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- Optical scanning device comprising a bent actuator coil.
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The invention relates to an optical scanning device for scanning an information
track of an optically scannable information carrier, which scanning device is provided with a
radiation source, an optical lens system with an optical axis for focusing a radiation beam
supplied, in operation, by the radiation source into a scénning_spot on the information carrier,
and an actuator for displacing the lens system relatively to a basic part of the scanning device
in a direction parallel to the optical axis, the actuator being provided with an electric coil

arranged around the lens system, which electric coil is provided with wire portions which

extend substantially perpendicularly to the optical axis and, viewed in a direction parallel to

the optical axis, are arranged next to one another, and which coil is also provided with a
passage for a radiation beam path extending substantiaily perpendicularly to the optical axis.
The invention also relates to an optical player comprising a table which can be
rotated about an axis of rotation, an optical scanning device including an optical lens system
for scanning an information track of an optically scannable information carrier which can be
plaéed on the table, and a displacement device by means of which at least the lens system of
the scanning devi.ce can be displaced, in operation, with respeét to the axis of rotation mainly

in a radial direction.

An optical scanning d.evice and an opticél player of the types mentioned in the
opening paragraphs are disclosed in US Patent 4,958,335. In the known optical player and the
optical scanning device emﬁloyed therein, the radiation source of the scanning device is
secured to a stationary frame of the player. The basic part of the scanning device is secured to
a slide which can be displaced in the radial direction by means of ;the displacement device of
the player. The radiation beam path, along which the radiation beam is guided from the
mdiaﬁon source to the lens system, extends in the radial direction wherein the basic part and
the lens system of the scanning device can be displaced by means of the displacement device.
A mirror is attached to the basic part, by means of which the radiation beam guided along the
radiation beam path is reflected in the direction of the optical axis of the lens system. B);

means of the actuator of the scanning device, the lens éystem can be displaced relatively to the
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basic part in a direction parallel to the optical axis, so that the radiation beam is focused on the
information carrier to be scanned. Since the radiation source is secured to the stationary frame,
a mass to be displaced by means of the actuator in a direction parallel to the optical axis, and a
mass to be displaced by means of the displacement device in the radial direction are limited
substaniially, while, in addition, the dimensions of said masses to be displaced are limited
substantially. _ '

In the known scanning device, the electric coil of the actuator has rectangular
windings which each comprise two opposite first wire portions and two opposite second wire
portions. In the manufacture of the scanning device, the coil has to be manufactured first in a
separate phase, whereafter the coil is provided around the lens system. In this process, the first
wire portions of the coil are glued onto an upper side of a holder of the lens system, said upper
side, in operation, facing the information carrier. Subsequently, the two second wire portions

of each 'winding are bent so as to be at right angles with respect to the first wire portions and

" glued onto two opposing side faces of the holder. The second wire portions, which in the

poSition thus obtained extend substanti'ally'perpendicula.rly to the optical axis and, viewed in a
direction parallel to the optical akis, are arranged next to one another, cooperate, in operation,
with a magnetic circuit which is attached to the basic part. At the location of the second wire
portions, the magnetic circuit generates a magnetic field which is directed substantially
perpendicularly to the second wire portions and perpendicularly to the optical axis, so that by
the cooperation between the magnetic field and a current in the coil a Lorentz force is
generated which is directed substantially parallel to the optical axis. The passage in the coil for
the radiation beam path is obtained in that the first wire portions of the coil are situated on the
above-mentioned upper side of the holder, and the second wire portions of the coil are situated
on the above-mentioned side faces of the holder, said passage being s1tuated between the two
side faces of the holder As aresult, the radlatlon beam path and the mirror can be arranged,
viewed in a d1rect10n parallel to the opt1cal axis, in the direct vicinity of the lens system, so
that the dimensions of the known scanning device, viewed in a direction parallel to the optical
axis, are limited substantially. o |

A drawback of the known optical scanmng device and the known optical player

resides in that the manufacture and provision of the electric coil of the actuator requires a

relatively large number of process sfeps.-
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Itisan objeéi of the invention to provide an optical scanning device and an
ptlcal player of the types1 mentloned in the opening paragr,aphs wherein the electric coil and
the passage for the radxatlon beam path formed in said coil can be more readily provided
around the lens system by means of a smaller number of process steps..

To achieve this, an optical scanning device in accordance with the invention is

- characterized in that the electric coil is provided around the lens system by means of a winding

process, the passage in the coil being formed by bending further wire portions of the coil,

which are situated near the radiation beam path, in a direction substantially parallel to the

To achieve this goal, an optical player in accordance with the invention is
characterized in that the optical scanning device employed therein is an optical scanning
device in accordance with the invention. .

Since the coil of the optical scanning device in accordance w1th the invention is
provided around the lens system by means of a winding process, said coil is not manufactured
first in a separate phase, during the manufacture of the scanning device, before it is provided
around the lens system, but instead, during the manufacture of the coil by means of the
winding process, the coil is also provided around the lens system. As a result, the number of
necessary process steps to manufacture the scanning device is reduced. Since the passage in
the coil is formed by bending further wire portions of the coil which are situated near the

radiation beam path, only a relatively small part of the coil is bent during the manufacture of

" the scanning device, so that the manufacture of the coil is simplified.

"'A particular embodiment of an optical scanning device in accordance with the
invention is characterized in that the further wire portions of the coil are bent in said direction
during the winding process by means of a mandrel which, during the winding process, is
arranged in the passage. In this particular embodiment, the number of necessary process steps
in the manufacture of the scanning device is further reduced in that the passage in the coil is
already provided during the winding process. The mandrel has, for example, a smooth,
rounded guide surface which is obliquely arranged with respect to the optical axis. During the
winding process, the further wire portions of the coil slide over the guide surface of the
mandrel, under the influence of a tensile force present in the coil wires, in an oblique direction
with respect to the optical axis, so that the further wire portions are bent in a simple and

accurate manner in a direction substantially parallel to the optical axis, resulting in the

~ formation of the passage in the coil.
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A further embodiment of an optical scanning device in accordance with the
invention is characterized in that the further wire portions of the coil are bent in the above-
mentioned direction after the winding process. Since, in this further embodiment, the further
wire portions are bent after the winding process, the winding process for manufacturing and
providing the coil is substantially simplified. -

- Yet another embodiment of an optical scanning device in accordance with the
invention is characterized in that the coil is wound in a coil holder which is attached to the lens
system and which is provided, near the passage, with a curved seating for the further wire
portions of the coil. Said curved seating enables the further wire portions to be more
accurately positioned, during bending, a_rouxid the passage to be formed.

- A particular embodiment of an optical scanning device in accordance with the
invention is characterized in that the scanning device is provided with a further actuator for
displacing the lens system relatively to the basic part in a radial direction at right angles to the
optical axis and at right angles to the information track to be scanned, the further actuator -
being provided with two electric coils which, viewed in the radial direction, are provided on
either side of the lens system, and the radiation beam path extending substantially at right
angles to the radial direction between the two coils of the further actuator, .while the radiation

“source is attached to the basic part. By means of the further actuator, the lens system can be

accurately positioned in the radial direction during scanning the information track, so that said
information track is accurately followed by the scanning device. Since both coils of the further

actuator are situated, viewed in the radial direction, on either side of the lens system, and the

‘radiation beam path extends, substantially perpendicularly to the radial direction, between the
- two coils, the coils of the further actuator are situated outside the radiation beam path, so that

“the shape and dimensions of these coils do not have to be adapted to the position of the

radiation beam path.

These and other aspects of the invention will be apparent from and elucidated
with reference to the embodiments described hereinafter.

In the drawings:

Fig. 1 diagrammatically shows an optical player in accordance with the

invention,
Fig. 2 shows an optical scanning device in accordance with the invention,

which is used in the optical player in accordance with Fig. 1,



10

20

30

* WO 00/68942 o PCT/EP00/03792
Fig. 3 is a sectional view taken on the line III-II in Fig. 2,
Fig. 4 shows a holder of a lens system of the scanning device in accordance
with Fig, 2,

, Fig. 5 shows an assembly of electric coils provided on the holder in accordance
with Fig. 4, and | |

Figs. 6a and 6b diagrammatically show a winding process for providing one of

the coils of the assembly in accordance with Fig. 5. | |

Fig. 1 diagrammatically shows an optical player in accordance with the
invention, which comprises a table 1 which can be rotated about an axis of rotation 3 and
which can be driven by an electric motor 5 which is secured on a frame 7. On the table 1, an
optically scannable information carrier 9, such as a CD, can be placed which is provided with
a disc-shaped carrier 11 and a transparent protective layer 13. A side of the carrier 11
adjoining ihe protective layer 13 forms an information layer 15 of the information carrier 9 on
which a spiral-shaped information track is present. The optical player further comprises an
optical scanning device 17 in accordance with the invention for optically scanning the
information track of the information carrier 9. By means of a displacement device 19 of the
optical player, the scanning device 17 can be displaced relatively to the axis of rotation 3
substantially in two opposite radial directions X and X’. For this purpose, the scanning device
17 is attached to a slide 21 of the displacement device 19 which is further provided with a
straight guide 23, which is provided on the frame 7 and extends parallel to the X-direction,

over which guide the slide 21 is displaceably guided, and with an electric motor 25 by means

- of which the slide 21 can be displaced over the guide 23. In operation, an electrical control

unit of the optical player, which is not shown in the drawings, controls the motors 5 and 25 in
such a manner that the information carrier 9 is made to rotate about the axis of rotation 3 and,
simultaneously, the scanning device 17 is displaced parallel to the X-direction, in such a
manner that the spiral-shaped information track present on the information carrier 9 is scanned
by the scanning device 17. During scanning, information present on the information track can
be read by the scanning device 17, or information can be written by the scanning device 17 on
the information track.

The optical scanning device 17 in accordance with the invention which is used
in the optical player in accordance with the invention is shown in Fig. 2, partly in detail and

partly diagrammatically. The scanning device 17 is prévided with an optical scanning unit 27
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which comprises a housing 29 attached to the slide 21. Fig. 2 also shows the radial directions
of movement X and X’ of the slide 21. The scanning device 17 is further provided with a
radiation source 31, such as a semiconductor laser, which radiation source is also attached to
the slide 21 and comprises an optical axis 33. The scanning device 17 further includes a
radiation beam splitter 35 which comprises a transparent plate 37 which is arranged at an angle
of 45° with respect to the optical axis 33 of the radiation source 31, said transparent plate
being also attached to the slide 21 and including a reflective surface 39 which faces the
radiation source 31. The scanning device 17 further comprises a collimator lens 41, only
diagrammatically shown in Fig. 2, which is also attached to the slide 21 and is arranged
between the transparent plate 37 and the scanning unit 27. The scanning unit 27 comprises an
optical lens system 43 having an optical axis 45. In operation, the radiation source 31
generates a radiation beam 47 which is reflected through 90° by the reflective surface 39 of the
radiation beam splitter 35, so that the radiation beam 47 is guided, via a radiation beam path
49 which extends substantially perpendicularly to the optical axis 45 of the lens system 43 and
substantially perpendicularly to the radial directions X and X, through the collimator lens 41
to the scanning unit 27. The radiation beam 47 enters the housing 29 of the scanning unit 27 -
via an opening 51 and, as shown in Fig. 3, is reflected; by means of a mirror 53 which is
secured in the housing 29, in the direction of the optical axis 45 of the lens system 43. The
radiation beam 47 is subsequently focused by the lens system 43 into a scanning spot 55 on the
information layer 15 of the information carrier 9. The radiation beam 47 is reflected by the
information layer 15 and focused onto an optical detector 57 via the lens system 43, the mirror
53, the radiation beam path 49, the collimator lens 41 and the radiation beam splitter 35, said
optical detector being of a customary type which is known per se and is attached to the slide

21 at a location which, with respect to the scanning unit 27, is situated behind the radiation

“ beam splitter 35. To read information present on the information carrier 9, the radiation source

31 generates a continuous radiation beam 47, the optical detector 57 supplying a detection
signal which corresponds to a series of elementary information characteristics on the
information track of the information carrier 9, said elementary information characteristics
being present one after another in the scanning spot 55. To write information on the
information carrier 9, the radiation source 31 generates a radiation beam 47 which corresponds
to the information to be written, a series of successive elementary information characteristics
on the information track of the information carrier 9 being generated in the scanning spot 55.
The lens system 43 is secured in a holder 59 which is suspended from a

connection block 63 by means of four metal, elastic rods 61 which extend transversely to the
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optical axis 45 of the lens system 43 and transversely to the radial directions X and X’, said

ured in the housing 29. It is noted that Fig. 2 only shows three of
the four elastic rods 61, while Fig. 3 oaly shows two ofthé "%Eur._elastic rods 61. The use of the
four elastic rods 61 enables the lens system 43 to be moved with respect to the connection

- block 63, thereby elastically deforming the elastic rods 61, over relatively small distances in

directions parallel to the radial directions X and X’ and parallel to the optical axis 45 of the
lens system 43. For this purpose, the scanning unit 27 comprises a first actuator 65, which will
be described in greater detail hereinafter, by means of which the lens system 43 can be moved
with respect to the connection block 63 in a direction pérallel to the optical axis 45 of the lens
systein 43, and a second actuator 67 by means of which the lens system 43 can be moved with
respect to the connection block 63 in a direction parallel to the radial directions X and X°. By
moving the lens system 43 by means of the first actuator 65 in a direction parallel to the
optical axis 45 of the lens system 43, the scanning spot 55 is focused on the information layer
15 of the information carrier 9 with a desired degree of accuracy. By moving the lens system
43 by means of the second actuator 67 in a direction parallel to the radial directions X and X,
the scanning spot 55 is maintained, with a desired accuracy, on the information track to be
followed. For this purpose, the first actuator 65 and the second actuator 67 are controlled by

the above-mentioned control unit of the optical player, which receives both a focus-error

- signal and a tracking-error signal from the optical detector 57. Since the radiation source 31,

the radiation beam splitter 35, the collimator lens 41 and the optical detector 57 are secured to
the slide 21 in fixed positions, the first actuator 65 and the second actuator 67 only have to
move the lens system 43, so that the mass to be displaced by the actuators 65 and 67, and the
dimensions of the mass to be displaced by said actuators are limited substantially.

The first actuator 65 is provided with an electric coil 69 which is arranged
around the lens system 43, said electric coil being only partly shown in Fig. 2 and completely
shown in Fig. 5. By means of a winding process which will be described in greater detail
hereinbelow, the coil 69 is provided in a coil holder 71 which forms an integral part of the
holder 59, said coil holder 71 being shown in Fig. 4. In operation, the coil cooperateé with a
magnetic circuit 73 of the scanning unit 27, which is shown in Figs. 2 and 3, and which is
secured in the housing 29. The magnetic circuit 73 comprises two pairs of magnets 75 which
lie opposite to each other and which are each magnetized in a direction, shown in Fig. 2, at
right angles to the optical axis 45 of the lens system 43 and approximately at right angles to
the radial directions X and X’. The magnetic circuit 73 further comprises a plate-shaped -
closing yoke 77 and two yokes 79 which are each prox}ided on the closing yoke 77 between,
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respectively, one of the pairs of magnets 75. It is noted that the yokes 79 are not shown in Fig.
2, while in Fig. 3 only one of the two yokes 79 is shown. Between the-magneté 75 and the
yokes 79 there are four air gaps 81 wherein wire portions 83, 83’, 83” and 83" of the coil 69
are present, which extend substantially perpendicularly to the optical axis 45 of the lens
system 43 and, viev'ved'parallel to the optical axis 45 of the lens system 43, are arranged in a
side-by-side relationship. Said wire portions 83, 83°, 83”, 83"’ are shown in Fig. 5, wherein

also the magnetic field B of the magnets 75 in the air gaps 81 is shown. In operation, a Lorentz

force is generated by interaction between the magnetic field B and an electric current in the

- coil 69, which Lorentz force is directed substantially paralliel to the optical axis 45 of the lens

system 43, and, under the influence of said Lorentz force, the lens system 43 is displaced in a
direction parallel to the optical axis 45.

The second actuator 67 is provided with two series-arranged electric coils 85
and 87 which, viewed in the radial directions X and X’, are provided on either side of the lens
system 43. The coils 85 and 87 are only partly shown in Fig. 2 and substantially completely
shown in Fig. 5. After the provision of the coil 69, the coils 85 and 87 are provided in two coil
holders 89 and 91 by means of cﬁstomary’, well-known winding processes, and also cooperate
with the magnetic circuit 73, said coil holders 89 and 91 being shown in Fig. 4 and also
forming an integral part of the holder 59. For this purpose, the coils 85 and 87 each comprise
wire portions 93, 93°, 93” and 93" which extend substantially parallel to the optical axis 45 of
the lens system 43 and which are also situated in the air gaps 81 of the magnetic circuit 73.
Said wire portions 93, 93°, 937, 93" are shown in Fig. 5. In operation, a Lorentz force is
generated by interaction between the magnetic field B of the 'magnets 75 in the air gaps 81 and
an electric cuirent in the coils 85 and 87, which Lorentz force is directed substantially parallel
to the radial directions X and X, and under the influence of said Lorentz force the lens system
is displaced in a direction parallel to the radial directions X and X’. The current in the coil 69
of the first actuator 65 is supplied via two of the four metal elastic rods 61, while the current in
the series-arranged coils 85 and 87 is supplied via the two other elastic rods 61.

As shown in Figs. 2 and 5, the electric coil 69 of the first actuator 65, which

coil is arranged around the lens system 43, is provided with a passage 95 for the radiation

beam path 49, which passage is provided in the coil 69 during the winding process in a manner
which will be described in greater detail hereinafter. A sectional view of the passage 95 is also
shown in Fig. 3. Said passage 95 is provided at the location of further wire portions 97 of the
coil 69, which are present close to the radiation beam path 49, by bending said further wire

portions 97 in a direction substantially parallel to the 6ptica1 axis 45 of the lens system 43. The
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use of the passage 95 enables the radiation beam path 49 and the mirror 53 to be arranged,
viewed in a direction parallel to the optical axis 45 of the lens system 43, in the direct vicinity

......

of the lens system 43, so that the dimensions of the scanmng unit 27, the scanning device 17

and the optical player can be limited substantially, viewed in a direction parallel to the optical

" axis 45 of the lens system 43. Since the two electric coils 85 and 87 of the second actuator 67

are arranged, viewed parallel to the radial directions X and X’, on either side of the lens
system 43, and the radiation beam path 49 extends substantially perpendicularly to the radial
directions X and X between the two coils 85 and 87, as shown in Fig. 2, the coils 85 and 87

- are situated outside the radiation beam path 49, so that the shape and the dimensions of the
coils 85 and 87 do not have to be adapted to the position of the radiation beam path 49.

The above-mentioned winding process, by means of which the electric coil 69
of the first actuator 65 is arranged around the holder 59 of the lens system 43, is
diagrammatically shown in the Figs. 6a and 6b. In accordance with the shown winding
process, the holder 59 is secured onto a spindle 99 of a w_inding machine which is nét shown
in detail in the figures. The holder 59 is secured onto the spindle 99 in such a manner that the
optical axis 45 of the lens system 43 to be secured in the holder 59 substantially coincides with
an axis of rotation 101 of the spindle 99. In the winding process, use is made of a mandrel 103
which is attached to the spindle 99 and arranged in the passage 95 to be formed. The mandrel
103 has a smooth guide surface 105 which is obliquely arranged with respect to the axis of
rotation 101 and blends with an end face 107 of the mandrel 103, which end face extends
transversely to the axis of rotation 101. During winding the coil 69, the spindle 99 with the
holder 59 are rotated about the axis of rotation 101, and a wire 109 to be wound is supplied via
a wire-feeding element 111 of the winding machine, which element can be moved in a
direction parallel to the axis of rotation 101. By moving the wire-feeding element 111 in a
direction parallel to the axis of rotation 101 during the winding process, the above-mentioned
wire portions 83, 83°, 83” and 83" of the coil 69 are arranged, viewed in a direction paraliel to
the axis of rotation 45, next to each other in the coil holder 71, and, viewed in a direction at
right angles to the optical axis 45, of course more than one winding layer can be formed. As
shown in the Figs. 4, 6a and 6b, close to the passage 95 to be formed, the coil holder 71 has a
curved seating 113 for the further wire portions 97 to be formed of the coil 69. During the
winding process, the wire 109 to be wound periodically engages the guide surface 105 of the
mandrel 103. If the wire 109 engages the guide surface 105, the wire 109 slides, under the
influence of a tensile force present in the wire 109, in a direction R indicated in Fig. 6b, ;aver

the guide surface 105 and over the end face 107 of the mandrel 103 into the seating 113 for the
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further wire portions 97 to be formed of the coil 69, so that the passage 95 is kept clear. The

passage 95 is thus formed in that, during the winding process, the further wire portions 97 of

the coil 69 are bent by means of the mandrel 103 in a direction parallel to the optical axis 45 of

B  the lens system 43 under the influence of the tensile force present in the wire 109. In this
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manner, the passage 95 is formed in a simple manner, and the number of process steps
réquired is limited substantially in that, during the winding process, the coil 69 is not only
formed but also secured to the holder 59, and also the passage 95 is provided in the coil 69. By
using the curved seating 113, the further wire portions 97 are accuratély positioned, during the

bending operation, around the passage 95 to be formed. It is noted that, in Fig. 6b, an indicated

'height H; of the coil holder 71 near the curved seating 113 does not have to be equal to a

height Hj, also indicated in Fig. 6b, of the other parts of the coil holder 71. To limit the
dimensiohs' of the holder '59, viewed in a direction parallel to the optical axis 45, it is desirable
for the height H; to be substantially smaller than the height Ha. It will be clear that in such a
case, during the winding process, a number of winding layers formed near the seating 113 will
be larger than a number of winding layers formed in the other parts of the coil holder 71. Such
a difference in the number of winding layers is shown in Fig. 3, in that a thickness T of the
coil 69 near the seating 113 is larger than a thickness T of the coil 69 in the other parts of the

coil holder 71. As is 'customary,' the wire 109 is provided with a so-called thermo-adhesive

layer. After the 'wi'nding process, the coil 69 is heated by means of, for example, a relatively

large electric current through the coil 69, the position of the mandrel 103 in the passage 95 of
the coil 69 being maintained. As a result of said heating of the coil 69, the thermo-adhesive
layer melts, whereafter the wires of the coil 69 are bonded together during cooling of the coil
69 and curing of the thermo-adhesive. As a result, the passage 95 formed in the coil 69 is
fixed, whereafter the mandrel 103 can be removed.

The above-described winding process can be simplified substantially if instead
of bending the further wire portions 97 of the coil 69 already during the winding process using
the mandrel 103, they are not bent until after'the winding process, in a direction substantially
parallel to the optica]' axis 45. In this alternative embodiment, the wire 109 is wound, during
the winding process, so as to form a uniform coil packet with a substantially constant height
and thickness. At the location of the passége 95 to be formed, for example a plate-shaped
auxiliary body is provided prior to the winding process, so that the length of the further wire
portions 97 of the coil 69, which are present at the location of the passage 95 to be formc_ad,

- suffices to enable said wire portions to be sufficiently bent after the winding process. The

" bending of the further wire portions 97 by means of a suitable bending tool takes place after
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the winding process and after removing said auxiliary body. After bending the further wire
portions 97, the wires of the coil 69 are bonded together by melting and curing the thermo-

adhesive layer of the wires. Since, also in this altemative:gﬁgodiment, the coil 69 is also
attached to the holder 59 during the winding process, the number of process steps necessary to

manufacture and provide the coil 69 are limited also in this alternative embodiment. Since the

. passage 95 is formed in the coil 69 by bending the further wire portions 97 of the coil 69

which are present close to the radiation beam path 49, only a relatively small part of the coil
69 is bent, so that also in this alternative embodiment, the process of manufacturing the coil is
relat:vely simple. |

By means of the above-descnbed optlcal player in accordance with the
invention and the optlcal scanning device 17 in accordance with the invention, information
present on the information track can be read, or information can be written on the information
track, during scanning the information track of the information carrier 9. It is noted that the
invention also relates to optical players and optical scanning devices by means of which only
information present on an information track of an information carrier can be read.

In the above-described optical scanning device 17, the radiation beam path 49
extends substantially perpendicularly to the radial directions X and X’, and the radiation
source 31, the radiation beam splitter 35, the collimator lens 41 and the detector 57 are
attached te the slide 21. Finally, it is noted that the invention also relates to optical scanning
devices wherein the radiation beam path extends parallel to the radial directions X, X’. In such
an embodiment, the radiation source, the radiation beam splitter, the collimator lens and the
detector may also be attached to the slide, but said optical components may alternatively be
attached, for example, to a stationary frame of the optical player with respect to which the

slide can be moved.
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CLAIMS:
ARy g g
1. : An optical scaﬁnin'g device féf séanning an information track of an optically

scannable information carrier, which scanning device is prov1ded with a radiation source, an
optical lens system with an optical axis for focusmg a radiation beam supplied, in operation,
by the radiation source into a scanning spot on the information carrier, and an actuator for
displacing the lens system relatively to a_basic part of the scanning device in a direction
parallel to the optical axis, the actuator being provided with an electric coil arranged around
the lens system, which electric coil is provided with wire portions which extend substantially
perpendicularly to the optical axis and, viewed in a direction paréllel to the optical axis, are
arranged next to one another, and which coil is also prov1ded with a passage for a radiation
beam path extending substantlally perpendicularly to the optical axis, characterized in that the
electric coil is provided around the lens system by means of a winding process, the passage in
the coil being formed by bending further wire portions of the coil, which are situated near the
radiation beam path, in a direction substantially parall.el to the optical axis.

2. An Optlcal scanmng device as clalmed in claim 1, charactenzed in that the
further wire portions of the coxl are bent in said direction dunng the winding process by means

of a mandrel which, during the winding process, is arranged in the passage.

3. An optical scanning device as claimed in claim 1, characterized _in that the

further wire portions of the coil are bent in the above-mentioned direction after the winding

process.

4. An optical scanning device as claimed in claim 1, characterized in that the coil
is wound in a coil holder which is attached to the lens system and which is provided, near the

passage, with a curved seating for the further wire portions of the coil.

5. An optical scanning device as claimed in claim 1, characterized in that the
scanning device is provided with a further actuator for displacing the lens system relatively to

the basic part in a radial direction at right angles to the optical axis and at right angles to the



10

“WO 00/68942 ‘ L PCT/EP00/03792
information track to be scﬁnned the further actuator being provided with two electric coils
which, viewed in the radlal dlrectlon, are provided on elther s1de of the lens system, and the

radiation beam path extendmg, substantially at right angles to the radial direction, between the
two coils of the further actuator, while the radiation source is attached to the basic part.

6. An optical player comprising a table which can be rotated about an axis of
rotation, an optical scanning device including an optical lens system for scanning an
information track of an optically scannable information carrier which can be placed on the
table, and a displacement device by means of which, in 6perétion, at least the lens system of
the scanning device can be displaced with respect to the axis of rotation mainly in a radial
direction, characterized in that the optical scanning device is an 6ptica] scanning device as

claimedinclaim 1,2, 3,4 or 5.
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