2150707 ELECTRO OPTI CAL DEVI CE FOR TEE ELECTRODYNAM C CONTROL OF THE

POSI TI ON OF A RADI ATI ON SPOT The invention relates to an Qi(ﬁﬂ(‘?—? i cal
devi ce ;for-the/- el ectrodynam c control of the position of-a  adi'alion spot
inftwo'*'5 ' directions relative to an information structuré of a noving
I nf or matcarri er, nanely, in a first direction for focusing the '

radi atiod_spot on thepigtrR6OPriQN, SikvIee ! k0RE TN GLECYRODRONDO CLORYRALC bF Ol N 2

pl ane perpendicul ar to the f;irst digt'ié}%&&?%f@[mfgﬂégﬁ'i%%?a track of the

information structure, which devic rame, a lens #
system conpri sing at |Teasinwneide melaties hteaan oglieccrd-optdical raevﬂee\sfomht&‘i;ng
to which the lens LS gl cure i.Ch | i vo I -
relative to the f regﬁgig%@g %n\c}(%%/%ﬁ’%a%esg%%}gr ef oéagzr{i s‘%ag e ?nr (%?sai d
optical axi$ and idiraceions raistiveabt anainfiogmationpstructureast ® mawipgorti ng

means for the 15 ipforddtisn Ma¥Pidr)Onatel ) 1604 HILSE ddr&aAbh NEIrPEJEubRS @heXi S
nmounting forns the pivotal axis agd at f‘%git one bearlag)g &lch fits around
the bearing pin, SR#98; 8% % &08fRig PRHFEGHFE 498t thifoPeiPBEns for
transl ati ng the | elireedontimg planegpexpendilicuddnd g the Abwgtdideetfunvééml axi s,
respectively. 20 e - e | ce HGeh N an
optical record pl aff(]a'%o‘figsdf'?é?gksgg ?Jne qroggg%thJ[rgg?&ﬁﬁ |i%gt ion_0068757.
The | ens sydt em i coaprineget! fxanednerlengl sYsten compeifdngat] legstaonecAgng ol i ng

Zorrlpri si ng t he _en%\tmaﬁicafnchxasfx# tlékiUd hqakliﬁisge@vehizigu fheiLEgs tsbfﬁem_eml wal | .
Sl eeve pPearl ng e S rom I n axl - Irectl on
2nd 15 o1 | dabl o orFHEDD aSTHRY e e Ce aarriehle Fatanive iR e fand abgtt
novabl e al ong and appleitabl exiabparalléie tpiandt spacasi fromnsald epticghpxbetandels
portions of a st alfigo yaliGeiiafil W26 cfiéP1volal BELACKUBOPEETARE £ollbfe

stator yoke is provide annul gri ‘per manent nmagnet and the stator
cooperates W th 3¢ens moystingyhich samprish 2 Reaghng (ain| Eoge ARIAPIYYtimese
nmeans conprise a Giks Whdngivotaliasis had Le4b 6md behfgewtich fite Secund

I I
cylindrical sleevaehus fionetyanglatihg riveclamat woupkingh@loéngnsndnpimoting. 138bout
In general this type pfvogj,fgg‘ip; Qggg&gifvag\./i ce nust have a
. 20 Such an électro-optiéal device for use in an optical record
player is disclosed in Eufopean Patent Application 0068757. The
lens system is arranged eccentrically in an end wall of a lens
mounting comprising the end wall and a cylindrical sleeve adjoining
this end wall. A sleeve bearing extends from the end wall in an
25 axial direction and is slidable on the bearing pin. The
N ' cylindrical sleeve is axially movable along and pivotable about the
' pivotal axis in an air gap between portions of a stator yoke which
forms.fart'of-the actuator means. This stator yoke is provided'
with an annular permanent magnet and the stator cooperates with
30 moving actuator means on the lens mounting. These means comprise a
coil wound around the cylindrical sleeve for the axial movements
and four rectangular coils which are secured to the cylindfiéal
sleeve by an adhesive and which are bent to match the shape of the
cylindrical sleeve for the pivotal mbvements-of the lens mounting.

35 In general this type of electro-optical device must have a



2 Iarge dynam ¢ bandwi dth in order to. guarantee a satisfactory
control *of the position of the radiation spot. A large dynam c bandw dth

is also inportant for another reason. The susceptibility of the device ta~b
shocks exerted on it decreases as the dynam c control system'i S capabl
more rapidly elinminging the error in th2 position of the’#adiation .-
caused by the shock. Particularly if the electro-optical device is

~incorporated in, for exanpl eb?nan optical audio 10. .record player, used.| n

a vehicle, the kargni (vaamice bARAFIIE B oRFASTe &N EWTEP SecBie nore
apparent. Thesﬁ'iﬁfédterﬁmohﬁfﬂl oflenhieCposidearrafbek radisndeseptible to

ext ernal ~shocke,o and, )L see Spa1dURIALERLCOERNMhbSreg idok O of  the

| ens syst'em a?‘ﬁft'due concentration of a substantial part of
the mass of theadasher meamen.ng The suseertipiHgyi efl the devdee OTherefore, in

order to reducegidis efe@ela Q:fn eXtREePedses i ihie r@h@mﬂ@%ﬁﬁtrbS required than
Is desirablle. A |l ow power aL di ssipated in

degirabl e ?Iﬁrld}{l e nat 3
the coils 20  S¥ffemt hd °ﬁ? fisi®Oni"AtF ’fhg &ui"e control
circuitry. Mremeer intthe posdvbondefi te redi@ﬂ:mmtsppt:a:taessdolbm ruction. In an

elieotro-opti cal i JGHLAE Mot IS i1B0HloBIdbBhpk ediNeaREN| NG par agr aph

which is less 2 susce to 'external shocks and c\%‘o has a | arger
dynam ¢ bandwi dith, i'éq‘?é'l’?%dnﬁﬂnt fory ?’?"‘B?’e’eliﬂlg%ﬂtéc?lor?ﬁ th a maxi mum

| ongi t udi ng} dlf@fb‘iﬂ%la@&ieﬁdemgnahOMialé | mBe \diigateficata o6cts the optical
axi s of the |eng sysiempnd Lhe BiyohaldXhird! afligediens ARUNLing 30 and.
er '

wi tpia | ateral ECTI o grea an tw ce ameter -of the |ens
system and t heelestreraptical 4e|véc¢ eﬂssq?éh?m#g griceptiile Pt uated on

OppOSI te sides @fternal shocks and 1s slow due to the eccentric
position of the 1lens system _ and due to the
15 | -concentration of a substantial part of the mass of the
" lens mounting in the cylindrical sleeve. Therefore,
in order to reduce the effect of external shocks more
power is required than is desirable. A low power 1s
desirable in view of the heat dissipated in the coils
20 | and the dimensioning - of _'the required control
circuitry. Moreover, the known device is of intricate
construction. - - ' . '
In an electro-optical device of the kind
' described in the opening paragraph which 1is less
2.5 susceptible to external shocks and which has a larger
dynamic bsndwidth, the lens mounting is of 'elongate
form with .a maximum longitudinal ‘dimension extending
along a 1ine which intersects the optical axis 'of the
lens system and the pivotal axis of the lens mounting
30 and with a lateral dimension no greater than twice ‘the
diameter of the lens system, and the two parts of the
lens mounting which are situated on opposite sides of
the pivotal axis have the same or approximately the
same mass and the same or approximately the same mass

35 distribution. A device having these features is known

W



the pivotal axis have the same or approxi mately the same mass and the same
or ;approxi mately the sane mass 35 di stribution. .A device having these

features is known = 3 from European Patent Specification 0 063 934. As a-
result of the:el ongate formof the |enssnounting the nass of the nmounting

i's mngRuzed. The lateral dinmension can be adapted to t’he 'di ameter of 5
~the | system Even when it is desired to arrange the lens systemin an
“openi | chfrogx Bervgsan Pagérit Specidifiatibhie®d 0621934. nounting, so that the

‘entire circunferepge, ofdie Lpn&esyes%gggée ro nglg {) )y gparts of the lens
nounting, it will not be necessar to make eral - di mensi on of

the |ens nnun’?‘?"l‘f@i‘fgarté‘ér“'ﬁ?aﬁftWecé"’?‘rfénll%Frré'tlé*miéf-‘dt h&heens systeM_#n
"general , the lateeshldideneiosi eih(b'ﬂ"lalaﬁpfeamtbefhe didhéER Liee two partsTof the

-l ens nDuntln [ sjtuate n_ o e .sides of the pivotal axis have
the same?’ 9&1.\@“ 1‘g'gspp P o% et 27' "?‘fﬁeﬁpgﬁ esiped Lo AFTANBRhe same  or
appr oxi nat eI ythehdesa rsystiens idi st!r pbmﬂnsnwhicthheextleeds vighat ing i s

subst anti al | ytma{,gemcqqeboielﬁ,st@&gngﬂé y g&d mgamlﬁalL eAs a result of
this, the |ens w@‘_n |s i mmune t o shocks and t supgortl ng- means of the ‘
c

20 lens modAEF ntht ©15pj eBEe 4754 A& AuREPuded cBE during pi vot al
movenment s ofpartheof IMSlemmﬁnmggpem:f QLIIE Got T ebdddawy Ng the track of

the i nf og)dmtlg,n RRET bR - 1AGE rddiplgnﬁitog ok N€he Pie ngtep'z)‘r 1:l(;;_nventlon in an 25

.el ectro-optical device for t rodynam ¢ ‘con th_e position of a
radi ati on spotdTBeF tther F¥iles tthe riiapetest pf) che tkens gystemf ofmat i on  struct ure.
of .a novi ng igeherdigt the) 1a8éFa1€81ineRd o Yan itR 8ndl1es! Hineetion for focusin

the rad| ati Fhe R part(:)sn oft ee llet?s]c %Ht?éilng which are situated
on opposite_s:l.des of the pivotal axis have the same or
15 approximétely the same mess and the same or
approximately the same mass distri_btitipn_, the 1lens
mounting 1s subét_ant:lal]_.jbalanced both statically and |
dynamically. As a result. of this, the lens mounting
| 1s immune to shof;ks and the supporting mea_h_s of the
20 lens mounting are _not' subjected td varying forces
during pivofal 'moven'!er_xts of' the lens mounting
. performed when following the track of the information
carrier. _
According to the present inventior.l,' in an _ ,
25 electro-opti’cé.l device for the eleci:rodynamic control ' Nt
of the position of a radiation spot in two directions ) .
relative to an information structure of a moving
information carrier,. namely, in a first direction for
focusing the radiation spot on - the information
'30. structure and in a_' seéond direction ‘in a  plane
perpendicular to the _fii'.‘_st' direction for following a
- track of the infor._'mation sttuétui’e, wh'ich. device
comprises a frame, a léné 'system comprising at least

one lens having an 'optica_l axis, a lens mounting to



30 . structure and in a second direction in a plane perpendi c@
to the first direction for following a track of the informatilon
structure, which device conprises a frame, a | ens system conpri si ng at

| east one | ens haV|ng an optical axis, a lens nmounting to 4 which the
lens systemis frigidly secured and V\:hl ch #s pivotabl e relative to the franme
-about a pivotal axis parallel to and spaced from sal d optical axis and i ﬁ
al so transl at ea n t he |vo al n means for the
| ens nounti ng bh J(::lbrrglr"zlnge’”:al 5'3a 5 égﬁ‘*’ﬁf \fﬁ%‘%‘% Js"%&?lhsist he pi vot al

axis and at Iléarstald-ne rptativegtohtheh frawes atooting phwtbbasxisy pin, and

first anthsecong el RAt 8MagNet e ABEAsR1d (BA2%a1 gt LSt ing the lens
mounting along  and gxpl voting _it about t 10 pivotal axis,

respectively, tH&1 &R %Eﬁﬁlf*ndlb‘%ﬁ n'g*eo fpiéP%aﬁxés’ f BPRROTHIRBY a naxi mum
| ongi t udi nal  cdieges Sfoonthex Lemsdnontahwhich lcomerivhisbesringrmiact s the opti cal -

- f the le S h t nting and. with
ZX: Zt gral di ne% g% %],S&@ ?felg#er&ﬁ?a%%gh %%S{W ce;?hleagdllgg np%of the | ens
system and thé’eﬁﬁb“gpalf‘g%‘ Etts; peound nehenpeaning pinhiand é#rétsﬂduat ed on

‘opposite sides seaandtmctfwégiéﬂu Astdatob aMbdla fohetrMudgr appr oxi mat el y
t he same

: ~or [ OXi same Mmass .

di stribution, e bléeg?l r’?ﬁ“‘i‘g’“g ﬁﬁ‘ﬂ“%oﬁ% g"s%énql §<| 1’%“ wire which is
connect ed ¥ omévem egis,haespetivelyd wltﬁ Cleng xiemtitng memgh:ft he | ens ;
ngunting to prQiigkgatlenedoth! GtRL al tﬁ*ﬂﬁlﬂerloﬁmudim | flelefif1oqnd of the

bex#i ng pin bein 9 connectied to a sui) port which is secured to the frane, and
the position 25%tensiing alops & lipg, which farerdgetsothe Retirdd  #H§ pin being
adj ust abl e i n afdithecleénsn dysedis \ands @hé. Opidaeaplabﬁlsalofath Ddnst he | ens

mounti ng. mounting and with a ‘lateral dimension no greater than
15 twice the didmeter of the lens system, and the two parts

of the lens mounting which are situated on opposite

sides of the pivotal axis having the same or
approximately the same mass and the same or
approximately the same mass distributién-, the bearing :
20 pin comprises a flexiblle metal wire which is connected
at one end to the frame and which extends through the
lens mounting to pi'oject therefrom at its other ‘end, the
latter end of the bearing pin being connected to a
support which is secured to the frame, and the position
25 of at ‘least one of the ends of the bearing pin being
adjustable in a direction transverse to the 'pivotal ‘axis '
of the lens mounting. .
The use of a thin bearing pin has the
advantage that frictional torques which are exerted
30 on the bearings and hence on the lens mounting are
small since the frictional forces act on a small
radius. The adjustability of the position of one
"of the ends of the bearing pin permits a correction
for small deviations in the orientation of the
35 optical axis of the lens system relative to



The use of a thin bearing pin has the advantage that frictional torques
which are exerted 30 on the bearings and hence on the |ens nmounting are
smal | ,since the frictional forces act on a small radius. The adjustability
of the*Nosition of «qne of the ends of the bearing pin peLnits a correction
for s@ deviations in the orientation of the 35 optical -~ axis of
t'he ns system relative to -5 other parts of the electro-optical
devi ce whi ch apeh@dpacest of the éleetis-dpEicalTdivicerdndch 8t confedteliStd N an

electro-opti calydou.ce Wil Babai¥abhSkeRBRE 10, 1o 0UCh G0, b FpUNtEd in
a sinple rapid nmanner an rch resulfs In the lens mOUNtTNg expely enci ng a
m ni mal fricti GhtR@ Lenrepsty dearingppimEhich car,be|moystedhdnts ﬁgmmaMri se

t wo ialnnu:c ar rubu%nﬁaaamsaﬁmhmermﬁ:mﬁ Phe) 1e¥d) in6hin 23 dxpESiedcEngsS RACE
axially frome

ach. other. sSuch bearihgs are commercially avail able, have a-
long 1if8 and Bi‘bjcﬂﬁ‘éeg?ﬁcﬁf% “T’l"?c?{]‘%ﬁ‘.’-f fgvements.  or nini mal power
consunption, in ongheriendimuntingf nasheonprieattvwonadnuday iruby teetingsofomeans
are situated behyael ife pAldSnfth bllthed SriTbaALLd I=108 sé’%?' £4c%0! g'nsaX' s

and the second actuator neans are situated near the en
nmounting. The SER&Fd $chubaagingfoare copmencipliy:avaidable chaveqe oms: Hfe ens
‘mounting so I5and profide fituimdB|frietLpaes can be exerted with forces of a

.gi ven nmagni t ude. h rangenment | he first actu r _means,. which exert
axi al foftes on th-egofengi%uﬁﬁﬁgfg%e B\t/g'é’ﬁ’t ne°%n§g€%¢i“f%%°?etr}‘§ mounting
near the pivot &nvention ths firet iactuatognmeans avensituated datwery the ends of|

anot her embodi gREt1eRs dodBtingVadlr Ok PRvsHa1Naast A 2Ry Febaicattidkor @ Si NPl €

coi | configuration maé/fsge l{segd, t-h&%i!rl%t ﬁgﬁi@t?ﬂe secon 'a.ct at or Jreans
respectively cBffHS 8¢ FiFugteq Rl thshaqfeP Nt 8 act e P8 eans on
t he | ens nount antpaxnd deans texartl foecendn che uaider oft ché lwesruotidghso f r ane,
the firsteand $£GOQH 1nal torques can be exerted with forces of a given -

magnitude. The arrangement of the first actuator means, ﬁhich

exert axial forces on the lens mounting, between the ends of the

. lens mounting near the éivotal axis results in a compact

construction. - j .

20 In another embodiment of the invention which has the advantage
that a simple coil configuration may be used, the first and the
second actuator means_tespegtively comprise first and second
permanent-magnetic actd;tor_means on the lens mounting and first
and second actuator—coil means.on the frame, the first and second

25 permanent-magnetic actuator means being disposed at least partly
along.the circunference of the lens mounting and being spaced from
one another in a direction parallel to said optical and pivotal
axes, and the actuator—coil means comprising a plurality of coaxial
coils which are disposed: around the lens mounting to form tﬁerewith

30 an air gap and which are axially spaced from each other on a common
coil former. The coils may simply be.wound on the outer
circumference of the common coil former, which is a simple
procedure. The coil.former may also be used as a cover for the
lens mounting.

%



25 per manent - magneti c actuator means bei ng di sposed at |east partly
al ong-the circunference of the | ens nounting and bei ng spaced from one

another in a direction paral lel to said optical and pivotal axes, and _tise
actuator-coil neans.conprising a plurality coaxial coils, which argl=3].
di sposed around the Tens mounting to formtherewith 30 -an air gap and-

which are axially spaced fromeach other on a common coil former. The coils
may sinply be wound ond Bfothdt Gimb6d fneHETF BHC En@ntibiE, GRIBKDRedilves NYEARS ,

which is a sinple procedure. The coil fornmer al so used as a cover
For Sthel ens. mounttPAgs Sfarte efdy of Tns, 1" Bisiine, ant “BAch 185, rgEREA ShCH
which reayifes |itanle tspageuaton hgiksndshec_)ﬁigdteadldarsscqndUattﬁungoramdaami ch can
operate with only dobrfaet Pﬁ%@ranﬁobé&ndt{&miﬁén%%&%gcﬁe%ﬂﬁcéf%ﬁ&é;rea@ﬁans

conprise first and second per manent-nagneti c act uator neans eac

nount ed on & respdPBERtRd em& SrsReRbiveoAre Sfqeee dong RldescpS theiens fpurking,
| Fe on opposite: siwvieéh Qe tdicopposttélsidesd 9fOfhel pEvdtaD axi® WE tig lehdre fir st
per manent - magnetic_a to on._each _si the | ens _nmpuntin
conprisi'ng an axi ar f’jg/ﬁég n'!et'terg%%%f NS geﬁgfmn%igﬁg r?ﬁgur%f 9vﬂﬁ"(%ts‘se °3eﬁ?c?'es%dse
situated in a pl aé thnidernmagnting cogprisingjapoaxialiyimagnetdsedtfinet ng

perpendi cularly t QethéneRt HAZnEO Whedd icBikreNes QREddtal HXhSprand doatafitygide
axi-s, and the second 'Pﬁrna%gnt-naﬁgnetlc act uat or ans on eilCh side_of the
lens mount i . conprrataloetis, st Satsndine pesRRILcTlar TF 2 ths 1ee EoRAHLBHE o

opposite sides of theeoptdeqglakis/ @ndithet piyorabnshs, andthe sdcoedual 15

- di sténces theref r%@m%‘ﬂ r t - ' or
nmeans bei'ng magnet’i ze ?Fl t%ggéigng& | ?‘g’c?‘%‘%ngér ac| e| %Eooﬁﬁgq%%r@%%
cont ai ni rlg the optPERILSARS $varRPrEpRenS| Ragnats Siruated rne: o erf Af B second
act galt or neans j o}dawguleosm@hs& th® rﬁkﬁécﬁiﬁé Ifaraeqaﬁfaiew ni‘afbﬁtl;] B@eyuaEar

sai ong sigdes of,.the |le nt i W t 0 t he axes of the coi

ext endi ng pﬁpendidéﬁ%lnrcff/n%g%s)%oa’ er% gn%ag&e)ﬁ? é’if nf%gs?ﬁgéo%ﬁr%%nt%@ eg%d t he

pi votal axis when acheatiogmeans being magnetized in the same direction parallel to

sald plane containing the optical axis and the pivotal axis, and
- the first and second actuator means jointly comprise two flat coils
secured to the frame near said lomg sides. of the.lens mounting with
20 --the axes. of the coils extending perpendicularlj to_saia;plane
- containing the optical axis and the pivotal axis when the lens
. mounting is in a neutral pésition, each first permanent magnet
.being situated within a projection of the inmer periphery of the
ad jacent coil, and the two permanent magnets of each second
25 © permanent-magnetic means being arranged to face parts of the
adjacent coil which extend substantially parallel to the pivotal
axis. ' '
Three embodiments of :the invention will now be described in
more detail, by way of example, with referemce to the accompanying
30  drawings, in which: '
Fig. 1 is an exploded perspective view of an electro-optical
device in accordance with a first embodiment of the invention,
Fig. 2 is & sectional view of part of the electro-optical
device shown in Fig. 1, taken in the longitudinal direction of the
35 lens mounting,



mounting is in a neutral position, each first permanent nagnet being
situated within a projection of the inner periphery of the adjacent coil,
and e.two permanent magnets of each second 25 per manent - magneti c ’
rrea@ei'ng arrapged to face parts of the adjacent coil.whigch ext end’
subs¥ahti al |y parald4el to the pivotal axi's. Three enbodifents” of the

I nvention will now be described in nore detail, by way of exanple, with

- reference to the agggnpPanyidgePectivelvfdi 88% séddnd¥énbddidend ofl theé an
expl oded per spﬁctlvg vi ew of aqﬁel ectr‘(:)-j%gtlc_gle device in accordance with a -
first enbodi merBVEI0te PRFY 8fit Ti5nCoter gbeips; Rroger avey fi9%) thei 8Pt part of

t he el ectro-optleditydeandce shown in Fig. 1, taken in the |ongi tudiw‘

direction of the 35.16T 4t %@r&g gaédﬂ'gersgffz%@*ﬁ]ewsof Shd %&%ﬁgﬁﬁﬂ Vi ew of

a second enbodi nment e I nvention, p e cover roken away
for the $ake ofnd|agtpater mafasiga third emhodinerbred perspective view of the
lens nmounting 5. The &ldctid-dptital "R¥ce Showh LhiFigseroaad PEBérved Nfor ’

electro-optical,_device sho 1N Figs. 1 .and 2_seryv f.or d .call
controliing t ndVREEETy, cohtioliing he poutlicy of 'f sadfecish epbf Trslsethe. ;o
structure 2 of te thevinfgrinatiionatituoturea? rafes Wying infiroation| garriend,l part

- is shown. The LRfHIER!InAP & BhhiICpar®Ys Idhown. BRe ihE6ruR¥Pd cBrridl ait | Cal
~audi o di sc or an ofﬁtlcal vi deo di The devi ce conprises a_franme and a

C.
| ens syst®m 5 R&vitRY =Bl %I”&i‘?’g’ gudio | 8hangopbical vddens diser noving
part of an obj @beé ideeicecaiprisepiai Seame 4 randra dend syatext athaviag \anl ens 7 oo
carranged in the,{f e, Jheriiibodlebhl 88a! L QBV G adiodt GG o1 tUaLed 9F
within the framp 4 I'S irrel evant to ?Re present 1 nvenfion and wll not be
descri bed i n nBPiecgdysivhich coppriges ndnten alla,np\stakignagy S\ens choatan8st | aser

arranged in thigh ¢wrframeoslUCERe Patt Gt tHec @I riktptilicdls deeirRecsfuateyl | Nt o
the |1 ghT]s spot w}..thq)é Elpee fl:aemré.slrs..‘Yss Egzmlgvgnt to the present invention and will
not be described in more detail. It is to be noted only that a
semiconductor laser arranged in this pﬁrt7produces a ligﬁt beam 8
which is'conceﬁtrated into the light spot 1 by the lens system 5.
The lens system 5 is mounted in a lens mounting 9 which is
20 pivotable to a limited extent relative to the frame 4 about a
pivotal axis 10 which extends parallel to and is spaced from the'
optical axis 6§ of the lens system. The lens mounting is also
translatable to a limited extent along the pivotal axis 10. These
two movements enable the radiation spot to follow the {nformation _ 
25 structure 2 on the information carrier in two directions; namely, . A
| along the optical axis 6, for focusing the radiation spot on the
information-structure, and in arcuate directions about the pivotal
axis 10 and consequently in a plane perpendicular to the optical
axis;-for.foilowing;autrack of the information structure with the. :
30 radiation spot. The-supporting;means.whichjepable said movements
of the lens mounting to be performed comprise a bearing pin 11 ..
which is dispoéed vertically in the arrangement shown and whose
axis forms the pivotal axis 10, and two annular bearings 12 which
fit around the bearing pin and which are axially spaced from ome

36 another.



The I ens system5 is nounted in a lens nounting 9 which is 20 pi vot abl e
to alimted extent relative to the frane 4 about a pivotal axis 10 which
extends parall'el to and is spaced fromthe optical axis 6 of the |lens I
system The lens nounting is also translatable to a limted extent al g
the pivotal axis 10.< These two novenents g&nabl e the radiaties spot to
foII('_)W the information 25 structure 2 on the information carrier in
directions, namely, along the.optical axis 6, for focusing the radiation
spot on the i nf or mRdrofrapsilafingr the Aens meunting 9 alefier e Phyeaabanie 1he

pi vot a:c aX\If/ sI |10:h%Bd &enﬁmukmlg leYrdtne fedtk GidgnREIcPeAElat ol Heakd ﬁbhﬁ' QH% 6 cal
axis, forn{o r 0 rmation, str re t t he

radi ati on spot ﬂagf‘?’fiﬁﬁi rﬁ?&hn{%%h?’fﬁ?“ﬁﬁ%tﬁ’f‘et a? é’HEnT“s of the

| ens nmounti ng tanblaaqa@efmami ngguwasr L3R azrdrged iangtis ledsl mohatdngi s di sposed
vertically,in (DgafdABORTeRIeS BUIoRNds NN OF6r Ak SpibBEL nblinehl 2! e XIS
10, and t annu ear | ngs h fit around earing pin ande whi ch
are axial ly spate®8 ‘!"r“&ﬁ#'&néb% the QﬁYﬁtﬁéra"is there Are; pravided isfgPdhe | ens
mlquntl ng 9 al oraehhﬁ:—aagﬁca& axuaoioméahher? 661@:]?5% desl cf)iI§U.|4A '
eectromagnetlc act tor s 13 in,t He fQrm o ac i ca il 13A
arranged on t he i %aﬂa ﬁl'nu 4B em‘r']%er?tt ']_%’é TARD nge%l on the
| ens nmounting Sehe let@ommﬂ-ns Gally with the coi l 13A For the pivotal

movenent - ofy the | enfhepuml nbtheaRPW 14 e Rionghed £8%h.S {d@hes AnBodtmeit ded
sec¢ond el ectromagnetlc actuat or neans 14 Cogggﬁﬂﬁgﬁ two coils 14A arranged

on tHe frame 4 fm82% RoPpemabifcAhanraliih @ Zerk2ng FEgsHReeHERr en®enount i ng
9. 10 'I'haslmumhas _Rgmékimin dongd tadixpdlc dimemeton krtdndisg akbmgli nent
it has a prismgfi¢ é%.?ﬁ?ho‘ghf:{} gcise%é%%ei@il &ﬁ?gﬁfﬁﬁﬁé ClQFs %Q?e '§”§nd

nount i ng has a maXi num nal nsi on ex i'ne which

i ntersects the et pvptahyaxds gl0sf Thgelatenal dimensiry i&n@l" tgmeateryEhas axis 10.

The | ateraks di ms.éoahel &ﬁ@té}f efldte LdidNsjdten 5.0 VAEQ Létardbm@Rt@le Of the

| ens system5 p,%tos e sff n,Qn

countermass 15 {s arranged in an opening 16 in the lens mounting

pfvotal axis 10 to the lens system 5 a

9. _The two oarts of the lens ﬁounting-9 which are situated on
opposife sides of’the_piﬁotal exis 10 have substantially the same
20 mess and mass distribution. By the choice of the material,
dimensions and location of the countermass 15, the mass and the
mass distribution of that part of the lens mounting which lies on
the opposite side of the axis 10 to the lens system 5 can be
§¥2 _ _ influenced. The lens mounting shown in Figs. 1 and 2 has a
25 rectangular cross-section. Within the scope of the invention it is
' possible to select another shape for the lens mounting. For
exampie, the shape of the'iens'mounting on one side of the pivotal
axis may differ ffom its shape on the other side. It is not always
necessary to use a countermass in the form of a separate part whieh
30 is secured to the lens mounting. Instead the countermass may be an
integral part of the lens mounting. -

The lower end 11A of the bearing pin 11 is connected to the
frame 4. The bearing pin extends through the lens mounting, so
that the upper end 11B of the pin projects from the lens mounting.

35 The bearing pin_consists of a thin flexible metal wire; for



opposite side of the pivotal axis 10 to the lens system5 a countermass 15
I s~ arraned in an opening 16 in the lens nounting 9. The two parts of the
' Wi ng 9 which are situated on opposite sides of the pivotal axis 10
“ antially the same 20 mass gnd mass distributi.on. By the’choice
_ it eri al’; - di mensi ons and | ocati 6n of the countermass 15, the nass
and the mass di strlbutlon of that part of the |l ens nounting which |ies on

t he opposi teeﬁaluﬁ!@epfa Bhﬁre&xsﬁaeiowitre thﬁeL‘ﬂ!ﬁS foyxat:ﬂa 5 ﬁaaoMearﬂﬁ genced.

The | ens nounting has a rec

cross- sect|0ﬁ°"°rV\}fH1?‘m §ecf’g‘5%d5f’ t e et Wl'fit"hig %?)Enggb%ehto sel ect
anot her - shapen fapertdre l&ris wtmchtthegupﬁémreteb(amloe thehbeapiiapepiof 11 he
mounting on P& b 48,20 e Eo iV 2 Fhndtiofis HRYa déui,{,&rt ffspmtb%aﬁgge St he

ot her si de. I S not always necessary.to use counternmass in e form of
a separdt e pai? lhhi dhesgpveralsechag ap opsninge19 efﬁ§ thsuprssage of) H® ead t he
count er mass NBghtbBesdd) 8L NFOYr slcuphigt tif cbed LPND BE4Traug 4 dHeme laveer end |1 A -

O L Dear peflale UheL? SGORN 551 GHlch bk kbR gl BE SRERLIBLPLY et e
fromthe | enéamunﬁangtelt%sn f_l?hseﬂ)é&rqfnghﬁ)lcnvvoﬁsﬂl sesepflnget hin fl exi bl e
metal wire; E@Eewthre@&@ﬁrm&es P3Sin \t8E ﬁtaaela.vw'm pos'limeoa esmstumum img 9 is
covered by ago 17 Whl&rﬂl-s se ur%d:jjtot ? whi ch is fornmed
S an Ber PhSe THSarRRLE 1y FEP TP RIOBTRS 1118 GLSAoD SEPITG LR £911 1 | s
so that the chweivdtalf sxist Loty slsifaingigheordovénrl7t hdhbeamablpsbthe pin 11. - -
The cover al §931'H§n %eghpﬂ:fapa gr to?ettﬁlaiééggyﬁemt gletol pght beam 8. For\o/

securing the”cover rane 4 there are provided three bolts 20

whi ch pass tIﬂPf&.‘l‘ch?i’oI‘%ss%i tert jdyrins, apsembly °J| theefeylcenls o5dffe§°22 of
the cover angdif@l etV relifivaCte théipzticdt bRy @ptLli devitbe docadiidddtedl it
positiog of Eﬁg nd %18 10 of the bearing pin 11 can be adjusted in a _
directi dh transverse fo the pivotal axis 10 by shifting the cover 17. This
enabl es the The two bearingspd2iareoannyilan Fuby) bepringsardsskepwnf fxage | ens

: Syztem Sto bﬁalfa&&déaasﬁ@m{:myeanﬁ exé@@tawbtmsa&seﬁbimme&ethe device in
orader to

The second actuator means 14A and 14B are disposed near the
ends of the lens mounting 9. As is shown in Fig. 1, the coils 14A
20 have a square shape. The two permanent magnets 14B are locafed one
at each end of the lens mounting, and each magnet cooperates with
. the two vertical sides of the adjacent square coil 14A. These
magnets are each magnetized in a direction perpendiculer to the
plane of the respective coil, the magnetic vector near one side of
25 each magnet being Opposite to that near the other side, because the A
direction of the current in the turns of one of the coils 14A is
opposite to the direction of the current in the turns of the other
coil. Thus, the two coils exert equal pivotal forces on the ends
of the lens mounting 9. The first actuator means 13A and 13B are
30 disposed between the ends of the lens mounting near the pivotal
axis lb. The cylindrical coil 13A is wound on a coil former -24
which is connected to the frame 4 by suitable means, for example,
by means of an adhesive. The permanent magneﬁ 13B is axially

magnetized and is arranged on an irom hoidef 25. Thus, the



alignit relative to the part of the optical device accommpdated in 1
the. frane 4. The two bearings 12 are annul ar ruby bearings, as kno m
ahd'frequently enpl oyed in-clocks and precision instrunents. The secbOrér
actuator neans 14A .and 14B are disposed negg the ends of the,|ens nount i*ng
9. As'is shown in Fi.g. 1, the coils 14A 20 have a square shape The two
per manent nagnets 14B are located one at each end of the I|ens nounti ng, and
each nmagnet coopesguiesc \fiéld bhel:HeV\@erﬁaﬁédtcaignii:dﬁS shfelibe tadpaecattenguar e

coll 14A These [ROTS!Sgha,cash.APANGE &8l bl Bl 16C11 A0 Rerpend gl ar to

the plane of the respect mag netlc vect Bf 25
each magrgy’ bei nglssppeasd fer {sPRATALNG) She quht heaningssldle, because the '

direction of the curt@icoil 165 Bwﬁ.‘é &51100% Qhd tolteufeolcbé chéfs 184 QpROSI te
to the direction of t eagurrent n the turns of_the ft er coil. Thus, the

two coils ekert EIEFTSS GoP4Pe f2<§r ena gopgefting,platsr 2t 4 thenuerps pidengfo.
The first ‘actuatthe fieamessd3Rounrtie SRcarirzallconnectiiops Edtixae wardls tdid emds of

the |ens mountingieaeaieatfarh iR1Bhesdl 8o Hle phBE &Y b dil&A- %@J&aﬂ% s

wound on a coi |l forner nnecte the table -
means, for exanptel °ﬁ¢nné%§heffraw édﬁé@ﬁlvévlwnﬁemaﬁ%rﬁs arrgneed PBB i s
axi ally magnet i zemd @tehel. S arranged on an iron hol der 25 Thus, the 10

magnetic figld of t S Idedt pie. ex ent and is
slightly coﬁcent rate ngéﬁ e t:c(') %nl%%ﬁ Lﬂ %o‘ﬁ%r r s B9 gt ARyt o
su porting the rim¥igrealisngs2 1in satee respects caller Gkamﬂo.cmel fdadd 2hdsof the

oi ls 14A arﬂeﬁucal €6 tRE Cfr@fle 140 whit) $he Qu@bls 13n CoERAE (o i ﬁb&tﬁﬁﬂ in
the upper side o t he, el ectrical connections of these

4., For
coils and the eI%’@trl I%FF?‘B@I‘B’RQ infted tenthe,upreryportijan Afothe gakhi j cal
devi ce inside thf thanievicen shosnt hoIFegcmnenteoﬂrzﬂ aml ahe egatd actdater frane.

Fgs. 1 and's": SR8 BBl e g plont Ly S peb S 011 11
gs. _ second permi%ent-magnetic actuator means 37B respectively, which

: form part of a lens mounting 31 with a lens system 32 and a
countermass 33. The lens system has an optical axis 34 and the
lens mounting is pivotable about and translatable along a pivotal

20__..axis 35 formed by the axis_qf_a-bearihg.pin 36. The first actuator a
means also comprise two actuator coils 30A and the second actuator
means comprise an actuator coil 37A. The permanent magnet 30B is
axially magnetized in the direction indicated by the arrows, with
the'symbols N and S for north pdlari:y and south polarity
respectively. The second permanent-magnetic actuator means 37B
comprise two permanent magnets 37B1 and 37B2 which are magnetized
in opposite directions transverse to the pivotal axis 35, again as
indicated by the relevant arrows. The two coils 30A and the coil .
37A are spaced coaxially from one another on a. common coil former
30 38, which coil former also functions as a cover for the lens
mounting 31 and as support for the upper end 36B of the bearing pin
36. By the use of two axially spaced coils 30A a coil arrangement
is obtained which in conjunction with the axially magnetized
permanent magnet 30B constitutes an actuator with a comparatively

35 large stroke and a substantially linear characteristic.



identical to the frane 4 with the om ssion of the coils 13A.and 14A. The
dlff‘ eqces are limted to the upper portion of the part of the device
\Fig. 3. The first and the second actuator 15 means conprise
ernanen{ sf|gnetic actuator neans §0B and second perngnent - magneti c
actuator means 37B respectively, which formpart of a |léns rfounting 31 with
a lens system 32 and a -countermass 33. The |l ens system has an optical axis

34 andlthe | ens nmwtsmuatplugt.abldalﬁmw&s aﬂﬂdsé pabéd %E@'fﬁrﬁieeng a
pi vot a

r ped e a r|n pLn 36. first
act uat or . means +§ic'5'§g% o2 E‘i?e 1 ‘)v/\%‘t:g% u 9%“0# 'ﬁ‘a %"H’é‘ §‘é°€8n act uat or
‘means conpri séhant‘@cﬂh?@éme@el 4eSS¥¥$edT#e tperﬁvl!ﬁmﬂnsnag.‘hetleaeBmustM |y

‘magneti zed i n 38hes YiLeerabloubbieiagat Gdnblarhbfe 316Qan adith st Bgg Synbols N and
S for nort h pol ari téeand south polarity 2 respectivel y The second

per manent? nmagFARPTESER (4Ra B TREdnte Segt 7iand 2 fouphatRasf AP whighess 37B1
and 37B2 whi cHntegrabmeitht tidedpintioppOoThd denl regstdnD RS iis' Asvaiced 2 40 t he

pi votal axis I O, 48 t e ’ wo coils
-30A and the c%?fe%%ﬁ %rdeﬁ%étlggiégﬁcg%x?gﬁﬁgﬁ%m %%giﬁﬁg?o%f% a %:om‘mn -coi |
“former 30 . 3dhesigpch Tbﬁlqpt%ﬁflnéﬂsap&ﬁhﬁu%msl gyatemsis, representedr by he | ens

nmount i ng 31 ande afotsdgdnolinef 84, t he upper end 36B of the bearing pin 36. By

t he use t wo aX| II d coils 30A a rangenent i.s obt ai ned

whi ch i n onj unctl lyj'rf E cﬁgamfl -\ ?ﬂ?@ﬁg’ﬁ 25%‘%&"%&%%’ ed RfTREneRS

constitutes afiestt mnﬁtsvﬂ ‘mounted ngrathe itwel longSsides | afr ghe shnoheumrmhga Coe

substanti al | y yhidieafe %Baéﬁﬁkﬁé 3La&s of thgoﬁiv%'cgﬂolakfé %, Fi dé% gm/ Shovs o/
LTfer

those parts of a further enbodi ment of the invention whi ¢ _
distinctly fr 8oty BFet"ffre"'ﬁﬁﬁ %ﬂq?ént%hed%@\ﬁfl lang sidet beingor egoi ng. .
The | ens nountide1381, &h:pls\totlid)h@gtﬁineuiouﬂﬁdi tthefabhaiﬁbhﬂsoahmiain.axi s 45

and 5 Orm&aﬁ?%fa&e' Rl e Uggdezaﬁs &s&& fé‘s BuiRULSLIER 3070 which is

i nt egral W|th this porti ens s I's noun etessed end
portion of thalse E?‘FF@GP%REeté%c?ﬁ-vmlaﬂl?yﬁr@aﬁsemnmmgn%ulﬂ'ﬂa opti cal

axis of the | edstheyplaad édnthfiln@SeHy phvdisl d38s Y ablf the! dpicdt? axis
44. The second actuator means comprise second magnets 43 arranged
. one on each of two. opposite sides of the first magnet ‘42 on each
20 side of the lens mounting at equal distances therefrom, the magnets
- 43 being magnetized in the same direction parallel to the plane
containing the pivotal axis 45 and the optical axis 44. All the
magnets are secured to the intermediate section 39 of the mounting
by means of an adhesive.

25 The first. and second actuator means share two coils 46 which
are secured to the frame (not shown) near the two long sides of the
lens mounting 38 on which the permanent magnets 42 and 43 are
mounted, the coils being 8o arranged that when the lens mounting is
in a neutral or -central position, the axes of the coils 46 are

30 perpendicular to-the plane containing- the pivotal axis 45 and the
optical axis 44. The first magnets 42 are disposed within
projections of the inmer peripherieé of the coils as indicated by
the dot-dash lines 46a in Fig. 4 so that they can be subjected to

.axial forces. Each of the second magnets 43 can be subjected to

35 pivotal forces by vertically extending parts of the adjacent coil



10 : The first actuator neans conprise axially magnetized per manent
first- magnets 42 mounted on.the two long sides of the |lens nmounting :
lie on opposite sides of the pivotal axis 45. The draw ng shows onl of
t hese | ong sides, the other long side bEIEQ i dentii cal, whi st the nmag
nmount ed thereon are al so identical. 15 ch of the nagnets 42 is arranged‘
wth its centre situated in a. plane containing the pivotal axis 45 and

ext endi ng per pengi g ka'cet hd hesﬁéce{lee a8gedi 43108 e Bi1kOh@thaxdos 14 3nand
the optical axis _44. The cond actu t or rreanfeﬁ n}r)r‘r e‘ﬁ’a ond }gq ets 43
arranged -one on BbAES, oFf i‘! a‘iﬁ)ﬁB%‘?stié @ J8ePeSFTSE S fﬁféﬁ n each
20 - sidgiof tMnbenseaamwhemgnditthequabtd Soeaesewililheotefcanerl ednh pthpret S
43 bei ng ma‘gnet I&edcétﬂa{'&ﬁg aicfdtggs Q&iﬁldoglth Qei Qgcﬁ)lﬁﬂ& %E‘ttﬁiem ng

the pivotal axis 45 an ical axis % nets are secured to
t he internedli at Piyetsl fprees vﬁpllr h&yninflerrrdngytheedeares oty phagshergogitions

The first and segopsl paséitleOfo HREIWRnEH1AhE dxtentc @bl whidh okl €ypeassi sheured to
the frame (not sgﬁmm) near Eheetmo | on &des of the lens nounting 38 on
whi ch the per marféRE" FlBRcts *4F At 4% 4 & ount ed, the coils being so
arranged that when the |ens mounting is in a neutral or central position,
the axes of the coils 46 are 30 perpendi cul ar to the plane containing-the
pi-votal -axis 45 and the optlcal axis 44. The first magnets 42 are di sposed
wi thin proj¥ctions of the inner peripheries of the coils as indicated by
the dot-dash lines 46a in Fig. 4 so that they can be subjected to .axial

f okees. Each of the second magnets 43 can be subjected to 35 pivotal
forces by vertically extending parts of the adjacent coil 12 46 which
‘face the respective magnet 43. By energizing the coils in phase or in
phase opposition respectively the axial forces will cancel each other and

t he pivotalsforces wi |l not cancel each other or, conversely, the axial
forces will “not cancel each other but the 5 . pivotal forces will. By
“influencing the degree of phase opp05|t|on it is possible to influence the
extent to which one type and the '

25



ot her iitype of fdrces are exerted. 10 15-20 25 30 35 13 CLAIMS: |. An
el ectﬁo-optlcal device for the el ectrodynam ¢ cont+et—of—tte p05|t|on’of a

r adi spot in two directions relative to an infor re of a
_movi formation carrier, nanely, in ? first d|r '!Mlﬂi‘ Mg t he
radi a n spot onthelnformatlon structure andln onin a

pl ane perpendicular to the first direction for follow ng a track of the

i nformation strughafy. Which device conprises a frane, a Iens system
conprising at |east one_ lens having . an optical axis, ns nount ng '
to which the | end:syA% glgqtrorapgiealy devkeq, fay Sty %?'GﬁdY’?“‘Eﬁ \Ft?f“é‘[ﬂle rel ative
to the Ijr armolabﬂut p@simll.motoal a Zatifagian adpbel in ewaddrSyzaomn r‘élar:tweanod‘o‘p-t I cal
~axis and is also.t t ong..t or, means for
the | ens rmunfllPf ﬁ{{ﬁﬁg &%%ugé &gﬁe%ﬂi%\i%% gésnzcgl%igpf o‘%‘r?ggj ’he pi vot al
axis andsat 18 a fﬁ-é%tdimib'eém'n@%%tﬁ tréd’a“rté%dpf’ﬁé’“bé‘éﬁl ng pin, and

i rSE and lseQQfBi-nﬁl:ﬂﬁt Efiﬂﬁﬁﬁﬁi hﬁ%&%télaéeaéndm&f&tﬁ.&i tarangkaé i ng the | ens

- nounting al on ivotin abo i vat res.£G wel y. the
lens nounting nﬁb‘? reT fé"?%%%ﬁﬁrl?ﬂ‘? é’lﬁu nlgong‘:lrt’i dlotﬁa Bi rensi on
~extending al dngomaticmestz\tuc@:hrtﬁowhiqhndetiseottomptmsintﬁrem, axlemsof the |ens

system and tl g eiugsaeflew@ oh@%n%ib%‘ﬁnmi‘é&i axfs ) @t fdrd!
di mrension no gre ter t tw ce the dianeter the | ens syste and t he

‘two part® of “‘Pﬁb’- Peke Whtak Fﬁ‘f’glﬁh’ﬁ Epstme 1 inlgid gy serred 758 Y eBitfes of the
pi votal axi sPInaq/u' Ue (re@aSiAgEtd the fran iabBte lay pivoeak aaxits msslizldtd he same or -

. 25 approxi ”%Ae' obd G r58 a1 431 S LiL UM 90 a24BCESIE14d1810%3bhEY PI N

: thelp votal axis, supporting means for the lens mounting whidh

comﬁr se a bearing pin whose axis forms the pivotal axis and at

15 least| one bearing which fits around the bearing pin, and firsﬁ and .
secan electromagnetic actuator means for translating the lens '
mounting along and pivoting it about the pivotal axis,

respectively, the lens mounting being of elongate form with a
ﬁax#mum longitudinal dimension extending along a line which

20 1ntérsects the optical hxis of the lens system and the pivotal axis
of éhe lens mounting and with a lateral dimension no greater than
twice the diameter of the lens system, and t;he two parts of the
lens mounting which are situated on opposite sides of the pivotal
axis having the same or approximately the same mass and the same or

25 approximately the same mass distribution, wherein the bearing pin’
comprises a flexible metal wire which is connected at one end to
the frame and which extends through the lens mounting to project
therefrom at its other end; the latter end of the bearing pin being
connected to a support_which is secured to the frhme, and the

30 position of at.least one of the ends of. the bearing pin being
adjustable in a direction transverse to the pivotal axis of the
lens mounting.

2. An electro-optical device as claimed in CIaim 1,

wherein the lens mounting comprises two annular ruby bearings for

35 the bearing pin, which bearings are spaced axially from each



corrprlses a flexible nmetal wire which is _connected at one end to the frane

and whi ¢ch extends through the I ens mounting to ject therefromat i

ot her end, the latter end of the bearing pin befﬁﬁmﬁ*su

which is secured to the frane, and the 30 posM“M, ne of: the
ends of..the bearing pin being adjustabl @&in a,di 'ﬂem ?ﬂ'ge to fhe
pivotal axis of the lens nounting. 2. An electro-opttcal eaevs s cl ai ned

in Caiml, wherein the | ens nounting conprises two annul ar ruby bearings

for 35 the beHrdrng pin, which bearings are spaced axially from each
other. 3. An el ect 50o- Qal bfedtréldptCenlageilcai deodlatmed i OldimOLl o2, 2ywherein the

first ac%\’at org{lrg%g;s%ﬁa | tug"gstg‘gs%gt vveen theiguaq; dobetLQeen Itggt egpqﬁtl ng

near the pivot neans are situa near the
-ends .of the 1 emhe rigus tioogting. neatntis ed;wteloﬁxiﬁc%ﬂd the, isgeondsactuatered i n

Caiml or cfeh{ﬂe téleuideﬁsxteaénﬂlet Bfass 88 ¥ RuaQkLaRans respect ively
conpri se 8 rst second_ per nanent - magnetlc a %g{qﬁgﬂ slon he | ens

mounting and fi rst 4an s BLesTIORPE LAl ASHSR| 286 Pame, the
first and secoRrHefR@nntiecfirstagnthe sacbnaiahetummmaiuelmgpeiltsw.ved at | east

partly along the clrcuer 36 SpRloph (12 rhfilfe SRURLIQ0a A1 w0 lhs" BRCY 11 O

.each other in & fection para t'o sal I votal axes, and
‘the actuator-cdehs rmeamlnsomslr finstgand geeand| 4%%@"66‘&&%“%81‘@‘%\“ ch are

di sposed agoungrime, ﬂwQikwamaswgehanéﬁ-ﬁihb{auevuc&ham Béans Qbaingnd
whi ch are axi al | paced _from eag t her & mj%mon cok the Jer. 5. An
eleet ro- opti caldt é@’(ﬁFée"’a%‘*?ﬂ ta ¥i °E§aﬁhﬁ1°1r8?' Tehe i et he first and
second actuat omoueing adnpefingesgacedtframckash cather dar sadizactiongearei telact uat or
means each m)uwhe 1@Nopt 181 an&epi%&h \Aﬁeéjnﬂn@fthe%tLMrL@Jﬂ addags of the

i

| ens nounti ng ¢h lie on gosﬂe si des of the votal axis . of the lens

nmounting, the fPrRtisheg H‘aﬁ%ﬂﬂa HalgABtgoexhith ﬁ%&]ﬁr eoAigRogpd &Xa®d 1 he
- lens rrountisng GBEPIenS i dEhnBingR b Mol thRg&Ethzad alr rgap and which are

axially spaced from each other on a common coil former.

5. An electro—optical device as claimed in Claim 1 or 2,
wherein the first and second actuator means comprise first and
second permanent-magnetic actuator means each mounted on a

20 reépective one of the two long sides of the lems mounting -

-.which lie on opposite sides of the pivotal axis of the lens
mounting, the first permanent-magmnetic actuator means on each side
of the lens mounting comprising an axialiy magnetized first

k?/ permanent magnet whose centre is situated in a plane containing the
25 pivotal axis and extending perpendicularly to the plane containing
the optical axis and the pivotal axis, and the second '
permanent-magnetic actuator means on each side of the lens mounting
. comprising two permanent magnets situated ome on each of two
opposite sidee of the'respective first permanent magnet at equal
'30 distances therefrom, the magnets of the second permanent-magnetic
actuator means being magnetized in the same direction parallel to
said plane containing the optical axis and the pivotal axis, and
wherein the first,and second actuator means jointly comprise two
flat colls secured to the frame near said long sides of the lens

35 mounting with the axes of the coils extending perpendicularly to



per nenent magnet whose centre is situated in a plane containinq'the 25
pi votal axis and extending perpendicularly to the plane containing the

opticgl axis and the pivotal axis, and the second [ '
actu means on each side of the |ens nounting cammg‘]ﬂ““mmmﬁanent
. magn i tuated &ne on each of two oppbtsite sides tcheLr espetti*ve first
per t magnet at equal 30 di stances therefrom the nagnets of the
second pernmanent - magneti c actuator neans bei ng magnetized in the sane

di rection partdifeplang containimgnihecopiiisahiarys ta9d ehe pteatab @=ds hent he

pi vot.al axis, tiendenshab®iting 18 in LShewtitel $R6OEMInACdddRl AlirstERARageatnt | Y
conprise two f]lat S the f 2. nea idlo i.des

0 cured to .t [ ai n O he '
| ens 35 mount ﬁbcbv?ni?% sﬁ lé&gge%itgf’n tahgrocﬁelc is'me>‘2 et?l'ai r?é‘ef)epr(lﬁg%lzﬁrgu? arly to -

15 sai d pl anetheoadidcant goihe anhttbeatwogpermanent magnesseft aachaspeondhen the
| ens nougt i NOpdriandhramdlidt{@ me DS bbidarRagha frol dcePpdrEBNSNtngBONEt bei ng

situated within a projectjon of the inner periphery of the adjacent coil, °
and the two pﬁﬁﬁﬁ?fgnf’ jr?a&hg“thseﬁe a?:‘??SE%%t&ﬁﬁ{ySp“a g} kenkhr PRERFALti ¢ neans
bei ng arrangeskise face parts of the adjacent coil which extend -

substantial ly parﬁ{alr %nglgcgmpgig&g%ma%eﬁ@%% ub&anﬂhﬁbg%mfeqmi cal device

substantially as [ escri ‘eference to ures 1 and 2, Figure
3 or Figure #desgribedi witherefersngmingifiguensadi #igs2, Figure 3 or Figure 4
o 10 of the accompanying drawings. :

W,

[

~/



