1 DESCRI PTI ON Optical Pickup Device, and Recorder and/or Player *159159*
Technical Field The present invention relates to an optical pickup device

which records or reads information signals to or from an “ ,
magnet o-optical disc or the |like, and also to a recorder Hm“ m“u‘ WEr
he

I ncorporating the optical pickup device. Background Art Sone Q,Fgl
conventional optical pickup devices intorporated in the optica di sc
recorders and/or players are provided with a dust-proof featur€*t<o prevent
any foreign matter such as dust DESGRIBFEONng to t he obj i ens. For
exanpl e, the optical pickup device with such a dust-proof ﬁmwgu#{wmm’cl udes
an optical pickup nounted on a base to be novable radially o cal

di sc, and a noving nechanismto nove the optical pickup radialtfof the

optical disc. The icalb.pic devijc | so, i ncl.ud a_conpartment for
housi ng t he optica?)OpE*c@Ehba%’?k];gm& %I.IEB%C?HM a&ﬂ?"?’i@ﬂ%‘i ckup device, 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 nTedteiogltFiedd pi ckup. 2
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

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

For example, the optical pickup device with such a dust-proof feature
includes an optical 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

adhering to the objective lens in the optical pickup.



In such a dust-proof feature to house the entire optical pickup in the
conpartnment when the recorder and/or player is not in use, however, the
conpartment has to be larger in dinensions than the optical pickup, which
will require the optical pickup device to have an increased size. Nanely,
a small optical pickup device cannot use any such dust-proof feature.

Al so, since the dust-proof feature is #ntended primarily for prevention of
any foreign matter from adhering to the objective lens, it should only be
capabl e of hesidhng dusteproinf featuveta bogsevherentire bpticalppickupouthe t he entire
optical pickup. Also, the recent optical disc as a recording nedi um can

record éd}flgﬁﬂ”ﬁfein%vheiﬂ hedeEorded anditthyer id@ePilisyhowdvee, thecent opti cal
pi ckup uses an objective lens having a | arger nunerical aperture and thus

Ther of of ANPARAIPYE e 4 BFAGRCh S ilefiong fian ik SEhickFplckIp, WhigMRiA="

conpartment, the objective lens w)]l possibly touch with the inper , surface
of the Xanpgtheopticahpickapdevige .vmmqweétﬁjl@ct%@eﬂbér?ssmgﬁ al :
scratched, information signals cannot accurately be read fromor witten to
the oppickap diviee cddimot luss ang suth dust-procfirfeatame.Accor di ngl y, the present

I nvention has an object to overcone the above- nentioned drawbacks of the

rel ated art Msd?rsﬂYéedtih@Qilﬁpr?@éfi feﬁ{ur@ii§hﬁ@né&i’bﬁﬁnarﬂ?@@ﬁp%hﬁ@hbf%p be
made smal |l er by 'sinplification of the dust-proof feature, and 3 also to a

recor def, 4 Matet BT ailGAE 2 M B8jebfife PaHls fidhoBIFbHEy BEUSde 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 objective 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
Accordingly, the present invention has an object to 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



The present invention has another object to provide an optical pickup
device designed to prevent the objective |lens from being scratched when
the objective lens is closed by a shutter in order to prevent any foreign
matter. such as dust from adhering to the objective |ens, and a recorder
and/ or player incorporating the optical pickup device. The above object
can be attained by providing an optical pickup device including according
to the present invention: an optical pickup supported to be novable along a
| i near glsode apecwidiedndforglaypersiacorpoeating the aplicdl Ipgckifp deviopt i cal di sc, and
havi ng provi ded thereon an objective I|ens which focuses a |ight beam

emtted fromrge 'ﬁfrgd?:tnt Wﬂﬁn%%ﬂo‘i‘ﬁer%ﬁ@&' to ﬂr@@ﬁfeddmg?ﬁéﬁ]f;ﬂélalrpﬂeﬁh@

optical disc; a'feed screw provided al ong the noving rection of the

optical  pi.ckup.to o the optical D] ' ' |SC;
and a sfi%dgﬂ F%ngn%f}bq/%ggﬁy%f@g fi@ﬁﬁ%ﬁ?ég&g&}%ﬁl ‘8‘181; “f%@%%ﬁ?%é&% sc
in relation to the optical_ pickup, connected to the feed screwwth a

t r ansmi issglesed by gaduitenin order o pacveat gy fﬁéﬁ)ﬁﬂ@"?ﬁed\ﬁuﬁgésﬂsﬁ'& 8 a shutter
whi ch nmasks the objective lens, and connected to the optical pickup by a
f or ci ngadhertey thihehobjectieslenshand hwecarder andfod player incorpbratingethki ng t he
objective lens; as the feed screwwth the transm ssion engaged thereon is
rot at edopﬁ?,ﬂ pi§k\5 degicgenmber is noved along with the optical pickup

radi al |y of the tical disc. 4 Wen the sliding nenber has been noved to
a pl ay el ti g Ry io%?ecttcgﬁ e afRld by providing an optical pickup device
including according to the present invention:
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 the 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 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;

as the feed screw with the transmission engaged thereon is rotated, the

sliding member is moved along with the optical pickup radially of the optical disc.



pickup is limted by a |limter provided on the base from noving. Then as

the sl
relatio

t he above object can be attained by providing a recorder and/or player

i ncl udi

of an o
f ocuses

surf ace.

i ding nenber is slid against the force of the forcing piece in
nto the optical pickup, the shutter masks the objective |ens.

Al so

ng according to the present invention: an optical pickup supported
to be novable along a |linear guide pro¥ided on a base to extend radially
ptical disc, and having provided thereon an objective |ens which
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obj ecti

|ng

on of the optical pickup to nove the

hbérlthsfbezm moVved bd a phay vaitamg positiens thgnapticadcor di ng
of the optical disc; and a noving nechanismfor noving the optical
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pi ckup, connect ed to the feed screwwith a transm ssion engaged on

pickupethe shuttengnasksyheiebjectizedens.a shutter which masks t he

ve |l ens, and connected to the optical pickup by a forcing piece

whi ch for ceSAls&ﬂmesAbdvteafb ect canthe sitdined befprovidisg angdopdercdrdiot plaget ens;

as the
sl i di ng;
opti cal
positio

feed screwwth the transm ssi on engaged thereon is rotated, the

Ig},;ﬁ]ﬁ ?b:% n Stk Blelbft ifvERtibAe optical disc radially of the
I SC g V\ﬂgng?ﬁe ogtlcall pi ckup has been noved to a play waiting
n, it _is

an ophcaqf plcﬂup %upported 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 the signal
recording surface of the optical disc; and

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

The moving mechanism includes:

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 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;

as the feed screw with the transmission engaged thereon is rotated, the

sliding member being moved along with the optical disc radially of the optical disc.



a limter provided on the base fromnoving. Then as the sliding nenber is
slid against the force of the forcing piece inrelation to the opti cal

pi ckup, the shutter nasks the objective lens. Al so the above object can be
attained by providing an optical pickup device including according to the
present invention: .an optical pickup having provided thereon an objective
| ens which focuses a light beamemtt®ed froma |ight source on the signa
recordi ng surface of an optical disc; and a shutter which nasks the

obj ect i Whdneihe dptival pitkuipdfis Rd MovEY B3R Play Wta_mﬁth)om@ﬁ,s itfi9lingieed bp! | i ng
t he novenent of "the optical disc while supporting the objective lens to be
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lens wit e novenen héer noves

obj ective len t a det er,m ned position futrther, y, frgmthe optical
di sc. A@&%nﬁﬁgegﬁtﬁ%ﬁé& PICIRZ R145E lﬁtrFiﬁtWé‘dot’;‘e W?‘ﬂg@“& ﬁl@cﬁtﬁ"g@r and/ or
pl ayer including according to the present invention: an optical pickup

havi ng maskbflecobjeetivelenswhi ch focuses a |ight beam enitted froma |ight
source on the signal recording surface of an optical disc; a noving

e et ot e ek vt i i e
including according to the present invention: -

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

a shutter which masks the objective lens from outside; and

a movement control means for controlling the movement of the optical disc
while supporting the objective lens to be movable optical-axially of the objective
lens.

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

Also the above object can be attained by providing a recorder and/or player
including according to the present invention:

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



a shutter which nasks the objective | ens fromoutside;, and a novenent
control neans for controlling the novenent of the objective lens while
supporting the objective lens to be novable optical -axially of the
objective | ens. Wien the optical pickup is noved by the noving nechanismto
a play waiting position at the lead-in or |ead-out side of the optical
disc to mask the objective lens with éhe shutter, the nmovement contro
means noves the objective lens at a predeterm ned position further away

f r om t hen afiaseain which thE€reptrcad pjckupsis anounted andabiadlysof theatpticab diseg

advant ages of the present invention will becone nore apparent fromthe

fol I owi ng de ghfter RS sk OherbbibBive RASTEAARRE; 6341 Vi ng out the

present invention when taken in conjunction wth t acconpanyi ng
drawi ngs. Brief Description of t Drawngs EIG 1 1s an ywview of a disc
arive oni v eRovenel il nitarits Bkl Benafe el BN Qe S e Gniv
FIG 3 jis a perspective view of an optical pickup noving nmechanismin an
embodi riens vohile seppgrtingdhe pbiedivedens texbe seevable gptical-axally ofdhe i nventi on.
FIG 4 is a side elevation of a noving nmechani smincluded in the optical
pi ckup dkjectiee Iens.FI G 5 expl ains the control of the noving mechanism FIG
6 explains the operation of a drive notor which rotates the feed screw
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 disc to mask the
objective lens with the shutter, the movement control means moves the objective
lens at a predetermined position further away from the optical disc.
These objects and other objects, features and advantages of the present
invention will become more apparent from the following detailed description of the

best mode for carrying out the present invention when taken in conjunction with the

accompanying drawings.

Brief Description of the Drawings
FIG. 1 is a plan view of a disc drive unit.
FIG. 2 is 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.



for .moving the optical pickup fromthe | ead-out side to the | ead-in side of
an optical disc D. 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 noving nechanismwth the
optical disc D being played. FIG 10 explains the state of the noving
mechanismwi th the lead-in area of thé optical disc D being read. FIG 11
explains the state of the noving mechanismw th the objective I ens masked
with the shuFI@rS5 ekplainsithei omrodiof ¢he eordhg ameahfanisme. movi ng mechani smwith
the shutter being 1n a position for nmasking the objective lens. FIG 13

expl ai ns thepppes @ Bﬁﬁ\nsoe‘het rﬁ‘t’id)rY%f ARiriVe MBtSwhithaeses e feadcréwrew for

noving the optical pickup fromthe lead-in to | ead-out S|de of the optical

opt | cal i metipedd el BERPREORIRE Aot 8l % (FERRAGH SE BFL DR, "°

perspective view explaining a support nenber included in the optical

pi ckup disoile. 8 FIG 16 is a pl an vi ew explaining a rack of the support
menber and rack of the sliding menber, included in the optical pickup
devi ce. 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 optical disc D
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 lead-out side of the optical
disc.

FIG. 14 is an exploded 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.



FIG, 17 is a plan view of a shutter mechani smincluded in the optical

pi ckup device with the shutter being opened. FIG 18 is a plan view of the
shutter nechanismw th the shutter being closed. FIG 19 is an expl oded
perspective view of still another enbodi nent 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 pl%m vi ew expl aining a rack of a
support base and rack of the sliding nenber, included in the optical

pi ckup devi cEIGFL&is 2plasviewexplaining acapk of thesuppost mesnberagind taekrafck of

t he support base. FIG 23 schematically illustrates the optical pickup

devi ce et dliding MérhBér, inclatied in thdepticd peckugrdedicen. FI G 24 schematical ly
illustrates the shutter plate in the open position. FIG 25 schematically

area of the Bt oa fPlaf V8BS shul by Bl R pdiESBed! Bickuper "

pi ckup with the objective Lens bejng in the recording area of the optical
di sc. Bdeyicgyvith thy shufter\peing ependthe | nvention 9 The disc drive unit
according to the present invention will be described herebel ow with
ref erence t oFlGel8dsapbaEmyiengofithevigter nTéchadissie wdth the shnitter being di ng t o
the present invention is generally indicated
closed.
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



with areference 1 in FIG 1. The disc drive unit 1 is directed for reading
I nformation signals froman optical disc indicated with a reference D, and
nmore specifically, froma so-called conpact disc (CD) and digital
versatile disc (DVD). The optical disc D has recorded in a lead-in area
(at the inner circunference side) thereof outside and around the |ead-in
area TOC (table of contents) which is Yata for management of address
information etc. indicative of data | ocations where the data are recorded,
and in a proFhanlisu drve baitactordifigtortitc preseniginakntisnatillde déesteibeddat a,

| mage data, audio data, conputer program processing data to be processed

by a CRERBERIwW Vﬁil?refé‘rérﬁ@%@l&@a@étﬁﬂei}@eigéﬁﬁ\?ﬁgspmSi de and around the

program area. An optical pickup pro disc drive unit 1 reads
the information signals recaorded in .each recordi area whi,l e bei noved
from the | nndRecstes unitiiERhiifte i v BrstRERYERATR Y Sty SnlEhlifl e
disc drive unit 1 includes an optical pickup nmechanism?2 to wite and read
i nf or mawiibna refeeangerl mFlGel .oFhe slisc diive unit lasqlieected forgendimgnechani sm 3
to rotate the optical disc D. The optical pickup mechanism 2 includes an

opti cal infopkatiod igmls frath an opticaledisoindicgied|vsith aqsfdromceoDt andimoliesc D, a
novi ng mechanism 12 to nove the optical pickup 11 radially of the optical

5. PSSR AN Lo 584G o A KU OYDE™" 0
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thereof outside and around the lead-in area TOC (table of contents) which is data
for management of address 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, processing data to be processed by
a computer, etc. A lead-out area 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
circumference 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



circunference, or vice versa, of the optical disc D, that is, in the
directions of arrows A and A in FIGS. 1 and 2. The optical pickup 11
consi sts an optical systemblock in which a light beamemtted froma

sem conductor |aser (light source) is focused by an objective |lens 14 on
the signal recording surface of the optical disc Dand a return light from
the signal recording surface of the oﬂpical disc Dis detected by a
phot odet ector, and an objective lens driving bl ock which noves the

obj ect i pickupnkl mouaped therecxtmbe mmzfabimmdial?y of the opticaliysaiDx ecti on) and in
a direction orthogonal to the optical axis of the objective lens 14
(tracking di nacshow in FIGSSE afa 2, ¢l bﬁ@l?ﬁh@f(ﬁﬁ’fecﬁﬂﬁrﬁ@a@ﬁé}béﬁﬁng g8Sn

driving block are provided insidée a cover 15. The cover 157 s formed from
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optical disc D. As wil|l be seen from FIGS. nd .2, . the cover 15 has
formed RESHINEIEACEHI WERVERAo ! H1eORkiSa) dits Padliat 1sdnaﬂe diestians @8 t hr ough
which the objective I ens 14 supported by a | ens holder can face directly

t he si gagbwsrAcandidggndIGSadeansd 2t Adheapticah pickupcl IDeensistalancopftioad out si de.
The opening 18 has a generally elliptic shape of which the |onger dianeter

ext endsgis’%é‘ﬂn&b]b)tk@ﬁ wHieh alight Meanflemsttdd frioth h Remidorithitor Rser (phtof the
cover 15, there is forned a projection 17 11 around the opening 18. The

b 9 £ Kcb{id S b/ bt e aalor i SPAGERI Rk ST ppBlerss e
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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
direction 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 material such as ABS in the general
shape of a box 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



obj ective lens 14 when the shutter noves to mask or unnmask the objective

|l ens 14. Therefore, the objective lens 14 will not be scratched by the
shutter. As shown in FIGS. 2 and 3, the noving nechanism 12 by which the
optical pickup 11 constructed as above is noved radially of the optical
disc Dincludes a support nenber 21 to support the optical pickup 11, a
feed screw 22 to nove the support nmefder 21 having the optical pi ckup 11
nounted thereon radially of the optical disc D, a guide 23 to guide the
suppor t aroamidethe Dpentmenl 8o Tihe projeetiondioisthighenthan thd tap ofithendbjectine opt i cal
pi ckup 11 radially of the optical disc D, a sliding nenber 24, nounted on

the suppest14TESIRRE tl?épf’d]@cﬁ&i‘ 1963 ESme&d hfgﬁhef f9th ﬁfért%g ofdRe o‘bjbdifﬁ)é%hi‘e

support nenber 21 radially of the optlca disc D, and a coil sprlng 25 to

ot R BB wRE R B dRBicd Al RS il ne 3o R itiobt oount ea

on the main surface thereof. It has a through hole 31 forned in a | ower
por t i onobjestvefensntd vheadha shuitemmones fe aaskarawmmask thepbhjeetiva leas 14nd a
pair of guide pieces 32 provided at the lateral side thereof and engaged a

gui de 2Fhérefored thebbjegtine llaisct4hividdge beseraithed by ah¢ Beutt@vi ng direction of
the optical pickup 11, of the opening 16 forned in the base 13. The feed

screw 22 i nsaktshdwnlin FR3$ m aHaRl; hed 1%03311% ﬁae%ﬁaﬁfshﬁw 'wnidhrmedgﬁm&?

nmetal rod. |t extends in the noving direction of the optical picKup 11 and
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t_ her eof su%p%?‘talrne?r:l%be\z/}h 2|1 to support the optical pickup 11, a feed screw 22 to move the
support member 21 having the optical pickup 11 mounted thereon radially of the
optical disc D, a guide 23 to guide the support member 21 when moving the support
member 21 along with the optical pickup 11 radially of the optical 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 member 21 and sliding member 24 to each other.

As shown 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 the 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



I's connected to a drive notor 35 by a gear train 34 including a plurality
of gears. The support nenber 21 has formed therein an openi ng 40 through
which the feed screw 22 through the through-hole 31 is exposed to outside
at a mddle portion thereof. The guide pieces 32 in pair provided at the

| ateral side -of the optical pickup 11 are engaged on the guide 23
provided at the |lateral edge of the op@ning 16 in the base 13. Nanely, the
guide 23 is |aid between the guide pieces 32, and thus guides the support
menber giktdlaiodg Itrextends in thenbivieg direodonof dlie optical piekup A2 and ifl G 2,
nanely, radially of the optical disc D. It also holds the support nenber 21

to pre orié%?r(ﬂﬂtabléﬁin QEW ?%o&i"d@ﬂ“o‘ﬁ%‘ﬁ@ irB&k $1HE Of ??é’ b?:feap.o s®howWie |ike

is appli In a diréction gonal to the main surface of the base 13.

The sup er. has. provi at _one.end there nearer to.the.outer
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25 is hooked, and at the other end thereof nearer, to the inner

ci r cunf Breamnected toredepe mefor 3§ibyca pear Gaindd4 mcdedinga plargifyf geaes.s| i di ng
menber 24 being slid. It should be noted that the retainer 36 al so guides

t he sliTheguppotianebeb2l hgs foimed fsershvamopenihg@® th2oagld which tee feedpor t
menber 21 has provided in a position nearer to the inner circunference of

the optigGaly o ﬁﬁo@gﬁ thé ﬂ%‘ﬁgh%légﬂﬁ eprs%e@w oﬁtﬁﬁi%%ﬁ&dl%ﬁn 21 from

col I i di ng agal nst e disc drive nmechanism 3 due to having
excessil\:ﬁ’ael%{| in the direction of arrow A, in FIG 2. The inner
ci rcunf -side stopper 38 is projected fromthe |ateral side of the

support
PP The guide 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 support member 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 when a vibration or the like is applied
in a direction orthogonal to the main surface of the base 13.

The support 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
disc D a 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 in a

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



menmher 21 nearer to the inner circunference of the optical disc D. On the
other hand, the base 13 is cut (indicated at a reference 39) at the

| ateral edge, near the disc drive nmechanism 3, of the opening 16 in which
the optical pickup 11 is nmoved. When the support nenber 21 is noved toward
the center of the optical disc D, the inner circunference-side stopper 38
cones into the cut 39 and abuts the irder end of the cut 39 to limt the

i nward novenent of the support nenber 21. Thus, the cut 39 will also be
cal | ed preveat thersuppdrt membert213f6m éallidingagainstth€slis@dewe ni;chahesns 3ppor t
menber 21 has also provided in a position corresponding to the outer

ci rcunt aHEH6 AaPin ﬂ%v,@ﬂfekﬁé’dsj\@]?‘in bth@dirt IREDT 4hrowt A, B FYGND. TR ipMepor t
menber 21 fromcolliding against the disc drive nmechani sm 2 due to havi ng

noved excessi.vely in . the dirgetion.of arrow i, Fl the . other
nand.  hEc R endestie 4Bppr 5 1460 HMBE WiEia iide eneRubpGiter ol eage
opposite to the lateral edge, in which the inward nove |imt cut 39 is

f or med, mexabgyl 31 nearsr &9 theoinnge cgumference ghthe epldeal stise Re @pdheathegi sc D,
of the opening 16 in which the optical pickup 11 is noved. Wen the

suppor t hamdiithe base 113 iseuedindivated dtrdrofetence 890 at thef latéral edge, aebr thesc D, the
outer-circunference stopper 41 cones into the cut 42 and abuts the inner

end of Hfig drﬁlﬁeltﬁ{echgnikm,toffm@ qﬁggp%ﬂs iMRER e l@étiéé]‘iﬁ@l&lﬁpﬂ §s fRvRar 21.

The cut 42 w al so be call ed rd 14 nove mt cut 42". Thus, the
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arriving at the inward nove limt _cut 39 and the quter-circunference

st opper Imier circumference-side stopper 38 comes into the cut 39 and abuts the inner end -
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 corresponding to the outer circumference of the optical disc 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 opening 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 into 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



arriving at the outward nove limt cut 42. As shown in FIGS. 2 and 3, the
sliding nenber 24 nounted on the support nenber 21 is a generally
rectangul ar plate having first and second guide holes 43 and 44 forned
therein longitudinally thereof, nanely, axially of the feed screw 22.

These gui de holes 43 and 44 QU|de the sliding nenber 24 being slid. The
retainer 36 of the support menber 21 Mo which the coil spring 25 i s hooked
is engaged in the first guide hole 43. The sliding nmenber 24 has provided
t her eonnedveakiméinchitef2”t HEhus, thesoptiedl packup &1 48pportédhendhe supperm noémber ow A2
in FIG 2 alimter 45 on which the retainer 36 engaged in the first guide

hol e 432155 ﬁ%]téd"irpdﬂblthﬂﬁl‘ind\ﬁén@érﬁ\&%eéﬁ‘ﬁle ﬁlhb?bﬂ%ﬂﬂ@i‘éﬁbe%ﬂdéc §t8f3’?§1’ i di ng
excessively toward the inner circunference of the optical disc D

additio t her e f and
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engaged in the first guide hole 43 abuts to prevent the sliding nenber 24
from nﬁmwggéstéb%@umrﬁ meyelignit gt &4t er circunference of the optical disc
D. The second guide hole 44 has the guide piece 37 of the support nenber 21
engaged t her Asrshowh WpFKSSa2 and Jyithdslidingimembep4 adgoinsted ofiXhesuppaoitt t he
novenent of the sliding nmenber 24. The coil spring 25 is hooked at the

ot her epgbrhb& 2P{s éggenérlﬂﬂx%@éiaﬁ%ulfa mﬂfyla‘i@%‘ﬁ(’ﬂa tsfanlQkeo hfhetﬁtﬂeétheCt I on
of arrow A2 in. ,

h the etal ner 36 o t e support
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36 of the support member 21 to which the coil spring 25 is hooked is engaged 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
retainer 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
middle 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 hole 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,



forced under the force of the coil spring 25 in the direction of arrow A2
toward the outer circunference of the optical disc D while the projections
46 are in abutnment on one side of the retainer 36. The sliding nenber 24
has provided thereon a shutter 47 which masks the objective lens 14
provided in the opening 18 in the cover 15 of the optical pickup. 11. As
the sliding nenber 24 is slid, the shdfter 47 is noved to a position where
it unmasks the objective lens 14 or to a position where it nasks the

obj ect i with thesefadner Jhaf thessuppoenmehtber ] being enpaged imihedifng guide Isdlet t er
47 is noved in the dlrectlon of arrow A2 in FIGS. 1 thru 3 to unnask the
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18 in the cover 15 as shown in FIG 2. As shown in FIG 2, the shutter 47
i s fornerceduagdenthefonce af theecall spring 2hdnike diactipn pf artew A, dewnrdhther |

el astic coupling pieces 48 | aid between them and forced to over the cover

15 undebuter lefrcahefetdncetof thé optiealcdispD whileithe psojedtions 46 heeilabetnmaited t hat
the projection 17 is formed around the objective lens as previously

ment i ongd odedidd af:ﬁletlté@ﬂgéfs)%@ct ion 17 is formed higher than the top of the

objective ens 14 utter 47 will not 16 touch the top of the
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transm (S)Igjle?:?lvg %enGSX{éte B?(I)vnlge;i Er(x) {T}]xeaggé/neiné (iSUigC{ﬁe cover 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 is, 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
(polyoxymethylene) to have a generally rectangular 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 integrally with the sliding member 24 with a pair of linear,
elastic coupling 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 lens 14, so the shutter 47 will not



the feed screw 22 in a waparound relation to the latter as best shown in
FIGS. 2 and 4. The transm ssion 51 is engaged on the | ower side of the
feed screw 22. The transm ssion 51 has forned at the free end thereof an
engagenent projection 52 engaged in the thread of the feed screw 22
exposed to outside at the mddle portiagn. thereof through the opening 40

I n the support nenber 21. The transmi s&ion 51 is formed froman el astic
material such as a | eaf sp[in?. It is fixed to the sliding nmenber 24 to be
novabl etaichriedpp ofthe objective lemn4 buttheprojectionsh7 wlensbe shuttered7 is in
integrally with the sliding nmenber 24. The engagenent projection 52 of the

‘transm ﬂ;ﬂp@giﬁ@nio{ mﬁs}@ygt}imobjeeﬁvwldﬂs 1he thread of the feed screw 22 _
under the elasticity of the transm ssion 51 itself Thus, as the feed screw

22 is rotate teneys | di 3 [ktn??n

transm ssi onq?E S\?ﬁfﬁmce%?\%rztfﬂéabeﬁ }%ﬁgtlﬁ?éc%\(;}gﬂ?ge ee%hg:nﬁg\‘}vogg?? HPgera

| i near tLonis sljd in the directigons of. arrows A, and A, | 1SS 1
thra s TG fregscint Zhina wranpropnd felaln 46 thfa i as beb Howain F6Se 2 ens 14
is unmasked or to the position where the objective lens 14 is masked. As
ment i onand 4bolke transmissian §his engagsdian thedrwer sideorftherfded serexoP2t dhehe
retainer 36 of the support nenber 21 and at the other end to the end of the

second trgusméssion 61 4s fdfiged ai thesfped ead Aerbof SLengapeméntdrofectivnidr 24 in
the direction of 17 arrow A2 in FIGS. 2 and 3 for the shutter 47 to unnmask
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to shi dﬁle‘rer:]oiI trfl?oﬁjé}; fife 61%}%118 f4(f61‘h 1he gupport member 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 transmission 51 itself. Thus, as the feed screw 22 is rotated, the
sliding member 24 having mounted thereon the 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 position 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 support 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



A2 in FIGS. 2 and 3 as the feed screw 22 is rotated, the support nenber 21
having the optical pickup 11 nounted thereon is correspondi ngly noved
radially of the optical disc D. Thus, the coil spring 25 connecting the
support nmenber 21 and sliding nmenber 24 to each other has such a force as
not to cause the support nenber 21 having the optical pickup 11 nounted
thereon to be misaligned with the slilding nenber 24 due to a quick
novenent of the optical pickup 11 for a junp fromone track to another or

t he |i kerrowuAl e FIG8s 2amadvih formtheIsGutter 47 he umaviskghoebljeotiveted? 14 npdudes a
detection mechanism53 to detect when the optical pickup 11 has been noved
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- conpose ecti o r swtc to the support
menber and a switch counterpart 6 to push a.sense piece 55.0f th
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menber 21 with the sense piece 55 thereof directed toward the inner

ci rcunf Apan&dGS: 2 ansl 3 ps thafeed ssaew 2kis rotaios, the sepportanemier 2hibaying
counterpart 56 is provided on the |ateral edge, at the side of the disc
rot ati otheddptical pickigp 1l b mclinted tlidreon peoorgspondinglyhnoved redialdy of she pi ckup

11 is noved. Mre particularly, when the optical pickup 11 is nmpved nearly
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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 switch 54 fixed to the support member 21 and a switch counterpart
56 to push a sense piece 55 of the detection switch 54.
. The detection switch 54 is fixed to the support member 21 with the sense
piece 55 thereof 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 of the 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



More particularly, a detection signal produced by the detection switch 54
Is supplied to a mcroconputer 61 as shown in FIG 5. Upon reception of
the detection signal, the mcroconputer 61 will start counting a
predetermned length of tinme by a tiner 62 and supply, for the length of
time, a drive circuit 63 for a drive notor 35 with a drive signal which
drives the drive notor 35 to rotate tHd feed screw 22. Thus, the drive
notor 35 continuously drives the feed screw 22 for the Iength of tinme the
m cr ocopeeedS éfithealetectionSswiteh Sids puggsed to tierbwitch tountenpa &6, witcretnt

pi ckup 11 nmounted thereon is linmted in position with the inner
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base 13, so the sliding nenber 24 will be noved in"the direction of arrow

in F] (%qoi}g?%@]ic\s?[ad]tsp force of the coil spring 25 and hence the shutter

47 mask®? 's 14. For the shutter 47 to mask the objective

| ens 14, the_m crocaonputer 61 wi|]l apply a reverse hias voltage for noving
the obj ecti vMorgpartigulalyy ardetagtioncsighali praduced By the detestipasud Pis ve 64
whi ch controls focusing of the objective lens 14 for a predeterm ned

peri od supplietkto & mipravoaputehél abjshowinvia FI€hsS. 1Wpbnaecemionhofthet he shutter
47. The focusing drive 64 noves the objective lens 14 in the focusing
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current 19 ng through a focusing coil e m croconputter
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apparat Hflvle ?nét%rr w1tI)fa' drive signal which drives the drive motor 35 to rotate 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 with the
optical pickup 11 mounted thereon is limited 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.
| For the shutter 47 to mask the objective lens 14, the microcomputer 61 will
apply a reverse bias voltage for moving the objective lens 14 away from the optical
disc D to 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 field developed by a magnet and a current



As shown in FIGS. 1 and 5, the disc rotation drive mechanism 3 includes a
spindle notor 66 to rotate the optical disc D. The spindle notor 66 is
fixed to the base 13 and has provided on the drive shaft thereof a disc
table included in the disc drive and on which the optical disc Dis set.
The spindle notor 66 drives to rotate the optical disc D set on the disc
table at a constant |inear velocity, fl&r exanple. The disc drive unit 1
constructed as above operates as will be described below First, at a tine

tlin Fﬂ@_wiﬁ% thivighi Sfoctsingecdini This,ithe heikEbdtinputeP 6IaHoVes theidbjedtive
recorded in the programarea of the optical disc D. It should be noted here

wor ki ng o701 2 i U B AP 0 oA S B Ao ACE Ve 6

noves the .objectijve lens 14 froma reference position where no voltage is
appl i edEPRIFENVE linsshd 3jays W’&nég]etaﬂp%ﬂﬁ‘?‘i‘%l-sftbw{)?@s%@si tion nearer to the CD

than a position where the objective Iens 14 focuses a |ight beamon the
si gnal recor disrshowar fleEEGS ak apd Sythd disc Eot@sondrivgimechanism 3 imgdudescasi ng
drive 64 is designed to nove, when the CD incurs a side-runout or the
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CD than the in-focus position where focusing is controlled. That is, for
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fol |l ow ng sucﬁl a si %e-runou y novi ng I've lens 14 to
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Reton the optical disc D et on the disc table at a constant Iiear 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 voltage is applied to the
focusing drive 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, the focusing 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 is,

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-



of a current supplied to the tracking coil and a magnetic field devel oped.
Wen a CDis being played, the tracking controller 65 controls tracking of
the objective lens 14 by noving the objective lens 14 in the tracking
direction included in a plane orthogonal to the optical axis of the
objective lens 14. Also, for playing a DVD, the focusing drive 64 noves the
objective lens 14 fromthe reference 3osition where no voltage is applied
to the focusing drive 64 and also the objective lens 14 focuses a |ight
beam onfedus positien or e thiedforysingr doatml tpositide f ocusi ng control position
nearer to the DVD than the in-focus position where focusing control is to
be nmade when i WAl ' &l : 8.
That is, for A% d;?%/g 1651'}%\8/{[1)1,?16? h@r?@gﬁgi’&%gﬁgilieg?%%ﬁb? oogl?st;fﬁhkelﬁgggﬁect ive

lens 14 while foll ow ng,such a.side-ryno f the disc.b Vi t he
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position. Wen a DVD is being played, the tracking controller 65 controls
t r acki ngf afcurxemé seppléiesd to/dhe| teacking cpi} and\a mggneldc dig]ddevelepedndVhen an t he
tracking direction included in a plane orthogonal to the optical axis of
t he obj €D is/beingridayied, thdtackimgr @ntroller i6Ghdortradstabking ¢fithe obgectivdti legs
surface of a CD or DVDis detected and converted into an electricity by
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pi ckup 11 nment irfoned above, he opt1 cal pickup s a CD or
DVD, the_sli di nber. 24 has en, slj.d ikn t direction of arrow A2 in
FIG 9 8ﬁ§88°?@3°r$8#’8&°8¢a’flﬁé’f ?ijfﬁb?’ﬁée ﬂfn relation to the support
menber 21. with the i)rqj ections ) ) L

Also, for playing a DVD, the focusing drive 64 moves the objective lens 14

from the reference position where no voltage is applied to the focusing drive 64 and
also the objective lens 14 focuses a light beam 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 moving the
objective lens 14 from the reference position to the focusing control position.

When a DVD is being played, the tracking controller 65 controls tracking of
the objective lens 14 by moving the objective lens 14 in the tracking direction
included in a plane orthogonal to the optical axis of the objective lens 14.

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.



46 being in abutnment on the retainer 36 as shown in FIG 9. Therefore, also
the shutter 47 to mask the objective lens 14 is in the position where the
objective lens 14 is unmasked, and thus a |light beam can be projected to
the signal recording surface of the optical disc D. As information signals
recorded in the programarea of the optical disc D are read, the drive
motor 35 rotates the feed screw 22 and@lthe optical pickup 11 nounted on

t he support nmenber 21 is correspondingly noved along with the sliding
nmenber 24 i nAshnenfionat albove, ofhear thewsptital pivkup2l 1 plalyk @ CD orf(D¥IDahky of the
optical disc D). In the optical pickup 11, the objective lens 14 focuses a

l'i ght bﬂﬁ’tgﬂgr}?&&%@r Efel%tﬂé%f]|siiﬂ']h tgé’ 'dh%@tiox?'&@ at iRy mgﬁggﬁ. ?alfﬁﬁ(ﬁrC{ﬁE ects a

return | rom-t st gnal recording surface of sc D and
reads the information sighals, At this tine. since e Id spr.i 25 has
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11 nounted thereon to be displaced in relation to the slidi ngf menber 24
when t h#6 being i aluteany onthe setginesidbyas shover in 5IGa%: hekefonennlse thene | ke,

t he optical pickup 11 nounted on the support menber 21 can be prevented

from besingteri4pdo mask tid dbjetctice fdnsdi iy ineb posRibn wheshthesotjectivedlenect |y by
the feed screw 22. It should be noted that when the optical pickup 11 is
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optical disc D, the outer-c nference st I nto abut nent on
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cireunt ce)fr tehrécc?pt(i)cfal tdri]sec Bp;rie Crgalld,ctILeS %rieé motor 35 rotates the feed screw 22 and the
optical pickup 11 mounted on the support member 21 is correspondingly moved
along with the sliding member 24 in the directions of arrows A, and A, in FIG. 9
(radially 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 has such a force as not to
cause the support member 21 with the optical pickup 11 mounted thereon to be
displaced in relation to the sliding member 24 when the optical pickup 11 is quickly
moved for a track jump or the like, the optical pickup 11 mounted on the support
member 21 can be prevented from being misaligned 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 outer-circumference stopper 41 is put into abutment on the inner



Next,, when the optical pickup 11 is noved fromthe inner to outer
circunference, nanely, to the lead-in area, of the optical disc D for
ending the disc playing at atine t2 in FIG 6, the inner

ci rcunference-side stopper 38 provided on the support menber 21 abuts the
i nner end of the inward nove limt cut 39 formed in the base 13 as shown
in FIG 10, thereby limting the supp®&2 nenber 21 having the optical

pi ckup 11 nmounted thereon fromnoving further to the inner circunference

of the epdof@he Birar@ méle lingit 8ar%2 thefeby! pernsitiwetdprsenbtheobptidit
detection swtch 54 provided on the support nmenber 21 is pressed by the
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61. Upop reception of the detection signal fromthe detection switch 54,

the m &oprocessor 61 will start counting a predeterm ned |length of tinme
until the shutter 47 provided on the sliding nenber 24 is noved to the
posi ti on wheNexittwhem thesoptieal phi¢lup 11 ds movedfaomThe inmerdo outer

ci rcunference-side stopper 38 abuts the inner end of the inward nove cut

39 and tfsmIerepes, ndiBalycto the leadifitardd)\of the optibsl dist € forodhdihg 8¢ @iNcA, i n
FIG 10. As the drive nmbtor 35 continuously drives the feed sCrew 22 to
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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

detection 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

on to supply a detection signal to the microcomputer 61.

Upon reception of the detection signal from the detection switch 54, the

microprocessor 61 will start counting a predetermined 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 cannot 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



stops, at atime t4in FIG 6, the drive notor 35 fromrunning. Then the
shutter 47 is noved to the position where it masks the objective |ens 14,
as shown in FIGS. 11 and 12 and will mask the objective lens 14. At this
time, since the shutter 47 is forced by the coupling pieces 48 toward the
objective lens 14, it is possible to prevent dust or the |ike from
entering through any clearance and adi#8ring to the objective |ens 14.
Thus, while the disc drive unit 1 is not in use, it is possible to prevent
any for47 grovidetd @n theshidasg dhesnbdr Dhstactbeati atinteat3tineFI¢hj6g moviagltonard 4. |t
shoul d be noted that since the limter 45 abuts the other side of the
retaine : : : pdi ng nenber 24 is
nechanfggﬁﬁﬁﬁﬁ?%iteééragg?Egﬁﬁgﬁéﬁgééﬁw%ggnigghm in FIG 6, the

m croconput ef, 61 wi || Ly a.reverse hi vpl.tage to the focusipng drive
54 for the pPeatdmie b b BRlER 128 Ef b Bhe betoBfoctONEIT M hed on
at the time t2 in FIG 6 until the tine t4. Thus, the focusing drive 64
noves t$tepspitactimedd|isddGL o, the dripemretey 3gdsem; waning,sThen theeshidtesd 715,
farthest from the optical disc D as showmn in FIGS. 7 and 8. Therefore, it

I s possishheved teieypaditioh veherbut inasksHhe olpjectiog bdiisnigl, as dhewnandiliGRy 1ihe
obj ective lens 14 en being noved fromthe position where it unmasks the

obj ectl it 19 %hd il] MasRInDOBIAHIE [eMIPA.C At IRHS, LiGe B St gNS 14. Al

the tine t en the predeterm ne ngt I me has el apsed, the
0 0° SR s o8 iR B A P om0 Bl pERRRSS: L0,
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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 limiter 45 abuts the other side of the retainer 36 of

the support member 21, the sliding member 24 is mechanically limited from being

moved.

As shown in FIG. 6, the microcomputer 61 will apply a reverse bias voltage

to the focusing drive 64 for the predetermined period after the detection switch 54

is turned 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



reference position, the top of the objective lens 14 is lower than the top
of the projection 17. Therefore, it is possible to prevent the shutter 47
fromtouching and scratching the objective lens 14. It should be noted
that should the objective lens 14 touch the shutter 47 due to a vibration
or the like, the touch is just a point contact and so the scratching of
the objective lens 14 can be mninim zed®4 Next, the operations to start

pl aying an optical disc Dw Il be described with reference to FIG 13.
Wien a pf timeshas ¢lapsghdhe arictdvonipiter 63 veilingpple dotvolidpe ormipplp OVipfsrer 61,
the latter will detect, at a tine t5, that the detection swtch 54 is on
and the Weak pp 11, iSvh gqa dii . b4 ' nost

o cunt S ARRES to Phe Kot Afhve 847 TR, pEREAVE RIS LR AbVEA BN TVE, 61
applies_a.reverse. bi.as.voltage.to the f.ocusing dri,v t e.the

ob ect | BErKitg Bosion bk Bybe FefesPasecioniBSh & Sflown RIS 7 anhds 1o % ne
parking position to prevent the shutter 47 fromtouching the objective

| ens 14refpesnceposition, the togy ofithecebjectivie lems 14pisdpwien thaththegoptofitheks t he
objective lens 14 to the unnmasking position. Next, at a tinme t6, the

ni cr ocopojeetio® 17 (Fhesefore,!ibés podsislenotprevelt theoshtet47 fom {RRAIREIRL  22.
Thus, the 'sliding nmenber 24 connected to the feed screw 22 by the

That 1 s oo (M bbieeliet loohd TR shouldBe Hlgitha Shliathg fjfiveleds, =, T
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in FIG 11 and the shutter 47 has npved to the position where it unmasks
t he obj eentagbandpa the scratching of the objective lens 14 can be minimized. .
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 the 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, at a

time t6, the microcomputer 61 turns on the drive motor 35 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, the detection switch 54 is turned off at a tine t7 as shown in FIG 10.
Detecting that the detection switch 54 is off, the mcroconputer 61 wll
pull in the objective lens 14 so that the optical pickup 11 can read
i nformation signals, particularly, TOC, recorded in the |ead-in area of
the optical disc D. That is, the focusing drive 64 is applied wth a
reverse bias voltage and bias vol tage.25Thus, the objective lens 14 is
noved to the focusing control position, parking position and then to the
i n- f ocwhepeit masks the abjestive lenk 1830 tHe anthaSkinphpositibher, the novi ng
mechanism 12 wll be ready as shown in FIG 9 for reading the information
signal's T econgifgh iif diftfing el 24/h3¢ iyl in!the litccliBn JrFr AP Y, GRIFTEL.CkUP
n t

11 is locate early 1n the center o the lead-1n area o e “opti cal disc

D, and nc can dily be read wthout. haying t ke, any. operations
For - movilhQTEHBe ShEELH 7 Bk mlpyeto 1R pOSHeR hetrol uithasks FBS Phietiugicns
descri bed so far needs _no conpartnent for housing the optical pickup 11
when noil4i theydadeetion switel S4da vemedaipt ajtisee th as/ghowniin F1Gn 18- dleteeting
prevent any foreign matter such as dust fromadhering to the objective

| ens 14tledt thé deteptibnabwivhcidifs dff, thermidiecahpur@lt wilbpdlldh ke dbjectiveni t 1
according to the present invention, the shutter 47 is noved by the feed

screw 2 ' ' | i-al |y : wcal disc D
o masicons T SS R YEF obEaIdAL LT | Kbt bobielioh starls pARIARALST, Georgn
t he opti i ckup 11, ¢ ct 26 d si. . a event, any foreign matter
such gs Lrgi(l;’t IpeFPB(rﬁ%al&#QFﬁg%ﬁf%aEeﬁeOﬁBBPBL]P%@SF Eﬂsﬁ%ﬁt ISAF}EEofOYCPﬁ]@go"@%C drive
unit 1 can use the feed screw 22, such as_ used in nmany small portable

devi ces 64iinappiedixithg rencasrabias voltagpiand biaseeliagam e 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. Thereafter, the moving mechanism 12
will be 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
units 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



opti.cal pickup 11 radially of the optical disc D and al so the shutter 47
which prevents any foreign matter such as dust from adhering to the
pobjective lens 14. Since the objective lens 14 is noved away fromthe
optical disc D when noving-the shutter 47 to mask or unmask the objective
lens 14, it is possible to prevent the shutter 47 fromtouching and
scratchl ng the objective lens 14. Not&bhere that the reverse bias voltage
may be applied to the focusing drive 64 only when the objective lens 14 is
masked and simplekar prevehieamhforemn diattansuch aedwsdtjfeamiadhetiagtothe nay be
pulled in to the parking position as in an optical pickup mechani sm which
will beoﬁ_ﬁ%ﬁ"vbl}@ﬁs i‘@rﬂ}% QRe dRRS dive it 10Nl WsefthGfedd screkep®, duhidsl ust rat ed

in the formof an expl odéd perspect|ve vi ew anot her enbodi ment of the
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shown in FIG 14, the optical pickup, nechanism 110 i ncludes an opti cal

pi ckup opticalpickup 1ﬂﬁﬁé¥aﬂﬂtqfdhe1‘)ﬁl’b‘ﬁ"ﬁ‘h¢s§@ apd plsgithe sbutter dhWwiHgh nechani sm
112 to nove the optical pickup 111 radially of the optical disc D, and a
base 11freventsimpofdreigrematier swth a8 distfrdm hdheriaglty theidbjectivet exs by i ng
mechani sm 112. As shown in FIG 14, the optical pickup 111 is provided

movabl ySidtelthe ob iectﬂierl%ﬁ.% HAN§ nifved £9AP fidm Aopiicd]l Wisd B whén nfoving IRENi Ng
116 forned in the base . The optical pickup 111 has an optlcal system
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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 invention. 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 optical pickup 111 to read information from an optical disc D, a moving
mechanism 112 to move the optical pickup 111 radially of the optical disc D, and a
base 113 to support the optical pickup 111 movably and also the moving
mechanism 112.

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



axially of the latter and in a direction orthogonal to the optical axis,
and a cover 120 to cover the drive unit. The optical systemincludes a
light source to emt a laser light, a group of |enses form ng together an
optical path, and a photodetector to detect a return light fromthe
optical disc D (which are not shown). Also, the drive unit includes a |ens
hol der to hole the objective | ens 11827a support nechanismto support the
| ens hol der novably, and an el ectromagnetic circuit to drive the |ens

hol der dikeidnsobgmetsBildnd By BIGat4 imah opbaing) 110 fernsad ar theased 18or med
froma resin material, for exanple, to have a nearly box-Iike shape, as

shown i e : | |5 enin
121" hr SHGEPHiSALRRRAR 1A, hasfi Bptical 3 i AIRRENA AR I ghRcee) "0
shown ipn FI 14, .t he nmoving nmechani sm 112 jncl.udes a su rt .member 123
to suppB"r“ts ]t%eadjﬁi‘fec‘ém%%tkﬂ‘ﬂ“ﬁlw?ﬂ‘&ﬁdﬂ?ﬂ%s ARieqtive kegsgﬂgp‘mtlcaﬁr'ﬁe suppor t
menber 123 to be novable radially of the optical disc D, a guide 125 to

gui de t axially\gfgbe latterrensk inipdirpetionyorthoganaldodhe eptigalnastibeandiz eover 120 ry

t he support nenber 123, a coil spring 127 to force the sliding nenber 126

axi al | ytpéovdrahgdride uiihaft 124 in relation to the support nenber 123, a
drive gear 128 to drive the sliding nenber 126, and a drive notor 129 to
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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 shown 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 support
member 123 to be movable radially of the optical disc D, a guide 125 to guide the
support member 123 being moved, a 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.



shaft 124 is novably penetrated. The support nenber 123 further has a guide
recess portion 132 slidably engaged on the guide 125. The support nenber
123 has fornmed integrally at one end thereof a rack 133 which is novabl e
in mesh with the drive gear 128. The rack 133 is fornmed parallel to the
axis of the guide shaft 124 as shown in FIG 14. The rack 133 has a pair
of engagenent pieces 135 engaged in t8 sliding menber 126, and a retainer
136 to which the coil spring 127 is hooked at one end thereof. As shown in
FIG 14, theAguhbdovrsimFIG3214 and diSs fosarppoat nesnbdrel 23pkas thg dpteal f or ned in
the base 113 with the axis thereof being parallel to the radius of the

opti cal gmk% a1 hfou'n&cf b 1k ﬂia:ﬁ’ﬁ@ffﬁéé theR86 Tt M5 Ao foRnfcdahbADM alaairi t h

fixtures (not shown), respectively. The guide 125 is forned froma resin
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opening 116 in the base 113. The guide 125 has sl idabl engaged t hereon
the gui Skaft @égganhlbnengzatéd sippes mepthes d23 inethge hasagwide n FI G
15. As shown in FIG 16, the S|Idlng menber 126 has a rack 138 forned

t her eonréx@ss pertiod 82 tsh‘dalbig engagedontthe gidel@25hdhe sipporthembler dRRg menber
126 is installed wth the rack 138 staggered about a half of one tooth
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sliding nenber 126 formed therein a pair
the drive gear 128.

The rack 133 is formed parallel to the axis of the guide shaft 124 as shown in
FIG. 14. The rack 133 has a 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 fixed at opposite ends thereof to the base 113 with fixtures (not
shown), respectively.

The guide 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 116 in the base 113. The guide 125 has slidably
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 has a rack 138 formed thereon



of engagenent holes 140 in which engagenent pieces 135 forned on the rack
133 of the support nenber 123 are engaged as shown in FIG 14. Al so, the
sliding nenber 126 has fornmed nearly in the center of the nmain surface

t hereof an opening 141 in which the coil spring 127 is disposed. There is
formed at one end of the opening 141 a retainer 142 on which the coi
spring 127 is engaged at the other end9 thereof. As shown in FIG 14, the
coil spring 127 is engaged at one end thereof on the retainer 136 provided
on t he paalellRBthefaxisef thepgwide siraftikd4. 1Phe ahdingtmember d2bds irestallechwithe

retai ner 142 provided on the sliding nenber 126. The coil spring 127

forces, theyratk i38'sﬁ§g'éiéa ¥bot'# halfi i oiie 18BIPaTickedds iif rélafioflité ¢hd t4k Oof arrow
B, parallel to theaxis of the guide shaft 124 in relation to the rack 133
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drive gear 128 in a direction of canceling . the backlash. That is, since
the coi ¢f epgagement holes 14Q in whichengagemmend pieces3BSfarmedren thectack 33k ept
staggered about the half of one tooth thickness in relation to the rack
133 as ofthiei suppdrtanenrher 4Q3rave leaghged bs shown inkdGpildc Adsbethe sliding wo racks
133 and 138 of the support nenber 123 and sliding nenber 126,

respect inéglber 1%6%@1?6%‘1&%“}' inhfie Qehflr of the MR Suffate HErE6£AF Sﬂéﬁiﬂg as
driven by 30 the drive gear 128 wth which the racks are in nmesh, sO that
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shutt eropening 141 a retainer 142 on which the coil spring 127 is engaged at the other end
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 elasticity, 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 spring 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 one 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



mechani sm 145 including a shutter 146 di sposed novably to a masking
position where it will mask the side of the objective lens 118 in the
optical pickup 111, opposite to the optical disc D, and to an unmaski ng
position where it will unmask the objective lens 118. The shutter 146 is

I ntended to prevent dust in an air flqQw inside the apparatus from adhering
to the face of the objective |ens 118}00pposite to the optical disc D,

when the apparatus is in a waiting state for playing. As shown in FIGS. 14
and 17, thendriehgearcl28rathawhioh thegackeangdagneshs sodhat thersupperttmenbek t he
objective lens 118, a pivot 147 support the shutter 146 pivotably, and a

t ensi on123iahd shidimymesfbdra J60carebd hoveduvithia High acouacposi tion where it
wi || unmask the objective lens 118. As shown in FIG 14, the shutter 146

consi sts of %sss'% 1) %tigfllﬁ%%ﬁ:@ u%iggﬁﬁxﬁé&a@ﬁgxﬂﬁ?ggﬁg%lé&akﬂﬁtt&mer 120

of the optic prc ug por 0 support the

pi vot 147 pivotably., ui de portio 53 engage sl idably. on the cover 120
Po’ gui dvechenSi it Sinduliveshiter 4 disRos ey ablyyiors PORKITEDOSIGon vor  he
shutter portion 151 in the directions of arrows C, and C2 in FIG 14. The
shut t er where itowilllsask $heé sidewd the ohjactive lgendl8iin thepoptieal pickipshhbe, and
slides above the cover 120 to mask or unmask the opening 121 in the cover

120. 3lo}t)l3'd$ﬁteptiovlfhb dpticabdisciDy dridod dibdninaskingpodition adiead itywil ummasiend of
the shutter portion 151 and has fornmed therein a shaft hole in which the

pi vot 1@% %@F%V@IQR'MS. i’f‘ﬁ@gﬁlﬁ?er 14¥isIHtchRe8 6 Préent Adst i {PAFETLWO have a

gener al e sectlion, an

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
shutter 146 to mask the objective lens 118, a pivot 147 support the shutter 146
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 portion 151 to
mask the opening 121 in the cover 120 of the optical pickup 111, a pivot support
portion 152 to support the pivot 147 pivotably, a guide portion 153 engaged
slidably on the cover 120 to guide the shutter portion 151, and an actuator portion
154 to pivot the shutter portion 151 in the directions of arrows C, and C, 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.



slidably engaged on a generally circular guide piece 155 fornmed projected
fromand integrally with the perineter of the cover 120. The act uat or
portion 154 is formed in a position, on the pivot support portion 152,
where it faces an actuating projection 156 provided on the base 113 as
shown in FIG 14. \Wen the optical pickup 111 is noved to the innernost
circunference 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 fheqiivohsupporpportiompli2 ispformiedrintegaliyationd brd afitlse stiuttérpopiiont 147.
The pivot 147 is provided erected on the support menber 123. and pivotably

i nsert eflS!lenH']fhstan%thén‘élﬂ 8 shi§ hol wgngﬁfﬂfe p;;l%é?l@? is Pﬁlo%hil ter 146. As

will be seen fromFl G 4, t he tension ing 148 Ts hooked at one
end t her eof o] Vi th 123 and at
The ot narseriet The S Hirion 15355 Rirned ERadd R ORRY.GIRG REetighic a1 85 of
the shutter 146. Further the novi ng nmechanjsm 112 has a detection

mechani skidaldy engaged oaa gepesally sircalar iguide picer J55 formpd prodogied from and
| ead-in area of the optical disc D, as shown in FIG 14. The detection

mechani sntegfilly withahp peeithatér of thet@oter d20. drhel dotuatos pottidn 162 i3 fordwidect
that the optical pickup 111 is in a position for reading the lead-in area

of the qph g%@it]dﬂ oh the ﬁ’ﬁ'ﬁ R #%}tlﬁﬁqfﬁzeRﬁﬁ{ré nlﬁéemnaeﬁﬁu%sense 32

pi ece 163 the detec 162. Thé ection switch
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pickup 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 pivot 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-



111.. Also, the switch counterpart 164 is forned projected from and
integrally wwth the base 113 to extend in the noving direction of the
optical pickup 111. Mdre specifically, when the optical pickup 111 has
noved nearly to the center of the l|ead-in area to read TOC of the optical
disc D, the sense piece 163 of the detection switch 162 is pushed by the
swtch counterpart 164 and thus the dé¥ection switch 162 detects that the
optical pickup 111 is in the position for reading the lead-in area of the
opt i cal pticecld3 ofthentetectipmswitclod62y been described with reference to FIG
5, a detection signal produced by the detection switch 162 is supplied to

the m croconyheRietéction sWiteh 162 6s MistAIRGPIIHE SupPdrtihbmbet A28 with!flid Ng a
predeterm ned length of time by the timer 62. The drive notor 129 drives
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base 113, there is disposed a dis otation drjve chani smto rotat t he
opti cal ldisdAlsp, the vl L countermashioh 1sormedimalects oerm@s@egtﬁilyaw fisc
table 160 on which the optical disc Dis set, and a spindle notor (not
shown) tle bageal I3 tchextend su theatnowing direetsons bbtie optical @ickuip 11h Mereopt i cal
pi ckup nmechani sm 110 constructed as above, when reading 33 information

fromt h§%]é7cﬂi§ig§lz*, wheés tH optical pieags llmwﬁiov@%daﬂfﬁz}%\&ﬁé devtdrhuf theovi ng

mechani s ong the duide 'shaft 124 and guide 125 and thus the optical

Pickup febl rarBRYE Jed PFORE bY u of)tti]@al Wid B2indiee lB]'ece 163 of the detection

switch 162 is pushed by the switch counterpart 164 and thus the detection switch
162 detects that the optical pickup 111 is in the position for reading the 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 member 123 for the
predetermined 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 rotation drive 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



As shown in FIG 17, in the optical pickup nechanism 110, when the optical
pi ckup 111 has been noved radially of the optical disc Dto a reading
position generally in the center of the lead-in area of the optical disc
D, the actuator portion 154 of the shutter 146 abuts the actuating
projection 156 on the base 113. At this tinme, the sense piece 163 of the
detection switch 162 is pushed by the 3w tch counterpart 164 provided on
the base 113. Thus, the detection switch 162 supplies a detection signal

to the pnfornationdian thd opticehdise Diithe kligport eA@hBEN DB hRRelby @k time. The
drive nmotor 129 continuously run for the predetermned length'of tine to

further i calian) . r ' ' as shown
i Fio Y iR 312061 e ddid@ $a00 A AREREIE PECHR IhARRE 75, &
agai nst the farce of the tensiqn.coil spring,148. In the optical pickup
mechani lecﬂﬂUFﬁ%gﬂlﬂﬁéﬂ‘b 'f@gialfy. @ﬁ%@ghééﬁ"d@en nmoved to the innernost
circunference of the optical disc D, the shutter 146 is pivoted to the
maski ng posi ﬁscﬂhQWmheFFG. W, in therepkicalpickpp mechanixim i1d 0 wheadheoptiza] as
shown in FIG 18. Thus, it is possible to prevent dust fromadhering to
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switch 162 is turned on until thé predeterm ned I ength of "tine el apses,

oL, ey RS oF ol Tt s S HER, MR BREh T,
e showdoH ot et fRabuth BiEhEatng oroienton 146 e 1% 11ok; Atihibe | ons
H9 10 e, the sense piece 163 of the defection Switch 162 is pushed by thoswiteh -

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. Thus, 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 optical 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



position inside the cover 120 as shown in FIGS. 7 and 8. Thus, when the
shutter 146 is noved fromthe position where it unmasks the objective |ens
118 to the masking position, the shutter 146 can be prevented from
touching and scratching the objective |lens 118. After el apse of the
predeterm ned length of time, the mcroconputer 61 applies no voltage or
applies 0 Vto the focusing drive 64. 3Bhus, the objective lens 118 returns
fromthe parking position to the reference position as shown in FIGS. 7
and 8. uhmiaskingeposition,sthpaarét@npoatepcdvapplick Reresbisettdis ¥#6Bage whet ouchi ng
and scratching the objective lens 118. It should be noted that should the

shut ter skl WausdbliPly B9, 6! Ml ebHiSorvofond 181 Mbyeoffenct and

i
thus the scratching of the objective lens 11 e mnimzed. In the

optical pickup,nmec i smp 110, when .f.he .optical pick 1 s, ,been . noved
bt ot hebiecE el ke easadtmedt Bosition i 6 pefieliSe thaed T e Pkt ng
area and where TOC is recorded, the shutter 146 is pivoted to the

unnaski pesipoesiinsida thegavent2@ ps skowndn HGS. T1and8. {Ihusowhiendhe phutkerp 111
will face the optical disc D, in which position the optical pickup 111 is

ready f 046 ieamved fromaheositiord wherd heinndsks ¢hé objettive leds1s@enthd N FI G
17, the optical pickup 111 will read information signals fromthe optical
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I'n this case, en ~start signal”i's supplie M Croco ter 61,
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masks Iqleicr%%jo?ncguitgre 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 shutter 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 the 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

which 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.



.lens 118. Sinultaneously, the m croconputer 61 applies a reverse bhias
voltage to the focusing drive 64 to nove the objective lens 118 fromthe
reference position to the parking position as shown in FIGS. 7 and 8 and
thus prevent the shutter 146 fromtouching the objective |l ens 118 when the
shutter 146 noves fromthe position where it nmasks the objective lens 118
to the unmaski ng position. The mcrodnputer 61 counts the predeterm ned

|l ength of time by the tiner 62. When the mcroconputer 61 detects that the
predet er ni nefin tlasghabe,0fhén avedtstadt sigsalds suppli¢dto thetiaédrooompwidrdl, 16 i s
off, it will pull in the objective lens 118 so that - information signals,

parti CuhéﬁFbﬁonE%c}LgG?isd&ﬂ.\bﬁengrB? \}}é@ggé%dsl:ozﬁp[glﬁfgﬁlmﬁ @REGRAt 1l sC D can

be read. That is, t ocusi ng wth a reverse bias

vol t age_a | as..vol t.age. . Thus he jective lens 118 is ved to the

{ ocuer netittesn b, BF msConticll pickAct H Rrasdhb PO IAR v REt FoaSR e Hblestie
position as shown in FIGS. 7 and 8. After that, the noving nmechani sm 112

i s readlenscr1& cQumwlianaeusly, the misracemmitenal epplieve deversabiaseddiagedal di sc
D. The optical pickup 111 is ' located nearly in the center of the |ead-in

area of thehfocupingcdiivel 64 ¢o FhownthehsbjeetivdlensA1B frain theakfugeddelpesitioneadi | y
start reading TOC wi thout having to nmake any operations for noving the
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118 to the position by applyrng tl cusing drive 64 with the

ol 1 caBiou Topching Pie, APiegtgh dear 18 Peheh € s eio1 i ok s SFmIRY padlioRcr

embod n?vrl]lterg ];t 1;[1Qseksptrhgsoebr]]éctiivnevleerr}g il(ig'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 is applied with a reverse bias
voltage and a bias voltage. Thus, the objective lens 118 is moved to the focusing
control position, parking position and then to the in-focus position as shown in
FIGS. 7 and 8. After that, the moving mechanism 112 is ready for reading the
information signals recorded in the optical disc D. The optical pickup 111 is -
located nearly in the center of the lead-in area of the optical disc D, and hence 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



Refegrring nowto FIG 19, there is illustrated in the formof an expl oded
perspective view the third enbodi nent of the optical pickup device
according to the present invention. This optical pickup device or
mechanismis generally indicated wth a reference 201. As shown, the
optical pickup nechani sm 201 includes an optical pickup 211 having an

obj ective | ens 214, a noving nechani sA®12 to nove the optical pickup 211
in the directions of arrows C, and C2 parallel to the radius of the

opt i cal posionhy applying trefa2tiSingadrivepbdmtith the repeisediapivokage adly atovabl y
and the noving nmechanism 212. As shown in FIG 20, the optical pickup 211
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pi ckup 211 consists an optical systemincluding an dbj ns 214,

a drive bl ock 1o,nmpve,the objectiye |en 214 in a focusing direction

par al | efieﬂfet‘ﬂélcgﬁ isﬁgla %‘P?Jed?c‘t"?‘ﬁéﬂ joi(t,}tl? Eéespgtngwﬂﬁognd In a tracking
direction orthogonal to the optical axis, and a cover 218 to cover the
drive bl ock. Rederring newdpddfe. dP, these épillustiates) isthe form ofan expdeded | ens

hol der to hold the objective |lens 214, a support mechanismto support the
| ens holpdespeotivabigw therthirhembbdihemtnefithe toptical pivkup devicoacordimgabjthet i ve
| ens 214 el ectromagnetically. Also, the optical systemincludes a |ight
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Proj ect %gtica] pickup 211 having an objective lens 214, a moving mechanism 212 to move

the 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 support the optical pickup 211 movably and

the moving 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 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 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 electromagnetically. Also,

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



onta the signal recording surface of the optical disc D, and a return |ight
fromthe signal recording surface of the optical disc Dis detected by the
phot odet ector. Thus, information signals recorded in the optical disc D
are read. Also, when reading information signals recorded in the optical
disc D, the drive block noves the objective lens 214 in the focusing and
tracking directions for controlling tB& focusing and tracking of the
objective |l ens 214. The cover 218 is formed froma resin material such as
ABS r esforntinghegethar agepeical pathpand hiphetstegatontodetetioprétarmhght froky
parallel to the recording surface of the optical disc D. The, cover 218

has for I eqtl IR ; t her, tfl 20 t hrough
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whi ch t jective [ens 2 fa e recording surface of the optical

disc D, _as.shaown in FI G 19..The openi 0 ks forned hawe a. generally
el 11 pt ) STRipaNGonIaser P FE kS f5 epeaf By ane sblestile TEaurRs ARG Biactilo: f cal
disc D. As shown in FIG 19, the noving nmechani sm 212 includes a support
nmenber onwithesignal geeerding swipacecof the; Qﬂ%lﬁpl disc D qanga aetugm bight from the support
the support nenber 221 to be novable radially of the optical disc D, a

gui de 2gignhbrepordingtsiefacs wiphe bptiealidisc EXik detected by \thel gh@tddeit@titog member
224 to carry the support nenber 221, a coil spring 225 to force the
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the objective lens 214 in the focusing and tracking directions for controlling 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 formed to have a
generally elliptic shape of which the longer diameter 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 support nenber 221 has the optical pickup 211
nounted on the main surface thereof. It includes a holder 231 through which
the guide shaft 222 is novably penetrated, and a pair of guide pieces 232
novably engaged on the guide 223. As shown in FIG 20, the support nenber
221 has formed integrally at one end thereof a rack 233 which is novable
in mesh with the drive gear 226. As s¥own. in FIG 20, the rack 233 is
formed parallel to the axis of the guide shaft 222. The rack 233 has

formed shfe@2alihyelatiendonhasppport aiembeZhandrive geas22@ &bdend tR86 novabl y
engaged in the sliding nenber 224 and a retainer 237 to which the coil
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is forned Fnerally triangular to have a tooth thickness which is nearly a
hal f ofatgﬁﬁg Talk other teeth 239 as shown in FIGS. 21 and 22 so that the
rack 233 of the support nenber 221 is easi Ig separ ated and di sengaged from
the drive geds shosvn sFERo2), the sppport membee221 basthe optiga pickup Bgi f or ned
at a position thereof corresponding to the inner circunference of the

opt i cal nibuitedoAnhée nudn sutface tdresfnitdncludes a thobdear24throbigl Wwhichithe t he
support nenber 221 fromnoving in the direction of arrow ClL. The inner
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wi th the support nenber 22 0 _exteﬁ aral rection of
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216 formed integrally at one end thereof a 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 movably 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 the optical disc D, of he rack 233 is
formed generally 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 the inner circumference of the optical disc D an 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 i nner circunference-side stopper 241 provided on the support nmenber 221
conmes into and abuts the inner end of the cut 242 which will thus limt the
support menber 221 from noving toward the inner circunference of the
optical disc D. As shown in FIG 20, the support nenber 221 has al so forned
at a position thereof corresponding to the inner circunference of the
optical disc D -an outer- circunferen®® stopper 243 which linmits the
support nenber 221 fromnoving in the direction of arrow C2. The

out er - cprajectbd feom eandtiafaprall P 4dth thef suppedt meajbert22d tofextendipatrallel twthel | y

wi th the support nenber 221 to extend parallel to the noving direction of
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other lateral edge thereof at the outer-circunference side of the opening
216. Th outer-circunference st er._243 proyvided an t SURPOr t er
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limt the support nmepber 221 from noving toward the outer circunference of
t he opt Thalinegrsirqumigsergeosideistoppec24iprovidedpen the support membes 22ilsposed
across the opening 216 in the base 213 and with the axis thereof being

par al | etomnes fte anadabigs die inner epd iof ahe cdi 242 Whith wil thux#ehiath irt e ends
thereof to the base 213. As shown in FIGS. 19 and 20, the guide 223 is
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shat 2t2h2e'reof 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 direction 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-circumference stopper 243 provided on the support member 221 comes into
and abuts the inner end of the cut 244 which will 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 being parallel to the radius of the optical
disc D. It is fixed at opposite ends thereof to the base 213.

As shown in FIGS. 19 and 20, the guide 223 is formed parallel to the axis of

the guide shaft 222 and along one lateral edge of the opening 216 in the base 213.



As shown in FIG 19, the sliding nenber 224 has a rack 246 formed parall el
to the axis of the guide shaft 222, and it is disposed on the support
menber 221 with the rack 246 placed flush with the rack 233 of the support
menber 221. The sliding nmenber 224 has formed therein engagenent openi ngs
248 and 249 in which the engagenent pieces 235 and 236 on the rack 233 of
the support member 221 are engaged. rspectively, to be nmovable paralle
to the axis of the guide shaft 222. As shown in FIGS. 19 and 21, the

sl i di ngThe gnéde 223 has snéablp eéngagedbtheiréon thehauidepieces@32 aff thpisappaB0 whi ch
abut one (236) of the engagenent pieces on the rack 233 of the support

menber grinb@ 221Md lifnethRaréddom o?fthé &ﬂ)rgirt H’id?ﬁbmeﬁl&%%ab&trtﬁk%ki@n to
the rack 233. In addition, the sl i di ng nber 224 has for Integrally

t her eon on 46 a gui de piece 252 novably engaged with the
drive gg@@eﬁghggngﬁ% has forrred integrally thereon a retainer 253 to
which the «caoil spring_ 225 is . The cail spring_ 225 is hooked _at one
end t her eof Aésthl‘?@"nr@lﬁlcﬁew’ﬁh? SBﬁmgq@em%@ms(ﬁrwk@%mnd pasallelr 221
and at the other end the retainer 253 on the sliding nmenber 224 as shown
i n Fl G tolthe aitieoétlos guidetshaftd222, spdiitis didposedr eethe sugpiolnt memteam221
elasticity, the sliding nenber 224 toward the rack 233 of the support

nmember gith mecfau@ ZHB?SlQéédﬁﬂﬁsﬁ)Wlﬂf th%%@k"Z@3 dfféthé“sh ort QnérﬂBelaZZP Thet he

gui de shaft 41 shown In FIG 19, the drive gear 226 has a gear
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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
thereon 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
integrally thereon along the rack 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 thereof to the retainer 237 on the
rack 233 of the support member 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, parallel to the axis of the guide shaft



224, respectively. The drive gear 226 has also forned thereon at a portion
near the free end thereof a guide groove 256 in which the guide piece 252
of the sliding nenber 224 is engaged novably, as shown in FIG 19. The
drive gear 226 and a gear train are rotatably disposed on the base 213 by
means of the guide shaft 222. The drive notor 228 is disposed on the base
213 and in nmesh with the gear train. A shown in FIG 19, the noving
mechani sm 212 includes a shutter 258 which is novable to a position where
it will2PBsk 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
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formed integrally with the sliding nenber 224 with a pair of linear elastic
connect 224, 1espectivelpo Thetduiengeard6 has alsofermed theon at a padiqgongasdhe ng

pi eces 259 forces, by its elasticity, the shutter 258 to above the cover

218. Asfrebend therdof @uidd gessl 2256 ihwhichythiegguide pistes282dPthentidinies a
det ecti on nmechani sm 260 to detect when the optical pickup 211 has been
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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



formed projected fromand integrally on a portion, near the bottom of the
support nenber 221 to extend in the noving direction of the optical pickup
211. The detection switch 262 is disposed on a circuit board fixed to the
base 213 in a position where the sense piece 261 abuts the detection
switch 262 when the objective lens 214 of the optical pickup 211 has been
noved nearly to the radial center of 42he |ead-in area of the optical disc
D. When the optical pickup 211 has noved nearly to the radial center of

t he | eagedordéd.eThefdetetdioninkERdnisihsT6Minchites adingé picue 261 providéons
pressed by the sense piece 261 to produce a detection signal. Note here

t hat as ' | ' AP t he
dorect B S AEAEZN, A56% dAEGII BBl SyiER 6O Rich Uctects when, ("7 o

m croconputer 61. U ecepti.on af the, de L Lgnal from det ection
o t on Tpserisn drsnechr abpshe dacfion svath 2L USRIE: THeachBECE 2 ARd | engt
of time by the tinmer 62, and drive the drive notor 228 for the
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predeterm ned distance to the rack 233 of the support nmenber 221 and thus

move t hgneihibért 221 &PExtead il thePARVin® dirébes® of the yptital paviaip 20 Theni ng 220
I n the cover 218. The optical pickup mechani sm 201 constructed as above
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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
microcomputer 61. Upon reception of the detection signal from the detection
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



optical pickup 211 is positioned at.the inner-circunference side of the

| ead-in area of the optical disc D. As shown in FIG 23, the opening 220
in the cover 218, that 1is, the objective lens 214, is masked by the
shutter 258. Therefore, when in the play waiting position, the shutter 258
prevents dust from adhering to the objective lens 214 in the optical

pi ckup mechani sm 201. In the optical 43 ckup nechanism 201, when in the
play waiting position, the rack 233 of the support nenber 221 is

di sengatescribedbelow, tdrdavse treshulRp 26Bitbanadicor anmagié heodbjebtive b 2104 menber
224 having the drive gear 226 nounted thereon is in nesh with the drive

gear 224, BT L nin FIG 23. Next, once the optical pickup
nechanizagéhgg)gug?laélfgﬁ %?ll' ng the optical disc D, as the sliding nmenber 224

whose rack 246 .i.s in mesh.with the lve eaLZ 6 is m)ved;%the drive
gear 226 in T "aiarﬂga’ WAHUBE PSIGR ,etqu]cg pickup meghans dthe n ¢ he
direction of arrow C2 to the position where it will unmask the opening 220
in theoptiabpickup Zddistpasitiesdaatithe innarscipavmigrences side of ke Inadiinadreai sc D,
as shown in FIG 24. Also, in the optical pickup nechanism 201, as the

sl i di ngpfthebpticalldisc . AR\shdwmint FKG.d13, eké openii 220 ItheZovieh218] that 250 on
the sliding nmenber 224 abut the engagenent piece 236 on the rack 233 of

the SUHE’,%IE Wmﬁ’e 1%3%31%15@&1%& tHe @gn%fl-zsé.“ THRefdiE, &Hg@g@h%@ﬁi ckup

mechani sm en t abut 't engagenent pi ece e coil
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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 drive 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 the 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 member 224 is
moved 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.



201, the rack 233 of the support nmenmber 221 is put in nmesh with the drive
gear 226 so that the teeth of the rack 233 of the support nenber 221 are
aligned with those of the rack 246 of the sliding nenber 224 and these
teeth are put in nesh with the teeth of the drive gear 226, as shown in
FIG 25. At this time, the support nenber 221 is displaced a very short
distance d in the direction of arrow é® owing to the engagenent of the
rack 233 with the drive gear 226. Thus, in the noving pickup nechanism
212, as the luhpapticabpivkupaféchaisind1aodebnt the pihs 250@abutithen t he
direction of arrow C2, the engagenent piece 236 is noved over the distance
d away Bhien€ pid i : FI G 25,
in the enri:%’?gng ﬁg(i:%hdgﬁzlﬁq}%éll?ﬂggy@ﬁeﬂ gﬁga%g%szhgxtlé;el]‘ﬁé@éégﬁﬁ ﬁggﬁg}g@i}és away
fromth i Q forcecor el astip¢ity. of the.coil .spring, 225 wil |
cancel Iﬁﬁﬁlbgggéﬁdgﬁhégf%ﬁﬂntoﬁérmw g:;k gl OLPSIBCBEPIC( OEERHN e nber
221 and_sliding nenber 224, respectively, and the drive gear. As shown in
FI G 26207, the rackod?3 ehthesuppeost mesthariZh isput inmeshrwithithe drivefgean@26on
signals fromthe recording area of the optical disc D, the optical pickup

211 i s soothatitheyteetteofhel ragk P8Ghufiths suppert whémbar D21 araalighed withnthoke
directions of arrows C, and C2 since the backlash is canceled by the force

of the mh'lzsrﬁélf DAg of ggig;?lciaaﬁ%?flefﬁnb%tr EQK%'&%E?&H&%UEE%& @g@ﬁ%@ﬁ?% by De

read. 45 shown 1 n e optical pic anir sm 201, when
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' nner e2r]2dl 1%fdig]§]1?1cg(llJ El VZG?)% 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 and 246 of the support member 221 and sliding member 224,
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.



which will thus limt the support nmenmber 221 fromnoving. At this tine, the
sense piece 261 of the support nenber 221 abuts the detection switch 262
which will thus be turned on to detect that the optical pickup has noved
to the lead-in area. The detection switch 262 supplies a detection signal
to the mcroconputer 61. The mcroconputer 61 will drives the drive notor
228 for the predeternmined length of ®#me counted by the tinmer 62. Thus, in
t he novi ng mechani sm 212, the support nenber 221 is limted from noving so
t hat the tooAbsh8®nan Fie 245ah tR88phicaltpiekups npgohianisme 20#; whed the bptitaave
fromthe drive gear 226 and the rack 233 be di sengaged fromthe drive gear

226, a i%kﬁwll'lrls 'fhggelzﬂmvhﬂ ih'ike Eﬂ}%bﬁ gﬁ%ﬂ? &N #idkto &Cﬁlltzﬁi% vidgpor t

menber limt from m)w ng, i di ng er 2 IS noved

agai nst_the force, of i t he dr|v rive for

t he pre% SHRpOY P’&Hb‘?eﬁ Hﬁgﬁtnéaa gll??emnﬂﬁﬁ Oggh glf?%éjdl rection
of arrow Cl, as shown in FIGS 23 and 24. Therefore, in_ the noving

mechani whichiwill thus kimitiheguppatanember 221 fsomanpringh Atths ime Ahesense | n
relation to the support menber 221 to nove the shutter 258 on the sliding
menber pidée 261tdfahdisuppoitamemben22babits, thaslesduion switéh %2 wiichwill24. The
shutter 258 is thus noved to the position where it wll mask the objective

I ens 21dywQfbeltifnedoh k& alete%t ﬁiﬂﬂ@h@éﬁticﬂ%ﬁ@%ﬁa@%cﬁzeﬂh@tthé PéadThVArRd, t he
shutter 258 to the masking p03|t|o sh Im FIG 23 or to the unmaski ng
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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 of the coil spring
225 by the drive gear 226 drive for the predetermined 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 moved in the direction of C,
in relation to the support member 221 to move the shutter 258 on the sliding
member 224 in 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.



focusing drive 64 noves the objective |lens 214 to the parking position

I nside the cover 218 where it is farthest fromthe optical disc D, as
shown in FIGS. 7 and 8. Thus, when the shutter 258 is noved to the
unmasking position where it unmasks the objective lens 214 or to the
maski ng position, it is possible to prevent the shutter 258 from touching
and scratching the objective | ens 2146 Wen the predeterm ned |ength of
time has el apsed, the mcroconputer 61 applies no voltage, for exanple, O

V, to the fdutshege that Yer frbvindtlfe shiuter 25Ba6thy tdskiify pditibRisHbRS inf rom t he
par ki ng position to the reference position as shown in FIGS. 7 and 8.
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214 can be mnimzed. As having been described above, in the optical pickup
mechanfegusig drisie 6drmipwes the ebjectivelemst2ldrtodht iparkingtpositidieinsijesitiei ve | ens
214 of the optical pickup 211 is in the lead-in area, the shutter 258 is

posi ti gever P1Bea@ré fi it farthasn fsil the opAEAltdise DARY sEOwhlia FIRIS. cAhnPRCkUp 211
can accurately read the lead-in area. In this optical pickup nechani sm

201, t ' Q44 . 44 L& i | t he
chut  of TSR THER e utel BErisaRYCEa o heBindsdanf EO5lof ol ?‘@B‘E‘géh ot e
that the gt%te'cﬁ\% 18is3A1450f & t?)rerlggslgigg Ipr(])s%tlr(])%, ?tbig\f)%sg%fectrol grtelvgrrllt the the

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, 0 V, 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 is 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



enbadi nents is a one having recorded therein information signals of which
reading is started at the inner-circunference area of the optical disc D
but the present invention is applicable to an optical disc having recorded
therein information signals of which reading is started at the
outer-circunference area of the optical disc. Also, the initial position,
nanely, play start position, of the off/ical pickup may be at the inner- or
outer-circunference side of the optical disc. Further, the noving

mechani positisglybel oded byrikel shuttert 268 thpeetvent dustrfecrh astheningetekh¢ bbjenbivect i ve

| ens when the optical pickup has noved to the outer-circunference
positiofpsNAe! y, the noving mechani sm may be designed such that when the
optical pickup is at the outer-circunference position, the shutter wll

mask or unma e Lect.ive. .l e and,t hus,.when t he shut.ter s noved for
maski ng or um&'?*ﬂgﬁéf’ﬂh%‘g‘}’é%ﬁ {Féeﬁfsﬂi" "iﬂﬁa G Vgﬂﬁlpﬁrﬂfttﬁ% reference
position to the {)a,rki ng position where it is noved ,avva}/ fromthe qgptical

di sc. ArmbodémentsHgp anechaing seearded tharetn wdodnatien signals of whichgisading r ead
information signals fromthe optical disc but it may be designed to record
i nf or nais started ghthesinner-zircandertalt arexpodf thel opticat disc ID but thexptesenipt i cal

disc. Also, a magnetic head nechani sm may be provided in a position where

it facesenionns ia@ﬁ}licatﬂb%‘dﬂ (fr{ﬂiéafﬁisTcC}favM%fédbgd@d‘ﬁle"r@iﬁ%ﬂ&nmf&f mation
dfr e I

signals to an -any oth 48 optica I sc such as a magnet o-opti cal
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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 shutter 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 moved 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 r'eading information signals to and from any other



screw whi ch noves the optical pickup radially of an optical disc in such a
manner as to mask or unnask the objective |lens, the present invention
provides an optical disc drive unit designed smaller and sinpler in
construction and in which any foreign matter such as dust can be prevented
from adhering to he objective lens, wthout having to provide, as in the
conventional disc drive units, any com@artnent to house the optical pickup
when the apparatus is not in use as a nmechanismto prevent any foreign

mat t er §?ﬁ&]&ﬁs@§§éh {,g@m@mﬁﬂo fichlodisbe obj ective lens. Further, the
present Tnvention can prevent the shutter fromtouching and scratching or
ot herwi se damagi ng the objective |lens since the objective lens is further
noved from a predeterm ned position away fromthe optical disc when

maski ng_the qbjectjve |.ens by the shutter. 49 CLAIMS 1. An optical pickup
devi ce Wﬁﬁl%ﬂﬁﬁpilﬁ‘ﬁ"iﬂﬁfi cal pickup supported to be novable along a |inear
guide provided on a . base to extend radially of an optical disc and

havi ng provi Aschavikg been desarfljedcini the fotegoingythyciol ingia sbuthel byhtfeddam
emtted froma light source onto a signal recording surface of the optica

di sc; asé&adwhwm&eem@gﬁti@dlgadwmmﬁ Bfafl io?ﬁighl' @3coh stiO aqRAMTR!

pi ckup to nove the optic pi ckup radi ally of optical disc; and a
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transm 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.



engaged on the feed screw, having provided thereon a shutter which nmasks
the objective lens, and connected to the optical pickup by a forcing piece
which forces the shutter in a direction of unnmasking the objective |ens;
the optical pickup being noved along with the sliding nmenber, which is
noved radially of the optical disc as the feed screwwith the transm ssion
engaged thereon is rotated, until it4Ps |imted at a predeterm ned
position fromnoving by a limter provided on the base, and then as the
feed screwis further rotated, onlyCLWMS! iding nmenber being slid against
the force of the forcing piece so that the shutter wll mask the objective
|l ens. 2. The optical pickup device as set forth in claiml, wherein the
forcing 50 piece provides such a force as to nove the sliding nenber al ong

with the optical , pickyp. 3. .The optical pickup device as set forth in
claim 1f- Meagiqpttcﬁipﬁﬁws%@gq EAMPFISING ovi ded integrally with the sliding
menber. 4. The optical pickup device as set forth in claim1, wherein the
t ransmi ssi onan ppticalrpickiep sepperted to be oraviabée glang mljnearrgidde psovidid oo i cal
pi ckup device as set forth in claim1, further conprising a novenent

cont r ol bARABEXtONd FAdIAI0Y OF Al dpiRaPlise and\aviey prévidee thereshlan djedtpast
optical-axially of the objective lens while controlling the novénent of the
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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 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 position from moving by a
limiter provided on the base, and then as the feed screw is further rotated, only the
sliding member being slid against the force of the forcing piece so that the shutter

will mask the objective lens.

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



means noving the objective lens fromthe predeterm ned position and further
away fromthe optical disc. 6. The optical pickup device as set forth in
claimb5, wherein when the optical pickup has noved to a play waiting
position at the inner or outer-circunference side of the optical disc to
mask the objective lens with the shutter, the novenment control neans noves
the objective lens fromthe predetermifed position and further away from
the optical disc. 7. The optical pickup device as set forth in claiml1,

wher ei npidee proeitizssuch agdreasio ndveithe kHdingemefibemaldify Gith eloplicak t han
an objective |lens focusing control position. 51 8. The optical pickup

devi ce ﬁ?c\}@t forth in claiml1, wherein the predeterm ned position is a
positio re the power supply thereto is off. 9. The optical pickup

device gs set. forth in.claim1, wherein the novenent .coptrol neans
control 3 f oc ?Fr&?t\‘c@l pgﬁmpé{%’géq %Set@BQQ igrclym icylheEﬁ‘E Ee Hanprussen |

wor ki ng_di stance from each other. 10. A recorder and/or player conprising:
an opt i tsaproyided.ntegiofyrwith theslidingouamber.al ong a |i near gui de provi ded on
a base to extend radially of an optical disc, and having provided thereon

an obj egf i veTheaspicahpidkupadlevs@sagisdtifofth inetamen] whetkihtRentankmidiosour ce
onto a signal recording surface of the optical disc; and a noving

mechani §y [RmBOdepardte rdtRthe lidiigGhempakong the gui de;

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
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.
6. The optical pickup device as set forth in claim 5, 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, 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.



t he nmovi ng mechani smincluding: a feed screw provided al ong the noving
direction of the optical pickup to nove the optical pickup radially of the
optical disc; and a sliding menber provided to be slidable radially of the
optical disc in relation to the optical pickup, connected to the feed
screw with a transm ssion engaged on the feed screw, having provided

t hereon a shutter which nmasks the objSdctive |ens, and connected to the
optical pickup by a forcing piece which forces the shutter in a direction
of unma8ki ngThheptitabpickup desice as et forthiinallaim ¢kwihebsinnhe noved al ong with
the sliding menber, which is noved radially of the optical disc as the

feed SC??éﬂe‘f@rhﬂnkﬂ?gfgftﬁﬁﬁfi‘asg&éiﬁoﬁ'%ﬂ?&@%@ﬁ]owtepgﬁ}gﬂg thére‘i?ﬁ%ﬁd1 until it

is limted at a pr term ned position from novi y a imter provided
on the Rase, «and then as the feed screwi.s further rotated only the

o di ngomenbAReRaa eikybafyicicts S aohh b s IrmeRiE g mREmeto " ha
the shutter wll mask the objective lens. 11. The recorder and/or player
as set ¢ontrpl mgans goptrals fogusingifar ahleastdwg hipes sif opsical discs differgphim f or ce
as to nove the sliding nenber along with the optical pickup. 12. The

r ecor dewozkihgodistaney drom<ashtotiercth in cl ai m 10, wherein the transm ssion
Is provided integrally with the sliding nenber. 13. The recorder and/or

2L 9o IR AR cosgl ne L7 anamssion s 2 merter
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 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 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



14. The recorder and/or player as set forth in claim210, further conprising
a novenent control neans for supporting the objective |lens to be novabl e
at least optical-axially of the objective lens while controlling the
novenent of the objective lens; for masking the objective lens with the
shutter, the novenent controlling means noving the objective lens fromthe
predeterm ned position and further awd2 fromthe optical disc. 15. The
recorder and/or player as set forth in claim 14, wherein when the optical

pi ckup ttegeomyerbtaredauptibit ivdiniitetatpopiddetintined Eesiitmeﬂromrm@uirg by a
circunference side of the optical disc to mask the objective lens with the

shuttery; Y seC Ieq, ' ' I omthe
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rec_or_oleri nd/ or pl ayer asl. et foE h i‘or} cl |tm O,C.whe.reln tt et r gﬁterm_ned.
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control position. 17. The optical pickup device as set forth in claim 10,
wher ei nwiHanagk Sutcoleetiveelengosition is a position where the power supply
thereto is off. 18. The recorder and/or player as set forth in claiml10,
wher ei n1he Mheaeesider afdlor PlayeraRset forili ¢ 8lai@ClG iwilierbdr thetfokiagt two

types of optical discs different in working distance from each ot her.
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 least
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,



19. /A recorder and/or player conprising: an optical pickup having an

obj ective | ens supported novably along a generally |linear guide provided
generally parallel to the radius of an optical disc; and a noving nechani sm
including: a feed screw provided generally parallel to the radius of the
optical disc; and a sliding nenber engaged at one end thereof on the feed
screw, having forned at the other end3a shutter which can mask the
objective lens, and held on the optical pickup with an elastic materi al

pl aced tiwt meeonicheobntrobmephs ardvesithk ubjdetivadempfroth theoprgdesetmitdd sl i di ng
menber as the sliding 54 nenber is noved radially of the optical disc by

the feefdqsifib Vﬁn'dnfl!il‘rf;% Mﬂ’" f@%ﬂﬁb@@léd}%@tl cal pickup has noved al ong

with the sliding nme one tion and arrived at the predeternined

Cor ow 1961 ur Therer Rt Bnfioe s set Rl a0 st MBuea i n the one

direction against the force of the el astic nmenber so that the shutter of
the sl i prasdgteranined pasitiomisdarthercfron) betoptical diss.than anhieetissolensr and/ or
pl ayer as set forth in claim19, further conprising: a limter provided on
a rot at feuusilig ventpslgpositéen.on a base having the guide formed thereon and
that drives the optical disc; and a stopper provided in a position on the
optical 1pi CkyRe Uppfal pRekup deVfce ds¥ek $orth in claim 10, wherein the
predetermined position is a position where the power 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 each 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



t he .optical pickup being noved along wth the sliding nenber as the latter
Is noved toward the inner-circunference side of the optical disc by the
feed screwin rotation; and when the optical pickup has noved along with
the sliding nmenber in one direction until the stopper abuts the limter,
the optical pickup being Ilimted from noving, and as the feed screwis
further rotated, only the sliding nmemfdr being noved in the one direction
agai nst the force of the elastic nmenber so that the shutter of the sliding

nenber Wdrhbéreisnéved Aty bf thd Gptical disc By ehe Redrsedw an domtidnehnds set
forth in claim219, further conprising: a detection switch provided on
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has arrived I on € 1 nner
circunference side qof the optical disc, and.a swtch, counterpart provi ded on
Che- " ot AERCliamand Sraked AHeRIRITSPREIod BhtaR: B OPUicALP Y pIbaiRg TBHeLy | v

lens in relation to at least the optical disc; when the optical pickup has
noved afionynwvings and as thei fiegd iserdveis fuxthemeotatiéd,emly tie slidingrmembér at t he
predeterm ned position, the detection switch being turned on by the switch

Count o e ota{s Setacaomp ol Sy pplieted e S AG |
thus  shutter of the sliding member will mask the objective lens.
20.  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 member in one
direction until the stopper 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
shutter of the sliding member will mask the objective lens.
21.  The recorder and/player 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-



move the objective lens away fromthe optical disc;, and when the feed screw
Is further rotated for a predetermned |length of tine wth the objective
kens having been noved away fromthe optical disc, the stopper abutting
the limter tolimt the optical pickup fromnoving, and as only the
sliding nmenber is noved in the one direction against the force of the

el astic nenber, the shutter of the sl54di ng nenber maski ng the objective

| ens. 22. The recorder and/or player as set forth in claim20, wherein when

the opticafpreticesidwst thevestical dixg aMd §sivitehDoudtdipaip¥beidedrsh arer i ved at
the predeterm ned position, the detection switch is turned on by the
switch eyt ghpart and the focusing controller is applied with a reversed
one of a voftage applied for the focusing control for the predeternined

' .ove t he objective |ens fromthe optical, disc,
length of ti rz{lafoE:gsmg controflef % &ontrol focusing of t )e/:objecrp]ve ens in relation to ai

least the optical disc;

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 for 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 lens 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 position, the detection switch is turned on by the switch counterpart
and the focusing controller 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.



