25 Cbtober:2006 OBJECTI VE LENS DRI VER AND DI SK DRI VE DEVI CE COVPRI SI NG THE

SAME BACKGROUND OF THE | NVENTI ON The present invention r8lQateler280@n
objective lens driver and a disk drive device conprising the sanme. Mre
particularly, the invention relates to an objective lens driver in which a
novabl e portion is turnably and slidably supported on a support shaft, and
a disk drive device conprising the sane. A disk drive device for recording
and reproduction of a signal recorded on a disk type recordi ng nmedi um such
as an optical disk is known. Such a disk drive device conprises an optical

pi ckup which is noved in tgg radial _direction of the disk type recording
medi um and i rradiates thePBPEkTLYEeMEFNEoPBINERBYPum with | aser i ght.

Such an opti cal pickug S ﬁrovided with an objective lens driver
conprising an obj ect PY8X| BRIVEaREVILEC GOMRBISINGr BHEASAMEr acki ng contro

are perforned by the objective lens driver at the time of recording or
reproduction of signals on the disk type recording nedium whereby a spot
of the laser light radiated onto the disk type recording nedi umthrough

t he obj ectBA/EKFRPEND SOR PHE CENVBETIOB06 focused on a recording track.

The present invention relates to an objective lens
driver and a disk drive device comprising the same. Mére
parpicularly, the invention relates to an objective lens
driver in which a movable portion is turnably and
slidably supported on a support shaft, and a disk drive
device comprising the same.

A disk drive device for recording and reproduction
of a signal recorded on a disk type recording medium sucﬁ
as an optical disk is known. Such a disk drive device
comprises an optical pickup which is moved in the radial
direction of the disk type recording medium and
irradiates the disk type recording medium with laser
light.

Such an optical pickup is provided with an
objective lens driver comprising an objective lens, and
focusing control and tracking control are performed by
the objective lens driver at the time of recording or
reproduction of signals on the disk type recording medium,

whereby a spot of the lase; light radiated onto the disk

type recording medium through the objective lens is
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As an objective lens driver, there is known a so- called axial sliding type
objective lens driver in which a novable portion is suppgdér@adbar2086 support
shaft so as to be turnable around the axis thereof and slidable in the
axial direction, and focusing control and tracking control are perforned
by noving the novable portion relative to the disk type recordi ng nmedi um
Such an axial sliding type objective lens driver has the nerits that the
wei ght bal ance of the novable portion on the support shaft is good,

aseismatic property in the tracking direction is excellent, displacenent
of the nov bLe Bortion in the tracking direction relative to the support
shaft by it8°8&A°waPght *R6AFELRGSt t&2$K-y occur, and, further, skewing in
the operating condition is little. However, the related-art axial sliding
type objective |Ehs2RreRERCHege thenprdbivas, t haeve simdmaewmpaarsoof inside
yokes, a pair_of magnets and a pair of outside yokes are disposed on the
opposi te sf¥btedi axipabspbiding tyhe sbpporttivehabhs Ghevednmbar wafcgonponent s
is large, a reduction in size is difficult, and the nmanufacturing cost is
hi gh. 2 25 Geevdlele 2006t i SUMARYuPoTHEAl MYENTE@PbERPOgh ABAt §00h st he
present invention contrive a reduction in the size of an objective |lens
driver andc@ bdiskrtibVe Hevic® €REPaksENEhbReoBagEa MY 45, BECHLI Ng
the axial direction, and focusing control and tracking
cpntrol are performed by moving the movable portion
relative to the disk type recording medium. Such an axial
sliding type objective lens driver has the merits that
the weight balance of the movable portion on the support
shaft is good, aseismatic property in the tracking
direction is excellent, displacement of the movable
portion in the tracking direction relative to the support
shaft by its own weight would not easily occur, and,
- further, skewing in. the operating condition is little.
However, the related-art axial sliding type
objective lens driver has the problems that, since a pair
_of inside yokes, a pair of magnets and a pair of outside
yokes are disposed on the opposite sides with regspect to
the support shaft, the number of components is large, a

reduction in size is difficult, and the manufacturing -

cost is high.




good characteristics of the objective lens driver. In accordance with one
aspect of the present invention, there is provided an olfddtohes 20@Mms
driver conprising: a support base forned of a nagnetic material
conprising a base portion, a support shaft projected fromthe base
portion, and a pair of yokes respectively projected in the sane direction
as the support shaft fromboth side edges of the base portion and | ocated
oppositely to each other with the support shaft therebetween, the yokes
havi ng opposed surfaces to which nagnets are fitted; and a novabl e portion
supported on the support shaft of the support base so as to.be turnable
around the axis of the support shaft and slidable in the axial direction
of the sup%Prt shaft, holding an objective | ens having an optical axis
subst ant i &UMIARS @@'&ﬁﬁgDNWﬂNﬂﬂmﬁ axial direction of the support shaft,
and conprising a focusing coil supplied .with a driving current at the
time of focusi hgbodateoitsobf lthseprasght radieatddnomionta idiesla type
recordi ng medi um 3 25 Cct ober 2006 through the objective |ens, and at
| east a p&idugtipnacki hhecsilze sifpphn etdjeicthiva deinw RgiGen eRlg at the time
of tracking control of the laser light, wherein the nmagnets, the yokes,
t he base g@skldm;vandevheesupmpmt51&hathef@ﬁﬁba Wﬂgﬁ%tb%c@kﬁ%@|t Si nce no
yoke is required on the inside of the

good characteristics of the objective lens driver.

in accord;nce with one aspect of the presént
invention, there is provided an objective lens driver
comprising: a support base formed of a magnetic material,
comprising a base%portion, a support shaft projected
from the base portion, and a pair of yokes respectively
projected in the same direction as the support shaft |
from both side edges of the base portion and located
oppositely to each other with the support shaft
therebetween, the yokes having opposed surfaces to which
magnets. are fitted; and a movable portion supported on
‘the support shaft of the support base so as to be
turnable around the axis of thé support shaft and
slidable in the axial direction of the support shaft,
holding an objective lens having an optiéal axis
substantially coinciding with the axial direction of the
support shaft, and comprising a focusing coil supplied
-with a driving current at the time of focusing control of

laser light radiated onto a disk type recording medium




magnets as a conponent of a magnetic circuit in the objective |ens driver,
it is possible to contrive a reduction in the size of tH @peri2Z00& | ens

driver and to secure good sensitivity. 1. Preferably, the objective |lens
“driver further includes: a magnetic nenber forned in a roughly ring form
including a pair of projection portions maxi mumin outside dianeter with a
central portion therebetween, and fitted to the novable portion, the pair
of projection portions, being respectively attracted toward central
portions of the nmagnets so as thereby to hold the novable portion in a

neutral pqQsifti [ focusing direction. an in a tracking_ direction
Therefore?aF%hP che%gsggagg%%get%%nﬁbv%ﬁ?eagoFFPﬁﬁ RsPABYedfin 't he focusing
directionigr i.n the t{ackin direction, a force for noving the novable
portion towdHItS Rl ?a?“Bg%f? oft TR YeREL¥iBE BYTrIERL FBgHREi ¢ nenber

so that the novable portion is appropriately maintained in its neutral
position iTthels BRekiRperon 9bctlze nhaderetivih, andexdrin ttheki ng
direction by a required m ni mum nunber of menbers. Moreover, only if the

magnet i ¢ FEFBELt shailty) ¥okesughty hdse) pdmpions pudviliedsuppdira
predeterm ned configuration to be fitted to the novable portion, then it
i s possi blséatfd fepmopr imteigtic aelimbiit hold the novable portion in a
neutral position. Therefore, it is
: Since nolyoke is required on the inside of the

magnets as a component of a magnetic circuit in the

objective lens driver, it is possible to contrivé a

reduction in the size of the objective lens driver and to

- secure good sensitivity.

Preferably, the objective lens driver further
includes: a magnetic member formed in a roughly ring form,
including a pair of projection portions maximum in
outside diameter with a central portion therebetween, and
fitted to the movable portion, the pair of projection
portions- being respectively attracted toward central
portions of the magnets so as thereby to hold the movable
portion in a neutral position in a focusing direc£ion and
in a tracking direction. Therefore,.in each case where.
the movable portion is moved in the focusing direction or
in the tracking direction, a force for moving the movable

. portion toward its neutral position is generated by the

.magnetic member, so that the movable portion is

appropriately maintained in its neutral position in the

4




possible to contrive a reduction in production cost through a reduction in
t he nunber of conponent parts and an enhancenent of wor KRiSidctebdri20D@&ncy.
Preferably, the yokes are each provided with cover portions forned of a
magnetic material, the cover portions covering surfaces at |east on one
side of the nmagnets in a direction orthogonal to the axial direction of

t he support shaft and orthogonal to a direction connecting the yokes.
Therefore, since the nmagnetic fluxes generated fromend portions of the
magnets are returned to the magnets through the cover portions, flux

| eakage c be restrained, and an enhancenent of driving efficiency of the
obj ecti ve?oecnussﬂ?q \é]rr%%tff% %‘ﬂt?#‘%eﬁ?a‘lﬂﬁb‘?%r%ﬂ?ﬁ?t%% Bbjctive |ens
driver further, includes: a cover fornmed of a magnetic material- | ocated on
the opposiT&E%iTRe i Juanbey t9Hrimembene. support base with respect to
t he novabl e portion and covering the 5 25 Cctober 2006 novable portion,
wherein an end eYg&eoierhecoByedtfi rhe Imags etiide mefnbielte haenialy as bent to the
side of the novable portion to forma bent portion. Therefore, |eaking
fluxes dince@ihdd trowar ¢hape recormivngdedinfiage Siglenfcdia ik type
recordi ng nmedium are taken in through the bent portions, and the effects
of the | egkinfg gfuratd®nonod bel EIAMEL t ORHRPHALAE J-13 Jr€C ¥HINY

operation can be obviated, so that nore appropriate reproduction and
it is possible to appropriately, reliably hold the
movable po;tion in a neutral position. Therefore, it is
possible to contrive a reduction in production cost
through a reduction in the number of component parts and
an enhancement of working efficiency.

Preferably, the yokes are each provided with cover
portions formed of a magnetic material, the cover
portions covering surfaces at least on one side of the

_magnets in a direction orthogonal to the axial direction
of the support shaft and orthogonal to a direction
connecting the yokes. Therefore, since the magnetic
fluxes generated from end portions of the magnets are
returned to the magnets through the cover portions, flux
leakage can be restrained, and an enhancement of driving
efficiency of the objective lens driver can be contrived.

Preferably, the objective lens driver further
includes: a cover formed of a magnetic material located

.on the opposite side of the base portion of the support

base with respect to the movable portion and covering the
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recordi ng operations can be contrived. In accordance with another aspect of
the present invention, there is provided a disk drive deiQaohai20ft ch a
di sk type recording nmediumfitted to a disk table is rotated by a driving
notor, and a recording surface of the rotated disk type recordi ng nmedi um
is irradiated with I|aser light through an objective | ens of an objective

| ens driver, the objective lens driver conprising: a support base forned of
a magnetic material, including a base portion, a support shaft projected
fromthe .base portion, and a pair of yokes respectively projected in the
sanme diregid t_fr both side . edges of .the base
portion and ﬁbclgetge%dlgcp%%{g??‘g ?/§tgg£egéh8mgt %é?ewo?ht{lﬁeggaﬁﬁcgﬁ'eshaft

t her ebet t havi ng opppse urfaces, to ich magnets are
fitted; gﬁ?%sa Jr}rlleg\iveyab e%:ﬁloért‘?%‘f'leguﬁ%o ?Bg g?l the %’cﬁ%‘ﬁogg SRt ’E“gBFb}ﬁe 6 25
Cct ober 2%%%ti%t{]p|q:ortf base sl(?:]) as to be turnable around the axis of the
support shart and S i'®dtt & i7ethePAXkFaPdi rd@mederst thakingppoyuxemaf t

hol di ng t&% oty' ective |l ens having an optical axis substantially coinciding
with the SXFECESS FOUEEEh e tTRCQTBIRY tswhidde winde i @€l thendgiakf ocusi ng
coil supplied with a driving current at the time of focusing control of

| aser | i gh¥Pradicsradisgt srabamiake tajpen rist orkdiquphrethenbéht ough t he
objective lens, and at |east a pair of tracking coils supplied with a
driving portions, and the effects of the leaking fluxes on a

reproduction operation and a recording operation can bhe
obviated, so that more appropriate reproduction and
recording operations can be contrived.

In accordance with another aspect of the present
invention, there ié provided a disk drive device in which
a disk type recording medium fitted to a disk table is
rotated by a driving motor, and a recording surface of

rthe rotated disk type recording medium is irradiated with

laser light through an objective lens of an objective

lens driver, the objective lens driver comprising: a

support base formed of a magnetic material, including a

‘base portion, a support shaft projected from the base
‘portion, and a pair of yokes respectively projected in
the same direction as the support shaft from both side
edges of the base portion and located oppositely to each
other with the support shaft therebetween, the yokes
~having opposed surfaces to which magnets are fitted; and

a movable portion supported on the support shaft of the
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current at the tinme of tracking control of the laser light, wherein the
magnets, the yokes, the base portion, and the support sH&f@ctolar2086
magnetic circuit. Since no yoke is required on the inside of the nmagnets
as a conponent of the magnetic circuit in the objective |lens driver
provided in the disk drive device, it is possible to contrive a reduction
in the size of the disk drive device through a reduction in the size of
the objective lens driver, to secure good sensitivity of the objective

| ens driver, and to enhance the reliability of  the disk drive device.
i ncl udes: . a magnetic nmenber

Pref er abl yg,, ;bt%: sk driye deyice furthe%
fornmed in aléoug 'y 11 ng f%rn%oc%%n%?¥%? 3 a2paPRAoFhBr 3 Rt ot A ti ons
naxinun1igﬁgﬁygﬁiq§&g%anet§r%ﬁ%%§?a central portion therebetween, and 7 25
Oct ober 2 it tetrto 4K e pth t Fiof, axhel pdireetion ofcthon
portions bﬁggg{res ectively attracted toward central portions of the
magnets sé& He %0 MO he b \albi ect boe tLems i pawimewtor al position in
a focusing direction and_ in a tracking direction. Therefore, in each case
where t hE@BfFEH &Xddr 15w tan fimidd iae ithel diovwisvih dieectsiian or  in the
tracking direction, a force for noving the novable portion toward its
neutral p&diTEicEHA oins oferrdreatsatbdoyr tt Isha fitagreatd cinEldBing SO fideals itdee movabl e
portion is appropriately maintained in its neutral position in the

coil supplied with a driving current at the time of

focusing control of laser light radiated onto the disk

type recording medium through the objective lens, and at

least a pair of tracking coils supplied with a driving

current at the time of tracking control of the laser

‘light, wherein the magnets, the yokes, the base portion,

and the support shaft form a magnetic circuit.

Since no yoke is required on the inside of the

magnets as a component of the magnetic circuit in the

objective lens driver provided in the disk drive device,

it is possible to contrive a reduction in the size of the

disk drive device through a reduction in the size of the

objective lens driver, to secure good sensitivity of the

objective lens driver, and to enhance the reliability of

the disk drive device.

Preferably, the disk drive device further includes:
a magnetic member formed in a roﬁghly ring form,

comprising a pair of projection portions maximum in

outside diameter with a central portion therebetween, and
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focusing direction and the tracking direction by a required m ni num nunber
of nmenbers. Moreover, only if the nmagnetic nenber havi ng2& OatcheyBD6 ri ng
shape is provided with a predeterm ned configuration to be fitted to the
novabl e portion, then it is possible to appropriately, reliably hold the
novabl e portion in a neutral position. Therefore, it is possible to
contrive a reduction in production cost through a reduction in the nunber
of conponent parts and an enhancenent of working efficiency. Preferably,
the yokes are each provided with cover portions forned of a nagnetic

material, the cover ortions. covering surfaces, at |east_ on one side of the
nmagnet s ir#i?%ﬁre%?i%@ed??ﬂ ?mﬁ°¥518ﬂe LRPaPalr r2E R 8CBECECt ober 2006

of the sugport.shaft and orthogonal_to a direction connecting the yokes.
Ther ef or e PY e % RETRY et TRECHI{RES fbherated tewmdrepe¥al ons of the
magnets are returned to the magnets through the cover portions, flux
| eakage c&PHel stPhi Rl NagneEh Thhadcehenebyfterhaddgrhefféocikhey of the
obj ective lens driver can be contrived. Preferably, the disk drive device
further | ®POUded 1 &gveartfadr ek i0fien mhgnet £ cousiny idlrdocatedand t he
opposite side of the base portion of the support base wth respect to the
novabl e pdmt izort vk icay etiimey tilker . Mthahles ey, t iiancavheeaisk ahegrd edge on
t he objective

‘the movable portion is moved in the focusing direction or

in the tracking direction, a force for moving the movable

portion toward its neutral position is generated by the

magnetic member, so that the movable portion is

appropriately maintained in its neutral position in the

focusing direction and the tracking direction by a

required minimum number of members.

Moreover, only if the magnetic member having a

roughly ring shape is provided with a predetermined

configuration to be fitted to the movable portion, then

it is possible to appropriately, reliably hold the

movable portion in a neutral position. Therefore, it is

possible to contrive a reduction in production cost

through a reduction in the number of component parts and

an enhancement of working efficiency.

Preferably, the yokes are each provided with cover
portions formed of a magnetic material, the cover

. portions covering surfaces at least on one side of the

magnets in a direction orthogonal to the axial direction
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| ens side of the cover is bent to the side of the novable portion to form
a bent portion. Therefore, |eaking fluxes directed towar2d Gdiebar 80¢4 di ng
surface side of the disk type recording nediumare taken in through the
bent portions, and the effects of the |eaking fluxes on a reproduction
operation and a recordi ng operation can be obviated, so that nore
appropriate reproduction and recording operations can be contrived. The
above and ot her aspects, features and advantages of the present invention
wi |l becone apparent fromthe foll ow ng description and appended cl ai ns,

e o DI ot (b e 208 OBPRIKLERa L DT OLERRNO DY baY of

-exanpl e sone preferred e

BRI EF DES I E N Fl 1 to .15 show enbodi nents of the
pr esent %%ﬁﬁ%#ﬁ%gM%%gﬂ h?ﬁ§?g&@%1%ﬁﬂ@%ﬁ@vmwofa

di sk dri evi ce shown fogether with a disk cartridge; FIG 2 is a
gener al péﬁggggtﬁﬁ?Qﬁaﬁﬁ%ﬁé%QHa? i RRFEERF R D IMAFREHF sKER/ri ve devi ce;

FIG 3 is_an enl rggg perspective view of an objective |lens driver show ng
a cover iRe&UEES edhesmaade s Ghypwgh grhemavefeeaxpleried HEispect i ve

vi ew of
leakage can be restrained, and an enhancement of driving

 efficiency of.the objective lens driver can be contrived.

Preferably, the disk drive device further includes:
a cover formed of a magnetic material located on thé
opposite side of the base portion of the support base
with respect to'the movable portion and covering the
movable portion, éherein an end edge on the objective
‘lens side of the cover is bent to the side of the‘movable
portion to form a bent portion. Therefore, leaking fluxes
directed toward the recording surface side of the disk
type recording medium are taken in through the bent
portions, and the effects of the leaking fluxes on a
reproduction operation and a recording operation can be
obviated, so that more appropriate reproduction and
recording operations can be contriﬁed.

The above and other aspects, featﬁres and
advantages of the present invention will become apparent
from the following description and appended claims, taken
'in conjunction with the accompanying dfawings which show

by way of example some preferred embodiments of the
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the objective lens driver; FIG 5 is an enlarged plan view of the objective
| ens driver, with the cover renoved; FIG 6 is a sectiondls Qdteher28R&n al ong
line VI-VI of FIG_ 5 wth the cover fitted; FIG 7 is a sectional view
taken along line VII-VII of FIG 5, wth the cover fitted; FIG 8 is a
conceptual view showing a magnetic flux distribution; FIGS. 9 and 10 show
operations in a tracking direction of a novable portion, in which FIG 9
is an 10 25 Cctober 2006 enlarged plan view showi ng the condition where

t he novable portion is turned in the direction Tl, and FIG 10 is an

enl arged pJf%pevHawnshowi ng the condition where the novable portion is
turned in e drTettion T2; FIGS. 11 and 12 show operations in a focusing
direction of the novable portion, in which FIG 11 is an enlarged
sectional view showing the condition where the novable portion is noved in
the direction FI, and FIG 12 is an enlarged sectional view show ng the
condi ti on Rt PEHERFDUEBN cOBOFHEORRAEINGSed in the direction F2; FIG 13
shows the experinental results of nmeasurenment of accel eration

sensitivities; FIFEGSL4 1 ¢ ldordem lbod awestoveNaiee matiddmad  enbodi nent
of the objecti ve Iens_ driver; and ,
invention, in which:
FIG. 1 is a general perspective view of a disk
drive device shown together with a disk cartridge;
FIG. 2 is a general perspective view of thé inside
structure of the disk drive device;
FIG. 3 is an enlarged perspective view of an
objective lens driver showing a cover in a separated
state; |
FIG. 4 is an enlarged exploded perspective view of
the objective lens driver;
FIG. 5 is an enlarged plan view of the objective
lens driver, with the cover removed;
FIG. 6 is a sectional view taken along line VI-VI
of FIG. 5, with the cover fitted;
FIG. 7 is a sectional view taken along line VII-VIZI
of FIG. 5, with the cover fitted;
FIG. 8 is a conceptual view showing a magnetic flux
distribution;

FIGS. 9 and 10 show operations in a tracking

direction of a movable portion, in which FIG. 9 is an

10




v

FIG 15 is a conceptual view show ng another nodified enbodi ment of the
obj ective lens driver. DETAILED DESCRI PTI ON OF THE PREFERREDU/BARI MENTS

Now, enbodi nents of an objective lens driver and a disk drive device

i ncluding the sane according to the present invention will be described
below referring to the acconpanying drawings. In the follow ng

enbodi nents, the present invention is applied to a disk drive device
capabl e of reproduction of a disk type recording nedium 11 25 Qct ober 2006
(magnet o-optical disk) having a diameter of about 64 mm and an objective

| ens drive | ded, therein. The.disk, drive _device 1 includes desired
conponent é?éﬁéﬁ%% é%%nﬁ%%ﬁgn?gﬁglﬂﬁsﬁggeﬂoPﬁlﬁlPﬁiHhﬁﬁﬁ FRRe housing 2,

and a froq%_; rface of.the,housing 2.is _provided with a rectangul ar
| oad/ ej ect™PoHt - 2PVt 8. TYr3Rg 3 thegdsrestier Bpentng BRE- cl osing
the load/eject port 2ais suggorted on the housing 2 (See FIG 1), and
the door 30 %t RBFIILdpehar helevashieybey pbetcondithen wheiak
cartridge 100 is | oaded into the housing 2 or is ejected fromthe housing
2. The di shea@avakige nootior| irlesurndd ain celse dbdyctildd ©a; which a di sk
type recordi ng nedium 102 having a dianmeter of about 64 nmis rotatably
contai ned (See FFGGS.1)l1 @per AR ehobubpens td dmy idi Splfayurgnyari ous
direction of the movable portion, in which FIG. 11 is an
enlarged sectional view showing the condition where the
movable portion is moved in the direction F1, and FIG. 12
is an enlarged sectional view showing the condition where
the movable portion is moved in the direction F2;
FIG. 13 shows the experimental results of
measurement of acceleration sensitivities;
‘FIGﬁ 14 is a conceptual view showing a modified

embodiment of the objective lens driver; and

FIG. 15 is a conceptual view showing another

modified embodiment of the objective lens driver.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Now, embodiments of an objective lens driver and a
disk drive device including the same according to the
pPresent invention will be described below referring to
the accompanying drawings. In the following embodiments,
~the present invention is applied to a disk drive device

capable of reproduction of a disk type recording medium
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functions are disposed at predeterm ned positions of the housing 2 (See
FIG 1) For exanple, reproduction, stoppage of operationr) (xarg20@ sound
vol une, ejection of the disk cartridge fromthe housing 2, various editing
functions and the like are perfornmed by operating the operation buttons 4.
A chassis 5 is disposed in the housing 2 (See FIG 2). A driving notor
(spindle nmotor) which is not shown is 12 25 October 2006 disposed on the
| ower side of a substantially central portion of the chassis 5, and a disk
table 6 is fixed to a notor shaft of the driving notor. The chassis 5 is

provided with a.dispositipn,hol 5a, and éhe disk table 6 is projected to
t he Upperwgﬁ'§Wﬁ t#&f% %gs?éggﬁt%?%bﬁ% EhBLAMERBEI P oﬁbﬂBFeg%dm?See FI G
2). Alead zfrew/ and_gui de shq%%s 8 are disposed in parallel- with each
ot her on tH¢ | Js‘?%l'é%f)? 19RS fkees proYdedFEerein A a position
corresponding to_the disposition hole 5a of the chassis 5, an optical
ickup 9 is supp8ft &ds¥o e vico 6 sy dblimdlmdare desdized diompomieart of the
p p p
di sk type recording nedium 102 fitted to the disk table 6. The optical
pi ckup 9 MeEbedss ansh e Ehetirerdl sot sepdsin ontkimovabl Bilmse 10. In the
optical pickup 9, one end portion of the novable base 10 is screw engaged
housing 2, and a front surface of the housing 2 is
provided with a rectangular load/eject port 2a (See FIGS.
1 and 2). A door 3 for opening and closing the load/eject
port 2a is supported on the housing 2 (See FIG. 1), and
the door 3 is operated to open the load/eject port 2a
when a disk cartridge 100 is loaded into the housing 2 or
is ejected from the housing 2.
The disk cartridge 100 includes a flat case body
101 in which a disk type recording medium 102 having a
diameter of about 64 mm is rotatably contained (See FIG.
1).
Operation buttons 4 for displaying various
functions are disposed at predetermined positions of the
housing 2 (See FIG. 1). For example, reproduction,
stoppage of operation, change of sound volume, ejection
of the disk cartridge from the housing 2, various editing
- functions and the like are performed by operating the
operation buttons 4.

A chassis 5 is disposed in the housing 2 (See FIG.

-2). A driving motor (spindle motor) which is not shown is
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with the |l ead screw 7, and both end portions of the novable base 10 are
slidably supported on the guide shafts 8. The optical pi26Kipolgri2806roved in
the radial direction of the disk type recording nedium 102 while being
gui ded by the guide shafts 8, by rotation of the |ead screw 7. The
objective lens driver 11 includes a support 13 25 October 2006 base 12
and a novabl e portion 13 supported by the support base 12 (See FIGS. 3 to
7). The support base 12 includes abase portion 14, yokes 15 respectively
bent upwards from both side edges of the base portion 14, and a support

shaft 16 py:qQj.ec u [ froma.subst antial cenfral portion of the
base por'Ié&lrlorPebft'Alefadj'ﬁ'uneIq%l/il(?;l glsﬂ%efnsclr%%e%’?aan%?lﬁsé%’?’fﬁ%ﬁ%o?‘%WHSa, “and
cover portians 15b t oppositely, inwardly from_ both edges in the
Congi t udi FEE GPRA G 1HE i D R 1ot Hor RO 16415 chid ¥hdii ng
projection portiong 15¢c are provided on the upper side of and in
connect i off WAYPT & o Tt t40HEl IS IO P95 ti oni ng proj ection portions
15d are provided at |ower end portioens and on the inner surface sides of
the main surfaceTh6r FRBAS1$58. iRngHevs deA amidhf iaxdd spostiiéonnbipde surfaces

of the vyokes 15, respectively. The nmagnets 17 have the sane pole on their
surfaces Paci Bgdt dheadh st hebleartd itshgirojected to the upper side

of the chassis 5 through the disposition hole 5a {See FIG.
2). |

A lead screw 7 and guide shafts 8 are disposed in
parallel with each other on the lower side of the chassis
5 {(See FIG. 2). At a poéition corresponding to the
disposition hole 5a of the chassis 5, an optical pickup 9
is supported so as to be movable in the radial direction
of the disk type recording medium 102 fitted to the disk
table 6.

The optical pickup 9 includes reguired members
disposed on a movable base 10. In the optical pickup 9,
one end portion of the movable base 10 is screw engaged
with the lead screw .7, and both end portions of the
movable base 10 are slidably supportéd on the guide
shafts 8. The optical pickup 9 is moved in the radial
direction of the disk type recording medium 102 while
being guided by the guide shafts 8, by roﬁation of the

~lead screw 7.

The objective lens driver 11 includes a support
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surfaces on the side of the support shaft 16 are S poles (See FIG 5) The
facing surfaces of the magnets 17 nay be N poles. The na§fetabet 20%r e
respectively fitted to the inside surfaces of the yokes 15 by, for
exanpl e, adhesion. The nmagnets 17 are positioned in the vertical direction
14 25 QOctober 2006 by the positioning projection portions 15d of the
support base 12. O each of the magnets 17, the two surfaces orthogonal
to the surface fitted to the yokes 15 are covered by the cover portions
15b (See FIG 3). The novable portion 13 includes required nmenbers fitted

- to a bobbi.n 18.. .The bobbin is forped of a resin material, and includes
a main bo®ySortd o4 & é‘fﬂi’%bﬂ%rgowbjr%rli)o’?wwt% D¥ oFRet TRt he front

side fromthe nmain body portion 19. The main body portion 19 i-ncludes an
upper sur PEEE TgorSeen Tids - 1 deP sl face portions 19b respectively

proj ected downwards from both side edges of the upper surface portion 19a,
and a rear surfaéBepdrPPertibesepidj dercdagdgsnwankeds boarhithe Idear edge of

t he upper surface portion 19a, and a bal ancer fitting portion 19d is
proj ect ed ik ashd 5r ggspsicdd ielamidnet | wwardaddgercf Hdch siede esilgd=ace portion
19c. A supported tube portion 19e projected dowmmwards is provided at a
subst ant i ®lfl yhe base portion 14, and a support shaft 16 projected
upwards from a substantially central portion of the base
portion 14.
The yoke 15 includes a main surface portion 15a,
and cover portions 15b bent‘oppositely, inwardly from
both edges in the longitudinal direction of the main
surface portion 15a, and engaging projection portions 15c
are provided on the upper side of and in connection with
the cover portions 15b. Poéitioning projection portions
15d are provided at lower end portions and on the inner
surface sidés of the main surface portions 15a.
Magnets 17 are fixed on the inside surfaces of the
yokes 15, respectively. The magnets 17 have the same pole
on their surfaces facgng to each other, and their
surfaces on the side of the support éhaft 16 are S8 poles
(See FIG. 5). The facing surfaces of the magnets 17 may
be N poles.
The magnets 17 are respectively fitted to the

~inside surfaces of the yockes 15 by, for example, adhesion.

The magnets 17 are positioned in the wvertical direction

14




central portion of the upper surface portion 19a (See FIGS. 6 and 7). O
the inside surfaces of the side surface portions 19b, f26dctéter20@®rtions
19f are inclined to be displaced outwards as the front side is approached,
and are 15 25 Cctober 2006 increased in thickness that nuch to form front
side ribs 199 (See FIG 5) Besides, of the inside surfaces of the side
surface portions 19b, rear half portions 19h are inclined to be displaced
outwards as the rear side is approached, and are increased in thickness
that much to formrear side ribs 19i (See FIG 5). The |lens hol der portion

20 is prow i : - 20a, and.three_len ol din rojection
portions \2@ e%}%“%{%%ﬁ%ﬂ(}h%‘%ﬁ?%ﬁ%%ﬁf%?En%?%? g%%eogfgh? h%u‘?%‘sﬁﬁgh- hol e
20a. A bal r,21 ving.a circular cylindrjcal shape is fitted to the
bal ancer #ﬁ?%?ﬁﬁgpo??ig %PQEEBF%Fh§BQﬁéﬁﬁ g MSedve E8TEACETI 6). An

obj ective Iqﬂ%*ZZ i,s held on the Iens holder portion 20 of the bobbin 18
in the st e BIIBENF DA P TIRLE Hel t Lt hothr Pk kT ta%mh portions 20b
fromthe periphery thereof. A coil body 23 is fitted to the |ower surface
of the upPHEIE PYcdHForIq VG B Forhel Pobbiee MIG.Se0 FIGS. 4 to 7) The

coil body 23 has a structure in which pairs
The movable portion 13 includes required members

fitted to a bobbin 18.

The bobbin 18 is formed of a resin material, and
includes a main body portion 19 and a lens holder poréion
20 projected to the front side from the main body portion
19.

The main body portion 19 includes an upper surface
portion 1%9a, side surface portions 19b respectively
projected downwards from both side edges of the upper
surface portion 195, and a rear surface portion 19c
ﬁrojected downwards from the rear edge of the upper
surface portion 19%a, and a balancer fitting portion 194
is projected to the rear side from the lower edge of the
rear surface portion 19%c. A supported tube portion 19e
projected downwards is provided at a'substantially
central portion of the upper surface portion 19a (See
FIGS. 6 and 7).

Of the inside surfaces of the side surface portions

- 19b, front half portions 19f are inclined to be displaced

. outwards as the front side is approached, and are

15




of tracking coils 25 are fitted respectively to both side portions 24a of
a focusing coil 24 wound in a roughly prismatic form w t2% Q¢tsbea2Dod
direction set vertical. O side portions 24a of the focusing coil 24,

front side 16 25 Cctober 2006 portions 24b are inclined to be displaced
outwards as the rear side is approached, and rear side portions 24c are
inclined to be displaced outwards as the front side is approached (See
FIGS. 4 and 5). The tracking coils 25 located on the front side are fitted
respectively to the front side portions 24b of the focusing coil 24, and

front end i thereof ar prpiected. forwards fromthe _front end of

t he focusiﬁ%ﬁééﬁggdzgﬁ gﬁécg?%% i%gggoWPghzgor%8§Peﬁr8ﬂttﬁéd?eﬁFb§ide are
fitted regﬂfctgyely tg tgf rear .sjde portions 24c_of the focusing coil 24,
and rear end® portTonset heteof S5 fPectle Feutdmrorr faRs tHe Fiar end of

the focusing coil 24. Since the side portions 24a of the focusing coil 24
are incli feAasSHeSTT R abe, 19Pe Frackhbajfcpprtioss b9k #nethe state of

being incljined along the front side portions 24b or the rear side portions
24c of théRFIIARRT g e |dbsplacemgretverdenber tR6 feanesidé aslinear
magnetic netal material is fitted to the supported tube portion 19e of
t he bobbi RPEEqadeeeds| GRd Ane ifcrdheedaimeth Cckm@sderh26 mscH otighl y ri ng
shaped with the rear side
form rear side ribs 19i (See FIG. 5).
The lens holder portion 20 is provided with a
through-hole 20a, and three lens holding projectioﬁ
portions 20b are provided at the circumferential edge of
the through-hole 20a. .
A balancer 21 having a c¢ircular cylindrical shape
is fitted to the balancer fitting portion 19d of the
- bobbin 18 (See FIGS. 4 and 6).
An objective lens 22 is held on the lens holder
portion 20 of the bobbin 18 in the state of being pressed
by the three holding projectipn portions 20b from the
periphery thereof.
A coil body 23 is fitted to the lower surface of
the upper surface portion 19a of the‘bobbin 18 (See FIGS.
4 to 7). The coil body 23 has a structure in which pairs
of tracking coils 25 are fitted respectively to both side
portions 24a of a focusing coil 24 wound in a roughly

~prismatic form with its axial direction set wvertical. Of

side portions 24a of the focusing coil 24, front side
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opened, and a pair of projection portions 26a nmaxi mumin outside dianeter
are formed on both left and right sides, wth a central 2pétctdbgn2006

t her ebet ween, of the nmagnetic 17 25 October 2006 nenber 26. The nagnetic
menber 26 is fitted to the supported tube portion 19e so that the
projection portions 26a are |ocated correspondingly to positions between
the front side portions 24b and the rear side portions 24c of the focusing
coil 24 (See FIG 5). Wth the support shaft 16 inserted in the supported
tube portion 19e, the novable portion 13 is supported on the support shaft

16 so as t Hd dahl e o . . x| jrection of .the support shaft 16 and
t ur nabl e %lg%nog{ét he a%lggojfﬁ%ﬁlér?és(%%%%es‘%%??fi%e?éé%tﬁ% EH 'gt,‘e 6 and
7) The axiraéardigiecfti.on of the .support. shaft 16 is a focu?‘?ir%g direction in

whi ch focusifg Cont ol TR IR K9 e T b0 BT hkeh 51 s

per forned,, and t di.rectjon around the axis of the support shaft 16 is a
tracki ng dinrcgﬂﬂ%ﬁ 5% Rehi Rjr%f‘c‘%lfrﬁ“b‘barﬁq%la? ofhe herefr'sks 148 pes r ecor di ng

medi um 102 is perforned. In the condition where the novable portion 13 is
suppor t ed R TRRERSFdSFae FHES- ¥6,22hS)hagnets 17 are opposedly | ocat ed
directly on the outside of the side surface portions 19b of the bobbin 18
(See FIG 7) In Thhaetraalingonohher &5t hecatvedbloa pbet front3sidesapport ed
on the support shaft 16, one end portion 27a of a

fitted respectively to the front side portions 24b of the

focusing coil 24, and front end portions thereof are

projected forwards from the front end of the focﬁsing

coil 24. The tracking coils 25 located on the rear side

are fitted respectively to the rear side portions 24¢ of

the focusing coil 24, and rear end portions thereof are

projected rearwards from the rear end of the focusing

coil 24. S8ince the side portions 24a of the focusiﬁg coil

24 are inclined as described above, the tracking coils 25

.are in the state of being inclined along the front side

portions 24b oxr the rear side portions 24c¢ of the

focusing coil 24.

A magnetic member 26 formed of a linear magnetic
- metal material is fitted to the suppérted tube portion

19e of the bobbin 18 (See FIGS. 4 to 7). The magnetic

member 26 is roughly ring shaped with the rear side

opened, and a pair of projection portions 26a maximum in

_outside diameter are formed on both left and right sides,

with a central portion therebetween, of the magnetic
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flexible printed substrate 27 is fitted to the bobbin 18, and the other
end portion 27b of the flexible printed 18 ---------- - - 25 Octeber 2006 25
Oct ober 2006 substrate 27 is fitted to the base portion 14 of the support
base 12. The one end portion 27a of the flexible printed substrate 27
fitted to the bobbin 18 is electrically connected to the focusing coil 24
and the tracking coils 25, whereas the other end portion 27b of the
flexible printed substrate 27 fitted to the base portion 14 is connected
to adriving circuit (not shown) for operating the objective lens driver

11. In the condition ere the npvabl ortion 13 is _suppqorted on the
support sHaiT ei%,égbrt' Jnaetig "Eeﬁgbg r%‘ék’rﬁgfbﬁ??dz@f) tH%j ect ed

forwards fromthe front end of the focusing coil 24 are_ |ocated
correspondi HRPTE YT ke cRorigRriPengo1bBatosheeareheehiorr ont side of the
yoke 15, whereas portions 25b, of the tracking coils 25, projected
r ear war ds ¥4%om e $enraeadlotate@ ¢otussngndénily24oapesivtaned
correspondingly to the cover portions 15b located on the rear side of the
yoke 15. ARelwrsn 24 ofrenvesidy poet hovablébpandi ohe 18eas sfdéted to the
support base 12. The cover 28 includes a top plate portion 29 and side
pl at e por ticensi@G 4 ext eche dbvnved s &6 DM Dot hskeftr@ndsyj ght side edges
of the top plate portion 29, which are integrally forned of a
With the support shaft 16 inserted in the

supported tube portion 19e, the movable portion.13 is

supported on the support shaft 16 so as to be slidable in ‘

the axial direction of the support shaft 16 and turnable

around the axis of the support shaft 16 (See FIGS. 3, 5,

6 and 7). The axial direction of the support shaft 16 is

a focusing direction in which focusing control for the

disk type recording medium 102 is performed, and the

direction around the axis of the support shaft 16 is a

tracking direction in which tracking control for the disk

type recording medium 102 is performed.

In the condition where the movable portion 13 is

supported on the support shaft 16, the magnets 17 are

opposedly located directly on the outside of the side

surface portions 19b of the bobbin 18 (See FIG. 7). 1In

the condition where the movable portion 13 is supported

on the support shaft 16, one end portion 27a of a

 flexible printed substrate 27 is fitted to the bobbin 18,

and the other end portion 27b of the flexible printed

18




magnet.ic netal material. O the cover 28, the portions where the top plate
portion 29 and the side plate 19 25 COctober 2006 porti ods§ Botar 200t
continuation are provided with engagi ng hol es 28a spaced fromeach other in
the front- rear direction. The front edge of the top plate portion 29 is
formed as a bent portion 29a which is bent downwards. The cover 28 is
fitted to the support base 12 by engaging the engagi ng projection portions
15c of the support base 12 to the engagi ng hol es 28a, respectively (See
FIG 7). Now, the operation of the disk drive device 1 wll be described

bel ow. Wiglpkhe sQiSk-Ccart rd, Q i, inserted through t | oad/ ej ect port
2a of the housi r?gezl,?lt %é; ﬁlg%%td;%e" tﬁ’eeco%radslendmr%’etdiod]rnq%o?%esthfel tted to the
repr.oducti on_button) 4:js operated,

di sk tabl h j butt
he di o ??%Eggq bg&%ngaﬁégihgrﬁﬁg FggrgP&Fé&“a??@nﬂétheoﬁ}Fﬁébﬁﬁtation of

t he di sk recor
t he di sk tablg a]bé t he drivin%,of the driving notor. Wth the disk type
recor di ngPheBitGh $9PStrats: éd, TRALEA (togHihq Labhin a8 fisom a sem conduct or

| aser (not_shown) of the optical pickup 9, and a signal recording surface
of the di SkeFypecrédsr GPRYeFEGAUNPLER S foqusdaigaced lni2eh anlde thaser | i ght

through the objective lens 22 (See FIG 6).
tracking coils 25, whereas the other end portion 27b of

the flexible printed substrate 29 fitted to the base
portion 14 is connected to a driving circuit (not shown)
for operating the objective lens driver 11.
In the condition where the movable portion 13 is
supported on the support shaft 16,-po£tions 25a, of the
. tracking coil 25, projected forwards from the front end
of the focusing coil 24 are located correspondingly to
the cover portions 15b located on the front side of the
yoke 15, whereas portions 25b, of the tracking coils 25,
ﬁrojected rearwards from the rear end of the focusing
coil 24 are located correspondingly to the cover portions
15b located on the rear side of the yoke 15.
A cover 28 for covering the movable portion 13 is
fitted to the support base 12. The c&ver 28 includes a
top plate_portion 29 and side plate portions 30 projected
downwards from both left and right sidé edgeé of the top
plate portion 29, which are integrally formed of a
'magnetic metal material. Of the cover 28, the portions

where the top plate portion 29 and the side plate
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The |l aser light with which the signal recording 20 25 Cctober 2006

surface of the disk type recording medium 102 is irradi aéddaber Aedcdent on
a light detector (not shown) of the optical pickup 9 as return light,-and
photo-el ectric transformation is conducted to reproduce an information
signal. At this time, focusing control is conducted by supplying an
electric.current to the focusing lens 24 and tracking control is conducted
by supplying an electric current to the tracking coils 25 so that a spot
of the laser light is focused on a recording track of the disk type

recordingi§@§g t Le.of the focusing cqntrol,. the novable
portion 13 1s %%%%g%%d£$% ?ﬁeégg?épuaﬁ?get?ﬁﬁ BFgYﬁgegsﬂbEBrt shaft 16 so

t hat the ggo%iof t he 1ase% Ii?ht ragiated t hrough the objective lens 22 is
focused on THE 1 JHat©F et b7 dPRYCEEr FECB BRCRhetBPEKiRypREr EBERRET ng medi um
102. At the tigf,of t he trackiqg control, the novable portion 13 is turned
around t heé S84 LPFeT e sy (Exall tede f tHe G migtie grontien aser

light radiated through the objective lens 22 is focused on the signal
recor di ng SurifSadedred s i ke ypeo¥ eten o2 gy wivkdh ubs 10€et | n the obj ecti ve

| ens driver 11, a magnetic circuit passing through the nmagnets 17, the
yokes 15, dowawsarsks . portion 14 and the support shaft 16 to return to the

The cover 28 is fitted to the support base 12 by
engaging the engaging projection po?tions 15¢ of the
support base 12 to the engaging holes 28a, respectively
(See FIG. 7).

Now, the operation of the disk drive device 1 will
be described below.

When the disk cartridge 100 is inserted through the
load/eject port 2a of the housing 2, the disk type
recording medium 102 is fitted to the disk table 6 and
the operation button (reproduction button} 4 is operated,
the disk type recording medium 102 is rotated attendant

on the rotation of the disk table 6 by the driving of the
driving motor. With the disk type recording medium 102
rotated, laser light is emitted from'a semiconductor
laser (not shown) of the optical pickup 9, and a signal
recording surface of the disk type recording medium 102
is irradiated with the laser light through the objective
‘ léns 22 (See FIG. 6).

The laser light with which the signal recording
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21 25 Cctober 2006 magnets 17 is fornmed, when the novable portion 13 is
operated in the axial direction of the support shaft 16 26O0ckbsnRd0G he axis

of the support shaft 16 according to the electric current passing through
the focusing coil 24 or the tracking coils 25. In the objective |ens
driver 11, the yokes 15 are provided with the cover portions 15b, and
magnetic fluxes emtted fromfront end portions or rear end portions of
the magnets 17 are returned to the magnets 17 by the cover portions 15b
(See Ain FIG .8). Therefore, magnetic flux |eakage can be restrained,

and an enh t.of . driving,.efficiency.of the.objective lens driver 11
SR Oﬁtth e’ P%etgPetﬁg Fﬁ&??n&egﬁﬁT{gﬁ? tfie movabl e

can be contrived. t
portion 13; around.the axis o e support shaft 16. In this

i urne |t
case, sincer?%%l?r%gk%ﬁQIBSF §05504, 8 ﬁﬁggﬁede§F§F€rbﬂnB§iﬁBOWH&IPﬁed al ong
the front s%de gortions_24b or the rear side portions 24c of the focusing
coil 24, the WHEGFhPLicktR 9528nr8hErR| déghscared Bhotheeleshricand rear

sides in the turned state approach to the condition of being parallel to
t he magnet'sva¥s {osepa Fies, is ocgnguabyd Ther eépredutheatr askpngatbbhs 25 on
one side are located at portions where the flux density is high, so that
driving effigahcy Aitn thte ttriawki Mpdisien iomtisP2is conducted by

supplying an electric current to the focusing lens 24 and

tracking control is conducted by supplying an electric

current to the tracking coiis 25 so that a spot of the

laser light is focused on a recording track of the disk

type recording medium 102.

At the time of the focusing control, the movable

portion 13 is operated in the axial direction of the

support shaft 16 so that the spot of the laser light

radiated through the objective lens 22 is focused on the

éignal recording surface of_the disk type recording

medium 102. At the time of the tracking control, the

movable portion 13 is turned around the axis of the

support shaft 16 so that the spot of the laser light

radiated through the objective lens éz is focused on the

signal recording surface of the disk type recording

medium 102,

In the objective lens driver 11, a magnetic circuit

~bassing through the magnets 17, the yokes 15, the base

portion 14 and the support shaft 16 to return to the
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25 Oct ober 2006 enhanced. At this tine, the front side portion 24b on one
side and the rear side portion 24c on one side of the f@é@siohyr2¥iqd 24

al so approach to the-condition of being parallel to the magnets 17, so
that driving efficiency in the focusing direction is enhanced. At the tine
of the tracking control, the novable portion 13 is turned in the tracking
direction according to the relationship between the currents flow ng
vertically through the portions corresponding to central portions of the
magnets 17 of the currents flowing through the tracking coils 25, and the

magnetic field d a force.in the direction opposite to the turning
di rection moafgr%%es r%oaﬁlalb et pPEton” %nvxbd]lﬁ? d“%%a}@%ﬁe‘?%’f'ého%ymth% currents

fl ow ng verticalk% thraough the portions 25a.f 25b projected fromthe
focusi ng CRIFFLDHATR HPS ratkd hod 1 E8F FE0 50t | bhe heupppet$RAL T b dri ver
11, however, the portions 25a, 25b of the tracking coils 25 are | ocated
cor r espon@ &P e et PlorEhonsunsir bfshakt ybkescddrdimndta he
directions of the magnetic fluxes are deflected by the cover portions 15b
so as to gé&fercdes tdriioviqur ey aess s ing ehtargh nthali feots ong ofoittheaovabl e
portion 13 (See Bin FIG 8) Therefore, the driving forces in the
di recti on®xf dheasgastkiimg tdwel Xurdd ng of the novabl e 23 25 Cct ober 2006
In the objective lens driver 11, the yokes 15 are
provided with the cover portions 15b, and magnetic fluxes
emitted from front end portions or rear end portions of
the magnets 17 are returned to the magnets 17 by the
- cover portions 15b {See A in FIG. 8). Therefore, magnetié
flux leakage can be restrained, and an enhancement of
driving efficiency of the objective lens driver 11 can be
contrived.
At the time of the tracking control, the movable
portion 13 is turned around the axis of the support shaft
16. 1In this case, since the tracking coils 25 are in the
state of being inclined along the front side portions 24b-
or the rear side portions 24c¢ of the focusing coil 24,
the tracking coils 25 on one side located on the front
and rear sides in the turned state approach to the
condition of being parallel to the magnets 17 (See FIGS.
9 and 10} . Therefore, the tracking coils 25 on one side

. are located at portions where the flux density is high,

so.that driving efficiency in the tracking direction is
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portion 13 are generated, so that an enhancenent of the driving efficiency
in the tracking direction can be contrived. Wen the foca$ficapecddid ol or
the tracking control is conducted in the objective |lens driver 11, the
novable portion 13 is operated relative to the support shaft 16, as
descri bed above. In this case, since the side surface portions 19b of the
novabl e portion 13 are provided with the front side ribs 19g and the rear
side ribs 191 with an increase in thickness and an increase in stiffness,
resonance can be prevented from being generated at the time of operation

of the nov ti 13.. FIGS. 9 and 10 show,the operations of the
novabl e 6%%%%%%8%3 ?ﬂ:tﬁ%l?r%%%?hg r%%??%n?lé?GPO CERBWRR P Ui ti on

where the tﬂgckiqg control is gerforned and the novabl e portion 13 is
moved in THE AHRctEonT T35 &FABePPREIPRadRFNg cORes S29eaPé thBpplied with

electric currents in such directions as to nove the novable portion 13 in
the directiUMARY tF11 npdableopdPPrenchatpsthevednditine dfreetnsn Ti from
a neutral position thereof; in this case, a force in the direction T2 in
whi ch t he B el o pohei Bagneta 7. the thagndrivingnbéfilbemce pul | ed
toward central portions of the nmagnetic fluxes generated fromthe nagnets
17 is 24 XHeOdtastyerimXD0dir genbomt Bel émhahmeedovabl e portion 13. Therefore,

when t he

At the time of the tracking control, the movable
portion 13 is turned in the tracking direction according
to the relationship between the currents flowing |
vertically through the portions corresponding to central
portions of the magnets 17 of the .currents flowing
through the tracking coils 25, and the magnetic fields,
and a force in the direction opposite to the turning
direction of the movable portion i3 would be generated by
the currents flowing vertically through the portions 25a,
25b projected from the focusing coil 24 of the tracking
coils 25.

In the objective lens driver 11, however, the
portions 25a, 25b of the tracking coils 25 are located
éorrespondingly to the cover portioﬁs 15b of the yokes 15,

| and the directions of the magnetic fluxes are deflected
by the cover portions 15b so as to generate driving
forces in the turning direction of the movable portion 13

~{See B in FIG. 8). Therefore, the driving forces in the

directions for assisting the turning of the movable
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supply of the electric currents to the tracking coils 25 in such
directions as to nove the novable portion 13 in the dir@8QaberT2006

st opped, the novable portion 13 is turned in the direction T2 to return to
the neutral position thereof (See FIG 5). FIG 10 shows the condition
where the tracking control is perforned and the novable portion 13 is
noved in the direction T2. Since the tracking coils 25 are supplied with
el ectric currents in such directions as to nove the novable portion 13 in
the direction T2, the novable portion 13 is noved in the direction T2 from

the neutral,.positip g ..{0-this case, a force in the _direction Ti
in which fﬁ%:projectP%%Qﬁ%$§%%%%836a58fgﬁﬁg aﬁaﬁﬁé??ﬁeﬁﬁﬂﬁe?fzﬁﬁﬁre pul | ed
netic. fluxes generated from'the magnets

toward cenir.al. portions. of the :

17 is genrHel{lg%lerp ienffh%ler%%bjr% %%‘?tFBﬁCEBFQTﬂH Fbten GARBnPEhe supply of
the electric currents to the tracking coils 25 in such directions as to
nove thelﬁﬁﬁﬂﬁ¥¥ié;tion 13 in the direction T2 is stopped, the novable
portion 13 is turned in the direction Ti to return to the neutral

posi tion ther eof "P&8e tPRGE oS s iAPGS ontrrcdn b 11 X hsh dw amhignee retost tafo It he
movable portion 13 in the focusing direction. 25 25 Cctober 2006 FIG 11
shows t he tEof@indust:ashdme thee wdijmy ttiont rivéns sipievdéorned tine ndwealbyabl e

portion 13 is noved in the
portion 13 1s operated relative to the support shaft 16,

as described above. In this case, since the side surface
portions 19b of the movable portion 13 are provided with
the front side ribs 199 and the rear side ribs 19i with
an increase in thickness and an increase in stiffness,
resonance can be preﬁented from being generated at the
time of operation of the movable portion 13.

FIGS. 9 and 10 show the operations.of the movable
portion 13 in the tracking direction.

FIG. 9 shows the condition where the tracking
control is performed and the movable portion 13 is moved
in the direction T1. Since the tracking coils 25 are
supplied with electric currents in such Qirections as to
move the movable portion 13 in the direction T1l, the
movable portion 13 is moved in the direction Tl from a
neutral position thereof; in this case, a force in the
direction T2 in which the projection portions 26a of the

'magnetic member 26 are pulled toward central portions of

the magnetic fluxes generated from the magnets 17 is
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direction FI. Since the focusi ng coil 24 is supplied wwth an electric
current in such a direction as to nove the novable port 2o@ckdei P00he

direction FI, the novable portion 13 is noved in the direction F1 froma
neutral position thereof; in this case, a force in the direction F2 in
whi ch the projection portions 26a of the magnetic nenber 26 are pulled
toward central portions of the nagnetic fluxes generated fromthe magnets
17 is generated in the novable portion 13. Therefore, when the supply of
el ectric current to the focusing coil 24 in such a direction as to nove

the ToVablpunadi D 42 i, g SGLLORET 15 Shopnet, L e ovahle port i or

13 is nmoved in the direction to return 10 the neu t her eof
(See FIG [ S e condition where the focusing,. control is
per f or ned S?r%jlt})he%frrojtg/laeblrgglv%oé{gi%ncﬁ%r?%t%'f/%dth? ntIHEFHY et bR 2. Since
t he focusi;ng coil 24 is. supplied with an electric current in such a
direction lgls Sq'[%1 ﬁdtz%\’fgctiﬁé”}%\?a%l%o g8TYs ora e vRh ke RRFERID obd PR t he

novabl e p%hti n 13 i.s noved in the direction F2 fromthe neutral position
“thereof; iTt% fir&eCiden I drxStqprate e aravan lpdntigi B the projection
portions 26a of the 26 25 Cctober 2006 nmgnetic nenber 26 are pulled
toward t h&UE8REr R S8et fdrectdon 2 riegmsttiuer:f |t eshegarmrtatadd from t he

magnets 17 is generated in the novable portion 13. Therefore, when the
position thereof (See FIG. 5).

FIG. 10 shows the condition where the tracking
control is performed and the'movable portion 13 is moved
in the direction T2. Since the tracking coils 25 are
supplied with electric currents in. such directions as to

~ move the movable portion 13 in the direction T2, the
movable portion 13 is moved in the direction T2 from the
neutral position thereof; in this case, a force in the
direction T1 in which.the projection portions 26a of the
magnetic member 26 are pulled toward central portions of
the magnetic fluxes generated from the magnets 17 is
generated in the movable portion 13. Therefore, when the
supply of the electric currents to the tracking coils 25
in such directions as to move the mo§ab1e portion 13 in
the direction T2 is stopped, the movable portionm 13 is
turned in the direction T1 to return to the neutral
position thereof (See FIG. 5).

FIGS. 11 and 12 show movements of the movable

portion 13 in the focusing direction.
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supply of the electric current to the focusing coil 24 in such a direction
as to nove the novable portion 13 in the direction F2 i g58atppeddOq he
novabl e portion 13 is noved in the direction FI to return to the neutral
‘position thereof (See FIG 7). As has been described above, in each case
where the novable portion 13 is noved in the. focusing direction or the
tracking direction fromthe neutral position thereof, a force for noving

t he novabl e portion 13 toward the neutral position is generated by the
magneti c nenber 26 fitted to the supported tube portion 19e of the bobbin

18, so that the vahl.e portion 13 is.appropriately held in the neutral
position in the ocdsﬁﬁg |?%ﬁn%¥ﬁ1%ﬁﬁpfﬁgontV%ﬁﬁﬁr%%?ﬁ?%ﬂﬂi%ﬂP?Ep%
nunQ£r qi menbers, _In addition, the holding of the
"Th 31

required ngni mm}1 t r
movabl e pord ifom 1% et Parabde; PPahieanl el ackPEsddinpphepri at el v
ly formng the |inear magnetic nenber 26 into a

and securely b _siqp L | |
predetermdrfe%e%%afﬁb Zhd SifGehdhe frutiodhoybih 24.8is Bhamdfied with j s
possible to contrive a reduction in production cost through a reduction in
t he nunberrfbfeer 25 qwhen P06 seohpandhrephios andtamendaricenent of
wor ki ng efficiency. As has been descri bed above, in the disk drive device
1, no yok&av&ahleguiamwd an hein nisheled of et biton nBghetise Iifowsb e conponent
el enent of a magnetic circuit
portion 13 is moved in the direction F1 from a neutral
position thereof; in this case, a force in the direction
F2 in which the projection portions 26a of the magnetic
member 26 are pulled toward central portions of the
magnetic fluxes generated from the magnets 17 is
generated in the movable portion 13. Therefore, when the
supply of electric current to the focusing coil 24 in
such a direction as to move the movable portion 13 in the
direction F1 is stopped, the movable portion 13 is moved
~in the direction F2 to return to the neutral position
thereof (See FIG. 7).
FIG. 12 shows the condition where the focusing
control is performed and the movable portion 13 is moved
in the direction F2. Since the focusing coil 24 is
supplied with an electric current in such a direction as
to move the movable portion 13 in the direction F2, the
movable portion 13 is moved in the direction F2 from the

~neutral position thereof; in this case, a force in the

direction F1 in which the projection portions 26a of the
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of the objective lens driver 11. Accordingly, it is possible to contrive a
reduction in size and to secure good sensitivity. FIG 23 Gtahes2¢lfe
experinmental results of neasurenent of focusing acceleration sensitivity
and tracking acceleration sensitivity, for the objective lens driver 11
according to the present invention and three kinds of objective |ens
drivers according to the related art. The objective |lens drivers according
to the related art are one of the sane axial sliding type as the

objective lens driver 11, one of the type in which a novable portion is

supported fediXelh i ' ne of the type in.which a
novabl e pg%ﬁ on l| S supporét%gd;)%%a%ﬂ\df%ggdt%‘ggfgoﬁhebyc%n i %%r?h%l}s The

f ocusi ng i ensitivity and the. tracki accel eration
sensiti Vi t%ffcgérhger gﬁa\?gln%tlsirf’nzéclcue it a??%%r?%dp ’For&n'ir}?e V92885 . 145 S he val ue
i s higher, bearable .for i igher and the sensitivity is better. As

e is
shown in BFES LG AR JhiSAaNAP TR ROG IR 11 - TheEsEarRy f&alhd NS esent
invention has good sensitivity, 28 25 Cctober 2006 and has a good bal ance
bet ween t K&PPdAsOH Vil SLe dcifsi FHEERRE tHe Bendiaduaing iepik akidy. Wil e

t he objective lens driver 11 in which two tracking coils 25 each are
fitted toSH&bhasddaessionons tRianwte titee froousilvg poaitici Hasimhdgre shown in
t he above
' direction F2 is stopped, the movable portion 13 is moved
in the direction Fl1 to return to the neutral position
thereof (See FIG. 7).
As has been described above, in each case where the
movable portion 13 is moved in the focusing direction or
. the tracking direction from the neutral position thereof,
a force for moving the movable portion 13 toward the
neutral position is generated by the magnetic member 26
fitted to the supported tube portion 19e¢e of the bobbin 18,
éo that the movable portion 13 is appropriately held in
the neutral position in the focusing direction and the
tracking direction by a required minimum number of
members.

In addition, the holding of tﬂe movable portion 13
in its neutral position can be achieved appropriately and
securely by simply forming the linear magnetic member 26
into a predetermined shape and fitting it to the bobbin

~18. Therefore, it is possible to contrive a reduction in

production cost through a reduction in the number of
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description, one focusing coil each nmay be provided at both side portions
24a of the focusing coil 24. In that case, in order to Bolatabena006
sensitivity and secure appropriate operations,. the tracking coils 25 nust
be disposed at symmetrical positions with respect to the center of the
focusing coil 24, as shown in FIGS. 14 and 15. The concrete shapes and
structures of conponents shown in the enbodi nents above are nerely
concrete exanples in carrying out the present invention, and these are
not to be construed as limtative of the technical scope of the invention.

29 25 Cctqhgr T | AIMED IS: 1. An objective leps driver

conpri si ng: f%ﬁ%&or@ asse%%arr% B a%c?fﬁ%ﬂgt?g ‘{’?%f]éjrl?%l? Pi:%ﬁfﬂ‘?%i ng a

base portion, a uppor t shaf t p%&L cted from said base portjion, and a pair
[

of yokes respect ey BFSPedEs ehebaNife dit édts $H sks EHIVE support

shaft from both side edges of said base portion and |ocated oppositely to
each ot hel*SH4IF dai d“’sdﬁ’g‘cﬁtl%%quw%r%&%eﬂs%@ﬁ P ¥okes havi ng opposed

surfaces to which nmagnets are fitted; and a novabl e portion supported on
sai d supp@ROn&Etsr 117 GfS SaiPrRgEtt dkefeent @ a ondgneturmablecwround t he

axis of said support shaft and slidable in the axial direction
of the objective lens driver 11. Accordingly, it is

possible to contrive a reduction in size and to secure
good sensitivity.
FIG. 13 shows the experimental resulté of
-measurement of focusing acceleration sensitivity and
tracking acceleration sensitivity, for the objective lens
driver 11 according to the present invention and three
kinds of objective lens drivers according to the related
art. The objective lens drivers according to the related
art are one of the same axial sliding type as the
objective lens driver 11, one of the type in which a
movable portion is supported on a fixed portion by a wire,
and one of the type in which a movable portion is
supported on a fixed portion by a leaf spring. The
focusing acceleration sensitivity and the tracking
‘acceleration sensitivity are given in acceleration (G)
per unit volt (V}; as the valﬁe is higher, bearable force
is higher and the sensitivity is better.
As shown in FIG. 13, the objective lens driver 11

according to the present invention has good sensitivity,
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of said support shaft, holding an objective |l ens having an optical axis
substantially coinciding with the axial direction of salflCstoyeoRd0Gshaft,
and conprising a focusing coil supplied with a driving current at the tine
of focusing control of laser light radiated onto a disk type recording
medi um t hrough sai d objective lens, and at |east a pair of tracking coils
supplied with a driving current at the tinme of tracking control of said

| aser light, wherein said magnets, said yokes, said base portion, and
sai d support shaft forma magnetic circuit. 30 25 Cctober 2006 2. An

obj ective éegs driver a cordin% to claim1;, further conprising: a magnetic
menber fored PR%a®. F8OGhPFLIRRAG PEitifeenc Glnsr isensd tavpaivr isf proj ecti on
portions g&ginun1in outside dianmeter with a central portion therebetween,
and fitteCTHSERF M vERE eSpRFiFbMityaild paiackdhgpr of ection portions

bei ng respectively attracted toward central portions of said nmagnets so as
thereby to hold é’éild-e ridhvealsibs qeorivenl eéms adniwdr al 1 pasiwhiddh i twa f Ocusi ng
direction and in a tracking direction. 3. An objective lens driver
accor di ng tRrGtHiIndobks 225 edeh ehnesAi drgakes Boeheache PpO¥LdedsW th cover
portions formed of a magnetic material, said cover portions covering
~surfaces 44 eaSttlon omusime @i Ba24 has been shown in the above

description, one focusing coil each may be provided at
both side portions 24a of the focusing coil 24. 1In that
case, in order to hold good sensitivity and secure |
appropriate operations, the trackiﬁg coils 25 must be
disposed at symmetrical positions with respect to the.
center of the focusing coil 24; as shown in FIGS. 14 and
i5.

The concrete shapes and structures of components
shown in the embodiments above are merely concréte
examples in carrying out the present invention, and these
are not to be construed as limitative of the technical

scope of the invention.
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magnets in a direction orthogonal to the axial direction of said support
shaft and orthogonal to a direction connecting said yokasOctpbep0$bj ecti ve
| ens driver according to claiml1,2 or 3 further conprising: a cover forned
of a magnetic material |ocated on the opposite side of said base portion
of said support base with respect to said novable portion and covering
sai d novabl e portion, wherein an end edge on the objective |lens side of 31
--------------- 25 Oct ober 2006 said cover is bent to the side of said
novabl e portion to forma bent portion. 5. A disk drive device in which a
di sk type wBcordi 1B fitted to a disk table is rotated by a driving
motor, and a recording surface of said rotated disk type recording nedi um

is irradiated with Iggerbligpt tErougB an objective | ens of an objective

| ens driver, said objectTVve“F&hs aff\fef ¢Sipr CSPREISA8upport base for med
of a magnetic material, conprising a base portion, a support shaft
projected from &afHPBlsE E&Fﬁ GRImgy of Fimagsre tisk @@ teagpdot i vel y
projected in the sane direction as said support shaft from both side edges
of sai d b&SEBFGSHHNGn 2amd S PRt OBHppdsTERPYT t oslemitth mitdieec vid hf sem d

support shaft : )
said base portion, and a pair of yokes respectively

projected in the same direction as said support shaft
from both side edges of said base portion and located
oppositely to éach other with said support shaft |
therebetween, said yokes having opposed surfaces to which
magnets are fitted; and

a movable portion supported on said support shaft
of said support base so as to be turnable around the axis
of said support shaft and slidable in the axial direction
of said support shaft, holding aﬁ objective lens having'
an optical axis substantially coinciding with the axial
direction of said support shaft, and comprising a
focusing coil supplied with a driving current at the time
of focusing control of laser light radiated onto a disk
type recording medium through said oﬁjective lens, apd at
least a pair of tracking coils supplied with a driving
current at the time of tracking control of said laser
iight,

wherein said magnets, said yokes, said base portion,

and said support shaft form a magnetic circuit.
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t her ebet ween, sai d yokes havi ng opposed surfaces to which nagnets are
fitted; and a novable portion supported on said support gh&fctobeoR0Gni d
support base so as to be turnable around the axis of said support shaft
and slidable in the axial direction of said support shaft, holding said
objective |l ens having an optical axis substantially coinciding with the
axial direction of said support shaft, and conprising a focusing coil
supplied with a drivi ng current at the time of-focusing control of |aser
light radiated onfo said 32 25 Cctober 2006 disk type recording nmedi um
through said obj g:tl & |kecting LAng eistver p%ﬁ?o’égfﬂg dekigkptoi 15

supplied V\%ﬁpﬁﬁ driving current at the time of tracking control of said

| aser |igh &F eFAmRE; 8*RHgnets, said yokes, said base portion, and said
support shaft forma magnetic circuit. 6. A disk drive device accordl ng to
claim5, furthe m?‘éﬁ%g“e@%gﬁ@meﬁ nemberrol @i Tedrimg afsomghl y ring
form conprising a pair of projection portions maxi numin outside

di anet er Wi TTPBHL T r%lpwwf)mxmebe@neanrtaaﬂs hafi@dmt onsai d novabl e
portion, said pa| r of projection portions being respectively attracted

toward cerftytiid DHitamreenividd b negnetsl spoasishetebyel O fobsl, S2i4
nmovabl e portlon in a neutral positionin a focu5|ng
fitted to said movable portion, said pair of projection

portions belng respectlvely attracted toward central
portlons of said magnets so as thereby to hold said
movable portion in a neutral position in a focusing
direction and in a tracking direction.
3. An objective lens driver according to claimll or 2,
wherein said yokes are each provided with covér
portions formed of a magnefic material, said cover
portions covgring surfaces at least on one side of said
magnets in a directioﬁ orthogonal to the axial direction
of said Support shaft and orthogonal to a direction
connecting said yokes.
4. An objective lens driver according to claim 1,2 or 3
further comprising:
a cover formed of a magnetic material located on
the opposite side of said base portion of said support
base with fespeét to said movable portion and covering
said movable portion,

wherein an end edge on the objective lens side of
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direction and in a tracking direction. 7. A disk drive device according to
claim5.or 6, wherein said yokes are each provided wi th26d&deber 360G i ons
formed of a magnetic nmaterial, said cover portions covering surfaces at

| east on one side of said nagnets in a direction orthogonal to the axial
direction of said support shaft and orthogonal to a direction connecting
said yokes. 8. A disk drive device according to claimb5,6 or 7 33 25

- Oct ober 2006 further conprising: a cover forned of a magnetic nmateri al

| ocated on the opposite side of said base portion of said support base

W th respegt: ko Ld epvabl grtion and cqveri.ng said novabl.e portion,
wher ei n angéhg 8ggégoggtﬁgngbﬁgc%bﬁesﬁgﬁso i&élgfm°§§P CcHEPELLPY fént to
ortion to forma bent portion. 9. Anobjective

t he side ogoggjd gDvale P
lens drivet tonprPsthgP°a b88e forned of a magnetic material, conprising a

support shaft projected.in the optical axis direction of an objective
| ens, and at IeasJ'(' aPp8iekoldriggndevHias iy whicht 2ok ako twliiech magnets are
respectively fitted; and a novabl e portion turnably and slidably provided
on said SUPPOFEiR%arediwmnpitspdgteandddbketable Lensptatefiobuskng coi
supplied with a driving current at the tine ‘
driving motor, and a recording surface of said rotated
disk type recording medium is irradiated with laser light
through an quective lens of an objective lens driver,

said objective lens ériver comprising:

& support base formed of a magnetic material,
comprising a base portion, a support shaft projected from
said base portion, and a pair of yokes respectively
projected in the same direction as said support shaft
from both side edges of said base portion and located
oppositely to each other with said support shaft
therebetween, said yokes having opposed surfaces to which
magnets are fitted; and

a movable portion supported on said support shaft
of said support base so as to be turnable around the axis
of said support shaft and slidable iﬁ the axial direction
of said support shaft, holding said objective lens having
an optical axis substantially coinciding with the axial
direction of said support shaft, and comprising a |

- focusing coil supplied with a driving current at the time

of focusing control of laser light radiated onto said
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of focusing control of laser light radiated onto a disk type recording
medi um t hrough said objective lens, and a tracking coil 25@mpdbced0® t h a
driving current at the tinme of tracking control of said |aser |ight,
wherein said support shaft, said magnets, and said nagnet fitting portions
forma magnetic circuit. 10. An objective lens driver according to claim9,
further conprising: 34 25 Cctober 2006  a ring-shaped magnetic nenber for
el astically clanping said novable portion, wherein a pair of projection:
portions projected respectively to the sides of said nagnets are provided
at porti GASkotY®s FamRyting mehben Upposghesaddeabheothee 1awéh said
novabl e portion therebetween, and said projection portions are '
respectivery attlgeséd a @mind oft entarkpod téONFs Ofuspl e 8BGNEL S, SO as
thereby to hold said novable portion in a neutral position in a focusing

directi ondahding euttreaki ng dileeaiin®N .o fllorA% O €44 VEL] 696 dliyer
according to-claim9 or 10, wherein each of said magnet fitting portions
conpri seslageappigntimt el y U-shaped yoke provided oppositely to said :
focusing coil and said tracking coil wth respect to said nmagnet so as to

TP S o e PR g i DR A R T
and said support shaft form a magnetic circuit.
6. A disk drive device accofding to claim 5,
fuffher comprising: |
a magnetic member formed in a roughly ring form,
comprising a pair of projection porticons maximum in
6utside diameter with a central portion therebetween, énd
fitted to said movable portion, said pair of projection
portions being respectively attracted toward central
portions of said magnets so as thereby to hold said
movable portion in a neutral position in a focusing
direction and in a tracking direction.
7. A disk drive device according to claim 5.0r 6,
wherein said yokes are each provided with cover
portions formed of a magnetic material, said cover
portions covering surfaces at least on one side of said
magnets in a direction orthogonai to the axial direction

of said support shaft and orthogonal to a direction

.connecting said yokes,

8. A disk drive device according to claim 5.6 or 7.
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12. An objective lens driver according to claim9, 10 or 11 further
conprising: a cover portion formed of a nmagnetic materi al5$mtoher 200ded as
to cover said focusing coil, said tracking coil, and said magnet, wherein
one end of said cover portion opposed to said objective lens is bent to
the side of said base. 35 25 October 2006 13. A disk drive device in

whi ch a signal recoding surface of an optical disk being rotated is
irradiated with laser light through an objective lens of an objective

| ens driver, said objective lens driver conprising: a base forned of a

magneti c ngi£flh ’c8ﬂﬂPEE§h g a support shaft projected in the optica
axis direction o an objective lens, and at least a pair of magnet fitting

portions to mhicgln%¥g¥sf§rqﬁ§es ectivelé fitted, and a novable portion
turnably and slida ded - 3 RGpP6r PasREFRL LorPFEdi MY said

ﬁiy pr oVvi

objective l.ens, a focusj coil supplied with a driving current at the
“time of f?ﬂﬁnﬁ?ﬁf%ﬁﬁ?r6?ng°?a§%?dlg@ﬁ? Pad&itdad odnseid gnBrortype
recordi ng nmedi um t hrough said objective |lens, and a tracking coil supplied
with a driRASRy Hurk SReSBECE heCt $#kd BPVebaekpegtdont poll obveridal aser

| i ght, wherein said support. shaft, said magnets, and said nagnet fitting
portions fSA daighes iROBRFQWIt . '

wherein an end edge on the objective lens side of
said cover is bent to the side of said movable portion to
form a bent portion.

9. An objective lens driver comprising:

a base formed of a magnetic material, comprising a
support shaft projected in the optical axis direction of
an objective lens, and at least a pair of magnet fitting
portions to which magnets are respectively fitted; and

a movable portion turnably and slidably provided on
éaid support shaft, comprising said objective lens, a
focusing coil supplied with a driviné current at the time
of focusing control of laser light radiated onto a disk
type recording medium through said objective lens, and a
tracking coil supplied with a driviﬁg current at the time
of tracking control of said laser 1light,

wherein said support shaft, said magnets, and said
magnet fitting portions form a magnetic circuit.

10. An objective lens driver according to claim 9,

further comprising:
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14. A disk drive device according to claim 13, further conprising:

ari ng-shaped magnetic menber for elastically clanping sa&b@aaheaBs
portion, wherein a pair of projection portions projected respectively to
the sides of said magnets are provided at 36 25 Cctober 2006 portions of
sai d magneti c nenber opposite to each other wth said novable portion

t herebet ween, and said projection portions are respectively. attracted
toward center portions of said magnets so as thereby to hol d .said.novabl e
portion in a neutral position in a focusing direction and in a tracking
direction. 15. A&iBiadrihapedvinegnactor denBetOrokacinddiphilg, Wwherein
each of said magnet fitting portions conprises an approximately U shaped
yoke provi%famp bpposaiel yovabiai gof-ecusi,ng coil and said tracking coil with
respect to said nagnet so as to nake contact with said nmagnet, and said -

yoke covers at | edsirednvei sk @€y & pai Lo of; side surfaces of said
magnet. 16. A disk drive device according t%ﬁc %f%%i ?1%r%ReﬁEP further

conpri si-ngrespermibfe PO ¢d O & Of PGS Of £ @ netic material so_  _provided as
to cover said focusing coil, said ?ra%kf%gg %%???ggnﬂrgapﬁoﬁﬁ@ﬂgt?tmherein

one end Obo&&ﬁ@n%OWE'd%%&iﬁHbﬁ§%§Em§£$ﬁér opposite to each other
with said movable portion therebetween, and said
'p?ojection portions are respectively attracted Eoward
center portions of said magnets so as thereby to hold
said movable portion in a neutral position in a focusing
direction and in a tracking direction.
11. An objective lens driver according to claim 9 or 10,
wherein each of said magnet fiﬁting portions-
comprises an approximately U-shaped yoke provided
oppositely to said focusing coil and said tracking coil
with respect to said magnet so as to make contact Qith_
| said magngt, and said yoke covers at least a main surface
and a pair of side-surfaces of said magnet. -
12. An objective lens driver according to claimy9, 10 or 11
further comprising:
a cpver portion formed of a magnetic material so
provided as to cover said focusing coil, said tracking
coil, and said magnet,
wherein one end of said cover portion opposed to

said objective lens is bent to the side of said base.
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said objective lens is bent to the side of said base. 37 25 October 2006
OBJECTI VE LENS DRI VER AND DI SK DRI VE DEVI CE COVPRI SI NG THE ®aler 20B5TRACT
OF THE DI SCLOSURE The present invention relates to an objective |ens

driver including: a support base forned of a nagnetic material, conprising
‘a base portion, a support shaft projected fromthe base portion, and a
pair of yokes respectively projected in the sanme direction as the support
shaft from both side edges of the base portion and |ocated oppositely to
each other with the support shaft therebetween, the yokes having opposed

surfaces to whics magnefisiard fid ted; and; 4 WE?%&P'; Q%ﬁf’}e%%g[ ed on

t he support shaft of the support base so as to be tur e aroun he axis

of the supportas d : kdab i.n axi al . directi.on_qf the support
shaft, hol di ng gﬁé)gbjg{e]ctc} P\%/gblggnlggﬁgv{otﬁg%gnr(?%tait@éil 1§xi1§ra§aB§F§nti all'y
coi ncidin i axk di Lon_of fhe support shaft, and conprising a
focusing,g%%ﬁ%h%%%% ig%shﬁﬁthésagi3Fn8£33FFéHF‘§Fth8ftFHE of focusing
control of_;, é$ {véi Qt r&diated onto a di sk type recordi ng nedium through
the objective 1ens. and at*t&85t a pair of tracking coils supplied with a
driving current at.gﬂe tinme of tracking control of the laser |ight, wherein
the magnets, th&EX k&P aHd BadePordnigier arrmeives pport

a base formed of a magnetic material, comprising a
support shaft projected in the optical axis direction of
an objective lens, and at least a pair of magnet fiéting
portions to which magnets are respectively fitted, and

a movgble portion turnably and slidably provided on
said support shaft, comprising said objective lens, a
focusing coillsupplied with a driving current at the time
of focusing control of laser light radiated onto a disk
type recording medium through said objective lens, and a
tracking_coil supplied with a driving current at the time
of tracking control of said laser light,

wherein said support shaft, said magnets, and said
magnet fitting poftions form a magnetic circuit.

14. A disk drive device accofding to claim 13,
further comprising:

a ring-shaped magnetic member for elastically
clamping said movable portion,

wherein a pair of projection portions projected

respectively to the sides of said magnets are provided at
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shaft forma nmagnetic circuit. FIG 3 25 October 2006

portioné_of said magnetic member cpposite to each other
lwith said movable portion therebgtween, and said
prqjection poptions are respectively attracted tbward
qehter portions of said magnets so asg thereby.to hold
said movable portién in a neutral position in a focusing
direction and in a tracking direction.

15. A disk drive devicé according to claim 13 or 14,

'Wherein.each of said magnet fitting portioﬂs
comprises an approximately U-shaped yoke provided
oppositély to said focusing coil ‘and said tracking coil
with respect to said magnet so as to make cohtact withr
said magnet, and said yoke cofers at least a main su:fa;e
and a pair of side surfaces of said magnet.

16. A disk drive device according to claim 13, 14 or 15
further comprising: |

a cover portion formed of a magnetic material so
provided as to cover said focusing coil, said tracking
coil, and said magnet,

.wherein one end of said cover portion opposed to

said objective lens is bent to the side of said base.
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