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The invention relates to a device for refractin
| aser beams,.::according to th

parti-cul ar

Claim1. 15
a |laser beamon to a morkplece which is to be p
to inscribe objects by neans of
DE 41 02 936 Al disclosed a facility used to
of a pol arisation- modul at ed = laser beam
phase nmodul at or’; two reflector
axes 25 and a focusing |ens. By appropriate
rotating reflectors, the |aser beam can be -
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Devi ce for Refractlng Beans of Light 10 Description
beans of light, in
;.i.ntroductory cl ause of
sed to -accurately direct
ceéssed, to generate
aser, etc. 20 Docunent
‘pr-ocess materials by neans
e facility conprises a

w1 otating around different
dj usting the two

sed .on any

Such a deV|ce -can for exanp

Device for Refracting sams of Light

Description

The lnventlon relates to a devlceﬁfor refracting beams of
light, in partlcular laser_ beams, according to the
introductory clause of Claim 1.

Such a device'éanffor example bé uée& ‘to accurately direct
a laser beam on to a workplece whlch is to be processed,
to generate graphlcs, to 1nsc;1be;mobjects by means of
laser, etc. | R

Document DE 41 02 936 Al dlsclosed a facility used to
process materlals by means of ajd
laser beanm. The facility comprlses .2 laser, a phase
modulator, two;reflectors rotatlngT

olarlsatlon—modulated

round different axes
: lens. By approprlatﬁly adjusting the two
rotating reflectors, the laser: beam'Can be focused on any -

and a focusing:
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-2- point . of a surface of a given S|ze by means of the

~focusing lens. Materials“:can thereby be ycessed as requi red by
neans of a | aser beam 5 Docunent DE 39 39::866-Al di scl osed a device for
|nscr|b|ng the surface of a cylindrical “by neans of |aser
engraving. This device all ows ‘a cylindrical 2s :surface to be

i.nscri bed without having to nove the workpiece.in ‘relation to the |aser
beam For this purpose, a rotation- 10 symmetrical ring reflector is

provi ded, and ghgngyrget rav ‘surfides of this ﬂré\ﬂ Teflechpy &%FB%' d‘a% wcaa

the symetry. Taxis of ‘theinscri t|on surface which
cylindrical shEP¢using rbenei onMalaria ﬁcapaﬂln§h¢§¢b50t6$ proeegsedcuased

reflective surfagei rdiit By tﬁgaﬁgsbftgnggsgi Badn . refraction wunit
conprising two- reflectors “moving on . perpendlcular axes, a |aser beam

emtted froma |laser beam .. source is directed :fromthe reflectlve
surface tost hepocuméRECDEPBEORSS BEAGE. dioddd 3P dévPEd fbr disstos8Ing

process and a device f ener at an ptic rkin on the_, fl oor
in public %a?u‘?ﬂfac‘iﬁ'lc réteﬂyhégf#bf:ap‘l gthe ﬂ r% 3 r Obeatfser
cyclically traygegsaving. glI'h&@ lmwh.cté? éhﬁﬂbyap@jd@xﬁ&dcal sH8 XL ashlkesce
covering. The légg rﬁ-ﬁéé&? l':gé' w‘?(.\é But V@é&lng to _move the workpiece in

relation to the laser beam. For thlS purpose, a rotation-

N

10 symmetrical rlng reflector is’ provlded and the symmetry
axis of thls:rlng reflector c01nc1des with the symmetry

axis of the inmscriptionm surface which 1lies on a
cylindrical shell The rotatlon—symmetrzcal ring reflector

has a curved_reflectlve surface. Wlth the assistance of a

15 refraction ~uﬁi_ -compr1s1ng two' reflectors moving on

perpendlcular'axes, a laser beam'emltted from a laser beam
source is dlrected from the reflectlve surface to the

inscription surface.

20 DE 39 15 254 Ai disclosed aﬁfprécess and a device for
generating an__optlcal marklng on .the floor in public
areas. A concentrated beam of: llght (e.g. a laser Dbeam)
cyclically travers:.ng a ga_ven path_ is thereby projected
onto a floor. coverlng The llght r fractlon device, which

25 moves the beamu of light along

‘the given path, is
controlled at such a high frequency that the marking
generated on th floor coverlng appears stationary.
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25 noves the beam of |Ilight along the given path, is
controlled at such a high frequency that the marking generated on
t he ‘f.l oor covering appears stationary. o
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5° A comon. factor of the above re O3y 1R

nunerous other simlar devices is that the =0 : eamis to
be directed precisely and /or at a high 10 . spé ifflic path
This neans that the . associ ated refractl 0N COMp ectors and
the |ike) need to be precisely and qui ck}: y : dj usted. The refraction
conponents are thereby generally adjusted:.b : of rotation

around a gi veA az:ommci:S factior order the mabefvect mefrfaeitrlaﬁi | @y el

t he afore- a, dr.i veri's ne essary whi.ch aIIo
very r api 8‘”“5%8“ étﬂeg c%fe}é it dievgtcr%snt __-_cafch ?s] t\“r?os P8R a
sedot iamd 20 oroaporertiigh

(particularl yla{seirhbeanglles b bet directedf pe
Such a drige ggagh t Wkshd CQ“S's‘F‘é&@fc C°1§£th means that the
( e-fle_ctors and the like)

associated refraction components
Ijusted. The refraction

need to be preCJ.sely and qulckly
components are thereby general - adjusted by means of

rotation around a given axis.
10 '

In orxder to menufac’cure refrac:__ n devices of the afore-

mentioned nature, a drive is n:e'c"e"__'._fs;éary.. which allows very
rapid and very accurate adfius'tsm'ent of the position
(particularly of .the angles of rotatlon) of a refraction
15 component. Such - a drive ccnstltutes a considerable cost
factor. "

It is an object of the inventlon" to create a device for

refracting beams of light of the .__I_afore-mentloned nature,
20 whereby the refract:.on components ‘can be adjusted very

accurately, rapidly and as cost-.ef__f____e_ctlvely as possible.

This object of the invention ls _accompllshed through a

device having the. characterlstlcs of Clalm i.

25
Accordingly, the drlve motor of a read / write head of a
magnetic data storage component is., used to adjust the
refraction component ;

30 Magnetic data storage componentsi{ ai smanufactured in huge
. quantities. This applies in partlcular to floppy disk
drives and hard disk drives of dat rocess:.ng units which

are of partlcular J.nterest in the present case. Each of
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~ acconpl i shed through a devi ce having th

factor. It is an object of the invention to create a device for
refracting beams of |ight of the afore-nentigned nature, 25 whereby the
~refraction conponents can be adjusted very - ccurately, rapidly and as
.. cost-effectively as possible. This ob ‘of the invention is

! : ‘mmosmtrsm\s BEBN ¢
respectively formed fromthe drive notor agr_-l.d he RE- Asgppat or
wite head of a magnetic data storage : ) ng data

 storage nedi Uphigde h&ri’%@ $as o edasly @mwﬁésay v}hfl‘%;r{ 3:}5&& B8 RSl

“the refraction nponents are ?or med from actuat or

- pEex stmﬁ aﬁ@téﬁhﬁgnéﬁ-@m difks hahard alrlekndmfraemse@fu a5
.. Eugg guaEt :jt | app B?ﬁa?i@'dﬁ:ﬁvén oeéatcPh:eeﬂseoH QRRY g&é& spteeasveeearw
 har is ri vés q a r pcessj uni ar’e articqul ar

interest in tR&% F'é’é’g'riﬂdgs%m %E‘ﬁggf propeirﬁgsgfdrq h&%”g eFead® Wde%
-head whi chs cal&cbe falpMdad tate ovegh hestoraid ng:a]‘;lammy diasid / shayrt disdedys

means of an 1 gpPproprl ate drive. Great preciission and great speeds are a
particularly i ﬁﬁ' t'ant property of these dr in order to

Accordingly, the drive units of the ref r actd:

facilitate hi gh st orage capacity and st g ,.acCes's : times. 15
The three afo R3eenld e 3T Wik e d
drives (nanely ow cos f%s a resu iL{ : i;eQP% §§§E/eftles éf rQQﬁ

preci sion an#rhitgh headeds}vesr dnagsdy lowaéégtdlaﬁg a oresielt n@int‘TQﬂn-lm@

create anl@ccﬂ&@d%ctlrcﬁp' d reatanﬂaz‘é‘é‘:its:.%f eﬁhblvehﬂ@hVesﬁQédg) reeffé‘CtdéEH
system 20 Document ~ US-PS 5,319, 509 di d i ndeed di scl ose
: according to ‘the invention to create an accurate, rap:.d

and cost-effective drive for a ._;:ef_r__fectn_.on_ system.

According to an embodiment of the 1nventlon, the drive
15 unit for the refraction component encompasses the drive
motor of the read / write head of a data storage component
with an exchangeable data storage medlum (floppy disk,
exchangeable hard disk). The advantage of this embodiment
of the invention is that since:the: data storage medium is
20 exchangeable, the respective drlve is not hermetically
sealed from the outside world and is therefore generally:
very robust. :

write heads of data
s.torage media (hard

On the other hand, it is the ;_"’éad
25 storage components with fixed : © da
disks) that are characterised by pa 1:cularly high speed
and accuracy. For refractlon"'“ e
particularly high demands:are made,

sy '_.tems upon which

herefore, the use of
such a drive is advantageous._ T
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positioning of a reflector on the actuator of a data st orage
conponent, in order to reflect a |aser eam ~ However, the
reflected | aser beamis passed on directly - " a detector positioned in

the data storage conponent;  where its refkection angle is evaluated
for the pur pose of controlling the ﬁo-ei'nt of the actuator. This
docunent makes no reference to the ref IﬁﬂerMnmAgelB@gN :
directed to another refractian reflector whiich al's LAG pled to an
actuator in such a way as to create a deV|c“ - ssi ng
and / or generating graphics. - 4a-

Furthernmore, WO 95/02243 and US-PS 5, 153 870 di scl osed 5 optical data
st or age corrpo.'ﬁnntos:;deMeteb;dJa.\teasehebeasﬁraa:tlon rebmponedtbyic-:comimt to
posi ti oned O“tﬁQelﬁ%%tl%fn,Oflé hf‘7 Ws%?ﬁ?ﬁ%g"%s%at tHeY 3;9 880%&::%1:3”"

t hen passed on to e actua
again, hoRev et | COFII”F(-}TIU@&S( deiwer ehingan Peter) he Seage smtég‘@ l1ere

conponent g veryAeegaértna:{d) afeyeramms&iuéaeaajw%éﬁﬂ oft{assélthbﬁ
unit for the refraction co&go npent enconpasses the drive not of of the

read / wite #B3dagele-qfrentinnae BEoAPSTeR flnﬁqﬁ1g%ﬁﬁ§ﬁth8ﬁﬁﬁaﬁpén

data storage éfﬁdl tspes.(d | aaemql %mponeﬁcaaﬂﬁgﬂﬁéﬁtha%vféﬁé@ arbgolute
advant age of t he |qgent|0n I S that S|nce t he i&a

Storage medi LARIES ERaRE, ot B L 4 S chesmien s be pat sgeRera
her met i cal |y posssbakearifthorshidse awtorb ViR & ek ol a:mplm@f bs engenssaklyy

20 ver us h t e, L ey ds f
dat a Y or‘g}alcgo (}‘nen% ’?Wg % 3:% aé J‘S{?loérlggegne dé% :Hi;]g& sks)
that are charahisrpum@dge4mﬁwrcaik@ﬂy5hrgh~tpeeﬁsZBndaﬁU sexvetheaq. arkor
refraction th%%@ﬁe SucPAﬁ!&“dlsk péﬂt@&' alpyedU IR AP AL TRdE

t herefore, use o drive is a vantageous
servo-head are -not used for: data storage but instead

exclusively for determlnlng the absolute position of the
15 read / write heads. Comparable deV1ces for determining the

position must also be provided: when a continuous drive of
a read / wrlte head is used to adjust a refraction
component., u

20 It is advantageous if not only ;the drive motor of a
magnetic data storage component 1s used for the drive unit
of the refraction component but if: use is also made of at
least part of the device for convertlng the driving force
of this motor 1ntc a movement of the head (e.g. the

25 actuator spindle and / or the arm whlch swivels around

" this spindle). For example, therefore, the drive unit of

the refraction component can% comprlse the motor, the

complete actuator and, if ' appropr:ate, the drive
controller of the magnetlc data storage component

30 e '

It is particularly Smele to couple a rotating refraction
component to the drive of a read / wrlte head of a
magnetic data storage component 1f thls drive encompasses
a rotating actuator. The term actuator is used to describe
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- 5 - In order to drive the refraction conponent according to t he
invention, it is possible to use either a stage notor 5 or a continuous
dri.ve* (linear notor). Stage notors are ©y robust and they all ow

absol ute adj ustnent of posi- fi.on and ang ntinuous notors facilitate
greater precision and speed duri ng cangp adj ust nent. However,

absol ute adj ust nent of the position of a: ponent is not general ly 10
possi ble with these notors.=Reaction coupli ng- | s"‘ ‘necessary whi ch al | ows

the absolute position to be det ermi ned. For . “this pur pose, so-call ed
servo-tracks AM@SE s coPmRp@nents praf d'éﬁevm F‘ﬁgﬁ&?'—&cdl detd | ikoragrse

servo-tracks aih oner?@r%ﬁlbﬁadco@iérﬂo'fthesedrlﬁ@ﬁgdaﬁ@rcétfoagﬁhéu'fmotor
i nstead 15 ex,cl u5| veI éﬂf of.. det e m ni e ﬁgsol ut e, posi t{:on of

he
read /| wite S?‘SHFe nﬁ?%‘r‘l,_ J'9 haCtuatgys g, An
must al so be amvlvdeﬂbhmgmaemsnhmunds adrdpihdife  at enecedd /ana id€rriead

Is wused t ust efr 1.0 o] ne 2 ccording to the
i nventi on, gnot ﬁ?% cﬂuﬂl en%%]%?so?g @HS %Sﬁegr‘c dgtg nstcoor'ﬂ%e":tlng a
conponent is lxseeﬁra‘cnndmecmtnpmnmnuth swf:htha -aghr dot tbe cegiomemf bthe
use is also ast par t hezd e I ng,t
driving forcg%%% sg:.nd? iQnt%"”'q;zflm)?efr‘ree‘xfllftugofaft Eﬁgaggs En hk?\ﬁ'ue
actuat or spi n@l@aéfrwram%rﬁhW%WaMWI®@mt his spi ndI e) For
. exanpl e, therefore, the drlve unlt of the sfracti on conmponent can
conprise the nptor,, the conp actuyatqrizand, if ap ro rlate t he
drive cont9ol I5& his hGOBBecFrﬁﬁﬂetlltc shoud & (ks RRIRAHoRER: that the (temm
partlcu:c arly smlméaetﬁoeeuﬁlies aufseaatuéﬁarebr%msmbe c6AtRARGlE zﬁ@téf@f
ar o drive end A dn 44 e _.g}%‘?' g arithy betha Eteacﬁggégua%géggean PHE g
actuators I_ “h

ard disk drlves, :linear motors are used

mainly with -

_ atlng actuators, :m-f order to generate an
15 arch movement_, of the read / Wr:l.te heads. '

For the purpose o:E connectln a"-"f_i;ef'raction component to
the arm of, . ;_nf actuator, .
particularly s 'téble, whereby th:Ls ‘rod-like component is

20 perpendlcular ‘to ‘the arm. :

refraction c_o_mgonent itself i

.":'E'o"d-like component is

i:ﬁ l - advantageous if the
'reflector. '

25
component and
spindle.

P2999.23
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those fdr|ve conponents of the magnetic data storage conponent
whi -conver t—t-he—dri vi-ng f-orce-of the notor Into a novenent of the
-;head‘ A rotatj actuator has an arm whi ch swivel s around a spindle at

“one end: -and calP et Has Beph /| wite heads at_the _ather_end—tjpon
‘connecting a:. L _ W mponent wit h;'such {ayHigrSHEER WAL BEENjiion of the
act uat of: splndl the armresults in pureﬁangmﬁatlor of the
refraction conponent In this connection it—shette=e—porm=ed out

‘0 descri be continuous notors
and rotating actuators.

t hat: the term: i near nntor is used here’
“WhHi ¢h can be used with both |inear actuator

I n.hard:di sk o e s - { nuSRisn! h t alvRd
.actuators |$g%nfﬁhl%ifgenera eﬁgﬁﬁé iya?% #Dvg%entar %héﬁfeagb% the

heads. refracil pur peeepenerbnnetti nts aﬁCi‘é#fF%%g?Wcoh%on@ntS%%SOI )
€ ) &'E?/ offéhtial eguﬂ a5 PFovidéd £68MRRIIMmiNe the Hﬁ[gtllec%ﬁzﬂy o

.fj_ : this ro ke conponent is-20 perpendlcular
arm It 55 aBeEhEtensofi they getraction ompeReddpdieitd q%%’e‘?r\" |§hb5
reflector, sensa%eeoﬂlsbﬂsna éfcb\dﬁ E:ah b@a@se/d Wo e tiaadneg otm@vspe.ed
refraction c onent ég% courset al so_ be 25 Iaced by
anot her corrpcf?fg%t WeﬂeEErPFe hgepgprraé:pp@ﬁnen G5RATh &S aqbe
p05|t|onedznnnnnﬁcﬁéélyum1t&e gofnpahent moqmngﬂexogether with the
refractlon component, while another component of the

sensor component group is 'connected to a stationary
component.

Inipr1nc1ple, suitable sensorsﬁé:e all types of sensors
whlch:allow the position and / o
to be very accurately determlned,

:the angle of a component
}e.g. optic, magnetic and
capacxtatlve sSensors.

The“senéor component group is iﬂtegrated into a requlating
i c1rcuit ‘which constantly compares”the present position of
_f: the#f' . '1ts guide position and
atltrlggers the necessary adjustmenws in the movement of the

'fractlon component with-

‘ refractlon component.

‘Mos t_;_._.

| fraction systems for  laser beams have several
i*radjustable refraction componént :

_ which rotate around
fﬁ=d1fferent Splndles Each of 'these_ refraction components

”‘th its own individual
several refraction

is also

this case,: ;therefore, not only
lectromechanlcal components (motor"'and actuator) of a

P2999.P3
15/06/99




2999. P3 15/ 06/ 99

- 7 - Particularly when using a continuous drive to nove the
refraction conponent, it is advantageous 'f.;a sensor 5 conponent
group is provided to determnine the angle ani 7 or position of the
refraction conponent. In addition, this . g sar’ conponent group can be
used to determ ne the speed. One conpone f- the sensor conponent
group can thereby be connected to a ¢ onent noving together
with the 10 refraction conponent, while z@nother. conponent of the
sensor conpoAake gt@n@ge.@rmmeeretouad st pedasy 2 red
I'n.principl e, comgohais S0 58! e; 8l |a1¥83~°m£’<§e5%0rt‘he15co‘fﬁ'x‘31 a'glefaw

the position and /or the an a conpon : very accurate

det er ni ned, e.(@rigfti cc°ﬂ’é§ﬂgi¢6) ancPE  thepachabii vesfs‘é'??ﬁﬁ S. componepﬁe

sensor corrpona&tco&aqw@ | Sta ntfaqaiﬁémeﬂte a teeul Aldma0 whi€ui bewhichla
constantly np%res t.he present %O%Itlon of ,* “the refraction__conponent
with its 2 guf8 G4 onComRgnent Ma¥er o1 & s s S OYj u?f‘ﬁ@gg?slsn
t he novenent a‘ddhltelonal rptoeessonscaamdnelata esrage aicmpdrmntcs Comiichl
Vi
RAGT:  d cPRER o £

Fofracsion cotpiEs "Ehat CERL Orerrace AR (M i l
t her ef ore, not only

data storage requiaedonent. In this cas
el ectronmechani cal conponents (motor and actudator), of a 30 data storage

conmponent . ... ... P ; but also its ............
10 As already explained the refraction system

according to the invention can; rused in any application
where laser beams are to be di ééted accurately and / or
quickly to different p01nts.f 
processing by means of laser beams} generatlng graphics by

15 means of laser beams and 1nscr1b1ng with laser beams.

xamples include material

Further advantages of the invention will now be clarified
by reference to an embodimep:'
illustrated. The drawings show:

~'of the invention as

.20 _
Figure 1 =~ schematic dlag m“of a refraction system
for laser beams with two reflectors which can rotate
on different axes.

25 Figure 2 -~ schematic dlagramgof a2 hard disk drive,
whereby the read / write head 15 moved by an actuator
with a stage motor. : 3
Figure 3 - diagram of ?-th' _refraction device

30 according to the J.nvent:l.on for a refractlon system

according to Figure 1, whereby the drive unit for a
read / write head as shown in F _ure 2 is used.

P2999.P3
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- 8- data storage conponent are used to adjust a refraction
conponent, but wuse is also nmade of the control gear (drive
controller) of the data storage conponent:;®: Acecording to

requi renents, the control. . unlt of the 5 'etractlon conponent may
In some cases enconpass - " additional processors:-and data storage
conponent s whi ch- ensure - that the refracti n conponent Is control |l ed
as required. 10 As . already explained -bove Sthe refraction
system according to the invention can be in any ‘application

'sed
where | aser beams &GUE b mr§€¥‘§@a§é6ur%a£§ﬂnan‘af/ gorhard diiskdrive,
different " points. Jrevadestheé nﬁéade/nﬁketeaheadl ller&e%ii My Bh Rehsa i

| aser beans, generathgigtafhlcs 15 neans: aser.:beans and inscribing
with |aser beans wit ages of: tnventlon wi || now be
clarified reference to. an enbodine t:he: invention as

 retracti Bn l?itgr 0 2oy Hiagran . of ”%?%m#’eﬁhe%és wiEHER

rotate on afiddmtiong - &vesthe z.slvent:.chl fore 2 refraptiani csxdstagn am

of 3 11 i sk 01 corasng roVBSEEE P kRdTebythc” AR §uTBYaL bV, an

act uat or I'agram  of
the refraction &eaded 30r1te heag cas #h@wm,om‘-hslqwenh b8 pseda
refraction system ~according to Fi gur; wher-eby the drive unit
for a read /_wiite head as shown in % % 2is %

10 Figure 1 shows a: refraction syste 1 for the Taser beam 2

of a laser 1 whereby' marklngs, graphlcs, inscriptions
etc. are to be generated on a surface 9 . It can thereby be
either a dev1ce for material proce331ng, in which case the
surface 9 is: for example formed by the surface of a
15 workpiece, or 1t can be a- devxce_ for_,generating a
stationary 1mage, in which case the surface 9 is formed by
reflective materlal S

Laser 1 can for example be a. Nd YAG laser, whereby the
20 laser beam 2. 13 “directed to the refractlon system 10 by

means of an lnltlal reflector 3 The refractlon system 10

encompasses two further reflectors 4, 6; which can rotate

around the- axes 5, 7 respectlvely The rotatlon axes 5, 7

of the two reflectors 4, © are perpendlcular to each
25 other. : IV

By means of thé two reflectorsth ;@fftheglaser beam 2 can
be oriented as required in such ‘g fhz?that it can be
concentrated on any point of .a glven tWO- dimensional
30 field 9. Of course, it is also possible_to-have refraction

P2999.P3
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-9- Figure 4 - schematic diagram fia hard di sk drive,
whereby the read / wite head is noved by an: uator _ with a
linear notor. 5 Flgure 5 - diagra of - “the refraction

devi ce according to the |nventuomdxu "refractlon system
according to Figure 1, mhereby the drive uniit" ‘a. o read / wite

head as shown in Figure 4 is used. - 10 Figure:l shows a refraction system
10 for the | aser beam 2 of a laser 1, whereby markings, graphics,

i nscri ptions Systemg wiith N@qﬂaER#%rEF@dr8ﬁ1§c§9Fﬁa@@¢9 eRce A GREAEBY be
ei ther a devigegfes 8Et eralion! Q@QS%tc&Qnth.ﬁgV\A&h @aee beam. surface 9
is for exanple . fornmed by the surface of: a 15 workplece or it can

be a device for generating a y:.i mage, in which case the
surface 9 is Aﬁte:edbéxng direticead ibye ﬁmatetrmalref, ctotsisgy &, Cthef daser -~
exanpl &° b X aser, reh the ser: ) dlrected tg the
Ceracei of oyRbem 7o pyoees CELEMR' 1T Hlea1dEcEREL? 16" CEGh 18 o
system 10 whncbnpmauxeﬂmbhaUrtha'fqﬁmscpomstAoﬁsthmldhaan1bQMEtes
around t he ax spac e he r,Qt gL r%%?s 5 7 of the two

- reflectors 4,8§H§F3Kt%grggn P% Fiang ?oa%a%%qgg ot"her. . . By neans of
the two reflectors 4, 6, the |aser beam 2 can e orlented as required
n such a vayatnghni b183N e seen CRRGRNFLELPE 90 @MUY tun £4 i ¥EN1EWO-

dlnen5|onal 30__field O course, 1t is"al-so %035|b|e to have refractlon
10 allocated to each one of the reflectors 4, 6 and these

drive units are controlled by a cohtrol unlt 20.

The control unit- 20 encompasses _ icrocomputer 12 with
corresponding aux111ary componen ;
15 control commands, a laser control 14 Wthh reqgulates the
operation of the laser 1, and a reflector control 16 which
controls the adjustment of the- refle"tors 4, 6 through the

drive units 24,_26

’;foro the input of

20 The control unit 20 can for eﬁaﬁpl be:formed by a PC or
similar, whereby the laser controlﬂ14 and the reflector

‘control 16 are achieved by . approprlate software. If
additional hardware componentsfHare necessary to control

laser 1 or reflectors 4, 6, theée

rdware_components are
25 connected to the PC. S

The layout of the refraction system 10udescr1bed above is
already known 1n prlnc1ple.~;The

‘essential difference
between the refraction system'&cco

ng'to.the invention
30 and the known refraction systems is :

P2999.P3
15/06/99




P2999. P3 15/ 06/ 99
- 10 - systens with nore than two ref |ectors and hence a greater
degree of freedomfor orienting the |aser be - After being directed
by .the two.reflectors 4, 6,-.the laser 5 beag passes through a field

focusing | ens system 8, - whi ch ensures f{; he focus point of the laser
beamis constantly in t he. plane 9 as reguir _ ' As can al so be
seen fromFigure 1, a drive’ unlt 24, 26 is 10 Ilocated to each one of the
reflectors 4, 6 and these - - drive units are controlied by a control unit
20. The:.nventmbnurtne Z@rWeomnaS:sesZe, nﬁsrmﬁ)npheerefze\mtbim 4, 6
correspondi ng u r n fq 1 r
comands, a I%E%r ﬁ)%%f%lr I&eguf&ge P?Keé Blft é"%r atfllaoni:%#]é ﬁleafiaser

1, and a ref|feronaguaticl disawﬁt@lﬁage cOmpPEnSng st-he adJ ustment of the _
reflectors 4, 6 through the - drive units: 24 i26.".. 20 The control unit

20 can for exarrpl e be forned by a PC or - lar V\/nereby the | aser
control 14 anBigneer & | shews 2 sehpmabic %agaae QfchRed@dd isk drive

appropriate sftwage fromd abov@ddiﬁl Qﬂahshehéw;qv@%wﬁamareoﬂeeesaary

I I l, h 2
E:gn?]g(r:lt ;3 to {hg%;ge gieads ) l% tg.rrsé used tto eade satr(% ecfﬂr&%%%:nst.s are 25

The hard disk .dlrive 30 encompaESes?
10 motor shaft 32 as well as-: an-'-_?actuator 33 which is

stage motor 31 with a

activated in connect::.on with the e"':'age motor 31 and which
carries read / w.rlte heads 37. The":;«hard disk drive 30 also
encompasses a hard disk 39 whlc
shaft 38 of a .sp:_L.ndle motor (w@;ch__

otates on the spindle

s_n_o.t ‘illustrated).

15 . I
The actuator 33 cons:.sts of a dr::.ve'lever 34, which is in
contact with the motor shaft :32° of the stage motor 31
(e. g.- rubbing or J.nterlock:l.ng),' and an arm 36 which can
swivel around an actuator splndle 35 by means of the

20 motor~-driven movement of the er.ve lever 34. The arm 36
carries the read / write heads 37._' on 1ts front end. The
stage motor 31 J.s controlled by a: er.ve controller (not
illustrated) in: such a way: that the'-' read / write heads 37
are, pos:n.t:.oned as requ:.red over the hard d:l_sk 39 for the

25 purpose of read:.ng or storz.ng‘”‘ data’ -The drlve controller
can either be :Lntegrated 1nto a mic ‘computer or into the
hard disk drive: 1tself In the. latter ase,
an intelligent dra.ve. '

it is known as

P2993.¥3
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The | ayout of the refraction system 10 descri bed above is al ready
known in prlnC|pIe The essential difference bet ween the
refrattion systemaccording to the invention 30 .and the known refraction
systens is that acgording to the : TH}S SHEET Héy SiEN |
P2999- P3 _ REPLACED 15/ 06/ 99
i nvention the driv nits 24, 26 of the refle AR A are_iﬂrned
respectively from ves of read / wite heads:* for magneti ¢ data

st orage conpo : ho st r r sk
G Puade COTPORSRbY mard ok | fr Brdho th, S BELRL R A3y ARSl- Sl e
wite heads whheh:aeadusdd wmlaejubEadhe 36f 'eanor access  vely ham¢Cdﬁ§k
drive 30 g a |
00V, 20 S oRBRRIE e P08 TP L Ml gl ! 1S TRidL 160, 2tnate
nmotor 31 and wmhisth’ occu:gamté'sur eﬁary Vhaet hsane. RIS hald PERedr itee
30 al so eﬁ%&ﬂ%%%e%&é&r \f:rhs.%ikc&%f{@' &hta! OYRESS ﬁeogaef;&egnélfe hard

shaft 38 of a Spl |'e not or I'S_not | ?ustrate he act uat or
33 consists ofl &Kﬂ¢§k¥¢%v§ﬁnabevW§%ﬂ veIvn.e feQRﬁﬂ%kﬁ HPE h cORE Todtldng

shaft 32 of therltrRe®r@iIr Fefracti®on systusg or i nterlocking), and an
arm 36 which can - .'swivel around an act uator: splndle 35 by neans of the

5. connection, it should be p01nted out that the hard
ive shown in Figure 2 15 merely an example of an

10 “
' mbodlment of the invention. Accordlng to the invention,

of’ cqg;“e, other hard disk drlves or ‘floppy disk drives
: be used. '

15 By.réference to Figure 3, it can'lk
O shown in Figure 2 canhb i
for adjustlng the position of a 1

drlve

shows the side view q$ he stage motor 31 of a
3 :ebylthe motor shaft 32
5 activation connection - (orily schematically shown
/with the drive lever 34 o 3hJactuator. A rod-like
nent 40 runs vertically upwards from the arm 36 which
“around the actuator Splndlé 35.. On the upper end

rod-like component 40 ;thére is a reflector 4.

20 according to Figure Z,ﬁ

125 41 of"

11ke component 40 is concentrlcally' oriented in
b ... Accordingly, the
35 also forms the

- 30 centre’ line of the rod-like comﬁbhent 40

P?2999.P3
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20 nmotor-driven novenent of the drive lever 34. The arm 36 carries the
read / wite heads 37 on its front end. The stage notor 31 is
controlled by a drive controller (not ' trated) in such avvaythat
the read / wite heads 37 -are p03|t|one Tequired over the hard disk
39 for the 25 purpose of readl ng or stosiiw: .a. The drive controller

can either be integrated mtoamcrocorrputer ar-into the hard di sk
drive itself. In the Iatter case, it is knowrias. . an intel Iigent drive.
P2999. P3 96/ 99

- 12 - WER He® d td?%kaéPF\?eg‘eF‘Fm?eﬁlarPPﬁbFéPP}anp%ﬁtam’tetF&f’ 1ket he

read / wri tecoﬁ@aﬂemﬂocamacmeweﬁweﬁmlse the speki Béedrdggasean
the hard di sk, 39, t . ecur W|th|n ver%xgshgrft time

periods, in B'ngpet (?%dadgle rﬁ“?r}?‘?ﬁ sgiaééegggtjseﬁé:etdo e &

properties ofréfildctor déskTie vestatnohe mnswne/mtsy efahecbeve:tqrﬁmd out

| | f [
comnecti o | FLEROGERSY Spadl 464! BHEIIBHS GIRIE accddbif? ag the |
Figure 2 is nérave amidxa I@h@mranm Fignizedi hehs dthe hdriveemmiign of a
According to rEQB 'ﬁVQER'tQ“.,Thead ehhemAidk b Skaghi V§§of§ d | eBRporledk s .

drives can al so be 15 used;, tncl udi ng scanni.ng:facil |t|es of audi o-vi sual
drives (eSBeeEDAMGPTIFAIOR AER SCEATSAF Y REGTIINAL 1ipRS nE9Tpsuch

avail abl e inmaghetitutdits “88brage cGRsbneNtier €y bd hased fosCcaeadigg

faciliti rreet t e requi.repents |n relatron preC|S|on and quick
posi ti onig. p %rltlng data

In order to control the _stage otor 31, a programmable

computer can be:used which: has' auxs.llary components for

input of the “necessary control ccommands. In order to
15 convert the control commands from the m:.crocomputer and to
transfer them > the electron;l.c un:.t of the stage motor
31, a drive controller can be: used as part of the
reflector control. see the control um.t 20 in PFigure 1
which encompasses a mlcrocomputer 12 and a reflector
20 control 16. The__':' drive controller, whlch serves as a

connecting l:.nk between the computer and the magnetic data

storage component: during the conventlonal use of the drive

unit 24 for mov:_ng read / wrlte heads, can also then be

used as a correSpondJ.ng connect;mg link when the drive
25 unit 24 is used for adjustlng a reflector

Figure 4 shows. a schemat:Lc dlagram of_ a hard disk drive 30
viewed from above, ‘whereby n r:to drive the read /
f 'iactuator 33 with a
30 1linear motor 51, 52 Essent:.. components of the linear
" motor 51, 52 are a stationary permanent magnet 51 and on
top of this a co:.l 52 which can be m "ved in direction A,

write heads 37, ' there is‘a

P2999.p3
15/06/99




20 By reference to Figure 3, it can be clearly seen how the drive
30 shown in Figure 2 can be used as a drive unit 24 for adjusting the
posi tsion of a reflector 4. 25 Figure 3 shows- the side view of the stage
motor. 31 of a - drive 30 according to Fig -2, whereby the motor shaft
32  has an activation connection (onlﬁ hematically shown here) -
with the drive lever 34 of an actuator. A'r 1ke conponent 40 runs
vertically upwards fromthe arm 36 which 303 °swi vels around the actuator
spindl.e 35. On.the upper end 41 of the -1'i ke conponent 40, there is
a reflector 4nd wherghy rtdw | ¢kl cS@pdirensedred tonddwe raxml B afi ethed
in. - relati at rzgspindle 3 Accordingly, the 35 centre
line of the ggghatgf&€%$ﬁd*g§%§ g so fornms centre line of the
rod-1ike conponent- 40. - 13 -

Due to the afﬁﬁ@r@fkbﬁ“%@xe"%ﬁd@'@ﬂ ehet Be-ikRd-d1 kesz ofCQmorHE‘ﬂﬁ 46,
each smﬁvg ane nt of .t 8rn136 tr| ered. by the sta nmotor 31 1S

conver t edi nt'h&. SFQT ibrB%r AFpEe PERt P F1d rﬂt&t"i SRSt
can be-carri ethoUhabd Bisk ﬁltﬁ&é shewh amﬂmrgemeemn 'I(}f&lgiﬁlﬁé @@:ﬁp’é@@ﬂﬁs as

the - drive unit,24 sg%% i g g is_th gglyg g té 8 read /
wite head f(ﬁr?mﬁﬁﬁﬁ?c t % @?OF g@ EBﬁﬁoﬂ ;~§ 8 d 5ﬁHlB?8C|S|on
are necessary pre-conditions for such magnetic data storage conponent s

to be used f%érga h@g %P]g"én%l{ﬂ 052W|§|£gt__.- ”‘:'f‘ed the | %%r é‘ﬁ ‘S;gférol

the stage notor uter-cah be used which
aUX|||ar90coﬁpun§wisth©rf1xed mmmndhﬁ 35rmnj é@bséaW?Yc@hﬁﬂoﬂﬂnbmﬁﬁnﬁs/

In order 10 Jo5e&O0RKEHs (3P ean! gl EBMHQ& E19Mrddifed™ €60%0”§§l{-€{f52‘£'§ to

transfer themto the electronic unit t he stiage notor drive
control ler RIS1EBEORsRBeTa8hephard 3#3kt@@ ' ?the length ot thé lever
' {(actuator spindle 35 - read - write heads 37) is

t'length of the lever
. a small movement of

considerably greater than t}

© .. 15 (actuator spindle 35 - coil
o the coil is thereby converted lnto a large movement of
the head. This means that wit
consumption by the coil 52, ve

;nlmal electric current
hort positioning times
_ are achieved.
20

With hard disk drives of the nat_ M;Shown in Figure 4, one

of the read / write heads is generally formed as a servo-
1dex track of the hard

disk 1is allocated to. this sefv head. The servo-track
25 forms a reference track, by means Of“Wthh the servo-head
' recognises the positioning of the read / write heads over

head. A so-called servo-track or

the hard disk. This fac111tates -extremely precise

regulatlon of the movement of the read / write heads and
- enables them to be exactly p031tloned_over the hard disk.
30 Alternatively, a separate senso;;____:__c_ onent group can be

provided which detects the positi6h  the arm.

p2999.p3
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reflector control; see the control unit 20 in Figure 1 whi ch
enconpasses a mcroconputer 12 and a reflector 20 control 16. The

drive “controller, which serves as a connecting link between the
conputer and the magnetic data - storage conponent during the

conventional use of the drive unit 24 fi ~roving read / wite heads,

can al so then be used as a correspondi ng connecting |ink when the drive
25 unit 24 is used for adjusting a reflector.. Figure 4 shows a
schematic di agfam of S hﬁrd_dk k drive 30 vi ewed fronuﬁ?ove ere in.
order to drive tHREPeddSPOWS |Fédﬁe§&§W}PftqﬁH?§§@P¥F & i FH-EREbAPBr

33 with a 30 s$ysean ﬁnromEibeﬁbtdSsentwhbrebgm@heuucbnﬁlndnué)nbﬂnear

2‘3?f”5§1m?§ha%§+1%25§bv§§a§§°aﬂr S B0 ar b UL to nd¥l Ehe'IHA °

P299. P3 around. the _ spintde06/3% ' and whereby thel mﬂetebyedhe
coil 52 isssec J:Qgg ar&3qr@‘ e aeade’ BMitadegds 34,

Apart fromthe {ﬁf%utao n drive 5% §?Ibf i eearn136 5 %h ﬁard

drive 30 showir@lwdgdr éngf éSPF%sﬁonds to “the hard disk drive shomn in
Figure 2. The sane conponents are given the sane reference nunbers in
bot h draw ngs. n.the drive 51, 52 is~ gctivate t he rn136 sw yel s
10 around the ]’F?xgﬂn?ﬁicﬁ&l"é‘ petypan,cthe fEF faré\tal? gh%acfe/f ectag 4 els

heads 37 can bachbatvéduhezby imovigk tsame spagi Asedn thepasidddimenterof hehe

hard disk,39. £5,40€:68N%L-8Lail§ Lgve(Flguré“-3. The movement of the
reflector 4 also corresponds ‘to that explained with
reference to Figure 3.

In the present embodiment of ﬁhe invention, however, the
15 arm 36 also carries a sensor 56 {e.g. an optic sensor), to
which a fixed (e'g secured to the spindle 35) angle gauge
57 is allocated. The rotation angle and the rotation speed
of the arm 36 and thus of the reflector 4 can thereby be
determined at any time. They can also be adjusted very
20 accurately through a correspondlng regulating circuit
assisted by the drive 51, 52 illustrated in Figure 4.

When such a sensor—regulated??drive 24 is used in a
refraction system 10 accordlng;to Figure 1, the control
25 circuit 16, 24 Tmust be reﬁiaced by an appropriate
regulating circuit, in such agway that the sensor signals
can be used to regulate the movement of the reflector 4.
(The circuit d;agram of Flgure 1 remains unchanged here;
the function of block 16 merely changes from a control
30 facility to a regulatlng faC111 s

P2999.P3
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(actuator spindle 35 - read / wite heads 37) is con5|derably
greater than the length of the lever 15 (actuator spindle 35 -
coil .52), a small novenent of the coil is thereby converted into
a l.arge novenent of the head. This neans that with mninal electric
current consunption by the coil 52, werg -short positioning tines
are achieved. 20 Wth hard disk drives of the nature shown in Figure 4,
one of the read / wite heads is generally fornmed as a servo- head..
A so-called s T VO tiack or index track of the hard disk is allocated
to this serwhE2hle TRERSQER, 03FPacROBs °P£Yns°@t+€fe?%ﬂ%%r§rakﬂt bor

means of whi oéuaxhplseraAmd]emdgnetmecogmmdetcompngenft t@em&pad /

brecise - rigt SPoRoBPoRRRt s, 8 ane A7 (o Pl Penidh EomidneTergtous

~enabl es them $&, b&7exant Ibheneliy ilamesdecuredt bo mmyjqugoneﬁts which are
”‘Arternat|ée|y éeférgéﬁﬂSSEﬁgE GRIRORAB! rAEPERL62N 4P8wive1R\, OVi ded which

detects the position o
P2999. P3 15/ 06/ 99
Figure 5 ShOV@héh%eSﬂs% Vé: éﬁeﬁ@ QX:%EEB' 50 877 A OBu11t sz&mcﬁer a
reflector 4, er eby FIécontlnuou Ilnear drive 51, shown in
Figure 4 can 1ﬁ§ed°fo Se rAadarfh write headRd Ofhed sﬂ?ﬁﬂleStQSageand
whereby the celeponestl o itl bt bat kdded' athe lemear sdtgee 51, 52 has not
been ixncl uded in Figure 5. The connection between the arm 36 and
t he reflégtor 4 1is achi eved here in the sane way as in the enbodi nent
of the :

* * & * *
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10 invention according to Figure 3. The novenent of the

reflector 4 arso —corresponds—to that explained wth reference to

, Figu%g Si qhk@m£h%5@%§§gmt ggbodinent of the invention, however, the 15

arm al so carr; o (e.g. an optic sen ) T TWECin a

- fixed (e.g. secuﬂmgmqwgﬂﬂ ndl e 35) angl -gauge GMS%EE %ﬁ@t@ed. The

. rotation angle a - mon speed of ‘t he arjm 36 BEBLAGEDs of {he

reflector 4 can thereby be * determned at any tine. They can al so be

adj usted very accurately.. through a corresponding regulating

circuit asstA¥¥ by the drive 51, 52 illustrated in Figure 4.

" When such a sensor-regulated drive 24 is wused in a refraction

system 10 acco&ﬁing 0 Fﬁfurgil, the control 25 wecircuit 16, 24 nust be

repl aced by 3; a 1;%‘?)‘{ S% efOT reggarkinggbeamsuit, lilghtychim pve thatar

t he :senrsor- si gl@sSer beams, beithsed &I e t of the .. .-
FAIUbd r%EEaHPXSHE %ﬁ&?&ﬁ‘&&f— HQ?’JéEh

reflector 4g | | 1, diagram of Figure 1 renains
the function ofc%#yﬁ%%éeqsb%m ‘chﬂn%"’e‘fﬁlt#@itao facility to a
regul ating facility.) - A

P2999 - P3 characterised in tha - 16- Sui tabl e
sensors are not only optic sensorsﬁmﬂ for exanpl e al so magnetic or

capacitative conmponent groups. The two conponents 56 and 57 of the

sensor conponethegidYily : cagqth by be_ secured to any conponents
whi Ch arelo e mo‘% §31’ gll %rﬁ OP a read / write he.ad of a

magnetic data;chrage Component is provided as the motor
of the drive unit (24, 26).

15 2. A device;aggording to Claim 1 characterised in that
the drive uni;ij?4, 26) encompasses the drive motor (31;
51, 52) of a read / write head of a data storage componen;
with a rotatingfﬁata storage medium in the form of a disk

20

3. A device according to Claim 2 characterised in that
the drive unit-f24, 26) encompasses the drive motor of a
read / write head of a data storage component with an
exchangeable_dg; ﬁ;to;age_medium,

25

4 ; e . |
4. A device according to Claim 2 characterised in that

the drive unit;ﬁ?4r 26) - encompasses the drive motor (31;

51, 52) of a'read./ write head of a data storage component

30 with a fixed daté}storageimedium. _

P2999.73
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5 noved to each other when the reflector 4 swvels. The sensor
conponent group 56, 57 can be built into the drive of the read /

wite heads

P2999- P3

| at-er stag EThliﬂwetHas BeenReilac * TH‘S SHEET HAS™BEEN

10

15

20

25

a data storage conponent or it can _be_added at a

_13_
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5. A device according to at least one of the preceding
¢laims characterised in that the drive unit (24, 26}

encompasses a stage motor (31).

6. A device according to at least one of the Claims 1 to

-4 characterised in that the drive unit (24, 26)

encompasses a continuous motor (51, 52).

7. A device according to at least one of the preceding
claims characterised in that, besides the drive motor (31;
51, 52), the drive unit (24, 26) encompasses further
mechanical drive components (32 - 36) of the read / write
head of the magnetic data storage component.

8. A device according to at least one of the preceding
claims characterised in that the drive unit (24, 26) has
an arm (36) swivelling around a spindle (35), whereby this
arm is connected to the refraction component (4, 6).

9. A device according to Claim 8 characterised in that
the refraction component (4) is connected to the swivel
arm (36) in such a way that when the arm (36) swivels the
refraction component (4) rotates.

R

P2999.P3
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17 - 1. A device for processing materials and / or generating
signs by rreans of | aser rays, whereby there are tw 5 refrartion

onpoenent Shwt)lﬂaamle eﬂadaalnd di fferent T“aﬁ t he
pur pose of refract beams (2) jd Q?g @ p03|t oned
behi nd one anot her| of =t h@--l as 9\ . have
an

activation connec |0n th a drive unit (24, 26), by neans of which
10 they rotate around their respectlve rotatlon axis (5, 7),

characterise n that th it ) e t he
drive notor %56 ﬁ &Levj‘ﬁ% % o'r\é?.n%?uaf.g %ﬁgf ?refétJ / %rllgge hegad
of a data st@h@@@%ﬂp@ﬁ%@t Wth‘il‘@tr ottde; ngeﬁﬁﬁétéi)ﬁr agemponengedi(di i &St he
formof a di %nﬂ@@és&ytbhecﬁé)t 319812068 (3s>(5by7)mé£n§ thr%frf&aLpﬂke

conponents (4, 6) are forned by act uat or= axes: devi ce
according to 9mPoRanthif8tterised in that . the dr| ve un|t (24, 26)
enconpassgs a stage notor (31). 25 3. A device according to Caim1l
characterised in that t he dr|ve unit (24, 26) enconpasses a

cont i nuous not or (51, 52). 30 4. A device according to at |east one

of the precedilhg A dekdices aczim:rchntgarteedt rlteatdtatone hefdriihee preted{id,

26) enco se r h :ﬁ'ﬂﬂ e n a4 (
and whereby t l%$mélpl§§8 g%; ghl%t re é{ trlegr%gﬂe.dmﬁ oerorﬁerztAf, %Q
is connected to a component ( 36) which can swivel around

10 the actuator spindle (35) of the magnetic data storage

component.

12. A device according to at .least one of the preceding

15 claims characterised in that the refraction component (4)
is connected to the arm (36) of the read / write head
(37 .

20 13. A device accord:.ng to at le'__"st one of the preceding
claims characterised in that a sensor component group (56,
57) is provided for the purpos :
and / or position and / or
component (4, 6).

£ determining the angle

seed of the refraction
25

14. A device according to Claim’ 13 characterised in that
a component (56) of the sensor _é'cfimﬁgnent group (56, 57) is
connected to a component (36) which moves together with

30 the refraction component (41) and’ another component (57)
of the sensor component group (56 .57) is connected to a

stationary component (35).

_________,.____—-—-——
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- 18 - 5. A device according to Claim4 characterised in that t he
refraction conponent (4) is connected to the.sw vel arm (36) in such a
way that when the arm (36) swivels the 5 refraction_conponent rotates.

6. - A device according to Claim4 or 5 charse :ITH@SHEET HAStBEEN & he
)

refraction conponent (4) is connected to KEd by neans
of a rod-1ike conponent (40) ' 7. A deviite—accor ' | east one
of the preceding claims characterised in*that the refracti on conponent

(4) 15 is conmpected tgeddcer MdEording hetbeact]lai\.mltmheaﬁ:(%‘lalm 14

8. A device agcordin | east .0 of the precedi

char act eri sed q%rf‘ gﬁ"%%‘ﬁsi’ﬁ‘ ggﬁ'ﬁo%&ﬁ sg?‘lﬁﬁfp ?&)‘g“%??rf’gpp;@ﬁ’de‘rﬂﬂfor '
t he purpose ofigletigryddgratged hdmnryl a regamdtlhgorcbﬁeuiton(a@d 24pr fpeed
of the refractio onent 6 25 £9. A device r gto
C ai m 8 char adt®Y4 rhsae%”? niﬁ moverg%x?\fe %%n%%?\e’ﬁ?ff%%ﬁl%? ?Wﬁpgﬁﬁ’gg I
conponent §roup (56, 57) is connected to;a:tonponent (36) which noves

together with the refraction conponent (41) ;- and anot her conponent (57)

of the sensor conponent group (56, 57) is connect ed to a 30 stationary-
conponent (35)16. A device accordlng to at- least one 10f. the preceding

cla:.ms characterised in that the refractlon component (4,
6) is formed as a reflector. '

10
17. A device according to at '.:'§t one of the preceding
claims characterised in that it' encompasses at least two
adjustable refraction components. (4, 6).

15

18_,_ A device according to Cla:Lm 17 characterised in that
there are at least two refractlon components {4, €) which
have an activation connection th drive units (24, 26)

20 respectively.

19.. A device according to at least cne of the preceding
clalms characterised in that the dr:Lve unit (24, 26) has

25 an ‘activation connection w:Lth an electronlc control or
regulatlng unit (20).

20. A device according to Clalm 19 character:.sed in that
30 the electronlc control or regulatlng unit (20) encompasses
the drive controller (16) of a ':magnet:.c data storage
component .

wmmmmmt s




10. A device according to Caim 8 or Caim 9 characterised

In that the sensor conponent group (56, 57) - is int egrate W a
regul-ating circuit (20, 24) for the purpo’sq,- T ot i BEEN |t he
novenent of the refraction conpone (_ )". deyi ce
according to at |east one of the precedi ng G ! - ~a€d in that
the refracti on conponent (4, 6) is formed as a- reflector 15 12. A

devi ce according to at | east one of the precedl cl ainms characterised

in that the d2lve Andevizé é&&)o:tmr‘g toamtack

| yckaast! | Mecoﬁnmhe oprecetiag
oo g o CPAIRb  SharactbEIRaLLA0 A (20s o Ahaticdche MuIEVLESS

regul ati ng urfacikbdtyeficonpatsrial prphesan-ng OyonEADE| of lasprobeamgat a

st or-age conponent. 25 14. A device accordi ng to at | east one of the

preceding. claims characterised in that ‘is “formed as an

|nscr| pti&n head for a laser (1). 30 : ST * * *
22. A device according to at’ east one of the preceding

claims characterised in that i a. constltuent part ¢f a

-fac:l.llty for generat:.ng mark:.ng_ graph:.cs and / or signs
by means of laser beams. |
10 _ .
23. A device according to at . st one' of the preceding
claims characterised in tha it

it".-is formed as an
inscription head for a laser (1) '

-
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