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Optical scanning device comprising a lens system with adjustable inclination. 

The invention rela~ tO an optical scanning device for scanning an optically 

scannable information carrier, which scanning device is provided with a radiation source, an 

optical lens system having an optical axis for focussllig a radiation beam supplied, in 

operation, by the radiation source into a scanning spot on the information carrier, m actuator 

5, . for displacing the. lens· system with respect to.a base part of the scanning device in a. direction 
. ' . . -

p~lel to the opti~ axis, 8nd an adjusting member for ·setting an .inclination of the lens 

system with respect to the information carrier, the lens system being elastically suspended 

from a suspension member which, viewed in a direction transverse to the optical axis, is 

arranged next to the lens system, while the adjusting member is provided with a first part and 

10 a second part, which can be displaced with respect to the first.part. 

The invention also relates to an optical player comprising a table which is 

rotatable about an axis of rotation, an optical scanning device comprising an optical lens 

system for scanning an optically scannable iriformation carrier which can be placed on the 

table, and a ~splacement device by means of which, during operation, at least the lens 

IS system of the scanning device can be displaced substantially in a radial direction with respect 

to the axis of rotation. 

·. . :-· ·~ . 

An optlcal scanning device and .an optical player of the types mentiolled in au; 
20 opening paragraphs are disclosed in US Patent 5, 703,864. The known optical player 

including the known optical scanning device el'ilployed therein is particularly suited_ for 

scanning opucally scminable information carriers with a relatively high information density, 

such as DVD. To scan such information carriers in the rlght way, the inclination of the lens 

system with respect to the information cmier, i.e. the deviation :from the right angle which 

25 the optical axis includes with respect to the information curler, should remain within 

predetermined relatively narrow limits. In the manufacture of the optical scmming device, 

such a deviation develops as a result of manufacturing toierances, partiCularly as a result of 

manufacturing tolerances in the. lens system's elastic suspension from the suspension 

· · member. For this reason, the inciination of the lens system is adjusted once only With respect 

. · •... ·· 
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to a reference information carrier, by means of the adjusting member, after the manufacture 

of the optical scanning device; In the lmown optical scanning device, the second part of the 

adjusting member is provided on the base part on which also the suspension member and a 

stator part of the actuator are provided. The first part of the adjusting member is provided on 

S a main frame of the optical scanning device. To minimize the stmctural height of the known 

optical scanning device, viewed in a direction parallel to the optical axis, the actuator is 

arranged, viewed in a direction transverse to the optical axis, next to the.Jens system, while 

the adjusting member is arranged directly below the lens system, viewed in a direction 

parallel to the optical axis. To keep a radiation beam path clear, the second part of the 

10 adjusting member is provided on a stepped support of the base part, which support is situated 

directly below the lens system. 

A drawback of the known optical scanning device and the known optical 

player resides in that the·stepped support of the base part leads to a relatively complicated 

construction of the scanning device and, viewed in a direction parallel to the optical axis, 

15 limited freedom of movement of the lens system. 

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, wherein, viewed in a 

. 20 direction parallel to the optical axis, a minimum structural height is provided, as in the prior 

art, but the above-mentioned drawback of the known optical scanning device and the known 

optical player is obviated as much as possible. 

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

invention is· characteriz.ed in that the second part of the adjusting member is provided on the 

25 suspension member, while the first part of the adjusting member is provided on a supporting 

member which is arranged next to the lens system, viewed in a direction transverse to the 

optical axis. 

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

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

30 accordance with the invention. 

As a result of the fact that in the optical scanning device in accordance with 

the invention, the second part of the adjusting member is provided on the suspension 

member,. while the first part of the adjusting member is provided on said supporting member, 

the adjusting member is positioned, viewed in a direction transverse to the optical axis, next 
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to the lens system, so that, viewed in a direction parallel to the optical axis, the structural 

height of the optical scanning device is substantially not influenced by the presence of the 

adjusting member. Since the adjusting member is situated nextto the lens system, viewed in 

a direction transverse to the optical axis, the adjusting member is at a distance from a 

5 radiation beam path of the optical scanning device, so that further eonstructional adaptations 

to preclude that the adjusting member obstructs the radiation beam are not necessary. In 

addition, the ·adjusting member in said position does not influence the freedom of movement 

of the lens system in a direction parallel to the optical axis. 

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

l 0 invention is characterized ~n that the supporting member is arranged in a fixed position with 

respect to the base part and a stator part of the actuator. Since the supporting member is 

arranged in a fixed position with .respect to the base part and the stator part of the actuator, 

the operation of setting the inclination of the lens system with respect to the information 

carrier by means of the adjusting member also influences the inclination of the lens system, 

15 and of a translator part of the actuator attached thereto, with respect to the stator part As the 

stator part is arranged, in this particular embodiment, in a fixed position with respect to the 

base part, the stator part can be accurately positioned with respect to the base part and with 

respect to a.position of the information carrier, during the·manufacture of the optical 

scanning d~ce. By virtue thereof, both the inclination of the lens system with respect to the 

20 infonnation carrier and the inclination of the translator part of the actuator with respect· to the 

stator part can be simultaneously set within desired limiting values at a later stage using the 

adjusting member. 

A further embodimentof an optical scanning device in accordance with the 

invention is characterized in that the first part of the adjusting member is provided with a first 

25 supporting surface having a component which extends at right angles to the. optical axis, 

which ·first supporting surface is provided in a fixed position on the supporting member, and 

with a second and a third supporting surface which each have a component which extends at 

right angles to the optical axis, and which are in positions, with respect to the supporting 

member, which can be adjusted, viewed in a direction parallel to the optical axis, while the 

30 second part of the adjusting member is provided with a first, a second and a third supporting 

element, which bear against, respectively, the first,·the second and the third supporting 

surface under the influence of a pretensioning force originating from an elastic pretensioning 

element, the second and the third supporting surface being arranged on either side of the first 

supporting smface, and a distance between the optical axis and an imaginary line through· the 
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second and the third supporting.surface differing substantially from a distance between the 

optical axis and the first supporting surface. By using said three supporting surfaces and said 

three supporting elements, it is achieved that the inclination of the lens system with respect to 

the information carrier can be readily and accurately adjusted. As said three supporting 

5 elements bear against said three supporting surfaces under the influence of a pretensioning 

force, a degree of freedom of the suspension element parallel to the optical axis, and degrees 

of freedom ()f the suspension element with the lens system suspended therefrom about two 

inclination axes extending at right angles to the optical axis are fixed in a statically 

determined way. By adjusting the positions of the second and the third supporting surface 

I 0 over equal distances and in the same direction, viewed in a direction parallel to the optical 

axis, the inclination of the lens system about a first inclination axis is set, which first 

inclination axis is at right angles to the optical axis and parallel to the imaginary line through 

the second and the third supporting surface. By adjusting the positi<>ns of the second and the 

third supporting surface over equal distances and in opposite directions, viewed in a direction 

1 S ·parallel to the optical axis, the inclination of the lens system about a second i11:clmation axis is 

set, which second inclination axis is at right angles to the first inclination axis and the optical 

axis. 

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

invention is characterized in that the second and the third supporting surface are each 

20 provided on an adjusting screw which can be turned with respect to the supporting.member. 

By using adjusting screws, the inclination of the lens system with respect to the information 

carrier can be set in a simple and accurate way. The inclination thus set can be readily and 

reliably locked by locking the adjusting screws with respect to the supporting member by 

means of, for example, an adhesive. 

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

invention is characterized in that the first part of the adjusting member is provided with a 

fourth and a fifth supporting surface, which are substantially situated in an imaginary plane 

parallel to the optical axis, and are provided in fixed positions on the supporting member, and 

with a sixth supporting surface, which extends perpendicularly to the fourth and the fifth 

30 supporting surface and parallel to the optical axis, and which is provided in a fixed position 

on the supporting member, while the second part of the adjusting member is provided with a 

fourth and a :fifth supporting element. which bear against, respectively, the fourth and the 

fifth supporting surface under the influence of a pretensioning force originating from the 

pretensioning element, and with a sixth supporting element for cooperation with the sixth 
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supporting surface. By using the fourth, the fifth and the sixth supportirig surface and the 

fourth, the fifth and the sixth supporting element, also iWo ~grees of freedom of the 

suspension element, Which are mutually perpendicular and extend at right angles to the 

optical axis, and a degree of freedom of the suspension element, with the lens system 

5 suspending therefroui·about, the optical axis are fixed· in a statically detemiined way. 

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

invention is characterized in that the first part and the second part of the adjustirig member 

are provided with, respectively, a seventh supportiiig surface 800, coopenmng therewith, a 

seventh supporting elemenfby means of which the sixth supporting S\lrface and the sixth 

IO supporting element can be held in position with respect to one another. By using the seventh 

supporting surface and the seventh supporting eleinent, the pretensioning element does not 

have to supply a component of the pretensiomng force which is· directed at right angles to the 

sixth supporting surface, resulting in a simplification of the constroCtion and 'attachment of 

the pretensioning element. 

15 

20 

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 sho\Vs art 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 shown ·in Fig. 1 · 

Fig. 3 shows a base part with a supporting member of the optical ·scanning 

25 device as shown in Fig. 2~ 

30 

Fig. 4 shows a suspensioii member with a lens system of the optical sCanning 

device as shown in Fig. 2. 

Fig. 5 is a sectional view taken on the line V-V in Fig. 2, and· 

Fig. 6 is· a sectional view taken on the line VI~ VI in Fig. 2. 

The optical player in accordance with the invention, as diagrammatically 

shown in Fig. 1, comprises a table 1 which is rotatable about an axis of rotation 3 and 

drivable by an electric motor S which is mounted on a frame 7. On the table 1, an optically 
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scannable information carrier 9, such as a DVD, can be arranged, which is provided with a 

disc-shaped cmier 11 and a transparent protective layer 13. A side of the carrier 11 bordering­

on the protective layer 13 forms an information layer· 1 S of the information carrier 9 on which 

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

5 scanning device 17 in accordance with the invention for optically scanning the information 

track of the information carrier 9~ The scanning device 17 can be moved mainly in two 

opposite radial directions X and X' with respect to the axis of rotation 3 by means of a 

displacement device 19 of the optical player. For this purpose, the scanning device 17 is 

secured to a slide 21 of the displacement device 19, which is further provided with a straight • 

1 O guiding means 23 over which the slide 21 is displaceably guided, which guiding means 

extends parallel to the X-direction and is provided on the frame 7, and with an electric motor 

25 by means of which the slide 21 can be moved over the guiding means 23. In operation, an 

electric control unit of the optical player, which is not shown in the Figs., controls the motors· 

5 and 25, causing the information carrier 9 to be rotated about the axis of rotation 3 anct , 

15 simultaneously, the scanning device 17 to be 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 on the information 

track by the scanning device 17. 

20 The optical scanning device 17 in accordance withthe invention used in the 

optical player in accordance with the invention is shown, partly in detail and partly . : 

diagrammatically, in Fig. 2. The scanning device 17 is provided with an optical scanning unit 

27, which comprises a base part 29, which is attached to the slide 2l. Fig. 2 also shows the 

radial displacement directions X and X' of the slide 21. The scanning device 17 is further· 

25 provided with a radiation source 31, such as a semiconductor laser, which radiation source 

has an optical axis 33 and is also connected to the slide 21. The scanning device 17 further 

comprises a radiation beam splitter 35, which includes a transparent plate 37 having a 

reflective swface 39 facing the radiation source 31, which transparent plate is arranged at an 

angle of 45° with respect to the optical axis 33 of the radiation source 31, and is also secured 

30 to the slide 21. The scanning device 17 further comprises a collimator lens 41, only 

diagrammatically shown in Fig. 2, which is also secured to 1he slide 21, and which 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 9 which is reflected by the reflective surface 39 of the 
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radiation beam splitter· 35 thtougb an angle of90~, so that the radiation beam 47 is guided via 

a radiation beam path 49, extending substantially perpendicularly to the optical axis 45 of the 

lens system 43 and substan~ly perpen4icularly to the radial dh,=ctions X and X', through 

the collimator lens 41 to tile scanning unit 27. The radiation tJe8m 47 enters the base part 29 

· S of the scanning unit 27via ~opening Sl formed~ the base part 29 and is reflected, as 

shown in Fig. 5, in the dir~on of the optical axis 45 of the lens system 43 by means of a 

mirror 53 secured in the base part 29. The radiation beam 47 is subsequently foctissed into a 

scanning spot 55 on the irifonnation layer 15 of the information carrier 9 by the lens system 

43. The radiation beam 47 is reflected by the infonnation layer. IS and focussed onto an 

10 · 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, which optical detector is of a customary 

type that is known per se,.and is secured to the slide 21 at a location which, with respect to 

the scanning ·unit 27, is situated behinctthe radiation beam splitter 35. To read information 

present on the infonnation carrier 9, the radiation source 31 generates a continuous radiation 

15 beam 47~ and the optical 4erector 57 ·supplies a detection signal that corresponds to a series of 

elementary information ~aracteristics on the information track of the information carrier 9, 

which information characteristics are successively present in the scanning spot 55. To write 

.. infonnation on the info~tion carrier 9, the radiation ·Sc>urce 31 generates a radiation beam 

47 that corresponds to the fufonnation to be written, a series of successive elementary 

20 · information characteristics on the information tra.Ckof the information carrier 9 being 

generated· in the scanning ispot ·ss. .: 
The lens system 43 is secured in a holder 59, which is suspended from a 

· suspension member 63 by means of four metal rods: 61, ·which ~nd transversely to the · 

optical axis 45 of the lens system 43 and transversely to the radial directions X andX', said 

25 suspension member being.manged next to the lens system 43, viewed in a direction 

transverse to the optical axis 45. Itis noted that Fig. 2 shows only three of the four rods 61. 

All four rods 61 are visible in Fig. 4, wherein the suspension Jillember 63 with the lens system 

43 suspended, thereftom are separately shown. By using said foµr rods 61, the lens system 43 

can be displaced relativelyto the suspension member 63 and the base part 29 over 

30 comparatively small distan~es, parallel to the radial directions X and X' and parallel to the 

optical axis 45 of the lens ~stem 43, said displacement involving elastic deformation of the 

rods 61. For this purpose, ~e scanning unit27 comprises a-~ actuator 65, which will be 

described in greater detajl hereinafter, by means of which the lens system 43 can be displaced 

with respect to the suspens.ion member 63 and the base part 29 in a direction parallel to the 
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optical axis 45 of the 1en8:system 43. and a second actuator 67 by means of which the lens 

system 43 can be dispb1ce&·:·~th respect to the suspension m~~tir 63 and the base part 29 in 

a direction parallel to the radial directions X and X'. By displacing the lens system 43 by 

means of the first actuator 65 in a direction parallel to the optical axis 45 of the lens system 

5 43, the scanning spot' SS is focussed on the information layer 15 of the information carrier 9 

with the desired accuracy .. By displacing 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 

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

actuator 65 and the second actuator 67 are controlled by the above-mentioned control unit of 

10 the optical p1ayer. which receives a focus-error signal as well as a tracking-error signal from 

the optical detector 57. 

The first actuator 65 is provided with a translator part, which is arranged 

around the lens system 43, and which comprises an electric coil 69, which is only partly 

visible in Figs. 2. 4 and 5. In operation, the coil 69 cooperates with a stator part of the first 

15 actuator 65, which, as shown in Figs. 2 and 5, comprises a magnetic circuit 71; which is 

secured in a fixed position with respect to the base part 29. It is noted that Fig. 3 only shows . 

the base part 29, not the magnetic circuit 71. Said magnetic circuit 71 comprises two pairs of 

· oppositely arranged pennanent magnets 73, which are each magnetized in a direction B at 

right angles to the optical axis 45 of the lens system 43 and substantially at right angles to the: 

20 radial directions X and X'. as shown in Figs. 2 and 5. The magnetic circuit 71 further 

comprises a plate-shaped closing yoke 75 and two yokes 77, which are each provided on the 

closing yoke 75 between, respectively, one of the pairs of magnets 73. It is noted that the 

closing yoke 75 and the yokes 77 are not visible in Fig.2, while Fig. 5 shows the closing yoke 

75 and one of the yokes 77. Between the magnets 73 and the yokes 77 there are four air gaps 

25 79 in which, in Fig. 4 partly visible, wire sections 81, 81 ', 81 '' and 81' '' of the coil 69 are 

present, which extend substantially perpendicularly to the optical axis 45 of the lens system 

43 a00,·viewed in a direction parallel to the optical axis 45 of the lens system 43, are 

arranged in a side-by-side relationship. In operation, interaction between the magnetic field B 

of the permanent magnets 73 and an electric current in the coil 69 leads to the generation of a 

30 Lorentz force, which is directed substantially parallel to the optical axis 45 of the lens system 

43, under the influence of which 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 

coils 83 and 85, which, viewed in the radial directions X and X', are provided on either side 

of the lens system 43 and constitute a translator part of the second actuator 67. In Figs. 2 and 
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4,.the coils 83 and 85 are only partly visible. The coils 83 and 85 also cooperate with the 

magnetic circuit 71. To ~s end, the oo.ils 113 and 85 each comprise wire sections, 87, 87', 

87u and 87' 0 , $hown in -Fig. 4, which extend substantially parallel to the optical axis 45 of 

the lens system 43, and wPi~h wire sections are also situated in the air gaps 79 of the 

5 magnetic circuit 71. In ope111tion, interaction between the magn~c field B of the magnets 73 

in the air gaps 79 and an ele,c1ric cun-ent in the coils 83 and 85 leads to the generation of a 

Lorentz force, which is d.irected substantially parallel to the radial directions X and X', under 

the influence of which Lorentz force the lens system 43 is displaced in a direction parallel to 

the radial directions Xand X'. The cun-ent in the coil 69 of the first actuator 65 is supplied 

10 via two of the four metal -rods 61, while the current in the series-arranged coils 83 ·and 85 is 

supplied via the two other rods 61. 

The optical scanning device 17~omprises a mechanical adjusting member 89 

by means of which an inclillatic.n of the_ lens system 43 with.respect·to the infonnation carrier 

9 can be set about a first inclination axis -91, which extends through an optical center 93 of 

; 15 ·. • the lens system 43 and is d4-ected parallel to the X direction, and about a second inclination 

· · axis 95, which also ~~s through the optical center 93 and is directed at right angles to the·. 

first inclination axis 91 and, tb.e optical axis 45. As a result of manufacturing tolerances, in 

particular manufacturing tolerance8 in the position of the lens system 43 with respect to the 

suspension member 63; the lens system 43 demonstrates an undesirable inclination or oblique 

20 :. position, after the assembly ofthe scanning device 17, with respect to the information carrier 

9 about the first inclinatiQn ~is 91 and the second inclination axis 95, which leads, · ... 

particularly in the case of:infonnation carriers with a relatively high information density, 

such as a DVD, to improper functioning of the scanning device· 17. After the assembly of the 

scanning device 17, said inclination is set once within predetermined relatively narrow 

25 limiting value8 ·by means.of the adjusting member 89, where~ the set inclination is locked. 

Said inclination is meaBl1ted with respect to a reference information carrier. The adjusting 

member 89 comprises a~ part 97, which will be described in greater detail hereinafter, and 

a second part 99, which will also be described in greater detail hereinafter, .and which second 

part cooperates with the first part 97 and can be displaced with respect to said first part 97. In 

30 accordance with the invention, the second part 99 of the adjusting member 89 is provided on 

the suspension member 63, while the first~ 97 of the adjusting member 89 is provided on 

a supporting member 101, whic~ like the suspension-member·63, is arranged next~ the lens 

system 43, viewed in a direction transverse to the optical axis 45. The supporting member 

101, which is visible in Figs. 2, 3, 5 and 6, is arranged in a fixed position with respect to the 
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base part 29 and the stator part of the first actuator 65 and the second actuatOr 67, and in the · 
. ~ /·· . :~. . ) ~:..:::+· 

embodiment of the scannilig-'&evice 17 shown in Fig. 2, a largcf pBrt of said supporting 

member is surromided by the suspension member 63. Thus, the adjusting member 89, as well 

as the suspension member 63 and the supporting member 101, are situated next to the lens 

5 system 43, viewed in a direction transverse to the optical axis 45, so that a constructional 

height of the optical scanning device 17 in accordance with the invention is substantially not 

influenced by the presence of the adjusting member 89, the suspension member 63 and the 

supporting meniber 101, viewed in a direction parallel to the optical axis 45. As a result, said 

constructional height is substantially detennined by dimensions of the lens system 43, 

10 resulting in a substantial reduction of said constructional height. As the adjusting member 89, 

the suspension member 63 and the supporting member I 01 are arranged next to the lens 

system 43, viewed in a direction transverse to the optical axis 45, the adjusting member 89, 

the suspension member 63 and the supporting member 101 are at a distance from the· 

radiation beam path 49, so· that no further constructional measures are required to avoid that 

15 the adjusting member 89, the suspension member 63 and the supporting member 101 obstruct . 

the radiation beam path 49. In additio~ in said positions, the adjusting member 89, the. 

. suspension member 63 and the supporting member 101 do not influence the freedom ·of 

movement of the lens system 43 in directions parallelto the optical axis 45 and parallel to the 

X direction. As the supporting member 101 is arranged in a fixed position with respect to the 

20 stator part of the first actuator 6S and the second actuator 67, setting of the inclination of the 

lens system 43 with respect to said reference information carrier causes also an incli.Iiation of 

the translator parts of the first and the second actuator 65,67 secured to the lens system 43 to 

be influenced with respect to the stator part When. the optical scanning device· 17 is 

assembled, the stator part of the actuators 65, 67 is arranged in an accurate position on the 

25 base part 29, so that the stator part is in a desired, accurate position with respect to said 

reference information carrier. When the inclination of the lens system 43 with respect to the 

reference information carrier is subsequently set within the predetermined limiting values by 

means of the adjusting member 89, the inclination of the translator parts of the actuators 

65,67 with respect to the stator part is simultaneously set within predetermined limiting 

30 values. 

As shown in Figs. 3and S, the first part 97 of the adjusting member 89 

comprises a first supporting surface 103 which is provided in a fixed position on the 

supporting member 101. The first supporting surface 103 extends substantially parallel to the 

first inclination axis 91 and obliquely with respect to the optical axis 45, so that the first 
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supporting surface J 03 has ll .compp~t which i$ directed perpendicularly to the optical axis 

45. In addition, the first~ 9? has two adjusting screws 105,_ .107, shown in section in:Fig. 6, 

which can_be turned into~ tbreacJe4 .bushes 109, 11 l, .shown in Fig. 3, which are integrated 

in the base part 29. End P,>rtions of the ad~\JStin~ screws l os,.107 form, respectively, a 

S second supporting surface l13 and a tlllrd supportiQg-~ace llS of the first part 97 of the 

adjusting member 89, whl,ch extend su~stantially perpendicularly to the optical axis 45. The 
. . ,( . . 

adjusting screws 105, 107 h~ve center J.µies 117, 119 which extend parallel to the optical axis 

45, so that the second supp0rting surfa~e J 13 and the third sµpporting surface 115 can be 

displaced, with respect to the base part 29 and the supporting inember 101, in a direction 

10 parallel to the optical axis 4~ by turning the adj\J$tiµg screws 105, 107 in the threaded bushes 

-109, 111. '.The second part 9~ of the adj~g member-89 ·comprises_ a first supporting 

-element 121, shown in Fig~ 4 and 5, which co.o~tes wj~ ~e first supporting surface 103, 

and a second supporting ~lement 123 and a third.supporting.element 125 for cooperating 

.with, respectively, the. s~lld supporting surface 113 anti the. t114'd supporting surface __ 

15 -115.The first supporting-~l~ent -121, the_ second supporting el~ent 123 and the third -

supp~rting element 125, .~h<)wµ in Figs .4 and.~ are arranged,in fixed positi9ns on the 

suspension element 63 an4 bear against, resp~tively, the first_ Sl,lpporti~g surface 103, the _ 

secoz:id:supporting:surf~ U3·and the third suppo~g smface 11 S Ull<ler the influence of a 

pretensioning force supplied by an elastically deformable pret~ioning element 127 of the . . . . . 

20 adjusting member 89,_as shown in Figs 2 8Ild 5. AS.is _further ~own in Figs. 3 and 6, the 

_ second supporting surfa9e, 113 ,and the third .supporting surface 11 S are positi,oned on either 

side of, and substantially equidistantly from, the first supportjng surface 103~ viewed in a 

direction parallel to_ the .t;rst inclination axis 91, while an ~nary line 129, which_ extends 

through the second supp()rting _surface 113 and the third supporting surface 115 .is at a mQ.Ch 

25 larger distance from the optical axis 45 than a d,istance present ~etween the optical axis 45 

and the first supporting ~yrface 103. As said three supporting elements 121, 123, 125 bear 

_- __ against said three s"Qpporting surfaces l 03, 113 115 under the .influence of a pretensioning 

force, a degree of freedom. «,>f the suspension element 63 in a direction parallel to the optical 

axis 45, and degrees of b~m of the suspension eleinent 63 and the lens system 43 about 
' 

30 the first inclination axis 9land the second inclination axis 95_are fixed in a statically 

determined way, a posiµQn of the lens system 43 also being determined, viewed in a direction 

parallel to the optical axi~:4S, by a Lorentz force suppli¢ bytf1e. first actuator 65. By using 

said three supporting slll'faces 103, 113, 115, andsaidthree ~pporting elements 121, 123, 

125, the inclination of jhe lens system 43 with respect to the .reference information carrier ·. . . . 
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about the first inclination.axis 91 and the second inclination ~s .95 can be readily and 

accurately set. The incliruitlb'tt.ofthe lens system 43 about th~;tG~t inclination axis 91 can be 

set by displacing the second supporting surface 113, and the third supporting surfacee 115 over 

equal distances and in equal directions, by means of both adjusting screws 105, 107. The 

5 inclination of the lens system 43 about the second inclination axis 95 can be set by displacing 

the second supporting surface 113 and the third supporting surface 115 over equal distances, 

yet in opposite directions, by means of both adjusting screws 105, 107. The inclination of the 

lens system 43 thus set can be locked in a simple and reliable way by locking both adjusting 

screws 1 OS, 107 with respect to the supporting member 101 by means of, for example, an 

10 adhesive. 

The first part 97 of the adjusting member 89 is further provided with a fourth 

supporting surfac~ 131· and a fifth supporting surface 133, which are visible in Figs. 3 ·and 5, 

and which are provided in fixed positions on the supporting member l 01 and substantially 

extend in a common imaginary plane which extends parallel to the optical axis 45 and the 

15 first inclination axis 91. The first part 97 of the adjusting member 89 is further provided with 

a sixth supporting surface 135 and a seventh supporting surface 137, which are visible in 

Figs. 3 and 6, and which are also provided in fixed positions on the supporting member 101 

and which each substantially extend in an imaginary plane which extends parallel to the 

optical axis 45 and the second inclination axis 95.The second part 99 of the adjusting member 

20 89 is provided with a fourth supporting element 139 and a fifth supporting element 141 for 

cooperating with, respectively, the fourth supporting surface 131 and the fifth supporting 

surface 133. The fourth supporting element 139 and the fifth supporting element 141, which 

are visible in Figs. 4 and 5, are provided in fixed positions on the suspension element 63 and 

bear agaiiist the fourth supporting surface 131 and the fifth supporting surface 133 under the 

25 influence of a pretensioning force exerted by the pretensioning element 127. The second part 

99 of the adjusting member 89 further comprises a sixth supporting element 139, ·which is 

visible in Figs. 4 and 6, and which is also provided in a fixed position on the suspension . 

element 63 for cooperating with the sixth supporting surface·· 135. As the pretensioning force 

supplied by the pretensioning element 127 is substantially without a component which is 

30 directed at right angles to the sixth supporting surface 135, the second part 99 comprises a 

seventh supporting element 145, also visible in Figs. 4 and 6, which serves to keep the sixth 

supporting element 143 and the sixth supporting surface 135 in position with respect to one 

another, said seventh supporting element also being provided in a fixed position on the 

suspension element 63 for coop~g with the seventh supporting sur.&ce 137. In this · 
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manner; the construction and the fastening of the pretensioning element 127 are simplified by 

using the seventh 8upportin~ surface 137 and the seventh·su~rtiiig element 145. By ming 

the fourth, the fifth and tb.~'~ixth supportfug surface 131, 13~:. ·135, and the fourth, the fifth 

and the sixth supporting elein.ent 139, 141, 143, a degree of ~edom of the suspension 
. . 

5 element 63 in a direction'~el to the x direction, a degre~ of freedom of the suspension 

element 63, and the lens sy$tem 43 suspended therefrom, in id.irection perpendicular to the 

optical axis 45 and perperi.dicular to the X direction, and a d~g.iee of :freedom of the 

suspension element 63. and the lens system 43 about the optical ·axis 45 are fixedin a statically 

determined manner, a position of the lens system 43, viewed;i.ni direction parallel to the X 

10 direction, also being determined by a Lorentz force supplied by the second actuator 67. 

The first sup;;>orting surface 103, preferably, is not flat, but instead it, 

preferably, is a segment of a sphere the center of which substantially coincides with the 

optical center 93 of the lens: system 43. Preferably, the fourth supporting surface 131 and the 

fifth supporting sudace 133. are not flat either, but instead. theY' ~ preferably, al8o are segments 

15. of a sphere of a oommon Uiiaginary sphere the center ofwhi~h substantiatly coincides with 

the optical center 93 of the lens system 43, whetebY a radius :of Clll'Vature of the fourth 

. supporting surface 131 and, the fifth supporting srirface< 133 does not have to be equal to a 

radius of curvature of th~·rlrst supporting surface 103. In this fuanner it is achieved that a 

position of the optical center 93 of the lens system: 43 does not change with respect to said 

. 20 reference'information catriet upon setting the inclination of the lens system 43 by means of 

the adjusting member 89. 

By means.'of the above-cleScribed opticalplayer in accordance with the 

. invention and the optical ~g device 17 in accordanee with the inverition, ·inforination 

present on the information track can be read or infon:ilation cati be 'written on the inform&.tion 

25 track during scanning the information track of the information carrier 9. It is to be noted that 

the invention also relates to' optical players and optical scanning devices which can only be 

used to read information present on an information track of an Information carrier or write 

information on an information track of an information canier~ · 

In the above-described embodiment of the optical scanning device 17 in 

30 accordance with the inyention, the supporting member 101 is ainmged in a fixed position 

with respect to the base part'29 and the stator part of the actuatOrs 65, 67. It is to be noted that 

the invention also includes !=mbodiments of an optical s~g device wherein the 

suspension member is arranged in a fixed position with respeCt to the base part and the stator 

part provided on said base part, and wherein the supporting member is arranged in a fixed 
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position with respect to, for example, a main frame of the optical scanning device. In such an 

embodiment, use is made·bf'the adjusting member, as in the 6fi§~:ofthe optical scanning 

device described in US Patent 5, 703,864, to set the inclination of a unit, which, apart from 

the lens system and the translator part of the actuator, also comprises the base part and the 

S stator part of the actuator. Thus, in said embodiment, a position of the lens system with 

respect to the base part remains substantially the same, so that an inclination of the translator 

part of the actuator with respect to the rotor part, which inclination is caused by 

manufacturing tolerances, cannot be adjusted. 

It is further to be noted that, in accordance with the invention, instead of the 

1 O above--described first part 97 and the second part 99, the adjusting member may alternatively 

be provided with a first part and a second part, which can be displaced with respect to said 

first part, of a different type. Thus, the first part and the second part may also be embodied so 

as to be, for example, two bearing parts of a spherical bearing which cooperate with one 

another. 

15 In the above-described embodiment of the optical scanning device 17 in 

accordance with the invention, the suspension member 63 and the supporting member 101 

are both arranged next to the lens system 43, viewed transversely to the optical axis 45, with 

the suspension member 63 stnTOunding a substantial part of the supporting member l 01. It is 

to be noted thatthe suspension member and the supporting member may also be differently 

20 arranged with respect to one another, for example, the suspension member may be 

substantially completely arranged between the lens system and the supporting member, 

viewed transversely to the optical axis, or the suspension membert the supporting member 

and the lens system are triangularly arranged with respect to one another, viewed in an 

imaginary plane transverse to the optical axis. 
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CLAIMS: . 

. ·. ,.:. 

1. An opticat scanning device for scanning an oPtically s~ble infonnation 

carrier, which scanning ~ce is provided with a radiation s~e, an opti~aI lens system 

having an optical axis fo~· fQ~sirig a radiation beam supplied~: :in operation, by the radiation 

source into a scanning spot Rn the infonnation carrier, an ~tQr for di1placlng the lens 

5 system with re1pect to a·~.~ pllrt of the &Canning device in ~.direction parallel to the optical 

axis, and an adjustlllg m~~er :for setting an inclination of ~e len5 system with respect to the 

information carrier, the ·1ens.system being elastically suspended:from a suspension member 

which, viewed in a directlori. transverse to the optical ~is, is ~~ged neXt to the lens system, 

while the adjusting inefub~r is proVided with a first part and a' ~econd part, which can be 

10 displaced with respect tO ,the first part, characterized iii that the second part of the adjusting 

melnber is provided on the 8\.lspeiisfon member, while the· fuSt part of the adjusting member 

is proVided on a SuppOrtfug :meinber Which is manged next to' the lens system, viewed in a 
.. ·. : ;~ : ; . 

direction transver8e to the optical axis. · 
:.:· .=.· : '. ·. 

15 2. . An optic~ ·sciuunng devi~e as.ciaimed in claim, 1, characteri:~edin that the 
. . . ~. . ·. . . . . . . . 

supporting member is arpmged in a fixed position with res~t to the base part and a stator 

part of the ~tor. 

3. An optical scanning device as claimed in cl~ .1; characterized· in that the first 

20 part of the adjusting meDJ.ber is provided with a first supporting surface having a component 

which extends at right angles to the optical axis, which first supporting surface is provided in 

a fixed position on the supporting member, and with a second and a third supporting surface 

which each have a componCnt which extends at right angles to the optical axis, and which are 

in positions, with respect to the supporting member, which can be adjusted, viewed in a 

25 direction parallel to the optical axis, while the second part of the adjusting member is 

provided with a first, a second and a third supporting element, which bear against, 

re1pectively, the first, the seeond and the third supporting surlace under the influence of a 

pretensioning force originating from an elastic pretensioning element, the second and the 

third supporting surface being arranged on either side of the first supporting surface, and a 

111111~ 1111~ 11~1111(1111111 
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distance between the optical axis and an imaginary line through the second and the third 

supporting surface differitlk''iubstantially from a distance bet&i~ the optical axis and the 

first supporting surface. 

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

second and the third supporting surface are each provided on an adjusting screw which can 

be turned with respect to the supporting member. 

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

10 part of the adjusting member is provided with a fourth and a fifth supporting surface, which 

are substantially situated in an imaginary plane which extends parallel to the optical axis, and 

are provided in fixed positions Oli the supporting member, and with a sixth supporting 

surface, which extends perpendicularly to the fourth and the fifth supporting surface and 

parallel to the optical axis, and which is provided in a fixed position on the supporting 

IS member, while the second part of the adjusting member is provided with a fourth and a fifth 

supporting element, which bear against, respectively, the fourth and the fifth supporting 

surface under the influence of a pretensioning force originating from the pretensioning 

element, and with a sixth supporting element for cooperation with the sixth supporting 

surface. 

20 

6. An optical scanning device as claimed in claim 5, characterized in that the first 

part and the second part of the adjusting member are provided with, respectively, a seventh 

supporting surface and, cooperating therewith, a seventh supporting element by means of 

which the sixth supporting surface and the sixth supporting element can be held in position 

25 with respect to one another. 

7. An optical player comprising a table which is rotatable about an axis of 

rotation, an optical scanning device comprising an optical lens system for scanning an 

optically scannable infonnation carrier which can be placed on the table, and a displacement 

30 device by means of which, during operation, at least the lens system of the scanning device 

can be displaced, substantially in a radial direction, with respect to the axis of rotation, 

characterized in that the optical scanning device in an optical scanning device as claimed in 

chiim 1, 2, 3, 4, 5 or 6. 

\ \ll\ll\11~~ \llll 11\1) ~ 1\\1 
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