1 4 November 2005 Optical scanning device comprising a lens system with adjustable inclination. The
invention relates 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 focussing a radiation beam supplied, in operation, by the radiation sourdeNioveratsc 200819 spot

on the informatign carrier, an actuator .5 for displacing the lens. system with respect to a base part of
the scannP A A Q4 HBLAG OTREAE R SRR HAS oA SUELOA Rrember 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 information carrier which
can be placed on the takihe,i anehtiatisplaes et ofstidaksosnmiag g tefucheain ngepapitisly, at least
the lens 15 system of the scanning device can be. displaced substantially, in a radial direction with
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respect to B?chS{Bﬂ%%F‘ﬁ\?{ b%ti 'gggﬁ?ﬁﬂwg IEHRE"SY! &S}m% %[fcfﬂéqv&cgs?ﬂentioned
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including the known optical scanning device employed therein is particularly suited for scanping
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with respeatrangedmexttoeh@ 195 semeishtietbérmtusiipmeabesishyavieed sviththéi etljpstingd

memﬂ?r, after thta m;%{"% % re ftrclue ol%ga%(fﬁmmn%ltdew e..In.the known optical scanning device,

the seconélg%cr?% "adjus fﬁagp Membear 1S prow&gﬁo %ﬁé eafsgﬂ)grrtt'on which also the suspension

member and a stator pditeinanthotuz Borrelat esrm/atenptiChlepliag epentrpl it ageal jableng iabriber is

provided Otatable about an axis of rotati on, an optical scanning device comprising an optical lens
system for scanning an optically scannable information carrier which can be placed on the
table, and a displacement device by means of which, during operation, at least the lens

15 system of the scanning device can be displaced substantially in aradial direction with respect

to the axis of rotation.

An optical scanning device and an optical player of the types mentioned in the
20  opening paragraphs are disclosed in US Patent 5,703,864. The known optical player
including the known optical scanning device employed therein is particularly suited for
scanning optically scannable information carriers with arelatively high information density,
such as DVD. To scan such information carriers in the right way, the inclination of the lens
system with respect to the information carrier, i.e. the deviation from the right angle which
25 theoptical axisincludes with respect to the information carrier, should remain within
predetermined relatively narrow limits. In the manufacture of the optical scanning device,
such a deviation devel ops as a result of manufacturing tolerances, particularly as aresult of
manufacturing tolerances in the lens system’s elastic suspension from the suspension

member. For this reason, the inclination of the lens system is adjusted once only with respect



5 a main frame of the optical scanning device. To minimize the structural 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 lens system, while the adjusting member is
arranged directly below the lens system, viewed in a dection parallel to the optibavexibel 2005ep a
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base part leads to a relatively complicated construction of the scanning device and, viewed in a
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provided o | %l? p%v}‘n ion e %’P while the first part of the adjusting member is provided on said
supporting member, thé\aipysbiack wfeshdolenasy p afitical esd amnetigedetica e tioknoamsgtisd to the optical

axis, next 3.4 November 2005, to the lens system, so that, viewed, in a direction parallel to the optical
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viewed in a direction transverse to the optical axis, the adjusting member is at a distance from a 5
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It isan 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 paral€ to the optical axis, aminimum structural height is provided, asin 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 characterized 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.
Asaresult 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



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 10 invention is characterized in tBat the supporting membédrNoeenareyD@5 a fixed

position with respect to the base part angd. a stator part of actuator,. Since the supporting member is
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respect to a position of the information carrier, during the manufacture of the optical
scanning device. By virtue thereof, both the inclination of the lens system with respect to the

20 information carrier and the inclination of the trandator 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 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 afirst

25  supporting surface having a component which extends at right angles to the optical axis,
which first supporting surface is provided in afixed 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 adirection parallel to the optical axis, while the

30 second part of the adjusting member is provided with afirst, 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 surface, and a distance between the optical axis and an imaginary line through the



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 of
the suspension element with the lens system suspended therefrom about two inclination axes
extending at right angles to the optical axis are fixed irta statically determined waiovmbej 20089 the

positions of the secqnd and the third supporting.surface 10 over equal distances gnd in the same
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which is provided in a fixed position on.the supporting member, while the second part of the adjusting
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element, Wal’)l(LI%h are mutually perpendicular and extend at right angles to the
Y et 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 asimple 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 afixed 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



optical axis, and a degree of freedom of the suspension element, with the lens system 5 suspending

therefrom about, the optical axis are fixed in a statically determined 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 adjusting member are provided with, respectively, a seventisuppariteg Zid5ace

and, cooperating therewith, a seventh s rting elemen means of which the sixth supporting
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sixth supporting surface, resulting in a simplification of the construction and attachment of

the pretensioning element.

15
These and other aspects of the invention will be apparent from and elucidated
with reference to the embodiments described hereinafter.
In the drawings:
20 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 isused in the optical player shown in Fig. 1
Fig. 3 shows a base part with a supporting member of the optical scanning
25 deviceasshowninFig. 2,
Fig. 4 shows a suspension member with alens system of the optical scanning
device asshown in Fig. 2.
Fig. 5isasectional view taken on theline V-V in Fig. 2, and
Fig. 6 isasectional view taken ontheline VI-VI in Fig. 2.
30

The optical player in accordance with the invention, as diagrammatically
shown in Fig. 1, comprises atable 1 which is rotatable about an axis of rotation 3 and

drivable by an electric motor 5 which is mounted on aframe 7. On the table 1, an optically



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 6f a displacement device4l9aviethbeo ROOAI

player. For this pyrpose, the scanning device 17 is secured to a slide 21 of the displacement device
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displacealijsgsitiped whitbr guidintatrepgsarentenctegiakaliglaoltieVa diset ine ndds1lrovidedrgn the
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scanning device 17, ar information can ke written on the jpformation track by the scanping device 17.
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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 with the 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 dlide 21. Fig. 2 also showsthe
radial displacement directions X and X’ of the slide 21. The scanning device 17 is further

25 provided with aradiation source 31, such as a semiconductor laser, which radiation source
has an optical axis 33 and is also connected to the dlide 21. The scanning device 17 further
comprises aradiation beam splitter 35, which includes a transparent plate 37 having a
reflective surface 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 aso secured

30 tothedide 21. The scanning device 17 further comprises a collimator lens 41, only
diagrammatically shown in Fig. 2, which is also secured to the 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, which is reflected by the reflective surface 39 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 base part 29 5 of the

scanning unit 27 via an opening 51 formed in the base part 29 and is reflected, as shown in Fig. 5, in

the direction of the optical axis 45 of the lens system 48 by means of a mirror 5B¢everbdi2Q0® base

part 29. The radiation beam 47 is subseguently focussed into a scanning spot 55 on the information
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information on the information carrier 9, the radiation source 31 generates a radiation beam
47 that corresponds to the information to be written, a series of successive elementary

20 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
suspension member 63 by means of four metal rods 61, which extend transversely to the
optical axis 45 of the lens system 43 and transversely to the radial directions X and X', said

25 suspension member being arranged next to the lens system 43, viewed in adirection
transverse to the optical axis 45. It is noted that Fig. 2 shows only three of the four rods 61.
All four rods 61 are visible in Fig. 4, wherein the suspension member 63 with the lens system
43 suspended therefrom are separately shown. By using said four rods 61, the lens system 43
can be displaced relatively to the suspension member 63 and the base part 29 over

30 comparatively small distances, parallel to the radial directions X and X’ and parallel to the
optical axis 45 of the lens system 43, said displacement involving elastic deformation of the
rods 61. For this purpose, the scanning unit 27 comprises afirst actuator 65, which will be
described in greater detail hereinafter, by means of which the lens system 43 can be displaced

with respect to the suspension member 63 and the base part 29 in adirection parallel to the



system 43 can be displaced with respect to the suspension member 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
55 is focussed on the information layer 15 of the inforr@ation carrier 9 with the ddseehadme #@QYy. By
displacing the lens system 43 by means of the second gctuator 67 jn a direction parallel to the radial
direciions SPAF 2 30 CLAR AP SE o RS RSO GHR 0 TR AL LT ABRecl it
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secured invithixée gesitidacuiltace sBeali tpl tatnhake IpastsyQethigloyaddiral dfithesetddshawsothe base

art 29, not_the magnetic circuit 71. Said magnetic cirquit 71 comprises two pairs of oppositel
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optical axisrdthef e heaiaysiekte Befiol anbstantiathealetghd anglesyoRrbetRiS patasdthetings X and
X', as shown in Figs. 2 and 5. The magnetic. circuit 71 fyrther comprises a plate-shaped closi oke
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the pEirs othemegtinedispladtt, iwnotehdbiatet wf cdosiegoy slgndSeanilhes yakaeking-areonaigyaiblenn Fig.2,
while Fig. 5 sho Sa}h clgsing,yoke 75 and one of the yokes 77. Between the magnets 73 and the
yokes 77 t eergpﬁce ch%"eﬁngE)s 25 79 in which, in Fig. 4 partly visible, wire sections 81, 81', 81" and

81... of the coil 69 are prheséintt adtichor s vwsoN siathivathyatesips aidicpdat ywto dh éseptaoglee xis 45 of the
lens system 43 %qﬂd,l viewed in 3 ireati n g]arallel to the (g)ti(ial axi§ éé of th Iensls steﬂn 43, are
arranged if 3y e-By(-aglsd%/re%mris%p.vYn' ng%rﬁ%?gr gt(l;orrllctg:é)f\Nee'nV\‘[wg rr'usaaﬂ AN B of the
permanenvisbtmiet&igR. 2nd anddebiropenationt timette | @9 @B pesadestwitheagraner padrobfre 8ost. orentz
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influefice TWRICh TOrents foree the lens Sstefl 43 i€ mgpl%ed G direction para\{YIeI d'the optical
axis 45. Tsecseabmdadcied pobiios \prihvidguboith tivedoass jgmstet®a g e dotzn [ 83Fam B &) wahiowsviewed
in the radial djrections X and X', are provided ither side of.the len stem 43 and constitute a
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oppositely arranged permanent magnets 73, which are each magnetized in adirection B at

right angles to the optical axis 45 of the lens system 43 and substantially at right angles to the
20 radia 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 79inwhich, inFig. 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 and, viewed in adirection 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 adirection
parallel to the optical axis 45. The second actuator 67 is provided with two series-arranged
coils 83 and 85, which, viewed in theradial directions X and X', are provided on either side

of the lens system 43 and constitute a trandlator part of the second actuator 67. In Figs. 2 and



4, the coils 83 and 85 are only partly visible. The coils 83 and 85 also cooperate with the magnetic
circuit 71. To this end, the coils 83 and 85 each comprise wire sections, 87, 87', 87" and 87", shown
in Fig. 4, which extend substantially parallel to the optical axis 45 of the lens system 43, and which
wire sections are also situated in the air gaps 79 of th&®5 magnetic circuit 71. Indddevatither iBGSEaction

between the fiel of the ts 73 .in he alr s7 an electric current in the coils
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of the scar?rfﬁ% Vi é WRAEENTh é‘ mbly of the scanning device 17, said inclination is set once
within predetermined remwemlnarmmﬂﬁ@dwh@ Skalmmeeseaneohhﬂheabdjmrr@ memibaraso,

Whereafter the set |rc}ﬂ;hnrz];1t| nis Io afjoB g?f cllnatlon is ea ured wi h r é)' tto reference

|nc % Ci
mformatlon carrler he a jUStII’]g mem comp ISGS a II’S par g: W be desc?'be% In
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hereipafter and which Serp Pacf recc:)t eragelsew hlPtheﬂr1 art 97 n be d| pla dW|th respect

to sal fII’S¥ paﬁr@?yft accor ance W e invention e secdr?a par 5 uéﬂ%tglg member

89 is proviead 9551 Whmcbtﬂtﬁea@mdmbmbgm 8% ophitel tbanfersdpanddz d)fetmdad;msjim@mgkas]tomh% is
l[;rrcl);/lcled of. & PH&%H%X beEj Re[bV\chlgpaipé%f sus&_l;,% é)fn TPﬁ lrjr%% 5 arrangsed next to the
ystem V|ewed R & diteCHion TrANSVerse (o the optica axis a5 THe su ng “rember 101,
which is vednteurhaﬂgnanﬁf@uﬁlagdoﬁermeemnghd posiifixeat ﬂmlaamsy\stﬁmefémuinneﬂ)ect to the
suspension member 63, the lens system 43 demonstrates an undesirable inclination or oblique
20  position, after the assembly of the scanning device 17, with respect to the information carrier
9 about the first inclination axis 91 and the second inclination axis 95, which leads,
particularly in the case of information carriers with arelatively high information density,
such asaDVD, 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 values by means of the adjusting member 89, whereafter the set inclination is locked.
Said inclination is measured with respect to a reference information carrier. The adjusting
member 89 comprises afirst part 97, which will be described in greater detail hereinafter, and
a second part 99, which will al'so 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 part 97 of the adjusting member 89 is provided on
a supporting member 101, which, like the suspension member 63, is arranged next to the lens
system 43, viewed in a direction transverse to the optical axis 45. The supporting member

101, whichisvisiblein Figs. 2, 3, 5 and 6, is arranged in afixed position with respect to the



10 4 November 2005 base part 29 and the stator part of the first actuator 65 and the second actuator
67, and in the embodiment of the scanning device 17 shown in Fig. 2, a large part of said supporting

member is surrounded by the suspension member 63. Thus, the adjusting member 89, as well as the
suspension member 63 and the supporting member 1101, are situated next to tdeNenanthey 2005 43,

viewed in a direction transverse to the optjcal.axis 45, so that a constructional height of the optical
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surface 103 which is provided.in a fixed positijon on the s rting member 101. The first supporting
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movement of the lens system 43 in directions parallel to the optical axis 45 and parallel to the

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

20  dtator part of the first actuator 65 and the second actuator 67, setting of the inclination of the
lens system 43 with respect to said reference information carrier causes also an inclination of
the trandlator 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 isin 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.

Asshown in Figs. 3and 5, the first part 97 of the adjusting member 89
comprises afirst supporting surface 103 which is provided in afixed 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



first inclination axis 91 and obliquely with respect to the optical axis 45, so that the first 11 4 November
2005 supporting surface 103 has a component which is directed perpendicularly to the optical axis
45. In addition, the first part 97 has two adjusting screws 105, 107, shown in section in Fig. 6, which
can be turned into two threaded bushes 109, 111, shddn in Fig. 3, which are intelyaerdben f08%Hase

part 29. End portions of the adjysting screws 105, 107 form, respectively, a 5 second supporting
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actuator 65ed®ydisipgorting surface 113 and the third supporting surface 115 under the influence of a
pretensioning force supplied by an elastically deformable pretensioning element 127 of the
20  adjusting member 89, as shown in Figs 2 and 5. Asisfurther shown in Figs. 3 and 6, the
second supporting surface 113 and the third supporting surface 115 are positioned on either
side of, and substantially equidistantly from, the first supporting surface 103, viewed in a
direction parallel to thefirst inclination axis 91, while an imaginary line 129, which extends
through the second supporting surface 113 and the third supporting surface 115 is at a much
25 larger distance from the optical axis 45 than a distance present between the optical axis 45
and the first supporting surface 103. As said three supporting elements 121, 123, 125 bear
against said three supporting surfaces 103, 113 115 under the influence of a pretensioning
force, a degree of freedom of the suspension element 63 in a direction parallel to the optical
axis 45, and degrees of freedom of the suspension element 63 and the lens system 43 about
30 thefirstinclination axis 91 and the second inclination axis 95 are fixed in a statically
determined way, a position of the lens system 43 aso being determined, viewed in adirection
parallel to the optical axis 45, by a Lorentz force supplied by the first actuator 65. By using
said three supporting surfaces 103, 113, 115, and said three supporting elements 121, 123,

125, the inclination of the lens system 43 with respect to the reference information carrier



said three supporting surfaces 103, 113, 115, and said three supporting elements 121, 123, 125, the
inclination of the lens system 43 with respect to the reference information carrier 12 4 November 2005
about the first inclination axis 91 and the second inclination axis 95 can be readily and accurately set.
The inclination of the lens system 43 about the first intEnation axis 91 can be séNoyehsmalidibthe

second supporting surface 113 and the third supporting surface 115 over equal distances and in equal
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third supporting surface 115 over equal distances, yet in opposite directions, by means of both
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secobd incfasive.axis 95.The second part 99 of the adjusting member 20 89 is provided with a fourth
supporting element 139_and. a fifth porting element 141 for, cooperating with, respectively, the
fourth supporting surfac ! R%’Er?g ﬂ?tﬁ‘%%@b“&ﬂﬂ%m&ﬂlﬁ?&é é‘iff:ﬁ’#hgr f@&Yﬁdgé %g}tﬁ% Lérxl,jment 139
and the fiftsuppaiodiag felenisatabhd B fifthcluppoetingiblef acd-i33, dvhioh & erisiptewdadsnYaratigyositions
on the suspensign element 63 and..bear against the fourth supporting surface 13 1 and the fifth
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directed atrigh qucyl to the sixth supportin rface 135, the second part 99 .comprises eventh
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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 89isprovided with afourth supporting element 139 and afifth 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
arevisiblein Figs. 4 and 5, are provided in fixed positions on the suspension element 63 and
bear against the fourth supporting surface 131 and the fifth supporting surface 133 under the
25 influence of apretensioning force exerted by the pretensioning element 127. The second part
99 of the adjusting member 89 further comprises a sixth supporting el ement 139, whichis
visiblein Figs. 4 and 6, and which is also provided in afixed 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 afixed position on the

suspension element 63 for cooperating with the seventh supporting surface 137. In this



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 cooperating with the seventh supporting surface 137. In this 13 4 November 2005 manner, the
construction and the fastening of the pretensioning eléBent 127 are simplified ByNos@ghie2688enth

supporting surface 137 and the seventh supporting element 145. By using the fourth, the fifth and the
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a rads oficentrai, asofdt edideterap pedtgeduotantz 103 elsupplient Bynke setoadlasveaditiddt a position of
the optical center 93 of the Iens system 43 dqes change with. res to said 20 reference
information carrier upon éatﬁrqé #gqﬂﬁlﬂ%&gr a&??#é%‘?@ %ﬁ%’m’ﬁgcgi%‘{e%alljiénﬁe?#ﬁadjusting
member 8frdBsrabBais adédiraci of e sEsx dltiesloppter alf Mdyen sulastaatieldy ceinsiicdwitimttention and the
optical scanning device 17 in,accordance wj invention, infarmation . present on information
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radius of curvature of the first supporting surface 103. In thismanner it is achieved that a
position of the optical center 93 of the lens system 43 does not change with respect to said
20 referenceinformation carrier upon setting the inclination of the lens system 43 by means of
the adjusting member 89.

By means of the above-described optical player in accordance with the
invention and the optical 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

25  track during scanning the information track of the information carrier 9. It isto 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 carrier.

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

30 accordance with the invention, the supporting member 101 is arranged in afixed 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 embodi ments of an optical scanning device wherein the
suspension member is arranged in afixed position with respect to the base part and the stator

part provided on said base part, and wherein the supporting member is arranged in afixed



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 embodiments of an optical scanning 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 arrangedlia a fixed 14 4 November42Q6&erpbeitR05vith
respect to, for example, a main frame of %]e optic,alﬁcannin device. In such an _embodiment, use is

made of tHRPSURILIAY FERASEIC 40T PARRES 8 TR B WELRAY SeRIRA S8 e lliE s B atent
5,703,864 etnbeel iifeninainriinadeldl theko)irichg amnblioas ithehetsspstemoptiddhedrmnsdator part of
the actuat(a]', also comﬁri esggpbase Sggrt the 5 tatorﬁf)art.oft e actuatqr. Thus, irksaid
embodime Ff}"&%ﬂ%?ﬁﬂ 'th n@t@)} rQl r@sﬁé EINALBUAR F R '§@Lﬂ9§{é 'E%my the
same, so tietl ansipaioatian ohéheatidasiapart parhebthe@e!aio cuviprissibetdssdpanaiod part, which
inclination is caused manufacturing tolerances, cannot be adjusted. It is further to be noted that, in
et e A A O A B L PP e E R AR O k17 SV it eorl bt 96,
the adjustingpoetibgieibaye plirrretixiely siistarowde thedinge fustirbandlanstonnd hertsavdigbrcan be
displaced with respect to said. first part, of a different type. E{hui, the first gart and the second part may
LI isRingy

also be entBBdEY'SGCHENY H\@t BI@,EtW Oh LA ﬂagﬁﬂéﬁ g }ﬁg which cooperate
with one anatbisctlifig thierahces edanotibeddpnstaadiment of the optical scanning device 17 in

accordance with the invention, the syspensionp member 63 and t upporting member 101 are both
arranged next to the Ien@ é‘{gﬁg4@f{3§é{ﬁle§ﬂ}fﬁ§\?e%%q ?ﬁé{vﬂgﬁ% I'Q&%‘%%?Wﬁe?ﬂg suspension
memt@r 63evealeschihgd selsterdiabpeathe btsersLympoad) thenadjustng Oertber hoelp@ltevtet vebt the
suspension member and the.supparting member m Iso be differently 20 arranged with respect to
e anotBF ROPAEIIL, 1) SO LA B LEP AT ER Sl T e D it betneer
the lens syfststrpaat) dftbelisteypatrtiyyge Méod) éne fvretyzet mah sve ssetydicptnergiti eksochesenandtied so
suspension member, the suppperting member and the lens system are triangularly arranged with
respect to SHE BROMIer TRTEA Y KR BAs ST ARsTRRL L S o R ovember
2005 CLABM&hér. An optical scanning device for scanning an optically scannable information carrier,

‘;V)Zfiosf‘]igggg?nd evice d?FqRB%VéBSQeVHé&ﬁ fagiatina pour o hedp ‘&%. 05 Y588 ng an optical
g a radiation beam supplied, in operation, by radiation
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 surrounding a substantial part of the supporting member 101. It is
to be noted that the suspension member and the supporting member may aso 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 member, 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.



source into a scanning spot on the information carrier, an actuator for displacing the lens 5 system with
respect to a base part of the scanning device in a direction parallel to the optical axis, and 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 sugpension member which4 Wewerdber 2@bEection
transverse to éhTleo tical axis, is arranged next to the lens system, while the adjusting member is
provided with?a "part and a second part, which can be 10 displaced with respect to the first part,
characterized in that the second part of the adjusting member is provided on the 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 And the first part of the
adjusting member has a position which can be adjusted with respect to the supporting member, while
the supporting 15 member is arranged in a fixed position with respect to the base part and a stator part
of the actdator. 2 An optib&Riseh eagniley idey ke thiisaarN NG RIIPPT Cahy ssannelrI IHaagtng first 20
part of the adjusting: | j ' gﬁgr 11 f i t which
extends at(%ﬁgﬁéﬂg'llg}s? %%@ @p%%i?s&v% ic fﬁiﬁ%}%{ﬁ?g&? g&ﬁg‘gﬁi@}&?&%@% %ﬁed position

on the sudwmgmmﬁ@dra&ﬁd%muwwm@mmﬂbﬂmm&omm@mama_ﬁ'mve a
componentyhIEh £X1eQde FhH WHAOIIRE IR IimARSICRAMES: SNERIG 87 &i 4B RIRGIBRSAdth respect

to the supporting member, which can be adjusted, viewed in a 25 direction parallel'to the optical axis,

while the s¥/&td WwHh Espeet é@ﬁlbﬂﬁ@ﬁﬁéﬁf Bee %Wmmﬂéﬁpﬁ%wﬁﬂﬁﬁ@ @QWH@Jpporting
element, wiich DR A9RIREhg IReRRH YBNadRRdisiibfreaicand #rd dheurdhsURPAUNRE hare under

the influence of a pretensioning force originating from an elastic pretensioning element, the second

and the tHiREPSTGRERERYIRIrfhed ensifsEraprRied AastrAdy Sigeentiaed T eHPERTHY S0eMARe” and a 16
4 Novembgj200%; SHIRICE ARMYRSTHRSARES R DRI ARIY 39 HARIEI BB $8r98M and the

third supporting surface differing substantially from a distance between the optical axis and the first

supporting’étitedée asligHADmenesdamryidad Vicd adichrad e aiapeend eRdrdiigi-eanibethat the
secopg ang %P%é@y ARHPBYIEAICHER& FSCaA RN AR PThanRcidsTRg &&f%ﬂtﬂ@éﬁﬁ”tﬁzﬁ‘ﬂg be turned

with respect to the supporting member. 4 An optical scanning device as claimed in claim 2,

charactgrii@@nhe@hiamﬁymi omfpﬁxwmmoadmnhgmé}% _éi FtaRat e mr_ﬁéitf&mwaﬁnt&rﬁﬂh
igﬁﬁg{gﬁﬁwmﬂwm iveHed HrafginRinan RiaRRsYMNEhRARe Raallel to the
direction transverse to the optical axis And the first part of the adjusting member has a
position which can be adjusted with respect to the supporting member, while the supporting
15 member isarranged in afixed position with respect to the base part and a stator part of the

actuator.

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

20 part of the adjusting member is provided with afirst supporting surface having a component
which extends at right angles to the optical axis, which first supporting surfaceis provided in
afixed 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

25 direction parallel to the optical axis, while the second part of the adjusting member is
provided with afirst, 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 surface, and a



are provided in fixed positions on 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 15 member, while the second part of the
adjusting member is provided with a fourth and a fifth 16upporting element, whichNiezaenalosia605

respectively, the fqurth and the fifth supporting .surface upder the influence of a pretensjoning force
originating SR BBHAEA LB PHEL B 2N T i A ORI SrEREt 10 et ation with
the sixth seppsuiting sufteeeli eyt Beaoningdiesite bawieimes tpttainads ehataeterized in
that the firﬁt art and.the s?cond part of the adjusting member are provided with, respectively, a

seventh s &fﬂ?&%‘mﬂ%& Ao, 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 gne another. 6. An optical player,.comprising a table which is rotatable about an axis of

bl albatd (i S e R E T e SR e

scannablesedorithatio theahiiersubponticershiéaokaeckath thevadie oarh adjistlag scnentdfichesaae by

means of \ﬁ/hich %ri[ﬁ‘ o%)ra ion, at least the lens system of the scanning device can be displaced,
Rel g

substantia WHr i }10 Wﬁﬂ@%?)r QS8 is of rotation, characterized in that the optical
scanning device in an optical scanning device as claimed in claim 1, 2, 3, 4, or 5.

4 An optical scanning device as claimed in claim 2, characterized in that the first

10 part of the adjusting member is provided with afourth 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 on 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 afixed position on the supporting

15 member, while the second part of the adjusting member is provided with afourth and afifth
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
5. An optical scanning device as claimed in claim 4, 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.

6. An optical player comprising atable which is rotatable about an axis of
rotation, an optical scanning device comprising an optical lens system for scanning an
optically scannable information 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 aradial direction, with respect to the axis of rotation,
characterized in that the optical scanning device in an optical scanning device asclaimed in
clam1l,2,3,4,orb5.





