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Next, explanation is made on the action. By flowing a prescribed electric
current on the focus The present invention relates to a driving
controlling coil (10), the lens holder (3) slides in the equipment for
objective lens and more particularly   direction of an arrow mark A to
control a focus of to such a driving equipment that controls both out   5
objective lens (1). And also, by flowing a pre- of track and out of focus
of light spots condensed   scribed electric current on the track
controlling on a disc, according to the preamble of claim 1      coils
(1la), (11b), (11c) and (11d), a force acts on (JP-A-6 032 139).
one side of vertical coil sides (1laf), (11bf), (11cf) and (lldf) extending
in parallel to the shaft (4), so BACKGROUND OF THE INVENTION
io  that the lens holder (3) rotates in each direction of an arrow mark B
to rotate the objective lens (1) in A conventional equipment for objective
lens is    either direction circumferentially, whereby the track shown in
Fig. 29 to Fig. 31, wherein numeral (1)     control is accomplished.
indicates an objective lens and numeral (2) in-          In the
conventional driving equipment for ob- dicates a counter weight, while
numeral (3) in-  15  jective lens, as described above, the focus control-
dicates a lens holder having on its lower face a     ling coil (10) and the
track controlling coils (1la), tubular bearing (3a) and a coil holder (3m)
to be    (11b), (11c) and (lid) utilize one and the same formed into an
elliptic shape, with the objective    magnetic circuit that is made up by
the permanent lens (1) and the counter weight (2) being provided   magnets
(6a), (6b) and the yokes (7a), (7b) and on both sides; numeral (4)
indicates a supporting   20  (8a), so that the magnetic fluxes, caused by
the shaft with which the bearing (3a) of the lens holder  permanent magnets
(6a), (6b), have one-direction (3) is engaged slidingly in the axial
direction shown  polarities, e.g. only the polarity following the direc- by
an arrow A in Fig. 30 and rotatively in the       tion from yoke (7a) to
yoke (8c), whereby, of verti- direction shown by an arrow B in Fig. 31;
numeral    cal coil sides each of the track controlling coils (5) indicates
a supporting rubber holding the lens   25  (11a), (11b), (11c) and (lid),
only the one side of holder (3) so as to permit its motions in the direc-
vertical coil sides (11af), (11bf), (11cf) and (lid f) tions shown by the
above-mentioned arrows A and      can be given a force in the direction of
arrow mark B; numerals (6a) and (6b) indicate permanent mag-    B, so that
only the corresponding vertical coil sides nets, the upper faces and lower
faces each of        can be utilized effectively. In other words, it is
which are magnetized into different polarities; nu-  30  impossible to
utilize both sides of vertical coil sides merals (7a) and (7b) indicate
yokes located on the   in order to give a force to the lens holder (3) in
the permanent magnets (6a), (6b); numeral (8a) in-       direction of arrow
mark B, because to the track dicates a disk-like yoke as a holding base for
both  controlling coils (1la), (1lb), (11c) and (lid), the the supporting
shaft (4) and the permanent mag-      magnetic fluxes act in the same
direction on both nets (6a), (6b), while numeral (8c) indicates a tubu-
35  sides of their vertical coil sides (11af) and (11ab), lar central yoke;
numeral (9) indicates a fixing base  (11 bf) and (11 bb), (11 cb) and (11
cb), and (11df) of the supporting rubber (5); numeral (10) indicates  and
(lldb). This makes the utilization efficiency a focus controlling coil;
numerals (11 a), (11 b),   unfavorable. (11c), and (lid) indicate track
controlling coils;        Accordingly, the unfavorable utilization
efficien- numerals (12a), (12b) indicate set screws for fixing   40  cy
made it necessary to increase coil volume and the supporting rubber (5)
onto the holding base (9);  number of coil turnings in order to obtain the
and numeral (13) indicates a cover.                  torque required.
However, this caused a large. vol- The bearing (3a) is positioned inside
the cen-    ume of coil owing to the increase in terminal resis- tral yoke
(8c), while the coil support tube (3b)     tance, making it impossible to
achieve the miniatur- constructed in one piece with the coil holder (3m)
45  ization of coil, and resulted in increasing the pro- is positioned
outside the central yoke (8c). The     duction cost. focus controlling coil
(10) is wound into a cylin-       From EP-A-0 068 757 there is known an
objec- drical shape around the outside periphery of the     tive lens
assembly for optical disc players similar coil support tube (3b), and the
track controlling    to that one described herein above. Thus, the same
coils (11a) to (lid) are fixed on the coil (10) to   so   problems arise as
mentioned before. cover the outside surface thereof. The coils (11 a) to
In EP-A-0 097 402 description is given of an (lid) are coiled so as to form
rectangular shapes    optical device using multi-pole permanent magnets and
have vertical coil sides (11 ab) and (11 af),    put together in a body.
(11bf) and (11bb), (11cb) and (11cf), and (11db)         JP-A-6 032 139
discloses an objective lens and (11df) respectively extending in parallel
to the   55  driver having multi-pole magnetisation with perma- shaft (4).
Each coil and each permanent magnet       nent magnets put together in a
body. mentioned above construct a driving device for           In said
driver efficency of track and focus con- moving the holder.
trol is poor, because there are large gaps between 2    



3                 EP 0 228 05  B1                    4 magnets on the one
hand and focus and track           portion of magnet section in another
embodi- controlling coils on the other hand.                  ment of a
driving equipment for objective lens Therefore, the object underlying the
invention    according to the present invention; is to increase efficiency
of both track and focus     Fig. 16 is a plan view showing one embodiment
controlling coils.                             5      of magnet section;
The above object is aimed by a driving equip-     Fig. 17 is a plan view
showing the state wherein ment according to claim 1.
the magnet section is formed in a ring-like Gaps between magnets on the one
hand and          shape as one embodiment of the present inven- focus and
track controlling coils on the other hand   tion; are minimized, so that
maximum control efficiency   10  Fig. 18 to Fig. 23 and Fig. 24 to Fig. 28
show of both said coils is achieved.                       other
embodiments of driving equipment for ob- Prefered embodiments of the
invention are         jective lens according to the present invention;
claimed in the subclaims.                             and Fig. 29 to Fig.
31 are an exploded view in BRIEF DESCRIPTION OF THE DRAWINGS             15
perspective, a sectional view and an exploded view in perspective of
principal part showing an Fig. 1 is a partial plan view showing the
relations  embodiment of the conventional driving equip- among lens holder,
coils and permanent mag-        ment for objective lens. nets of a driving
equipment for objective lens according to an embodiment of the present in-
20   DESCRIPTION OF THE PREFERRED EMBODI- vention;
MENT Fig. 2 is a sectional view taken on line l-l in Fig. 1;
In Fig. 1 to Fig. 3, a focus controlling coil (10) Fig. 3 (a) is a partial
view in perspective show-  is wound into a cylindrical shape around a coil
ing directions in which permanent magnets in  25  supporting tubular body
(3b) positioned on the low- use for controlling both track and focus are
er part of a lens holder (3), and four track control- fixed;
ling coils (11 a), (11 b), (11 c) and (11d) are fixed at Fig. 3 (b) is an
exploded perspective view show-  equal spaces on the focus controlling coil
(10). One ing the driving equipment for objective lens on  or more
projecting part for mounting said coils 11 the whole;
30  are provided at the side of said lens holder 3. The Fig. 4 is a plan
view showing directions of      coil (10) is wound around into a
cylindrical shape magnetic fluxes in Fig. 1;
centering around a shaft (4), and the track control- Fig. 5 is a
perspective view of principal part  ling coils (11 a - 11d), which are
wound around so showing an embodiment of structure for fixing    as to form
rectangular shapes, are secured on the permanent magnets on yokes;
35  surface of the coil (10). Magnet sections (60, 61) Fig. 6 is a partial
view in perspective of the   are arranged along the outside periphery of a
disc- embodiment of permanent magnets fixed in the    like yoke (8a). Each
section of magnets (60, 61) direction of their thicknesses;
consist, in one piece, of track controlling perma- Fig. 7 is a partial plan
view showing the direc-       nent magnets (19a), (19b), (19c) and (19d) as
sub- tion in which the permanent magnets in use for  40  permanent magnets
and a permanent magnet (6a) controlling both track and focus in Fig. 5 are
in the capacity of a main permanent magnet in use fixed;
for controlling both track and focus. The permanent Fig. 8(a) and Fig. 8(b)
are a perspective view of  magnets (19a), (19b) are positioned on both
sides another embodiment of magnet section con-        of the permanent
magnet (6a), both ends of which structing the present invention and a
diagramatic  45  are set to the length in such a way as to face each view
illustrating a characteristic in the state of  other vertical coil sides
(11 af), (11 bf) which are in fixing the magnets;
parallel to the shaft (4) of the coils (11 a), (11 b), so Fig. 9 is a plan
view showing the directions of   that the permanent magnets (19a), (19b)
face each magnetic fluxes caused by the magnet section     other vertical
coil sides (11ab), (11bb) on the op- shown in Fig. 8(a);
50  posite side of the vertical coil sides (11af), (11bf). Fig. 10, Fig.
11(a) and Fig. 11(b) are a perspec-  And, the permanent magnets (19d),
(19c) are posi- tive view and a plan view of further embodiment  tioned on
both sides of a permanent magnet (fib), of the magnet section as well as a
diagramatic   both ends of which are set to the length in such a view
illustrating a characteristic in the state of  way as to face each other
vertical coil sides (11 cf), fixing the magnets in such an embodiment;  55
(11 df) which are in parallel to the shaft (4) of the Fig. 12 to Fig. 15
are views showing respec-     coils (11c), (11d), so that the permanent
magnets tively the state wherein a recess accommodat-    (19d), (19c) face
each other vertical coil sides ing a track controlling coil is provided on
a    (11cb), (11db) on the opposite side of the vertical 3    
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(11 df).                       the outside peripheral yoke (8b) into a yoke
piece The permanent magnets (6a), (6b) in use for     (8ba) and a yoke
piece (8bb). As to the permanent controlling both track and focus and the
track con-  magnets, further miniaturization can be accom- rolling
permanent magnets (19a - l9d) consist of,  plished by means of utilizing
the magnets using for example, plastic magnets, which are magne-   5   rare
earth elements and the like instead of the tized radially from the center
toward the outside  plastic magnets. Similar effect can be obtained
periphery. Concretely speaking, the permanent      even by the construction
of the permanent mag- magnets (6a) (6b) have S poles on their inner face
nets in the direction of thickness which are ar- sides and N poles on their
outer face sides while,  ranged in the polarity different each another as
on the contrary to the permanent magnets (6a),  10  shown in Fig. 6 and
Fig. 7. Namely, the permanent (6b), the permanent magnets (19a - 19d) have
N     magnets (6a), (6b) may be arranged, with the up- poles on their inner
face side and S poles on their  per faces being N poles and the lower faces
being outer face sides. Accordingly, the S poles of the  S poles, while the
permanent magnets (19a - 19d) permanent magnets (6a), (6b) face each side
of     may be arranged, with the upper faces being S vertical coil sides
(11 af), (11 bf), (11 cf) and (11 df),  15  poles and the lower faces being
N poles. In this and the N poles of the permanent magnets (6a),     case,
magnetic circuit yokes (7a), (7b), (20a), (20b), (6b) face the opposite
vertical coil sides (11ab),  (20c) and (20d), which make the magnetic
fluxes, (11bb), (11cd) and (11db), so that magnetic fluxes  coming from the
permanent magnets (6a), (6b), - different in polarity are supplied. For
example, as  (19a), (19b), (19c) and (19d), circle round in radial to the
coil (11b), the magnetic flux running from the   20  direction, can be
fixed on the upper faces of each interior to the exterior is supplied to
the vertical coil  permanent magnet, but these yokes are required to side
(11bf) and the magnetic flux running from the  be devided mutually for each
magnet. exterior to the interior is supplied to the vertical coil
According to the present invention, as de- side (11bb). An outside
peripheral yoke (8b) is    scribed above, the magnet sections (60), (61)
are provided along the outside periphery of the disc-  25  constructed with
a plurality of magnetic poles dif- like yoke (8) in such a way as to form a
ring-like  ferent in polarity such that the magnet fluxes dif- shape, and
each permanent magnet are secured       ferent in polarity each another,
i.e. the magnetic tightly on the inner face of the outside peripheral
fluxes interlinking with each of vertical coil sides so yoke (8b).
as to exceed an angle of [err]  in the directions of In the constraction
described above, by flowing   30  vectors, are supplied to both vertical
coil sides of the prescribed electric current on the track control-  the
track controlling coils, whereby the utilization ling coils (11 a), (11b),
(11 c) and (11d) which are  efficiency of the track controlling coils is
improved, arranged in a magnetic path formed by the outside  and the magnet
sections (60), (61) have the cylin- peripheral yoke (8b) and a central yoke
(8c), the  drical central yoke (8c) on their center and are lens holder (3)
can be rotated in each direction   35  provided on the outside periphery
with the disc-like shown by an arrow mark B. Fig. 4 is a plan view    yoke
(8a) having the outside peripheral yoke (8b) showing the directions of
magnetic fluxes. Since   extending in such a way as to surround said
central the vertical coil sides (11 af), (11 bf) are different in  yoke
(8c), while both the main permanent magnets the flowing direction of
electric current from the   consisting of the permanent magnets (6a), (6b)
and vertical coil sides (11ab), (11bb) and the directions   40  the
sub-permanent magnets consisting of perma- of magnetic fluxes interlinking
with each flowing  nent magnets (19a - 19d) are positioned so as to
direction of electric currents are also different, tor-  make contact with
the inner face of said outside ques act on each coil side in the same
direction to  peripheral yoke (8b). Accordingly, if the outside improve the
utilization efficiency of the vertical coil  peripheral yoke (8b) is kept
highly accurately, it will sides. In other words, vectors of magnetic
fluxes   45  result in accurate and easy positionings of each interlinking
with each of vertical coil sides (11ab),  permanent magnet, whereby a
highly precision (11 bb) are different each other by an angle of    driving
equipment will be obtainable. [err] which, however, are not limited to
[err] and,      Fig. 8 to Fig. 11 show an embodiment wherein of course, are
permitted to exceed an angle of     each set of the above-mentioned main
permanent [err].                                          so   magnets and
the above-mentioned sub-permanent According to the embodiment, as the
outside     magnets are constructed in one piece each of a peripheral yoke
(8b) is provided, each of perma-   pair of permanent magnets by means of
fixing nent magnets can be positioned by means of fitting  each set of said
permanent magnets to a pair of them  tightly with the inner face of the
outside   magnetized materials in the shape of circular arc peripheral yoke
(8b), so that the spaces between   55  body. each permanent magnet and each
coil can be held       In Fig. 8(a), the magnet sections (60), (61),
accurately. As shown in Fig. 5, the outside periph-  which are provided on
the side of yoke (8a), are eral yoke (8b) has a notch (8bc) which can
divide  constructed by means of hybrid magnetization into 4    
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magnetic materials in circular arc  and both ends. In this case, the
permanent mag- shape at a prescribed length, whereby permanent      nets
(6a), (6b), and (19a), (19c) are fixed in a radial magnets (6a), (19a) and
(19b) and permanent mag-    direction under one-piece construction of
circular nets (6b), (19c) and (19d), all of them having the  arc magnetic
material, and the permanent magnets functions same as those permanent
magnets that   5   (6a), (6b) are magnetized into N poles on their were
described with reference to Fig. 1 to Fig. 3,   inner face sides and into S
poles on their outer can be formed. Fig. 8(b) is a diagramatic view
face sides, and also the permanent magnets (19a), showing the magnetomotive
force in the direction     (19c) facing the vertical coil faces (11ab),
(11bb) of width of the magnet section (60). Even in such a  are magnetized
into S poles on their inner face construction that was described above, by
flowing   10  sides and into N poles on their outer face sides, the
prescribed electric current on the track control-  whereby magnetic fluxes
different in polarity each ling coils, the lens holder (3) can be rotated
in each  other are supplied to the vertical coil sides (11 af), direction
shown by an arrow mark B. Fig. 9 is a      (11ab) and the vertical coil
sides (11bf), (11bb). plan view showing the directions of magnetic fluxes
And further, the inner faces of the ends of the circling round through the
permanent magnets (6a),  is  permanent magnets (6a), (6b) facing the track
con- (6b) in use for controlling both track and focus    trolling coils (11
a), (11 b) and the inner faces of the under hybrid magnetization into
triple poles (as     permanent magnets (19a), (19c) are arranged thin-
shown in Fig. 8) and the yokes (8b), (8c) of mag-    ner than the inner
faces of other portions so as to netic circuit. Since the vertical coil
sides (11af),  form recesses (16a), (16b) for accommodating the (11 bf) are
different in the flowing direction of elec-   20  track controlling coils.
tric current from the vertical coil sides (11ab),      Describing further
in detail, as shown in Fig. (11bb) and the directions of magnetic fluxes
inter-  14, the circular arc magnetic materials constructing linking with
each flowing direction of electric cur-  the magnet sections (60), (61)
become thin, and rents are also different, torques act on each coil  the
clearances between the magnet sections (60), side in the same direction to
improve the utilization   25  (61) and the inside peripheral yokes (8c),
(8c) be- efficiency of the vertical coil sides.               come broad as
LT at the portion where the track Even in case the magnet sections are con-
controlling coils (1la), (11b) are provided, and be- structed by using the
permanent magnets under       come narrow as LF at other portions. The
relation multipolar magnetization in the direction of height  between LT
and LF is represented by the formula; as shown in Fig. 10 and Fig. 11,
permanent mag-   30   LT [ERR] LF + t, where t is a thickness of the track
nets, having the function same as those permanent   controlling coils (11
a), (11 b). magnets that were shown in Fig. 6 and Fig. 7, can      In
consequence, according to this embodiment, be formed. Fig. 11(b) is a
diagramatic view show-   the magnetic fluxes different in polarity each
other ing the magnetomotive force in the direction of     can be supplied
to both sides of the vertical coils height of the magnet section (60). In
this case, the   35  (1lab), (11af) and (11bb), (11bf) which are in par-
magnetic circuit yokes (7a), (7b), (20a), (20b), (20c)  allel to the shaft
(4) of each track controlling coil and (20d), which are fixed on the upper
faces of    (11), resulting in making it possible to effectively each
permanent magnet in such a way as to cover     use both vertical coil sides
of two coils (11 a), (11 b) thereon in order to make the magnetic fluxes,
com-   each as the track controlling force generating ing from the magnets
(6a), (6b) in use for control-  40   means. ling both track and focus,
circle round in radial       Fig. 15 shows an example of such a track
direction, are required to be divided for each mag-  controlling coil (1
lb) that described above, wherein netic pole of the permanent magnets under
mul-       N pole of the permanent magnet (6b) faces the tipolar
magnetization.                               above-mentioned vertical coil
side (11bf) which is Fig. 12 to Fig. 15 show another embodiment of  45  in
parallel to the shaft (4), while S pole of the the driving equipment for
objective lens, wherein    permanent magnet (6b) faces another vertical
coil the inner faces of the main permanent magnet         side (11 bb).
ends and sub-permanent magnets are notched into         Accordingly, both
vertical sides (11 bf) and recesses to form spaces capable of accommodat-
(11bb) generate effectively the track controlling ing the track controlling
coils. Namely, the lens   50  force in the same direction. And further,
according holder (3) is provided with the focus controlling coil  to this
embodiment, as the clearance LF is narrow, (10) and two track controlling
coils (11a), (11b),  the number of magnetic fluxes which are supplied which
are positioned respectively on a diagonal line  by the main permanent
magnets (6a), (6b) can be and are facing each other, and the magnet
sections  increased not only on the track controlling coils but (60), (61)
are arranged in such a way that they   55  also on the focus controlling
coil (10), whereby the consist of the permanent magnets (6a), (6b) and
focus control can be achieved by a larger force. (19a), (19b), (19c) and
are constructed in one piece    Namely, in general, each of track
controlling by magnetizing one magnetic material at center      coils
(11a), (11b) mentioned above are held in such 5    
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loop faces are protruding outwardly  the lower end of the counter weight
(2), and the in the state of being tightly fixed on the outside  supporting
rubber fixing pin (35) is held on the periphery of the focus controlling
coil (10). There-  base (36). Fore, in the case of the conventional
construction of   On the lower part of the lens holder (3), a coil forming
prescribed gaps between the inner faces of   5   supporting tube (3b)
concentric with the tubular the permanent magnets (6a), (6b) and the coils
bearing (3a) is installed, and the focus controlling (1la), (1lb), by the
existence of the track control-  coil (10) is wound in cylindrical shape on
the tube ling coils (11a), (11b) extruding outwardly as men-  (3b). On the
flat sides of the right and left of the tioned above, the gaps between the
focus control-   lens holder (3), track controlling coils (11a), (11b) ling
coil (10) and the permanent magnets (6a), (6b)  10   wound in rectangular
shape, are installed as shown become unnecessarily larger, resulting in
extreme    in Fig. 20. The focus controlling coil (10) is ar- difficulty in
obtaining the focus controlling force.  ranged in the magnetic path which
is formed by a According to this embodiment, however, as is     ring-like
focus controlling permanent magnet (6c) clearly understood from  Fig. 14,
the recesses      installed along the outside periphery of the coil (10)
(16a), (16b) are formed in the portions where the   15  and a ring-like
focus controlling yoke (8) holding main permanent magnets (6a), (6b) face
the above-   the magnet (6). The track controlling coils (11a), mentioned
track controlling coil (1la), (11b), and in  (11b) are arranged in the
magnetic path which is consequence, concerning the both coils, i.e. the
formed by track controlling permanent magnets track controlling coils
(11a), (11b) and the focus  (6ab), (6bb) and track controlling yokes (30a),
controlling coil (10), the permanent magnets (6a),  20  (30b). The yokes
(30a), (30b) are mounted on the (6b), which are arranged along the outside
periph-  base (36) in such a way as to extend upward. The eries of these
coils, are able to become the ar-    focus controlling permanent magnet
(6c) and track rangement for facing both coils (11), (10) with the
controlling permanent magnets (6ab), (6bb) consist, magnetic pole faces
being at the most effective     for example, of plastic magnets. The focus
control- small gaps.                                     25  ling permanent
magnet (6c) is magnetized radially In the above embodiment, the permanent
mag-     from the center toward the outside periphery, while nets (6a),
(6b) are provided with the recesses      the track controlling permanent
magnets (6ab), (16a), (16b). However, such recesses are not re-    (6bb)
are constructed in the polarity different be- quired, if a sufficient
driving force is obtainable in  tween the right and the left under bipolar
magnetiz- performing the track control even by the use of the   30  ation.
permanent magnets without the recesses (16a),           Thus, the
construction is made by the separate (16b) shown in Fig. 16. And also, as
shown in Fig.  arrangement for the combination of the focus con- 17, the
portion between permanent magnet (6a)       trolling coil (10) and the
permanent magnet (6c) and permanent magnet (19c) and the portion be-
and the combination of the track controlling coils tween permanent magnet
(6b) and permanent mag-   35  (11 a), (11 b) and the permanent magnets
(6af, net (19a) can be connected by permanent magnets     (6bb). In this
embodiment, too, both ends of per- (6m), (6m) respectively to construct In
a one-piece  manent magnets (6ab), (6bb) are magnetized in the ring body,
which can be secured on the inner face    polarity different each other, so
that the permanent of the ring-like outside periphery yoke (8b). In this
magnets (6ab), (6bb) may supply the vertical coil case, the utilization
efficiency is improved, and   40  sides (11ab), (11bb) and the vertical
coil sides moreover the positioning of permanent magnets       (11bb),
(11bf) of the track controlling coils (11a), becomes easy.
(11 b) with the magnetic fluxes different in polarity. Fig. 18 to Fig. 28
show other embodiments of        Next, explanation is made on the
operation. driving equipment for objective lens according to       By
flowing a prescribed electric current on the the present invention, which
is a separate arrange-   45  focus controlling coil (10), the lens holder
(3) slides ment of the combination of a focus controlling coil  in the
direction shown by an arrow mark A to adjust (10) and a permanent magnet
supplying this coil     a focal length. By flowing a prescribed electric
with a magnetic flux and the combination of a track  current on the track
controlling coils (11 a), (11 b), controlling coil (11) and a permanent
magnet sup-   the lens holder (3) rotates in each direction shown plying
this coil with a magnetic flux. In Fig. 18 to   50   by an arrow mark B to
perform the track control. In Fig. 20, a lens holder (3), on which an
objective   this case, as both ends of the permanent magnets lens (1) and a
counter weight (2) are mounted, is   (6ab), (6bb) are magnetized in the
polarity different rotatively pivoted through a bearing (3a) on a sup-
each other, the vertical coil sides (11ab), (11af) of porting shaft (4)
installed on a base (36) in such a  the coil (11a) corresponding to the
both ends and way that the lens holder is floating at a constant  55  the
vertical coil sides (11bb), (llbf) of the coil distance from the base (36).
The lens holder (3) is  (11b) corresponding to the both ends are supplied
mounted to a supporting rubber fixing pin (35)      with the magnetic
fluxes different in polarity each through a ring-like supporting rubber (5)
fixed on   other, whereby an electromagnetic force acts on 6    



11                EP 0 228 055 B1                    12 both vertical coil
sides to increase the utilization  miniaturized, whereby the reduction in
production efficiency of the coils.                           cost can be
accomplished. Because of a ring-like As to the permanent magnets, further
miniatur-  shape, the permanent magnet for controlling focus ization can be
accomplished by means of utilizing  can be manufactured easily. the magnets
using rare earth elements and the like.   5  And further, the track
controlling magnetic cir- In the above embodiment, the permanent magnets
cuit, which is arranged separately, is utilized to (6c), (6ab) and (6bb)
are of one-piece construction.  drive the two sides of the track
controlling coil, so However, similar effect can be obtained by the
that the improvement in driving efficiency is ac- construction of the
permanent magnets (6c), (6ab)  complished, and moreover the volume of
perma- and (6bb) by means of fixing together several num-   10  nent
magnets can be greatly reduced on the whole. ber of circular arc magnet
pieces (6c1) - (6c4) and  And also, because of the simple configuration in
(29al), (29a2). In this case, by means of increasing  the construction of
track controlling coils, the coil the number of circular arc magnet pieces
to be     winding work and the like can be performed under fixed together,
the magnetization may be made in   the simple condition and construction.
the direction of thickness, that is to say, the mag-   15 netization in a
radial direction is not necessarily  Claims required. And also, in the
above-mentioned em- bodiment, the lens holder is provided with the     1. A
driving equipment for an objective lens (1) focus controlling coil and the
track controlling coils,  provided with a lens holder (3) being engaged
while the fixed sides are provided with the magnet  20  to a supporting
shaft (4) rotatably and mov- sections facing each coil. On the contrary,
how-       ingly in the axial direction of said supporting ever, the lens
holder may be provided with the         shaft (4) and supporting the lens
(1) having an magnet sections, while the yoke sides may be
optical axis parallel with the axial direction of provided with the coils.
And further, as shown in      said supporting shaft (4) and a driving unit
Fig. 24 and Fig. 25, the permanent magnets (6ab),  25  rotating said lens
holder (3) and sliding said (6bb) can be constructed with a two permanent
lens holder (3) in the axial direction of said magnets which are magnetized
in the polarities         supporting shaft (4), said driving equipment
different at both ends.                                being constructed so
as to control out of track As shown in Fig. 26 to Fig. 28, a coil support-
and out of focus of light spots condensed on a ing tube (3b) can be
provided with a plurality of  30  disc through said lens (1), said driving
unit notches (3bl) on its lower face to accommodate         comprising
first (10) and second (11) coils adhesive agents in such a way that the
coil (10),      mounted to a coil holder (3b), and one or more which is
wound in a ring shape, can be bonded          magnetic circuits being
provided on a fixed with the adhesive agents to the lower ends of the
part, one or more of said magnetic circuits tube (3b). And also, in case
the tube (3b) is con-  35  being made up of yokes (7,8) and one multi-
structed with a plastic material, the tube (3b) can    magnetized magnet
(6c,60,61), which is moun- be provided with the focus controlling coil (10)
ted in such a way that it is opposite to said under one-piece formation.
first (10) and said second coils (11) and mag- According to the embodiment
shown in Fig. 26        netized in a radial direction in such a way that to
Fig. 28, the focus controlling coil (10) is the only  40  two directions of
vectors of magnetic fluxes, factor that determines a gap H' between
magnetic       interlinking with one of the sides of second circuits, so
that the gap between the magnetic         coils (11) being parallel with
the axis of said circuits can be made small to the limiting value.
supporting shaft (4) and another side of said As described above, according
to the embodi-       second coils (11), are approximately opposite ments
shown in Fig. 18 to Fig. 28, magnetic cir-  45   each other, characterized
in that the magnets cuits facing the focus controlling coil can be ar-
(6c,60,61) for use in said magnetic circuit are ranged along the whole
circumference of said fo-       formed into ring shape or of circular arc
body cus controlling coil, and therefore the utilization    and in that
said magnets (60,61) have at least efficiency can be heightened.
one recess (16a,16b) on the part opposite to And also, the focus
controlling coil and the   50   said second coils (11) in the direction
parallel track controlling coils are respectively provided      with the
axis of said supporting shaft (4). with the magnetic circuits for the
exclusive use by each coil, making it possible to reduce the gap    2. The
driving equipment according to claim 1, between the permanent magnet in the
focus con-         characterized in that said first coils (10) are for
trolling magnetic circuit and the yoke and to  55      controlling out of
focus, are formed into ring achieve the object of improving the magnetic
flux      shape and are mounted to a ring shaped coil density. In
consequence, the permanent magnet in       mounting part on one part of
said holder (3), the focus controlling magnetic circuit is remarkably
said second coils (11) are for controlling out of 7    
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both vertical coil sides to increase the utilization  miniaturized, whereby
the reduction in production efficiency of the coils.
cost can be accomplished. Because of a ring-like As to the permanent
magnets, further miniatur-  shape, the permanent magnet for controlling
focus ization can be accomplished by means of utilizing  can be
manufactured easily. the magnets using rare earth elements and the like.
5  And further, the track controlling magnetic cir- In the above
embodiment, the permanent magnets     cuit,-which is arranged separately,
is utilized to (6c), (6ab) and (6bb) are of one-piece construction.  drive
the two sides of the track controlling coil, so However, similar effect can
be obtained by the     that the improvement in driving efficiency is ac-
construction of the permanent magnets (6c), (Bab)  complished, and moreover
the volume of perma- and (6bb) by means of fixing together several num-
10  nent magnets can be greatly reduced on the whole. ber of circular arc
magnet pieces (6c1) - (6c4) and  And also, because of the simple
configuration in (29a1), (29a2). In this case, by means of increasing  the
construction of track controlling coils, the coil the number of circular
arc magnet pieces to be     winding work and the like can be performed
under fixed together, the magnetization may be made in   the simple
condition and construction. the direction of thickness, that is to say, the
mag-  is netization in a radial direction is not necessarily  Claims
required. And also, in the above-mentioned em- bodiment, the lens holder is
provided with the     1. A driving equipment for an objective lens (1)
focus controlling coil and the track controlling coils,  provided with a
lens holder (3) being engaged while the fixed sides are provided with the
magnet  20  to a supporting shaft (4) rotatably and mov- sections facing
each coil. On the contrary, how-       ingly in the axial direction of said
supporting ever, the lens holder may be provided with the         shaft (4)
and supporting the lens (1) having an magnet sections, while the yoke sides
may be           optical axis parallel with the axial direction of provided
with the coils. And further, as shown in     said supporting shaft (4) and
a driving unit Fig. 24 and Fig. 25, the permanent magnets (6ab),  25
rotating said lens holder (3) and sliding said (6bb) can be constructed
with a two permanent          lens holder (3) in the axial direction of
said magnets which are magnetized, in the polarities        supporting
shaft (4), said driving equipment different at both ends.
being constructed so as to control out of track As shown in Fig. 26 to Fig.
28, a coil support-    and out of focus of light spots condensed on a ing
tube (3b) can be provided with a plurality of  30  disc through said lens
(1), said driving unit notches (3b1) on its lower face to accommodate
comprising first (10) and second (11) coils adhesive agents in such a way
that the coil (10),      mounted to a coil holder (3b), and one or more
which is wound in a ring shape, can be bonded          magnetic circuits
being provided on a fixed with the adhesive agents to the lower ends of
the'     part, one or more of said magnetic circuits tube (3b). And also,
in case the tube (3b) is con-  35  being made up of yokes (7,8) and one
multi- structed with a plastic material, the tube (3b) can    magnetized
magnet (6c,60,61), which is moun- be provided with the focus controlling
coil (10)      ted in such a way that it is opposite to said under
one-piece formation.                            first (10) and said second
coils (11) and mag- According to the embodiment shown in Fig. 26
netized in a radial direction in such a way that to Fig. 28, the focus
controlling coil (10) is the only  40  two directions of vectors of
magnetic fluxes, factor that determines a gap H' between magnetic
interlinking with one of the sides of second circuits, so that the gap
between the magnetic         coils (11) being parallel with the axis of
said circuits can be made small to the limiting value.      supporting
shaft (4) and another side of said As described above, according to the
embodi-       second coils (11), are approximately opposite ments shown in
Fig. 18 to Fig. 28, magnetic cir-  45   each other, characterized in that
the magnets cuits facing the focus controlling coil can be ar-
(6c,60,61) for use in said magnetic circuit are ranged along the whole
circumference of said fo-      formed into ring shape or of circular arc
body cus controlling coil, and therefore the utilization    and in that
said magnets (60,61) have at least efficiency can be heightened.
one recess (16a,16b) on the part opposite to And also, the focus
controlling coil and the   so  said second coils (11) in the direction
parallel track controlling coils are respectively provided      with the
axis of said supporting shaft (4). with the magnetic circuits for the
exclusive use by each coil, making it possible to reduce the gap    2. The
driving equipment according to claim 1, between the permanent magnet in the
focus con-         characterized in that said first coils (10) are for
trolling magnetic circuit and the yoke and to  56      controlling out of
focus, are formed into, ring achieve the object of improving the magnetic
flux      shape and are mounted to a ring shaped coil density. In
consequence, the permanent magnet in       mounting part on one part of
said holder (3), the focus controlling magnetic circuit is remarkably
said second coils (11) are for controlling out of 7    
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into rectangular shape and        way that two directions of vectors of
magnetic are mounted on said first coils (10) in such a      fluxes,
interlinking with one side of said second way that two opposite sides of
said second          coils (11) approximately parallel with said sup- coils
(11) are approximately parallel with the       porting shaft (4) and
another side of said sec- axis of said supporting shaft (4) and one or   5
ond coils (11) are approximately opposite, and more magnetic circuits are
provided in such a        plate-shaped yokes (20a,30a) are mounted to way
that closed magnetic paths are formed.          the side face which is not
opposite to said second coils (11) of said second magnets 3. The driving
equipment according to claim 1,          (60,61). characterized in that
said first coils (10) are for  10 controlling out of focus, are formed into
ring   7. The driving equipment according to claim 6, shape and are mounted
to a first ring shaped         characterized in that said second coils (11)
and coil mounting part on one part of said lens         said second
magnetic circuits are arranged holder (3), first magnetic circuits are
provided    outwardly of said lens holder (3) and said fixed so as to
oppose to said first coils (10) and to  15  part centering around said
supporting shaft (4). form closed magnetic paths, said second coils (11)
are for controlling out of track, are formed  8. The driving equipment
according to claim 6 or into rectangular shape and are mounted to a
7, characterized in that said first coils (10) are second coil mounting
part on the side of said        provided on the lower part of said lens
holder lens holder (3) in such a way that two opposite  20    (3) and said
first magnets (6c) are arranged in sides of said second coils (11) are
approxi-        the outside peripheral direction of said first mately
parallel with the axis of said supporting    coils (10). shaft (4) and
second magnetic circuits are pro- vided so as to oppose to said second
coils       9. The driving equipment according to claim 6, 7 (11) in such a
way that the directions of vec-   25  or 8, characterized in that one or
more projec- tors of magnetic fluxes, interlinking with one of   ting parts
for mounting said second coils (11) the sides of said second coils (11)
parallel with    are provided at the side of said lens holder (3). the axis
of said support shaft (4) and another side of said second coils (11), are
approxi-     10. The driving equipment according to any one of mately
opposite each other.                 30      claims 6 to 9, characterized
in that said first magnets (6c) are made of plastic. 4. The driving
equipment according to claim 2 or 3, characterized in that the yokes (7,8)
moun-   11. The driving equipment according to any one of ted on said
magnets (60,61) opposite to said         claims 6 to 9, characterized in
that said first second coils (11) are separated at the bound-   35
magnets (6c) and said second magnets (60,61) ary at which the directions of
said magnetic        are made of plastic. vectors are different each other.
12. The driving equipment according to any one of 5.  The driving equipment
according to any pre-         claim 3 and 6 to 11, characterized in that
said ceding claim, characterized in that said mag-   40  first coils (10)
and said lens holder (3) are nets (6c,60,61) are made of plastic.
joined at the only end part of said first coils (10) and part of the
junction is notched. 6. The driving equipment according to claim 3,
characterized in that said first magnetic circuits  13. The driving
equipment according to claim 12, are constructed in such a way that said
mag-   45   characterized in that said lens holder (3) and nets (6c) for
use in said first magnetic circuits   said first coils (10) are in one
pieces. are formed into ring shape, magnetized in ra- dial direction,
arranged to all periphery of said  RevendloatIons first coils (10) so as to
oppose to said first coils (10) and to be approximately concentric  50  1.
Equipement moteur pour une lentille objectif with said first coils (10) and
fixed to the yokes   (1) pourvu d'un porte-lentille (3) mont4 sur un
(8b,8c) having two cylindrical parts concentric     axe support (4) pour
tourner et se ddplacer with each other in such a way that said sup-
dans la direction axiale de celui-ci et suppor- porting shaft (4) is
centered, said second mag-     tant la lentille (1), dont 'axe optique est
paral- netic circuits are constructed in such a way   55    Wle A la
direction axiale de l'axe support (4), et that the second magnets (60,61)
for use in said      d'un dispositif moteur faisant tourner le porte-
second magnetic circuits are opposite to said       lentille (3) et le
faisant coulisser dans la direc- second coils (11) and magnetized in such a
tion axiale de l'axe support (4), cet 4quipement 8    



15                EP 0 228 055 B1                   16 moteur etant conQu
de fagon a corriger I'ecart    approximativement parallbles a l'axe de
I'axe de la piste ot le ddfaut de mise au point de      support (4), et des
deuxibmes circuits magneti- taches lumineuses condensees sur un disque
ques sont prevus de fagon & Otre oppos6s aux -^    & travers la lentille
(1), le dispositif moteur  deuxibmes bobines (11) de fagon quo les di-
comprenant des premibres bobines (10) et des   5  rections de vecteurs de
flux magn6tiques, so deuxibmes bobines (11) monteos sur un porte-
rattachant a un des c8tes des deuxibmes bobi- bobines (3b), et un ou
plusieurs circuits ma-     nss (11) parallbles & l'axe de l'axe support (4)
gn6tiques 6tant prevus sur une partie fixe, un    et un autre c8t6 de ces
douxibmes bobines ou plusiours de ces circuits magnetiques etant    (10),
solent approximativement opposees. constitue(s) de culasses (7, 8) et d'un
aimant  10 multi-aimante (6c, 60, 61) qui est monte de   4. Equipement
motour selon I'une des revendica- fagon a etre oppos6 aux premibres bobines
tions 2 at 3, caracterise par le failt quo les (10) et aux deuxibmes
bobines (11) et aimante     culasses (7, 8) mont6es sur les aimants (60,
dans une direction radiale de fagon quo deux      61) opposes aux deuxibmes
bobines (11) sont directions de vecleurs de flux magndtiques, se   15
separees a la limite oO les directions des vec- rattachant a un des c8tes
des deuxibmes bobi-    teurs magnetiques sont diff6rentes. nos (11)
parallbles h I'axe de l'axe support (4) et un autre cot4 de ces deuxibmes
bobines     5. Equipement moteur selon l'une des revendica- (11), soient
approximativement opposees, ca-     tions precedentes, caracterise par le
fait quo ractlris6 par le fait quo les aimants (6c, 60,  20  les aimants
(6c, 60, 61) sont en matibre plasti- 61) utilises dans le circuit
magnetique sont de   quo. forms annulaire ou formds d'un corps en arc de
cercle, et quo les aimants (60, 61) ont au  6. Equipement moteur selon la
revendication 3, moins un evidement (16a, 16b) sur la partie
caracterise par le fait quo les premiers circuits opposee aux deuxibmes
bobines (11) dans la  25    magnetiques sont congus de fagon quo les
direction parallble a I'axe de l'axe support (4).  aimants (6c) qui y sont
utilises soient de forms annulaire, aimant6s en direction radiale, dispo-
2. Equipement moteur selon la revendication 1,       sds sur toute la
peripherie des premieres bobi- caracterise par le fait quo les premieres
bobi-   nes (10) de fagon & Otre opposes a celles-ci et nes (10) sont
destin6es a la correction du   3o   approximativement concentriques avec
celles- defaut de mise au point, sont de forms annu-      ci, et fixs aux
culasses (8b, &c), qui ont deux laire et sont mont6es sur une partie de
monta-    parties cylindriques concentriques de fagon ge sur une partie du
porte-lentille (3), les      quo l'axe support (4) soit centre, les deuxib-
douxibmes bobines (11) sont destinees a la        mes circuits magndtiques
sont congus de fa- correction de l'ecart de la piste, sont de forms   35
gon quo les deuxibmes aimants (60, 61) qui y rectangulaire et sont montees
sur les premib-     sont utilisds soient opposes aux deuxibmes res bobines
(10) de fagon quo deux c6tes          bobines (11) et aimantes de fagon quo
deux opposes des deuxibmes bobines (11) soient         directions de
vecteurs de flux magn6tiques, se -     approximativement parallbles a l'axe
de l'axe      rattachant a un c8te des deuxibmes bobines de support (4), et
un ou plusieurs circuits ma-  40  (11) approximativement parallble & I'axe
sup- gnetiques sont prevus de fagon quo soient         port (4) et un autre
c8tl de ces deuxibmes formes des chemins magnetiques fermes.
bobines (11), soient approximativement oppo- sees, et des culasses en forms
de plaque &  Equipement moteur solon la revendication 1,       (20a, 30a)
sont montees sur la face laterale qui caractlris6 par le fait quo les
premibres bobi-  45  n'est pas opposee aux deuxibmes bobines (11) nos (10)
sont destinees a la correction du        des douxibmes aimants (60, 61).
defaut de mise au point, sont de forms annu- laire at sont montees sur une
premibre partie  7. Equipement moteur selon la revendication 6, de montage
sur une partie du porte-lentille (3),  caracterise par le fait quo les
deuxibmes bobi- des premiers circuits magndtiques sont prdvus  5o  nos (11)
et les deuxibmes circuits magndtiques de fagon a 8tre opposes aux premibres
bobi-       sont places A l'exterieur du porte-lentille (3) et nes (10 at
former des chemins magnetiques         de la partie fixe entourant pour le
centrer l'axe fermes, les deuxibmes bobines (11) sont desti-    support
(4). nees & la correction de l'ecart de la piste, sont de forms
rectangulaire et sont montees sur  55  &  Equipement moteur selon l'une des
revendica- une deuxibme partie de montage sur le c8te       tions 6 et 7,
caracterise par le fait quo. les du porte-lentille (3) de fagon quo deux
c8tes     premibres bobines (10) sont prevues sur la opposes des deuxibmos
bobines (11) soient         partie infdrieure du porte-lentille (3) et les
pre-    17                 EP 0 228 055 B1                     18    I
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* C   L   M   S * miers aimants (6c) sont disposes dans la di-
magnetisiert ist, daB zwei Richtungen von Vek- rection peripherique
exterieure des premieres       toren magnetischer FlOsse, die mit einer
derje- bobines (10).                                       nigen Seiten der
zweiten Spulen (11), welche achsparallel mit der Haltewelle (4) liegen, und
KO1. Equipement moteur selon l'une des revendica-   5      einer anderen
Seite der zweiten Spulen (11) in tions 6, 7 et 8, caracterise par le fait
qu'une ou  Verbindung stehen, in etwa einander gegen- plusleurs parties
saillantes pour le montage        Uberliegen, dadurch gekennzeichnet, daBi
die des deuxiemes bobines (11) sont prevues sur          Magneten (6c, 60,
61) fOr die Verwendung in le c8t6 du porte-lentille (3).
dem magnetischen Kreis ringformig oder krels- 10      bogenffrmig sind und
daBl die Magneten (60, 10. Equipement moteur selon l'une des revendica-
61) wenigstens einen Absatz (16a, 16b) auf tions 6 A 9, caracterise par le
fait que les         dem  den zweiten Spulen (11) gegen~berlie- premiers
aimants (6c) sont en matiere plasti-       genden Tell aufweisen, und zwar
in der Rich- que.                                                tung
parallel zu der Achse der Haltewelle (4). 15 11. Equipement moteur selon
l'une des revendica-    2. Antriebsvorrichtung nach Anspruch 1, dadurch
tions 6 a 9, caracterise par le fait que les         gekennzeichnet, daB
die ersten Spulen (10) premiers aimants (6c) et les deuxiemes ai-
zum Oberwachen eines Fokussierfehlers die- mants (60, 61) sont en matibre
plastique.           nen, ringfdrmig ausgebildet und an einem ring- 20
fdrmigen Spulenanbringungsteil auf einem Tell 12. Equipement moteur selon
l'une des revendica-        des Halters (3) angebracht sind, daB die zwei-
tions 3 et 6 & 11, caracteris6 par le fait que les   ten Spulen (11) zum
Oberwachen eines Spur- premieres bobines (10) et le porte-lentille (3)
fehlers dienen, rechteckf6rmig ausgebildet und sont joints A la seule
partie extreme des pre-       auf den ersten Spulen (10) derart angebracht
mieres bobines (10) et une partie de la jonc-  26   sind, daB zwei einander
gegenOberliegende tion east encoch6e.
Seiten der zweiten Spulen (11) ungefahr paral- lel mit der Achse der
Haltewelle (4) liegen und 1& Equipement moteur selon la revendication 12,
einer oder mehrere magnetische Kreise derart caract6rise par le fait que le
porte-lentille (3) et  ausgebildet sind, daB geschlossene magneti- lea
premieres bobines (10) sont d'une seule  3o     sche Pfade entstehen.
pibce. 3. Antriebsvorrichtung nach Anspruch 1, dadurch Patentansprlche
gekennzeichnet, daB die ersten Spulen (10) zum Oberwachen eines
Fokussierfehlers die- 1. Antriebsvorrichtung fUr eine Objektiviinse (1)  35
nen, ringformig ausgebildet und an elnem er- mit einem Linsenhalter (3),
der an einer Halte-     sten ringfdrmigen Spulenanbringungsteil auf welle
(4) drehbar und in axialer Richtung der        einem Teil des Linsenhalters
(3) angebracht Haltewelle (4) beweglich angebracht ist und die     sind,
daB erste magnetische Kreise derart vor- @     Linse (1) trggt, welche eine
optische Achse          gesehen sind, daB sie den ersten Spulen (10)
parallel zu der Axialrichtung der Haltewelle (4)  40  gegentberliegen und
geschlossene magneti- aufweist, und einer Antriebseinheit, die den
sche Pfade bilden, daB die zweiten Spulen (11) Linsenhalter (3) dreht und
den Linsenhalter (3)     zum  Oberwachen eines Spurfehlers dienen, in der
Axialrichtung der Haltewelle (4) ver-         rechteckfdrmig ausgeftihrt
und an einem zwei- schiebt, wobei die Antriebsvorrichtung derart       ten
Spulenanbringungsteil auf der Seite des aufgebaut ist, daB sle elinen
Spurfehler und   45    Linsenhalters (3) derart angebracht sind, dal einen
Fokussierfehler von Uchtpunkten Ober-          zwei einander
gegen~berliegende Seiten der wacht, die auf einer Scheibe durch die Linse
zweiten Spulen (11) ungefahr parallel der Ach- (1) abgebildet werden, wobei
die Antriebsein-       se der Haltewelle (4) liegen und zweite magne- heit
erste (10) und zweite (11) Spulen, die auf     tische Kreise den zweiten
Spulen derart ge- elnem Spulenhalter (3b) montiert sind, sowie  50
genUberliegend ausgebildet sind, daB die Rich- einen oder mehrere
magnetische Kreis(e) um-         tungen von Vektoren magnetischer FlUsse,
die falt, die auf einem  festen Tell vorgesehen          mit einer der
parallel zu der Achse der Halte- sind, wobei einer oder mehrere der
magneti-         welle (4) liegenden Seiten der zweiten Spulen schen Kreise
aus Jochen (7, 8) und einem            (11) und einer anderen Seite der
zweiten Spu- mehrfach magnetisierten Magneten (6c, 60, 61)   55  len (11)
in Verbindung stehen, in etwa einander bestehen, der derart angebracht lst,
dal er den     entgegengesetzt sind. ersten (10) und den zweiten (11)
Spulen ge- genUberliegt und in einer Radialrichtung derart  4.
Antriebsvorrichtung nach Anspruch 2 oder 3, 10    
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lill II ll dadurch gekennzelchnet, dalB die Joche (7, 8),    len (11) auf
der Seite des Unsenhalters (3) die auf den Magneten (60, 61) gogenUber den
vorgesehen ist/sind. zweiten Spulen (11) angebracht sind, an dem- jenigen
Rand getronnt sind, an dem die Rich-   10. Antriebsvorrichtung nach einem
der AnsprOche \&    tungen der magnotischen Vektoren voneinan-   6      6
bis 9, dadurch gakennzeichnet, daBi die er- der unterschiedlich sind,
sten Magneto (6c) aus Kunststoff sind. 5. Antriebsvorrichtung nach einem
der vorange-     11. Antriebsvorrichtung nach einem der Anspr~che henden
Ansprtche, dadurch gekennzeichnet,          6 bis 9, dadurch
gekennzoichnet, daB die er- daB die Magneten (6c, 60, 61) aus Kunststoff
io  sten Magnets (6c) und die zweiten Magneto sind.
(60, 61) aus Kunststoff sind. 6. Antriebsvorrichtung nach Anspruch 3,
dadurch    12. Antriebsvorrichtung nach einem der Ansprlche gekennzeichnet,
dali die ersten magnotischen       3 und 6 bis I1, dadurch gekennzeichnet,
daB Kreise derart aulgebaut sind, daB die Magne-  1s   die ersten Spulen
(10) und der Linsenhalter (3) ten (6c) fUr die Verwendung in den ersten
an dem einzigen Endabschnitt der ersten Spu- magnetischen Kreisen
ringf6rmig ausgebildet,      len (10) verbunden sind und ein Teil der Ver-
in Radialrichtung magnetisiert, Ober den ge-       bindung gekerbt ist.
samten Umfang der ersten Spulen (10) derart angeordnet, daBi sie den ersten
Spulen (10)  20  13. Antriebsvorrichtung nach Anspruch 12, da- gegenOber
und im wesentlichen konzentrisch         durch gekennzeichnet, daB der
Linsenhalter (3) mit den ersten Spulen (10) loegen, und an den      und die
ersten Spulen (10) einsttckig ausge- Jochen (8b, 8c) befestigt sind, welche
zwei       fOhrt sind. zylindrische Teile derarti konzentrisch zueinan- der
aufweisen, daB die Haltewelle (4) zentriert  26 ist, daB die zweiten
magnetischen Kreise der- art aufgebaut sind, daB die zweiten Magneten (60,
61) fOr die Verwendung in den zweiten magnetischen Kreisen gegenUber den
zweiten Spulen (11) angeordnet und derart magneti-  30 siert sind, daB zwei
Richtungen von Vektoren magnetischer FlUsse, welche mit einer Seite der
zweiten Spulen (11), in etwa parallel der Haltowelle (4) und einer anderen
Seite der zweiten Spulen (11) in Verbindung stehen, in  35 etwa
entgegengesetzt sind, und dali plattenfor- mige Joche (20a, 30a) an
derjenigen Seitenfila- che der zweiten Magneten (60, 61) angebracht sind,
die nicht den zweiten Spulen (11) gegen- Oberliogt.
40 7. Antriebsvorrichtung nach Anspruch 6, dadurch gekennzeichnet, dal die
zweiten Spulen (11) und die zweiten magnetischen Kraise auler- halb des
Linsenhalters (3) angeordnet sind und   45 der feste Toil um die Haltewelle
(4) herum zentriert. &  Antriebsvorrichtung nach Anspruch 6 oder 7, dadurch
gekennzeichnet, daBi die ersten Spu-  5o len (10) auf dem unteren Teil des
Unsenhalters (3) vorgesehen sind und die ersten Magnete (6c) in
AuBen-Umfangsrichtung der ersten Spu- Ien (10) angeordnet sind. 55 9.
Antriebsvorrichtung nach Anspruch 6, 7 oder 8, dadurch gekennzeichnet, dal
einer odor meh- rere Ansaitze zum Anbringen der zweiten Spu-    


