1 14 June 2005 Optical scanning device and optical player comprising such a scanning device The
invention relates to an optical device for scanning and/or creating an information track on an optically
scannable information carrier, which device is provided with a radiation source and an optical system
with an objective lens system for focusing a radiation beam originating from the radidtinnes2006e on

the inform |c{|n gasréiehisaige(\)lptiecgrlldséjsaﬁsé mlcom%isinlq arg Iea% onea%tlical espagonent which is
accommodaiedin g nolder and- &an B8 & jLFl)S?Xgrin (R Girettion S it opﬂga axis, said optical
component being guidable along a guide provided on a frame. The invention further relates to an
optical player comprising a support for an optically scannable information carrier, which support can
be rotated about an axis of 10 rotation, an optical device for scanning and/or creating an information
track on the information carrier, said optical device being provided with a radiation source and an
optical system with an objective lens system for focusing a radiation beam originating from the
radiation source on the information carrier, at least the objective lens system being displaceable, by
means of a displacemertreanicantioithialetgsdotan aptdafdeviatd dor saarivimn and/erstriestiangtaily radial

direction relafi is of ) ) - ol
component b RLa Ak o o BEA A e ST AR SR AT )
said opticalitbra pashaintr sduigcg ainthixheopt oraly sy Stpnide {hr aidejckative [ friasisgsteo Aor tpticahglavice of the
: k ) . | - : . umbers in.
for oxampleC o SR RARER ot SO W TR A SR T
are krinwnsystiegn espIGIRD hasil ape epfmak ofmipesenhd/ oD \dzqdayersdaicthingdwkied awlind. In

raintion. A A e R e

er source, w ifers from that use ove-mentioned
audio CD plagpgaaunde@mRER giiasasé\part from scanning an information track on an information

carrier, meanwhile suchQRiGALARYICRHALE ASPNTE4TOSTER S ALMUSHBALRR a support for an

optically scannable information carrier, which support can be rotated about an axis of

10 rotation, an optical device for scanning and/or creating an information track on the
information carrier, said optical device being provided with aradiation source and an optical
system with an objective lens system for focusing a radiation beam originating from the
radiation source on the information carrier, at least the objective lens system being
displaceable, by means of a displacement device, with respect to the information carrier in a

15 substantialy radial direction relative to the axis of rotation, and the optical system
comprising at least one optical component which is accommodated in a holder and can be
adjusted in the direction of its optical axis, said optical component being guidable along a

guide provided on aframe.

20
An optical device of the type mentioned in the opening paragraphsis well

known because it is employed in large numbersin, for example, CD players for listening to
music. Meanwhile, new applications of such optical devices are known, such asin CD ROM
players for software and in DVD players for images and sound. In connection with the

25 necessary high information density, DV D players are provided with a type of radiation
source, in the form of alaser source, which differs from that used in the above-mentioned
audio CD players and CD ROM players. Apart from scanning an information track on an
information carrier, meanwhile such optical devices are also used to create an information

track on an information carrier, which application is commercially available now. The optical



track on an information carrier, which application is commercially available now. The optical 2 14 June
2005 device in accordance with the opening paragraph forms part of an optical player in accordance
with said opening paragraph, wherein at least the objective lens system of the optical system can be

radially displaced, i.e. at right angles to the informatior2track, along a disc-shaped iiMama@d0xarrier.
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having a SERAGIS AN B8 B9 ArRBRA'G & er detail by means of the description of a
preferred embodiment in accordance with the invention. To displace an optical component in
the direction of its optical axis, useis made, in accordance with the prior art, of atubular
holder which is provided around the optical component and extends on either side of said
component in the direction of the optical axis. In connection with the displaceability, arail
20 systemis provided which is composed of two rod-shaped elements which are rigidly attached
to the frame. The tube comprising, initsinterior, said optical component can be displaced
along the rail system. Such an embodiment is described in JP-A-11134694. Although said
embodiment is comparatively insensitive to the risk of tilting, it still takes up much space.
However, the available spaceis limited. This problem applies, in particular, to DVD players
25  which should often aso be suitable for traditional CDs having a comparatively limited
information density. For this purpose, the optical device in accordance with the prior art is
provided with a second optical system having a separate radiation source and a separate
optical lens system.
It isan object of the invention to provide an optical device and an optical
30 player of the types mentioned in the opening paragraphs, in which the adjustability of the
optical components to be adjusted requires only alimited amount of space, and in which a
high degree of stability of the position of the relevant component is obtained both during and
after the adjusting of such a component. In addition, the optical component should not be



optical lens system. It is an object of the invention to provide an optical device and an optical 30
player of the types mentioned in the opening paragraphs, in which the adjustability of the optical
components to be adjusted requires only a limited amount of space, and in which a high degree of
stability of the position of the relevant component is ol8ained both during and after 1delapitg of

such a co nent. In addition, the gptical compenent should npt be 3 14 Jy e%OOS liable to tilting
during the LIean Y st R RO S S 2B the optical e
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be chosen freely, in principle, although certain shapes may be advantageous. In comparison
15  withthe tubular holder, the rod-shaped guiding element takes up substantialy less space than
the tubular holders in accordance with the prior art. In addition, the design of the holder with
the rod-shaped guiding element may be such that the rod-shaped guiding element is situated
on the side of the optical component where space is available.
In accordance with a preferred embodiment, the guiding element at least partly
20 hasasurfacethat is curved around its longitudinal axis. By virtue of this curved surface, a
line contact is established between the guiding element and the guide of the frame. A line
contact is more favorable than a surface contact because aline contact is better defined and
causes less friction during displacement.
Preferably, only at the end portions the guiding element isin guiding contact
25 with the guide. Asaresult of the comparatively large distance between, on the one hand,
positions of the guiding contact between the guiding element and the guide and, on the other
hand, the optical component, viewed in the direction of the optical axis of the optical
component, the risk of an oblique position of the optical component relative to the plane
perpendicular to the optical axisislimited, and the optical component can be accurately
30 positioned.
In accordance with a very special preferred embodiment, aresilient element is
provided which, on one side, engages the holder and, on another opposite side, engages the
frame so as to cause the guiding element and the guide to co-operate. Apart from optimum

guidance, such aresilient element will ensure that once a position has been set, changes to



causes less friction during displacement. Preferably, only at the end portions the guiding element is in
guiding contact 25 with the guide. As a result of the comparatively large distance between, on the one
hand, positions of the guiding contact between the guiding element and the guide and, on the other
hand, the optical component, viewed in the direction ofithe optical axis of the opticall4£dmp@06h&t, the
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substantially pointwise, resulting in the formation of a substantially frictionless hinged joint,
which hinges during the adjusting of the optical component.
15 It has been found that an Omega-shaped resilient element isvery
advantageous, whereby the ends of the Omega shape act towards each other and, if the
resilient element is provided with an inwardly directed bend at the two ends of the Omega
shape, said ends engage pointwise.
To set the optical component, the holder is preferably provided with engaging
20 meansfor co-operating with atool used to set the optical component so as to be positioned in
the direction of the optical axis. The engaging means can co-operate with external engaging
means of said tool, said tool being, for example, pin-shaped or fork-shaped.
Preferably, the engaging means are provided near the guiding element, so that
adjusting the optical component causes no, or a minimum of, moment loads on the holder,
25  which could lead to an undesirable oblique position of the optical component.
These and other aspects of the invention will be apparent from and elucidated

with reference to a preferred embodiment described hereinafter.

30 In the drawings:
Fig. Lisafirst perspective view of the environment of a collimator lens that
forms part of an optical device and an optical player in accordance with the invention.
Fig. 2 isasecond perspective view of the collimator lens shown in Fig. 1.



resilient element is provided with an inwardly directed bend at the two ends of the Omega shape, said
ends engage pointwise. To set the optical component, the holder is preferably provided with engaging
20 means for co-operating with a tool used to set the optical component so as to be positioned in the

direction of the optical axis. The engaging means can 5o-operate with external engdgidgne6@5s of

saic tool said ool belng (o XA - SRR oL ks shanes s erably, e Gngagion means are
provided near the guiding®lement, so that"adjusting theé optical component causes no, or a minimum
of, momertdtaie srosctvedboteear) ti2thedmeotntonld lead to an undesirable oblique position of the optical
component. These and other aspects of the invention will be apparent from and elucidated with
reference to a preferred embodiment described hereinafter. 30 In the drawings: Fig. 1 is a first

perspective view of the environment of a collimator lens that forms part of an optical device and an
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lens shown in Fig. 1. 5 IS an Iso , Perspective view or a collimator lens
accommodzabaiater lleotdefarmasopantdd recer efaetherbeeimient 6f Biyeptl cahdeki shaneacoodiamegtor lens 1

and the i iate ironm Ol!l!EQﬂ rlens.1.fo t rre iment of an optical
device in%ﬁ@éﬁ%v@%ﬂ’t@%@%n Ion, ﬁﬁfééllﬁé%és Wﬂ%ﬂlg 8%%%§ pﬁgasy@%nﬁg%?:%? a'n(%é with the
invention. AHigs 1 beohd Ahbnihavdirotedsatfiees of dbeprigfierped femiantiemebbdirtenngénbienrihengien that

are shown P e A e IR e RO GEEreRes
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divergent light beam originating from alaser source passes a so-called beam shaper that
brings the cross-section of the light beam into a correct circular state. Subsequently, the light

15  beam passes a so-called polarizing beam splitter (PBS) which, dependent upon the state of
polarization of the light, deflects the light beam at an angle of 90 degrees or allows free
passage of said light beam. The radiation beam originating from the beam shaper will be
allowed free passage by the polarizing beam splitter, after which the light beam passes
collimator lens 1. Such a collimator lens has the following typical dimensions: a thickness of

20 1.2 mm and across-section of 4.4 mm. By virtue of the action of the collimator lens 1, a
parallel light beam is obtained which is deflected by a corner deflector through an angle of 90
degrees. Said corner reflector is provided such that its edges rest on supporting edges 2a and
2b. The corner reflector causes the light beam to be directed in a direction perpendicular to an
optical information carrier. After passing the corner reflector, the light beam passes a

25 so-caled quarter Lambdalens, as aresult of which the polarization state of the light beam
changes. The light beam is subsequently focused, by means of an objective lens, on the
information carrier to scan or create an information track on the information carrier. To this
end, the information carrier is rotated, during said operation, about an axis of rotation
directed parallel to the optical axis 1a of the objective lens, and the objectivelensis

30 simultaneously displaced, by means of a displacement device of the optical player, ina
direction perpendicular to the information track, i.e. in aradial direction relative to the axis of
rotation. The light beam reflects at the surface of the information carrier and continues on its
original path, yet in the opposite direction, as aresult of which the light beam successively

passes the objective lens, the quarter Lambda lens, which further changes the state of



polarization of the light, deflects the light beam at an angle of 90 degrees or allows free passage of
said light beam. The radiation beam originating from the beam shaper will be allowed free passage by
the polarizing beam splitter, after which the light beam passes collimator lens 1. Such a collimator
lens has the following typical dimensions: a thickness 6f 20 1.2 mm and a cross-secbjuné 2005nm. By
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collimator isfemalidg erste, @nessaasungdagdtinea frame 4 which can be displaced in adirection
15  perpendicular to the information track. It is noted, however, that the invention also comprises
embodiments in which, for example, substantially only the objective lens of the optical
system can be displaced perpendicularly to the information track, while most other optical
components of the optical system, including the collimator lens 1, are arranged in afixed
position in the optical player. Collimator lens 1 is accommodated in a holder 5, whichis
20  substantially composed of aring-shaped part 6 and a rod-shaped part 7. Fig. 3 showsthe
collimator lens 1 accommodated in holder 5 in an isolated manner. The rod-shaped part 7
extends in adirection perpendicular to the plane of collimator lens 1, in other words parall€el
to the optical axis 1a of collimator lens 1. The rod-shaped part is situated within the
projection of a quadrant as defined by the lines 8a and 8b. The rod-shaped part 7 is provided,
25  at both ends, with shaft-shaped parts 9a and 9b. Shaft-shaped part 9ais provided with a
flattened side 10 to create room for the corner reflector situated on supporting edges 2a and
2b. The shaft-shaped parts 9a and 9b guidably contact guiding surfaces 11a, 12aand 11b,
12b, respectively. The relevant contact is line-shaped.
The ring-shaped holder 6 is provided with a projecting portion 13 having a
30  supporting surface 14. Said supporting surface 14 guidably contacts the guiding surface 15 of
frame 4. By virtue of the three spaced apart areas at, respectively, shaft-shaped portions 9a
and 9b and supporting surface 14, where guidance takes place, the holder 5 with the
collimator lens 1 can be accurately displaced in the direction of the rod-shaped part 7.



10 invention can also be applied by embodying, in accordance with the invention, other optical
components so as to be adjustable, such as in particular the above-mentioned beam shaper and
servolens. The above-mentioned optical components, with the exception of the information carrier, are
accommodated in a frame 4 which can be displaced irva direction 15 perpendicular 14 foed2fadbnation
track. It is noted, however Hw the invention also comprises embaodiments in which, for example,
substantially onty the oL EAe T L st e L TR S R
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the straighportion 7. The straight spring portion 18 and the bent spring portion 21 are accommodated

15  between upright edges 23a, 23b which both form part of the frame 4. The bent spring portion
20 engages pointwise behind cam 24 which extends between the upright edges 22a and 22b.
The bend of the bent spring portion 21 also engages pointwise behind a cam, which camis
not visible in Figs. 1 and 2 and which extends between the upright edges 23a and 23b. The
upright edges 22a, 22b, 23a and 23b limit the risk of spring 16 being deranged, for example
20 asaresult of manual production operations.

On top of the rod-shaped portion 7 thereis arow of teeth 25 that is interrupted
in the middle so as to allow passage of the straight spring portion 17 of spring 16. On this
row of teeth 25, the holder 5 with the collimator lens 1 can be displaced in the longitudinal
direction of the rod-shaped portion 7 by manual or automated operations using a toothed tool

25 that isnot shown in further detail. The forces exerted by the tool on the holder 5 in this
operation will be directed towards the contact line between the shaft-shaped portion 9a and
the guiding surface 12a and the contact line between the shaft-shaped portion 9b and the
guiding surface 12b. As aresult, the tool will not bring about a bending moment about the
longitudinal axis of the rod-shaped portion 7, so that the risk of undesirable positions of

30 collimator lens 1 islimited.

When the holder 5 with the collimator lens 1 is displaced, the spring 16 will
rotate about an axis extending parallel to the straight spring portion 18 and through the point
where the bent spring portion 21 engages the frame 4. The distance between upright edges

22aand 22b and 23a and 23b is so large that such arotation is possible. Once a position has



5 spring portions 17 and 18 are positioned perpendicularly relative to each other. In the unloaded
state, however, the straight spring portions 17 and 18 are directed more towards each other and
include an angle below 90 degrees, for example 80 degrees. At its two ends, the spring 16 is provided
with bent spring portions 20, 21, the bend being inwar8ly directed in the direction ofidallinet003ens 1.
Spring 16 |S mirror- metrical relative to the plane 10 extending at.an angle of 45 degrees to the
ines 52 R ab T R TE SrLadn R R HEna e WSS Svaigh
spring portitin diteatd the flachthspgoring bbtinnge aveubsatinrotatewdsbneebetpeghtheduyide? Ba and
22b of holder, 5. The.upright .edges, 22a, 22h extend at the upper side of the ring-shaped portion 6 and
the rod-shgnp%%ep\(l)%gﬁsﬁ%é] %lefgﬁ s%%ri%ﬁ%%%ion 18 and the bent spring portion 21 are
accommodated 15 between upright edges 23a, 23b which both form part of the frame 4. The bent
spring portion 20 engages pointwise behind cam 24 which extends between the upright edges 22a
and 22b. The bend of the bent spring portion 21 also engages pointwise behind a cam, which cam is
not visible in Figs. 1 and 2 and which extends between the upright edges 23a and 23b. The upright
edges 22a, 22b, 23a and 23b limit the risk of spring 16 being deranged, for example 20 as a result of
manual production operations. On top of the rod-shaped portion 7 there is a row of teeth 25 that is
interrupted in the middle so as to allow passage of the straight spring portion 17 of spring 16. On this
row of teeth 25, the holder 5 with the collimator lens 1 can be displaced in the longitudinal direction of
the rod-shaped portion 7 by manual or automated operations using a toothed tool 25 that is not shown
in further detail. The forces exerted by the tool on the holder 5 in this operation will be directed
towards the contact line between the shaft-shaped portion 9a and the guiding surface 12a and the
contact line between the shaft-shaped portion 9b and the guiding surface 12b. As a result, the tool will
not bring about a bending moment about the longitudinal axis of the rod-shaped portion 7, so that the
risk of undesirable positions of 30 collimator lens 1 is limited. When the holder 5 with the collimator
lens 1 is displaced, the spring 16 will rotate about an axis extending parallel to the straight spring
portion 18 and through the point where the bent spring portion 21 engages the frame 4. The distance
between upright edges



22a and 22b and 23a and 23b is so large that such a rotation is possible. Once a position has 8 14
June 2005 been set, the holder 5 with the collimator lens 1 will preserve this position, which can be
attributed to the fact that spring 16 brings about static friction resistance between th% ﬂﬁgﬁ@ognd the
various guiding surfaces of frame 4. 14 June 2005 _9 CLAIMS: 1. An optical device for scanning
and/or creating an information track on an optically scannable information carrier, which device is
provided with a radiation source and 5 an optical system with an objective lens system for focussing a
radiation beam|giginating from the radiation source on the information carrier, said optical system
comprising at least one optical component which is accommodated in a holder and can be adjusted in
the direction of its optical axis, said optical component being guidable along a guide provided on a
frame, characterized in that the holder comprises a rod-shaped guiding element extending 10 parallel
to the optical axis and on either side of the optical component, which rod-shaped guiding element is
used to displace the optical element along the guide in order to set the optical component so as to be
positioned in the direction of the optical axis 2. An optical device as claimed in claim 1, characterized

in that the guiding 15 element at least hasasurf ce that is curv d around its longitudinal axis.
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characterized in th Ehe r%sm nt el rpent %cts sgbs%?ntla%mlrro b t@?ﬁ |tt}hrespect to the
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direction of its optical axis, said optical component being gwdable along aqguide provided on
aframe, characterized in that the holder comprises a rod-shaped guiding element extending
10 pardlée tothe optical axisand on either side of the optical component, which rod-shaped
guiding element is used to displace the optical element along the guide in order to set the

optical component so asto be positioned in the direction of the optical axis.

2. An optical device as claimed in claim 1, characterized in that the guiding
15 element at least partly has a surface that is curved around its longitudinal axis.

3. An optical device as claimed in any one of the preceding claims, characterized

in that only at the end portions the guiding element is in guiding contact with the guide.

20 4. An optical device as claimed in any one of the preceding claims, characterized
in that aresilient element is provided which, on one side, engages the holder and, on another
opposite side, engages the frame so as to cause the guiding element and the guide to co-

operate.
25 5. An optical device as claimed in claim 4, characterized in that the resilient

element acts substantially mirror-symmetrically with respect to the plane defined by the
optical axis and the longitudinal axis of the guiding element.
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30 14 June 2005 10 6. An optical device as claimed in claim 4 or 5, characterized in that the holder is
provided with a further guiding element which can be guided along a further guide of the frame, said
further guiding element co-operating with the further guide at least partly under 5 thgyiRfluesggsof the
resilient element. 7. An optical device as claimed ig&laim 4, 5 or 6, characterized in that the resilient
element engages the holder substantially pointwise.”10 8. An optical device as claimed in any one of
the claims 4 through 7, characterized in that the resilient element is Omega-shaped. 9. An optical
device as glaimed in any arpiddhdepiecasing rakinmsclelaractes|zear dotéhabt e trelidekeisdderided with
engaging means for co-operating wjth a tool used tq set lae 15 optical co nent.so as to be
posttioned TP REEPULR & GH Fe B0 SRy Ao SIS 2 A G S, Characterized
in that the feagegéagl furhasgal e pelseshnesofieesg Higinighalesianhe? Qi dle AN @ptipattpfayeler
comprising,a sypport for gn optically scannable information carrier, which support can be rotated
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about f’lﬂ%ﬁﬁﬁf %Uﬁ%d with an optical device for scanning and/or creating an
information track on the information carrier as described in one or more of the claim 1-10.

7. An optical device as claimed in claim 4, 5 or 6, characterized in that the

resilient element engages the holder substantially pointwise.

10 8. An optical device as claimed in any one of the claims 4 through 7,
characterized in that the resilient element is Omega-shaped.

9. An optical device as claimed in any one of the preceding claims, characterized
in that the holder is provided with engaging means for co-operating with atool used to set the
15 optica component so as to be positioned in the direction of the optical axis.

10. An optical device as claimed in claim 9, characterized in that the engaging

means are provided near the guiding element.

20 11 An optical player comprising a support for an optically scannable information
carrier, which support can be rotated about an axis of rotation and further provided with an
optical device for scanning and/or creating an information track on the information carrier as
described in one or more of the claim 1-10.





