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Aciuator conprising a rotatable magnet body; actuator unit coﬁﬁf@?%od”ézne

actuator and a control system magn(ft o-optical device conprising the

actuator, and scanner -conprising the act uat or.
The |nvent|on relates to an actuator conprising a pernmanent nagnet body

which is M%F@M%éﬁo tatable magnatibody; aguator umit gamprising the actuator andi ahas

Furt hor " amrol systeh shfigieRs oftica? BEVG, bepplibia o scoifiod 4o SShurf Bhighiipe e

nove sai dattmatorf rom one stop position to another stop posi ti on.
The invention further relates to an actuator unit including.an actuator
conprising a permanent nagnet body which is rotatable between stop
posi ti ons about an axis of rotation and has magnet pol es situated
dianetrically at opposite sides of the axis of 10 rotation, and further
conprising coil neans for cooperation with the nagnet body to nove

said body fromone sto ositipn to another stop position, and including a
contr ol systemfor nn&l %EMWWM%§MFWtWY

Hal | sens ich i éBtagbe?et?ﬁn stop positions about'Hn axi¥ of ftiidrCind i thg{esum t

are known
situated at opposite sides of the axis of rotation, and further comprising coil means for

5 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

10 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
15 (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
20 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
“both coils are energised the magnet, which is in a first stop position, is subjected to a driving
forcewhichcausesthemagnettoberotatedintoasecondstop'position.Intheﬁrsthaifofa
180° rotation period the magnet is then accelerated and in the second half it is decelerated.
25 Just before the second stop position is reached the energisation of the second coil is
terminated, while the first coil remains energised to maintain the subsequently reached stop
position. ' ' ' .
Thelmownacmaofformspartofanacmatorunit,whichftmher
comprises a control circuit for controlling the drive currents applied to the first and the
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15 (herewith incorporated by reference). The known actuator serves for
rotathukébﬁﬁ et about an axis of rotation for the se. of

magnet o-optical’ recording and conprises the rel evant gﬁﬁﬁﬁgva%hich iIs .
arranged near a nagneto-optical recording disc, a first coil surrounding

t he magnet, and a second coi l di3posed above the first coil, which is
of f set fronlthe central axis of the first coil in the circunferenti al

di r ese¢and cgiil. (Fos the detection;ofia sotatiom of theymagnet welative tos theCstop posmens two t he

pos Pl lefpbfis'det Yo e 1iikad 23 fc R S A Mifler Rt o Aoty Flpment 19,
sur f ancouldr sutfacé Of thelsetand icoit. V\hen " both coils are energised the
magnet, which is in a first stop position, is subjected to a driving

force which causesAtdimgﬂ fmmmoﬂmmtw&mm\msoﬂs on. In

accef erate %ial&t“#edessé%g%é&hah GP#ﬁ @gg:ﬁel’ at‘ﬁgé @%ﬂ%{é E@Whe

- secoafid s:bmplerxo Arotker disadvestageis thincuponcengrgisdtionroftoth Boils thecinitial trqué S
termnated, while the first coil remains energl sed to maintain the
subs 8Xerdad on the-magnet is small, a maximal torgue being reached only after a certain romtioncnown

Cont Ao et g e 8 i) NGUBE JIR} oot of o Shpemer stBRERORTY T

t he/ lstggSBOSI(gl%llland latie Géekleiatibhs until a well-defined stop position of the’ magnet is

2
om?cbeﬂ fpahe& disadyantage isthat the first,cqil isanesgised permagently, wehigh requires t he

St 0P, RBstik m&—@b | enents are used, one el enment being secur‘
to an |nner su e anﬁc er elenent to - an outer surface of the
second coil . A di sadvant age of the known actuat or

and actuator unit is tha t%gl
_ Itnsano;ectof mvennontoprovxdeanacmatorandanacmatorumt

which are of simple construction and which can produce rapxd rotations of the magnet body
15 with a comparatively low electric power. T R '
Theacmatormaceordamethhmemvennonxscharactensed 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
20 the coil means are energised the special arrangement of the active coil section results in a'
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.
25 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
30 poles are preferably disposed diametrically.
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
completelysurroundsthzmagnet Inordertoenableadnvmgforcetobegemrated in the
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5 ‘are needed to obtain the desired rotations of the magnet, whi ch nakes the
constructi OanlH and conpl ex. Anot her di sadvantage is on
ener gi sati on of éﬁ? coils the initial torque exerted on}’%’#&amt
is small, a maxi mal torque being reached ogly after a certain rotation.

As a result of this, it is difficult to re&lise |arge accelerations of the
magnet starting from a stop position and | arge decelerations until a
wel | - def i rstap e mst pesitionsyef e magnet,theaagnet and ther drivecail oocupy, muaglly offset

oqu oo icofs B tac Gt il L il s S SRR colf b which

It is an eRiends parallehw the\axiy oforotitionp beingdpaced apait. Theractuatbr furthert comprises
uni t which are of sinple constructjon and which can produce rapid

rot at i ons ofe Halk mmwlgwmpmm GWWW%&%‘ wer .

-(Ii-gﬁ a?rteaﬁs exc#hljgéecgfy corrprl se at ngegéf one actlve (gﬂ]@sec I@ggrﬁo%lmaf ‘Cl{(l)ﬁ*

whi ch coi |driving torque is exerted onche ataghet; which bedupiesiastby ppsition.| Ehe torquerdoes aiot

of rotatiqn of the_nmagnet bqdy and subs antJ M"‘ aces .one aqf t '
magnet poliRcresss yntd &B’ﬂ%s‘?t“?&?@"‘!ﬂ As It\’ﬂéﬁ"% ragif well;defined
neans are &g@f:&' a0 e&lg&sspem al arrangenent of the active coil section
results in driving magneti-c di pol e perpendicular to the dipole of

‘the permanent nagnet boAn embodimentfof the actuiter it agropdance withsthe Anventionris age
of this is that when the coils nean are ener sed t he
posi t i ¥hs charaetgrised,jn that “FB?Q%P‘P? &%?%89”‘%“’?%@“

one st op. oedy B the ithf poritions, A aiikd sto&@pos.tw@"‘m‘% Sipbal Bliaig

the | ow pooinciding withrthe gtop pdsitions ean be irealised imapassive mannerdance Wit h

‘the invention has the advant that _iits construction i s conpact and sinple
and only a snall \Mam %?fﬂ? mﬁﬂfr@d’ ‘Qm %E’(Y?n opis
pr ef er abl XPﬁ?&eﬁQ&ow Seoil st
axis of rotatlion and can have a ci rggﬁlar or squarg cross sectlon ol?| ent gbl

t r ans\iér seaid coil wbﬁonsxsub facingrone Tofcthe audgnetopoles urllhetstop pmuidnsmflthe of

" PTs to BRSHEbRdd: (g %n&%&@rﬁb@% RSP Se5tis Jhe, 601 pekias eangrnerate
an at least substarmally 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

20 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

25 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

30 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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di scl oses an actuator having a rotatable rod-shaped pernmanent magnet for

generating a bias field for the purpose of magnet recordi ng, which

act uat owa@eéipdeses a drive coil which conpl et el y sur ipgdiigssdgigy magnet . |
In order to enable a driving force to be generated in the WO
96/ 11484 4 _

PCT/ | 895/ 00784 3

st op ??f&éﬁykb%ﬁs&ftﬁd‘ﬁeﬁﬁﬁ S Betvhdei Wi ﬂ.?gnélfb%pgl goi | occupy

mut ua positions, “the axis o gnet and the
-cent raouumgsmmtamn of ¢he nmgnetbodyuwhenthecoﬂanemscmmteﬁdrgisedo the axis of

rotation being spaced a t T act uator further c ri ses one Hal |
el ement secured to ?ﬁ%&ﬂ“‘&pﬂgg the inventigRiifnet . A 5
di Sadéiﬁ?éciflfseﬂ pﬁ{ fgﬁ‘%g@%ﬁ- drive
coil a small 1niti aI r vpﬁtg%éngtﬁé@ xéf? on rﬂﬂﬁ%iuﬁl ch
ocfupbady to which thecoil means diecsecured, wlnhinaolhnleans extendbetaese twpmte-shh d

magn: S rotatlo a .result dlffICU| tQ reallse r api
el | ey apdhe Ewﬁalmmé Hefromagne plar-shaped body et e
of t*ﬁoﬁﬁﬁ?b?&d&ﬁé%@ﬂ%&ﬁﬂabﬂﬁew rmans W?ﬁl&ng' din

that there“are provided nmeans, not being col e magnet
body magnetic citcups ofdhé activescoil’section an seasions,f sot Ihnstherdmmtgeneratdﬁm

preferent. 0Si [o3o]] with the stop_posi.tions can be

r eal 0 ﬁdé‘?%é &Eﬁlm?\’mg?coml ra%ly vesthednvegﬂﬁ 10CYenbodi ment of the
agy uat or in accor dAnCEmbidifeht 6F the \4etihio?in tftﬂ?l n-that a
further active coil section extends par alri11 to tﬁe actaﬁ/@"%m issect|on 5
sai d aharactezmed mﬂmshmsbmhaped podyabxm@ngln edge pomions detweenowhich the t he sti
p05|t|ons t %%ga net 8 @/Eﬁs&m %lto%tinrs]e greser}ﬁee :]of t\/\opeé:l%odve coi |

sect I
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

15 leakage of mtemalmagnencﬁeldsmdthepenetratlon of external magneuc fields into the
actuator. The last-mentioned aspect is of particular lmportance in order to prevent a position,
suchasapreferennalposxuon ofthemagnetbodyfrombemgdtsmmed Afurtheradvantage
ofthepresenceofupnghtwallportnonsnstlmt:tmxt:gatesaposslbleadverseeffectof
inactive coil sections of the drive coil or drive coils.

20 Theacmatorumtmaccordancew:ththemvennontscharactensedmthat
anacmatormaccordancewnththemventxonnsused theHallsensorsoftheconu'olsystem
xnthestopposmonsot'themagnctbody,bemgdxsposedatopposttesldesofaplanewhxch
comamstheaxtsofrotauonandtsonemdn'ansverselyofoneofthemagnetpoles,the
conn'olsystemcompnsmgamamxumthavmgaﬁrstmputandasecondmputforslghals

25 issuing from the Hall sensors. The Hall sensors supply signals which depend on the
perpendmﬂarmagneucmducuonofmemgnemﬁeldatﬂwlocanonofthcsensors During
rotation of the magnet body, which has a- north pole and a southpole, signals are generated
which vary sinusoidally in dependence upon the angle of rotation of the magnet body and
which are shifted in phase relauvetooneanothcr Surpnslngly, it has been found that addmg

30 and subtracting these signals results in signals which are ‘measures of both the position and

' theposmonalerrorofthemagnetbodyandwhxchconsequentlyenabletheconlmeanstobe
controlledsoastoobmnadesuedposmonofthemagnctbody Itlstobenotedthata
matnxumttstobeunderstoodtomeanananthmcucoradderlsubu'acterumt



1
an at | east substant ially wholly symetrical nmagnetic field. An advantage
of this is %Q& actuator exhibits an at |east substantially wholly
uni form torque c acteristic, as a result of whi ch exacm’lﬁgll
rotations of the magnet body can be reali iid by neans of a sinple 20 drlve.
An enbodi nent of the actuator in accordan with the invention is
characterised in that sal d means not bei ng coil nmeans corrprl se a

ferromagnetic el ement embpdimentof thecactyntorynitin acgordsnce; with the mmaencm

The top fEkARTR @Wﬁ@ﬁ%@k&ﬁ@ w5 o for iy G s Bfutal

el ement, g6 ofthemagiet bbdy dnd b'sefondCotpritcor Arsiral feprésehtind an finspiifariedaed on
rel uctance effects, Teluctance forces ensuring that the rragnet body S heI d

in one of position of thepmagnet body,cthe gontrel sysem comprising.a

neededs et B8 ity i AR £ S comrol pol Sdrbik 9 té*ﬁwh&bﬁ“ompui‘é?f

rel uct ancmeqﬁitﬁﬁtm@m sécond oiérol Wit Hast hﬁlﬂpﬁ@tbrmﬁgﬁal Fepreséntinf @ dSfedt

body in two ways. A 30 reluctance torque counteracts rotation of the

‘magnet bomsmqmnf thegnagnet hedy,rtbe firstreontrol unit and the; qecmcmlamtcbm dr aws

Taaner noRPRr R anh 3, bR indca ook RS ol B FRlos e ol B "°

conpensat Prin@ us®vf B donatbrousie thel first S6ntiv? UnittOmiPasssthe dbsirdd pabition with thée

‘bearing ngans, WD 96/ 11484

PCT/ | H35/i0stantancous position of the magnet body. If there is a difference between the two last-

whi ch pr ol chblel foRHHohS § Phide"'D apfilid e SEIPAREF ul i Brded o OB e Mifbher

iext ends,

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
15 wrntable 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
20 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
25 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
30 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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counteracts a rotation of the magnet body when the coil neans are not

energi s An enbodi nent of the act uator |n
accordagf:teg‘g“‘ﬁ“the i nvention is characterised in t?P

ferromagnetic el enent fornms part of a ferromagnetic plate- shaped 5 body
to which the coil rreans are secured ich coil nmeans extend between the -
pl at e- shaped and t gnet body. The presence of the
ferromagnetic plat nﬁ"ﬂh of the,bias field | requised, for magnetg-optigal act i ve

?rglglne c{’dé{r?gcur?%@ge act b@@f.‘?ﬁﬁéﬁh’géﬁ%ﬁb@‘g‘s% &Rokle}gcorl ,

rreansumgitadmalesmfaces lrmethe ukis&ﬂ rotagion] shiould bé dotatstli thiough180¢ aboit the
i nproves the drive e f| ci ency. An enbodi nment of

t he a®Xisaf é?taﬂﬂn»aWthmV{ﬂl M@W@m& of the magneh,body: By, means ofn

Erggﬁe@ﬂe”ggj‘ ’EYES‘{&EQ‘“@‘&%O rreans ex endh'%sg&ebggwy Q?&W%ﬁh@ﬁlﬁg

pl at emahmered polatity reversal bebie possible within) fopexdaniplect aisjance with the

I nvention hasarranetrc shre I ng function in addition_to the other
functions al ready M@leeapﬂ@mpémwtﬁe 15

lrrggﬁe ack prdafl%é; |nt%gﬁﬁ%mbﬁ&kﬂtwuﬁlﬁ%?§% -nen!r“rﬁglnﬂ% aspec |s B

part rswhm“r Arpeanheniscaiownoperase from Photoniés Speotraj December 19925 pp198:-400;
prsferentral l&l_grtron of the magnet. body from bei ng di styrbed. A further
40 arkKeya R f(berewith ipcorperated: wdhe kBown;scanner is a gwe- | t

i v ARl R b égﬁﬂi%%ﬁﬁﬁks%m Wl b e, 0G0 T

accoratreangement ind & photodetetion."Thes mitrer arrangensont comptisesttwo mirrers witithuateor in

.accordanc vmth I i nvent i IS used t he Hal] ensor of the control
syst &ofa dlff%ee a@m @erwﬂwﬁs erqagse WRsed at

opposy Q{e‘ Qfen%n@ ane which _ cont ai ns the axi s of rotation and is
oriented transverse of one of the magnet poles, the control system

chdiprising a matri mmammoﬁdmmthﬁpunvmdncompm mhationfsnurce

si gha i Ssui n from t he Hal | sensors The Hal, | sensors su ¥ _signals
whi cﬁ"’aeéghﬁ‘ 4’{%’ r?&F@ﬁP'A‘?’ ﬁgurmgnet i ¢
fiel Ohceémh&emﬁ%émwﬁﬁ laiﬂ?&ﬁﬁce bot§! fﬁwﬂ% et
body, which has a north pole and a soutgﬁ |gngl S are generate A

whi clthe axig ofrmnmndﬁlthqmagnetdpﬂycbfnheacmmrbhmgqngvmwm niifronop&: t he

magnet. bod nd, V\hrchaes fted i.n- se reIatJvetooeanother
S RISTRR Jisfats for pefiefig,a rolipion beam g Jroms the ‘ha

20 advantage of the scannermaceordancewﬂtbemvenuonmrerahares:des 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

charactensed by the presence of a further actuator in accordance with the invention or a

25 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.

30 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
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. .
30 and subtracting these signals results in signals which are neasures of
both the posyé bgimgasd the positional error of the magnet

whi ch consequently enable the coil neans to be controll e&%ﬂ*ﬁ@%&'
obtain a desired position of.the magnet bqgdy. It is to be noted that a
matrix unit is to be understood to nean an’ arithnetic or adder/subtracter
uni t. . V\0,9Q/.11484, . )

PCT/ | B95/ Whichthe beam is incident. ‘?‘hxs makes it possible, for example, to form a Lissajous; figure
An enbodi pﬂ'ff 1ffelddgh or unit in accordance with the invention is
characterlafse{e&d |nm{nggtl%the matrix unit has a first output for a signal

representing a positional error of the magnet body and a second
out put for a signal _re&[hees,entin insi)aﬁmt aneous gosition of the
‘magnet body, the contr oiReSH¥ W, bg dlescribed Jp more » Byi way: of example,

§to SStWiéié%ge@gggﬁea{.aﬁﬂgs,g?tﬁﬂi& unit and a second control unit

iconnected to t out p the matrix unit, which second
control unit has an inHiguedA is &diagrimmatic plaaviéw ghowihgd first embodiment of the

‘position of the, nagne; bod he fir,st control unit and the second control
uni t bei nﬂfmmmﬁpgi‘%ﬂé@téa‘%‘fﬂn%h bei ng connected to an anplifier
unit for energising thesaghl aan%m- : 4 : -1 3 j t
the first control unit?é npalrggg t he eslivrled b&”ﬁ#ﬁg%ﬁ@ﬁﬂ@ﬁ%ﬂmﬁm,

i nst ant aneous posi ti on Rigure 1€ iseyseetiomal diew [-I¢ bfthe acratorcshbivariarFigureet Aeen
the t | ast - rrengj.onegnﬁos',t I ons a, pul se is %&’I ied,to the anplifier
uni t order to rotat &EHE &é@m%m%ve Showing, 8 pag-ofi2 sesond e
desired Rambddifiend Sr°the Yefiltbr R deccttande vriek e fiveddif, L1 1 ! control unit

a

‘for a given tinme 1nterval. The invention further
rel ates to a nmagnet o- ofFigureBAdis\a diagrammaticsplarny viewl Showing iat third enfbodirent of

’ p?ggg;a}[ gh?tﬁtt: iagt?llatogiixslc’ %i ch v%ilrfl; B}eaglvgnt{osﬁ, r o.t at abl-e about an axis of
Figure 3B is a sectional view Ilg-III; of the actuator shown in Figure 3A,
15 o 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, | |
20 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
25 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
30 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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and conprising a unit for recording informati on and further conprising an

act uat orw0®6/11484 accordance with the-invention or an act uag, LL ol n
accordance with the invention, the axis of rotation ofeflwgy‘r)régg&r‘let body -

of the actuator extending at | east s_u-t§tantial |y perpendicularly - to
the axis of rotation of the turntable.” The nagneto-optical disc intended

o ArBareeyy, T Heft ol SR 95 Al 114, hllgifet ARG efBaa by o8 s 0¥ on
sour csectionl and fethertactiie coil isedtivn) iex@end pufille] B thedRiscHf Oidtin 7.  Mgnetic

field, also referred to as bias field, present at the information |ayer. By
| ocal Iy heat i Agetasiiatorifurthes comprises aneaps, masbeingtoibmeans, ifonholingm t he

" ecucty Tdgit body. 1380 st bbtions. THER! SR tntild, A iehOimRESRE ifedt, ' °
i n§ orwhichdn thepreseritcexample isGonstituedtbyca soft-idhi whichoéxtbritR piirdlfel th the?-  The

polarity of the bias field then determ nes the local polarity in the

i nf ord¥% PHFotatign. (The gletaent 13 ensures that when theqoil; meansiaye matenargisedithei on | ayer

2" cimphéliefbBfY 10 4 3 og b BRon M oficniBle FRAR Hofl Z.tags e RERRRE sy

~ ener ghowhtigFigures 1A-0G) or rasetond stepiposition, ih Whick BiEPicith Pole N datek ighe Of

-

300 Gauss 3Q neasured at a . distance of 1 nmfromthe nmagnhet” This can be
achi g@ﬂ% 3piAsHis Apparent fraputhe drawing, the-active #pil sections<is and, 1 lagare soquar e

ol " ariafifed e Moy tab0 o tmboBl pOBS 16 the stop mosiigns o, the, Fonepet bady i It sy
for 9%7:;{:2(8 emboimeit thecHlementdlois situsked owfeproniipodtic plass-SMpe@Body 15 witn
PCT/ | B9 dntegral or to which it is secured. The body 15 comprises two upright wall 6
For Ui 134, WhichP Ot parafill tofifie Bk of Thikion 7o Bettbedi wniBARE h0ighR | €2
body 1 and the active coil sections 9a and 11a extend. The other inactive coil sections 29b
15 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
20 rotation 7. | | o
The actuator in accordance with the invention shown in Figure 2
cmmmﬂmsépmmmnmunmgw#baﬁrzlwmnmisnnmﬂﬂebamwulanppmﬁdmmabmnan
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
25 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 292 and a second active coil section 31a. Both active coil sections 29a-and
30 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 29a and
31a of the coils 29 and 31, further comprises two upright shielding edge portions 35a.
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recording the preferably rod-shaped magnet body, which has nagnet pol es at
two opposi t ayo 9611484 0NYi tudi nal surfaces parallel to the axis 3789
shoul d be rotated through 180[err] about the _axis of rotation, which
coincides with the longitudinal axis of t magnet “body. By neans of 5
‘the actuator in accordance with the inventfon this can be effected in a

very efficient and raplf. scmator T atcordance with the Javeatior Shovr i FEvees SA
within, for exanple, : ;

rel ates t i ﬁﬂ'ﬁaﬁm Id,'{g%' . adtiVe Hofi VBRI €
wth the %gg‘%&;ﬁ rcf)drékia e actuato u'!nle‘?lyiofr'l1 g@%%ﬁg;ﬁﬂﬁ%oﬁe [ r?\a/‘g’?\lt I on,
i.e. a 59a. Feeamagnet baddy Hnis elongate ioofirquad orccifcnlankyRiydindrical crogsesettion, is

Decenber 1992, pp. 98-10Q; 1 Keyi n R.._Shar herewith incorpgerated b
ot of ance FPPPHEl AR WA HEaBRorS ROl Jf RpRbIE A0OUL AN XIS Pl Fotptigh s - o magas hody
and co ri'sgﬁﬁm@trﬂﬁll ini‘%n)él'iiéa ' N Al 2 se cided,
and a gﬁot odet ect or?Th m rr(’)?agar&’?gng ment I%Wszégtt sxng‘grs%dg?gfﬁgﬁfg?e
r ot at abl erotation aiad has twa stop pesitions: ’The acmatonicaibimegnsoformed dycthe activecenil section
means of res nt,. drive el enents. .15 . T -
scanner |ﬁ¥\a§1€§'ﬁ?@ap?€€ﬁ 1P the gXis MmﬁFP%ﬁcb‘rﬁswP@&&Pmﬁ%ﬁhaW%heﬁchf and
and furthgjeg | t:0lead : ] ' ntion or an
actuat or uni tafﬁn)bf a@co%ﬁc@%?ﬂﬁ?&g@%gﬁﬁ@on, a Pg?%rSQ'surf'ace of the
magnet body whi ch ext elfhe actuatdr fartheocomprises acferrommagnétic platet 65 withfa t he
magnet, .bo of the t uat bei n rovjded, wth a, mrror or.a .. mrror
curT ad0 istromiaggtc Flemeat B3 and upriaht wall poichs fa; THe: clefens £ whic fades ..
An 20 adv. h '&ni“ﬁﬁ@'ea Csﬁ'l[Wkl? \ @e& IsBres fnd ' I a
resi des i%ﬁ%ﬁ%g??isitléﬁst - @H ve sy te?nﬂf or  t m'r&rﬁ‘rior, mc | sh%:)stﬁé
r est r ai nepositjons ofcthe magnettbodyeS kivher the cdibmeanscis not energised. Phe hetnatot further
-rod- shaped na t.body results_in,a nininmal noving npss,
e erbod s o Fall Ensbe, A7, and 676, 8 BUBAT Ry B8, SHAE 1, CigHISShA and 1B,
characterised by the prﬁ,g@mgle Wr aa%diﬁ? ' ﬁ"w { Mal hE
I nvention or a 25 furtheér actvﬁ%ttg?Eum' | nOfaccor g?\%%%%tﬁﬁa?ﬁgqﬁ ver‘lttilﬁgn
conpr 18i nastaatémshoway indFiguresdA-4C ot 3A-AC forms an enibodimedit ofithe aciyater unitdn of
the further tuatgﬁilntgeei.n rovided with a mrror for reflecting a
radi at | oﬁcﬁg%?%g’ e radiation source and the axis of rotation
of t he actuat or e he Bl ﬁﬂ%laﬁ, | Fig_ 4h | shoWs Eﬁ%ﬁg gfonErB et
body of the further actuat oo;a.k Th mp@xg'swgéﬂr ot at i%ﬁ' 0 sgc maglralst
bodi es prafttbe abtugtorainit, somprigéscfour bigks,ri¢. asfirsh block Iawdiicterepresents a matrix
unit, a second block II, which represents a second control unit, a third block III, which

20 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,

25 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

30 magnet body.

_ The matrix unit I has two outputs, of which an output c, is connected to
an input d, 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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30 Thus, one of said actuators provides deflection of the radi ati on beam
fromthe radiation source, particularly a laser source, in a first
direct i B0 %fld#84cxanpl e the X direction in a syst em oPcunBdsngreEl axes, .
and the other actuator provides deflection in a second direction, for
exanple the Y direction. By nutually fofferent drives of the actuators a
scanni ng beam enmanating fromthe scanner can performany desired

;%%n:még?/ % gﬂiﬁ‘lﬁmv‘Nr The aiplifief uaiit IV further has an 'inplPE2 % Whidfan output g
whi cof the:fist sontrel unit isieonnected, mgmputh.pwhchbscpmmtedaoaupbeu mheanfor m a

By e, p ik o257 Rl Rl iyt morenanpr o,

with reference to Thecskitrsl ﬁ&méﬂéﬁﬂﬁd"follows ‘A request fo certai ghetigur € 1A
is a di agrarrmatlc plan vi evis/?shovm ng a first enbodi ent !c.)? i ma
it directione gvhich, isccapsad b

aét ufle Y A&ertaipcposition or orieritation of the magnet body, isFigure

%thi'e&i@‘éﬁs B2 et Bt ], ThE B Ronb b Ripebli bt 1 - 1o

1A, irdtantaneous mag) field direcfiomuwhicE it dictatél By b TiBlanfanBisSRARIdn 6F the €W

showi ng a part of a second - .enbodi nent of the actuator i n accordance

wi t hmageet bardy copsponds to the desired direction. This :smcgmvedmm im the segondmmat i ¢

P! a0 e HICH B ikl pobintaAgHaT T borBared with B pofifot Higtat Efon? 2" 92"

10 matrix unit I. If the two signals are identical no action is taken; if there is a difference the
coil means C are energised via the amplifier unit IV to move the magnet body of the actuator q
from one stop position to another stop position, the first control unit III ensuring an exact
approach to the desired posmon of the magnet bedy by means of the posmonal error signal
from the matrix unit I. '

15 "The magmto-opncal devme in accordance ‘with the iiivention shown in
Figure 5 includes an embodiment of the actuator unit in accordance with the invention. The
actuator unit comprises, forexample theacmatorshowanxgures lA-lCaudthecontrol
system shown in Figure 4. Thcacmator whxchbearsthereferencemuneralSOmFlgureS _
compnsesthepermanmtmagnctbodyl whxchlsmpportedmthebcanngmeanss,ls

20 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

25 section of an electrical coil, whxchcoﬂsecuonextendsparal]eltotheaxxsofrotanon7am
mthestopposmonsfacesamagnetpoleNorZ Thlsembodlmenthastwoacuvecoxl
sections 9a and 11a, of which Figure 5 only shows the ooll section 9a The coil sections are

mounted on the ferromagnenc plate-shaped body 15. |
The magneto-optical device shown in Figure § further comprises a
30 twmntable 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 mdable magneto-optxcal MO0)
layer 86a. Theaxnsofmmuon&ofthemmtableuextendsperpendmhrlytotheansof '
rotation 7 of the magnet body l.:'l’hcdevxceshowanlgureSfurthercompnsesaumt%
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Fivgure 3B is a sectional vi ew lII[err]-111[err] of the actuator shown in

Fi gure 3A, Figure 3Cis a sectional vi
l1d[err]-11 Ijvfgrr ©f the actuator shown in Figure 3A FcimBosioorss

Figure 4 is a block diagramshow ng a control system of an enbodi ment
of the actuator unit in accordance with t I nvention,

gre\%cg I5n?hows di aggm}m a \ﬁ an enbo men,t m}ep%lzram net o- ﬁlgﬁq

1523, Ry Pl Q‘“%%“"@”%pﬂf&m Pockild radigripd g@‘m@f ‘.”sr‘é“’,

per spect i layer B6ay a)bedxinspﬁmmﬁerand hcphotodetdéto;w& Ifdesired, a mirror 100 may be used,
The actuator in accordance h e |n ntlo own in. Fjgures 1A, 1B 25
and 1C coffpi @sspras%gmpls%g ?ﬁse&mevﬁbl vas lrmo

exanpl ? %ﬁ?ﬁ%n‘? m? 6 lg‘e’ r'85d dﬂ%gﬁ‘éinsb%ﬂichlal‘esndt%ﬂo@ﬂaﬁfedaﬁ‘

presen square cross-section and has at Its aX|aI

ends ci r cpérase. Moncover the ebjective 94is supportéll torbe movabie in paadial directivh relative to

beari ng rreans 5 unt ed a frarre Th bear| ns 5, whi ch defipes an
axi s of 1%9 %&“}ﬂ%l‘#sl?eﬂ lH‘?B”f'nalgnet

glsfgalt gdtiaﬁt oppggfnge isgiégie“s‘aéfgﬁ%s %w&dﬁa axl s W ‘ﬁ@e magngt body

1, whi ch mdiallycorientedigxis of rétatiore 7 ofithe nfagnettbudyd Ini.operation of the device 80,
The actuator, further conprises coil neans, in theggresent exarrpl e_f ormed

by t wh0 achartieulady dugipg ing in the magnetgroptical ting hias fieldds i cal
coils 9 % particularly a magnenx\ﬁeﬁpﬁtil‘}ﬁfgmuc vectors oriented transversely of the MO.

Per I395/lay¢r 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
/ 15 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
20 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
25 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.
30 It:stobenotedthatthescopeofthemvennonxsnotlmtedtotbc

exemplary embodiments disclosed herein.
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8 respectively. The act| Oa and l1lla, hereinafter also
referrqu{,gﬁg gctive coil m‘!m{u“m wﬁwm‘rt her active coil section,
extend p 4B4:0 the axis of motatlon ¥. PCT/IB95/00784 The .
actuator further conprises means, not being coil nmeans, for holding

t he magnet body 1 in two stop p05|t|ori§ These means i ncl ude a
ferromagneti c el enent 13, 5 which in the present exanple is constituted
by a CHAIMS:on strip which extends parallel ‘to the = - axis of rotation.
The el enent 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 elenment 13 .as - shown in Figures 1A-1C, or in a second stop
position, in which the north pole N faces the el enent 13. As is
apparent fromthe drawi ng, the active coil sections'9a and 1la are so 10
arranged that they face a magnet pole in the stop positions of the magnet
body 1. In the "~ present enbodi rrent the eI enent 13 is situated on a

ferrogagnetic pl at e hifor EWS corrprl man nt W h 13 r6ikdble ©F O

which it is secured. The bod two “upr portions
15a, WMMIqmamlmm némuenmhumgmmlammmﬂmeeppmch the

g?ﬁgft'f‘#a‘&%eag‘gsy?ﬁl d the ctive cop:ﬁ? sections 8 and 11a ext, ntcylg ;’?Z
Si tuamgmmwymm@ﬁmb@@m@ﬁaﬁgdsﬁunwmm&a% ng gg E’?loin por tions

15a desiT t he actuator ded with

E) V\g reharacterised rin that the geil means ez(&jdusut;dym uteleaneomamwe cﬁﬂcs&cﬂdmoﬁmﬁgnet
pody il Wil Pt sERACHTEms 53%6&#&23@93 elrre tﬁsf ‘?ﬁr‘é@e E&?&ﬁq 3na$e‘
The i Yody 'And GABSARIANY fibes ore'UT the /

conprises a permanent magnet body 21 V\/m ch i’s rot at ab etvveen stop - /
posi tiagnet Pedy a axis of rotatien 27. In the present exanple the [

basical |l y rod- shap 1. i sguar 0SS-section and ’
consguently has fgg'r%%gﬁ‘tfs Mﬂ‘&?‘@&&&l%ﬂﬁf%@ﬁé’&%%he 25
NEYNgirovided ni¥hnsienot it cvibmesns, \for Rolding Bé niERaeEbodiCinSthe | ng shows
onl ngge pai r ofm net poles Z; N At its axial ends the ntgdgrslet body
21 hds round end j mngorzsclamedga@mdomz; chatactesised jin that ai fugthet enents

25 Iguifd €4 Sectioh txteridl paRiiidf td'fhe' steive 011 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
15 that said means riot'being'ooilmeanscompriseaferromagnetic 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
20 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
25 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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The actuator further has coil me ' I vely conprise a first
active coil section 29a and a seﬂmll|mlll|?|mﬁﬂﬂi||ﬂﬂlecuon 3la. Both active
cai | sectiont02¢M44y 30 31la extent pardl| & %o the axis of rJtGHIB3¥0GH and
in the stop positions of thée nagnet body 21 they face one of the

magnet pol es. The actuator further conprid8s a ferromagnetic plate-
shaped body 35 with an elenent 33 facing one of the nmagnet poles in the

stop posi iragnet taidy, beingtdisposed;at-opriosite sigss ofra plame which bomtains itheigxis Of romation
carries the, active., coil segtipns and 3 of the coils 29.and 31,
o her cHmb P crintid, SRnsyerel of k.ot fbe Hifkmer poles e Mokl eysbin Soprifih'a®",
96/ 11484 ix unit having a first input and a second input for signals issuing from the Hall seéisors

PCT/ | B95/ 4
The actua8or in accor daAm ectuitoh unit asiclaimed iin €laimolvchamcterised dn tims theamatrix

and 3C_conprises ermangnt npagnet bo 51 and. a .coil havi n ng acfive
coi | séctmﬁiﬂs a%“ﬂgﬁ@%ﬁ@%@@%ﬂﬂ%&?@‘&aﬁhﬁ@oﬁa
circul arl ' ' ggmm , afl fhstantane ] n]aggmbﬁfgyi 55
and is ro%/eg?g%:o{el%l%gﬁag{ axis of rot%ﬂiﬁfgn 57.°@flt?emﬁnamggtm€ody 5 |§m"6

di aret ri ceontyol ispstemt comptising:a firstveontrghunit gonnecter tg the %mwuw@f ithe-matrix-unit f
the axis of rotation.and h t 0D JpOSI L1 ons. e a Qr coll
means for andya Wé‘o&&’ 9_@“ EBP'F”@C‘PY@?] %3 0%@5;\ °g§?°e¥?5&'*p‘é'ﬁ§rvaﬁ'ﬁﬁ £
axi s of 1 girtid] YnitHas anSinphr fér'a i ofthe t body, the

QigriaP peredefiting
faces one of the magnet poles in the stop positions of the nmagnet body 51.

The adO@uafiost controlunit andhthei secendscangrol unit heing intesconnected and eachabeing connected
ferromagngtic el nt .63 and upri ght |l _portions 65a. The el ement 63,
whi ch f actst #DP lef“mﬁg‘b‘m@%q@ﬁ@%wﬁsr exanpl e cam shaped or
strip-shaged and Serve%hﬁgﬁael&pﬁcﬂf&viae%mgﬁsi% @ﬁﬁmhblérférﬁfmi%ﬁtdlﬁﬁﬁ&l

. er

body 51 when the coil neansS is not energise e actuator furt

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
15 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
20 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
25 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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has two Hal |
and 1B.

sy.stem shomﬁv?a"H%r e 4

forms an enbodi nent of the actuator

_invention.

‘shows the electronic control
a first block |
whi ch represents a second control
unit,

four blocks, i.e.
second bl ock 11

whi ch 20
represents an anplifier

represents a first control
uni t

sensors 67a and 67b in a simlar way as shown in Figures 1A

Together with the exanple of _a control
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uni t

accor dan

actuator shown in Figures 1A¢ PLEIBPSI00784
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of the magnet body of the actuator I'n jaccor deMce tth the i nvention.
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whi ch may be disturbed b pla & shaped ‘ﬁgdy, it is
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PCT/ 1 B95/ 00 : 10
of. t he anpl 7@63?’%%?% V. The anplifier unit 1V further has arPGF{B9s/06784 t o
whi ch an out put g of the first control unit is connected, and an
out put h, which is connected to the coil neans, denoted by the letter

The control system operates as foll ows. guest for a certain magnetic

5 field direction, which is caused by a cértain position or orientation of

t he magnet body, is - presented to the second control I1. The second

control unit then determ nes whether the i nst ant aneous magnetic field

direction, which is dictated by the instantaneous position of the

magnet body, corresponds to the desired direction. This is achieved in that

in the second .control unit Il the desired position signal is conpared

with the position signal fromthe 10 matrix unit |. If t@3 two signals are

identical no action is taken; if there is a difference\the 7coi | neans
tzi)oée/ of the '

C.in Figure 4, of the actuator in accoréﬁgf with the invention
r

C are energised via the anplifier unit IV to nove ﬂ'?as}

‘actuator fromone stop position to anot hes sKop pos gn, {the first
control unit Il ensuring an exac 8J position
of the magnet body by neans of thé om t he
matrix unit 1. 15

.accordance with the invention sk ' > nbpdi nent
.of the actuator unit in accg 2
unit conprises, forg

“control sysZQUn‘

‘reference 80 in ¢{ pOdy 1,

‘which is support en two stop
posi tions about ‘ : Z at
opposite sides o AN ’ _ ’ Broses coil neans

for cooperatio
‘body 1 from one shgf :
‘position, which i ; : ) fter a rotation
.through 180[err]. The coil iy Dt se a5t one active coi

otate the nmagnet
i nto anot her stop

Hy
|
¢y dy g f
ol 1 1 o [ g P
) 'ﬁ’

e1

FIG. 4



25 section of an electrical coil, which coil section extends parallel to
the axis of iQn 7 and in the stop positions faces a e N
or. Z. This M%@F t has two active coil sections 9a anopqﬁﬂ’gs’g&g“
which Figure 5 only shows the coil section 9a. The coil sections are

mounted on the ferronmagnetic pl ate-shaped body 15.
The magneto-optical device shown in Fi guge further conprises a 30

turntable 84 which is rotatable about a s of rotation 82 and is
drivable by an electric notor. The turntable serves to support a
di sc-shaped record carrier 86, particularly a magnet o- opti ca

recordi ng disc, having a recordabl e and/ or readabl e magnet o-optical (MO
| ayer 86a. The axi f rotation Q—t hestu abl e £t S
perpendi culary to uge axi s of e rotati §?1 §§§)f th gn« odyeﬁa_ The

IF

devi ce shown | —ELIrE further conprise [t 90 g

96/ 11484

PCT/ 1 B95/ 00784 for
recordi ng and/ reading in onprlszs a

97 §pr
bean
¥ be psed,

e b — G—- — — - — v -

D
| i ght source 9P
projecting a fp

ein

S ffatTomspot—ontie—hS oy 86
‘splitter 96, a phptpdget ec . 'ﬂﬂﬁﬂTﬁj, a i rror | 10
‘as in the presght exakp| 4. Th% objectiye 94 is jprefgralgy
-focusi ng direcplons filransyerse to Ihe MO | ayer {6a Dyl qri neans

whi ch are not 'swewr—he and &rle—krews VB+eo4 ebykective
94 is supported to be yabl elin a rad rel at t he
-axis of rotation 82. églr) this anpl e s%§ sﬁ%e 104

‘which is movabl e al dng a rectilin The pui de 102 extends
parallel to the basically radi al | Is of fotation 7 of the

_magnet body 1. In operation
| | IC < 650 5 1B <

FIG. 3A

FIG. 3B
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10 particularly during recording in the nmagneto-optical disc 86, an
alternating bias field is required, particularly a magnetic field with
magneti c veNQP611484 ented transversely of the MO | ayer 8&&TIRIYVWAR st
for a desired magnetic polarity froma disc controller is then applied to
t he second control unit (see Figure 4, block Il) of the control system
The scanner in accordance with the inventi shown in Figures 6A and 6B 15
has two actuators in accordance with th lﬂgention, for exanple two
actuators as shown in Figure 2. O these actuators only the magnet
bodi es are shown. The scanner is intended for 2D scanni ng and
conprises a radiation source 292, particularly a |aser source, 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 20 having a magnet body 201b,
which is rotatable about an axis of rotation 207b. The el ongate or
rod- shaped nagnet bodi es each have at | east one reflecting |ongitudinal or
| at eral surface 202a and 202b, respectively, for deflecting a
radi ati on beam 294 produced by the radiation source 292. The axis of
rotati on 207a extends perpendicularly to the axis of rotation 207b.
Viewed in a syst @@ of orthogonal axes XYZ the body 20la produces a
defl ection 0f5the\%i£ radi ation beam 294 ingyn Xzdirect{gpn q@nd ghe body
$ ,

201b producesya d ctioninayy directionjin a projgctionp area 296.
By separately =\t Gt e ~gle to
perform any des i f 7ight
reflected from rMpj ecti i for i 0 hi 8 area
‘and i s det ect edpf—= —anr]-optt.chl—detpecttor syst. dgn—B0-]— =1 N-
It is to be not 1€ SCOpeE O e rnventi |sdaao T t he
exenpl ary enbpdi ments di scl osed herein. . N 96/ 11484 -
PCT/ 1 BSSTO0ER AL’ IIILLLL LIRS
SNNNNANNNN 86
7 2884
l —82 6
94 9 92
Yoo
- — |
(|
90/’ 104 100 102 %



12 CLAI Ms: - 1. An actuator conprising a .
per manent mwpg%,g y which is rotatable bet ween stop positions about
an axis of ro i and has magnet poles situated at opposite PCI/IB95/08788S
of the axis of rotation, and further conprising coil means for cooperation
with the magnet body to nove said body fromone stop position to

anot her stop position, 5 characteriseda p.that the coil neans exclusively
conprise at | east one active coil secti 05 a coil, which coil
section extends at |east substantially pafallel to the axis of rotation of
t he magnet body a ﬁubstanti ally f adf#b one of the magnet poles in
the stop positions of t magnet body, 2. An
actuator as clained in dkhim1l, characteri sg¢\n that there are 10

provi ded neans, not bei ngAxoi | neans, fza& ‘ 20tbgnet body in the
stop positions. 202a 2 as clained in aim1 or
2, characterised 2‘” i \Section extends

r

parallel to the active coll sect\i'ﬁnrhsal_q_c\oi I yons substantially
facing one of the magnet pdqles in the stop poOsj<+rNA of the magnet body.
4. An actuatjor as clainmed in Cljaim2 or Clains 2 and 3,
characterised in 15 that daid ans not being coiy nmeans conprise a
ferromagneti c el enent whi cEX#EMds paraljl el 40 the axis of rotation
of the magnet body and sybstgntially faces ondg of tihe nagnet " poles in
the stop positions of thg nagnet body. 51 \ An act uat or
as clainmed in Claim4, chara 2925ed in that *he feﬁromagnetic
- \

\

\

\

77777577 FIG. 6A
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2010 207b

296 -
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The invention relates to an actuator comprising a permanent magnet body (1) and coil means for cooperation with the magnet body.
The magnet bosiy is rotatable about an axis of rotation (7) between, for example two, stop positions. The coil means exclusively comprise
at least one active coil section (9a, 11a) of an electrical coil, which coil section extends parallel to the axis of rotation of the magnet body
and substantially faces a magnet pole in a stop position of the magnet body.




control unit has an input for a signal representing a desired position of
t he magnet body, the 10 first control unit and the second control unit

bei ng i nterconnected and each -bei ng connected ~ to an anplifier unit for .
ener gi sing the coil neans. 9. A magnet o- opti cal device
conprising a turntable for a magneto-apti cal disc, which turntable is

rotatable about an axis of rotation, and conprising a unit for
recording information and further conprising an actuator as clained in any
one of the Clainms 15 1 to 6 or an actuator unit as clained in Caim?7 or

8, the axis of rotation of the nmagnet body .~ of the actuator extending
at | east substantially perpendlcularly to the axis of rotation of the
turntable. - 10. : : A scanner conprising a radi ati on source
and further conprising an actuatoras clainmed in any one of the C ains

1 to 6 or an actuator unit as clainmed in aim?7 20 or 8, a lateral
surface of the magnet body, which surface extends parallel to the axis of
rotati on of the nmagnet body of the actuator, being provided with a mrror

for - reflecting a radi ati on beamissuing fromthe radiation source.

11. A scanner as clained in Cdaim10, characterised in by

the presence of a further actuator as clainmed in any one of the O ains
1to 6 or a further actuator unit as 25 <clainmed in - Claim?7 or 8 conprising
a further actuator, a lateral surface of the nagnet body - of the '
further actuator belng provided with a mrror for reflecting a radi ati on
beam i ssui ng fromthe radiation source and the axis of rotation of the
actuat or making an angle with the axis of rotation of the magnet boql

of the further actuator.
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