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/EKFRAEND SOR PHBE CENVENTION06

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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focused on a recording track. As an objective lens driver, there is known a
so- called axial sliding type objective lens driver in wibdbctoker?00@bl e

portion is supported on a 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 di sk type recording nmedium Such an axial sliding type objective |lens
driver has the nerits that the wei ght bal ance of the novabl e portion on

t he support shaft is good, aseismatic property in the tracking direction
i gpl.acenent of .the novable portion in the tracking

i's excellegt dlap .
direction f8F8FEFePot RECOLAHBAt tTRASK-t by its own wei ght woul d not easily

occur, and, further, skewing in the operating condition is little.

However, the rel AeRarePisGEIve|lemngdriper, obhectiie kemen dai ver has the
problens that, since a pair of inside yokes, a pair of magnets and a pair
of outsideca§%ﬂésaé%@1d$%b@é@m tyvpehebdppadivice lehdedriveh LRSRRELht 0 - t he

support shaft, the nunber of components is large, a reduction in size is
di fficul t,a aneivahie npowt bet ui $ nguppostelisohi ghsugpabt ShoPEr s3006 SUMVARY

OF THE | NVENTI ON Enbodi nents of the present invention contrive a . :
to be turnable around the axis thereof and slidable in
the axial direction, and focusing controi 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 gbod, 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
quective 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 regpect to
the support shaft, the number of components is large, a

reduction in size is difficult, and the manufacturing -

cost is high.




reduction in the size of an objective lens driver and a disk drive device
conprising the same, while securing good characteristic23ddctoliee 2009 ecti ve
| ens driver. In accordance with one aspect of the present invention, there
is provided an objective lens driver conprising: a support base formed of
a magnetic 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 fromboth side edges of the base
portion and | ocated oppositely to each other with the support shaft
t her ebet ween, the yokes havi ng opposed surfaces to which mnagnets are
fitted; and a novable portion supported on the support shaft of the
support base so as to be turnable around the axis of the support shaft and
sl i dabl e PHMMARYaRiFalHEi IESHENGITCOY t he support shaft, hol ding an objective
| ens having an optical axis substantially coinciding with the axial
direction of thabodappots sifafthe @rdseonprinsiengianf eousirigecei | supplied
.With a driving current at the tine of focusing control of |laser |ight
radi at ed eptocaidhnsknt ype mécer difngnmedijent3d va5 168ais0ker v2206 nd hr ough t he
objective lens, and at least a pair of tracking coils supplied with a
driving cdiséntiravet Hevitieneoaprtitaeki hgeCentey! wafi 1theecasend i ght,
‘wherein the '

good characteristics of the objective lens driver.

In accordance 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 suppert 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 the 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

3




magnets, the yokes, the base portion, and the support shaft forma
magnetic circuit. Since no yoke is required on the inside5dBctolee 206@gnet s

as a conponent of a magnetic circuit in the objective lens driver, it is
"possible to contrive a reduction in the size of the objective lens driver
and to secure good sensitivity. 1. Preferably, the objective |lens driver
further includes: a magnetic nmenber formed in a roughly ring form
including a pair of projection portions nmaxi mumin outside dianeter with a
central portion therebetween, and fitted to the novable portion, the pair

of project. r{ions, .hepng respectively attracted toward centra
portions &?Bﬁﬁéﬂﬁagﬁgt§b%§°§%9?h§?€%y ?%gh%FdEFﬁﬁtnﬁvaﬁFE °bortion in a
neut r al pq§ition in_a, ocusing,d%reption and in a tracking direction.

Ther ef or e, 53 6dth TRLES WABPRI L efh e hih ob| @rpBingoRuFrEenbvall ##et he focusing
direction gr in the tracking direction, a force for noving the novabl e
portion tdvidrd 9% £TRekiRg $eRF¥bef sthenbiaesdl byht hewhemeimt tle menber |
so that the novable portion is appropriately maintained in its neutral

posi tion MPSREss 2Hheyokes. 2006 bz uxdnyidir egtd ovhanshphert r acki ng
direction by a required m ni rum nunber of nenbers. Moreover, only if the

magnet i ¢ w&giSdr fleawi iy eegnetic circuit.

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
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roughly ring shape is provided with a predetermined configuration to be
fitted to the novable portion, then it is possible to agprogobat260§,
reliably hold the novable portion in a neutral position. Therefore, it is
possible to contrive a reduction in production cost through a reduction in
t he nunber of conponent parts and an enhancenent of working efficiency.
Preferably, the yokes are each provided with cover portions fornmed 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 suppog&xgﬂgft and orthogonal to a direction connecting the yokes.
Ther ef or e, i hee™ ] HE- TG 204 | thestHaakiag ediFeeri@ndpcr ti ons of the
magnets are returned to the magnets through the cover portions, flux
| eakage cATBETLEME B b em ehheerleeent of driving efficiency of the
objective lens driver can be contrived. Preferably, the objective |ens
driver further HMR&rGYes: andyvél ftdverwe gmfe td cmagimdleirc hawtieri al | ocated on
the opposite side of the base portion of the support base with respect to
t he novabreugdriy ovinandheeeeriingtdiel de @5 iAH ehafr 2006 rrieab! e portion,
wherein an end edge on the objective I|ens side of the cover is bent to the
si de of tkenfigalriacioponid ®r t6d teran o kel A 1N pokhalesf Ofged €aki ng
fl uxes '
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
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

5




directed toward the recording surface side of the disk type recording
medi um are taken in through the bent portions, and the e&bfQaelerafiq he

| eaki ng fluxes on a reproduction operation and a recordi ng operation can
be obviated, so that nore appropriate reproduction and recording
operations can be contrived. In accordance wi th another aspect of the
present invention, there is provided a disk drive device in which a disk
type recording nediumfitted to a disk table is rotated by a driving
notor, and a recording surface of the rotated disk type recordi ng nmedi um

S hoh Bvhydd ol @R8I | (A0ELRr 8HOUNANADLCh | B BHS50Fi30 OPLoct I ve

| ens driver, the objective | ens driver conprrsing:

a magneti G dial, d uding. a .base_portion, a, support_ shaft  projected
fromthe &§§§eﬁi§%iﬂﬁﬁgﬂﬁu#%§% it50 e?Eké@ F%%p%%%?vggthPoF8EFgHein t he

sane directiqn as . .the support shaft fromboth side edges of the base
portion a??c?r% 5 gfp%%'gat RS2t PREERON ot e TREQT & hel elphig t £ s

1'0¢At eF
t her ebet ween, the yokes _ . having opgosed surfaces to which magnets are

fitted; afd*SsooyvEME otk ecppditedseniatr sidporf thafdisk the 6 25

Cct ober 2006 support base so as to be turnable around the axis of the
support sHAPE ZRGosdiggbmediinm rexiateniiredtimmal tihe beuwpport shaft,

hol di ng the objective | ens having an
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

6




optical axis substantially coinciding wwth the axial direction of the
support shaft, and including a focusing coil supplied w2 dokari200mg
current at the time of focusing control of laser light radiated onto the
di sk type recording nmediumthrough the objective lens, and at |east a
pair of tracking coils supplied with a driving current at the tinme of
tracking control of the laser light, wherein the magnets, the yokes, the
base portion, and the support shaft forma nagnetic circuit. Since no yoke
IS required on the inside of the magnets as a conponent of the magnetic

e 2%‘%‘?%’-"9 R ”§°§fa' FoRRART brErerDa Bhe MEis PAVCRR ve

it is pos to co rive a re
devi ce thrgﬁ% du tlondl e size of the objective lens driver, to
secure good Sensi t| Pt tHh %}"ec’c‘?v”eh?e%lﬂh@e?ecmt%f dittince t he

th dISk drive device. Preferably, the disk drive device

reliabilit

further r%ﬁ?d’erst ag i it shiemtive ‘berpuganing iag form
conprising a pair of projection portions maxi mumin outside diameter with
a central PHiGn atidr eprsican;iadiy T2m ol oherv 2096chd idstied to the
movabl e portion, the pair of projection portions being respectively
attract ed digRertd osestir dhe powpicorts sifa fithe ampnietSLedims d fyefdido hold the

novabl e _
coil supplied with a driving current at the time of

focueing control of laser light radiated onto the disk
type recording medium through the objective lens, and at
least a pair of traeking'coils supplied with a driving
current at the time of tracking control of the lasee
‘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
ebjective 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




portion in a neutral position in a focusing direction and in a tracking
direction. Therefore, in each case where the novable po26iQuiotcs 20ved in

the focusing direction or in the tracking direction, a force for noving
the novable portion toward its neutral position is generated by the
magneti c nenber, so that the novable portion is appropriately maintained
inits neutral position in the focusing direction and the tracking
direction by a required m ni mum nunber of nenbers. Mreover, only if the
magneti c nenber having a roughly ring shape is provided with a

pr edet er m onfiguratio 0 be fitted to the novabl e portion, then it
i S poOSSi blfﬁd%e(gp T o ‘i}alf'%‘f%}ff‘? eq'?’éfﬂ'?nhof:getH%lrn%@aﬁ)lf‘@%%ﬁ?%n ina

neutral position. Therefore, it Is _possible to contrive a reduction in
product i oPTostOE IR SIRfh TETREFICHTDIY | AtERachedbeevarnd cormlbreht parts and
an enhancenent, of working efficiency. Preferably, the yokes are each
provi ded WAHEFverof pehe i g7 iRl @% bhenghetie halkdriké menebkever
portions covering surfaces at |east on one side of the nmagnets in a

di recti onPOTtHegoridl a qeuvteraxingd s idi Yewt i wna 8f @5uGotg ikirr &H00on ofnd he
support shaft and orthogonal to a direction connecting the yokes.

Ther ef or e insianderddiel nmpghietdar i o .UX €% egeiterrat, ed nf kaghead spokticarRs of the

magnet S are
‘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 thé'
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 ﬁarts and
an enhancement of working efficiency.
Preferably, the yokes are each provided with cover
portions formed of a magnetic material, the cover
portions covering surfa¢es at least on one side of the

magnets in a direction orthogonal to the axial direction

8




returned to the nmagnets through the cover portions, flux |eakage can be
restrai ned, and an enhancenent of driving efficiency of 25Hectolimr2086 ve | ens
driver can be contrived. Preferably, the disk drive device further
includes: a cover fornmed of a nagnetic material |ocated on the opposite
side of the base portion of the support base wth respect to the novable
portion and covering the novable portion, wherein an end edge on the
objective lens side of the cover is bent to the side of the novable
portion to forma bent portion. Therefore, |eaking fluxes directed toward

t he recor@kn&ﬁ%ﬂéﬁ%ﬁ%f%(ghé%ﬁ£§§%g£gf?8§¥§§%rg%ﬁ%dégg nedium are taken in

~through the bent portions, f aki bo?luxes on a

repr oducti at j a recqrding. operation can be obvjated, so that
nore appr g%?lln%?gt&?lgp% ugfol]%ens an herree(égfoor ng BYet dt1ME L e contri ved.
The abovefaﬁgﬁgther aspects featQ%es and advantages of the present

i nvention W hdCEITE & AT 99D RPRELPRF | Vi HRE JRAKREHE i dFCand appended
claims, taken in conjunction with the acconpanying draw ngs which show by
way of exAfpENESnEOprtdteMAs &ditbdch TRMIE Bie terver 2 Ceiober DDU6

invention, BRI EF DESCRI PTION OF THE DRAWNGS FIGS. 1 to 15 show enbodi nents
of the pri€@kfge 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

9




invention, in which: FIG 1 is a general perspective view of a disk drive
devi ce shown together with a disk cartridge; FIG 2 is a2jahaotadr 2006
perspective view of the inside structure of the disk drive device;, FIG 3
is an enl arged perspective view of an objective lens driver show ng a
cover in a separated state; FIG 4 is an enl arged expl oded perspective
view of the objective lens driver; FIG 5 is an enlarged plan view of the
objective lens driver, with the cover renoved; FIG 6 is a sectional view
taken along line VI-VI of FIG_ 5 wth the cover fitted; FIG 7 is a

sect i onal ¥$§g££§gen along line VI1-VII of FIG 5, wth the cover fitted;
FIG 8 is a concep?UaI view show ng 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 show ng the
condition where the novable portion is turned in the direction T1l, and FI G
10 is an S EHHREPFRRPITIN SRoWBIPRABINGACI ti on where the novable

portion is turned in the direction T2
FIGS. 1 to 15 show embodiments of the present

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




FIGS. 11 and 12 show operations in a focusing direction of the novable
portion, in which FIG 11 is an enlarged sectional view2shaupbeg200e
condition where the novable portion is noved in the direction FI, and FIG
12 is an enlarged sectional view showi ng the condition where the novable
portion is noved in the direction F2; FIG 13 shows the experinental
results of neasurenent of acceleration sensitivities; FIG 14 is a
conceptual view showi ng a nodified enbodinment of the objective |ens
driver; and FIG 15 is a conceptual view show ng another nodified

enbodi nent objective lens driver. DETAILED DESCRI PTI ON OF THE
PREFERREDEEﬁEBBP%% RbﬂfegnﬁgawﬁﬁﬁtELSfCaﬁd65P8€tWU§rFeﬁ§edriver and a

di sk drivecgevice i ncl uding the sape, according to the present invention
will be deSYIEd BRI OtPT et &r FRARSH0lnt HeeafdBABARYNNEL dr aM nBEG- I n t he
foll owi ng enbodi nents, the present invention is applied to a disk drive
device caghpt® ¥t $RMOHRE PR oY igw s kwiypethecorndnyi omdierdl 25
Cctober 2006 (magneto-optical disk) having a diameter of about 64 mm and
an obj ect it [ma¥akdre \roT piovi Hedteheediin The diskcdiéwerzievice 1 includes
desired conponent nenbers and nmechani sns di sposed in a thin box |ike
housi ng 2, and aFfifént 1durhnacd 20fshiclve opeusitiend i a focusing
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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provided with a rectangul ar | oad/eject port 2a (See FIGS. 1 and 2). A door
3 for opening and closing the | oad/eject port 2a is suppérQaabeoBOlthe
housing 2 (See FIG 1), and the door 3 is operated to open the | oad/eject
port 2a when a disk cartridge 100 is |loaded into the housing 2 or is
ejected fromthe housing 2. The disk cartridge 100 includes a flat case
body 101 in which a disk type recordi ng nedium 102 having a dianeter of
about 64 mMmis rotatably contained (See FIG 1). Operation buttons 4 for
di spl ayi ng various functions are di sposed at predeterm ned positions of
roduction, . stoppage of

the housi diee HLG 1) For anple, r
e £ - ) : :
operation, change o?p%%%%]é Q/%Olfj}weel?ag?%%t?oﬁgaﬂ?tt"ﬁeoﬁl%?O‘éﬁr tiW8e fromthe
housi ng 2, V. rai ouzor.editi n% funcéi_ons and the lLike are perfornmed by
operating at"ﬁlg' ToFerH ¢ ohY But $ohsd 7 ver gpae¥ided FhenpiPosed in the housing
2 (See FIG 2). A drjvi n%grmtor (spindle notor) which is not shown is 12
25 Oct ober 2006 T8PsPFdSEd i vendavdwer sildeclofdes digssimast icainippneatt r al
portion of the chassis 5 and a disk table 6 is fixed to a motor shaft of
the drivi H§T™PeESr artheredssiams dissmrsad dibn avi thim ldespbsiei on hole 5a,
and the disk table 6 is projected to the upper side
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

12




of the chassis 5 through the disposition hole 5a (See FIG 2). A lead
screw 7 and gui de shafts 8 are disposed in parallel wtR5dattben28@6 on the
lower side of the chassis 5 (See FIG 2) At a position corresponding to
the disposition hole 5a of the chassis 5, an optical pickup 9 is supported
so as to be novable in the radial direction of the disk type recording
medi um 102 fitted to the disk table 6. The optical pickup 9 includes

requi red nenbers disposed on a novabl e base 10. In the optical pickup 9,
one end portion of the novable base 10 is screw engaged wth the |ead

screw 7, qﬂgﬂ%? d .portions_of. the .novabl e base fgyare sl idably
supported ont eéhgﬁc{hde&%hia?vf%rfl%ec’%p?i%'é SHILktD Y iSHOWAY in the
radi al dire%Uam1é? Hpe q{sk ﬂygﬁ recordi ng medi um 102 whi| e bei ng gui ded
by the gufdé Sivht ¢ & %yt A e drghdtaktevk 7s HHeshjtive | ens
driver 11 includes _a support 13 25 Cctober 2006 base 12 and a novabl e
portion 13 Q%555 B¢y thehuphorfingdeetan- (See FIGS. 3 to 7). The
support base 12 includes abase portion 14, yokes 15 respectively bent
upwar ds from bot Bigj gBagg§essS &F previded pdrthi en digposidianshppert shaft
16 projected

5a, and the disk table 6 is projected 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 position 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

13




upwards froma substantially central portion of the base portion 14. The
yoke 15 includes a main surface portion 15a, and cover pg6fQctabes2d®b bent
oppositely, inwardly from both edges in the |ongitudinal direction of the
main surface portion 15a, and engaging projection portions 15¢c are

provi ded on the upper side of and in connection with the cover portions
15b. Positioning projection portions 15d are provided at |ower end
portions and on the inner surface sides of the main surface portions 15a.
Magnets 17 are fixed on the inside surfaces of the yokes 15, respectively.

The magnet,s 17 (%he saQ§?§§ opn thejr surfaces facing to each other,
and their surface§1 RETHHRN sthprRPRRY A% Hhe TRRPES  (See
FIG 5) The facing surfaces of the magnets 17 nay be N poles. The magnets
17 are re iWfel oS 1P 1 o tHe 7} nsi de surfaces of the yokes 15 by, for
exanpl e, adhesion. The nmagnets 17 are positioned in the vertical direction
14 25 COctober 208Be pyrPRELphsise dri Agodndiescei basgopeirdrionl3d.of the
support base 12. O each of the magnets 17, the two surfaces orthogonal
to the surkes flist tr@@pmttﬂveﬂyomtlalmadmcﬁmzedadd;h tdhielec oxBrespor t i ons
15b (See FIG 3). The novable portion 13 includes required nmenbers
of the 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. Positioning projection portions
15d are provided at lower end portions and on the inner
surface sides 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 facing to each other, and their
surfaces on the side of the support shaft 16 are S 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




fitted to a bobbin 18. The bobbin 18 is forned of a resin material, and

i ncludes a main body portion 19 and a | ens hol der porti oR5 Qdolprdpected to
the front side fromthe main body portion 19. The main body portion 19

i ncl udes an upper surface portion 19a, side surface portions 19b
respectively projected dowmmwards from both side edges of the upper
surface portion 19a, and a rear surface portion 19c projected downwards
fromthe rear edge of the upper surface portion 19a, and a bal ancer
fitting portion 19d is projected to the rear side fromthe | ower edge of

the rear r rid on. 19c¢ . rted tube p o) Oe rojected
domnMardsI?E1%?g3¥ggﬁ£%%ng£§J%§$%%€?g$?ypoﬁéﬁ??ilf%%r??o%h%fsﬁﬁﬁéﬁbper
surface p i 9a,.(.See .FIGS. .6 and 7). the inside surfaces of the

si de surfggeéeggir i oﬁg 25 Of?rsézﬁjte ik g7onsthjf"9ftwé’r EYtASSTed to be

di spl aced tmardﬁtas the front side is approached, and are 15 25 Cctober
2006 i ncrdased It Hi% SUHAIUhE §94 £ 69 ntle ormkes deS rats 199 ( See

FIG 5) Besides, of the inside surfaces of the side surface portions 19b,
rear hal f FORGEhSY1IRAOVIhARITEPTD Wb df 392 atl&t GUtwar ds as the rear

side is approached, and are increased in thickness that nuch to
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




formrear side ribs 191 (See FIG 5). The lens holder portion 20 is
provided with a through-hole 20a, and three |ens hol di n@5gpaplear 200m
portions 20b are provided at the circunferential edge of the through-hole
20a. A bal ancer 21 having a circular cylindrical shape is fitted to the
‘bal ancer fitting portion 19d of the bobbin 18 (See FIGS. 4 and 6). An
objective lens 22 is held on the I ens holder portion 20 of the bobbin 18
in the state of being pressed by the three holding projection portions 20b

fromthe periphery thereof. A coil body 23 is fitted to the |ower surface
4 to 7) The

of the u ce.p Lon 19a _of . the bobbin 18 (See FI GS. /

coi | bodypgggﬂgggégs ?ug%%?en?%smﬁﬁgﬁ BgFBsQOOEOFPaEEPHE EoRFsT2BSar e
fitted respectiyely both sjide _ portions 24a of a focusing coil 24 wound
in a rougﬁjlpg)e/g L‘éf/‘?%n%iﬁgc ﬁ)r m%stlhf‘%p%fs ok Hre drekds cinzlacsserd ddie o

si de portigﬁ; 24a of the focusing coil 24, front side 16 25 Cctober 2006
portions A ArT T itFT A tohe Hikpl Beed balfepdstigns hkOhrane side is

approached, and rear side portions 24c are .inclined to be displaced
out war ds d9%H 94 ot e dil sl acgrproathedds See Eh&Sredr antd&)is The tracki ng

coils 25 located on the front side are
approcached, and are increased in thickness that much to

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

16




fitted respectively to the front side portions 24b of the focusing coi
24, and front end portions thereof are projected forwar@8 Qotaber 2606 fr ont
end of the focusing <coil 24 The tracking coils 25 |located on the rear
side are fitted respectively to the rear side portions 24c of the
focusing coil 24, and rear end portions thereof are projected rearwards
fromthe rear end of the focusing coil 24. Since the side portions 24a of
the focusing coil 24 are inclined as described above, the tracking coils
25 are in the state of being inclined along the front side portions 24b
or the re f coil 24, A net g menber
aﬂozsﬂictﬁléjoféﬂ aSe Zﬂ?cip:{né aT.o Q‘%erl 1ace¢ll %%vaa{ é %ported

26 formed of 't near magnetic

t ube porti %ge of, t he bobbi.n (%8 % to 7 The nagnetlc menber
26 is roughly ri ng slh paé)cfni”/\naf het %‘grr%?ﬂem%?)e%la iopR) 240 aTe of
prolectlon rt|o imumin outside dianeter are fornmed on both

| eft and %M PR s ot W45 ot t e ebMeetidofis he magnetic
17 25 Cbtober 2006 nenber 26. The magnetic member 26 is fitted to the
suppor t ed FPREEASHEG JiF e F IS + Hatarhes Jpr oj ection  portions 26a are | ocat ed
correspondingly to positions between the front side portions 24b and the
rear side porti&hg Rruackingheofdsugbndoceitkd24n( 8be EkGntSpide are

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

17




Wth the support shaft 16 inserted in the supported tube portion 19e, the
nmovabl e portion 13 is supported on the support shaft 16 2§®&chsber 300
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 nmedium 102 is perforned, and
the direction around the axis of the support shaft 16 is a tracking
direction in which tracking control for the disk type recording nmedium 102

is perforned.. In e ndi ti on where the npvable portion 13 is supported
mem}?eréh%]t T6'® MR Hlgrierenbey 46 bf)p%g%'aﬁ/ foddted directly on

on the suppor
the outside of the side surface fortions 19b of the bobbin 18 (See FIG 7)

In the coHtFRPOREhnErRE tRRThHYRAbt 88 p8Pt tBAt18hEsPEappeEied on the support
shaft 16, one end portion 27a of a flexible printed substrate 27 is fitted
to the boBHITEUWs Hml ahe betrteéndoporsPond2iblef tohposiekébse printed 18
----------------------- 25 Oct ober 2006 substrate 27 is fitted to the

base port ikgtweenfthdef sepposiddaserdPonFhasbnenéndhporéaons2¥a of the
flexible printed substrate 27 fitted to the bobbin 18 is electrically
connect ed poxr ttim s oolusiol) ot | f&adwy tdeil 24 (See FIG. 5).
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
typg 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 ouﬁside of the side
surface portions 19b of the bobbin 18 (See FIG. 7). 1In
;he 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
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tracki-ng coils 25, whereas the other end portion 27b of the flexible
printed substrate 27 fitted to the base portion 14 is c@hfetated20 a
driving circuit (not shown) for operating the objective lens driver 11. In
the condition where the novable portion 13 is supported on the support
shaft 16, portions 25a, of the tracking coil 25, projected forwards from
the front end of the focusing coil 24 are |ocated correspondingly to the
cover portions 15b located on the front side of the yoke 15, whereas
portions 25b, of the tracking coils 25, ©projected rearwards fromthe rear

end of thgybacysiadecqid 24 A JOGAed Lol resandl gl y,d q,the cover

portions 15b located on the rear si

covering able portion, 13 is fitted to the support bhase:12. The
cover 28 PUEPTREIBRSPE PReE oh, B B TaIGns e PEaCRephl EOREE30
proj ect ed daﬁn rdﬁ fron1b%§h l.,eft and right side edges of the top plate
portion 28T {AFEhSHPELFALEGLAl Fy B P Jhen babkgmetiSc ifet al material . Of
the cover 28, the portions where the top plate portion 29 and the side
plate 19 85¢BETdpRf1¥00BRRE6E EAORS Fdeafe dusimenicoddakiloandr sher ovi ded with
engagi ng hol es 28a spaced from each other in the front- rear direction. The
front edgerdfking €oplpl abe pberees t2@ iodhicor med asraibenf7popti on 29a

which is bent _
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 cover 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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downwards. The cover 28 is fitted to the support base 12 by engaging the
engagi ng projection portions 15¢c of the support base 1226&ctdber 20fagi ng
hol es 28a, respectively (See FIG 7). Now, the operation of the disk drive
device 1 will be described below. Wen the disk cartridge 100 is inserted
through the |oad/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 nedium 102 is
rotated attendant on the rotation of the disk table 6 by the driving of

the drivi ca N t isk.t .recording nediym 10 rotated, |aser
light is eﬂn%%%rp%r%%véé@%e%gcgﬂggé %ggl?ﬁsaFe(ﬁg?‘%HS )"15% the opti cal

pi ckup 9, eanndaaisi%pain rggordi ng aurface of the_ disk tgge recordi ng medi um
102 is irrat s e T HeT ne®t a8RPC PR ghf P nRBERhOEREY obleERevEYORRNS 22 (See
FIG 6). The laser light with which the signal recording 20 25 Cctober
2006 sur fEF SR REk (Hhce Tty @dee mddithe 1o inldte afindtied | s
incident on a light detector (not shown) of the optical pickup 9 as return
li ght, - and pHct Fumsd rde athemsfrentionn29s eohductedbentreproduce an

i nformati on
downwards.

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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signal. At this time, focusing control is conducted by supplying an
electric current to the focusing |l ens 24 and tracking c@htQudber 20@nduct ed
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
recordi ng nmedi um 102. At the tinme of the focusing control, the novable
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 signal recording surface of the disk type recording nedium
102. At th } of cthe tr i ontral ...t he vabl.e _portion 13 is turned
ar.ound theggﬁfgg%f$¥hgﬁesﬁgggr?9§%affcf§a§8gtnggﬁﬁblgﬁoﬁsof the | aser
l'ight ~ radiated.through the.qgbjective Lens 22 is focused on the signa
recor di ng %ﬁ% g%%p%$ ?ﬁelﬂFéae%ngHr@chaﬁﬁgdeﬁﬁﬁﬁﬁﬁliG?F PROYRE 86 ecti ve

l ens driver. 11, a nmagnetic circuit assing through the magnets 17, the
yokes 15, the %%E%pagd?fFBlea aRdrERBTRUPpPBRL - sREFAL PREtpoeteebiFhActo the 21
25 Cctober 2006 nmagnets 17 is forned, when the novable portion 13 is
oper at ed iYF3MetopqAatien et rondestedetauppprodyhaf anlénformatbond the axis
of the support shaft 16 according to the electric current passing through
the focusifipdi{ 24 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 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

signal 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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or the tracking coils 25. In the objective |lens driver 11, the yokes 15 are
provided with the cover portions 15b, and magnetic fl uxeg5 Qstabet 804 r om
front 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 enhancenent of driving
efficiency of the objective lens driver 11 can be contrived. At the tine
of the tracking control; the novable portion 13 is turned around the axis
of the support shaft 16. In this case, since the tracking coils 25 are in

the state of hej inclined alo the front sjde portions 24b or the rear
si de portﬁ"oar?sn%fcqgﬂ‘ Jt%e’%?]g&‘ﬁ i ngeBi Frosmovahle (PorkitR t3i1% 25 on one

side located on the front anpd rear sides in the turned state approach to
t he condi%ﬁe&?“&é bé P pH%t I 91 6o heeragh et ke 1Fupmeet It 6 and 10)
Therefore, the tracking coils 25 on one side are |ocated at portions where
the flux PEhSHPNS Hhgyrxis e Hate dPurpImt efid £ ebfeya¢eprdind rizeki ng
direction is 22 25 Cctober 2006 enhanced. At this time, the front side
portion 24fheolesdrisi daremrht e ssing sty tilon Zkounimonme i dat of t he
focusing coil 24 also approach-to the-condition of being parallel to the
magnet s ‘10x Sdet lraia cdriing npigfS ix9 ency in
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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the focusing direction is enhanced. At the tine of the tracking control,
the novable portion 13 is turned in the tracking direct20®@ckdsoRdithg to
the rel ationship between the currents flowing vertically through the
portions corresponding to central portions of the nagnets 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
novabl e portion 13 would be generated by the currents flowing vertically

t hrough the portions 25a, 25b projected fromthe focusing coil 24 of the
t he ortions

tracki ng i . Inthe. objective |lens driver 11, however,

25a, 25b o%ﬂf%zc%(?aclélcng%zb%{énﬁ%’ ae%el]g’f:%?'édmgﬁrP%Ebb?r‘ai%ﬁ? V1 *1the cover
portions 15pb, of t$e Mokes 15, ., .and the directions of the magnetic fluxes
are defl eci et 7S hEiCob R pBLERORST 1580s344s Ol O§en&ideedr Eieng  forces

in the tLN{ﬂéE%pﬁrection of the novable portion 13 (See Bin FIG 8)
Ther ef or e, LYHE 9 S f 6f ce@LsPnaPREcadhr et tBAs chadisdsnsefngeths t ur ni ng

of the novable 23 25 Cctober 2006 portion 13 are generated, so that an
enhancene®aGil idle tQirthenhagnetrei bhecysdnthae dravknggeffietenron tan be
contrived. Wen the focusing control or the tracking contro

the focusing direction is enhanced.

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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is conducted in the objective lens driver 11, the novable portion 13 is
operated relative-to the support shaft 16, as descri bed2aéiaber 200G hi s
case, since the side surface portions 19b of the novable 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
prevented from being generated at the tinme of operation of the novable
portion 13. FIGS. 9 and 10 show the operations of the novable portion 13
in the tracking direction. FIG 9 shows the condition where the tracking

| i : I ' 13 i d i he di [
T S nce Rha 1 Tack! ri Cot 1o SBLEY, o8k hreCar o bR BRERtR OB BNt s 1n

T1l. Since the tracking co

such direcf.i. S . nove the vable portign 13 in the direction Ti, the
novabl e pf)hﬁlltls}(}ﬁng%e%fs)lcrr’b%%%yi"'rflt%ed]:’fﬁﬁgi’-ﬁﬁ 1TEFbRPR CRBUPPal position
thereof; in this case, a force in the direction T2 in which the projection

portions SEX B 14 magneti c nenber 26 are pulled toward central portions
of the magnetic fluxes generated fromthe magnets 17 is 24 25 Cctober 2006
generated in the"h§Pablbe FerrisdnglFomiralefasr dhayternakiag swminelof t he
electric currents to the tracking coils 25 in such directions as to nove

t he novabRé FOGUsH-el iim theheohdieettveon dis i drstapped, tihe movathle portion

13 1s portion 13 is 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 1§i 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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turned in the direction T2 to return to the neutral position thereof (See
FIG 5). FIG 10 shows the condition where the tracking 2&é&tabet 2009
performed and the novable portion 13 is noved in the direction T2. Since
the tracking coils 25 are supplied with electric currents in such
directions as to nove the novable portion 13 in the direction T2, the
novabl e portion 13 is noved in the direction T2 fromthe neutral position
thereof; in this case, a force in the direction Ti in which the projection
portions 26a of the magnetic nenber 26 are pulled toward central portions

of the mgneligdd wiesgengsalefe EOPLILE MRONGHS AT 1S generahed in the

novabl e portion 13. Therefore, en the "Supply o e el'ec rents to

t he tracki i in s . directions as 1.0 nove the novabl-e portion 13
in the df?%%?ﬁtﬁﬁ%§§¥g S %ﬁﬁ%&f The" VALY 1T ¢ FHRCREY €O F med in the
di rection Ti Sy gy, Lo the neutral position thereof (See FIG 5). FIGS
11 and 12 Shéw Sovehéintd Bt tHe Mot e tHpmembis porein bt ikt ng
direction.h%5pﬁ5 Qct.ober 2006 FIG 11 shows the condition where focusing

e

“control ¢ FETEOInd it HS rdRRRed pdilte grpvidblies pawteidn L s directi on

FI. Since the focusing coil 24 is supplied with an electric current in
such a di f¥&0eEn18sthE Fdreqttion T2 to return to the neutral

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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novabl e portion 13 in the direction Fl, the novable portion 13 is noved in
the direction F1 froma neutral position thereof; in thi2§Qséader280Gorce in
the direction F2 in which the projection portions 26a of the magnetic
‘menber 26 are pulled toward central portions of the magnetic fluxes
generated fromthe magnets 17 is generated in the novable portion 13.
Therefore, when the supply of electric current to the focusing coil 24 in
such a direction as to nove the novable portion 13 in the direction F1 is
stopped, the novable portion 13 is noved in the direction F2 to return to

the neutral positj t.hereof (See FIG.7). FIG 12 shows the condition
wher e the focusiﬁggncgh ﬁﬂOW%;ékﬁf%ﬁéaﬁt PR YT SrotRBH B hrIIFAB i s

noved ir1£§e difecti%n F2. Since the focusing coil 24 is §upg1ied with an
electric cut ARt G WheeReVBRlgsPorsinBya3t he wevadl &npeheion 13 in
the directjon F2, the novable portion 13 is noved in the direction F2 from
the neut YT YOI o t héldse the threusine cal¥ ddeid vutid iafl raictth on FI

in which the projection portions 26a of the 26 25 Cctober 2006 magnetic
menber 26 3 EIRATEE (BTNt hen centhad pbrecbhesn @f themowgnetéc fl uxes
generated fromthe magnets 17 is generated in the novable portion 13.

Ther ef or e moMsdr & i@ x tsiqepl 33 ofn ttHee el Ecéet Lo UFT enthé andvebT®ocusi ng coil 24

‘N 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 focuéing 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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such a direction as to nove the novable portion 13 in the direction F2 is
st opped, the novable portion 13 is noved in the directi@hUetohep2¢®turn 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
novi ng the novable portion 13 toward the neutral position is generated by
the magnetic nmenber 26 fitted to the supported tube portion 19e of the
bobbin 18, so that the novable portion 13 is appropriately held in the
neutral pesidd | Qi ' ' [ n he .tracking.direction by a
required %?%?ﬁﬁ%f%&hber]égﬁyﬁ%ﬁ%éggifgﬁ g@%?¥?o%ﬁet?ﬁ??&ﬁ%iﬁﬁr%%p?%e

e achi eved appropriately

novabl e p i in.dts..neutral position_can

and secu(rE)refIt ytq%y%gr?ﬁr{f ?rlrﬁxnegs t%%’g?]f%‘é%(& Feghetiie Tasmrts 2%';) thto a

pr edet er m _ned ng e .and fitti@%H!t to the bobbin 18. Therefore, it is
possi bl e P& SRV T PEIRYIBH § PO RRIcH on TeesE PR oudheR tE&uction in
t he nunber of 27 25 October 2006 conponent parts and an enhancenent of

wor ki ng efPPEENSF. the RS Yddir qeseisedtandve, faausing diakd &4 Vi devi ce

1, no yoke is required on the inside of the magnets 17 as a conponent
el enent Oﬁughnﬁg fiegt@ionc@ist to move the movable portion 13 in the

.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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of the objective lens driver 11. Accordingly, it is possible to contrive a
reduction in size and to secure good sensitivity. FIG 23 Ghbas2@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
S orted i ion.by awre and ope of the type.in which a
ool & i G il N SelthdGeamBBE BB ovati i Y PEci PRty The

novabl e portion 1's” “supported on a
focusi ng accel eration sensitivity .and the trackin accel eration
sensitivity are %Fvgﬁsi %’efélcgleércéﬁ%&% Ovfer Jd’hitt%‘i'\/@l”cs}‘( WELYES the val ue
is higher,,K bearable force is higher and the sensitivity is better. As
shown in BSEIR3 1 MO okt FTBHET R | QRrthe ingide o?%gth% the present

i nvention has good sensitivity, 28 25 COctober 2006 and has a good bal ance
bet ween t A& thiviasy & oty ekrnee sbrsindanetyid ncireeking. Wile
t he objective lens driver 11 in which two tracking coils 25 each are '
fitted toofotthesiodd gedritieodens 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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24a of the focusing coil 24 has been shown in the above description, one
focusing coil each may be provided at both side portion852ttobef 260e
focusing coil 24. In that case, in order to hold good 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 showmn in FIGS. 14 and 15. The concrete shapes and structures of
conponents shown in the enbodi nrents above are nerely concrete exanples in
carrying out the present invention, and these are not to be construed as
limtative_,o he techni,cal . scope of the invention. 29 25 Cctober 2006
WHAT 1S CLAY P gooﬁnbﬁb?ﬁﬁ?lpétﬁéﬁ§ dhieveenedipriisiyngn a support base
formed of f. “gnetlc material, conprising a base portion, a support shaft
proj ected ¥99 lg%lﬂ“%aEQGp%?%Fbﬁlvaﬁﬁ anpgiracifingokes respectively
projected in the same direction as said support shaft fromboth side edges
of said base por thdd earfdhe eduiteadt ivoppbeis edyiter ebr hitéetchi tdo sai d
support shaft therebetween, said yokes having opposed surfaces to which
magnet s arterdckingl: cails a2 frovadth ea per £i 68e8URPOBS EH ohgeapgreuppert shaft

24a of the focusing coil 24 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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of said support base so as to be turnable around the axis of said support
shaft and slidable in the axial direction of said suppof Ostbet 20060l di ng
an objective lens having an optical axis substantially coinciding with the
axial direction of said support shaft, and conprising a focusing coi
supplied with a driving current at the time of focusing control of |aser

| ight radiated onto a disk type recording nmediumthrough said objective

|l ens, and at |least a pair of tracking coils supplied with a driving
current at the time of tracking control of said |aser |ight, wherein said

magnets, sgifp yﬁk%@gﬁg pase portion, and said support shaft forma

magnetic circuit. October 2006 2. An objective lens driver according

to claim1; further,conpri sing; magnet.i ¢ menber formed in a . roughly
Broi g dbbstige dedrocet

ring form conpiising % paf 3 SRTp6PPPESASIREXI num in outsi de

dianmeter with a central portion therebetween, and fitted to said novable

portion, said pafr SBPPBF(L;] gffork OIS idh S SIS tids padienidly attract ed

toward central portions of said nagnets so as thereby to hold said

novabl e p&HIPSH S 9a 2n EFECPPIST 3 orf | FURPIDE UL mifebettieh fnehin a

tracking direction. 3. An objective lens driver according to claim1 or 2,
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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wherein said yokes are each provided with cover portions fornmed of a
magnetic material, said cover portions covering surfaces2aOcdags20¥n one
side of said nmgnets in a direction orthogonal to the axial direction of
sai d support shaft and orthogonal to a direction connecting said yokes. 4.
An objective lens driver according to claim.1,2 or 3 further conprising: a
cover fornmed 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 said ITDﬁlab| e porrion, wherein.an end edge on the objective |ens
side of 31 -----% - An objectiyeyhFhed Dot aeserdbverte schrim 1o the

si de of sa%\ﬂr ‘\e/able Eor,ti_on to forma bent portion. 5. A disk.-drive
devi ce in Whrch-a GPERTE§PBI recording nediumfitted to a disk table is

rotated by a driving notor, and a recording surface of said rotated disk
type recordi ng meEdifMRAANRLT MpAkre K aiindd | Bisea rowdiily thTogOFoan, obj ecti ve
| ens of an, objective lens driver, said objective lens driver conprising: a
support bas¥HOYERF 0f RehagRetpToheteival poredonsi shRgmambage portion, a
support shaft projected from :
outside ‘diameter with a central portion therebetween, and
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.
3. An objective lens driver according to claimll or 2,
wherein said yokes are each provided with cover
portions formed of a magnetic material, said cover
portions covgring surfaces at least on one side of said
magnets in a direction 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 respect to said movable portion and covering

said movable portion,

wherein an end edge on the objective lens side of
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sai d base portion, and a pair of yokes respectively projected in the sane
direction as said support shaft fromboth side edges of 2§d&)adiotizag60¢porti on

and |l ocated oppositely to each other with said support shaft

t her ebet ween, sai d yokes havi ng opposed surfaces to which nagnets are
fitted; and a novable 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 said

objective |l ens having an optical axis substantially coinciding with the

axial dir I O said port  shaft,. and conprising.a focysing coi

suppl i ed m?%%aaggg%gigé %%#?e%? & etﬁédfiﬁ& S 883§%H§ Eentton | aser

| i ght radigted on%g?gaid 2 25 October 2006 disk type recording nedi um
ecti'v

t hrough saf d- Obf ePPERE®™-and at least a pair of tracking coils
supplied with a driving current at the time of tracking control of said

|l aser |ight, wher¥in®s8tdxndgiaes davdice yigkedhidniad dade et i on, and sai d
support shaft forma magnetic circuit. 6. A disk drive device according to
claimb5, ¥FeFEINEIRPIIennEltaednyneni dimbnbeblef denedtined byughly ring
form conprising a pair of projection portions maxi numin ‘
riving 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 driver 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
- 0of 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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outside dianmeter with a central portion therebetween, and fitted to said
novabl e portion, said pair of projection portions being26&xpeer 20 y
attracted toward central portions of said magnets so as thereby to hold
said novable portion in a neutral position in a focusing direction and in
a tracking direction. 7. A disk drive.device according to claim5.or 6,
wherein said yokes are each provided wiith cover portions forned of a
magnetic material, said cover portions covering surfaces at |east on one
side of said nmgnets in a direction orthogonal to the axial direction of
sai d suppditkstyPe serrdingomdivw thdouent sand ebheeeiagisaéd yokes. 8.
A di sk drive device according to claim5,6 or 7 33 25 Cctober 2006 '

further c8Rfris$i Agasd cowerid arfredrafkimdregiel & Csapbeibdl wio@gaied on the
opposite side of said base portion of said support base with respect to

sai d novalkévpogt comrend GavehieNg inkAidE NOVABL £, POLS L OPo1 WETE 3 an end
edge on the objective lens side of said cover is bent to the side of said

novabl e pbasésniignhtforma bent portion. 9. An objective lens driver
conprising: a base formed of a magnetic material, conprising a

wherein said magnets, said yokes, said base portion,
and said support shaft form a magneﬁic 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, and
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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support shaft projected in the optical axis direction of an objective

| ens, and at least a pair of magnet fitting portions to20ictdbenB@ffets are
respectively fitted; and a novable portion turnably and slidably provided
on said support shaft, conprising said objective lens, a focusing coi
supplied with'a driving current at the time of focusing control of |aser

| ight radiated onto a disk type recording nmediumthrough said objective

|l ens, and a tracking coil supplied with a driving current at the tine of
tracking control of said |aser |light, wherein said support shaft, said

magnets, aad-sgid petsfitting portions forma nmagnetic circuit. 10. An
obj ective | ens drisg@gaccé%gfng to claim9, further conprising: 34 25

Cct ober 2006 a rai ncq)-vsehpptec()j na ngﬁi c nmenber ,for elastically clanping said
novabl e portion, Swherein a pait Of HrifeReFdn Parersnt proderd eom
respectively to the sides of said, nagnets are provided at portions of said
“magnetic SPPRYPOEFt 818 ‘égcﬁabflh # S eyPep tdgind ofpvable SpBPOESN

t herebet ween, and said projection portions are respectively attracted
toward cetsH Pt i HAEPRFL shP s nee¥abeaportdoabypntochwkdingai d movabl e
portion in a neutral position in-a focusing direction and in a tracking

. direction.said movable portion, '

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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11. An objective lens driver according to claim9 or 10, wherein each of
said magnet fitting portions conprises an approxi mately @54}aphet2Q¥ke
provi ded . oppositely to said focusing coil and said tracking coil wth
respect to said nagnet so as to make contact with said magnet, 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 claim9, 10 or 11
further conprising: a cover portion fornmed of a nagnetic material so
provi ded as to cover_ said focusing coil, said tracking coil, and said
magnet, wherein ches €l dhaped dnaguetiponkinBBroppesed ke gqhd obj ective
lens is bent to the side of said base. 35 25 Cctober 2006 13. A disk
drive devitkrmmingishid mogabler peediing, surface of an optical disk being
rotated is irradiated with laser light through an objective | ens of an
obj ective | ens dwheateirsai b} et i s dri conprising: a_ base formed
of a magnetic material, cofrbpri si ng %ﬁoﬂsfgp%%ﬁ %ﬁ%ﬁ&ggoﬁ”é%:f‘gﬁt?q] t he

optical -axiespldtEcid o tRd hectiye s, _and,_at | east a_pair of magnet
fitting portions toan\hi ch rragﬁie)?ggaérﬁe{ ?%2&%‘??98@ f‘FFtBH?VéaﬂdaaﬁDvabl e

portion t@b&&ﬁbhsa@g %Jfﬁﬂﬂéﬁﬁgéygcﬁghﬁg% 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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sai d support shaft, conprising said objective lens, a focusing coi
supplied with a driving current at the time of focusing28dhtelsr 2606 | aser
light radiated onto a disk type recording mediumthrough said objective

l ens, and a tracking coil supplied with a driving current at the tinme of
tracking control of said |laser light, wherein said support shaft, said
magnets, and said magnet fitting portions forma magnetic circuit. 14. A
di sk drive device according to claim 13, further conprising: aring-shaped
magneti c nenber for elastically clanping said novable portion, wherein a

pair of projectiam pord idingk RSIRCIR, 1 dESBECHE VAL Ya tE; | des 9, sai d
magnets are provided at 36 25 Cbtobef'2006 G%Eﬁ§%6%§gllﬂ§aﬁggﬁggﬁl iC

nmenber oppesttL£cd ooeagh gb@g@alwh&gksgggpgo¥§gk e%?é%iggﬁé gg%b‘tmeen, and

said projection portions are respective ra E&nt er

portions : Sal net 0 hereby o hol.d said novable portion in a
neut r al pgiﬁﬁ?bﬁagﬁgafﬁggésFﬁgosalr%gtP%HegﬁdvfnﬁﬁnﬁrSékFHg direction. 15.

A di sk dri .ngi e according to claim 13 or 14, wherein each of said
magnet fif%%hg 55? igﬁgs gﬁ Ffses an approxi mately U shaped yoke provi ded

oppositely to said.focysing coil and said tracking coi
said 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 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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Wi th respect to said magnet so as to nake contact with said magnet, and
sai d yoke covers at least a main surface and a pair of 8p@ktaher 28Qes of
said nmagnet. 16. A disk drive device according to claim 13,14 or 15
further conprising: a cover portion formed of a magnetic material so

provi ded 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. 37 25 Cctober 2006 OBJECTI VE LENS

DRI VER Al | VE | SING THE SAME ABSTRACT OF THE

DI SG_OSUSEO$%§§6%R§§n a'l\ﬁ/\/&?ﬁcngﬁr % PREPDY et \eaglersther i ver
|nclud|ngw ghsugggrt base fornmed of a netic nmaterial, conprising a base
porti on, CREFR 1epﬂﬁﬁ§ﬂ9&quQﬁﬂ stwvenme quot tiadnd and a pair of
yokes res ectlvel projected in the same direction as the support shaft

from bot HP ?B%Cﬁﬂﬁ%spe¥tﬁﬁésbé§é Fesviest ivaly laddatsed edppasidrd y t o each
other with the support shaft therebetween, the yokes having opposed
surfaces ?%Pt%WnE%Fﬁ%ghétgfaselﬂlmaedptandoaaﬁotah&@bQOMU @digupported on
the support shaft of the support base so as to be turnable around the axis
of the5yﬂﬂxﬂtmqﬂﬁﬁ1eamdrtlon in a neutral position in a focusing
direction and in a tracklng 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 surface
- 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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slidable in the axial direction of the support shaft, holding an objective
| ens having an optical axis substantially coi nci di ng m4ﬂﬁ<3¢nbea20@ﬂ .
direction of the support shaft, and conprising a focusing, coil supplied
with a driving current at the tinme of focusing control of [laser |ight

radi ated onto a di sk typeOBéeOrdVBgLERMI DRIVERrANPh the objective |ens, and
at least a pair of tracking coils supplied wwth a driving current at the

time of tracking coptpel QﬁthQEV@éérchﬁﬁism@eﬁénn;zhh? magnets, the

: ase portion, and the support, shaft forma magnetic circuit.
%?Efsé gge b P! ABSTRACT O IOTHE DISCLOSURE |

The-presént invention relates to an objective iens
driver including: a support base formed of_a magnetic
material, comprisihg a base portion; a support shéft
projected from the base portion, and a pair of yokes.'
respectively projécted in the same direc¢tion as the
supﬁort shaft from both side edges of the base portion
and located oppositely to each other with the support
shaft therebetween, the yokes having dpposed surfaces to -
which magnets are fitted; and a movable portion sﬁppdrted
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 support shaft,
holding an objective lens having an optical 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
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.

FIG. 3
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