Ui f)gs dr i ve

64. Thus, the objective lens 118 returns fromthe parking position to the
ref er efife, BRS5disepiBSe 163 of the detection switch 162 is pushed by the'switch -
counterpart 164 provided on the base 113. Thus, the detection switch 162 supplies
a detection signal to the microcomputer 61 which counts the predetermined length
of time. The drive motor. 129 continuously run for the predetermined length of
time to further move the optical pickup 111 over a predetermined distance as
shown in FIG. 18. This, the shutter 146 is moved in the direction of arrow C,
against the force of the tension coil spring 148. In the optical pickup mechanism
110, when the opticél pickup 111 has been moved to the innermost circumference
of the optical disc D, the shutter 146 is pivoted to the masking position where it will
mask the opening 121 in the cover 120, as shown in FIG. 18: Thus, it is possible to
prevent dust from adhering to the objective lens 118. |
Note here that for a period after the detection switch 162 is turned on until

the predetermined length of time elapses, namely, for a period for which the shutter

146 moves from the position where it masks the objective lens 118 to the




shown in FIGS. 7 and 8. Therefore, it is possible to prevent the shutter
146 from touching and. scratching.-the objective lens 118. It shoul d be
noted that should the shutter 118 touch the shutter . 146, jishey2006Cch is
just a point contact and thus the scratching of the objective |ens 118 can
be m nimzed. In the optical pickup nmechanism. 110, when the optical pickup
111 has been noved into the |lead-in3grea |located at the inner
circunference of the recording area and where TOC is recorded, the shutter

the op!TRAPHEE RIS (HERREK M RRE L apRlich 1ol 0By BRI e o (e
' i ckup.111 i dy. f | W nf or. ' f h ical d
1 he orBupie orive 64 o5 shORRingfiG (7 ThR R Biceins 18 mes BB i on

signals fromthe optical disc D when the shutter 146 has been noved to the
unmas kehjgetivs lanschi8 o the farthest poitdor from the aptical slisc Dyanshtostheaakiagar t
signal is supplied to the mcroconputer 61, the detection switch 162 is on,

wher et%yostiﬁen ihside denporietr] lasHdwal én TGSt Taindt$eThasuvhen thedshufert. he
optical pickup 111 is at the position where it nasks the objective .lens

the 1 obber gt oot e BoonIRERR ShnbM B O oyt RIETR M lence
iti L. t he. ' Si A h b FIGS. .7 d,8 th
or overibatDe i it BB 146 0 BR R OVied From Rfienfufdha Selhihe:

~shutter 146 noves fromthe position_ where it masks the objective |ens 118

to t hethambie®ivedepsdili dhfterrelapsept thecpredatcsmined leagth of time, ghedet er ni ned
|l ength of time by the tinmer 62. Wen
microcomputer 61 applies no voltage or applies 0 V to the focusing drive 64. Thus,
_ the objective lens 118 returns from the parking position to the reference position as
shown in FIGS. 7 and 8. Therefore, it is possible to prevent the shuiter 146 from
- touching and scratching:-the objective lens 118. It should be noted that should the
shutter 118 touch the shutter 146, the touch is just a point contact and thus the
- scratching of the objective lens 118 can be minimized.
| In the optical pickup mechanism 110, when the optical pickup 111 has been
moved into fhe lead-in area located at the inner circumference of the recording area -
and where TOC is recorded, the shutter 146 is pivoted to the unmasking position -
and the objective lens 118 of the optical pickup 111 will face the optical disc D, in
‘whichi position the optical pickup 111 is ready for reading information from the
optical disc D. As shown in FIG. 17, the optical pickup 111 will read information

signals from the optical disc D when the shutter 146 has been moved to the

~ unmasking position. -




the m croconputer 61 detects that the predeterm ned | ength of tinme has

el apsed and the detection switch- 162 is off, it will pull in the '
objective lens 118 so that information signals, particul ankaryI6d.,
recorded in the lead-in area of the optical disc D can be read. That is,
the focusing drive 64 is applied with a reverse bias voltage and a bias

- voltage. Thus, the objective lens 11835s noved to the focusing control
position, parking position and then to the in-focus position as shown in

FI'GS. 7 and I8.thif |+ s s ready for di ng
the information ésdigg’n‘glngﬁ ? ertggggg'gy%l%g?{;%%ggmlgg}t&élfesgﬁﬁoc?ﬁﬁmﬁ?ﬁ?i’iﬁepi ckup
111 is e .in the center of the |ead-in grea of the optical

di sc D,deg%e‘ﬂx@&?ﬂléi 1508 ‘HﬁFr%lyctE’ﬁﬁmﬂ‘lCQ!ﬁﬂmieé§&iWﬁl detget thabthe ng TOC

wi t hout _ havi nzﬁ; to make. any  operations for noving the optical pickup 111.
The abdbutiehi6of $esopticalipickumgl 1 is atibeqisisinn wheteilanask’ the objwctivar ki ng
.11 January 2006 36 position by applying the focusing drive 64 with the

rever sderisi BES.vSimalianaisly,ahe ndipfsionepwer 61 applies 9&@%&@6 B’iﬁét‘}(flfag%% are

applicable in a follow ng optical pickup device which is sti anot her

ok b 16 SHD o O A0 O e Penhgis
vont Nerpacking BB S SRl B L 550 R s et ghsbution 14610 cat od
with a.reference 201. As shown, the optical picku mechani sm 201 i ncl udes
an opftoayfo theahiegtive Hpsah Swhen the shuttarsl 4idioves fiwn tige pesitiani sm 212
to nove the optical pickup 211 in the directions of arrows C and C2 ,
par al | wheraitithasksdlic wbjadtive lens 118 to the unmasking position. The
microcomputer 61 counts the predetermined length of time by the timer 62. When
the microcomputer 61 detects that the predetermined length of time has elapsed and
-the detection switch 162 is off, it will pull in the objective lens 118 so that - . .
information signals, particularly, TOC, recorded in the lead-in area of the optical-
disc D can be read. That is, the focusing drive 64 js applied with a reverse bias -
voltage and a bias voltage. Thus, the objective lens 118 is moved to the focﬁsing
| control positfon_, parking position and then to the in-focus position as shown in
FIGS. 7 and 8. After that, the moving mechanism 112 is ready forreading the
. information signalst;corded in the optical disc D. The optical pickup 111 is -
located nearly in the center of the lead-in area of the opﬁcal disc -D,"and ﬁence the
optical pickup 111 can readily start reading TOC without having to make any

operations for moving the optical pickup 111.

- The above operations for pulling in the objective.lens 118 to the parking




the optical disc D, and a base 213 to support the optical pickup 211
novably and the noving nechanism 212. r As shown in FIG 20, the optical
pi ckup 211 is provided novably in an opening 216 fornedih@m&gﬁmg@se 213.
The optical pickup 211 consists of an optical systemincluding an
objective lens 214, a drive block to nove the objective lens 214 in a
focusing direction parallel to the optical axis of the objective lens 214
and - in a tracking direction orthogonal to the optical axis, and a cover

218 t O_géﬁi‘t’i%h H)hﬂ)pl?fﬂg\/lﬁc Fbegding TaFvedd wathithe ¢kveérke b viltigeainipiackup 211

I ncludes a | ens holder to hold the objective |ens 214, a support nechani sm
to sup . Y. . ' | Lt to nove
the oppBedinp Al B U RS L are R P G SRR T pickiE, o
includes a light .soutce to em.t | aser light, a group of |enses Il January
2006 39evicsy lﬁélﬁ Séif‘ﬂ@ 1Ch & l@gm'ﬁém’?,l%ﬁﬁﬂlténgm‘ghet ector to detect a
return light from the optical disc D. In the optical pickup 211, a |light

beams eni t t Baféminmmow seFGohStbeos isl iHustrated inltbe forte of eneapledaded by t he
‘objective |l ens 214 and projected onto the signal recording surface of the

opti Cat)e, gééti@ viRRAthR thildWibédighdnt lof ehe bpeicalpickep deeiceradcoglisgtd tdre of
the optical disc Dis detected by the photodetector. Thus, information
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optical pickup 211 having an objective lens 214, a moving mechanism 212 to move
: ihe optical pickup 211 in the directions of arrows C, and C, parallel to the radius of
the optical disc D, and a base 213 to SHPport the optical pickup 211 movably and
- the mbving mechanism 212.
As shown in FIG. 20, the optical pickup 211 is provided movably in an
opening 216 formed in the base 213. The optical pickup 211 consists of an optical
- . system including an objective lens 214, a drive block to move the objective lens
214 ina focﬁsing direction parallel to the optical axis of the objcctivé lens 214 and
in a tracking direction orthogonal to the optical axis, and a cover 218 to cover the
drive block. | _
The drive block of the optical pickup 211 includes a lens holder to hold the
objective lens 214, a support mechanism to support the lens holder movably, and an
:_ electromagnetic circuit to move the objective lens 214 electrorﬁagnetical]y. Also,

the optical system includes a light source to emit a laser light, a group of lenses




The ,cover 218- is forned froma resin material such as ABS resin to have a
general |y box-1|ike shape whose top is generally parallel to the recording.

surface of the optical disc D. The, cover 218 has forned;thereioss nearly in
"the center thereof an operating 220 through which the objective |ens 214
can face the recording surface of the optical disc D, as shown in FIG 19.
The opening 220 is formed to have a gpnerally elliptic shape of which the
- longer dianeter extends radially of the optical disc D. As shown in FIG

19, t hdofRnghoeHidian Sphi i) Gndde [rolaTaldhi L ort the
opti cal pickg]up 211, a i%%%ghaft Zzgh?gasuppgrt?rﬁﬂéygurgéﬁltﬁg%g r 221 to

be nov a0l o} e kcal, di D, ,.a..qui de 223 t ui de the
suppor ?Héng’ggg% @Eﬁ%et%{dﬁn@}g‘%ﬂp ckyp %ﬁné‘ @Hﬁ?a“mnﬁ?dgfégg?t he Isluppo][t
menber 221, a coil spring 225 to force the sliding nenber axially o
the guiSGEU4anduciorlascroiibedtke isicatlectzdby therehjaetivnlens Adeansippjediedrenber
221, a drive gear 226 to drive the sliding nmenber 224, and a drive notor

228 t o onto thessighal meouding sarfage 6f tye opticd disc D@ﬁﬁ@&fre{drﬁil%ht,fﬁnﬁhﬁgm in
FIG 20, the support nmenber 221 has the optical pickup 21 nount ed on the

mai n s yidnat tedor@in@Cfurfdde dfthb gg?i%gﬁddf@g tgg%?&g%egy@g&h\g@gﬁ%%p gui de

-shaft 222 is novably penetrat ( eces ‘novabl y
For moa TR ranfiiclf s feRoRRA O obhiGut A05 1) s AT KlboRbie. i n mesh
with t pc%di:?gr iiﬁ/f?m%gﬁgm 2312§1ials recorded in the optical disc D; the drive block moves

the objective lens 214 in the focusing and tracking directions for contrélling the
focusing and tracking of the objective lens 214.
The cover 218 is formed from a resin material such as ABS resin to have a
- generally box-like shape whose top is generally parallel to the recording surface of
the optical disc D. The cover 218 has formed therein nearly in'the center thereof an
operating 220 through which the objective lens 214 can face the recording surface
of the optical disc D, as shown in FIG. 19. The opening 220 is -fomled to have a
generally elliptic shape of which the longer diﬁmeter extends radially of the optical
disc D.
| As shown in FIG. 19, the moving mechanism 212 includes a support member
221 to support the optical pickup 211, a guide shaft 222 to support the support
| member 221 to be movable radially of the optical disc D, a guide 223 to guide the

| support member 221 being moved, a sliding member 224 to carry the support

member 221, a coil spring 225 to force the sliding member 224 axially of the guide




As shown in FIG 20, the rack 233 is fornmed parallel to the axis of the
gui de shaft 222. The rack 233 has forned integrally thereon a pair of
engagenment pieces 235 and 236 novably engaged in the slidiipg.pRgper 224
and a retainer 237 to which the coil spring 225 is hooked at one end
thereon. Also, a tooth 238 forned at the end, at the outer-circunference
side of the optical disc D, of he ragg 233 is forned generally triangul ar
to have a tooth thickness which is nearly a half of that of other teeth

239 asgpdipwn2iif Elkfin t6 théfthpdtt R nithg122108 cffﬁfek% a3 228 ol divSHport  menber

221 is easily separated and | sengaged fromt rive gear 226. As shown in

cor r esHHABTRERBRE RE4 HIES IEi7P Suniot cenas ot (B B3¢ et 208 BT 5 ofer

circunference-side stopper 241 which limts the support menber 221 from
novi nga EEat tAl.di rection of arrow Cl. The inner circunference-side st opper.
241 is formed 11 January 2006 39 projected fromand integrally with the
support nmenBarshadh indFKEX26) thesuppdremeanbért221 haxthe® Fﬂlca]apicktu 241 t he

| atter. Also, the base 213 is cut (indicated at a reference 42) in one

| at er fad &y g 216.
The. | norag] %ﬁﬁiﬁ%ﬁ@éﬂﬁf&e‘hﬁﬁﬁgﬁ e e AR Cer 221

Cuppor SR SRR 255Ut ﬁ%sf@ﬁmﬁfl@[ﬁ%g e bty e e

opticcal disc D. As shown_ in FIG 20, _the sug port nenber_ 221 has al so forned
at a pengagedontheanide 223, Assshoven HYFIG. 20,dhe supportimemher22hdasof t he -
optical disc D -an outer- circunference stopper 243 which {imts the

suppor fornedniategzaily it one and itlreyeoha rack 233 which is movable in mesh with the

drive gear 226.
As shown in FIG. 20, the rack 233 is formed parallel to the axis of the guide
- shaft .222. The rack 233 has formed integrally thereon a pair of engagement pieces
235 and 236 movabfy engaged in the sliding member 224 and a retainer 237 to
which the coil spring 225 is hooked at one end thereon. ‘Also, a tooth 238 formed
~ at the end, at the outer-circumference side of fhe opﬁcal diéc D, of be rack 233 is
- formed genérally triangular to have a tooth thickness which is nearly a half of that
of other teeth 239 as shown in FIGS. 21 and 22 so that the rack 233 of the support
member 221 is easily separated and disengaged from the drive gear 226.
As shown in FIG. 20, the support member 221 has formed at a position
thereof corresponding to Vthe inner circumference of the optical disc D aﬁ inner
| circumference-side stopper 241 which limits the support member 221 from moving

- in the direction of arrow C,. The inner circumference-side stopper 241 is formed




the direction of arrow C2. The outer-circunference stopper 243 is fornmed
projected fromand integrally with the support nenber 221 to. extend
parallel to the noving direction of the latter. Al so, theibaseddd3 is cut
(indicated at a reference 244) in the other |lateral edge thereof at the
outer-circunference side of the opening 216. The outer-circunference

st opper 243 provided on the support m®ber 221 conmes into and abuts the

i nner end of the cut 244 which will thus Iimt the support nenber 221 from

D! N9 pojeelcd frbih il RicdllS WRR TR Gl ORI Ao ENEfid ParalfiT 15 RN 1 1

FIG 19, ‘the guide shaft™ 22 across the openin

base 2 | 1 i.S..thereof .bein rallel. to th adi us of the

opt 1 caioang tiscoh G i sy 28 s Hate 35S fomdbetedal ecisisgeots. as
shown bg EL GS. 19 and. 20, the guide 223 is fornmed parallel to the axis of
the gurded) ¥nane lateral sdge thespef drfbelinper circuafracnde side of theopgninge2in t he
base 213. 11 January 2006 40 The guide 223 has novably engaged thereon the
gui de {Tihedarerdpcunhferemcessidp stdpper@diigprorided on Hiedippdienionstag@piof t he
-support menber 221 noving about the axis of the guide shaft 222. As shown

i N Fl Goodids ihtocartd alflitd she Rieebnd of tnegufgzm%@%@afmﬁ@ﬁnﬁgﬁ?é é.ﬁJém o the

axis of the guide shaft 222, and it | | Sposed on the support er 221

witht ' e.rack.233 of.the su Lt nber 221.
The Sﬁfe@ﬁ%&ﬁ%ﬁ@gﬁl B hd 10td)a th q{“&ge}r%f?il“é%ﬁ%% Spdiehgdisctls and 249
in which the. engagenent_ pieces 235 and 236 on the rack 233 of the support
menber 221 gﬁsé*hozéwglag%'&?- ?rfgéb%élwm jemben22hbasalse fpamead ath positione axi s
of the guide shaft 222.

thereof corresponding to the inner circumference of the optical disc D an outer-

circumference stopper 243 which limits the support member 221 from moving in

- the dircétion of arrow C,. The outer-circumference stopper 243 is formed projected
from and integrally with the support member 221 to extend parallel to the moving
direction of the latter. Also, the base 213 is cut (indicated at a reference 244) in the
other lateral edge thereof at the outer-circumference side of the opening 216. The
outer-circumferencé stopper 243 provided on the support member 221 comes into
and abuts thé inner end of the cut 244 which wﬂl thus limit the support member 221
from moving toward the outer circumference of the optical disc D.

As shown in FIG. 19, the guide shaft 222 is disposed across the opening 216
in the base 213 and with the axis thereof b'eing parallei to the radius of the optical
disc D. Itis fixed at opposite ends thereof to the base 213.

_As shown in FIGS. 19 and 20, the guide 2:23 is formed parallel to the axis of

‘the guide shaft 222 and along one latera] edge of the opening 216 in the base 213.



As shown in FIGS. 19 and 21, the sliding nenber 224 has forned integrally
thereon a pair of pins 250 which abut one (236) of the engagenent pieces on
the rack 233 of the support menber 221 to limt the posi{jQRa9bodshe
sliding nenber 224 in relation to the rack 233. In addition, the sliding
menber 224 :has formed integrally thereon along the rack 246 a gui de piece
252 novably engaged with the drive ¢g6ar 226, and al so has forned
integrally thereon a retainer 253 to-which the coil spring 225 i s hooked.

- The cOThe spidd22PB8s hfova® daheredcthe RaidoOHictes 2B of ehebujsfor37 on the
rack 233 ?ﬁ? t he support rrgr(rb@ggr@%ﬂ and at It%e(%c))éher end the r@i ner 253 on

oo Py T U e AR RGeS0 2,22

forces, "With 1ts ‘'own elastr Ci e rack

233 of e suppojt nmber 221 and in the direction of arrow C2 parallel to
t he ax?’istri’&rg‘{lﬁgsg%ﬁ‘&gashaft | | January 2006 41 222. As shown in FIG 19,1
the drive gear 226 has a gear portion 255 which is in nesh with the racks

233 and 246Asfshowa inddfor9, teerslading menbdr 224 bang raeinB46 foaned parallel
respectively. The drive gear 226 has also forned thereon at a portion near

the floapeards bhgeaniide shalt B22960@ Yieis WépdsBd WRithS siippod melabei 22 252 of
the sliding nenber 224 is engaged novably, as shown in FIG 19. The drive

2 | PRk 3500 Qi a0 L SR el oot g b reans
ggg : nrﬁlgﬁﬁg glwfa'}xgﬁ{mggg _(gtglrcac'i &'e{éAlﬁ c%%gégmggt ()Fllnccl;l\inésgﬂé gﬁd %&'lﬂ%ﬁ‘éﬁ harli sm
“the engagement pieces 235 and 236 on the rack 233 of the support member.221 are
- engaged. respectively, to be movable parallel to the axis of the guide shaft 222;
As shown in FIGS. 19 and 21, the sliding member 224 has formed integrally
_ thercén a pair of pins 250 which abut one (236) of the engagement pieces on the: -
rack 233 of the support member 221 to limit the position of the sliding member 224
: in relation to the rack 233. In addition, the sliding member 224 has formed
fntegraily thereon along the réck 246 a guide piece 252 movably engaged with the
drive gear 226, and also has formed integrally thereon a retainer 253 to which the
coil spring 225 is hooked. |
The coil spring 225 is hooked at one end thcreof to the retainer 237 on the
rack 233 of the support mcfnber 221 and at the other end the retainer 253 .on the
sliding member 224 as shown in FIG. 19. Therefore, the coil spring 225 forces,

- with its own elasticity, the sliding member 224 toward the rack 233 of the support

member 221 and in the direction of arrow C, paralle] to the axis of the guide shaft




~and integrally on a portion, near

which is novable to a position where it will nmask a. side, opposite to the
optical disc D, of the objective lens 21.4 of the optical pickup 211 -and
to. -a position where it will unmask the objective | ens 1214uaymhod he | atter
will thus face the- optical disc D. The shutter 258 is fornmed froma resin
material such as POM (polyoxynethylene) to have a generally rectangul ar
shape and an area | arge enough to coyer the opening 220 in the cover 218,
as shown in FIG 19. The shutter 258 is formed integrally with the sliding
menber 224 with a pair of linear elastic connecting pieces 259 between
them as shown in FIG 19. The connecting pieces - 259 forces, by its

el asticity, -1 @2 ve t over 218. wn, in FLLGS. - 19
and 20, the ér%%o;‘gwrlr%c gh?é’m@ﬁ%ﬁ%@ Scf’eg%tﬂ%ﬁgﬂégﬁa‘ﬁmcﬁlﬁ% to
detect when t opti.c e 211 has been noved to the

i nner - JP?Sﬁh\‘HtEﬁBﬁ E@@w@ffj( g‘ﬁ@ of theysyppost mgmfrerid arpt slidinganember wher e
TOC is |l January 2006 42 recorded. The detection nmechani sm 260 includes a

sense @i2dgeespectiyelyy iTheddrive ge41226 imsoalso feyrhad tR2don anal partii fiedrtha or
S limt switch 262 which detects when the sense piece 261 abuts the

‘det ect ifese and thefeof@2onjtls T ' A0 iected from
S o T2 EORPSAIE s 42LHE gEE

i tcn BEBRCP AP ARaRB RS By ls SIOSHERLPIR AT, THY e PBand o0 1"
positiagn V\?ere t he qnses i ec 26111 buts the detectjon switch 262 when the
obj ect F7&L f%#'i‘é‘?fﬁ“’i‘? ¥ R?ﬁ?&é’&ﬁ Bivarg13 by meanyekthegnide shafd22. t o the

radial _ center of the lead-in area of the optical disc D. Wen the optical
pi ckup Thexdrivgsmotor 228 is disposed on the base 213 and in mesh with the gear train.

As shown in FIG. 19, the moving mechanism 212 includes a shutter 258
which is movable to a position where it will mask a. side, opposite to the optical disc
- D, of the objective lens 214 of the optical pickup 211 and to a position where it will
unmask the objective lens 214 and the latter will thus face the optical disc D. -
The shutter 258 is formed from a resin material such as POM
. (polyoxymethylene) to have a generally rectangular shape and an area large enough
to cover the -opening 220 in the cover 218, as shown in FIG. 19. The shutter 258 is
formed integrally with the sliding member 224 with a pair of linear elastic
connecting pieces 259 between them, as shown in FIG. 19. The connecting pieces
259 forces, by its elasticity, the shutter 258 to above the cover 218.
As shown in FIGS. 19 and 20, the moving mechanism 212 includes a
detection mechanism 260 to detect when the optical pickup 211 has been moved to

the inner-circumference side of the lead-in area of the optical disc D where TOC is




noved nearly to the radial center of the lead-in area of-the optical disc
D, the detection switch -262 is pressed by the sense piece 261 to produce
a detection signal. Note here that as having previously hessadeseri bed
with reference to FIG 5; the detection signal generated by the detection
switch 262 is supplied to the mcroconputer 61. Upon reception of the
detection signal fromthe detection 4switch 262, the m croconputer 61 wll
start counting a predeternmined length of tinme by the tiner 62, and drive
the drjy for I t ' 9| : t he

o1 i s Coadeth " The o ibn RERiERRT AROThERAIcs Baghet fece RETRIRERG 1% he
support. nmenber. 221 an hus, nove the shutter .258 h ositiopn where it
wi | cHheesTuppogt %E}heﬁézizﬁl‘? A dlﬂf@thé’(‘)‘\fgr l’?i‘é""‘%ﬁ@%ﬁ%& Hquseg{Eu%ﬂ%c hani sm
201 constructed as above operates, as will be 11 January 2006 43 descri bed
bel ow, thecsenae péecelZ6 Isahuts e dgection switich R62itsebls KThasensjpiees @1 Isens 214
as the optical pickup 211. First in a play waiting position of the optical

pi ¢ kUpfdfﬁfd@?ﬁoﬁéﬂt@@ fronh Afid imﬁmaﬂ ol aqortioR Idear ithe bottbii, ofiedet suppdre

i nner-circunfefence side of the I'ead-in area of the optical disc D. As
shown [n. ' 20 & : rﬁﬂ:ﬁ' gﬁkﬁ 211S . Thde obj ective
| ens 2{{%@3?2%;12‘(1?(3%#?%@%(& crs}ﬁgtgﬁlgrdlg%%mr erefo re,l enbi n the play
wai ting-position, t shutter. 258 preyents, dust from ad i.ng to the

“obj ect ?/t@‘:tl?’éﬁ‘émﬂ?ﬁfsﬁiﬁ’%&‘ o84 C’g‘?‘&‘lﬁﬁa?ﬂeﬂﬁ%%%{he ?’Eﬁﬁ lﬂ'%le opti cal
pi ckup nmechani sm 201, when in the play waiting position, the rack 233 of
t he supesitionvemisethesansepiece 261 abuts the detection switch 262 hen the o

objective lens 214 of the optical pickup 211 has been moved nearly to the radial
center of the lead-in area of the optical disc D. When the optical pickup 211 has
moved nearly to the radial center of the lead-in area of the optical disc D, the

. detection switch 262 is pressed by the sense piece 261 to produce a detection
signal.

Note here that as having previously been described with reference to FIG. 5,
the detection signal generated by the detection switch 262 is supplied to the
microcompl;ter 61. VUpon reception of the detéction signal from the dctecﬁon
switch 262, the microcomputer 61 will start counting a predetermined length of

- time by the timer 62, and drive the drive motor 228 for the predetermined length of

. time to move the sliding member 224 over a predetermined distance to the rack 233

- of the support member 221 and thus move the shutter 258 to the position where it
~will cover the opening 220 in the cover 218,

The optical pickup mechanism 201 constructed as above operates, as will be




di sengaged fromthe drive gear 226 while the rack 246 of the sliding nenber
224 having the drive gear 226 nounted thereon is in nesh with the drive.
gear 226, as wll be seen in FIG 23. Next, once the optjigalapicekup
mechani sm 201 starts playing the optical disc D, as the sliding nmenber 224
whose rack 246 is in nmesh with the drive gear 226 is noved by the drive
gear 226 in the direction of arrow C43 the shutter 258 is noved in the
direction of arrow C2 to the position where it will unmask the opening 220

Nt heesepibRd beldw archRe tRDkRfId VS ' iR LG di sc D
as shown in FIG 24. Al'so, in tr{e op@p@gﬁééf%#gsmcﬁigﬁ%&g%‘%ﬂs@s‘pt he
slidi ' ved in the direction of arrow C2, the pins 250 on
t he sri&d‘{f‘%ﬁ%ﬁgﬁ’%@% but the engagenent piece 236 on the rack 233 of
the support_nenber 221, as shown in FIG _ 24. 11 January 2006 44 In the
optical pi R IRAPIaK waing positivsrof the qpitivel pidupbnechanésmAdgénent pi ece .
236, the coil spring 225 forces, by its elasticity, the support nenber 221

i n t heopticabpidkmp 251 Brpositiciied ditths inner-ditcumfdrk @ sigé 6k Wit rAaakiairssn 201,
the rack 233 of the support nenber 221 is put in nmesh with the drive gear

226 S§F thB¥otich hAQf 283 ¢ t aje

~aligned wi 'ﬁ’ lt hﬁgfge%fA?ﬁgb?'?c 246 %3‘?%@%3%5%&#%@9%%@#&4 hese
teeth .ar oy jy t t.eefh of .th riye ar 6, .as shown in
o 3% hbecteTERn 20 13 o t5Plg Butter 258" 6%adtofs, adien if Very shor
di st a%i%,d LN the direction of arrow C2 owing to the engagenent of the

rack Yratting-pasiton, theghuittep 288 prevents dust fiermadlienipgrtiodhea wbjective -

lens 214 in the optical pickup mechanism 201. In the optical pickup mechanism
201, when in the play waiting position, the rack 233 of the support member 221 is
disengaged from the drive gear 226 while the rack 246 of the sliding member 224
| “having the drive gear 226 mounted thereon is in mesh with the drifre gear 226, as
- will be seen in FIG. 23. |
Next, once the optical pickup mechanism 201 starts playing the optical disc
D, as the sliding member 224 whose rack 246 is in mesh with the drive gear 226 is
moved by thé drive gear 226 in the direction of arrow C,, the shutter 258 is moved
in the direction of arrow C, to the position where it will unmask the opening 220 in
the cover 218 and the objective lens 214 will face the optical disc D, as shown in
'FIG. 24. Also, in the optical pickup mechanism 201, as the sliding mcmbér 224 is
.mqved in the direction of arrow C,, the pins 250 on the sliding member 224 abut
the engagement piece 236 on the rack 233 of the support member 221, as shown in

FIG. 24.




mechani sm 212, as the support nenber 221 is displaced the distance d in the
direction of arrow C2, the engagenent piece 236 is noved over the distanced
away fromthe pins 250 as shown in FIG 25. As will seenif&@mibds 25, in
the noving nechanism 212, as the engagenent pin 236 thus noves away from
the pins .250, the force or elasticity of the coil spring 225 will cancel
t he backl ash between the- racks 233 apd 246 of the support nenber 221 and
sliding nenber 224, respectively, and the drive gear. As shown in FIG 26,

i1 the optifth RpHHPpRRAD AN 204 &heh RUbI 2301506 L on_signals from

the recording ar of  the optica Isc’D, the Optical prckup 211 is noved

by the i ' 212 with aahi accuracy,in. the directions of

arr Owsengﬂégﬁ%n&%fcg??égnlweccgg%ﬂlgg g%?aﬁcﬁﬁtﬁy gﬁ AU 15 PP t he coi |
spring 225. Thus, the infornmation si%nal s, can accurately be read. 11
Januarfienibes 241 m the diechion pf pmrew €4, Thus,tindhe eptisal piskuRuncehsdismi sm 201,
when the optical pickup 211 is further noved in the direction of arrow Cl,
t he stfpdhe 2atk 23300f thedsupport henbep 201 tis peihemesR widottesdiing gear2Rabut s
the inner end of the cut 242 which will thus Iimt the support nenber 221

o TR By 29903608 Gopch B RG LA SRR BEPST 221
suppt L8 gk 2 BERE AR oo foh 24 GRS s baR ags PR RGRR oL o1 o1
will driyes the drive tor 228 for _the predetermned length of tinme
count é‘EPtéWfttii%dHVﬁéeaB %.86?@&%1}_‘?"?% ih FiG2v: Wy thisdhaai the supportinembgppor t
221 is displaced a very short distance d in the direction of arrow C, owing to the
~ engagement of the rack 233 with the drive gear 226. Thus, in the moving pickup -
mechanism 212, as the support member 221 is displaced the distance d in the
~ direction of arrow C,, the engagement piece 236 is moved over the distance d away
- from the pins 250 as shown in FIG. 25. As will seen from FIG. 25, in the moving
mechanism 212; as the engagement pin 236 thus moves away from the pins 250,
the force or elasticity of the coil Spring 225 will cancel the backlash between the
racks 233 anﬁ 246 of the support member 221 énd sliding member 224l,
respectively, and the drive gear.
As shown in FIG. 26, in the optical pickup mechanism 201, when reading
information signals from the recording area of the optical disc D, the optical pickup
211 is moved by the moving mechanism 212 with a high accuracy in the directions

- of arrows C, and C, since the backlash is canceled by the force of the coil spring

- 225. Thus, the information signals can accurately be read.




menber 221 is limted fromnoving so that the tooth 238 of the rack 233 of
the support- nmenber 221 will |eave fromthe drive- gear 226 and the rack .
233 be disengaged fromthe drive gear 226, as shown in FliGmatdzo0d n t he

novi ng nechani sm 201, since the support nenber 221 is limted from noving, -

only the sliding nenber 224 is noved against the force of the coil spring
225 by the drive gear 226 drive for t4w predetermned length of tine
counted by the timer 62 in the direction of arrow Cl1, as shown in FIGS. 23

and 24. ThevlGidn IFIGN24MMKBGpIREHAGH hdhanidif 201! Aafl (HEBRGEar?24 |

noved in the direction e support menber to nove

t he sh er . he slidin nber 224 in the directiagp of arfow A, as
shown ﬁwékﬁpcésls g%g@gr%v%%ﬁgﬁ{egﬁoné_agrqvg ihtie sieRRet P’?‘i’é“‘iﬁfévi tion
where it will mask the objective Iens 214 of the optical pickup 211. 11
Januar 9n1bo support mreber2dl comes into anslatnys theinieoend of 288cei24the naski ng
position shown in FIL.G 23 or to the unmasking position shown in FIG 24,

t he mi wihiclomilitthus Hinit dephipporemeaitsst 9210em mabir?eAt thit fignd, oa/Sdixg drive
64 as shown in FIG 6. Then the focusing drive 64 noves the objective |ens

The opPleS 2 &M sBRRLIACmbRE bEF bR e W Rictiohi e S Wi Wl Tor 256
or 1o s e SRR el Bkt 8P BId p¥ FRsie BRI et 256 1rom
touching and scratching the objective |lens 214. \Wen the predeterm ned
| engt h1Be defaction svitgh 362 qupplies Hiletestionpignal t@themitiosemputerdil. afhs

| microcomputer 61 will drives the drive motor 228 for the predetermined length of
time counted by the timer 62. Thus, in the moving mechanism 212, the support
member 221 is limited from moving so that the tooth 238 of the rack 233 of the
support member 221 will leave from the drive gear 226 and the rack 233 be .
disengaged from the drive gear 226, as shown in FIG. 24.

In the moving mechanism 201, since the support member 221 is limited from
moving, only the sliding member 224 is moved against the force éf the coil spring
225 by the d.rive geaf 226 drive for the predetefmined length of time counted By the
timer 62 in the direction of arrow C,, as shown in FIGS. 23 and 24. Therefore, in
the moving mechanism 212, the sliding member 224 is mbved in the direction of C;
in relation to the support member 221 to move the shutter 258 on the sliding
member 224 iﬁ the direction of arrow A, as shown in FIGS. 23 and 24. The shutter

258 is thus moved to the position where it will mask the objective lens 214 of the

optical pickup 211.

Sl




for exanple, 0V, to the-focusing drive 64. Thus, the objective |lens 214
returns fromthe parking position to the reference position as shown in
FIGS. 7 and 8. Therefore, it-is possible to prevent the 13hstde200258 from
touchi ng and scratching the objective |lens 214. It should be noted that
shoul d the objective |l ens 214 touch the shutter 258 due to a vibration or

~ the like, the touch is just a point gpontact and so the scratch of the

objective lens 214 can be mnimzed. As having been descri bed above, in the

obj ccti vo 1AL HER AT R T Ring AR Huel Boklo e plisRAR ol R RhORRdpea. '« ho-

shut t 2 [ sitively placed in the ki ng position and so the
optic iGpégl%zo%ﬁ“ﬁ%sg%‘g&cﬂté‘?ﬂlsﬂ%‘gﬂ 1{1@?{@3&*}%@9@9@19#@&& s optical
pi ckup nechani sm 201, the opening 220 in the cover 218 can 11 January 2006
47 peppleserevessobiad viojtagh o shmgqmsn@&ivo 6drasshowndmsf1G.ronTheintié ng t o
the objective. Iens 214. Note that the optical disc Dreferred to in the

abovefatesing dtive 64ahotéetheasbjodtiveiens 214 ta the Paﬂ@n' MasitRECHIRE thBer ei n
informati on signals of which reading is started al "the inner-circunference

optt o A RREREl i Eifh o WopiCATRC D I SO AIR IO 48", caoing

i 1 S defbn ICsRMeE 258 kg GRS seridne pentpRovBgeiLUIaR kD mhy
? ﬁe' a;gxgtrcﬁgégt?\gjeng-r213u(;reti)-tl§(i=,-;I(l:ausg:gr gcr)]gi?ioii iotleis g]:)sstilr)llec tg%rieggllt tgie s¢. furt r\er ,
- shutter 258 from touching and scratching the objective lens 214. When the
predetermined length of time has. elapsed, the microcomputer 61 applies no voltage,
for example, 0V, to the focusing drive 64. Thus, the objective lens 214 returns
from the parking position to the reference position as shown in FIGS. 7 and 8.
Therefore, it-is possible to prevent the shutter 258 from touching and scratching the
.- objective lens 214. It should be noted that should the objective lens 214 touch the
shutter 258 due to a vibration or the like, the touch is just a point contact and so the
scratch of the objective lens 214 can be minimized.
As having been described above, in the optical pickup mechanism 201
according to the present invention, when the objective lens 214 of the optical -
pickup 211 is in the lead-in area, the shutter 258 js positively placed in the
unmasking position and so the optical pickup 211 can accurately read the lead-in

arca. .

In this optical pickup mechanism 201, the opening 220 in the cover 218 can




mechani sm may be designed for the shutter to mask or unmask the objective
| ens when the optical pickup has noved to the outer-circunference .
position. Nanely, the noving mechanism may be designed syghudabs When th
‘optical pickup is at the outer-circunference position, the shutter wll

mask or unmask the objective lens: and thus when the shutter is noved for
-maski ng or unmasking, the objective Igns wll be noved fromthe reference
position to the parking position where it is noved away fromthe optical

di sc. ; t ' i Lvesundt i esigned to read
I nf or n?toiggln&ﬁ glnéaslggtb rttlgl‘rénsti.:l &gélg%???:%ﬁ Fbgllq‘ggdg%ttﬁéél %%‘g tgéggﬁﬁbegm% record
i nforrri‘%l'tso&‘gi gnals to a recordable optical disc or rewitable optical

di sc. (op magneti ¢ head mechani sm nay be provided in a position where
it. faces the optical pickup device for witing and reading information
signal s to Afethatheeptisehdisc Direfarrad iy i@ diGabisreoascriptiodicfthsuch as a
magnet o-optical disc. Industrial Applicability As having been described in

the foeagmdimentsyismotieliaving heddraed Mverdind BESrmATSENgARISIT WHiéﬁSrcE@ﬁxgo pti cal

pi ckup radially of an optical disc in such a manner ™ as to nmask or Wnmask
i 1 oy o al APinah SELATEhel GG ME BRH GRS IRuP R fisentny” Forei gn
i  houl ™ 0oRgs BYBlirATR 48 3n e Tal 4RE oyl repbles et cle Taformacioni 1<, any
conpart ren t o house the optical pickup when the apparatus is not in use
as a nEgnals ofiwhich reading is started at the outer-circumference area of the optical .
- disc. Also, the initial position, namely, play start position, of the optical pickup may
be at the inner- or outer-circumference side of the optical disc. Further, the moving
mechanism may be designed for the shqtter to mask or unmask the objective lens
when the optical pickup has moved to the outer-circumference position. Namely,
the moving mechanism may be designed such that when the optical pickup is at the
‘outer-circumference position, the shutter will mask or unmask the objective lens:
and thus when the shutter is moved for masking or unmasking, the objective lens
will be movéd from the reference position to the parking position where it is moved
-away from the optical disc.
Also note that the aforementioned disc drive unit is designed to read
information signals from the optical disc but it may be designed to record
information signals to a recordable optical disc or rewritable optical disc. Also, a .

magnetic head mechanism may be provided in a position where it faces the optical

pickup device for writing and réading information signals to and from any other




prevent any foreign matter such as dust from adhering to the objective

| ens. Further, the present invention can prevent the shutter from '
touchi ng. and -scratching or otherw se danagi ng the obj eqhijug.d ®06 Since
the objective lens is - further noved froma predeterm ned position away
fromthe optical disc when nasking the objective |lens by the shutter. 11

- January 2006 49 CLAIMS 1. An optical 4gi ckup device conprising: an optical

pi ckup supported to be novable along a |inear guide provided on a - base to
ext end_radiai: { i havi ng provi ded thereon an objective
| ens mﬂ#@%ﬂ?%%%gggl%ﬁ#ﬁgﬁ@%ggggpéggﬁﬁgd froma |light source onto a signa
recording surface of the optical disc; a feed screw provided along the
noving direction of the optical pickup to nove the optical pickup radially
of the optical disc; and a sliding nenber provided to be slidable radially
of thel triadl Applécabiility rel ati on to the optical pickup, connected to the
feed screwwth a transm ssion engaged on the feed screw, having provided

thereon.a sAWtHa@ingbédildemeibedtiiehe ﬁmegaiﬂg\,/gylxﬁaﬁng%ﬂuﬁ%wé gskd 0 the

optical pickup by a forcing piece which forcées the shutter “in a direction

o TR A0 BB B Py,
o b Do R R R GRS TRE rerbe hEORoR POV G ] © 1
* disc drive unit designed smaller and simpler in construction and in which any

foreign matter such as dust can be prevented from adhering to he objective lens,

without having to provide, as in the conventional disc drive units, any compartment

to house the optical pickup when the apparatus is not in use as a mechanism to

. prevent any foreign matter such as dust from adhering to the objective lens.
Further, the present invention can prevent the shutter from touching and
-scratching or otherwise damaging the objective lens since the objective lens is

- further moved from a predetermined position away from the optical disc when

‘masking the objective lens by the shutter.




limter provided on the base, and then as the feed screwis further
rotated, only the sliding nenber being slid against the force of the
forcing piece so that the shutter wll mask the objecti vid linemg200@. The
optical pickup device as set forth in claim1, wherein the forcing I
January 2006 50 " piece provides such a force as to nove the sliding nenber
along with the optical pickup. 3. Thg optical pickup device as set forth
in claiml, wherein the transmssion is provided integrally with the
-sliding nenber. 4. The opti cal piﬁég@dgg%ice as set forth in claiml,
wherein the transmssion is a ne arate fromthe sliding nenber. 5.
The optical pickup device as set forth in claim1, further conprising a
novenent control means for supporting the objective lens to be novabl e at
| east optical-axially of the objective lens while controlling the novenent
of thel.obj eAnioptical pickupfdavicmedmpgisitge obj ective lens with the shutter,

t he novenent controlling neans noving the objective |lens.-fromthe

pr edet er mi ngdopReilipieRuRSapforidd R bW abld ABnERELRGIH fidlle ficHde@on e
£ s whe

optical pickup device forth in claimb, “wherel t he opti cal

PR TR A B AP SR e M IR By o | one
- whghp§£§§s li%l}l ﬁé@stﬁgg,ligﬁ’; régg{jemgt(t)gc} {;r(())lm g‘fl%?l% sgi?yc%sor}tgg s?,tt;)%lae](}u:gr%izllge ns from
. surface of the optical disc;
a feed screw provided along the moving direction of the optical pickup to
move the optical pickup radially of the optical disc; and
a sliding member provided to be slidable radially of the optical disc in
relation to the optical pickup, connected to the feed screw with a transmission
engaged on the feed screw, having provided thercon a shutter which masks the
objective lens, and connected to the optical pickup by a forcing piece which forces
the shutter in a direction of unmasking the objective lens;
the optical pickup being moved along with the sliding member, which is
moved radially 6f the optical disc as the feed screw with the transmission engaged
thereon is rotated, until it is limited at a predetermined position from moving by a
limiter provided on the base, and then as the feed scrcv\} is further rotated, only the
 sliding member being slid against the force of the forcing piece so that the shutter
will mask the objéctivé lens. |

- 2. The optical pickup device as set forth in claim 1, wherein the forcing




further awmay fromthe optical disc. 7. The optical pickup device as set
-forth in claiml, wherein the predeterm ned position is farther fromthe
optical disc than an objective | ens focusing control podiam@n:204dl January
2006 51 8. The optical pickup device as set forth in claiml, wherein the
predeterm ned position is a position where the power supply thereto is off.
9. The optical pickup device as set fggrth in claim1l, wherein the novenent
control neans controls focusing for at |east two types of optical discs
differ [ ' ' I or
ﬁiﬁcgﬂﬂr}ovi’ﬁérs‘swﬂ a%%caa‘bct%l &69%&@9%&??@?%9 g@ﬁ{;&&&ﬁ'é@gpﬁeﬁ"

pl ayer “co I sing: an optical pickup suppo ong a linear

gui de ﬁr vided on a base to extend radially of an optical disc, and having
provid F"%er eon an objective lens which focuses a |ight beamemtted from
a light source onto a signal recording _surface of the optical disc; and a
movi ng3nechdhesptical pikyp ggvigeeasost if@’gh ipiclaiopl awbergin the Hanymissiate novi ng
mechani smincluding: a feed screw provided al ong the noving direction of

t he opis privideal mitegrally witly thet sledingtmerabeni ckup radial |y of the optical

di sc; and a sliding nenber provided to be slidable radially of the optical

2o R R ULl Bt in CHIOPE Gk PSPy 1 1 2
whi ch fBSKS ik separate from the sliding member.
5.  The optical pickup device as set forth in claim 1, further comprising a
movement control means for supporting the objective lens to be movable at least
o?tical—axially of the objective lens while controlling the movement of the objec_tive
lens;
for masking the-objective lens with the shutter, the movement controlling:
means moving the objective lens from the predetermined position and further away
from the optical disc.
6. The optical p.ickup device as set forth in claim 5, wherein when the optical
pickup has niovcd toa play waiting position at the inner or outer-circuinference
side of the optical disc to mask the objective lens with the shutter, the movement
~control means moves the objective lens from the predetermined position and -
further away from the optical disc.
7. The optical pickup device as set forth in claim 1, wherein the predetermined

‘position is farther from the optical disc than an objective lens focusing control -

position.




obj ective |l ens, and connected to the optical pickup by a forcing piece
which forces the shutter in a direction of unmasking the objective |ens;
the optical pickup being noved along with the sliding nmernbémyarxdedeh is
noved radially of the optical disc as the feed screw with the transm ssion
engaged 11 January 2006 52 thereon is rotated, until it is limted at a
predeterm ned position fromnoving bysia limter provided on the base, and
then as the feed screwis further rotated, only the sliding nmenber being

slid agai nsThehsptical Rk ddvicd 8 ST h R Gaie 1t iRgpshutter will mask
~the objective Ihg)ns. El. ?he r%corde[ﬂandllorap %S/g?l%gts]ﬂglgfs forth in claim

10, wh ' r Gl . I . | des, such a force,as . to ve the sliding
rrenberﬁgﬁgﬂegr}[\gi\nﬁ?é%toﬁg%{sidcﬁ'ﬁﬁtlg{l%ﬁa&?zpo‘f’ﬁé S}'@E}é'ﬁhﬁrret%l’ﬁj?nﬁr pl ayer as
set forth ip . claim 10, wherein the transmssion is provided integrally
with tHe sl f}bpr?@twa kupdeviages setderthdn chaian by whersje thamoysmensr th i n
claim 10, wherein the transmssion is a nenber separate fromthe sliding

member control méansTbentrelsdodesing fdf at leaktatyes tyges Sftoptieal discdiffaem 0,
further conprising a novenent control neans for supporting the objective

| ens t@obRingdivRARLE fASm leBBR bth&Pt i cal -axially of the objective lens while
controlling the novenent of the objective |I|ens; for masking the objective

on AT, BSesH dBBAGHRRHEL 2 {13, "San OV (e oblective
an optical-pickup supported to be movable along a linear guide provided on a
base to extend radially.of an optical disc, and having provided thereon an objective
lens which focuses a light beam emitted from a light source onto a signal recording
surface of the optical disc; and
a moving mechanism for moving the optical pickup along the guide; -
the moving mechanism including:
a feed screw provided along the moving direction of the optical
_pickup to move the optical pickup radially of the optical disc; and
| a slidirig member provided to be slidable radially of the optical disc in
relation to the optical pickup, connected to the feed screw with a transmission
engaged on the feéd screw, having provided thereon a shutter which masks the
objective lens, and connected to the optical pickup by é forcing piece which forces
the shutter in a direction of unmasking the objective lens;
the 6ptical pickup being moved along with the sliding member, which is

moved radially of the optical disc as the feed screw with the transmission engaged




fromthe optical disc. 15. The recorder and/or player as set forth in claim
14, wherein when the optical pickup has noved to a play waiting position
at the. inner or outer- circunference side of the opti caliidnsey 2006 mask t he

- objective lens with the shutter, 11 January 2006 53 the novenent contr ol

" means noves the objective lens fromthe predeterm ned position and further
away fromthe optical disc. 16. The kgcorder and/or player as set forth in
claim 10, wherein the predeterm ned position is farther fromthe optical

- .disc H&ﬁ‘@o t [ tical
pi ckup ew'gg’ Ig,tswggtﬁ ortﬁq?l}?n%ﬁg:ﬂrﬁn gd&v\ﬂ{éfrﬂe&:dr{%ﬁiéﬂ predé?oevrlng?’g?oposition
. is a Si. e t ower h to-is.0 18. .1h der
and or ipHitey Groidt Sn g HRe anaipBR o¥ the Rigalio h if Rurthroute SHF3hE T o
means controls focusing for at |least two types of optical discs different
in wosliding membanbeingslidh againsidhederceidf tha fercing piacesodhat thsi I :
~conprising: an optical pickup having an objective |lens supported novably

al ong will geavkrthklopjddtivedengui de .provi ded, generally parallel to the radius
of an optical disc; and a novi ng machanl smincluding: a feed screw

provi dgfl gepgE i‘éédfd&aa[rﬂi/bne{ﬂa&@r b6t "BRNYR Mint 16, WRELR théfcteing2nd
| piece provides such a force as to move the sliding member along with the optical
pickup. -
12.  The recorder and/or player as set forth in claim 10, wherein the transmission
is provided integrally with the sliding member.
13.  The recorder and/or player as set forth in claim 10, wherein the transmission
is a member separate from the sliding member.
14.  The recorder and/or player as set forth in claim 10, further comprising a
movement control means for supporting the objective lens to be movable at Ieast
optical-axially of the objective lens while controlling the movement of the objective
lens; |
for masking the objective lens with the shutter, the movement controlling
- means moving the objective lens from the predetermined position and further away
from the optical disc. |
15.  The recorder and/or player as set forth in claim 14, wherein when the
‘optical pickup has moved to a play waiting position at the inner or outer-

circumference side of the optical disc to mask the objective lens with the shutter,




a sliding nenber engaged at one end thereof on the feed screw, having
formed at the other end a shutter which can nask the objective |lens, and .
hel d on the optical pickup with an elastic material placedrheivaen t hem

t he optical pickup being noved along with the sliding nenber as the sliding
| 1 January 2006 54 nmenber is noved radially of the optical disc by the
feed screwin rotation; and when the gptical pickup has noved along with
the sliding nmenber in one .direction and arrived at the predeterm ned

POSi ti QHe phéven®HticoRtroPnfdank niedadnk ioBid@fie lﬁzﬁggi‘rdﬁ?‘(ﬁ@ﬁged%g%gg'ﬁc&he feed

screwis further rotated, only the sliding ne bei ' the one
direction. I force of .the glgst.ic nmenber so that the shutter of

t he sl iP%HWEP%SWWﬁ%g{?W 88Bﬁ‘é%t4l§% | ens. 20. The- recorder and/or.
pl ayer S forth in claim19, further comprising: a limter provided on
a rot athen dhievigcerdsy padier plaxerassst ferth inyclaia Hyiwkereimtheed t her eon and
that drives the optical disc; and a stopper provided in a position on the
opt i calpredateumined position iscfatther from theroptidaielisipthianain ¢bjedtive hgisng noved
along with the sliding menber as the latter is noved toward the

i nner - Gh&gsH 86 &Sifsp of the optical disc by the feed screwin
rotation; and when the optical pickup has noved along wth the sliding

menber 4N 0 i j Ll the, stopper,abu the Limter, the optical
pi ckuplg'ei ng i%tl{cgféﬂfcﬁgﬂl%%%ﬁ Pt i?lﬁﬁég clam i@e‘ﬁﬂg@ﬂ%%q s further °

r ot at ed,&‘fnlgq_t h&\ sl jding nmenber being - noved in the one direction against
the foPERAsIpe S

Postonds pasition, wherg the pawer supply thereto-is off.

18.  The recorder and/or player as set forth in claim 10, wherein the movement
control means controls focusing for at least two types of optical discs different in
working distance from cach other.
-19. - A recorder and/or player comprising:
an optical pickup having an objective lens supported movably along a
generally linear-guide provided generally parallel to the radius of an optical disc; -
and |
a moving mechanism including:
a feed screw provided generally parallel to the radius of the optical
| disc; and
a sliding member engaged at one end thereof on the feed screw,
, having formed at the other end a shutter which can mask the objective lens, and
held on the optical pickup with an elastic material placed between them;

the optical pickup being moved along with the sliding member as the sliding




I

shutter of the sliding nmenber will mask the objective lens. 21. The
recorder and/player as set forth in claim19, further conprising: a
detection switch provided on either of the base and opti calianpiargkosp t o
detect when the optical pickup has arrived at the predeterm ned position
at the inner 11 January 2006 55 circunference side of the optical disc and
a switch counterpart provided on thesgqother; and a focusing controller to
control focusing of the objective Iens in relation to at |east the optical

di sc; e Y | £alaidllF eflﬁag;&?\ﬂg%tug{ % E&ewﬁblsoltﬁt?%ggaﬁf mber i n

one direction an arrlvda pr ede mne posi't ection
switch bein ned,.o svmtc ount er.par nd a reversed one of a
vol t age appﬁ’h@BL{;’%PPpﬁgl p BE‘B ﬂ&‘@&ﬁtﬁ@g B‘@ﬂhé‘ é&‘%i"i‘&ﬂle%bqfﬁﬂ MMScusi ng
controller so that the latter will thus nove the objective | ens away from
t he opdireetioningd arriyril aiibn predeterminedposition; theioptieal pickugt belingdimited
predetermned length of time wth the objective Iens having been noved

away f from tth@gfstamsmefeed k&rewsiscipgier nﬁﬁwdt bAly ﬂhaeshumg hinbeét limt the

optical pickup fromnoving, and as only the slidi ng nenb is moved in the

oI di ng g ARG AR Eﬁt"’*‘*“ﬁ?fé&{)&'eﬁ"&%”ﬁ%ﬁé@?ﬁhﬁfﬁ@ﬁé&%‘ﬁﬁﬁ e Bl oy er
i t ﬁeimﬂ@rhftﬁ@sh@% RS e GRS er i nod posi L1 on. Lhe
detection swtch is turned on by the switch counterpart
The recorder and/or player as set forth in claim 19 further comprising:
a limiter provided on a rotation drive provided on a base having the guide
formed thereon and that drives the optical disc; and
a stopper provided in a position on the optical pickup opposite to the limiter;
the optical pickup being moved along with the sliding member as the latter is
moved toward the inner-circumference side of the optical disc by the feed screw in
rotation; and
. when the optical pickup has moved along with the sliding niember in one
djrection until the stdpper abuts the limiter, the optical pickup being limited from
moving, and as the feed screw is further rotated, only the sliding member being -
moved in the one direction against the force of the elastic member so that the
| A shutter of the sliding member will mask the objective lens.
21.  The recorder and/playcr as set forth in claim 19, further comprising:

a detection switch provided on either of the base and optical pickup to detect

when the optical pickup has arrived at the predetermined position at the inner-




and the focusing controller is applied with a reversed one of a voltage
applied for the focusing control for the predetermnned | ength of tine to
nove the objective lens away fromthe optical disc. 11 Jamnueiy202006
ABSTRACT. The optical pickup device according to the present invention
includes a feed screw (22) to nove an optical pickup (11) having an

obj ective lens (14) provided thereonsgadlally of an optical disc D,. a
sliding menber (24) provided slidably”in relation to the optical pickup,

and co t lcal .pi,ckup (11) by.a-coil spring. (25)-which
forcesngﬂgﬁﬁfktr éelgce(sﬁ% %?&Peaggﬁ“%ééﬁ?%#%? SWH%&S@HWWHE RIBYH dethg ens: and
a transnyssion (51) which connects the feed screw and sliding nmenber to
each ot?8f%:38€ the feed screw is rotated, the sliding menber noves the
optical pickup radially of the optical disc D, and when the optical pickup

has arrived afocasingomintrodler a6 cohiol fdsing of the dHjedthe RAkIE1a8ba%o Rt t he
sliding nenber is further slid against the forcé of the coil spring to

-mask t Heasihihé bpfical dibc;t he objective lens. C
when the optical pickup has moved along with the sliding member in one
direction-and arrived at the predetermined position, the detection switch being
turned on by the switch counterpart and a reversed one of a voltage applied fof the
focusing control being applied to the focusing controller so that the latter will thus
move the objective lens away from the optical disc; and
| when the feed screw is further rotated for a predetermined length of time
with the objective _icns having been moved away from the optical disc, the stopper -
abutting the limiter to limit the optical pickup from moving, and as only the sliding
member is moved in the one direction against the force of the elastic member, the
shutter of the sliding member masking the objective lens.
22.  The recorder and/or player as set forth in claim 20, wherein when the
- optical pickup has moved along with the sliding member and arrived at the
predetermined pdsition, the detection switch is turned on by the switch counterpart
and the focusing controlier is applied with a reversed one of a voltage applied for
the focusing control for the predetermined length of time to move the objective lens

away from the optical disc.
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ABSTRACT

The optical pickup device according to the present invention includes a feed
screw (22) to move an optical pickup (1 1) having an objective lens (14) provided
thereon radially of an oﬁtical disc D, a sliding member (24) provided slidably in
relation to the optical pickup, and connected to the opiical pickup (11) by a-coil
spring (25)<which forces a shutter (47) in a direction of unmasking the objective
lens, and a transmission (51) which connects the feed screw and Sliding member to
each other. As the feed screw is rotated, the sliding member moves the optical
pickup radially of the optical disc D, and when the optical pickup has arrived at a

position at the lead-in side of the optical disc D, the sliding member is further slid - -

. against the force of the coil spring to mask the shutter with the objective lens.




