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used, these problems may be friction problems and bandwidth problems. This
will be explained The invention relates to an apparatus for          in
more detail With reference to some known recording and/or reading
information on an          devices of the afore-mentioned type. optically
readable disc which is rotatable about an    5  The Applicants' previous
European Patent axis of rotation, which apparatus comprises a
Application   83201799  published  04-07-84, frame, a carrier which is
movable relative to the  describes a device in which the lens system frame
along a first axis being substantially radial  comprises  an  objective
which  is movably with respect to the axis of rotation, first electro-
supported on the carrier by means of a plurality of dynamic drive means for
driving the carrier along    to   blade springs which extend in the same
direction the first axis, a lens system which is arranged on  as the first
axis. The carrier comprises a translat- the carrier and which is movable
relative thereto   ing slide. The bandwidth for the slide drive is along a
second axis being substantially parallel to  limited because at high
frequencies the blade the axis of rotation, second electrodynamic drive
springs are no longer sufficiently rigid in the means for driving the lens
system  along the    15   direction of translation. The deformation of the
second axis, and a lens-system  supporting          blade springs then
gives rise to movements of the arrangement comprising  supporting  means
objective relative to the slide in the direction of arranged between the
carrier and the lens system.   translation. Herein "frame" is to be
understood to mean that       It is also known, for example from United
States part of the apparatus with which the carrier co-   20    Patent
Specification 4,021,101 to use a sleeve operates directly via the first
electrodynamic drive  supporting arrangement for the lens system. The
means. The frame itself may also be movable         lens system is an
objective which is movable in a relative to another part of the apparatus.
The term  supporting sleeve, which inevitably gives rise to "lens system"
is to be understood to mean a         some friction. The objective is
movable relative to system comprising at least one lens. The lens   25    a
translating slide. In the case of slow or uniform system  may comprise, for
example, a bodily         translational movements of the slide this
friction movable objective but it may alternatively form a   is very low
because no forces act on the objective part of an objective whose other
part may be        in the direction of translation and, consequently,
rigidly connected to the carrier.                   in a direction normal
to the friction surfaces of the Apparatus as described above is known in
30   lens-system  supporting arrangement. This is various versions for
example in optical video-disc  different if the slide must be moved with
high players, optical audio-disc players or peripheral   accelerations and
decelerations. The frictional computer equipment for the storage and repro-
forces then occurring depend directly on the duction of information on
optical storage discs. In  accelerations and decelerations of the slide
move- all these devices the lens system  is movable   35    ment. Both the
movements of the objective along along the focusing axis in order to enable
move-    the focusing axis and the movements of the slide ments of the
information surface, which inevit-     are controlled by electronic
servo-circuits. The ably occur during rotation of the disc, to be
variable friction in a focusing supporting arrange- followed accurately
with the laser beam which is    ment gives rise to cross-talk between the
two formed to a read spot. This is necessary because   40   servo-circuits.
Another problem is caused by the the depth of focus of the lens systems
used is of    radial clearance between the objective and the the order of
magnitude of a few microns only.       sleeve. Tracking becomes more
difficult when Therefore, there must be provided one or more       radial
forces are exerted on the objective because supporting arrangements which
permit the focus-     then the objective does not occupy a well-defined ing
movements of the lens system and, depend-   45   position in the sleeve but
is urged either against ing on the construction of the apparatus, permit
one wall or against the other wall, depending on radial movements for
following the track and        the direction of movement of the slide. This
may tangential movement for correcting time errors.      be precluded by
providing a prestress in the lens- The supporting arrangements inhibit
undesired       system supporting arrangement. However, this movements of
the lens system. The radial travel   50   leads to an increase of the
friction in the support- of the carrier on which the lens system  is
ing arrangement, which is undesirable for several arranged is such that the
read spot can reach       reasons, whilst the modulation of the frictional
every track on the optically readable disc. For the  force as a result of
the accelerations and decelera- rapid location of a track, or for rapidly
finding a  tions of the slide persists. blank part of the optically
readable disc in order to   55  It is an object of the invention to provide
an record information in this part, it is important that  apparatus of the
aforementioned type which the slide can be moved rapidly along the radial
largely mitigates the friction problems and band- path. Since the lens
system has a certain mass,     width problems described in the foregoing-
To radial forces are exerted on the lens system        this end the
invention is characterized in that during the fast radial movements of the
carrier,   60   there are provided third drive means for subject- which
forces may be of an amplitude such that        ing the lens system
directly, i.e. not via the problems may arise when the lens system is
supporting means, and concurrently with said simultaneously moved along the
focusing axis,       first drive means, to forces acting along the first
perpendicularly to said path. Depending on the      axis. By driving the
lens system along the first type of lens system  supporting arrangement
65   axis not indirectly or not only indirectly via the    



3                   0 118 626                       4 supporting means but
directly or also directly by   fluoroethylene. The guide rods are secured
to the separate third drive means, it is possible to avoid  frame 5 by
screws 11. The rods 9A and 9B form subjecting the supporting means to
considerable     part of a stator yoke with air gaps 12A and 12B forces
during the acceleration and deceleration of  respectively between the
stator magnet 7A and the carrier. Undesired forces exerted on the    5
the guide rod 9A and between the stator magnet supporting means can be
eliminated almost com-      78 and the guide rod 98, respectively. The
drive pletely with an embodiment of the invention         coils 8A and 88
are arranged around the guide which is characterized in that the ratio
between    rods 9A and 9B respectively and form a structural the driving
forces exerted by the first drive means  part of the slide. In addition to
the coils the slide and by the third drive means respectively on the    10
comprises two end plates 14 and 15. These end carrier and on the lens
system including the parts  plates serve to interconnect the two coils and
are connected thereto is least roughly equal to the     preferably made of
a non-magnetisable light- ratio between the masses of the carrier and the
weight but strong material such as a plastics or lens system including said
parts. As a result of    aluminium. this the driving forces along the first
axis exerted    15  The objective 1 is movable relative to the slide 6 on
the lens system and on the carrier give rise to  along a second axis,
namely its optical axis 18 so at least roughly equal accelerations and
decelera-  as to enable the movements of the disc 3 to be tions. In
principle this means that no forces at all  followed by means of the read
spot 19 formed by which act along the first axis have to be transmit-
radiation beam 20 emitted by a radiation source, -ted by the lens system
supporting means.      20   not shown. The objective is supported on the In
the apparatus in accordance with the           slide 6 by a lens system or
objective-supporting aforementioned  European  Patent Application
arrangement comprising two blade springs 21 at 83201799 the first drive
means comprise station-    the upper side of the slide and two blade
springs ary first drive means on the frame and movable      22 at the lower
side. The objective is arranged on first drive means on the slide. These
two means   25    a unit 23 which is bodily movable to a limited cooperate
magnetically in an air gap which          extent along the optical axis 18
and which at its extends parallel to the first axis. In such an      ends
carries movable second or focusing drive apparatus an embodiment of the
invention can be     means in the form of two actuator coils 24A and of
advantage which is characterized in that said    248. The upper parts of
these actuator coils 24A third drive means comprise movable third drive
30   and 248 are movable in the air gaps 12A and 12B means connected to the
lens system, which mov-      respectively between the guide rods 9A and 9B
able third drive means cooperate magnetically in    and the stator magnets
7A and 7B, so that the said air gap with the first drive means arranged
actuator coils cooperate with the field of the stator on the frame. The
advantages of this last-men-      magnets to exert forces on the objective
along the tioned embodiment will be described in more   35   optical axis.
Thus, the stator magnets are used detail with reference to the drawings.
both for driving the slide along the path 4 and for An embodiment of the
invention will now be        driving the objective along axis 18. described
in more detail, by way of example, with     The frame 5 is made of a
magnetisable reference to the drawings, in which:                material,
for example iron, and forms part of the Fig. 1 is a plan view of an
apparatus in accord-   40   stator yoke which carries the permanent magnets
ance with the invention,                            7A and 78 and of which
the guide rods 9A and 98 Fig. 2 is a longitudinal sectional view taken on
form part, as already stated. the lines II-II in Fig. 1, and
The frame 5 is shaped substantially as an open Fig. 3 is a transverse
sectional view taken on the  box having a bottom 25 and upright walls 26A,
lines III-III in Fig. 1.                        45   268 and 27A, 27B.
These walls are not joined to The apparatus shown in Figs. 1 to 3
translates a  one another at the corners of the frame. The lens system in
the form of an objective 1 along a   complete frame is formed from a single
blank of radial first axis or path 4 relative to a disc 3 which  sheet
material, the walls being formed by por- rotates about an axis of rotation
2. The apparatus  tions which are bent up from the bottom 25. The comprises
a frame 5 and a carrier in the form of a    5o   stator magnets 7A and 78
are secured to the inner slide 6 which carries the objective 1 and which
sides of the walls 26A and 268, for example by a can be translated relative
to the frame along the   suitable adhesive. The lines of force magnetic of
radial path 4. The frame carries stationary first  the magnets extend from
the magnets 7A and 78 drive means in the form of two permanent stator
through the air gaps 12A and 12B to the guide magnets 7A and 78, which
extend parallel to the    55   rods 9A and 98, whose ends are mounted on
path 4 and which are magnetised transversely of     portions of the walls
27A and 27B. Thus the guide said path, the directions of magnetisation
being   rods are in contact with the magnetisable frame 5, indicated by
arrows in Fig. 1. Movable first drive  so that the magnetic circuit is
closed through the means comprising two translatable drive coils 8A
frame. and 88 of an electrically conductive material are   60  Inorderto
ensurethatthe guide rods 9A and 9B movable in the magnetic field of the
stator mag-    extend exactly parallel to each other and are nets.
disposed at the same level, recesses 28 with V- A parallel guide
arrangement for the slide 6      shaped bottoms are formed in the walls 27A
and comprises two guide rods 9A and 9B and four        27B to receive the
rods. These recesses can be sliding bearing  bushes 10 made of tetra-   65
formed with the required accuracy by a simple 3   
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No stringent requirements       invention is not only applicable to
apparatus for are imposed on the accuracy of the other parts of    rotating
optical disc but it may also be used in the frame 5. The accuracy of the
guide arrange-      apparatus in which a stationary, not necessarily ment
for the slide 6 is mainly determined by the     round, disc is read and/or
recorded by means of a accuracy of the shape and dimensions of the    5
carrier which is movable in a plurality of direc- guide rods 9A and 9B and
the accuracy with           tions. which they extend parallel to each other
and are       Alternatively, the apparatus in accordance with supported at
the same level by the frame.            the invention may be a modification
of a known In the wall 27A an aperture is formed which        focusing
device in which the lens system is driven serves inter alia for the passage
of the radiation    10   in the focusing direction by first means and is
beam 20. On its underside the objective 1 carries a  driven in a direction
perpendicular to the optical reflecting element 30 which reflects the
radiation   axis by a second drive means. The lens system is beam through
an angle of [err]. The aperture 29        flexibly supported on the carrier
which is movable may also serve for the passage of the electrical     in
the focusing direction. By providing this known connecting wires to the
coils 8A and 8B on the    is   focusing device with additional third drive
means slide and the actuator coils 24A and 24B. These      which subject
the lens system to forces which act connecting wires and other electrical
connections    in the focusing direction and which are exerted have been
omitted from the drawings for the sake     directly, i.e. not via the
flexible supporting means, of simplicity and are irrelevant to the present
this device can also be improved in a manner invention. The means which
are generally   20    which is characteristic of the present invention.
required for detecting the position of the objective 1 in the path 4 are
not shown and are also           Claims irrelevant to the present
invention. For exerting directly on the objective 1, ie. not    1. An
apparatus for recording and/or reading via the blade springs 21 and 22,
forces which act   25   information on an optically readable disc which is
along the radial path 4, third objective-drive       rotatable about an
axis of rotation (2), which means are provided in the form of two drive
coils    apparatus comprises: 33A and 33B. In the air gaps 12A and 12B
these         -a frame (5), coils cooperate magnetically with the permanent
- a carrier (6) which is movable relative to the stator, which therefore
serves not only for driving    30   frame along a first axis (4) being
substantially the slide 6 along the axis 4 and for driving the     radial
with respect to the axis of rotation, objective along the axis 18, but also
for exerting     - first electrodynamic drive means for driving radial
forces on the objective 1. The coils 33A and  the carrier along the first
axis, 338 are arranged around the guide rods 9A and          -  a lens
system which is arranged on the 9B and have a rectangular shape so that
they do    35   carrier and which is movable relative thereto not impede
movements of the objective along the      along a second axis (18) being
substantially paral- focusing axis. The objective 1 is arranged in a
lel to the axis of rotation, mount 34. This mount together with two
- second electrodynamic drive means for driv- aluminium plates 35 glued to
two opposite sides     ing the lens system along the second axis, and of
said mount, the coils 33A and 33B glued    40       - a lens system
supporting arrangement com- between said plates, and the coils 24A and 24B,
prising  supporting  means (21, 22, 31, 32) which are also glued to the
plates 35, constitute    arranged between the carrier and the lens system,
the unit 23.                                           characterized in
that there are provided third The drive coils 8A and 8B for the slide and
the    electrodynamic drive means (33) for subjecting drive coils 33A and
33B for the objective are   45   the lens system directly, i.e. not via the
support- dimensioned so that the radial driving forces       ing means, and
concurrently with the said first exerted by the slide 6 and on the
objective 1        drive means to forces acting along the first axis of
respectively have the same ratio as the respective  the carrier. masses of
the slide and of the unit 23. As a result    2. An apparatus as claimed in
Claim 1, charac- of this, no radial forces have to be transmitted via  50
terized in that the ratio between the driving forces the springs 21 and 22
to the end plate 14 at one     exerted by the first drive means and by the
third end and at the mount 24 at the other end.            drive means
respectively on the carrier and on the Several embodiments of the invention
are           lens system including the parts connected thereto possible.
For example, it is not necessary to drive  is at least roughly equal to the
ratio between the the objective in the radial direction by means of   55
masses of the carrier and the lens system coils which cooperate with the
permanent mag-        including said parts. netic stator of the slide
drive. Third drive means    3. An apparatus as claimed in Claim 1, in which
may be employed which are completely indepen-        the first drive means
comprise first drive means dent of the first drive means and which comprise
on the frame and first drive means on the carrier a separate stator. The
use of blade springs for the    60    which are movable relative thereto,
which two objective-supporting arrangement ensures that        means
cooperate magnetically with each other in relative  movements in the
radial direction         an air gap which extends parallel to said first
axis, between the slide and the objective are pre-         characterized in
that said third drive means (33) cluded, even if the ratio between the
respective     comprise movable third drive means connected driving forces
is not completely correct. The   65   to the lens system (1), which movable
third drive 4  



5                      0  118 626              6 machining operation. No
stringent requirements       invention is not only applicable to apparatus
for are imposed on the accuracy of the other parts of    rotating optical
disc but it may also be used in the frame 5. The accuracy of the guide
arrange-      apparatus in which a stationary, not necessarily ment for the
slide 6 is mainly determined by the     round, disc is read and/or recorded
by means of a accuracy of the shape and dimensions of the    5    carrier
which is movable in a plurality of direc- guide rods 9A and 9B and the
accuracy with           tions. which they extend parallel to each other and
are       Alternatively, the apparatus in accordance with supported at the
same level by the frame.           the invention may be a modification of a
known In the wall 27A an aperture is formed which        focusing device in
which the lens system is driven serves inter alia for the passage of the
radiation    10   in the focusing direction by first means and is beam 20.
On its underside the objective 1 carries a  driven in a direction
perpendicular to the optical reflecting element 30 which reflects the
radiation   axis by a second drive means. The lens system is beam through
an angle of 90. The aperture 29        flexibly supported on the carrier
which is movable may also serve for the passage of the electrical     in
the focusing direction. By providing this known connecting wires to the
coils 8A and 88 on the    15   focusing device with additional third drive
means slide and the actuator coils 24A and 248. These      which subject
the lens system to forces which act connecting wires and other electrical
connections    in the focusing direction and which are exerted have been
omitted from the drawings for the sake     directly, i.e. not via the
flexible supporting means, of simplicity and are irrelevant to the present
this device can also be improved in a manner invention. The means which
are generally   20    which is characteristic of the present invention.
required for detecting the position of the objective 1 in the path 4 are
not shown and are also           Claims irrelevant to the present
invention. For exerting directly on the objective 1, i.e. not   1. An
apparatus for recording and/or reading via the blade springs 21 and 22,
forces which act   25   information on an optically readable disc which is
along the radial path 4, third objective-drive       rotatable about an
axis of rotation (2), which means are provided in the form of two drive
coils    apparatus comprises: 33A and 338. In the air gaps 12A and 12B
these         - a frame (5), coils cooperate magnetically with the
permanent        - a carrier (6) which is movable relative to the stator,
which therefore serves not only for driving    30   frame along a first
axis (4) being substantially the slide 6 along the axis 4 and for driving
the     radial with respect to the axis of rotation, objective along the
axis 18, but also for exerting     - first electrodynamic drive means for
driving radial forces on the objective 1. The coils 33A and  the carrier
along the first axis, 338 are arranged around the guide rods 9A and
-  a lens system which is arranged on the 98 and have a rectangular shape
so that they do    35   carrier and which is movable relative thereto not
impede movements of the objective along the      along a second axis (18)
being substantially paral- focusing axis, The objective 1 is arranged in a
lel to the axis of rotation, mount 34. This' mount together with two
- second electrodynamic drive means for driv- aluminium plates 35 glued to
two opposite sides      ing the lens system along the second axis, and of
said mount, the coils 33A and 338 glued    40       - a lens system
supporting arrangement com- between said plates, and the coils 24A and 248,
prising  supporting  means (21, 22. 31, 32) which are also glued to the
plates 35, constitute    arranged between the carrier and the lens system,
the unit 23.                                           characterized in
that there are provided third The drive coils 8A and 8B for the slide and
the    electrodynamic drive means (33) for subjecting drive coils 33A and
338 for the objective are   45   the lens system directly, i.e. not via the
support- dimensioned so that the radial driving forces        ing means,
and concurrently with the said first exerted by the. slide 6 and on the
objective 1       drive means to forces acting along the first axis of
respectively have the same ratio as the respective   the carrier. masses of
the slide and of the unit 23. As a result    2. An apparatus as claimed in
Claim 1, charac- of this, no radial forces have to be transmitted via   50
terized in that the ratio between the driving forces the springs 21 and 22
to the end plate 14 at one     exerted by the first drive means and by the
third end and at the mount 24 at the other end.            drive means
respectively on the carrier and on the Several embodiments of the invention
are           lens system including the parts connected thereto possible.
For example, it is not necessary to drive  is at least roughly equal to the
ratio between the the objective in the radial direction by means of   55
masses of the carrier and the lens system coils which cooperate with the
permanent mag-        including said parts. netic stator of the slide.
drive. Third drive means    3. An apparatus as claimed in Claim 1, in which
may be employed which are completely indepen-        the first drive means
comprise first .drive means dent of the first drive means and which
comprise     on the frame and first drive means on the carrier a separate
stator. The use of blade springs for the    60    which are movable
relative thereto, which two objective-supporting arrangement ensures that
means cooperate magnetically with each other in relative movements in the
radial direction           an air gap which extends parallel to said first
axis, between the slide and the objective are pre-         characterized in
that said third drive means (33) cluded, even if the ratio between the
respective     comprise movable third drive means connected driving forces
is not completely correct. The    65   to the lens system (1), which
movable third drive 4 
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magnetically in said air gap (12)   Revendications with the first drive
means arranged on the frame. 1. Appareil d'enregistrement et/ou de lecture
Patentanspruche                                     d'information sur un
disque A lecture optique 5    pouvant tourner autour d'un axe de rotation
(2), 1. Gerat zum Aufzeichnen und/oder Wiederge-       appareil comportant:
ben von Informationen auf einer optisch ausles-       - un chassis (5),
baren Platte, die um  eine Drehungsachse (2)          -  un support (6) qui
peut etre deplace par drehbar ist, wobei dieses Gerat die folgenden
rapport au chAssis suivant un premier axe (4) Bauteile aufweist:
10   sensiblement radial par rapport a l'axe de rota- -ein Gestell (5),
tion, -  einen Schlitten (6), der gegenuber dem           -  de premiers
moyens electrodynamiques Gestell langs einer ersten Achse (4) beweglich
ist,  d'entrainement du support suivant le premier die sich im wesentlichen
radial in bezug auf die    axe, Drehungsachse erstreckt,
t5      - un systeme de lentilles dispose sur le sup- - erste
elektrodynamische Antriebsmittel zum      port et pouvant etre deplace par
rapport a celui-ci Antreiben des Schlittens langs der ersten Achse,
suivant un second axe (18) sensiblement parallele -  ein Linsensystem, das
auf dem Schlitten        a l'axe de rotation, angeordnet ist und gegenuber
demselben beweg-         - de deuxiemes moyens electrodynamiques lich ist
und zwar lIngs einer zweiten Achse (18),   20   d'entijainement du systeme
de lentilles suivant le *   die sich im wesentlichen parallel zu der Dre-
second axe et hungsachse erstreckt,                                -un
dispositif d'appui pour le systeme de -  zweite elektrodynamische
Antriebsmittel        lentilles, comportant des moyens d'appui (21, 22, zum
Antreiben des Linsensystems langs der zwei-     31, 32) disposes entre le
support et le systeme de ten Achse und                                 25
lentilles, -   eine  Linsensystemtragevorrichtung  mit         caracterise
en ce qu'il est prevu de troisiemes Tragemitteln (21, 22,31, 32) zwischen
dem Schlit-   moyens electrodynamiques d'entrainement (33) ten und dem
Linsensystem, dadurch gekenn-          pour soumettre le systeme de
lentilles directe- zeichnet, dass dritte elektrodynamische Antriebs-
ment, c'est-A-dire non A travers les moyens d'ap- mittel (33) vorhanden
sind, damit auf das Linsen-   30   pui, et concurremment avec lesdits
premiers system  unmittelbar, d.h. nicht Gber die Trage-     moyens
d'entrainement a des forces agissant mittel und gleichzeitig mit den
genannten ersten    suivant le premier axe du support. Antriebsmitteln,
Krafte ausgeObt werden, die          2. Appareil selon la revendication 1,
caracterise langs der ersten Achse des Schlittens einwirken.    en ce que
le rapport entre les forces d'entraine- I 2. Gernt nach Anspruch 1, dadurch
gekenn-   35   ment qu'exercent les premiers et les troisiemes zeichnet,
dass das Verhiltnis zwischen den von      moyens d'entrainement
respectivement sur le den ersten Antriebsmitteln und von den dritten
support et le systeme de lentilles, y compris les Antriebsmitteln  auf den
Schlitten bzw. das         parties solidaires de ceux-ci, est au moins
prati- Linsensystem mit den daran befestigten Teilen       quement egal au
rapport entre les masses du ausgeubten Kraften dem Verhilitnis zwischen den
40   support et du systeme de lentilles, y compris Massen des Schlittens
und des Linsensystems         lesdites parties. mit den genannten Teilen
nahezu entspricht.           3. Appareil selon la revendication 1, dans
lequel 3. Gerat nach Anspruch 1, bei dem die ersten      les premiers
moyens d'entrainement comportent Antriebsmittel erste Antriebsmittel auf
dem         de premiers moyens d'entrainement disposes sur Gestell und
erste Antriebsmittel auf dem Schlitten    45   la chassis et de premiers
moyens d'entrainement aufweisen, die gegen~ber demselben beweglich
disposes sur le support et pouvant etne deplaces sind, wobei die beiden
Mittel magnetisch mitein-    par rapport A celui-ci, les uns et les autres
moyens ander zusammenarbeiten in einem Luftspalt, der      cooperant
magnetiquement dans un entrefer sich parallel zu der genannten ersten Achse
s'etendant parallelement audit premier axe, erstreckt, dadurch
gekennzeichnet, dass die   50   caracterise en ce que lesdits troisiemes
moyens genannten dritten Antriebsmittel (33) bewegliche    d'entrainement
(33) comportent de troisiemes dritte Antriebsmittel aufweisen, die mit dem
moyens d'entrainement mobiles lies au systeme Linsensystem (1) verbunden
sind, wobei diese        de lentilles (1) et qui, dans ledit entrefer (12),
beweglichen  dritten  Antriebsmittel in  dam        cooperent
magnetiquement avec les premiers genannten Luftspalt (12) mit den auf dam
Gestell   55    moyens d'entrainement disposes sur le chAssis. angeordneten
ersten Antriebsmitteln magnetisch zusammenarbeiten. 60 65 5    


