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and reproducing signals from an,optlcal recording medium
such as an optiéal disc or én oSEomagng;ic disc.

Conventionally, information signais are reproduced from
and recorded to an information recording medium such.as an
.optical disc, for exémple a so—called'éompact disc (CD) or
an optomagnetic disq, by using an optical pickup. The
6ptica1 pickup compriseé a seﬁiconductor lJaser as a light
sourcé, an objective lens, an optical system and a light
deteétor. |

In an optical pickup, a'light beam emitted by the
semiconductor laser is focused through the optical system
onto a recording surface of an optical disc by the objéctive
lens. A returning light bgém reflected by the optical disc
is split from the light beam emitted by the semiconductor
laser and guided to the light aetector by the optiqal
system. |

The position of the objective lens in the direction of
its 6ptica1 axis is adjusted by an actuator which will be
further discussed iater so that fhe_light beam emitted from

the semiconductor laser follows diéplacements of the optical



| aser and guided to the |ight detector by the optical system The position
of the objective lens in the direction of its optical axis is adjusted by
an actuator which will be further discussed |later so that the |ight beam
emtted fromthe sem conductor |aser foblows displacements of the optical
2 disc #n a*direction orthogonal to the optical disc surface caused by
war pi ng and the like of the optical disc and is always focused on the
recording surface of the optical disc. At ‘the same tinme, the position of
the obj ect G489 ¥y @ nddreFE&eR; OKtHPERBgend tthe PR f15%i Subfache
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| aser_ foll Oavfwa%;:sc ozatc:ruisceigit %nOfth:[ehei‘:ecording' surface of the optical disc.
At the same time, the position of the-objective_lens in a
direction: orthogonal to the optical axis of the objective
lens is adjusted by the actuator so that the position of a
spot formed on the optical disc by the light beam emitted
from the semiconductor laser follows eccentricity of the
optical disc aﬁd snaking of a track formed'oﬁ the optical
disé. |

This adjustment of the focus position and the spot
position of the light beam emitted from the semiconductor
laser on the recofding surface of the optical dis¢ is
carried out by édjusting the position of the objective lens
in the optiéal axis direction of the objective lens and the
position of the objectivé .lens in the direction
perpendicular to this optical axis. An electromagnetically
driven actuator is used for fhis positiohal.adjuétment of
the objective lens.

This actuator is generally called an objective lens
actuator or a biaxial actuator, and typically comprises a
lens holder in wﬁich the objective lens is mounted, a

-plurality of elaétié supporting members, and a driving part
for creating driving forces. The lens holder is supported

on a mounting part by the plurality of elastic supporting



optical disc and snaking of a track fornmed on the optical disc. This

adj ustnent of the focus position and the spot position of the |ight beam
emtted fromthe sem conductor |aser on the recording surface of the
optical disc is carried out by adjusting3he position of the objective lens
in the bptidal axis direction of the objective lens and the position of
the objective lens in the direction perpendicular to this optical

axis. An electromagnetically driven agtuator is used for this positiaqgnal
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supporting gjrection orthogonal to the optical axis, that is, the
| tracking position, are adjustable. An example of this kind
of biaxial acﬁﬁator will be described below with referénce
to Fig. 1. ‘

-The biaxial actuator such as being described.above is
constructed for example as shown in Fig. 1. 1In Fig. 1, a
biaxial actuator 1 has a lens holder 2 in a front end of
which is mounted an objective lens. 2a, and a coil bobbin 3
attached by means of adhesive or the like to this lens
holder 2. ]

- The lens holder 2 is supborted‘mbvaﬁly with respect to
the mounting part 4 in two directions perpendicular to each
other, that is, a tracking direction shown by the mark Trk
and a focusing direction shown by the mark Fcs, by two pairs
of elastic supporting membéré_s each having one end fixed to
a side of thié lens holder 2 and the other end fixed to a
mounting part 4.

The coil bobbin 3 is constructed as s?own schematically
in Fig. 2. That is, the-cdil bobbin 3 has an opening 3a
passing therethrough ih the focusing direction and has a

focusing coil 3b wound around this opening 3a and two

tracking coils 3¢ located at left and right on the front



3 nenbers so that the position of the objective lens in the direction of
the optical axis thereof, that is, the focus position, and the position of
the objective-lens in a dirtection orthogonal to the optical axis, that is,
t he tracki ng position, are adjustable. Ad exanple of this kind of biaxial
actuat of wi I¥l be described below with reference to Fig. 1. The biaxi al
actuator such as being described above is constructed for exanple as shown

end of v (HI% HodHis S BrG. RIS BBns 2a, and a coi | bobbi n 3 attached

o g e LK G e B 5

per pendi cul @lad O £RCH yx produced by the coils 3b and 3¢ interacts with
magnetic flux from an inner yoke 6a and a facing yoke 6b of
a yoke 6 mounted on the mounfing part 4 and magnets 7a and
7b mounted on the inner yoke 6a and tﬁe facing yoke 6b.
Here, currents flowing through the inner parts of thé
trécking coils 3c extending vertically to the paper surface
create a force éausing the lens holdér 3 to move in the
tracking direction Trk according to Flémings left hand rule.
Hence, only the inner vertical parts.(3d, 34 in Fig. 5) of
the tracking coils 3c are effective for the tracking, and
the hofizonﬁal parts gnd the outer yertical parts of.the
tracking coils 3c do not contribute to tracking and are
ineffective.

The elastic supporting memberé 5-are made of an elastic
material and are fixed between the lehs holder 2 aﬁd'the
mounting part 4 in parallel with each other. Each of the
elastic supporting members 5 has a substan;ially recténgular
end area 5a on the mounting part 4 side. The end areas 5a
each have slits formed on both sides of a long, thin main
éortion extending in the front/reér direction of the
respective elastic supporting member 5. A viscous substance
8 is coated onto these end areas 5a so as to cover the main

portions and the slits and is hardened. This wviscous



other, that is, a tracking direction shown by the mark Trk and a focusing
direction shown by the mark Fcs, by two pairs of elastic supporting nenbers
5 each having one end fixed to a side of this Iens holder 2 and the ot her
end fixed to a mounting part 4. The coil gbobbin 3 is constructed as shown
schematicalldy in Fig. 2. That is, the coil bobbin 3 has an opening 3a

passi ng therethrough in the focusing direction and has a focusing coil 3b
wound around this opening 3a and two_tracking coils 3c |ocated at |left and
right on theubgbance 84 iy diomfexampleoddsivigraiolt Byghht Peaderids
currents into the, coils 3b and 3c,

netic flux roduced by, t
and 3c int eF&E?sV%\F?%uWF%mF‘Fw@IF?mﬁ%H?F rh?eﬁrp wand gma{rgqu?éi yoke
6b Of by being irradiated with ultraviolet llght. As a result,

the hardened viscous subs_'t'ance 8 acts as a vibration-
controlling damper and suppresses vibration of the elastic
supporting members 5.

In the biaxial actuator 1 thus constructed, driving
currents are supplied to.the coils from outside and flux
produced’ by thé coils interacts with flux from the yoke 6
and the magnets 7 and the coil bobbin 3 is hoyed in the
tracking direction Trk and the'focusing direction Fcs. 1In
this way, the objectivé lens 2a attached to the lens holder
2 is moved in the focusing direction and the tracking
direction.

When the lens hplder 2 is thus_moved'in the focusing
direction analthe tracking direction, the lens holder 2
tends to vibrate in the di;ectioﬁs of its movement, but the
vibration is suppressed by the damping action of the viscous-
substance 8 provided on the rear ends of the elastic
supporting members 5. In this way, the lens holder 2 is
stopped in a stable state in a predetermined position.

The above-mentioned yoke 6 is subsﬁantially U-shaped in
cross-section, and a gap between the upper ends of the inner
ybke 6a and the facing'yoke 6b is open. To close off this

open end of the yoke 6, a yoke bridge 6c is attached to the



“a yoke 6 nmounted on the nounting part 4 and nmagnets 7a and 7b.nounted on
the inner yoke 6a and the facing yoke 6b. Here, currents-flow ng through
the inner parts of the tracking coils 3c extending vertically to the paper
surface create a force causing the lens Bolder 3 to nove in the tracking
directibn Trk according to Flem ngs |l eft hand rule. Hence, only the inner
vertical "parts (3d, 3d in Fig. 5) of the tracking coils 3c are effective
for the tracking, and the horizontal parts and the outer vertical parts of
the tracki ngeeer| snde a6 hbe épneri voke 68 epdckbRgiagdngr ¥okge e #iiitie

The el astic supportlng menbers 5are nmade of an elas ic material and e-
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therefrom, and also acts as a stopper against movement of
the coil bobbin in the focusing direction.

Here, when as shown iﬁ Fig. 2 two magnets 7a and 7b are
attached to the inner surfaces of the inner yoke 6a and the
facing yoke 6b of the above-mentioned yoke 6, a high flux
density is obtained in the'magnetic circuit formed by the
magﬁets 7a and 7b and the yoke 6, but there hés been the
problem that because two magnets 7a .and 7b are being used
the overall biaxial actuator 1 is heavy. To overcome this
problem it is possible to adopt a measure for which one of
the magnets is eliminéted.

For example, Fig. 3 shows a case wherein a magnet 7 is
mounted on only the inner surface of the fécing yoke 6b of
the voke 6.

With this arrangement, because only one magnet 7 is
being used, the weight is reduced; however, points of action
of the driving forces acting on the.coils during focusing
and tiacking move a&ay from the heavy objective lens 2a.
Cdnsequentlf, to keep these points of action usually around
the center of gravi;y of the movable part, it is necessary

to provide a balance such as a weight on the side opposite



respective elastic supporting nmenber 5. A viscous substance 8 is coated
onto these end areas 5a so as to cover the main portions and the slits and
i s hardened. Thi s viscous substance 8 is for exanple an ultraviol et

| i ght hardening type viscous substance, and, after being coated, is

har dened by fbeing irradiated with ultraviolet light. As a result, the

har dened vi scous substance 8 acts as .a vibration- controlling danper and
suppresses vibration of the elastic supporting nmenbers 5. 1In the biaxial
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balance is made nécessary and'furthegmore the biaxial
actuator 1 as a whole bécomes.heavy and large.
On the other hand, Fig. 4 shows a case wherein a magnet
7 is mounted on only the inner surface of the inner yoke 6a
~of the yoke 6.--In_this construétion the weight decreases
because -only one magnet 7 is being used, and.also the points
of action of the driving force acting on the coils during
focusing and tracking move toward the objective lens 2a.
Therefore, to bring the center of gfavity of the movable
part to these points of action, it is only necessary to make
_the rear part of the movable part of tbe biaxial-actuator 1
lighter and the whole actuator can thus be made smaller.
However, in a biaxial actuator 1 with the constfuction
shown in Fig. 4, a current I flows in mutually oppoéite
directions in the tracking coils 3c such as shown in Figf 5.
That is, in Fig. 5, a current flows clockwise in the
tracking coil 3¢ on the left side and a current flows
counterclockwise in the tracking coil 3¢ on the right side.
Therefore, the direction of the flux in the magnetic
¢ircuit of the yoke 6 and the magnet 7, such as shown in
Fid. 6, is from the inner yoké 6a toward the facing yoke 6b

and passes through the tracking coils 3c. As a result,



2 is noved in the focusing direction and the tracking direction. Wen the
| ens holder 2 .is thus noved in the focusing direction and the tracking
direction, the lens holder 2 tends to vibrate in the directions of its.
novenent, but the vibration is suppresseg by the danping action of the

vi scousi substance 8 provided on the rear ends of the elastic supporting
menbers 5. In this way, the lens holder 2 is stopped in a stable state.in
a predeterm ned position. The above-nentioned yoke 6 is substanti al
U-shaped i treseosss s8u i osrremts aigaphbeinoen viestdgpdr panis oid 1o Fhger
yoke 6a and the facing yoke 6b is open. To close off this open end of the
yoke 6, a ydleckimggeos Sl§Ca@#&@ﬁA;R§)Y?ﬁﬁlcaklﬁpBEP é%?ﬂkﬁgtﬁ%wﬁﬁﬂer

oke 6a and the facin oke 6b with
y he rear og g he paper surface, accordlng to Fleming's left

hand rule, driving forces F1 and F2 are respectively
produced in the traqking direction as shown in Fig. 6.

In this case, because the width of the magnet 7 is
larger than the distance between the centers of the tracking
coils 3¢, flux from around the both ends of this magnet 7
leaks toward the outer sidés as‘shown by arrows toward outer
side M1 and M2 and leakage flux is incident diagonally
toward on the outer side vertical parts 3e of the tracking
coils 3c.

.Becauée current flows through these outer side vertiéai
parts 3e of the tracking coils 3c so as to come out from the
papér surface, aééording to Fleming's left hand rule,
driving forces F3, F4 are produced'by leakage flux as shown
in Fig. 6. Since the directions of these driving forces F3
and F4 are mutually different, as shown in Fig. 7, a moment
M3 is produced by thé driving forces F3 and F4 on the
movable part of the biaxial actuator 1, i.e. the movable
part made up of the objectiVe-lens 2a, the lens holder 2 and
the coil -bobbin 3, and consequently the lens holder 2 is
turned. As a result, there has been the problem ,that it
becomes impossible to carry out accurate tracking.

Also, in the biaxial actuator 1 thus constructed,



an adhesi ve. The yoke bridge 6¢c thus increases the sensitivity of the
magnetic circuit formed by the yoke 6 and the magnets 7a and 7b and '
prevents |eakage of flux therefrom and also acts as a stopper. agai nst
novenent of the coil bobbin in the focug ng direction. Here, when as shown
in Figl 2 tiwo magnets 7a and 7b are attached to the inner surfaces of the
I nner yoke 6a and the facing yoke 6b of the above-nentioned yoke 6, a high
flux density is obtained in the nagnetic circuit fornmed by the nagnets 7a
and 7b and kReraugssketie poket haidaga$bedeh ateaghed ben thet opssaend (9%
magnets 7a and 7b are being used the overall biaxial actuator 1 is heavy.

To over comEReh ¥oke of| witht adhesdisg bl td1exe Rpt PaeRekber PTWL ahitthetone of
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yoke 6'\thhéhkargﬁégﬂg%g?n%&é%a¥%§§%éplgooggmggggghréiéiénges} the
strength decreases greatly with a temperature increase of
about 35°C.

. In view of the-points described gbove it is an object
of the invention to provide a biaxial actuator the whole of
which is constructed to be small apd light weighted and with
which accurate tracking can be carried out and also
preferably in which the‘attachment strength of a yoke bridge
is improved. |
Summary of the invention

It is, therefore, an object of the present invention to
provide an objective lens driving device thch resolves the
above-mentioned problem.

According to the present invention, there is provided
an objective lens driving device comprising a lens holder,
an elastic supporting means, a coil bobbin and a yoke. An
-objective lens is mounted in the lens holder. The elastic
supporting means has one end attached to the lens holder and
the other end attached to a mounting part. The elastic
sﬁpporting means support the lens holder moﬁably'in a
direction parallé} to the optical axis of the objective lens

and in a plane perpendicular to the optical axis. A coil



bei ng used, the weight is reduced; however, points of action of the driving
forces acting on the coils during focusing and tracking nove away fromthe
heavy objective |l ens 2a. Consequently, to keep these points of action

usual ly around the center of gravity of Ihe novable part, it is necessary
to provi de a bal ance such as a weight on the side opposite °~ 7 the

obj ective Il ens and nake the rear part of the novablé part of the biaxial
actuator 1 heavy. Because of this there has_been the problemthat the._
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t he biaxial actuator 1 as a whol e becones heavy and | arge. On the other
hand, Fig. 2oRP¥s a case wherein a magnet 7 is nounted on only the inner
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magnet is selected so that flux from the magnet acts only on
effective portions of the coils for tracking.

According to the present inventipn, there is‘also_
provided an objective lens driving device comprising a lens
holder, an elastic supborting means, a éoil bobbin and a
yoke. An objective lens is mounted in the lens holder. The
elastic supporting means has one end attached to the  lens
holder and.the other end attached to a mounting part. The
elastic supporting means support the lens holder movably in
a direction parallel to the optical axis of the objective
lens and in a plane perpendicular to the optical axis. A
coil for foéusing and coils for tracking are wound on the
coil bobbin.. |

A yoke bridge which closes off an open end of the yoke
is fixed to the yoke by soldering.

Accordiﬁg to the present invention, by selecting the
width of the magnét mounted on the yvoke for driving the
objective lens, flux from the magnet acts only on effective
pqrtions of the coils for tracking, the overall driving
device can be made small and light weighted and accurate
tracking can be carried out. .

According to the construction described above, by the



because only one magnet 7 is being used, and also the points of action of
the driving force acting on the coils during focusing and tracking nove
toward the objective lens 2a. Therefore, to bring the center of gravity of
t he novabl e part to these points of actidd, it is only necessary to make
the rear part of the novable part -of the biaxial actuator 1 lighter and the
whol e actuator can thus be nmade smal |l er. However, in a biaxial actuator 1
with the construction shown in Fig. 4, a current | flows in nutually

opposi te dikersibatden hied dinsckihe) el ectBée shensadedmes WRPPEY §eA5bYThat
is, in Fig. _ 5 acurrent flows clockw se in the tracking,coil 3c.on the
left side abkeactaFtifit SRPBRELABGNMEaRScISTe 3 FYRERY aiRi ARLESARCSE on
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supporting means in a focusihg directioﬁ or a tiacking
direction and focusing or tracking oi the objective lens can
be carried out.

Here, because the width of the magnet is selected so
that magnetic flux of this magnet acts only on effective
parts of the coils for trackihg, flux from the ﬁagnet acts
iny on the effective barts of the coils for tracking and
according to Fleming's left hand rule a dfiving force in the
tracking direction'is produced by the currents flowing
through these coil for tracking. Also, because the distance
frdm both side edges of the magnet to the ineffective parts
of the coils for trécking parallel to the effective parts
thereof is relatively large, leakage flux from Ehe magnet
does not act on the current flowing through the above-
mentioned ineffective parts.

When both side edges of the magnét are positioned
.between the outer side edges of thé effective parts of the
coils for tracking and thé center thereof, because the
distance from the side edges of the magnet to the
ineffective parts of the coils for tracking parallel with

the effective parts thereof is sufficiently large, no flux



8 because the currents in the inner vertical parts 3d of the tracking coils
3c extending vertically.are flowng toward the rear of the paper surface,
according to Flemng's left hand rule, driving forces F1 and F2 are
respectively produced in the tracking dixzction as shown in Fig. 6. In this
case, because the width of the magnet 7 is larger than the distance between
the centers of the tracking coils 3c, flux fromaround the both ends of
this magnet 7 | eaks toward the outer sides_as shown.by arrows toward outer

side M andnem ihds sagngs artg P8 thei tefLeftdgtthAA8FSt-oward on the outer
side vertical parts 3e of the tracking coils 3c. Because current flo
through these olfR&n Shekhysl Pcﬁdq%it%g3gh%fm?ﬁBeFr35%|Hf§ﬁﬁ%%? %g as
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.tracking, 1eakage flux from this magnet acting on the
ineffective parté of the coils for tracking is completely
eliminated and'mbre aécﬁféte tracking can be carried out.

When the yoke bridge is soldered ;o end portions of the

. inner yoke and the facing yoke at both its ends, compared to
conventional fixing with adhesive, a higher mounting
strength can be obtained without decreasing the mounting
strength due to température changes. _

When the yoke and the yoke bridge are solder-plated, it
is possible to éérry out sdldering of the yoke bridge to the
yoke more certainly, the mounting strength of the yoke
bridge to the yoke can be.therefore increased further.

Brief Degcription'of the Drawings

Fig. 1 is a schemétic perspective view showing.the
overall construction of an example of a conventional biaxial

- actuator for an optical pickup;

Fig..2 is a schematic plan view showing an. example of
the disposition of a coil bobbin, a yoke and magnets in the
biaxial actuator of Fig. 1;

Fig. 3 is é schematic plan view shoﬁing aﬁother example
of the disposition of a coil bobbin, a yoke and a.magnet.in

the biaxial actuator of Fig. 1;



driving forces F3, F4 are produced by | eakage flux as 'shown in Fig. 6.
Since the directions of these driving forces F3 and F4 are nutual |y
different, as shown in Fig. 7, a nmoment M3 is produced by the-driving
forces F3 and F4 on the novable part of 1Be biaxial actuator 1, i.e. the
novabl € part’ nmade up of the objective lens 2a, the |l ens holder 2 and the
coi | -bobbin 3, and consequently the lens holder 2 is turned. As a result,
there has been the problemthat it becomes inpossible to carry out accur at e
tracking. Al so, Figihé beagchematigardian vimw swwingcarether expupigse
the yoke bridge 6c¢c is attached to the open end of the yoke 6-w th adhesive,
there has b%"ént%edﬁwbm%aﬁtﬁecaaiheé%lﬁlgzr@nvg?hel andeppgRel ABw at

about 300 toheng) e fa%réuré ror{prei\:_ Fl th r’espect tg t enper at ure changes, the

Fig. 5 is a schematic front view showing a relationship
between thg magneﬁ and tracking coils of Fig. 4;

Fig. 6 is a schematic plan view showing a relationship
between the magnet and the yoké and the tracking coils. of
Fig. 4;

Fig. 7 is a schematic plan view showing movement of a
movable part of the biaxial actuator with the magnet
disposition of Fig. 4 during tracking;

Fig. 8 is a schematic perspective view seen from the
front showing the overall construction of an embodiment of a
biaxial actuator for an optical pickup according to the
present invention; |

Fig. 9 is a schematic perspective view seen from the
rear showing the biaxial actuator of Fig. 8;

Fig. 10 is an exploded perspective view showing the
biaxial actuator and a yoke of Fig. 8;

Fig. 11 is a schematic plan view showing the

" disposition of a coil bobbin, a yoke and a magnet in the
biaxial actuator of Fig. 8;

Fig. 12 is a schematic plan view showing a relationship.

between the magnet of Fig. 11 and coils for tracking; and

Fig. 13 is an enlarged perspective view'showiﬁg a yoke



strength decreases greatly with a tenperature increase of about 35[err]C
In view of the points described above it is an object of the invention to
provi de a biaxial actuator the whole of which is constructed to be small
and |ight weighted and with which accurai4 tracking can be carried out and
al so preferably in which the attachment strength of a yoke bridge is
| nproved. Sunmary of the invention It is, therefore, an object of the
present invention to provide an objectlve | ens driving device which
resol ves t@@daboV@k#ebrldgedlprbbeéhiaXQQQHQFGR?qgi'Fﬁgfﬁﬁbséht ‘i nventi on,
there is prOV|d d an ob,ectlve I-ns driving de [ -r|5|ng a lens
Polder an 28 ,d 5 i h o o oke. An objective
ens is mounted in the |en ho d The e tic su ortln ne
end attached to#® HR¥¢ ‘?n’érﬁal %‘{aﬁk? eﬂﬁe P&c é'g’% rF‘rolﬂ\grfﬂ‘lgng
part. Th%uggqgélééscribed in detail with reference to Fig. 8 through

Fig. 13.

Because the émbodiment deséribed below is’'a preferable.
specific example of the .bresent invention, various
technically desirable limitations are attached thereto;
however, the scope of the invention is not limited to this
preferred embodiment.

Fig. 8 through Fig! 10 show ;he conétruction of an
embodiment of a biaxial actuator according to the present
invention. In-Fig. 8 .through Fig. 10, a biaxial actuator 10

. includes a lens holder 11, a coil bobbin'lz; a plurality of
elastic supporting members -13a, 13b, 13c¢c and 134 as an
elastic supporting means, a mounting part 14, a base 20 and
a yoke'31.

The lens holder 11, as shown in Fig. 10, is spliﬁ élong
a horizontal split line into an upper part 11U and a lower
part 11lL, and these two parts are fixed to each other with
an adhesive. Also, as shown in Fig. 10, an opening l1lla in
which the céil_bobbin 12 is mounted and a recess 1llb in
which an objective lens is mounted are formed in the lens
holder 11.

In the bottom of this recess 11b, a hole is formed



supporting means support the lens holder novably in a direction parallel to
the optical axis of the objective lens and in a plane perpendicular to the
optical axis. A coil 10 for focusing and coils for. tracking are wound on
the coil bobbin. A nagnet is nounted on th® yoke, and the width of this
magnet 1s selected so that flux fromthe magnet acts only on effective
portions of the coils for tracking. According to the present invention,
there is also provided an_objective lens_drjving device co risin% a |lens
Be ke

hol der, an &hEQuEhsuPREh npafses, a cbighbobBrAMaNETLYH AO0bj &tive

lens is mounted in the |lens holder. The el astic suppaqrti meaps has.,one
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part. The siénal recording surface of an optical disc. an objective
lens 1llc is mounted in the recess ilb of the lens holder 11..

The lens holder 11 is movabiy supported 6n the mounting
part 14 in a focusing direction Fcs énd in a tracking
direction Trk by the elastic éupporting members 1l3a, 13b,
'13c and 13d.

The coil bobbin 12 has an'opening 12a formed therein
into which is inserted a magneﬁic circuit made up of the
yoke 31 formed integrally with the base 20 and a magnet 32
mounted on the inner surface of an inner yvoke 3la of thé

~yoke 31 and is provided with a coil for focusing 12b-and
coils for tracking 1l2c.

The coil for focusing 12b is wound along an axis in
parallel with the optical axis of the objective lens 1llc.

_ The coiis for tracking 12c are formed by winding coils
elliptically or rectangularly aﬁd,are mounted on one side
surface of the coil for chusing 12b. This co#l bobbin 12
is mounted in the opening 1lla formed in the lens holder 11
with the coil for fdcusing 12b and the coils fbr tracking
12c¢ béing mouhted thereon. After the.coil bobbin 12 is-
mounted in the lens hqlder 11, the upper surface of the coil
bobbin 12 is covered by a yoke bridge 36. This yoke bridge

36 forms a closed magnétic circuit tqgether with the &oke 31



el astic supporting neans support the |ens holder novably in a direction
parallel to the optical axis of the objective lens and in a pl ane
per pendi cul ar “'to the optical axis. A coil for focusing and coils for
tracki ng are wound on the-coil bobbin.. Aeyoke bridge which closes off an
open end of ‘the yoke is fixed to the yoke by soldering. According to the
present invention, by selecting tthe width of the magnet nounted on the yoke
for driving the objective Iens, flux fromthe magnet acts only on effective
portions obft héhmi [k Yermensdioneyl megnetial clrcving dod ceffarbe nade
smal | and |ight wei ghted and accurate tracking can_be carried out. -
Accor di ng EensHd isHidst rireyensecand| pegvapbien pf dieakags dHarppficthe
hol di ng the objective, | ens bein% supported by ., : )

‘magnetic circuit. Also, the yoke bridge 36 functions as a

stopper of the lens holder 11.

The elastic supporting members 13a, 13b, 13c¢ and 134
preferably are conductive and elastic, and a material such
as phosphor bronze, beryilium copper, titanium copper, tin-
nickel alloy or stainless steel is wused. In this
embodiment, the elastic supporting members 13a, 13b, 13c and
134 are formed'from thin sheet metal as, for example, sheet
spring suspensions and fixed between the lens holder 11 and
the mounting part 14 so that they are in parallel. .

In this way, the elastic supporting members 13a, 13b,
13c¢ and 13d may be used to supply driving currents from
external current supply means to the coil for focusing 12b
and the coils for tracking 1l2c¢ wound on the coil bobbin 12.

Also, a viscous substance 16 acting as a damper is
coated onto end areas 15 of the elastic supporting members
13a, 13b, 13c and 13d and hardened.

With the lens holder 11 and the mounting part 14 being
linked by the four elastic supporting members 13a, 13b, 13c
and 13d, the mounting part 14 is mounted on an adjusting
plate 30. This adjusting plate 30 is for adjusting the fixed

position of the mounting part 14 when the biaxial actuator

is being assembled. The .adjusting plate 30 is fixed by



the elastic supporting neans, when a current is introduced into the coi

for focusing or the coils for tracking, the |l ens holder noves to resist the
tension of the elastic supporting neans in a focusing direction or a
tracking direction and focusing or trackihg of the objective | ens can be
carried out. Here, because the width of the magnet is selected so that
magnetic flux of this magnet acts only on effective.parts of the coils for
tracking, flux_ fromthe magnet acts only on the effective parts of E e ’
coils for teatderipqRr dhorbikf) NeATS &R T§ss beser 202 eMece 1RSSR Bré[
force in the tracking direction is produced by the currents flow ng through
t hese coil V%ﬁhtFQRﬂNQKf 34-so, because the distance fromboth side edges of
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mounting part 14 into a hole 30a in the adjusting plate 30
and fixing it wifh adhesive or the like.

Here, a pair of yokes 31 (31a, 31b) are provided on the
base 20 by bending end portions of the base 20 on the
objeq}ive lens side upward. That is, the inner yoke 3la and
a facing yoke 31b are formed integrally with the base 20 by
press working or the like énd the magnet 32 is ﬁounted on
the inner side surface of the inner yoke 3la. As a result,
a magnetic circuit ié formed by the pair of yokes 3la, 31b
and the magnet 32. |

When the mounting part 14 is mounted on the base 20 as
described above, the qoil for focusing 12b and the qoils for
tracking 12c mounted on the coil bobbin 12 are ihSerted into
a gap between the magnet 32 and the'facing yvoke 31b. At the
same'time, the inner yoke 3la and the magnet 32 are inserted
into the opéning 12a of the coil bobbin 12. |

Also, as shown in Fig. 12, in the biaxial actuator 10,
the one magnet 32 mounted on only.the inner surface of the
inner vyoke 3l1la is disposed with its centerline 01 being
arranged at the center between the two coils for tracking'

12c. Furthermore, the width x of the magnet 32 is selected



When both side edges of the nagnet are positioned between the outer side
edges of the effective parts of the coils for tracking and the center

t hereof , because the distance fromthe side edges of the nagnet to the

i neffective parts of the coils for tracKighg parallel with the effective
parts thereof is sufficiently large, no flux 12 fromthis nmagnet acts on
the ineffective parts. Wien both side edges of the nmagnet are positioned at
the outer side edges of the effective parts of the coils for tracking,

| eakage f| 8o f¥hah ath migeedges Ahegseofharenppsitirpedphetwest Whe 2oil s
for tracking, is conpletelé el imnated and nore accurate tracki ng can be

carried outdiSHRRCE hEXgBKENE, caydarding bk e t Bhenaussrt egeesook nebenner

yoke and1ﬂ¥aﬁg¥1ggdg0@%£§14§¥fg££gcgggg,p%%@gﬂfg&tgf the coils for .

tracking 12c¢, and W2, a distance from the centerline 01 to
the centerlines 02 of the coils for tracking 1l2c.

As a reéult, as will be further discussed later, in the
biaxial actuator 10 of thié embodiment, during tracking
operation, leakage flux of the magnet 32 does not act on the
ineffective parts, i.e. the parts 12e, of the coils fbr
tracking 12c without causing unstable action.

In particular, preferably, the width of the magnet 32
is selected so that both side edges thereof are
substantially at the distance W1l from the cénterline 01 to

" the outer edges of the inner side vertical effective parts
124 of the coils for tracking 12c.

Also, the parts of the yoke.bridge 36 which abut with
the upper ends of the inner yoke 31é and the facing voke 31b
are formed.as narrow projecting parts 36a and 36b, as shown
in Fig. 13. With solders being piled'on both sides of each
of these projecting parts 36a and 36b, this yoke bridge 36
is attached to the base 20 by soldering.

In the biaxial actuator 10 of ﬁhis embodiment, currents
based 6n a focusing servo signal and a tracking ser&o signal

_ are respectiveiy supplied to the coil for focusing 12b and

the coils for tracking 12c wound on the coil bobbin 12. 1In



conventional fixing wth adhesive, a higher nounting strength can be
obt ai ned wi t hout decreasing the nounting strength due to tenperature
changes. Wen the yoke and the yoke bridge are solder-plated, it is-
possible to carry out soldering of the ybke bridge to the yoke nore

certainly,

the nounting strength of the yoke bridge to the yoke can be

therefore increased further. Brief Description of the Drawinas Fig. 1 i
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axial actu
is, the objective lens 1llc, is driven in the focusing

- direction Fcs and the tracking direction Trk.

Because the viscous substance 16 is coated onto the end
areas 15 of the elastic supporting members 13a, 135, 13¢c and
13d on the méunting part 14 sidé and hardened, é desired-
damping characteristic.can be obtained. As a result, for
example during focusing or tracking, vibration of the
elastic supporting members 13a, 13b, 13c and 13d is damped
by the viscous substance 16.

Here, the width x of the magnet 32 is selected-as
described above so that the side edges of the magnet 32 are

between W1 and W2 for making no leakage flux from both side
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edges of the magnet 32 act on the outer side ineffective

parts 12e of the coils for tracking 12¢ wound on the coil
bobbin 12. Therefore, because driving forces created by
flowing current and flux from the magnet 32 are not exerted
on these ineffective parts 12e, no moment is exerted on the
movable part of.thelbiaxial actuator 10. As a result, it
becomes bossible for accurate tracking to be carried out.
Also, because the yoke bridge 36 is solderéd to‘the
yoke:31, the mounting strength thereof, compared to a

conventional adhesion case,. is'gfeatly increased by about



13 Fig. 4 is schematic plan view show ng anot her exanple of the disposition
of a coil bobbin, a yoke and a nagnet in the biaxial actuator of Fig. 1,
Fig. 5is a schematic front view showing a relationship between the nagnet
and tracking coils of Fig. 4, Fig. 6 is gagschematic plan view showi ng a

rel ati onship between the magnet and the yoke and the tracking coils of Fig.
4; Fig. 7 is a schématic plan view showi ng novenent of a novable part of

t he biaxial actuator with the magnet disposition of Fig. 4 during tracking;
Fig. 8 is al@bemandc sterenatch | decyranes shie fEontepperasmres R Rget A6
overall construction of_ an enbodi nent of a 'biaxial actuator for an optical
pi ckup accd;q@w@eéotghgbgpgséﬁbi,mhgﬁqﬁgfe, the mounting strength and .

the strength decrease due to temperéture change are markedly
improved. The soldered pafts of the'yoke bridge 36 and the
yoke 31 being solder-plated in advanée are able to further
increased the mbunting strength, because soldering can be
carried out easily and certainly. -

In this way, in this embodiment, because the width of
‘the magnet 32 is selected so that flux of this magnet 32
acts only on the effective parts'of the tracking coils 1l2c,
flux from the magnet 32 acts only on the effective parts of
the tracking coils 12c¢ and currents fléwing through these
tracking coils 12c'produce a driving force in the tracking
direction according to Fleming's 1éft hand rule. Also,
because the distance from both side edges of the magnet 32
to the ineffective parts of the tracking coils 12c¢, which
are p;rallel to the effective parts thereof, is relatively
large, leakage flux from the magnet 32 does not act on the
current flowing through these ineffective parts. Therefore,
a moment is not exerted on the movable part of the biaxial
actuator and accurate tracking can be ca;ried out.

When the yoke 31 and the yéke bridge 36 are solder-
platéd in advance, because soldering of the yoke bridge 36
to the yﬁke 31 can be carried out more certainly, the

mounting strength of the yoke bridge 36 to the yoke 31 can



Fig. 9 is a schematic perspective view seen fromthe rear show ng the

bi axi al .actuator of Fig. 8; Fig. 10 is an expl oded perspective view show ng
t he bi axial actuator and a yoke of Fig. 8 Fig. 11 is a schematic plan
view showing the disposition of a coilzpobbin, a yoke and a magnet in the
bi axi al* actdator of Fig. 8, Fig. 12 is a schematic plan view show ng a

rel ati onship between the magnet of Fig. 11 and coils for tracking; and Fig.

13 is an enlarged perspective view show ng a yoke 14 and a yoke bridge
in the bi a@%llweb@@@@rpf@ﬁfthﬁg‘: 8. Detailed Description of the Preferred
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elastic supporting members 13a, 13b, 13c and 13d are
_explained as being simply fixed to the 1ens.holder 11 and
the ﬁounting part 14, but they may altefnatively be formed
integrally with the 1ens.holder 11 and the mounting part 14
by insert molding or the like. Also, although the lens
holder 11 is split into the upper part 11U and the lower .
part 11L in the preferred embodiment described abdve, the

lens holder 11 may alternatively be formed integrally.



Fig. 13.. Because the enbodi nent described belowis a preferable specific
exanpl e of the present invention, various technically desirable |imtati.ons
are attached thereto; however, the scope of the invention is not limted to
this preferred enbodinent. Fig. 8 througR2Fig. 10 show the construction of
an enbodi nent of a biaxial actuator according to the present invention. In
Fig. 8 through Fig. 10, a biaxial actuator 10 includes a | ens holder 11, a
coil bobbin 12, a plurality of elastic supporting nmenbers 13a, 13b, 13c and
13d as an EWHATIES CLAINED ik neans, a nounting part 14, a base 20 and a
yoke 31. The lens holder 11, as shown in Fig. 10, is split along a

horizontal split |ine Amtebiectiyrrleng driMingndeyicenweP™BaLE189E and t hese
two parts are fixed to each other with an adhesive. A as shown in Fig.

0
10, an opening 1R al £RS viRe tRe¥ hePk 191 bidshiam 3@§tﬁﬁﬁnisﬂsénd a recess 11b
in .

an elastic supporting means having one end attached to
the lens holder and the other end attached to a mounting
pért for eiastically supporting the lens holder on the
mounting paft;

a coil bobbin mounted on the lens holder;

a focusing coil wound on the coil bobbin;

tracking coils wound on the coil bobbin and disposed in
a line in a tracking direction;

a yoke comprising an inner yoke and a facing yoke
respectively disposed on an inner side and an outer side of

the_cbil bobbin with the focusing coil and the tracking
coils therebetween; and _

a magnet mounted on an inner side surface of the inner
yoke, the magnet having a width being selected so that flux

.of the magnet acts only on effective pérts of the tracking:
coils. _
2. An objective lens driving device according'to
Elaim 1 wherein:

both side edges of. the magnet are positioned between
outer side edges of effective portions and the center of tWQ
tracking coils diéposed in a line.

3. An objective lens driving device according to



whi ch an objective lens is nmounted are fornmed in the lens holder 11. In the
bottom of this recess |1b, a hole is forned 15 t hrough whi ch passes a
| ight beamemtted froma sem conductor |aser or ar [ ' am
fromthe signal recording surface of an @&ical disc. T“IBHEWIIMI‘HHS tic
is mounted i'n the recess Il b of the Iens holder 11. Thé | énsthdldér 11 is

nmovabl y supported on the nounting part 14 in a focusing direction Fcs -and

in a tracki direction.Trk by the elastic supporting nmenbers 13a, 13b, 13c
and 13d. Tﬁgg%3n]'3%ﬁﬁﬁﬁn12 has an opening 12a formed therein into which is

nserted o mOnaln CLIAY! LaRUColP e HGRURK arY JOEfRIbASA gt Abhkeri (1

t he base 20 and a ma
side edges of effective portions of two tracking coils

disposed in a line.
4. BAn objective lens driving device according to
Claim 1 wherein: |
the elastic supporting means comprises a plurélity of
' elastic supporting members eaéh-being conductive and elastic
in itself.
5. An objective lens drivipg device.comprising:
a lens holder for holding an objective lens:;
an elastic supporting means having one end attaéhed to
. the lens holder and the other end attached to.a mbunting
part fpr elastically supporting the lens holder on the
mounting pért;

a coil bobbin mounted on the lens holdér;

a focusing coil wound on the coil bobbin;

tracking coils wound on the coil bobbin and disposed in
‘a line in a tracking direction;

a yoke comprising an inner yoke and a facing que-
respectively disposed on an inner side and an outer side of
the coil bobbin with the focusing coil and the tracking
coils therebétween, the yoke having an open end for the coil
bobbin to be inserted into;

a magnet mounted on an inner side surface of the inner



mounted on the inner surface of an inner yoke 3la of the

provided with a coil for focusing 12b and coils for™ rackl COI
for focusing 12b is wound along an axis in parallel Wi H “&n
of the objective lens Ic. The coils for 2gacking 12c aﬂ“\“ ﬂdl ng

coils elliptically or rectangularly and are nmounted on bnet si'de "surface of
the coil for focusing 12b. This coil bobbin 12 is nounted in the opening

s o ::fdt;@eé?ﬁg'a;;sa%g%ﬁgﬁﬁiiﬁ&%“waawoﬁemaﬁ%sie?ﬁéa“% R |
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circuit togggffé Wi the yoke 31
a yoke bridge fqr closing off the open end‘of the yoke,
the yoke bridge having the ends being soldered to the ends
of the inner y?ke and the facihg yoke.
6. An.objectivé lens driving device according to
claim 5 wherein: . _
at least one of the yoke and the yoke bridge is solder—
plated.
7. An objective lens driving device according to
claim 5 wherein:
both side edges of the magnet are positioned between
outer side edges of effective portions and the center of two
tracking coils disposed in a line. |
8. An objective lens driving device' according to
claim 5 wherein:
both side edges of the magnet are positioned at.outer
side edges of effective portions of two tracking coils
‘disposed in a line.
9. An objective lens driving device according to
Claim 5 wherein:
the elastic supporting means comprises a plurality of
elastic suppor;ing members each beihg conductive and elastic

in itself.



-of the above-nentioned magnetic circuit and effects sensitivity increase
and prevention of |eakage flux of the magnetic circuit. Al so, the yoke
-bridge 36 functions as a stopper of the lens holder 11. The el astic
supporting nmenbers 13a, 13b, 13c and 13d2preferably are conductive and
el astic, arcGBJECHIVE | GENS UDRIVENG DBYICE bronze, beryllium copper, titanium .
copper, tin- -nickel - alloy or stainless steel 1is used. In this

enbodi ment,_t he elasggc supporting nmenbers 13a, 13b, 13c and 13d are forned
fromthin #&%ﬁﬁﬁ&—eﬁ—e@l‘a—ﬁ%@éﬁéﬁe, sheet spring suspensions and fixed

bet ween t-he | ens_hol der El.l and, t he untin art 14 so_that the re in
paral el . In thi2BaPiechava ene SEINARS AP HEmersSdadn @ OBSicatd 13d
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onto end areas I 'o%nt he e$ajé i€ § ppor?‘gng emerro’ers. * : ,

yoke. An objective lens is mounted in the lens holder. The

.elastic suppor;ing means has one end attached to the lens
holder and the other end attached to a mounting part. The
elastic supporting means support the lens holder movably in
a directién parallel to.the optical éxis of the objective
lens and in a plane'perpendicular to the-optical axis. A
coil for focusing and coils for tracking are wound on the
coil bobbin. A magnet is mounted on the yoke, and the width
of this magnet is selected so that flux from the magnet acts

-only on effective portions of the coils for tracking.

Figure 10



13a, 13b, 13c and 13d and hardened. Wth the | ens hol der

nmounting part 14 being |inked by the four elastic supporting nenbers 13a,

13b, 13c and 13d, the nou
Thi s adj usting plate 30 i
part 14 when the biaxi al

30 is fixed by 17 sold
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integrally with the yoke 31. This mounting of the nDuntlng part 14 on t he
adj usting plate is -carried out by inserting a boss provided on the nounting
part 14 into a hole 30a in the adjusting plate 30 and fixing it with

adhesive or the like. Here, a pair of yokes 31 (3la, 31b) are provided on
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base 20 by bending end portions of the base 20 on the objective lens side

upward. That is,

coi

the i nner yoke 3la and a facing
integrally with the base 20 by press working or t
is nounted on the inner side surface of the inner
magnetic circuit is formed by the pair of24bkes 3&
When the nounting part 14 is nounted on the base 20 as descri bed above,
for focusing 12b and the coils for tracking 12c nounted on the coil

oke 3J_llarp far

lenhs g zandiddsEmmgnet 32

yoke ﬁgpl Aparegult, a
net 32.

t he

=

bobbin 12 are inserted into a gap berigerethe magnet 32 and the facing yoke

31b. At the sanme tine,
into the opening- 12a of the coi
t he bi axi al actuator 10,

arranged at the center between the t

the width x of the nagheéMRZ is select

the inner yoke 3la and the nagnet 32 are inserted
bobbin 12. Al's
t he one magdet 32 nou
surface of the inner yoke 3la is disppsed wt

as shown in Fig. 12, in
ed on only the inner
its centerline 01 being

or tr@eking 12c. Furthernore,
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18 so that both side edges thereof are positioned between WL, a distance
fromthe centerline 01 to the outer edges of the inner side vertical
effective parts 12d of the coils for tracking 12c, and W2, a distance from
the centerline 01 to the centerlines 02 of the ci Tl
result, *as Will be further di scussed latdy7 in t e‘%§£%fér§§§%gg%r_
this enbodlnent during tracking operation, |eak :
does not act on the ineffective parts, i.e. the part5'12e, of the coils for
tracking 12c wi thout causing unstabpg¢q@ebi gn. In particular, preferably,
the width-of the magpet 32 is selecteg so that both side geges thereof are

substantially at the thstance W. fromthe centerline to the outer edges
of the inner side verticC effective parts

3d

I

——
S—

]

Figure 6
o ~_~6a
Y ST ) 4

Je l - 30 6.
. ' 3d :
F3 L ) ~-—6b
FI F2
Figure 7

eet Has Been Replaced

\\Il\l\\ A



whi ch abut with the upper ends of the inner yoke 3
31lb are formed as narrow projecting parts 36a and 3
Wth solders being piled on both sides of each of ftihese
36a and 36b; this yoke bridge 36 is attafhéd to the base 2o-by—=sorded ng.
In the biaxial actuator 10 of this enbodi nent, currents based on a focusing
servo signal and a tracking servo signal are respectively supplied to the
coil for focusing 12b and the coils for tracking 12c wound on the coil
bobbin 12. In 19 this way, by a diﬁggthUQrent field of the magnetic
circuit and alternating fields arising fromthe coil for focusing 12b and
the coils for tracking 12c, the | ens holder 11, that
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IS,
tracking direction Trk.

end areas 15 of the elastic supporting nenbers
mounting part 14 side and hardened, a desired d
As a result, for exanple dys ng focus

obt ai ned.

the objective lens 1llc,

i's driven in the focus
Because the vi scous sub
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of the.etastic supporting nenmbers 13a, 13b, 13c and 13d is danped by the
- viscous substance 16. Here, the width x of the magnet 32 is selected as
descri bed above so that the side edges of the nmagnet 32 are between W and
W2 for making ngjgwekakfe flux fromboth siggy edges of the magnet 32 act on

the outer side ineffective parts 12e of t

the coil bobbin 12.
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10. As a result,
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beconmes possible for accurate tracking to be carried out. Al so, because the
yoke bridge 36 is soldered to the yoke 31, the nountj =St¥-eng t f,
conpared to a conventional adhesion case,. is greatlly THIE8EBEEHALBEERONT
20 1000g and strength decrease due to tenperature cgange REPLadeped to
about 5% ‘Therefore, the nounting strengt®?%nd the s eto
t enperature change are nmarkedly i nproved. The sol dered parts of the yoke
bri dge 36 and the yoke 31 being solder-plated in advance are able to
further increased the nounting strength, because sol dering can be carried
out easily and certainly. In this vay 'é\fhis enbodi nent, because the

wi dth of the magnet 32 is selected’s at;%lux of this magnet 32 acts only
on the effective parts of the tracking coils 12c,
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flux fromthe magnet 32 acts only on the effective parts of the tracking

the effective parts thereof, is relatively |arge, :
magnet 32 does not act on the current flow ng through t
parts. Therefore, a nmonent is not'%égrg%g gg t he novabl e part of the

bi axi al actuator and accurate trackiﬁﬁ’ca&' e carried out. Wen the yoke 31
and the yoke bridge 36 are solder- plated in adva@dgg, because sol dering of
‘the yoke bridge 36 to the yoke 31 2fan be carried/ out nore certainly, the
nounting strength of the yoke .bridge™~36:4-0, 1t he e 31 can

2l —31a
' v

36b

3o~
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21 be increased further. In the preferred enbodi nent described above _the
el astic supporting nmenbers 13a, 13b, 13c and 13d are ' |
si mply flxed to the lens holder 11 and the nounting p

part -i4 by insert molding or the like. Al so, although
split into the upper part Il1U and the layar part 11L in the preferred

enbodi nent descri bed above, the |ens holder 11 nay alternatively be forned
“integrally. 22 WHAT IS CLAIMED IS: 1. An objective lens driving device
conprising: a lens holder for holding an objective |ens; -

.

FlG. ]

. ba /_I.
] X 6a
6 A
50
24a .
5a
(=)
7
/N 3

6b 5 w
2- sc 7. ° |

Fcs



an el astic supporting neans having one end attached to-thedens—helder—and
t he ot her end attached to a nounting part for el astical |IREPLABERENTRHEHTE
| ens holder on the nounting part; a coil bobbin nountgfd on- hﬁWS hol dgr ;
a focusing coil wound on the coil bobbin; tracking coi Dawoin ﬂ% QOIl
bobbi n and di'sposed in a line in a tracklng di rect i on; =reke=coT g-an
i nner yoke and a facing yoke respectiveld/Hi sposed on an inner si de and an
outer side of the coil bobbin with the focusing coil and the tracking coils
t her ebet ween; and a magnet nounted o ianer.side surface of the inner
yoke, the magnet having a w dth bei ngﬁ ét.egso that flux of the magnet
acts only on effective parts-of the trackl ng coils. 2. An objective lens
driving device according to claim1 wherein: 3

3c . //30

Za e e ~H .
B BT
65 75 fr \7 \60

H 1

FIG.3 |

" S

I —3a

)i

6a

3¢

FIG.4

3¢

6b

3¢




both side edges of. the magnet are positioned between outer i%mdgmwaHEET—l
effective portions and the center of two tracking coils disgpsed | Jﬁl ne.

3. An Obj ective lens driving device according to cl ai m 1| Pher:el. nla

si de edges of the nmagnet are positioned at outer side edges :
portions of two tracking coils disposed in a line. 4. An objective |lens
driving device according to Caim1l wher®™h: the elastic supporting neans
conprises a plurality of elastic supporting nenbers each bei ng conductive

and elastic initself. 5. An object iFseA:Gns 5i ving device conprising: a

| ens hol der for hol di n%can objecti ve | ) 30
| 3d = ,
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an el astic supporting neans having one end attached to thq
the other ehd attached to a nounting part for elastically
| ens hol der on the mounting part; a coil bobbin nmounted on
a focusing coil wound on the coil bobbin; tracking coils v

REBLACEMENT |SHEET
the §engiiNoi83er;
@a@ . .r.].'..t..h.e...c.oi--l .....

bobbi n and disposed in a line in a tracking direction; a yoke conprising an

i nner yoke and a facing yoke- respecti v/ di sposed on an inner side and an

outer side of the coil bobbin with the focusing coil and the tracking coils

t her ebet ween, the yoke having an open end for the coil bobbin to be

inserted into; a magnet nounted on i/ner i de surface of the:-inner
ﬁgyélge d so that flux

yoke, the magnet having a width be




of the magnet acts only .on effective parts of the tracking COTtss
yoke bridge:for closing off the open end of the yoke, the F@%QE&I@ITSHEET
havi ng the ends being soldered to the ends of the inner yg an'm}}mﬂN Mng
yoke. 6. An objective |lens driving device according to clig fies-- ereln... . at.
| east one of the yoke and the yoke bridge is solder- plated. 7. A .
obj ective lens driving device according3d claim5 wherein: both side edgées
of the nagnet are positioned bet vveenpu/ﬁ SZ@ edges of effective portions
and the center of two tracking coils’dilspode naline. 8 An objective

| ens driving device according to claim5 wherein.: both side edges of the
magnet are positioned at outer side edges of effective portions of two
tracking coils 2
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di sposed in a line. 9. An objective lens driving devic
5 wherein:.the elastic supporting nmeans conprises a plu
supporting menbers each being conductive and elastic in
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