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Actuator comprising a rotatable magnet body; actuator unit comprising the actuator and a
control system; magneto-optical device comprising the actuator, and scanner comprising the
actuator.

The invention relates to an actuator comprising a permanent magnet body

which is rotatable between stop positions about an axis of rotation and has magnet poles

situated at opposite sides of the axis of rotation, and further comprising coil means for
cooperation with the magnet body to move said body from one stop position to another stop
position.

* The invention further relates to an actuator unit including an actuator
comprising a permanent magnet body which is rotatable between stop positions about an axis
of rotation and has magnet poles situated diametrically at opposite sides of the axis of
rotation, and further comprising coil means for cooperation with the magnet body to move
said body from one stop position to another stop position, and including a control system for
the actuator, which control system comprises two Hall sensors.

| Such an actuator and actuator unit are known from EP 0,271,342
(herewith incorporated by reference). The known actuator serves for rotating a magnet about
an axis of rotation for the purpose of magneto-optical recording and comprises the relevant

- magnet, which is arranged near a magneto-optical recording disc, a first coil surrounding the

magnet, and a second coil disposed above the first coil, which is offset from the central axis
of the first coil in the circumferential direction of the recording disc. The magnet, which is
situated in the centre of the first coil, serves for generating in two stop or end positions a

magnetic field which is oriented perpendicularly to the surface of the recording disc. When

_bothéoilsareenergisedthemagnet,-whichisinaﬁrststopposition,issubjectedtoadriving

force which causes the magnet to be rotated into a second stop position. In the first half of a
180° rotation period the magnet is then accelerated and in the second half it is decelerated.
Just before the second stop position is reached the energisation of the second coil is
terminated, whﬂetheﬁmt-coﬂremainsenergisedmmaimﬁnthcmbso;quemlyreachedmp
position. ' o : ' . :
Thelmownacmaofformspartofanacmatorunit, which further
comprises a control circuit for controlling the drive currents applied to the first and the
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second coil. For the detection of a rotation of the magnet relative to the stop positions two
Hall elements are used, one element being secured to an inner surface and another element to
an outer surface of the second coil. -

A disadvantage of the known actuator and actuator unit is that two coils
are needed to obtain the desired rotations of the magnet, which makes the construction bulky
and complex. Another disadvantage is that upon energisatidn of both coils the initial torque
exerted on the magnet is small, a maximal torque being reached only after a certain rotation.
As a result of this, it is difficult to realise large accelerations of the magnet stasting from:a
stop position and large decelerations until a well-defined stop position of the magnet is
reached. A further disadvantage is that the first coil is energised permanently, which requires
a continuous supply of electric power.

It is an object of the invention to provide an actuator and an actuator unit
which are of simple construction and which can produce rapxd rotations of the magnet body
with a comparatively low electric power. L e

Theacmatormaceordamewithmeinvenﬁmischaracterised in that the
coil means exclusively comprise at least one active coil section of a-coil, which coil section
extendsatleastsubstamiallyparalleltotheaxisofrotationofthemagnetbodyand
substantially faces one of the magnet poles in the stop positions of the magnet body. When
the coil means are energised the special arrangement of the active coil section results in &'
driving magnetic dipole perpendicular to the dipole of the permanent magnet body in one of
the stop positions. An advantage of this is that when the coils means are energised in the stop
positions a high initial torque is generated on the magnet body, so that only a very short time
is required to move the magnet body from the one stop position into the other stop position.
Another advantage is the low power consumption. Moreover, the actuator in accordance with
the invention has the advantage that its construction is compact and simple and only a small
overall height is required. The magnet body is preferably rod-shaped with a longitudinal axis
coinciding with the axis of rotation and can have a circular or square cross-section oriented
transversely of the axis of rotation. The north pole and the south pole of a pair of magnet
poles are preferably disposed diametrically. L - .

ItlstobenotedthatEPozz2916(herewnthmcorporawdbyreference)
dxscloses an actuator having a rotatable rod-shaped permanent magnet for generating a bias -
field for the purpose of magnet recording, which actuator comprises a drive coil which
completely surrounds the magnet. In order to enable a driving forcetobegemrated in the
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stop or rest positions of the Jmagnet the magnet and the drive coil occupy mutually offset
positions, the axis of rotatxon of the magnet and the central longitudinal coil axis, which
extends parallel to the axls of rotanon, being spaced apart. The actuator further comprises
one Hall element secured to a mounting plate and disposed opposite the magnet. A
disadvantage of this known actuator is that after energisation of the drive coil a small initial

~ driving torque is exerted on the magnet, which occupies a stop position. The torque-does not

increase until the magnet is in rotation. As a result, it is difficult to realise rapid well-defined
stepwise movements. |

~ An embodxment of the actuator in accordance wnth the invention is
characterised in that there are provided means, not being coil means, for holding the magnet
body in the stop positions. An advantage of this embodiment is that preferential positions
coinciding with the stop positions can be realised in a passive manner.

An embodiment of the actuator in accordance with the invention is
characterised in that a further active coil section extends parallel to the active coil section,
said coil sections substantially facing one of the magnet poles in the stop positions of the
magnet body. Owing to the presence of two active coil sections the coil means can generate
an at least substantially wholly symmetrical magnetic field. An advantage of this is that the
actuator exhibits an at least substantially wholly uniform torque characteristic, as a result of
which exactly defined rotations of the magnet body can be realised by means of a simple
drive. _ _

An embodiment of the actuator in accordance with the invention is
charactensed in that said s not being co:l means comprise a ferromagnetic element
which extends parallel to the axis of rotation of the magnet body and substantially faces one
of the magnet poles in the stop positions of the magnet body. The provision of a
ferromagnetic element, such as a sbft-iron strip, creates preferential positions based on
reluctance effects, reluctance forces ensuring that the magnet body is held in one of the
preferential positions, i.e. the stop positions. An advantage of this is that an active control
system or mechanism is not needed, which may result in a substantial saving of energy. The
reluctance effects assist in maintaining the stop positions of the magnet body in two ways. A
reluctance torque counteracts a rotation of the magnet body from one of the preferential
positions and a force draws the permanent magnet body towards the ferromagnetic element.
Since the magnet body is supported by a bearing means the last-mentioned force is
compensated for by normal forces in the bearing means, the friction in the bearing means,
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which preferably comprises two bearings between which the magnet body extends,
counteracts a rotation of the magnet body when the coil means are not energised.

An embodiment of the actuator in acco_rdance with the m_vennon is
characterised in that the ferromagnetic element forms part of a ferromagnetic plate-shaped
body to which the coil means are secured, which coil means extend between the plate-shaped

" body and the magnet body. The : presence of the ferromagnetlc plate-shaped body in the dnrect

proxlmxty of the active coil section or the active coil sections short-circuits a part of the
magnetxc circuit of the active conl section or sections, so that the coil means generate an
intensified magnenc field, whlch considerably improves the drive efﬁcxency
Anbodlmentoftheacmatormaccordance with the inventionis
characterised in that the plate-shaped body has upnght edge portions between which the
gnetbodyandthecoﬂmeansextend Asarestutofthxsmeasuxe, theplate-shapedbody
used in the actuator in accordance with the invention has a magnetxc shielding function in
addition to the other functions already mennoned The plate-shaped body both counteracts the
leakage of internal’ magnenc fields and the penetration of external magneuc fields into the |
actuator. The last-mentioned aspeet is of particular lmportanee in order to prevent a position,
suchasapreferennalposxuon ofthemagnetbodyfrombemgdlsmmed Afurtheradvantage
of the presence ofupnghtwallpomonslsmatltmmytesaposslbleadverse effect of
inactive coil sections of the drive coil or drive coils.
Theacmatorunumaccordancemththemvennonlscharactensed in that
anacmatormaccordancewnththemventxonnsused theHallsensorsofthecontmlsystem
in the stop positions of the magnet body, bemgdxsposedatopposmesldes ofaplanewhxch
comamstheaxlsofrotauonandlsonemdn'ansversely of one ofthemagnetpoles, the
control systemcompnsmgamamxumthavmgaﬁrstmputandasecond mputforsngmls
issuing from the Hall sensors. TheHallsensorssupplyslgnalswmchdependonthe
perpendmﬂarmagneucmducuonofmemgnemﬁeldatﬂwlocanonofthesensors During
rotation of the magnet body, which has a- north pole and a south pole_, signals are generated
which vary sinusoidally in dependence upon the angle of rotation of the magnet body and
which are shifted in phase relative to one another. Surpnslngly, it has been found that addmg
and subtracting these signals results in signals which are ‘measures of both the position and
theposmonalerrorofthemagnetbodyandwhxchconsequentlyenabletheeonlmeanstobe
controlled so as to obmnadesuedposmonofthemagnetbody Itlstobenotedthata
matnxumtlstobeunderstoodtomeanananthmeucoradderlsubu'acterumt
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An embodiment of the actuator unit in accordance with the invention is
characterised in that the matrix unit has a first output for a signal representing a positional

_error of the magnet body and a second output for a signal representing an instantaneous

position of the magnet body, the control system comprising a first control unit connected to
the first output of the matrix unit and a second control unit connected to the second output of
the matrix unit, which second control unit has an input for a signal representing a desired
position of the magnet body, the first control unit and the second control unit being
interconnected and each being connected to an amplifier unit for energising the. coil means.
During use of the actuator unit the first control unit compares the desired position with the
instantaneous position of the magnet body. If there is a difference between the two last-
mentioned positions a pulse is applied to the amplifier unit in order to rotate the magnet
body. For an exact approach to the desired position the second control unit drives the first
control unit for a given time interval.

The invention further relates to a magneto-optical device comprising a
turntable for a magneto-optical disc, which turntable is rotatable about an axis of rotation,
and comprising a unit for recording information and further comprising an actuator in
accordance with the invention or an actuator unit in accordance with the invention, the axis
of rotation of the magnet body of the actuator extending at least substantially perpendicularly
to the axis of rotation of the turntable. The magneto-optical disc intended here has an
information layer which can be inscribed by means of a radiation beam, particularly a laser
beam, produced by a radiation source and aimed at the information layer, and an external
magnetic field , also referred to as bias field, present at the information layer. By locally
heating the information layer by means of an optical beam the coercive field strength of the
material in the information layer is reduced in such a manner that the local magnetisation in
the information layer becomes equal to the magnetisation of the bias field. The polarity of
the bias field then determines the local polarity in the information layer, which polarity is
retained by the information layer after turn-off of the radiation source. By means of a
permanent magnet a substantial magnetic induction can be realised without consumption of
energy. Magneto-optical recording requires, for example, an induction of 300 Gauss
measured at a distance of 1 mm from the magnet. This can be achieved by with a rod-shaped
magnet body of NdFeB having a square cross-section of 0.80 x 0.80 mm?®.

The magneto-optical device in accordance with the invention can be used
for the storage of audio and/or video and/or data information.
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- For reversing the polarity of the bias field requmed for magneto-optical
recordmg the preferably rod-shaped magnet body, which has magnet poles at two opposite
longitudinal surfaces parallel to the axis of rotation, should be rotated through 180° about the
axis of rotation, which coincides with the longitudinal axis of the magnet body. By means of
the a_ctuator in accordance with the invention this can be-effected in a very efficient and rapid
manner, a polarity reversal being possible within, for example, 1 ms. |

The invention further relates to another suitable application of the actuator
in accordance with the invention or the actuator unit in accordance with the inyention, i.e. a
scanner. A scanner is known per se from Photonics Spectra, December 1992, pp. 98-100;
Kevin R. Sharp (herewith incorporated by reference). The known scanner is a two-
dimensional bar code scanner and comprises a housing with a laser diode, a mirror -+~ -
arrangement and a photodetector, The mirror arrangement comprises two mirrors which are
rotatable with different speeds about two mutually perpendicular axes by means of tWo
resonant drive elements. _ ' - :
'I‘hescannermaccordanoethhthemvennoncompnsesaradnauonsource
and further comprises an actuator in accordance with the invention or an actuator unit in : ,
accordance with the invention, a lateral surface of the magnet body which extends parallel to /\
the axis of rotation of the magnet body of the actuator being prov:ded with a mirror or a: \
mirror surface for reflecting a radiation beam issuing from the radiation source. An
advantage of the scannermacoordanoewﬂﬂnmvenuonmeraharesldes mtheefﬁclent
drive system for the mirror, which is not restrained by a resonant drive element. Moreover,
the preferably rod-shaped magnet body results in'a mmnnal moving mass
Anbodmentofﬂnscannermaccordancewnththcmvenuon:s
charactensedbythepresenceofafortheracmatormaocordancethhthemvenuonora |
further actuator unit in accordance with the invention comprising a further actuator, a lateral
surface of the magnet body of the further actuator being provided with:a mirror for reflecting
a radiation beam issuing from the radiation source and the axis of rotation of the actuator
making an angle with the axis of rotation of the magnet body of the further actuator. The
axes of rotation of said magnet bodies preferably make an angle of 90° with one another.
Thus, one of said actuators provides deflection of the radiation beam from the radiation
source, particularly a laser source, in a first direction, for example the X direction in a
system of orthogonal axes, and the other actuator provides deflection in a second direction,
for example the Y direction. By mutually different drives of the actuators a scanning beam
emamungﬁomthescamercanperformanydesnedscammgmwememoverasutfaceon
SUBSTITUTE SHEET (RULE 26)



10

15

20

30

WO 96/11484 PCT/IB95/00784

which the beam is incident. This makes it possible, for example, to form a Lissajous figure
or to perform a line scan.

The invention will now be described in more detail, by way of example,
with reference to the drawings, in which
Figure 1A is a diagrammatic plan view showing a first embodiment of the
actuator in accordance with the invention,
Figure 1B is a sectional view I3-I; of the actuator shown in Figure 1A,
Figure 1C is a sectional view I.-I of the actuator shown in Figure 1A,
| Figure 2 is a diagrammatic perspective view showing a part of a second
embodiment of the actuator in accordance with the invention,
- Figure 3A is a diagrammatic plan view showing a third embodiment of
the actuator in accordance with the invention, ' :
Figure 3B is a sectional view Ilg-III; of the actuator shown in Figure 3A,
Figure 3C is a sectional view III-IIl,, of the actuator shown in Figure 3A,
Figure 4 is a block diagram showing a control system of an embodiment
of the actuator unit in accordance with the invention, ,
Figure 5 shows diagrammatically an embodiment of the magneto-optical
device in accordance with the invention, | |
Figure 6A is a diagrammatic plan view showing an embodiment of the
scanner in accordance with the invention, and |
Figure 6B is a perspective view of the scanner shown in Figure 6A.

~ The actuator in accordance with the invention shown in Figures 1A, 1B
and 1C comprises a magnet body 1 formed by a permanent magnet of, for example, NdFeB.
The permanent magnet body 1 is rod-shaped and in the present embodiment it is of square
cross-section and has at its axial ends circularly cylindrical end journals 3, which form part
ofabeaﬁngmeansStﬂountedinaframe. The bearing means 5, which defines an axis of
rotation, comprises for example two plain bearings. The magnet used in the magnet body 1
has one pair of magnet poles N and Z, situated at opposite sides of the longitudinal axis of
the magnet body 1, which axis coincides with the axis of rotation 7.

The actuator further comprises coil means, in the present example formed

by two active coil sections 9a and 11a of two, for example flat, electrical coils 9 and 11,
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respectively. The active coil sections 9a and 11a, hereinafter also referred to as active coil
section and further active coil section, extend parallel to the axis of rotation 7.

The actuator furt_her comprises means, not being coil means, for holding
the magnet body 1 in two stop. positions. These means include a ferromagnetic element 13,

which in the present example is constituted by a soft-iron strip which extends parallel to the
~ axis of rotation. The element 13 ensures that when the coil means are not energised the

magnet body 1 is in a first stop position, in which the south pole Z faces the element 13 as
shown in Figures 1A-1C, or in a second stop position, in which the north pole N faces the

- element 13. As is apparent from the drawing, the active coil sections 9a and 11a are so

arranged that they face a magnet pole in the stop positions of the magnet body 1. In the
present embodiment the element 13 is situated on a ferromagnetic plate-shaped body 15 with

 which it is integral or to which it is secured. The body 15 comprises two upright wall

portions 15a, which extend parallel to the axis of rotation 7 and between which the magnet
body 1 and the active coil sections 9a and 11a extend. The other inactive coil sections 29b
and 31b of the coils 29 and 31 are situated mainly outside the area bounded by the upright
wall portions .15a_. _ . - .
If desired, the actuator may be provided with two Hall sensors 17a and

~ 17b to determine the position of the magnet body 1. The Hall sensors 17a and 17b are

mounted on the plate-shaped body 15 and are disposed at opposite sides of the axis of
rotation 7. | | o
The actuator in accordance with the invention shown in Figure 2
comprises a permanent magnet body 21 which is rotatable between stop positions about an
axis of rotation 27. In the present example the basically rod-shaped magnet body 21 is of
square cross-section and consequently has four identical longitudinal or outer surfaces. The

“magnet body 21 may have one or two pairs of magnet poles. The drawing shows only one

pair of magnet poles Z, N. At its axial ends the magnet body 21 has round end journals 23
supported in stationary bearing elements 25. In Figure 2 only one bearing is shown.

The actuator further has coil means, which exclusively comprise a first
active coil section 29a and a second active coil section 31a. Both active coil sections 29a and
31a extend parallel to the axis of rotation 27 and in the stop positions of the magnet body 21
they face one of the magnet poles. The actuator further comprises a ferromagnetic plate-
shaped body 35 with an element 33 facing one of the magnet poles in the stop positions of
the magnet body 35. The plate-shaped body 35, which carries. the active coil sections 29 and
31a of the coils 29 and 31, further comprises two upright shielding edge portions 35a.
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The actuator in accordance with the invention shown in Figures 3A, 3B
and 3C comprises a permaneht magnet body 51 and a coil 59 having one active coil section
59a. The mag_net body 51 is élongate, is of round or circularly cylindrical cross-secti
supported in two bearings 55 and is rotatable about an axis of rotation 57. The magnet body
is diametrically magnetised, has tow magnet poles Nand Z af opposite sides of the axis of
rotation and has two stop positions. The actuator coil means formed by the active coil section
59a extends parallel to the axis of rotation 57, is situated opposite the magnet body 51 and |
faces one of the magnet poles in the stop positions of the magnet body 51.

The actuator further compnses a ferromagnetic plate 65 with a
ferromagnctxc element 63 and upright wall portions 65a. The element 63, which faces the
magnet body 51, is for example cam-shaped or strip-shaped and serves to secure the stop
positions of the magnet body 51 when the coil means is not energised. The actuator further
has two Hall sensors 67a and 67b in a similar way as shown in Figures 1A and 1B.

Together with the example of a control system shown in Figure 4 the
actuator shown in Figures 1A-1C or 3A-3C forms an embodiment of the actuator unit in
accordance with the invention. '

The block diagram in Fig. 4, which shows the electronic control system
of the actuator unit, comprises four blocks, i.e. a first block I, which represents a matrix
unit, a second block II, which represents a second control unit, a third block III, which
represents a first control unit, and a fourth block, which represents an amplifier unit IV. The
matrix unit I has two inputs a, and a, for applying two signals from the Hall sensors,
designated H, and H, in Figure 4, and the second control unit II has an input b for applying
a signal representing the desired position of the magnet body of the actuator in accordance
with the invention. Although the Hall sensors measure a leakage field of the magnet body,
which may be disturbed by the presence of the plate-shaped body, it is possible to generate
sine and cosine signals, respectively by adding and subtracting the signals from the Hall
sensors. The sum of the signals from the Hall sensors provides information about the position
of the magnet body and, as a consequence, about the polarity of the magnet pole facing the
Hall sensors, whereas the difference provides information about the positional error of the
magnet body.

Themamxumtlhastwooutputs ofwhlchanoutputc, is connected to
anmputd, of the first control unit III and an output c, is connected to an input b, of the
second control unit II. ‘The second control unit II has two outputs, of which an output e, is
connected to the input d, of the first control unit and an output ¢, is connected to an input f,
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of the amplifier unit IV. The amplifier unit v further has an mput f,, to which an output g
of the first control unit is connected, andanoutputh whtchrscomctedtotheeonmeans,
denoted by the letter C in Flgure 4, of the actuator in accordance with the invention.

The control system operates as follows. A request for a certain magnetic
field direction, which is caused by a certain position or orientation of the magnet body,
presentedtothesecondcontrolﬂ Thesecondcontrolumtthendetermmeswhetherthe
instantaneous magnetic field direction, which is dtctated by the mstantaneous position of the
magnet body, eorrespondsmthedesu'ed direction. This is aehtevedmthatmthesecond
control unit II the desired position signal is compared with the postuon s1gnal from the
matrix unit 1. Ifthetwostgnalsareldenncalnoacnontstaken,1ftheretsad1ffereneethe
coxlmeansCareenergtsedwathe'amphﬁerumtwtomovememagnetbodyoftheacmator
from one stop position to another stop position, the first control unit III ensuring an exact
approach to the desired posmon of the magnet body by means of the posmonal error signal
from the matrix unit I. -

'l'hemagneto-opncaldevmemaccordaneewnth the invention shown in
Figure 5 includes an embodiment of the actuator unit in accordance with the invention. The
actuator unit comprises, forexample theacmatorshowantgures lA-lCaudtheeontrol
system shown in Figure 4. Theacmator whxchbearstherefereneemuneralSOmthureS
compnsesthepermanentmagnetbodyl whxchtsmpportedmthebeanngmeanss,ts
rotatable between two stop positions about an axis of rotation 7 and has magnet poles N and
Z at opposite sides of the axis of rotation 1, and further comprises coil means for
cooperation with the magnet body 1, mordertomtatethemagnetbodylfromonestop
position, for example as shown, into another stop position, which in the present example is
reached after a rotation through 180°. Theeoﬂmeanscompnse at least one active coil
section of an electrical coil, whxehcoﬂseeuonextendsparal]eltotheaxtsofrotanon7and
mthestopposmonsfaeesamagnetpoleNorZ Thtsembodlmenthastwoacuveeotl
sections 9a and 11a, of which Figure 5 only shows the eorl section 9a The coil sections are
mounted on the ferromagnetic plate-shaped body 15. | '

The magneto-optical device shown in Figure § further comprises a
turntable 84 which is rotatable about an axis of rotation 82 and is drivable by an electric
motor. The turntable serves to supportadnsc-shaped record catrier 86, particularly a

' magneto-optical recording disc; havmg a recordable and/or reedable magneto-opucal MO0)

layer 86a. Theaxtsofmmuon&ofthemmtableuextendsperpendtcuhrlytotheaxtsof '
rotation 7 of the magnet body l.:'l-'hedevxeeshowantgureSfurthercompnsesaumt%
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for recording and/or reading information. The unit 90 inter alia comprises a light source 92,
particularly a laser device, an objective 97 for projecting a focused radiation spot on the MO
layer 86a, a beam splitter 96, and a photodetector 98. If desired, a mirror 100 may be used,
as in the present example. The objective 94 is preferably movable in focusing directions
transverse to the MO layer 86a by drive means, which are not shown here and are known
per se. Moreover, the objective 94 is supported to be movable in a radial direction relative to
the axis of rotation 82. For this purpose the present example uses a slide 104 which is
movable along a rectilinear guide 102. The guide 102 extends parallel to the basically
radially oriented axis of rotation 7 of the magnet body 1. In operation of the device 80,
particularly during recording in the magneto-optical disc 86, an alternating bias field is

required, particularly a magnetic field with magnetic vectors oriented transversely of the MO.

layer 86a. A request for a desired magnetic polarity from a disc controller is then applied to
the second control unit (see Figure 4, block II) of the control system. -

The scanner in accordance with the invention shown in Figures 6A and 6B
has two actuators in accordance with the invention, for example two actuators as shown in
Figure 2. Of these actuators only the magnet bodies are shown. The scanner is intended for
2Dscanningandoompﬁsesamdiaﬁonsource292,parﬁwlarlyalasersoume, a first
actuator in accordance with the invention having a magnet body 201a, which is rotatable
about an axis of rotation 207a, and having a second actuator in accordance with the invention
having a magnet body 201b, which is rotatable about an axis of rotation 207b. The elongate
or rod-shaped magnet bodies each have at least one reflecting longitudinal or lateral surface
202a and 202b, respectively, for deflecting a radiation beam 294 produced by the radiation
source 292. The axis of rotation 207a extends perpendicularly to the axis of rotation 207b.
Viewed in a system of orthogonal axes XYZ the body 201a produces a deflection of the
radiation beam 294 in an X direction and the body 201b produces a deflectionina Y
direction in a projection area 296. By separately driving the actuators it is in principle
possible to perform any desired scanning movement over the area 296. The beam of light
reflected from the projection area 296 contains information about this area and is detected by
an optical detection system. _ . .

It is to be noted that the scope of the invention is not limited to the
exemplary embodiments disclosed herein.
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1. - An actuator comprising a permarent magnet body which is rotatable
between stop positions about an axis of rotation and has magnet poles situated at opposite -
sides of the axis of rotation, and further comprising coil means for cooperation thh the
magnet body to move said body from one stop position to another stop position,

characterised in that the coil means exclusively comprise at least one active coil section of a

coil, which coil section extends at least substantially parallel to the axis of rotation of the
magnetbodyandsubstanuallyfacesoneofthemagnetpolesmthestopposumnsofthe -

magnet body. .
2. ' AnacmatorasglaimedinClaiml,chamcterisedinthatthereare

provided means, not being coil means, for holding the magnet body in the stop pésitions.
3.  Anactuator as claimed in Claim 1 or 2, characterised in that a further

active coil section extends parallel to the active coil section, said coil sections substantially

facing one of the magnet poles in the stop positions of the magnet body.

4. An actuator as claimed in Claim 2 or Claims 2 and 3, characterised in
that said means not being coil means comprise a ferromagnetic clement which extends
paralleltotheaxlsofrotauonofthemagnetbodyandsubstam:allyfacesoneofthemagnet
poles in the stop positions of the magnet body.

5. ~~ An actuator as claimed in Claim 4, characterised in that the ferromagnetic

element forms part of a ferromagnetic plate-shaped body to which the coil means are
secured, which coil means extend between the plate-shaped body and the magnet body.

6. An actuator as claimed in Claim 5, characterised in that the plate-shaped
body has upright edge portions between which the magnet body and the coil means extend.
7. An actuator unit including an actuator comprising a permanent magnet

body which is rotatable between stop positions about an axis of rotation and has magnet poles
situated diametrically at opposite sides of the axis of rotation, and further comprising coil
means for cooperation with the magnet body to move said body from one stop position to
another stop position, and including a control system for the actuator, which control system
comprises two Hall sensors, characterised in that an actuator as claimed in any one of the
preceding Claims is used, the Hall sensors of the control system, in the stop positions of the
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magnet body, being disposed at opposite sides of a plane which contains the axis of rotation
and is oriented transversely of one of the magnet poles, the control system comprising a
matrix unit having a first input and a second input for signals issuing from the Hall sensors.
8. An actuator unit as claimed in Claim 7, characterised in that the matrix
unit has a first output for a signal representing a positibnal error of the magnet body and a
second output for a signal representing an instantaneous position of the magnet body, the
control system comprising a first control unit connected to the first output of the matrix unit
and a second control unit connected to the second output of the matrix unit, which second
control unit has an input for a signal representing a desired position of the magnet body, the
first control unit and the second control unit being interconnected and each being connected
to an amplifier unit for energising the coil means.

9. | A magneto-optical device comprising a turntable for a magneto-optical
disc, which turntable is rotatable about an axis of rotation, and comprising a unit for
recording information and further comprising an actuator as claimed in any one of the Claims
1 to 6 or an actuator unit as claimed in Claim 7 or 8, the axis of rotation of the magnet body
of the actuator extending at least substantially perpendicularly to the axis of rotation of the
turntable.

10. A scanner comprising a radiation source and further comprising an
actuator as claimed in any one of the Claims 1 to 6 or an actuator unit as claimed in Claim 7
or 8, a lateral surface of the magnet body, which surface extends parallel to the axis of
rotation of the magnet body of the actuator, being provided with a mirror for reflecting a
radiation beam issuing from the radiation source.

11. A scanner as claimed in Claim 10, characterised in by the presence of a
further actuator as claimed in any one of the Claims 1 to 6 or a further actuator unit as
claimed in Claim 7 or 8 comprising a further actuator, a lateral surface of the magnet body
of the further actuator being provided with a mirror for reflecting a radiation beam issuing
from the radiation source and the axis of rotation of the actuator making an angle with the
axis of rotation of the magnet body of the further actuator.
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