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Optical scanning device comprising an actuator for a displaceable collimator lens 

The invention relates to an optical scanning device for scanning an optically 
scannable information carrier, which scanning device is provided with a radiation source, a 
collimator lens unit with a first optical axis, an objective lens unit with a second optical axis, 

. and an actuator for displacing the collimator lens unit, in a direction parallel to the first 
5 optical axis, from a first position to at least a second position, which actuator is provided with 

a first part and a second part, which are displaceably guided with respect to each other in a 
direction parallel to the first 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 for scanning an optically 

10 scannable information carrier which can be placed on the table, and a displacement device by 
means of which at least an objective lens unit of the scanning.unit can be displaced, in 
operation, with respect to the_ axis of rotation mainly in a radial direction. 

An optical player and an optical scanning device employed therein of the types 
15 mentioned in the opening paragraphs are lmown from US Patent 5,754,513. An information 

carrier which can be scanned by means of the known optical scanning device comprises a 
transparent substrate on which an information layer with information tracks is provided. The 
scanning device scans the information layer from the side of the information carrier where 
the transparent substrate is situated, in which scanning operation, a radiation beam supplied 

20 by the radiation source passes through the transparent substrate. The known optical scanning 
device can suitably be used to scan information carriers of two different substrate 
thicknesses. For this purpose, the collimator lens unit of the known scanning device can be 

positioned in two positions, viewed parallel to the first optical axis. A displacement of the 
collimator lens unit causes a radiation beam's convergence angle present between the 

25 objective lens unit and the substrate to be adapted to the substrate thickness such that the 
radiation beam is focused to a minimum scanning spot on the information layer of the 

' 
inf<>I'!llation carrier. The actuator of the known scanning device, by means of which the 
collimator lens unit can be displaced, is not described in greater detail in US Patent 
5,754,513. 
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It is an object of the invention to provide an optical scanning device and an 

optical player of the types mentioned in the opening paragraphs, which are provided with a 

functional, reliable and efficient actuator for displacing the collimator lens unit. 

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

invention is characterized in that the first part of the actuator comprises a permanent magnet 

and a first magnetizable part of a magnetic circuit, while the second part of the actuator 

comprises an electric coil and a second magnetizable part of a magnetic circuit, both parts of 

the actuator mutually exerting a magnetic force in predetermined regions around the first 

10 position and around the second position, and in a non-energized state of the coil, which 

magnetic force causes both parts of the actuator to move with respect to each other into, 

~spectively, the first and the second position. 

To achieve this ~bject, an optical player in accordance with the invention is 

characterized in that the optical scanning device used therein is an optical scanning device in 

15 accordance with the invention. 

As said magnetic force in said regions caus~s the two parts of the actuator to 

be moved with respect to each other into, respectively, the first and the 8econd position, the 

magnetic force provides stable mutual equilibrium positions of the two parts of the actuator 

in the first and the second position. As said equilibrium positions occur in a non-energized 

20 state of the coil; maintaining said equilibrium positions does not require electric current in the 

coil •. i.e. no electric energy. A mutual displacement of the two parts of the actuator from ~e 

first position to the second-position, or conversely, takes place by means of a comparatively 

short current through the coil. Interaction between said current and the magnetic field of the 

permanent magnet causes an electromagnetic driving force, under the influence of which 

25 both parts of the actuator are displaced with respect to each other, against said magnetic 

forces, from one equilibrium position to the other equilibrium position. In this manner, a 

functional, reliable and efficient operation of the actuator is obtained. 

A particular embodiment of an optical scanning device in accordance with the 

invention is characterized in that the first magnetizable part of the magnetic circuit is 

30 U-shaped and provided with two legs which extend substantially perpendicularly to the first 

optical axis, and the permanent magnet is manged between the two legs and magnetized in a 

direction which is substantially parallel to said legs, while the electric coil is secured to the 

second magnetizable part of the magnetic circuit and provided with wire portions extending 

substantially perpendicularly to the first optical axis and substantially perpendicularly to the 
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legs. In this particular embqd:iment. the magnetic ciicuit inclu~ a magnetic field with field 

fuies which, in a transition ~gion, niake a U-tum from the end' Qf both legs of the U~haped 
·part of the magnetic circuit, ·so as to be direct.ed inwardS, i.e. towards the permanent magnet. 

With respect to the U-shap¢ part, the seco:Qd ~gnetizable part of the magnetic circuit is 

5 di8placeably guided in said b;ansition region in a direction patallel to the first optical axis, i.e. 

in ;a direction substantially perpendicular to the legs of the u..;shaped part. At the location of 

each one of the. two legs. a stable equilibrium position of the second magnetizable part with 

respect to the U-shaped part is obtained at the location where the concentration of the field 
I 

li~es in said transition region is highest. In this particular embOdiment, the actuator is of a 

10 simple structure, and the equilibrium positions obtained are particularly stable. 

A further embOdiment of an optical scanning device in accordance with the 

inyention is characterized in that the first part and the second part of the actuator are 

di~placeably guided, with respect to each other; in a direction parallel to the first optical axis 

by~ means. of two leaf springs extending transversely to the first optical axis. The leaf springs 

15 · provide a particularly rigid mutual support of the two parts in directions perpendicular to the 

·first optical axis, and the?' also provide the actuator with a particularly simple structure. 

Yet another embodiment of an optical scanning device in accordance with the 

invention is characterized in that~ in the first position and in the second position, the leaf 

.. springs exert an elastic pretension on both parts of the actuator, causing both parts of the 

20 actuator to move with respect to each other into, respectively, the second position and the . 

. . first position. As the pretension causes both parts of the actuat()rin the first position and in 

th~ second position to move with respect to each other into, ~vely, the second position. 

an4 the first position, said pretension is helpful in mutually displacing the two parts from one 

eqµilibrium position to the other equilibrium position, so that the cwrent through the coil 

25 necessary for such a displacement is limited. 

A particular embodiment of an optical scanning device in accordance with the 

invention is characterized in that the scanning device is provi~ with a control unit, which is 

eJijbodied so as to control an electric control current in the coil in such a way, that the two 

patts. of the actuator proximate to the first position and proximate to the second position can 

30 be :positioned, with respect to each other, in a position wherein· a spherical aberration of a 

racliation beam supplied by the radiation source in a transparent substrate of the information 

c~er can be corrected in a predetermined way. In this particular embodiment, the actuator is 

. not only used to adapt the optical scanning device to various substrate thiclmesses of the 

information carriers by means of comparatively large displacements· of the collimator lens 

/ 
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unit, but also to correct sp:IJ,~cal aberrations of the radiation.::~am in the transparent 

substrate of an informati~'.carrier by means of comparativel; ~ displacements of the 

commator lens unit around the first and the second position. In this embodiment, the actuator 

thus fulfills a dual function and hence is optimally used. 

These and other aspects of the invention will be apparent from and elucidated 

with reference to the embodiment(s) described hereinafter. 

In the drawings: 

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

invention, 

Fig. 2 diagrammatically shows an optical scanning device in accordance with 

15 the invention, which is used in the optical player shown in Fig. 1, 

Fig. 3 is a sectional view of an actuator of the optical scanning device shown 

in Fig. 2, 

Fig~ 4 is a sectional view taken on the line IV-IV in Fig. 3, and 

Fig. 5 shows a connection between a magnetic force supplied by the actuator 

20 shown in Fig. 3 and a position of the actuator. 

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

invention, which comprises a table I, which can be rotated about an axis of rotation 3 and 

driven by an electric motor 5 which is secured onto a frame 7. An optically scannable 

25 information carrier 9, such as a DVD, can be placed on the table I, which information carrier 

is provided with a disc-shaped transparent substrate 11 and an information layer 13 on which 

a spiral-shaped information track is present. The optical player further comprises an optical 

scanning device 15 in accordance with the invention for optically scanning the information 

track of the information carrier 9. By means of a displacement device 17. of the optical player, 

30 the scanning device 15 can be displaced with respect to the axis of rotation 3 mainly in 

opposite radial directions X and X'. For this purpose, the scanning device 15 is secured to a 

slide 19 of the displacement device 17, which is further provided with a straight guide 21, 

over which the slide 19 is displaceabJy guided, which straight guide extends parallel to the X­

direction and is provided on the frame 7, and with an electric motor 23 by means of which 
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the slide 19 can be displaced over the guide 21. In operation, the motors 5 and 23 ·are driven 

by: an electricalcontrol unit,:not.shown in the drawing, of the optical player, in such a manner 

that the resulting rotation of the.information carrier 9 about the a:1tis of rotation 3 and, 

sirilultaneously, the displacement of the scanning device 15 in a direction parallel to the X-

S direction take place in such a manner that the spiral-shaped information track.present on the 

information carrier 9 is scanned by the scanning device 15. During scanning, information 

present on the information track can be read by the scanning device 15, or information can be 

written by the scanning device 15 on the information track. 

The optical scanning device 15 in accordance with the invention used in the 

10 opp.cal player in accordance with the invention is diagrammatically shown in Fig. 2. The 

scanning device 15 is provided with a radiation source 25, such as a semiconductor laser with 

an_ optical axis 27. The scanning device 15 further comprises a radiation beam splitter 29 

which comprises a transparent plate 31 having a reflecting surface 33 facing the radiation 

;.;. ~-. soµrce 25, which transparent plate 31 is arranged at an angle of 45° with respect to the optical 

15 axis 27 of the radiation source 25. The scanning device 15 further includes a collimator lens 

unit 35 with a first optical axis 37 and an objective lens unit 39 with a second optical axis 41, .. 
' . . 

' the collimator lens unit 35 being arranged between the radiation beam splitter 29 and the . 

objectiv.eJens uirit 39. In the example:shown, the collimator lens unit 35 comprises a single 
. •. 

coUimator lens 43, while the objective lens unit 39 comprises an objective lens 45 and an 

20 auxiliary lens 47 arranged between the objective lens 45 and the information carrier 9. In the 

example shown, the first optical axis 37 and the second optical axis 41 coincide. and include 

an! angle of 90° with the optical axis 27 of the radiation source 25. The scanning device 15 

further includes an optical detector 49 of a type which is known per se and customarily used, 

which optical detector is arranged, with respect to the collimator lens unit 35, behind the 

25 radiation beam splitter 29. In operation, the r&cliation source 25 generates a radiation beam 

511, which is reflected by the reflective surface 33 of the radiation beam splitter 29 and 

focused by the objective lens unit 39 to a scanning spot 53 on the information layer 13 of the 

information earner 9. The radiation beam 51 is reflected by the information layer 13 so ~to 

fo:f!D a reflected radiation beam 55 which is focused, via the objective lens unit 39, the 
! . 

30 collimator lens unit 35 and the radiation beam splitter 29, onto the optical.detector 49. To 

read information present on the information carrier 9, the radiation source 25 generates a 

coptinuous radiation beam 51, and the optical detector 49 supplies a detection signal which 

co~ponds to a series of elementary information characteristics on the information track of 

th~ information carrier 9, which elementary information characteristics are successively 

/ 
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present in the scanning SJ>9~,.S3. To write information on th~:~ormation carrier 9, the 
;;.:.:;·:·-1 .. :·.:!'· 

radiation source 25 gen~~~ a radiation beam 51 which corre8ponds to the information to be 

written, a series of successive elementary information characteristics on the information track 

of the information cattier 9 being generated in the scanning spot 53. It is to be noted that the 

5 invention also comprises optical scanning devices wherein the radiation source 25, the 

collimator lens unit 35 and the objective lens unit 39 are arranged differently with respect to 

each other. For example, the invention comprises embodiments in which the first optical axis 

37 and the second optical axis 41 mutually include an angle of 90°, and in which an 

additional mirror is arranged between the collimator lens unit 35 and the objective lens unit 

10 39. Jn these embodiments, the dimensions of the optical scanning unit are reduced, viewed in 

a direction parallel to the second optical axis 41. The invention also includes, for example, 

embodiments wherein the radiation source 25 and the collimator lens unit 35 are not manged 

on the slide 19 but in a fixed position with respect to the frame 7, and wherein the first optical 

axis 37 is directed parallel to the radial directions.X, X'. In these embodiments, only the 

15 objecti~ lens unit 39 and an additional mim>r are arranged on the slide 19, so that the 

displaceable mass of the slide 19 is reduced.· · 

As is further shown in ·Fig; z the·'optical scanning.unit 15 comprises a first 

actuator 57 and a second actuator 59. Bymeans of the first actuator 57, the objective lens unit 

39 can be displaced over comparatively small distances, parallel to the second optical axis 41, 

20 ·and over comparatively small distances parallel to the X-direction. By displacing the 

objective lens unit 39 parallel to the second optical axis 41 by means of the first actuator 57, 

the scanning spot 53 is focused with a desired accuracy on the information layer 13 of the 

information carrier 9. By displacing the objective lens unit 39, by means of the first actuator 

57, in a direction parallel to the X-direction, the scanning spot 53 is maintained, with the 

25 desired accuracy, on the information track to be followed. For this purpose, the first actuator 

57 is controlled by said control unit of the optical player, which receives a focusing error 

signal as well as a tracking error signal from the optical detector 49. By means of the second 

actuator 59, the collimator lens 43 of the collimator lens unit 35 can be displaced, in a 

direction parallel to the first optical axis 37, from a first position to a second position, which 

30 is diagrammatically indicated in Fig. 2 by means of dashed lines A and B, respectively, and 

from said second position to said first position. The collimator lens 43 shown in Fig. 2 is 

positioned between the first position A and the second position B .. As the collimator lens 43 

can be placed in two positions A and B, the optical scanning device 15 can suitably be used, 

in a known and customary manner, for selectiyely scanning two types of information caniers 
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h~Ving mutually different 'substrate thiclmesses, or for selectively scanning both parallel · 

information layers of two~layer information earners. A displacement of the collimatorlens 43 

· c~ a convergence angle of.the radiation beam 51 enclosed by the objective lens unit 39 

~d the substrate 11 to be adapted to the substrate thickness, such that the radiation beam 51 

5 is.focused to a minimum scanning spot 53 on the information layer 13 of the selected 

in!formation canier 9 or on the selected il)formation layer of the two-layer information carrier. 

Figs. 3. and 4 show two different sectional views· of the second actuator 59. 

The second actuator 59 comprises a first part 61, which is secured in a fixed position with 

re8pect to the slide 19, and a second part 63 which is secured to a holder 65 of the collimator 

10 lep.s 43. The second part 63 is coupled to the first part 61 by tneans of two parallel leaf 

sP,rings 67 and 69, which each extend, in the slack state, in a plane extending transversely to a 

Yr-direction extending parallel to the first optical axis 37. In this manner, the second part 63 is 

diSplaceably guided, with respect to the first part 61, by means of the two leaf springs 67, 69 

in, a direction parallel to the Y-direction. The leaf springs 67, 69 cause the second part 63 to 

15 be particularly rigidly guided with respect to the first part 61, whereby displacements of the 

second part 63 with respect to the first part 61 in directions perpendicular to the Y-direction 

arid tilting of the second part 63 with respect to the first part· 61 are substantially impossible . 

. "'~ . As shown in Figs. 3 and 4, the first part 61 of the second actuator 59 

cQmprises a permanent magnet 71 and a first magnetiZ&ble part 73, which forms part of a 

20 m.&gnetic circuit 75 of the second actuator 59. The second part 63 of the second actuator 59 

oomprises an electric coil 77 and a second magnetizable part 79 of the magnetic circuit 75. 

~e first magnetizable part 73 of the magnetic circuit 75 is. U-shaped and provided with two 

legs 81 and 83 which extenQ. substantially perpendicularly to the Y-direction. The permanent 

magnet 71 is arranged between the two legs 81, 83 of the first magnetizable part 73 and has a 

25 · direction of magnetization M, which is directed substantially parallel to the legs 81, 83. The 

~d magnetizable part 79 of the magnetic .circuit 75 is plate-shaped. The electric coil 77 is 

secured onto the second magnetizable part 79 and comprises wire portions 85 and 87 which 

extend substantially perpendicularly to the Y-direction and substantially perpendicularly to 

. the direction of magnetization M of the permanent magnet 71. Fig. 3 diagrammatically shows 

30 a number of field lines 89, 91 of a magnetic field, which is generated near the ends of the legs 

81, 83 by the permanent magnet 71 and the magnetic circuit 75. In the transition region 

~tween the ends of the legs 81, 83 and the permanent magnet 71, the field lines 89, 91 are 

. aip-shaped and make a U-turn from the end portions of the two legs 81; 83 so as to be 

directed inwards, i.e. towards the permanent magnet 71. Said magnetic field exerts a 
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magnetic force FM on th~.,~~ond magnetizable part 79, whi~b ~gnetic force comprises a 
:·. fr~:·:r'. ~. _.·)·:·:--;·.::.. · 

component FM. y extending parallel to the Y-direction. Fig. 5 di8grammatically shows the 

connection between the size of the component FM; y and the position of the second part 63 

parallel to the Y-clirection with respect to the first part 61. Fig. 5 also shows the above-

s mentioned first position A and second position B. Around the first position A, the leaf 

springs 67, 69 exert an elastic pretension Fs on the second part 63 in the Y'-direction, which 

is contrary to the Y-direction. In the first position A, this pretension Fs is in equilibrium with 

the component FM,Y of the magnetic force, which acts in the Y-direction. Around the second 

position B, the leaf springs 67, 69 exert an elastic pretension Fs on the second part 63 in the 

10 Y-direction. In the second position B, this pretension Fs is in equilibrium with the component 

FM,Y of the magnetic force, which acts in the Y'-direction. H the second part 63 is displaced 

from the first position A over a small distan~ in the Y'-~ection under the influence of, for 

example, an external interfering force, then the increase of the component FM,Y is larger than 

the reduction of the pretension Fs so that the second part 63 is driven back to the first position 

15 A. H the second part 63 is displaced from the first position A over a small distance in the Y-

. direction, then the reduction of the component FM,Y exceeds .the increase of the pretension Fs. 

so that the second part 63 is also driven back to the first position:A. H the second part.63 is 

displaced from the second position B over a small distance in the Y -direction under the 

influence of, for example, an external interfering force, then the increase of the component 

20 FM,Y is larger than the reduction of the pretension Fs, so that the second part 63 is driven back 

to the second position B. H the second part 63 is displaced from the second position B over a 

small distance in the Y'-direction, then the reduction of the component FM, y is larger than the 

increase of the pretension Fs, so that the second part 63 is also driven back to the second 

position B. Thus, around the two positions A and B, a predetermined region is present 

25 wherein the second part 63 is always driven back to the positions A and B, respectively, as a 

result of the variation of the component FM,v supplied by said magnetic field, and in a non­

energized state of the coil 77. By virtue thereof, the component FM, v provides stable 

equilibrium positions of the second part 63 with respect to the first part 61 in both positions 

A and B. As. these equilibrium positions are attained in a non-energized state of the coil 77, 

30 maintaining these equilibrium positions does not require current through tbe coil 77, i.e. no 

electric energy. To displace the second part 63 from one of the positions A and B to the other 

position, only a short CUlTent through the coil 77 is necessary. As the wire portions 85, 87 of 

the coil are directed substantially pe.rpendicularJy to the Y-direction and perpendicularly to 

the direction of magnetization M, a CUlTent in these wire portions 85, 87 causes a Lorentz 
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fotce with a comparatively large component in the Y-direction or the Y'-direction to be · 

. generated, under the influence Of which a displacement of the;~ond part 63 from one 

~ition to the other position is,generated. As the pretension Fs of the leaf springs 67, 69 in 

the positions A and B is directed to, respectively, the position B and the position A, said 

5 p~sion F1 is helpful in displacing the secand part 63 from one position to the other 

position, so that the necessary current through the coil 77 is llinited. 

In the manner described hereinabove, the collimator lens 43 is displaced by 

means of the second actuator 59· over comparatively large distances parallel to the 

Y--direction from the first position A to the second positi.on·B, or conversely. The necessary 

10 cut.rent through the coil 77 is supplied by a cummt source, which is not shown in the Figures, 

which is controlled by the above-mentioned control unit of the optical player. In a particular · 

em.bodiment of the optical player and the optical scanning deVice 15 in accordance with the 

invention, the second actuator 59 is also used to correct spherical aberrations of the radiation 

beam 51 in the transparent substrate 11 of the information carrier 9. Such spherical 

15 ab~ations are caused mainly by fluctuations in the thickness of the substrate and can be 

cotrected, in a known and customary manner, by means of c~mparatively small 

diltplacements of the collimator lens 43. Pot this purpose, in each of the two positions A and 

B, ;the second actuator 59 is controlled by means of an electric cootrol current by said control 

unit of the optical player, which receives an error signal from a sensor, not shown in the 

20 . Figures, by means of which, for example, the thickness of the transparent substrate 11 near 

th~ scanning spot 53 can be measured. The control unit is embodied so as to control the 

el~tric current in the coil 77 in such a manner that the collimator lens 43 can be positioned, 

n~ the two positions A and B, in a position wherein said spherical aberration is corrected in 

a predetermined manner which is known per se and customary. The actuator 43 thus fulfills a 

25 double function, resulting in an efficient composition of the optical scanning device 15. 

By means of the optical player in accordance with the invention, as described 

heteinabove, during scanning the information layer 13 of the information canier 9, 

information present on the information layer 13 can be read or information can be written on 

th~ information layer 13. It is to be noted that the invention also relates to optical players 

30 ·which can be used exclusively to read information present on an information layer of an 

information carrier. 

It is further observed that the invention also includes embodiments wherein the 

seqond actuator 59 is differently composed. By way of illustration, the two stable equilibrium 

poSitions of the collimator lens unit can also be attained, for exainple, by means of an 
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actuator the first part of which is provided with two permanent magnets, which, viewed in a 
.;,i~,~~;y!~~: ~/>".·~;!it:~ 

direction parallel to the Y .;;airection, are arranged at some distance from each other, and the 

second part of which is provided with a magnetizable part and a cQil for co-operating with the 

two magnets. Instead of an actuator with two stable equilibrium positions, use can also be 

5 made of an actuator with more than two stable equilibrium positions, so that the optical 

scanning device can suitably be used to scan information carriers having more than two 

different substrate thiclmesses. For example, the first part of the actuator may be provided, 

for example, with two permanent magnets which are arranged between the three legs of an 

E-shaped magnetizable part, said three legs extending substantially perpendicularly to the 

10 optical axis of the collimator lens unit. In this case, the second part of the actuator is provided 

with an electric coil and a magnetizable part for co-operating with the two pennanent 

magnets and the E-shaped magnetizable part. By virtue thereof, three stable equilibrium 

positions are obtained. 
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CLAIMS: 

I 111111111111111111 11111111111°': 
. * C L M S * 

1. An optical scanning device for scanning an optically scannable information 

carrier, which scanning device is provided with a radiation source, a collimator lens unit with 
i . 

a ijrst optical axis, an objective lens unit wjth a second optical axis, and an actuator for 
i . . 

displacing the collimator lens unit, in a direction parallel to the first optical axis, from a first 

5 position to at least a second position, which actuator is provided with a first part and a second 

pt¢t, which are displaceably guided with respect to each other in a direction parallel to the 

first optical axis, characterized in that the first part of the actuator comprises a permanent 

m8.gnet and a first magnetizable part of a magnetic circuit, while the second part of the 
. ' 

actuator comprises an electric coil and a second magnetizable part of a magnetic circuit, both 

· 10 parts of the actuator mutually exerting a magnetic force in predetermined regions around the 

first position and around the second position, and in a non-energized state of the coil, which 

m~e~c force causes both parts of the actuator to move with respect to each other into, 

-respeetl~ely, the first and the second position. 

15 2. An optical scanning device as claimed in claim 1, characterized in that the first 

magnetizable part of the magnetic circuit is U-shaped and provided with two legs, which 

extend substantially perpendicularly to the first optical axis, and the permanent magnet is 

anianged between the two legs and magnetized in a direction which is substantially parallel to 

said legs, while the electric coil is secured to the second magnetizable part of the magnetic 

20 circuit and provided with wire portions extending substantially perpendicularly to the first 

optical axis and substantially perpendicularly to the legs. 

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

part and the second part of the actuator are displaceably guided, with respect to each other, in 

25 a direction parallel to the first optical axis by means of two leaf springs extending 

trartsversely to the first optical axis. 

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

first position and in the second position, the leaf springs exert an elastic pretension on both 
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parts of the actuator, causing both parts of the actuator to moye, with respect to each other 
. ~ .. · :·-:::' .. .· . :· :. : ... : 

into, respectively, the second position and the first position. 

5. An optical scanning device as claimed in claim 1, characterized in that the 
5 scanning device is provided with a control unit, which is embodied so as to control an electric 

control cmrent in the coil in such a way, that the two parts of the actuator proximate to the 
first position and proximate to the second position can be positioned, with respect to each 
other, in a position wherein a spherical aberration of a radiation beam supplied by the 
radiation source in a transparent substrate of the information carrier can be corrected in a 

10 predetermined way. 

6. An optical player comprising a table which can be rotated about an axis of 
rotation, an optical scanning device for scanning an optically scannable information carrier 
which can be placed on the table, and a displacement device by means of which at least an 

15 objective lens unit of the scanning unit can be displaced, in operation, with respect to the axis 
of rotation mainly in a radial direction, characterized in that _the optical scanning device is an 
optical scanning device as claimed in claim 1, 2, _3, 4 or S •. 
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