0090683 Description The invention relates to the field of information
carrier disks which can be witten and read optically, 5 t he

i nformati on being wittten in the form of- a di stur- bance of a |ayer
sensitive to a’radi:ation, for exanplg a heat-sensitive |ayer. Ar00(9|c§16i&3al
head may conpriggscripPidpCGa type sem conductor laser; 10

| ens” f or setting to infinity, - one or two ananprphic rlsnB -
pol ari zati on. separ at or ?ﬁ%em"e’ét’cﬂfhrrf%lratsﬁvé%?:a?eﬂe Q%flinéf&%lﬂnrr
15 - aamei.e;of diskeoRiehs dayf bdewt DEUEHh Ngndn relad Gptddcald f,or

DE A3 1. 917 Ehe ppEREndRIRCRelng UERHEdE in (el Ce BB BN 6° aistur-
DE- A- 2, 630, 381, bance SOF)o%sl@Y%rtSﬁmtthtQ he gliatiomt dfidmexaripleofa a

reflecti Ng mrrRéatSs&hsPesed 18yepch a manner that the rays which emerge
therefromin the direction of ,the | ens pass through the rear focus of the
latter. The |ight beam 8Ri PPELCRY head Bmag camprifehfter 25 refl ection

on the reflecting n1$roan|AsGaCu§pd Ssmibdendector npasens on a predet er ni ned
track of helnforrratlon ctli mrror permts a radial
feeél‘b’ack1 ontrol of tThe o%%[’ fgﬁe {“é%ﬁel"é ng%ma%‘ébunt of the rotation
of this reflectlng nrrroneagnutW¢tenamcsphim|Brssms' beam under goes pupi

effects. In fact, it_isaSpopppfz8016n¥epBatdPUupelpi| of the focusing
lens. The device of the ihvention permis the allevia- tion of this

di sadvant age of the pri8rd8pFterng ﬁbPl:EY’eof the device of the invention

is.an 35 optii cal -headréﬂlacmngemifﬁdrﬂevi ce for an information carrier
conpri si adj acent tragk ts epl conduct or .l.ase ource
emitii ngfg col | i mat ed b%aﬁ%l onﬁr% é:‘v(%r{ rﬁ g’%dlépécﬂéﬂgéﬁﬂ ? tLﬂﬁ Jdtﬁ%

via“a refl ecti oandi fonrtpev‘oranlglageut an axis, the input pupil 40 of a

l'ens projecting a |ightygpeb-+8hq deviiss Y1 descrdibed in the documents
' DE-A-3,131,212 and DE-A-2,630,38l. In Figure 7 of the
document DE-A-2,630,381, it is possible to see that the
20 rotation axis of a reflecting mirror is disposed in such
'a manner that the rays which emerge therefrom in the
direction of the lens pass through the rear focus of the
latter. ' _ '
The light beam emitted by the laser source after
25 reflection on the reflecting mirror is focused by the
focusing lens on a predetermined track of the information
carrier. This reflecting mirror permits a radial feedback
control of the optical head. However, on account of the
rotation of this reflecting mirror about its axis, this
30 beam undergoes pupil effects. In fact, it is stopped down
by the input pupil of the focusing lens.
The device of the invention permits the allevia-
tion of this disadvantage of the prior art.
The subject of the device of the invention is an
35 optical head in a write-read device for an information
carrier comprising adjacent track elements, comprising a
semiconductor laser source emitting a collimated beam
‘along a determined direction and illuminating, via a
reflection mirror pivoting about an axis, the input pupil
40 of a lens projecting a light spot into a reference



surf-ace containing said track, this spot being forced by radial feedback
control means to follow any one of said track-elenents during the passag
of said information carrier under saird optical head; said radial feedbagk EF
cantrol means éonpri si ng.photodet ect qr nmeafs-for detect- ing the radiatf orf
recei ved through this lens fromthis information carrier; said optical

bei 71§ nobi | e i suir fHdee tidrifa Miine sa&d)r&ﬂmqn&hﬂsoSpbe béaﬁl_s; ebea’aatsyl
e sen | oo g“{l B Aol An tr° e SI'?%‘%[Z glﬁ“ﬁ ??Pétg’!é% agaﬁf%d. s

.di sposed in sai'd reference L s A ara

situated in thh&gackheebementd mmg sthel papsigeciofy sakdedniformheibncal
pl ane of said l&fseindyfabd @aflaoro ahbhg; Wstan]db'%iw gséaﬁacﬂcf?
O her features and advant ages o invention W ll become evident In the

descri pti®on gi \Fé?{“’ﬁé?]el“iﬁ?é}%\ﬁmmmﬁw ohotodetecter meanspiRyi Agtersar es

in which: - Fi difi ﬁhél kaqiasien &ede‘iivéﬂ thrioghpritils aIéns fftbﬂutﬁisz to
5|IIustrateth.e .|on of t.he 20 ertBlpgfi [ r.0r dsnwces of

the prior art; = rd'tﬁ S e‘i’f‘ﬁf"ﬁﬁﬂ Isl??tdr ﬁpe e&‘ﬁgof“og Pr -or @ in
t he.opti cal heati zeiviati ghicht he omkbpgonal toFithe etiadk| elemants an

optital head "Hﬂ@é@”%b”&éa{&'ﬂiﬁﬂt LR 2§po1: a’nge one E'fgLE%.& q._ggg:gsents

a device of the prior art. In this Figure 1, m conduct or | aser
pol ari zeP | i neﬁl}%m%ﬂ%gdtlﬁQWIeénel%f a4 | HﬁE?Fﬁﬂcet A EAGSy t§htaﬁéct:lse of
a pol ari zati on hfiesdpahatbatlGaitheaxpd t €5 Bethaped( S.lnC)thef oplenanplee a

cube consi sting_ of ,two e sps. The ace of. s paratlon 3
constituted by "’Hed i’m??é‘dcgf‘ptlﬁr g?&BgCHB%ge‘? L%?ﬁ %’ 3 nner
as to be pol aris=id oﬂeneparand ngaidt nizrsm rooperastiaki tvga.tladbabcknang ch

ve: a gi ven pqlll@gﬂgatlon and it reflects in totality radiati ons which have
lari z- ation at [err]/2 fromtheqorecedl ng one. Thus, in Figure

1, the rBi atlon [err] QFher nbeahares oardhadvantages e Fhecinvestjon

transmtted t OVWHIHE Betontd %enaen/& h.ﬁnﬁhé d)éscgpipﬁc&n Yilver: bedeli aballow,t h
the axis [err] | aced bet ween | aser ﬂ gol arJd zat aLion beam -

3 - separator TP "r’h% ?%%‘?‘%R?W’?%

- Figure 1 illustrates a device of the prlor art;
- PFigures 2 to 5 illustrate the operation of the
20 reflecting mirror in devices of the prior art;
| - Figures 6 and 7 illustrate the operation of a
mirror in the optical head according to the invention;
- PFigure 8 illustrates an optical head implementing
the invention. _
25 Figure 1 represents a device of the prior art. In
. this Figure 1, the semiconductor 1laser is polarized
4 linearly along the plane of the junction; this permits
the use of a polarization beam separator 16. The latter
perhaps (sic), for example a cube consisting of two
30 cemented prisms. The surface of separation 3 constituted
by the hypotenuse of the two cubes is treated in such a
manner as to be polarization-separating: it transmits in
totality'radiations which have a given polarization and
it reflects in totality radiations which have a polariz-
35 ation at x/2 from the preceding one.

Thus, in Figure 1, the radiation F, originating
from the laser source is entirely transmitted towards the
disc 4. A lens 6 of optical axis coincident with the axis
A, is placed between the laser 1 and the polarization beam




parallel in order to reach inits totality the face 17 of the beam
sepdrator 16. This lens is designed in such a-manner as not to exhibit
spherical aberrations for the 5 maxi-mum apertures of the beam[err]
whi ch are forndd by the |aser 1. The beamjesr] transnitted by this
pol ari zati on separator 16 then reaches the paral l el quarter wave pl ate

This'plate is Qd@tfdat d ekl &és“&@f’%ﬁ@e B ald 7 ?a{;lée per%oﬁ\gde alh St

i nci dent beam Fc. Th| S quarter wave ermts rmance o
optical decoupBa¥@lysd fldbprdﬁﬁetPaH?EFhohne*ﬁd%thlﬂé:ﬁ e £eeesddr @é 1

and reflected hyhd rweawréap&r@tofhesl nfroigaliens Gay rdedighed |in n@uéﬁnaer
have a sane poI ari able. to i

t and wi_ll. ereforant e ter
Furt her nore, r}r}%rea?sr yn85I 5P fé‘&“‘lbﬁg' "’ﬂ%‘?ﬁ%%tlf?% {;ﬁ
paral | el 5quartearaxmamm # et e | off | the hﬁacm:LEAawhyChndref Gorm;ednbYethen t he
| evorotatory sgnsg, Hhis wave will be transnmitted to the elements of the 20
write-read hea ancfreflected by the disc. It is then returned towards the

quarter wave ... (sicihe bepm Eqr&gpasmitisdarbyedhdt PRlARézation
dextrorotatory syeatds 1f60|th@WSré56H'e§ htke tﬁﬁalmp gt drs whebupmade
t owards the be ara after travershggg%]o t?,uartﬁrr Llay £
‘plate 5, linearly E'fﬁt oﬁfeFE??] 5 14 & S PPR8T AR Slﬁgl °
pol ari zakQ on. Ithd alrtamtaﬁtr cbaatnhl& that on traversing the beam separat or 16
there is reflection on T e e d face
of the 30 ‘disk 4 of'f@es |rs ‘Eée'éearg EIQ ?‘gir:nﬁltE % Eié‘g g%nf%)te EE

| aser by virtuebfan Pias &emlmgm a5 fagd satthenraddpaian; ﬁ§a§§|t1"ace 3
of a pol ari zat i a1y S EﬁHH soukeell. aiﬂﬂieﬁefi@cb@difbf titke wﬁﬁ@é bff eaused

t he di sc, fo.r al nost_ .poi nt after ;traversin
cohver g1 ng. | encl AP ISP IeR & vilpo -1 Oh0EF HAVY A As8% paTerirw.
return biam FB arsd fwilk ctherte foxminnt hen abike douriggexffares r eadi ng, the.
power of the beam FB whhghy %d%th%ci ekl hﬁoi’éﬂiléciyufgl éwQQlent by

detec- tion nmeans 11, i's a function e sur?ace condition o -di sk
4 at the point emengRs pfr%ﬁ@é%?aaa%ﬁlloWéﬁﬁ?aW¢ BratR 3 PP P€§Z§f4
absence or a didiruilaFlplandp £6t! efamplepodar thk 1eootbtatéryOaenge.ot her

hand, in This wave will be transmitted to the elements of the
20 write-read head and reflected by the disc. It is then
returned towards the quarter wave ... (sic) § still
circularly polarized but in the dextrorotatory sense. It
follows from this that this wave is returned towards the
beam separator 16, after traversing the quarter wave
25 plate 5, linearly polarized but at x/2 radians from the
original polarization. It follows from this that on
traversing the beam separator 16 there is reflection on

the face 3.
Thus, the beam reflected by the surface of the
30 disk 4 of Figure 1 is separated from the beam emitted by
the laser by virtue of the quarter wave plate 5 and at
the separating surface 3 of a polarization separator cube
16. When the beam F is perfectly focused on the disc,
forming an almost point spot T, after traversing the
35 'converging lens 10 which may be, for example, a plano-
convex lens, the return beam F; is focused at a point. In
the course of the reading, the power of the beam F; which
may be detected in the vicinity of this point by detec-
tion means 11, is a function of the surface'condition of



t he non-engraved zones, the beamis totally reflected. 5 Thus, the
power of the beam FB is npdul ated progressively according to the rotayio
of the disc and the radial advance of: the head, in the rhythm of the
modul a- tion previously inscribed on the-désk. Mreover, -both in the
of the witing and in the course:of the 10 reading, it is desirabl

t hat-t he detectii dB3RS 4llagheped heimP! @,t aHict gpbséhiCe§ @FUSA NHORIHRAT S
(the point T is not ex ctlg {n the El_ane of the disk) expressed in the form
of a Z shift. ﬁ{bgl’sé}‘b?fgl’s‘“ EpREsEMPIAGSt AB OGS0 18 t AEBENRFLBRs Oy e

t hen used by negs mdf idot ity powend bfutheldisa &1 dim tilee exhierohalngd,f éadback
the position of e kL en S ect S; | | L&, the
detection of t h%ﬁér1a%+gl é?&%%{lgﬁggggrgéfstt&%é;%‘?njfﬂ?{éé‘%gy g.lgffgggjgghén t he
engr aved I r ack,Thus t Hhe pawest afh&hechapmgF: dis awdulatedaprognessivelys

desired to trag&cc?ﬂ%(ing tggn% Iyofg?%éﬁnb!fregﬁérgpggs%mgth@ :rﬁaifBQr'm 011:
a pre- engrave rack in e gase, of, witing), express | e_form of -
a shift on the ¥5¥Ae 8§ str}lﬁ Ctqu’éj'di’s"k the ghythyt of rfeﬁréelgﬁeﬁ‘ﬁgf—‘(]:afhere
IS positioned aimt \@areveshsiy ridiscXxibide qui wite i sid. Morelovelrgubozih dxni s 25
ensures the radpl RRURARCK EORD! g dPh A" S LCERNGHE T EBLire! S0t NIRE! OO
in front of the lTens N sUeh A mahher-as to deffect accordi ng to an axis
[err] the0 beam¥Radingg dbe ki degirzhée| dihatg then dedesddon earamlR on

the infornati onskai1d ebe daBke 4to THeBedt SkhbS fELEEAgt BreBrs (tR¥ePeiata
rotary novenent_synboljzed bx t he arﬁow Z I n Flrrg regfiz 3 and 4, s .
description. wilT BPLcRXBF LY pi B LPRPR1BNBLAE H‘F sk e eXBEPESLAN ™
mrror 2 used itheé h€odavicts aofZt lshijfiti.orThet siguader t represemeing dahewhi ch
arg¢ faken up ?Qi‘é@e@@'&”@f‘"kh&%'gﬂréﬁs reP8fibii_hBelNs 'Hﬁéﬁ%' 8%: th
represent ed di agrarmanlca 'y I'n Cross-sectionin Figure ¥, the nobi | e pl ane
wi th whi¥h t he edrewit 219 sinoprderntionapakrolnbyn&eedbagknihe positien .

mrror itself, gestife Olems M 2MtheXd Hetldtat fiigiofbdids maly 1T s@f prrmit
prismatic resilient elenment 21, the axjs .of which is the direction about
Whi ch this m e APFeTEon B TR dariak tracking Srross ( drgs T
rubber, possessisighdtvsitatstiddlon aher ehgltasedngraakesi Xlnccake offhehkace
2215 5 CerEMErhgN bheohoWle Al ith ML 95 desiP8al 26° tdce,
| 20 generally substantively represented in the form of a pre-
engraved track in the case of the writing), expressed in
the form of a shift on the radial axis of the disk 4.
On the path of the beam F, there is positioned a
galvanized mirror 2, the pivoting of which about an axis
25 ensures the radial feedback control. This reflecting
mirror 2 is inserted in front of the lens 8 in such a
N manner as to deflect according to an axis Az the beam F;
along the axis x. The lens 8 then focuses the beam F on
the information carrier disk 4. This disk is driven to
30 execute a rotary movement symbolized by the arrow 7.
In Figures 2, 3 and 4, a description will be
given of a preferred embodiment of the reflecting mirror
2 used in the devices of the prior art and certain
elements of which are taken up again on a non-limiting
35 basis in the invention.

Jr

As represented diagrammatically in cross-section
in Figure 2, the mobile plane with which the mirror 2 is.
solid and which, in one embodiment, is the mirror itself,
rests on a-plane 20 of the fixed base by means of a



of this prismis cenented on the plane 20 of the fixed base. The mrror

I s disposed substantially symetric- ally on the elenment 21 in such a
manner as to be in-equilibriumparall-el tqQ the plane 20 in the absence

10. el ectrodynani c force. The el ectrody®mafni ¢ notor nmeans with which g
defl'ector is equipped and which are not represented on this diagram produce

on e mirror 2,4 R SRUDL0 AP ERAEAL A, (WS Biee24niBnPigUERe2.
Under the 15 effect of this cou he mirror 2 fl ps as reiresente

in Figure 2, gidATRFTEL aRPYH RS r'f‘?é’t? o‘Hl¥ﬁ?¥e%thﬁ°B? t FRecpdRBAnt2]
whi ch remains @t athed tprismandowhlé:tm@o&rtef aibbag mgsdss)seé’suegreﬁborl ng

force which te t | t0|ts | L] poi I,oNn

order to increarbgasr%]ﬁléf l lﬂe 1§ra(r))‘.tefr ?%@\9 r?t TPF ifgcﬁoggl ?5Fe to
use an el%®nent mnqmmm nghea l@mgrtMaabfcbhetmirron_rﬂpathel éhceo2Bhe
bearing faces wgegpibey fiEﬂCEsOEehQﬁtEar on %&'@hég?é'z?@gofhﬁh@ E?.Qédt 0

flip; this el enent |S£referent|a y def orned : zone of |ess
mechani cal resiRa@Sfircethe MBEryeryd éﬁydi’-ﬁPPﬁedc6H§§FPBF&B]-5¥r fympetricig
sufficiently HEHIW\I oht tRY dbemsnt N2iatiafl s@ch BOtMENMEYr a¥ES toAbe in

|Ill)s’trat|ve enb dJ nt |sr esen ure3 It
is aprismwth aped‘B f&'gfegetﬁ ﬁ% srﬁ‘%o LR & §8 §38§ t wo
paral | ell@ aces leemmamﬂﬁ# cforge. i nt en- ded to be connected, for exanple
by cementing, to the m‘fﬁé”e@@éti-@d?ﬂ&:ni?éaﬂetgfr t:t{é”aﬁé %ﬁ)aﬁﬁlch thi

respectively. The_cross-section rismis an X, the constricted part
of which, deli RetPSheF t+8r ?H&‘lBPeEihé‘@S which, ape et nEePresRitetulds t he
section of "thetlayd sdmfgrmt Ppraducd bhe shst airrde opt bcaforied | e@h@rle

ti i zi h h h - t

L2170 sueh g SEiela P 20830 bR 4 15 b, 20T ORI ST
a set ofl3 i xed eftenhtet ﬁylsm:mmkﬁ, tthe migtnare 2 fdlipseas wepresenkedhaped
cross-section. {@ I‘f@xfé‘tf“ "\rlfn@C‘quE {:Betl% A ormd tNSE uffl%%'ﬁ@ne@fa

-frame supporting the, coil mrror I s rectanqul ar,
coil is a frane ?éﬁi"ﬁﬁﬁulzd-r "3?"6%15 §%’E‘?1‘-Bﬁ agtagh nﬁcbn%t sPPﬂht“’Ihy‘clhess
than those of téwerts) @n t'HEnﬁ.&’ér:oQ‘f 2t,ha fesedrﬂhgrm&éemmuh Wwmds kase

per se 26, on return it into its initial position.
20 In order to increase the definition of the rotary
movement, it is possible to use an element 21 possessing
a longitudinal constriction parallel to the bearing faces
under the effect of the force couple causing the mirror
to flip; this element is preferentially deformed in the
25 zone of less mechanical resistance, that is to say in the
. constricted part. If it is sufficiently narrow, it may be
A% assimilated to a rotation axis. An illustrative embodi-
ment of such an element is represented in Figure 3. It is
a prism with an X-shaped cross-section. This prism
30 possesses two parallel faces 22 and 23, which are inten-
ded to be connected, for example by cementing, to the
mirror and to the plane of the fixed base respectively.
The cross-section of this prisni is an X, the
constricted part of which, delimited arbitrarily by the
.35 broken lines, constitutes the section of "the axis" of

' rotation of the system.

An optical deflector utilizing such an element
with X-shaped cross-section is represénted in Figure 4.
This deflector consists of a set of mobile elements



which there are disposed three ferrite blocks 27, 28, 29 in such a manner

as to formtwo spaces 30 and 31, 10 paraIIeI to two sides of the

mrror, in which spacés there prevail - | dentical magnetic fields .E
di rect ed al ong the direction of the arro H. The mirror 2 is connected t

the ferrite block 27 serving as a fixed pl ane by neans of the rubber

pri %t ic el enzesting tbe B set gihefiketerelerdartss obywnedn®?2 dfs thaent e

to the lower f e d,t.h I chis
cenented to thggﬁﬁgeshQaggb%%g%hglggr?%tg %ﬁ&ﬁéd @%§§3T5L3Ef008|§% %ﬁ%es 32
and 33 of the d8tRTrigTredessd aihttdhe mimar @ce%ﬁmn%lcemem@hatﬁ:eame

per manent 20 supmﬂt@.hlgcthbebdlhj RBEV@hbSmiYher bhesCpbéthfigsURP! i LW th
sides 32.and 33 are subj ected to

| t t the t
fo for c8s of EHE <L i APers, £ABRRA U BPOEARINLaEnSFOSTRS IS us Phe
mrror 2 to pi ddmeasdons" tdldghtily’ ldss othanonhosasbift ithed nuridwe. The
constriction obetSor chei6edl baBRbNELCRBRDy18s AnhOLSpELERENS S XSH S @

restoring couple on the mrror, aced In a i on ich is
a function of WﬁéCPnF@ﬁ§Pt?r8fdﬂﬁE°§?€cPhF€ecﬁPF§hFelbl?ﬁk% #hked8poddibl e
the renpte continol seéht ke mahaskata®n ef febanmﬁvfd)rsphaean ?(Dphh@a-339

tion to,phe op | S S ad flec Is used for . the.ra feedback
control E))f t he o ?1&% ltgte{?am%on ?sn(f t 5’# r VR Gy t AR X q" | APRHRRS
devi ces of thetbﬂr@r prevaihe wcrr@deatngnﬂzs mdgne t m a’x.&dd% dhrebted

situated at itg1e@Qt rendf d§§ectloﬁy78’f9til¥e a?‘%oﬁgprﬁaseﬂt@d 1ol 92”?:‘5 _
However, the incident beam is then represented in broken linées, is

then stopped dERRNEFteRe ‘F‘?lpﬁf‘eptﬁﬁqr’é? oPlegk Rdc RerViRg | afis.a | hixed

OE i a: head apland Ny tmedris d:f\Ve]l:lél gdbber pozlsmntaftaolamsexﬁnﬁ om,tlemle% of
t he"gal ygnonet o) er to plac e plane
of the |nput pﬁ%?%&% %E' l%g:'él"us@;]g Jécr% %&tecfh?% Jf)ﬁ?ng he in
order to avoi dfege mpithefmdsrogsocng et—:h% 1owew| flaterelr diasts 023 od£ft he
mrror 2 about whijghaxi§ FEemdAtdd'ets! hefe NAert O£a4E] %@ rm' lfﬁH:FGé on

the return, the_pl ane é t he pup|I |s si tuated at t he focus ens.
For reasons of SLERERE &ice T CRRARIte sidas;)3%pnd 33 of the coil 35
-extend into the spaces 30 and 31 in which the permanent
20 magnetic field H prevails. When the coil is supplied with

an electric current I, the two opposite sides 32 and 33
are subjected to two forces of the same intensity and of
opposite sense; this causes the mirror 2 to pivot about
"the axis" of rotation constituted by the constriction of
25 the resilient element 21. As this element exerts a '
restoring couple on the mirror, the latter is placed in
\_/ a position which is a function of the intensity of the
electric current I; this makes possible the remote
control of the orientation of the mirror. In an applica-
30 tion to the optical disk, such a deflector is used for
the radial feedback control of the optical beam on the
track engraved on the disk.
' In the devices of the prior art, the mirror 2
‘turns about an axis 36 which is situated at its centre of
35 symmetry, as represented in Figure 5. However, the
incident beam, which is then represented in broken lines,
is then stopped down by the input pupil 35 of the focus-
ing lens. ' _
In the optical head according to the invention,



excessively large [ ever armwhich would run the risk of 10 di st ur bi ng
the 'system), the input pupil 35 of the focus-.-ing lens is situated as far,
as possible in front 'of the lens. Thus, as represented in Figure 6, when/
the reflecting'mrror 2 turns about its -aXis 36, it always 15 passes. |
t hrough the two points A and B, and all its energy thus reaches the di sk

In ‘the opti cal th@acaﬁf the kB!SBibRnast e Iﬁmyt mﬂoﬁe‘%éxs rEPfh?éPeﬁég

preferably as |ng irtual p brou |nto the In pace. ure
shows the non- % hnp Pe°6‘%efn acﬁpt’-ltca’rn d59$c€ §7‘ecd:hfpr15éJ

three el enents J.riphm: agnfpihrasdbipfﬁmnﬁomismg chehavenr atweadise) ythﬁﬁr]
and [err] and Bﬂ%rln]r?dq{oglré[ tl%]_ ".i’:g%%eawfo tlﬂﬁeOBhﬁﬁ. %E%%ﬁtogsgggsgtée%el ng

di aphragns [err eam I ncraent € mrror
col | i mat &d, P2withhcthes ItQT@tslm |aftthenirrox) 2ingheut abes taxbsi 36t hOB t he

i nput pupll 35,th.%n%t{lﬁ£f]hé§dthﬁé b8 iarar i 10i HHYAIBn CORST d8ERLAON 1S
then given to the (tg]dalﬂ(?le"?/ ead of the I,nvention conprising the reflec |ng

mirror 2 as dedi§ oﬁ}é‘?yp‘dﬁﬂ whBc §itaated, &t fhey Foryaref-t

Cul:ie‘fr“ on a nolrllelnsn tRoYy s ons | df gcrcgmr]@ﬁend@k(m aﬁmgccouoéléhfean
modiMFi cation il]ustrate ur.e T s to. {he _obtainin n
"t ear at ed opt ITACTENE b LI dees T RUbTele TR Phe BFsRoof

i |lustrded i ndishmmbifig The siyshem)s ddscdnpud pupilods 9f| tbhei faces-1 35
and 4 have nui ntpl Nethd hes Sﬁ%me&é fJPeaﬁeﬁéé@leé’eiﬁ‘t fP@nE’f ofhtﬁehead

40 has been descrlbed previously in illustrati'on in Figure 1. In

optical head of lense i nvention, the axis of pi voting of the gal vanorret er

m' rror 2 is therefore mMus, =as8 repgeBendedt fntFidereerd,r ewhengr 8kety of
(S|c)thep|v ..thu ourse Qf. st.di

pl\arc'errent of the r% cé{dl ﬂd:emt. h%; gg%’e‘?e ?’lugnq't%poagel iél‘t hlegmg}wgysgl ves

rise tol® revemmmmmlbﬁm two gpintechtand [Bs and edd itsThhergy

gal vanonet er My Zeﬁéﬁeéurﬁhé‘baﬂékt*le ajh S tﬂébséﬁ@iéa/ﬂ hehBPr&sephed by
the constricted section of the support having an X-S ge Crgss-secti on.

The untinely pilieHEMRre the t’-h‘?u cPEPEL_32ti%¢ prrierablyupse of
a fast displ acassmimig &f virtual pupil brought into the input space.

Figure 7 shows the non-limiting example of an

20 optical device 37 comprising three elements, the aperture
- diaphragms of which have respectively «,, #, and =;. P,, P,

and P, are the conjugates in the object space of these
diaphragms x,, wn, and n,. The beam incident ... (sic) the
mirror 2 being collimated, P, which is the smallest-

25 diameter aperture is thus the input pupil 35, and =, is
. thus the aperture diaphragm.
N4 Consideration is then given to the optical head

of the invention comprising the reflecting mirror 2 as.
described previously and which is illustrated in parti-
30 cular, on a non-limiting basis, in Figure 4, taking into
account the modification illustrated in PFigure 6. This
leads to the obtaining of an integrated optical head 40
according to the invention. The latter is illustrated in
Figure 8. The elements described previously in Figures 1
35 and 4 have maintained the same numbers. The general
operation of this head 40 has been described previously

in illustration in Figure 1.
In the optical head of the invention, the axis of
plvotlng of the galvanometer mirror 2 is therefore not



10 - the optical head disturbs the radial feedback control. The docunent
US-'A- 3, 772, 464 descri bes. an optical scanning-.device in which the '
orientation of a pivoting mrror is -evatyated by nmeans of a reflected
auxiliary beamwhich illuminates a |jnear8photodetector. In this devi
the 15 command for orientaticon of the mrror is dependent upon th
colpar i son of c%ﬁ?@i&éﬁlg wignaltnd t&eﬁb@eswndjraaﬁqq»csﬂ by t&ec)i paar
phot odet ect or . uy e illustrates, an optic head "whi ¢ £1 can be subj ected
P a t ast d s XA SHEREFErSt BaRgr ngha e COUTRY, 1 g? SFngis-
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nmeans en perni e, bl ocki.ng o e mrror edet er m ne

posi tion duri rfgmfshtemf%fs?ddﬁgﬁF Bgr’ré’rft t FEPBREI cahavﬁé&j a%o?‘ shaped
These phot odete@ctss-seansomayltee wonistely tpedrot ity duewtoqther actedelt, for
exarple. It 158150 MRSSLILE | onCERE Eofrbb 0Bt i 2 50RiEBT2Rd8n0" dehe

mrror at the 16cation of°11se ron axi st u proper
operatibh of ttke3gpticaji head. qJ{Stluthnsfthq|€$@h@lt§eﬁﬂbﬁgku§°nﬁa¢@ﬂng

regard to the ﬂa%&q&f&@hsthesdI7QQe4sa hexesibus- wasgﬁraalcablannm@
separ ation ax ero

O S BRERR A S PR T A 8 S 8 RN O BB SeE kg M e 35 &
t he - 9 - paraluated obysmpanst @f devreflecstednatxitiadywbehma whiichm 18.
Thi s prismal Solﬂﬁﬁix? sth gﬂgﬁ:' Bﬂﬁ%d %8{:55 25 %ﬂllg i’i@v@%@ar oy for

t hi’s reason, npu one a po ol separ at or
treat mekd whi wpmmeferyonan‘gﬁngnt fé thei l!éﬁ‘tf-‘olrl gﬁt dependent apony .

reflects the l¢gdt d’&lp%@x%@ﬂ) abf[eerrkcwﬁhgh resrgm aldieh r@ﬁée@ﬂmpn the
surface of the di which permts the 10

rotation of thfér?)g‘ll%‘?‘?z%i’ qeuai ?WIP%€°$%W?§C?%d by

Figure 8 illustrates an optical head which can be
subjected to a fast displacement capable of causing a

20 pivoting of the reflecting mirror. In order to reduce
this imbalance of the mirror 2 during the fast displace-
ment of the optical head, an emitting source 38 which may
be, for example, an emitting diode, passes a light beam
which is reflected, for example, on the edge of the

25 mirror which is made reflective in order to reach photo-
detector means 39. These photodetector means 39 then
(O permit the blocking of the mirror 2 in a predetermined
position during the fast displacement of the optical

“head. ‘ '
30 - These photodetector means may be constructed with

a two-quadrant cell, for example. _

It is also possible to cement a light diode on
the edge of the mirror at the location of its rotation
axis without disturbing the proper operation of the

35 mirror. It is insufficient to bring up, having regard to
the divergence of the diode, a fixed two-quadrant cell,
the separation axis of which is parallel to the rotation
.axis, until the sufficient loop gain is obtained.

In the variant represented in Figure 8, the



the disc through 900 in relation to that of the incident |ight, cut
oriented in a square, of which the neutral lines are the diagonals, has
been cenmented on one of the sides of the prism18. 15 The | £
10. may be constructed with a plano- convexgl ens which may be, for exangl ¥
cenented on the other side of a prism 18, as represented in Figure 8.
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t hi s~ nformation 15 carrier (4); said optical head being nobile in a
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order to show api8e®i AEl Fhei PBEFRGL8F said mirror with respect to a
predeterpgsned equili briyhepasins on0 imayorser coasperagued afith eat rgleaio-
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(2) conprise a second |light source (38) emtting a radiation which is
reflected on the mrror (2) in order 35 to.reach second phot odet ect or
nmeans (35). 4. An optical head accordi ng to daim 2, character- izeg
in.that the radiation emtted by this secd®d-ight source (38) 108906BBeq
on the edge of the mirror in order ‘to‘reach the second photodetector ned

(39)\?’ 5. claim®pti cal head accordl ng to Caim2, character- ized iX

that the optic means associ at ror conpr.ise a light
di'gde di spgsed N the e’?fbe R f@} %%ealm(r‘é?ﬂeoifeﬁiis degigei 5ATaxi s.
5 6. fam opnifozinahéad mmmgdiskelcu@rmﬁagofaﬁmmt lt2adk2,
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I mahommatiany e ide Dt
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cr os.é%sect i on o jertimg mrlé.lglhel spetirintosa dﬁﬁemeafsuﬁace cbgeamces
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biher face (22 0 Bel¥ sFackc chtbChpBE Boing SSRAFRY G cpedback s,
this el efent sé’rqn'-'ri{?g]asm?%‘tl%t Fen faH@w @FIYt h?éler af e%ﬁ-’l—ql]gtm*f:koﬁlem)ants

< 12- I0 090 683 %ﬂfmgram@t@ﬁs%ag@r aglh.gslab& ndf&rﬂm?@ﬁ}l?:dﬁ‘ﬂ%fﬂ Hﬁg%gfiﬁam
urel enente au m t, ei ner er | aser que
kgl limatiertes 9B 1 é"r?taldanﬁaéfinﬁfideS#W ton SaGOWRRAEr und

uber ei nen um eime phdmnie(tzﬁtmmm ndan lﬂaixeﬂ]etplcﬂ:geﬂg (:B)a gaaiAsiphi nt ed
ngsoffnunqsé‘%? ved NER w E,t%‘\é% (£ g ésg tﬂhe,&mng %;Ingltligndl e

gen nnte Spur e tende f | ach
projizierx, dercazgrie®di4l + F&Mmtwml th%d beJ.ng mob:.le ln a direc-

tion which is orthogonal to the track elements in order
to reach with said spot any one of said track elements
disposed in said reference surface, characterized in that
said axis is situated in the plane of said pupil (35);

20 said pupil (35) being imaged in the focal plane of said
lens (8) and said mirror (2) cooperating with blocking -
means. |

2, An optical head according to Claim 1, character-
ized in that said blocking means comprise optical means
25 associated with said mirror (2) in order to show an
' untimely pivoting of said mirror with respect to a.
predetermined equilibrium position, in order to produce
an electrical control signal; said signal reacting on the
motor element of said mirror for reducing its disequi-
30 librium during the fast movement of said optical head.
3. An optical head according to Claim 2, character-
ized in that the optical means associated with the mirror
(2) comprise a second light source (38) emitting a
radiation which is reflected on the mirror (2) in order
35 to reach second photodetector means (35). |
4, An optical head according to Claim 2, character-
ized in that the radiation emitted by this second light
source (38) is reflected on the edge of the mirror in

order to reach the second photodetector means (39).
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gezwingen wird, einem beliebigen der genannten Spurel enente wahrend des
Durchl aufs des Informati onstragers unter dem opti schen Kopf zu fol gen,
wobei die Radial- 15 * Regelmttel Lichtdetektormttel (11) fur die von
dem Obj ektiv (8) auf.gefangene und von demifnformati onstrager (4) kom*reneM
Strahl ung aufwei sen, wobei der optische Kopf in einer zu den Spurel enentiel
ZenkYecgt en R ¢htung 2@&n ogiewed ihedad &E:clol;l:ﬂllilﬁb’i tdemEhﬁcb,Zéhthgﬁéﬁjﬁne \\
er in der Bez qne e n urel ernente .z ange adur c
gekennzei chnet &Q&gogq& gﬁ%ghgfelgs:géﬁf?%?d‘é‘?arﬁoeaﬁ‘fo&éa%ﬁgﬁ&éﬁgsgpfan’i%ﬁr??ﬁ)
befi ndet, wobei(2i ecomprise RngiahtofiindagdisPpsed dar theeredgenef deke
Cbj ektivs (8) ahiald G M daved 8 19y e@Rlatlidn WxljaBl OCkiermitteln
zusamren 'rkt.érz. Opti scher Kopf nach Anspruch 1, dadurch gekennzeichnet,
das. di e Bl ocki &nittel AR CPFdfmadphea sﬁ?%%éﬂilw)t%@r%ﬁ@eoeﬁ Giams) t t el
auf \gei sen, umgeli rand 25 b}mciémddeIindeha_Spithgekéfgacébiﬁggmlﬂﬂﬁoe! (12_?]
vorbestimte Gsgj C cht spQsiti. uf.zuzei "so.daB ein elektrisches
Kont r ol | si gnal lggr zggg vvitgod, Qdac;o:.gl%fsgramedg(gﬁ nt PF eSS 1afesEepMegel s
reagj ert, um s&inavensies chyew crariaihkendldetrichoarirentBamtuigsdesed

opti sthen Kopf s idZH%64Z @Agnét iS04 SONEY h HE ch
gekennv\g]! chnet, daB die zum gn_ 3 40 @B ]éﬁg‘?en eﬁﬂ{o tl s%ﬂgﬁégy%tel

i egel (2) . en M
eine zwdit e Li QRARF Icé’r{ss"ﬁ’)t‘&ﬂ‘ﬂeibé’en,thﬁfﬁé ef égBFFlahPBﬁggéﬁl}gEhHE@,lc
wel che i m Spi edernizje ibdfdoXet i(@7t, \8igr,d 28usdegi)t énLbelbgdetokeoeatéet evo(39)

zu erreichen. Fg%ttu %fa&%r f C QR h,3. ch 45
gekennzei chnet ,%m abB di‘e vqr‘%egg tz‘l'\/\I'J/g ter?léé gﬁt ‘&‘ggfj‘?élt’sg}eéﬂigS%aﬁB?e
Strahl ung auf d@mesgizgetionveartesbkienttelement ()i ewitheanek-shaped
Li ¢ht det ekt or Mdricds (st i i) Mo SpalkPliSLNSEa KR H88s ANSREUGE 2.
dadur ch %0 i}l%egfzel chn%é g)aB di e ,z)euﬁr}yf Sg‘lére}gel 2) é_g.lehor enden optischen
Mttel éPne Le TRE alfdei Sedngyitd REn@Tdd S RRLRY sPRRatohe.
sei ner Rot at i olsdepsipeatige trldaks i(28) ,61:h§)bithehrelfat£epi2rac’)lcbeeh§eﬂlxed
beliebigen der ¢ the rear side of the reflecting mirror (2), this
element serving as rotation axis for the reflecting
~ . mirror (2).
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55 [ Anspruche | und 2, dadurch gekennzei chnet, daB der Um enkspi eg
fest ‘'mt ei nem Spul enrahrren (25) rechtecki.ger For m-ver bunden ist, dg
ei nem vari abl en el ektrischen Strom du &g%agssen wird und in feste

(2)°

r

Magnet f el der 60° ei ntaucht, die von n I nduktormttel n geliefeN
war d{g/n. wel che aus drei fluchtenden Patent anspruche
par al"l el epi pedi schen Ferritbl 6cken (27, 28,' atb’egtaeﬁewe‘berﬁ'ezmel

Magnet spal te (30, 31) zu 1. Qptischer Kopf °! "l?"‘ea“fwe's‘
bi | den, die von Magnetfel dern gl eicher Rich %dumt?g@e{egy?gi%igeﬁrfd ST

65 durchquert wer den, wobei ein el asti schiegung ausseddet und elne
~~~~~~~~~~~~ Lrf .3 to create two magnetlec"gaﬂé) SGﬁ}Qeann)den Umb&okﬁp@eel (2) die
magnetic fiel das @riatel same direction a res 'F?aéﬂl g i gings At e‘%’%(
X-shaped cross section having two parallel i oyt Sl '?g,?e ot h';‘l"’unkt
faces (22) being fixed to one of the oufer Qoﬁ:zhdrﬁdervon Radial-Regelmitteln dazu
paral | el epi pedi c bl ocks 128). the other facgezw@®jenlbabreipefribetebided dehe rear
of the reflecting [err] in a wite-read devg¥annten SDU'e'ememe Wahm"F’ldefr (2)

this el ement serving as rotation axis infor fsl'?gﬁn ? pAls ben |e F:‘;g:dem
conprising | the reflgeti BRlamid chdareldbinibel FNEAERL Son L NE
head i ncl uding a 15 [err] source i 1laenem>,teit:ivr(rgaag fedide e heen'BJ ong
a predetermned direction and illum nati ng, lnmrraat&nﬂelbbfée)tkpmmenﬂers*t@hIut@rr]

pi voti ng about an axis (26). the input pup 1’““(’35‘?" webe e'"e'Z“
projecting a light spot into a g%e .&1 Lﬂ,{"’,ﬂ ’%:Q‘Q@z i ngranl d
track, this spot bei ng forced by radi aI fee ,gp,n deB erg(e,g,inﬁd,;reg"re "6

any one of said-track elenents during the pamageerma‘zumiadgdnnciaamntlon
catriier under said optical head, said radi a@ekﬁ%emmkdmeﬁmseﬁelamsﬂe'Ebe%

in
conpri sing photodetector means ( 11) for,det BEEINARIEHE (E%‘ Pldefest
through this lens (8) from the informtion 66 ,Fg(s) Z ol ?‘Mﬁ: lﬁ,g’fdleﬁ@ ﬁp
being nobile in a direction which is ort hoganeloci&nﬁbfw: nddreent s |1
order to 30 reach with said spot any @nepteéhesdpd nidh&l‘mkpraihemiﬁl&h
di sposed in said reference surface. gekennzeichnet, das die Blockiermittel mit dem
: 30 Spiegel (2) verbundene optische Mittel
. aufweisen, um ein unzeitiges Schwenken des
Spiegels in bezug auf eine vorbestimmte
Gleichgewichtsposition aufzuzeigen, so da8 ein
elektrisches Kontrollsignal erzeugt wird, das auf
35 das Antriebselement des Spiegels reagiert, um
sein Ungleichgewicht wéhrend der schnellen
Bewegung des optischen Kopfs einzugrenzen.
3. Optischer Kopf nach Anspruch 2, dadurch
gekennzeichnet, daB die zum Spiegel (2)
40 gehdrenden optischen Mittel eine zweite
Lichtquelle (38) aufweisen, die eine Strahlung
aussendet, welche im Spiegel (2) reflektiert wird,
um zweite Lichtdetektormittel {38) zu erreichen.
. 4. Optischer Kopf nach Anspruch 3, dadurch
U/ : : 45 gekennzeichnet, da die von dieser zweiten
Lichtquelle (38) ausgesandte Strahlung auf der
Spiegelkante reflektiert wird, um die zweiten
Lichtdetektormittel (38) zu erreichen.
5. Optischer Kopf nach Anspruch 2, dadurch
50 gekennzeichnet, daB die zum Spiegel (2)
gehdrenden optischen Mittel eine Leuchtdiode
aufweisen, die auf dem Rand des Spiegels in
Hohe seiner Rotationsachse angeordnet ist.
6. Optischer Kopf nach einem beliebigen der
55 Anspriche 1 und 2, dadurch gekennzeichnet, dai
der Umilenkspiegel (2) fest mit einem
Spulenrahmen (25) rechteckiger Form verbunden
ist, der von einem variablen elektrischen Strom
durchflossen wird und in feste Magnetfeider
60 eintaucht, die von festen Induktormitteln geliefert
werden, welche aus drei fluchtenden

Patentanspriiche . parallelepipedischen Ferritbldcken (27, 28, 29)
" bestehen, um zwei Magnetspalte {30, 31) zu
1. Optischer Kopf (40) in einer Schreib- bilden, die von Magnetfeldern gieicher Richtung .
Lesevorrichtung fir eine 65 durchquert werden, wobei ein elastisches
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characterized in that said axis is sityated in the plane of said pupil
(35); said pupil (35) being maged int Tocal .plane of said lens (8) anpd
sai.d 35 mirror (2) ‘cooperating wth @h(&g |ng means. 2. An optical he dg}
accor di ng to claim1, characterized in sai d bl ocki ng nmeans. conpris
optiC means associ at edto: sal d, mrror (2) |n order to show an unti nel

pi voﬁ ng of. said. ..40.. ‘m. rror M, Ljn 1r;espect to] a predet erm‘nad"vequn tibrium
position, in :er der- tomnoduc&aenel ectrical \cpn,_ oy, ,aLgrE,a[Mr ea,g;t; ng on the
not or el ement: “of-sai- d m’PTbr fDeer peduci ng i trse ansv‘*ndl'&eq'w Hpbﬁlljdmj duri’ ng t he
f ast rmverrent ‘of "tThe 245 ppgi'gal  heatl. 3v"r<:AH°mspft(*r~cat elviralls \@T eorgingdad 0
claimZ2.. char acteri zqd | ﬁ TRYSE 98 opti cal a’rj;’fcasls@wamfe@pf go t3h'ef3mf$?r‘@r
(2) conprise a second |ight source (38) enitdd NG 3 SEAQAT I 0I5 AT OR, 2jrgsien

50 reflected on the mrror (2) in order to rgasd t@@ggnﬂbp;mgg gl ect or ,means
(39). 4. An optical head according to cl'‘ai mt3ses Chareagtiesd tzebe sfind at t he
radi at i“%H™éni t t ed by this second |ight sourcerygsy 9‘1 g btogkd i@Dlreel o fddaes: edge
55 of the.m rror,.i,n.or.dek. L. Jeach, t he secord giﬁb”c '}fgﬁ;’t’tésf’irfeah§ ‘(’39’% 5
An oQtlca.l Hhead: acGald Bglg,'_)tn(anéj)@J M 2, char aghEhhaed, i BAt ¢ A8 Gt LHr

means assoct atsd shentshee madiarudpgdy conprise a |ight 60 di ode di sposed
on the: edgé‘ ’cjf"th%efmurqeoﬂ eawtt'mdrm | evel of its rotation axis. 6. An optical
head acgor dihi ‘”!;“ ﬁ? v'a | Iec :L.UB 1 and 2, characterized in that the
ref | ecti. NGy Bl ab 2ic 128, hb KRGtk dhp Aecoi | ed frame (25) of 65

of 1'ens {8) projecting a ight spotinto a 20
refarence surface containing said track, this spot
s=ing forced by radial feedback control means to
¢~ ollzw any one of said-track elements during the
\_/ .passage of said information carrier under said
optical head, said radial feedback control means 25
comprising photodetector means (11) for
detecting the radiation received through this lens
(8) from the information carrier {4}, said optical
head being mobile 1n a direction which is
orthogonal to the track elements in order to 30
reach with said spot any one of said track
elements disposed in said reference surface,
characterized in that said axis is situated in the
plane of said pupsi (35); said pupil (35) being
imaged in the focal plane of said lens (8) and said 35
mirror (2) cooperating with blocking means.
2. An optical head according to claim 1,
characterized in that said blocking means
comprise optical means associated to said mirror
{2) in order to show an untimely pivoting of said 40
mirror with respect to a predetermined
equilibrium position, in order to produce an
electrical control signal reacting on the motor
element of said mirror for reducing its
disequilibrium during the fast movement of the 45
optical head.
3. An optical head according to claim 2,
characterized in that the optical means
associated to the mirror (2} comprise a second
light source (38) emitting a radiation which is 50
reflected on the mirror (2} in order to reach
second photodetector means (39).
4. An optical head according to claim 3,
characterized in that the radiation emitted by this
second light source (38) is reflected on the edge 55
of the mirror in order to reach the second
photodetector means (39).
5. An optical head according to claim 2,
- characterized in that the optical means
associated to the mirror (2) comprise a light 60
diode disposed on the edge of the mirror at the
level of its rotation axis.
6. An optical head according to any one of
claims 1 and 2, characterized in that the reflecting
mirror (2) is fixed to a coiled frame (25) of 65
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