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results in an increase in weight of the holder and consequently an increase
in the power needed for The invention relates to an electro-optical     the
focussing and radial tracking movements. device for optically scanning an
information      Moreover, this necessitates the use of coils which
carrier, comprising a stationary frame, a movable    5    are heavier than
is strictly necessary, which leads optical holder in which an objective
having an    to a further increase in weight of the entire holder optical
axis is eccentrically mounted, which      and which may also result in an
unnecessarily holder is translatable along and pivotable about a  large
amount of heat being generated. pivotal axis which extends parallel to and
is       European Patent Application EP-A 0,063,934 spaced from the optical
axis, which holder is   10   describes another construction of the electro-
further provided with a balancing mass, bearing   optical device defined in
the opening paragraph. means for movably supporting the optical holder,
This known device employs an objective compris- and a first electromagnetic
actuator means for'  ing a plurality of lenses, which objective is
translating the optical holder along the pivotal  mounted in a holder which
is pivotable about a axis and a second electromagnetic actuator   15
spindle journalled in a frame and which is trans- means for pivoting the
optical holder about the   latable along this spindle. The holder is
provided pivotal axis, each of the actuator means compris-  with a magnet
which extends in an opening of a ing a first actuator element secured to
the frame  coil former provided with coils in such a way that and a second
actuator element secured to the      magnetic forces which act parallel to
or trans- holder, the first actuator element and the second   20   versely
of said spindle are exerted on the magnet actuator element being adapted to
cooperate with  when the coils are driven selectively. Said forces each
other via air gaps.                          serve to provide the focussing
movements and Electro-optical devices of this type are known in  the
tracking movements of the objective. A dis- many versions, for example from
European         advantage of this known device is that the point of Patent
Application EP-A 0,121,857. The electro-   25   action of the magnetic
forces intended for the optical device known from said Patent Application
focussing movements is spaced from the axis of is intended for use in an
optical-disc player. The  rotation, which is liable to give rise to tilting
electro-optical device enables recording tracks to  effects between the
holder and the spindle during be recorded in and/or to be read from a
recording  focussing of the objective, which may impair a surface of an
optical disc by means of a radiation   30   correct operation of the
device. beam which is produced by a laser source and       It is the object
of the invention to provide an which is concentrated to form a radiation
spot.   electro-optical device of the type defined in the The holder of the
electro-optical device, which is  opening paragraph, in which such steps
have of rectangular construction, is movably sus-     been taken that the
necessary focussing move- pended relative to the frame with the aid of   35
ments and the radial or tangential movements of flexible bearing means in
the form of four springs  the objective can be performed in an accurate and
having two bends each. A coil is arranged around  reliable manner using a
limited power. the holder to enable the holder to be translated    To this
end the electro-optical device in accord- along the optical axis of the
objective to maintain  ance with the invention is characterized in that the
the radiation spot constantly in focus on the   40   optical holder is
formed with a bore which recording surface of the optical disc. The
transla-  extends parallel to the optical axis, in which bore tional
movements of the objective will be referred  the second actuator element of
the second actu- to hereinafter as focussing movements.            ator
means is secured and in which the first In addition to said focussing
movements of the  actuator element, which is adapted to cooperate objective
radial and tangential movements are   45   with said second actuator
element, extends with necessary for exactly positioning the light spot
clearance, and in that the second actuator relative to the tracks on the
disc, which move-   element of the second actuator means also func- ments
are generally referred to as radial and     tions as balancing mass, the
pivotal axis extend- tangential tracking movements. In order to pro-  ing
between the objective and the relevant duce the radial tracking movements a
further coil  50   second actuator element. is arranged on the
aforementioned coil at each of  The electro-optical device in accordance
with the four corners of the holder. Said coils all   the invention is very
suitable for use as a "2D cooperate magnetically with magnets arranged
actuator", in which the holder is movable along on the stationary frame.
When the objective      the pivotal axis for the focussing movements of
performs a radial tracking movement the holder is  55   the objective and
in which the holder is pivotable rotated about an additional bearing means
com-   about the pivotal axis for the purpose of radial or prising a
spindle which is secured to the frame   tangential tracking. and a bearing
bush which is mounted in the         Since the electro-optical device in
accordance holder so as to be movable relative to said       with the
invention, in particular the holder, cannot spindle.
60   only be of symmetrical but also of a very compact A disadvantage of
the known electro-optical     and  light-weight construction, the  power
device is that its construction necessitates the use  necessary for
producing said movements of the of an additional element serving as a
balancing   objective can be substantially smaller than in the mass in
order to guarantee a reliable operation of  case that a known device is
used. A low power the device. Obviously such an additional element   65
consumption is of particular importance when the 2   
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device is employed- in portable equipment, such     be pivotable to a
limited extent about the Z axis. as portable compact-disc players. An
additional     These movements which are required for the advantage of a
low power consumption is the         holder can be carried out very
effectively by small amount of heat generated in the coils         means of
said system of filamentary elements, during use, so that there will be
hardly any    5    because together the filamentary elements are problems
in disposing of the heat.                  compliant in directions parallel
to the Z axis and, In the device in accordance with the invention
moreover, permit pivotal movements about the Z the two said actuator means
are electromagneti-     axis. In this respect it is important to maintain a
cally isolated from each other, which yields the    pre-determined
orientation of the pivotal axis important advantage that the dimensions of
the    10   during operation of the electro-optical device. air gap in each
of the individual actuator means    This is achieved in that the system of
filamentary can be optimized, enabling an optimum efficiency    elements
has an adequate stiffness in directions of the magnetic circuit to be
obtained.             parallel to the X axis and the Y axis of said system
A suitable embodiment of the invention is         of axes and in directions
about the X-axis and the characterized in that the first actuator element
of   15   Y axis. This ensures, for example, that the holder, the second
actuator means is a magnet which is      and in particular the objective,
cannot perform secured to the frame and which has a magnetic       any
pivotal movements about the X axis and the Y axis which extends
transversely of the optical      axis, which may result in disturbances
and/or axis, and in that the second actuator element of    displacements of
the light spot which is focussed the second actuator means comprises at
least one   20   on the optical disc. In particular changes in shape coil.
This embodiment enables the torques           of the light spot can be very
annoying, because needed for said tracking movements of the          they
may give rise to coma. objective to be produced by means of only one
The above property, in combination with the coil. The known devices require
the use of at least  generally low mass of the filamentary elements, two
coils for this purpose. From the point of view    25   renders this
embodiment of the invention also of production engineering it is favourable
to       interesting because a compliant, light-weight sus- construct said
coil as a cylindrical coil.          pension for the focussing movements of
the A very suitable embodiment of the invention in    objective is very
important to obtain a large travel which the bearing means comprise at
least four      of the objective with only a limited power. filamentary
resilient elements which each have   30  Further, it is to be noted that in
the case of a one end secured to the optical holder and the
symmetrical weight distribution of the holder, this other end to the frame,
is characterized in that the  embodiment enables tracking movements of the
filamentary elements, which are substantially       objective to be
obtained which are well defined straight in the unloaded condition and
which are   and insensitive to shocks. preferably all arranged at the same
side of the   35  Another suitable embodiment is characterized optical
holder, are arranged in pairs which are    in that the filamentary elements
are electrically each disposed in a plane which extends at least
conductive. This embodiment is of particular substantially transversely of
the pivotal axis, the  interest if one or more coils used as actuator
elements of each pair being further disposed so    elements are secured to
the movable holder. The as to diverge relative to each other from the   40
filamentary elements may then also be used as optical holder towards the
frame. Said filamen    electrical conductors. tary elements support the
holder with the            The invention will now be described in more
objective to enable it to be moved along the       detail, by way of
example, with reference to the optical axis to provide the necessary
focussing    drawing, in which the sole Figure shows an movements. It is to
be noted that the term    45   exploded respective view of the
electro-optical "filamentary elements" is to be understood to      device
in accordance with the invention. mean elements which are elongated in
relation to     The electro-optical device in accordance with their
thickness and which may be of circular,      the invention shown in the
Figure may be rectangular or any other cross-sectional shape.    employed
in an optical-disc player by means of Suitably, this embodiment is
characterized fur-   50   which optical audio discs and/or optical video
ther in that the pairs of elements each have a     discs or optical data
discs can be inscribed and/or mathematical point of intersection situated
on the  read. Optical-disc players are known per se and pivotal axis.
will be described only in so far as this is necessary The above arrangement
of the filamentary         for a correct understanding of the invention.
elements results in a system  which has the   55     The device comprises a
stationary frame 2, surprising property that the filamentary elements
comprising a basic part constituted by a deck together may be regarded as
compliant in specific  plate 2A1 by means of which the frame 2 can be
desired directions and may be characterized as     secured in said disc
player, an upright wall 2A2 stiff in other desired directions. The property
and a mounting element 2A3, and which further intended here will be
illustrated by means of an   60   comprises a rear wall 2B and a cover
plate 2C. The orthogonal system of axes XYZ, of which the Z      rear wall
28 and the cover plate 2C are secured to axis is thought to extend along
the pivotal axis of  the mounting element 2A3 by means of one bolt 4 the
holder. For the purpose of focussing the       and two bolts 6
respectively. A system of four holder with the objective must be movable
along    filamentary elements 8A, 8B, 8C and 8D is secured the Z axis and
for the purpose of tracking it must   65   to the rear wall 2B, by means of
which an optical 3  
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relative to the system  formed between the magnet 20 and the coil 24. is
suspended.                                      When the coil 24 is
energized it experiences a An objective 12 is mounted in the holder 10,
resultant magnetic force which is oriented trans- which may be made of a
plastics, and comprises     versely of the magnetic direction BT to pivot
the one or more lenses and an optical axis 12A. The    5    holder 10 about
the pivotal axis 18. For the objective serves for focussing a light beam
emit-  magnetic-flux circuits of the actuator means the ted by a radiation
source, for example a semicon-  frame 2 is at least partly made of, or in a
suitable ductor laser, on the information surface of the    manner provided
with, a ferro-magnetic material. rotating optical disc and for maintaining
this      As is apparent from the Figure the shape of the beam in focus
under operating conditions. For   to   holder 10 is highly symmetrical, the
pivotal axis this purpose the objective 12 should be capable of  18 being
situated between the objective 12 and performing limited movements along
its optical    the tracking coil 24. The holder 10 enables the axis, which
movements are referred to as focus-    weight of the coil 24 to be selected
in such a way sing movements. In the device in accordance with  that a
symmetrical weight distribution in the the invention focussing is effected
by moving the   15   holder is obtained without thereby impairing the
holder 10 together with the objective 12 along the  correct operation of
the actuator means. There- optical axis 12A. For this reason the holder 10
is  fore, it is not necessary to balance the holder by surrounded by a
focussing coil 14 which is         means of an additional balancing
element. adapted to cooperate magnetically with two mag-     The said
filamentary elements 8A, 8B, 8C and nets 16 via two upright ferro-magnetic
plates 2D    20   8D, which in the present example take the form of secured
to the deck plate 2A1 of the frame 2 and  the lengths of wire of circular
cross-section, are via air gaps formed between these plates 2D and   each
clamped in the rear wall 2B at one of their the coil 14. The magnets 16 are
clamped between    ends and are pairwise clamped in an upright wall the
walls 2A2 and the plates 2D of the frame 2 and  portion 10A of the holder
10 at their other end. are magnetized as indicated by the arrows BF in   25
The Figure shows only one wall portion 10A, to the drawing. The focussing
coil 14 and the mag-    which the wires 8A and 8B are secured; the wall
nets 16 constitute the first actuator element and  portion which is not
visible and to which the wires the second actuator element respectively of
the    8C and 8D are secured is situated at a corre- first actuator means
of the electro-optical device  sponding location near the underside of the
mentioned in the introductory part.          30   holder 10. The wires 8A,
8B and 8C, 8D are In addition to said focussing movements the      arranged
in pairs in planes which extend at least objective 12 must be capable of
performing        substantially transversely of the pivotal axis 18,
movements to maintain the focussed radiation      the pairs of wires 8A, 8B
and 8C, 8D intersecting beam in the correct position relative to the infor-
each other and their points of intersection defin- mation tracks of the
rotating optical disc.   35   ing the pivotal axis 18. In the present
embodiment Generally, these movements are referred to as     the respective
planes in which the wires 8A, 8B radial and tangential tracking movements.
Forthe  and BC, 8D are disposed are inclined at a small purpose of radial
tracking the electro-optical    angle to one another, the distance between
the device may be arranged, in a manner known per     relevant planes at
the location where the ends of se, on a slide of the optical disc player,
the slide   40   the wires 8A, 8B and 8C, 8D are secured to the performing
radial movements viewed from the       holder being smaller than at the
location of their axis of rotation of the optical disc. Such a con-  other
ends. struction is described, for example, in Nether-     The right-hand
part of the Figure shows an lands Patent Application 8500592. Small
tracking  orthogonal system of axes XYZ, whose origin 0 is corrections can
be effected by means of the   45   thought to be situated on the pivotal
axis 18 in the electro-optical device in accordance with the      holder
10, the Z-axis coinciding with the pivotal invention itself, namely by
pivoting the holder 10  axis 18. The system of wires 8A, 8B, BC and 8D
together with the objective 12 through a limited   provides axial guidance
along the Z-axis for the angle about a pivotal axis 18 which extends
optical holder 10. As the points where the wires parallel to the optical
axis 12A of the objective 12.   5o   BA, 8B, BC and 8D intersect are
situated on the Z- For this purpose the device is provided with the  axis,
the holder 10 is also pivotable about the Z- second actuator means
mentioned in the intro-     axis in the indicated directions. It has been
found ductory part, whose first actuator element is     that the system of
wires 8A, 8B, 8C and 8D has an constituted by a magnet 20 which is glued to
the  adequate stiffness to counteract displacements of deck plate 2A1 of
the frame 2 and whose second   5s   the holder in the X and the Y
directions of the actuator element is constituted by a tracking coil
system of axes and undesired rotations in the 24 which is mounted in a bore
22 in the optical   directions a and [ERR] about the X axis and the Y axis
holder 10, which bore is formed, for example,     respectively. during
injection-moulding of the holder 10. The     Suitably, the wires 8A, 8B, 8C
and 8D are coil 24 is cylindrical and is wound in a manner   60
electrically conductive, so that no additional elec- known from electric
motor technology. Said mag-   trical conductors are needed for supplying
the net 20. which is magnetized for example in the    electric currents to
and from the coils. For this direction indicated by the arrow B in the
Figure,  purpose the wires may be made of a material projects into the
interior space of the coil 24 and  possessing both the appropriate
mechanical and cooperates with the tracking coil 24 via the air gap   65
electrical properties, such as steel and phosphor- 4 



7               EP 0240041 B1                       8 bronze.
Alternatively, the wires may comprise       elements, which are
substantially straight in the several fibres some of which are electrically
con-  unloaded condition, are arranged in pairs which ductive.
are each disposed in a plane which extends at For completeness'sake it is
to be noted that the  least substantially transversely of the pivotal axis,
scope of the invention is not limited to the    5    the elements of each
pair being further disposed embodiment described herein. For example, it it
so as to diverge relative to each other from the possible to replace the
cylindrical tracking coil in  optical holder towards the frame. the present
embodiment by a plurality of tracking     5. A device as claimed in Claim
4, characterized coils. Within the scope of the invention it is also  in
that the pairs of elements each have a possible to replace one or more
magnets of the    10   mathematical point of intersection situated on the
frame by one or more suitable coils, which may      pivotal axis (18). be
effected in combination with the replacement       6. A device as claimed
in Claim 4 or 5, charac- of the coils of the optical holder by magnets.
terized in that the filamentary elements are elec- trically conductive.
Claims                                         15 Patentansprfche 1. An
electro-optical device for optically scan- ning an information carrier,
comprising               1. Elektrooptische Einrichtung zur optischen -a
stationary frame (2),                          Abtastung eines
Informationstragers mit: -a movable optical holder (10) in which an   20
-einem ortsfesten Rahmen (2) objective (12) having an optical axis (12A) is
-einer beweglichen optischen Halterung (10), eccentrically mounted which
holder is translat-     in der ein Objektiv (12) mit einer optischen Axhse
able along and pivotal about a pivotal axis (18)    (12A) exzentrisch
angeordnet ist, wobei diese which extends parallel to and is spaced from
the     Halterung langs einer sich parallel zu und in optical axis, which
holder is further provided with   25   einem Abstand von der optischen
Achse erstrek- a balancing mass,                                   kenden
Schwenkachse (18) geradlinig verschieb- -bearing means (8) for movably
supporting         bar und um dieselbe schwenkbar ist, wobei diese the
optical holder, and                             Halterung weiterhin mit
einer Ausgleichsmasse -a first electromagnetic actuator means (14,
versehen ist, 16) for translating the optical holder along the    30
-Lagermitteln (8) zum beweglichen Unterstut- pivotal axis and a second
electromagnetic actu-     zen der optischen Halterung, und ator means (24,
20) for pivoting the optical holder   -einem  ersten elektromagnetischen
Betiti- about the pivotal axis, each of the actuator means  gungsmittel
(14, 16) zum geradlinigen Bewegen comprising a first actuator element (16,
20)        der optischen Halterung lings der Schwenkachse secured to the
frame and a second actuator   35   und einem zweiten elektromagnetischen
Betati- element (14, 24) secured to the holder, the first   gungsmittel
(24, 20) zum Schwenken der opti- actuator element and  the second actuator
schen Halterung um die Schwenkachse, wobei element being adapted to
cooperate with each        jedes der Betatigungsmittel ein an dem Rahmen
other via air gaps, characterized in that           befestigtes erstes
Betatigungselement (16, 20) -the optical holder is formed with a bore (22)
40   und ein an der Halterung befestigtes zweites which extends parallel to
the optical axis, in which  Betitigungselement (14, 24) aufweist, wobei das
bore the second actuator element (24) of the        erste
Betatigungselement und das zweite Betaiti- second actuator means is secured
and in which       gungselement dazu angepaBt sind uber Lufts- the first
actuator element (20) which is adapted to  palte miteinander
zusammenzuarbeiten, dadurch cooperate with said second actuator element,
45   gekennzeichnet, dag extends with clearance, and
-die optische Halterung mit einer Bohrung (22) -the second actuator element
(20) of the           versehen ist, die sich parallel zu der optischen
second actuator means also functions as balanc-     Achse erstreckt, wobei
in diesEr Bohrung das ing mass, the pivotal axis being situated between
zweite BetAtigungselement (24) des zweiten Beti- the objective and the
second actuator element of   50   tigungsmittels befestigt ist und in der
das erste the second actuator means.
Betitigungselement (20), das dazu angepaSt ist, 2. A device as claimed in
Claim 1, characterized  mit dem zweiten Betitigungselement zusammen- in
that the first actuator element of the second    zuarbeiten, sich' mit
Spielraum erstreckt, und actuator means is a magnet (20) which is secured
-das zweite etAtigungselement (24) des zwei- to the frame and which has a
magnetic axis which   55   ten Betatigungsmittels ebenfalls als Ausgleichs-
extends transversely of the optical axis, and in    masse wirksam  ist,
wobei die Schwenkachse that the second actuator element of the second
zwischen dem Objektiv und dem zweiten Betati- actuator means comprises at
least one coil (24).    gungselement des zweiten Betftigungsmittels 3. A
device as claimed in Claim 2, characterized  liegt. in that said coil (24)
is cylindrical.        60     2. Einrichtung nach Anspruch 1, dadurch 4. A
device as claimed in Claim 1, in which the   gekennzeichnet, daB das erste
Betatigungsele- bearing means (8) comprise at least four filamen-   ment
des zweiten Betatigungsmittels ein am Rah- tary resilient elements which
each have one end     men befestigter Magnet (20) ist, dessen Magne-
secured to the optical holder and the other end to  tachse sich quer zu der
optischen Achse erstreckt, the frame, characterized in that the filamentary
6s   und daB das zweite Betatigungselement des zwei- 
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Alternatively, the wires may comprise       elements, which are
substantially straight in the several fibres some of which are electrically
con-   unloaded condition, are arranged in pairs which ductive.
are each disposed in a plane which extends at For completeness'sake it is
to be noted that the   least substantially transversely of the pivotal
axis, scope of the invention is not limited to the    5    the elements of
each pair being further disposed embodiment described herein. For example,
it it     so as to diverge relative to each other from the possible to
replace the cylindrical tracking coil in  optical holder towards the frame.
the present embodiment by a plurality of tracking     5. A device as
claimed in Claim 4, characterized coils. Within the scope of the invention
it is also  in that the pairs of elements each have a possible to replace
one or more magnets of the    to   mathematical point of intersection
situated on the frame by one or more suitable coils, which may
pivotal axis (18). be effected in combination with the replacement       6.
A device as claimed in Claim 4 or 5, charac- of the coils of the optical
holder by magnets.      terized in that the filamentary elements are elec-
trically conductive. Claims                                         15
Patentanspruche 1. An electro-optical device for optically scan- ning an
information carrier, comprising               1. Elektrooptische
Einrichtung zur optischen -a stationary frame (2),
Abtastung eines lnformationstragers mit: -a movable optical holder (10) in
which an    20    -einem ortsfesten Rahmen (2) objective (12) having an
optical axis (12A) is        -einer beweglichen optischen Halterung (10),
eccentrically mounted which holder is translat-     in der ein Objektiv
(12) mit einer optischen Axhse able along and pivotal about a pivotal axis
(18)    (12A) exzentrisch angeordnet ist, wobei diese which extends
parallel to and is spaced from the    Halterung langs einer sich parallel
zu und in optical axis, which holder is further provided with   25   einem
Abstand von der optischen Achse erstrek- a balancing mass,
kenden Schwenkachse (18) geradlinig verschieb- -bearing means (8) for
movably supporting          bar und um dieselbe schwenkbar ist, wobei diese
the optical holder, and                             Halterung weiterhin mit
einer Ausgleichsmasse -a first electromagnetic actuator means (14,
versehen ist, 16) for translating the optical holder along the    30
-Lagermitteln (8) zum beweglichen UnterstOt- pivotal axis and a second
electromagnetic actu-     zen der optischen Halterung, und ator means (24,
20) for pivoting the optical holder   -einem  ersten elektromagnetischen
Betati- about the pivotal axis, each of the actuator means  gungsmittel
(14, 16) zum geradlinigen Bewegen comprising a first actuator element (16,
20)        der optischen Halterung lngs der Schwenkachse secured to the
frame and a second actuator   35   und einem zweiten elektromagnetischen
BetAti- element (14, 24) secured to the holder, the first   gungsmittel
(24, 20) zum Schwenken der opti- actuator element and  the second  actuator
schen Halterung um die Schwenkachse, wobei element being adapted to
cooperate with each        jedes der Betatigungsmittel ein an dem Rahmen
other via air gaps, characterized in that           befestigtes erstes
Betitigungselement (16, 20) -the optical holder is formed with a bore (22)
40   und ein an der Halterung befestigtes zweites which extends parallel to
the optical axis, in which  Betatigungselement (14, 24) aufweist, wobei das
bore the second actuator element (24) of the        erste
Betitigungselement und das zweite Betati- second actuator means is secured
and in which       gungselement dazu angepalt sind uber Lufts- the first
actuator element (20) which is adapted to  palte miteinander
zusammenzuarbeiten, dadurch cooperate with said second actuator element,
45    gekennzeichnet, dae extends with clearance, and
-die optische Halterung mit einer Bohrung (22) -the second actuator element
(20) of the          versehen ist, die sich parallel zu der optischen
second actuator means also functions as- balanc-    Achse erstreckt, wobei
in dieser Bohrung das ing mass, the pivotal axis being situated between
zweite Betatigungselement (24) des zweiten Bet3- the objective and the
second actuator element of   so   tigungsmittels befestigt ist und in der
das erste the second actuator means.
Betatigungselement (20), das dazu angepaBt ist, 2. A device as claimed in
Claim 1, characterized  mit dem zweiten Betatigungselement zusammen- in
that the first actuator element of the second    zuarbeiten, sich mit
Spielraum erstreckt, und actuator means is a magnet (20) which is secured
-das zweite 3etatigungselement (24) des zwei- to the frame and which has a
magnetic axis which    55  ten BetAtigungsmittels ebenfalls als Ausgleichs-
extends transversely of the optical axis, and in    masse wirksam  ist,
wobei die Schwenkachse that the second actuator element of the second
zwischen dem Objektiv und dem zweiten Betiti- actuator means comprises at
least one coil (24).    gungselement des zweiten Betitigungsmittels 3. A
device as claimed in Claim 2, characterized  liegt. in that said coil (24)
is cylindrical.        60      2. Einrichtung nach Anspruch 1, dadurch 4. A
device as claimed in Claim 1, in which the   gekennzeichnet, daB das erste
Betatigungsele- bearing means (8) comprise at least four filamen-   ment
des zweiten Betatigungsmittels ein am Rah- tary resilient elements which
each have one end     men befestigter Magnet (20) ist, dessen Magne-
secured to the optical holder and the other end to  tachse sich quer zu der
optischen Achse erstreckt, 



the frame, characterized in that the filamentary   65   und daB das zweite
Betatigungselement des zwei- 5 11111  11    3 ten Betatigungsmittels
wenigstens eine Spule         comprenant un premier 6l6ment actionneur (16,
(24) aufweist,.                                     20) fixe au bati et un
second 6l6ment actionneur -   3. Einrichtung nach Anspruch 2, dadurch
(24) fixe au support, le premier et le second gekenrizeichnet, daS die
genannte Spule (24)  -     616ment actionneur etant destin6s a coop6rer
I'un zylinderf6rmig ist.                            5    avec I'autre  par
l'interm6diaire  d'entrefers; 4. Einrichtung nach Anspruch 1, wobei die
caracteris6 en ce que: Lagermittel (8) wenigstens vier fadenformige
-le support optique est pourvu d'une ouver- Federelemente aufweisen, von
denen je ein Ends      ture (22) qui s'etend parallelement A I'axe optique
an der optischen Halterung und das andere Ends      et dans laquelle le
second 6l6ment actionneur (24) an dem Rahmen befestigt ist, dadurch gekenn-
10   du second dispositif actionneur est fix6 et le zeichnet, daI-die
fadenformigen Elemente, die in    premier 6l6ment actionneur (20) qui est
destin6 A unbelastetem Zustand nahezu gerade sind, paar-      coop6rer avec
le second 6l6ment actionneur, Weise angeordnet sind, wobei dies. Paare s in
s'6tend avec aisance, et einer Ebene vorgesehen sind, die sich wenigstens.
-le second 6l6ment actionneur (20) du second im  wesentlichen quer zu der
Schwenkachse   15   dispositif  actionneur fonctionne  egalement erstreckt,
wobei die Elemente jedes Paares"wei-     commie masse equilibrante, I'axe
de pivotement terhin derart angeordnet sind, daB sie von der      6tant
situe entre l'objectif et le second el6ment optischen Halterung in Richtung
des Rahmens         actionneur du second dispositif actionneur. auseinander
weichen.                    -             2. Dispositif suivant
la-revendication 1, caract6- 5. Einrichtung nach Anspruch 4, dadurch    20
rise en ce que le premier 6lement actionneur du gekennzeichnet, daB die
Elementpaare je einen       second dispositif actionneur est un aimant (20)
mathematischen Schnitpunkt haben, der auf der       qui est fix6 au bati et
qui pr6sente un axe Schwenkachse (18) liegt.
magnetique s'6tendant transversalement a I'axe 6. Einrichtung nach Anspruch
4 oder 5, dadurch    optique, et le second 6l6ment actionneur du
gekennzeichnet, dal die drahtf6rmigen Elements   25   second dispositif
actionneur comprend au Moins elektrisch leitend sind.
une bobine (24). 3. Dispositif suivarit la revendication 2, caracte-
Revendications                                      rise en ce que la
bobine (24) est cylindrique. 4. Dispositif suivant la revendication 1, dans
1. Dispositif 6lectro-optique destine A. balayer   30   lequel les moyens
de suspension (8) compren- optiquement un support d'information compre-
nent au moins quatre 6l6ments elastiques fila- nant:
mentaires qui sont fixes chacun par une extr6mit6 -un bAti fixe (2);
au support optique et par I'autre extrdmit6 au -un support optique mobile
(10) dans lequel       bati, caracterise ern ce que les 6l6ments filamen-
on objectif (12) prdsentant un axe optique (12A)   35 . taires, qui sont en
substance rectilignes, dans est mont6 excentriquement, ce support pouvant
I'etat non en charge, sont dispos6s par paires qui etre d6plac6 le long et
pouvant pivoter autour      sont situees chacune dans un plan au moins en
d'un axe de pivotement (18) qui s'6tend paralblel-  substance transversal a
I'axe de pivotement, les ment a l'axe optique, et qui est espace de
celui-i,  e6lments de chaque paire etant, en outre, dis- et 6tant pourvu,
en outre, d'une masse equili-   40   pos6s de maniere a diverger l'une par
rapport A brante;                                             I'autre a
partir du support optique vers le bati. -des moyens de suspension (8) pour
suppor-          5. Dispositif suivant la revendication 4, caract6- ter de
fagon mobile le support optique, et          nse en ce que les paires
d'el6ments ont chacune -un premier dispositif actionneur 6lectroma-      un
point d'intersection mathdmatique situ6 sur gn6tique (14,16) pour deplacer
le support optique    4s   I'axe de pivotement (18). le long de I'axe de
pivotement et un second           6. Dispositif suivant la revendication 4
ou 5, dispositif actionneur electromagnetique (24, 20)    caracterise en ce
que les elements filamentaires pour faire pivoter le support optique autour
de     sont conducteurs d'electricit6. I'axe de pivotement, chaque
dispositif actionneur 50 55 60 65 6 11111 11111    


