1 DEFLECTION MIRROR AND DEVICE FOR LASER INSCRIBING WITH THE DEFLECTION
MIRROR UNIT 5I. Field of the invention The invention relates to a deflection mirror unit for three
optical beam deflections of a laser beam and it relates to laser inscribing of card type substrates, e.g.
ID cards, credit cards, check cards and similar flat planar objects with two main surfaces extending
parallel to one another, wherein at least one of them shall be inscribed 10using the deflection mirror. 1.
Background of the invention Inscribing in particular cards made from plastic material with a laser is
well known in the art since the energy of the laser beam causes a carbonization and thus 15

blackening of the g ARSI ARG RIS R TNRGRESRIE A OpR in'o the
base material. The coforatiorm can- he provided Through absorption of the raser ignt by the

substrate or by portions of the su BT B e AHmEEMLS etc. or bursting 20 of
encapsulated pigments. Depending on the energy of the laser light and the positioning of the focal
point the inscribing effect can be provided at the surface or also in the depth of the substrate, wherein
the latter i€ typlc SIS S 4] B VAEIPE cover layer is provided above the 25 impacted layer, wherein
the cover layeriaaiieastdransarrens foddfieddsenadiation &o thatehptaibbehansfiealisesidiathe
laser which can be an inscripfign as, well as an.image is recognizable wi are eye. S cards of
this type typicaﬁf %ﬁ\)/eeatrg épqtngsa??gtggeitr? ?grs’geé e g}é 3?1 ag%@?%(? léﬁ%%\%&%’h%@é% %éep%sznerated
on the card throteght trrdasehédanapixendysfiirtfiel Rlssrapbiegie withparadoRin $IERERRS source is
typically arrandeddn prion art isesibing deicss wHbegPaadedhs maiiHalane gl e iraedsade
inscribed and the beantis deflected through movable deflection mirrors in an X-direction and ina Y- 2
direction 8Pthett#ifm thrABSCHRD BP0 that the desired inscription is provided on a non-moving card.
Since the respective deflection mirrors or polygon mirrors only have to be rotated by

il. Background of the invention
Inscribing in particular cards made from plastic material with a laser is well known in
the art since the energy of the laser beam causes a carbonization and thus

15 blackening of the carbon compounds of the substrate and thus a permanent

coloration deep into the base material.

The coloration can also be provided through absorption of the laser light by the
substrate or by portions of the substrate like e.g. embedded colorants etc. or bursting

20 of encapsulated pigments.

Depending on the energy of the laser light and the positioning of the focal point the
inscribing effect can be provided at the surface or also in the depth of the subsfrate,
wherein the latter is typically only used when a cover layer is provided above the

25  impacted layer, wherein the cover layer is at least transparent for the laser radiation
so that the color change caused by the laser which can be an inscription as well as

an image is recognizable with a bare eye.

Since cards of this type typically have to be inscribed in iarge numbers and color

30 changes have to be generated on the card through the iaser beam pixel by pixel the
laser aperture, in particular the laser source is typically arranged in prior art
inscribing devices orthogonal fo the main plane of the card fo be inscribed and the

beam is deflected through movable deflection mirrors in an X-direction and ina Y-



5 very small angles and thus movement paths, the further remote they are from the card to be
inscribed this movement of the deflection mirrors and thus inscribing the card can be provided very
quickly overall.  This however causes relatively large overall dimensions of the laser inscribing
10device. When the card shall furthermore be inscribed pn both sides through a laser the card either
has to be rotated for inscribing the backside and inserted into the device again, or the device which is
already configured rather tall is configured in a redundant double arrangement for inscribing the top
side and the bafieatisidefaing #is Hadeubldokinsidesagmhiitdoresirer ivhenpldase posaidsirdevice
shall be built W{Qi%qﬁq%\%gmcaew imensions in spite of simple and cost effective configuration while still
providing quick Inscribing’on 20 the one hand side the laser beam is only moved back and forth in the
main plane of the card which extends in the X-direction and in the Y-direction, wherein the back and

forth movemengjsanly.nruideg i &é}%&%&ﬁpnﬂﬁoﬁs%;iﬁgﬁggo\e-%%@Bﬁw%@@Ia@'ragtm@@wr

through a fan mirror, wherein the other direction, e.g. t direction is preferably implemented

through mévinyeResadl angleaandIESMoRRTREHyRTRR AN §IHERR aRGRa e o dhe. Thus,

when the laser&gyneshemitsiitedosas hrasmenng tisatiitecpenatarencaimipaticinserinitgeimain plane
of the card the laser beam can he conducte througa a switchable selective mirror optionally into a
(i %? | %cf L

portion above SPBEIRN HiePiTiR Paffid¥or'36 !P{eOX%r and thus the card can be inscribed optionally
once from the top and another time from the bottom. 3 the laser beam is arranged in the card plane

and in movermefiieHERIRR AliEceid i URILBBe R BAYIBA s IRe laBd iHQlmAg reduired on

each side of the main plane of the car rein an inscription shall be provided from the main
plane of thé cafl@¥hge. S Since a correct adjustment of these e.g. three non-moving deflection mirrors
is essential for a correctly positioned inscribing of the cards through a laser beam the deflection
mirrors have to be adjusted very Precisel when the inscFJeptiogH evice is built and also ﬁhen

;
environmental L9reBELRIARERIYINGHER"S RempREaRGFe PhaRTR SR HRUSER RS R ST also
have to be readjitisée that hishadjuBitee b ciosy|biity thee\rmykisigh arlkinthersd anéotire@edioemoving

deflection mirrars above, the main pl and three non-movi flecti ' low the main plane
and correct adjag?ﬁ%‘er?{ rtgatﬁil?é”scg %’5% sﬁait% ﬂar gr%%ﬁcﬁt‘% t%i)ren{%ﬁl% ii%??{g%%ﬂ?et&ea
15  redundant double arrangement for inscribing the top side and the bottom side and

thus is doubled in size again.

However, when a laser inscribing device shall be built which has small dimensions in
spite of simple and cost effective configuration while still providing quick inscribing on
20 the one hand side the laser beam is only moved back and forth in the main plane of
the card which extends in the X-direction and in the Y-direction, wherein the back
and forth movement is only provided in one direction, e.g. in the Y-direction in an
oscillating manner through a fan mirror, wherein the other direction, e.g. the X-
direction is preferably implemented through moving the card in a card slide or

25  through beam deflection through an opticai siide.

Thus, when the laser source emits the laser beam in one direction parallel and in

particular in the main plane of the card the laser beam can be conducted through a

switchable seiective mirror optionally into a portion above or below the main plane of
30 the card and thus the card can be inscribed opfionally once from the top and another

time from the botiom.

independently there from at least one non-moving deflection mirror is provided when

emitting the laser beam in one direction parallel to the main plane of the card when



lll. Detailed description of the invention a) Technical Object Thus it is the object of the invention to
provide a deflection mirror unit and a laser 20inscribing device including the deflection mirror unit
which are producible in a simple and cost effective manner and which simplify in particular the
adjustment of the fixated deflection mirrors. b) Solution 25This object is achieved through the features
of claims 1 and 11. Advantageous embodiments can be derived from the dependent claims. It has
become apparent that the exit angle of the laser beam is partially independent from a tilting of the
prism element iabdasdh@ebnYisardngeis mntienhrdspiahenetonnohB80tmeeentreniighe dftbemistism

element through,an ayrangemen-of fsdbres deflsetianalages fon hediple hacan defapuanap an

angle relative to one another, the so-ca pivot angle which is in'particular 900 . 4 Also the direction
of the surface planegithbofatseshidamifareis alsperipien sop beoravEeofthe SiRmaler@M. Thus, it
is proposed accpyiingtq thgdnvention to position the three reflection 5surfaces for the three
deflections so that they are fixated and not changeable relative to one another, e.g. at a single prism
element as total reflection surfaces. Thus only the entire prism element can still be adjusted in its

position relativg fq¥seRvied BMOsteghiafeseddngdausingiohaweviey thidlicsofficientreie to the partial

10compensation of angular errors within the thyee deflectign elements, On ther hand side this
also significant'fri?f?gﬂaﬁé?e%J R t%%?r'%’pq&e(l thcﬁps'?%éﬂgtem%ar{ S tﬁs%m?ﬁg%gcfgeasrgéﬁﬁg when
building the unitéfieisiidheniofiesticne to be adjusted very precisely when the inscription device is

built and also when environmental conditions change e.g. when a temperature

10 changes and the deflection mirrors aiso have to be readjusted.

This adjustment complexity is very high when there are three non-moving deflection

mirrors above the main plane and three non-moving deflection mirrors below the

main plane and correct adjustment requires a substantial amount of time and skill.
15

Ill. Detailed description of the invention

a) Technical Object
Thus it is the object of the invention to provide a deflection mirror unit and a laser

20  inscribing device including the deflection mirror unit which are producible in a simple
and cost effective manner and which simplify in particular the adjustment of the

fixated deflection mirrors.

b) Solution
25 This object is achieved through the features of claims 1 and 11. Advantageous

embodiments can be derived from the dependent claims.

it has become apparent that the exii angle of the laser beam is partially independent

from a tilting of the prism element about the X- Y- or Z- axis and only is a function of
30  the eniry angie into the prism element through an arrangement of the three

deflection planes for the triple beam deflection at an angle relative to one another,

the so-called pivot angle which is in particutar 90°.



15 surfaces in their centers with a non-deflected centric laser beam in order to thus assure that the
entire beam fan is reflected at all three reflection surfaces without losses and no lateral cut off of a
beam fan occurs in one of the deflections.  Furthermore an undesirable self-acting adjustment
through temperature changes, 20concussions and similgr environmental impacts is reduced. In order
to support and adjust the prism element in a simple manner it is received in a prism support which is
adjustable relative to the housing. 25Thus, the prism element is pivoted about one of the two directions
which define itg\@ihgBiretionpsirtieu artaes)odireption ahthéhecdrdifeciomdEbesgdanilananis defined
as the main pla,rg%ﬁ"heéﬂﬂé'}%@lﬁ'l’? g@ggpds through all three reflection surfaces of the prism element.

30 This is as a matter o principle fot & sirigle plane but a limited number of planes, since each of the

reflection surfaces have a limited spatial extension. However, it s sufficient when this condition is

maintained for prg.of 13 piBAEs.PL BB MRS AUTHIEH 66 P eNS3kicR PERLCRABY serisin support and

thus the prism element are onli%adjusted rough pivoting about the two intersecting special directions

and no other a8i&RsEHPIpR fFuRs SeTI5AoRsRP4Ral poHa LairdmeR fet coRbasRaHRalvE

rotation about g:tBikg spafiRlraxig. iaterseetiagthedwolerspaial dinectionsamacisparticular arranged
perpendicular thereto, in particular the Z-axis. ioThe adjustment movements are implemented in the
simplest possible and still reliable and precise manner by providing the pivoting e.g. through pivot
screws in that fheupristly suppotirésprismefeone tveeomtipba et stas saleprsiiivve etative taritsther,
namely the prisp. & ' ' hf ri a,}]%l‘? fixati At which is
Fated at he o o e e el bERGin both

10 compensation of anguiar errors within the three deflection elements.

On the other hand side this also significantly reduces adjustment complexity.

A first adjustment of the prism is necessary when building the unit to hit the reflection
15  surfaces in their centers with a non-defiected centric laser beam in order to thus
assure that the entire beam fan is reflected at all three reflaction surfaces without

losses and no lateral cut off of a beam fan occurs in one of the deflections.

Furthermore an undesirable self-acting adjustment through temperature changes,

20 concussions and similar environmental impacts is reduced.

in order to support and adjust the prism element in a simple manner it is received in

a prism support which is adjustable relative to the housing.

25  Thus, the prism element is pivoted about one of the two directions which define its

main plane, in particular the X-direction and the Y-direction.

Thus, a piane is defined as the main plane wherein the plane extends through all
three refiection surfaces of the prism element.

30
This is as a matter of principie not a single plane but a limited number of planes,
since each of the reflection surfaces have a limited spatial extension. However, i is
sufficient when this condition is maintained for one of the planes of this limited

number of planes.



components and thus pivot the prism component relative to the fixated fixating component. 20
Additionally springs can be arranged there between which always keep the two components under a
desired preload relative to one another so that only one force has to be imparted in one direction
through the screws, thus against the spring force and the reverse force is applied through the spring
force. 25The rotation is facilitated in that the fixation component is a disc or a ring with a circular outer
circumference, in particular with a circumferential shoulder and contacts the receiving housing with an
outer circumference thus at least over a portion of the circumference thus over circumferential

segments. 30Bsjeel) HOWAL PANION SAMPIENLA! hisoe AL & eoslag hasRg M

geometrically facilitates’a rotation of the circu xation component rotation’elements .g. rotation
screws can be pivetitgeabbubtighiwh odersseiith shechitslitaciiveaisnccompise sdieaimenéiightly rotated
in the receivin%g%m‘Thus e.g. the rotation screws can be disposed in the plane of the ring or of
the disc of the 6 fixation component, can be supported at the housing and can press tangentially
against a protruding stop of the fixation component and can thus cause a rotation. With respect to

the adjustmentigleseenis andiieialicajaementsqsgdiartotbe (ekentathat dheyraartanigated

self-hemming since this facﬁlita% S gﬂr’nitt'%n% adﬁc%io&gl clam irggﬁeme ts.E For sim ée mounting of the
prism support iAtRdEIT5E nge’h u%l?l& h&RfoGs: IEfel%fﬁresf \9 %%nﬁéluar{earfﬁpogpleces and engages
with each of itspeopsmicotemiienetuts i pendrdantazidiamisof 1800 of circumference for a circular fixation

component. Thus the circular fixation component can be inserted in one housing component in a
direction of its radial plane and subsequently the second housing component can be bolted to the first

housing cEmpotnediHfimaRbieevEBSiHS AreUMBETANSE HoligriiMBsH RS BRI d & the portion
with larger diamgighiefdhe PraeBeSHRRAEIGAHBRSV WD heNMRaE 18 HendirposrdiaridRsane side and

the other prism component oriented away from the shoulder is dls#‘osed ?n the other side of the plane
of an annular smﬁ‘ﬁg??é?”tﬁ@ ﬁgﬁg%{s made from two componenis moveable relative to one

another, namely the prism component which receives the prism element and the
fixating component which is fixated at the housing.

15
The pivot elements like e.g. the pivot screws are arranged between both
components and thus pivot the prism compenent relative to the fixated fixating

component.

20 Additionally springs can be arranged there between which always keep the two
components under a desired preload relative to one another so that only one force
has io be imparted in one direction through the screws, thus against the spring force

and the reverse force is applied through the spring force.

25  The rotation is facilitated in that the fixation component is a disc or a ring with a
circular outer circumference, in particular with a circumferential shoulder and
contacis the receiving housing with an outer circumference thus at least over a

portion of the circumference thus over circumferential segments.

30 Between a circular fixation component of this type and a receiving housing which
geometrically facilitates a rotation of the circular fixation component rotation
elements like e.g. rotation screws can be arranged through whose rotation the
circular fixation component can be slightly rotated in the receiving housing. Thus e.g.

the rotation screws can be disposed in the plane of the ring or of the disc of the



20Therefore the fixation component, in particular the circular fixation component is offset to the main
plane of the prism element and thus arranged above or below the prism element and thus at a
distance that is as small as possible which yields optimum small lever arms between the fixation
component and the prism element e.g. compared to an ﬁrrangement where the fixation component is
arranged in the 25plane of the prism element and laterally offset thereto, since the prism element is
typically a flat prism element whose extension in its main plane is significantly greater than transversal
thereto. In a firetemecbepbosimenh the agperedvbicheahe tgpigalydnmtruset$aabgantalintrol 30are

respectively cu o9 WAIA BRI & BRV1AUAN oL headen R Actisies T igpisver he

prism element does not necessari ateral since one corner of the triangle which
is formed by the hypotenuse and a cathetus is cut off so that it is a shape that is a rough triangle but in

particular & eiongldpenriUsHId hunrasdhel e RAAA opris naiiens Tegianclement

is arranged in the prism support so that a hypotenuse extends below the circular fixation component
and in parﬁcuI5?@(%‘&%@%%“%%@%%?”19%8@?%”&?@ fostraliaaremEiehadiiie8AENt through the
rotation elemegtarit by ERpasatele also when the threaded connections of the fixation component at
the housing are already applied, but not tightened the pass through openings through which the
fixation bolts extend through which the fixation component is bolted to the housing have a substantially
larger diameteFtirasirtipdedimmetimgafftthe fixstiosdpgitst t6Mesprisundiegiaritdiag toebroustedved in the

prism supportrg&t‘ry £ nﬁ} g&lﬁ AP ROSS %bé%é% ?%M‘é’%&ﬂ%ﬁ:@%ﬁ@?ﬁ@%ﬂ%ﬁe@ﬁ@m

support are di erre to the prism element I:1. For this purpose the priSm element is either
glued intolthe SYEMESTIFSBALGR 26?)5@@&615%0‘5%@?@@ E%WQHWJW?@M%RW% particular only
supported

Thus the circuiar fixation component can be inserted in one housing component in a
direction of its radial piane and subsequently the second housing component can be
bolted fo the first housing component which fixates the prism support in the housing
15 since in pariicular the portion with larger diameter of the prism support caused by the
shoulder is then disposed on the one side and the other prism component oriented
away from the shouider is disposed on the other side of the plane of an annular

support of the housing.

20  Therefore the fixation component, in particutar the circular fixation component is
offset to the main plane of the prism element and thus arranged above or below the
prism element and thus at a distance that is as small as possibie which yields
optimum small lever arms befween the fixation component and the prism element
e.g. compared to an arrangement where the fixation component is arranged in the

25  plane of the prism element and laterally offset thereto, since the prism element is
typicaliy a flat prism element whose extension in its main plane is significantly

greater than transversal thereto.

in a preferred embodiment the cormers which are typically not used for beam control
30 are respectively cut off so that a rectangle, a pentagon or a hexagon can be

achieved.

in top view of the main piane the prism element is a reciangular triangle whose

hypotenuse is arranged in particular at an angle of 45° respectively to its two catheti.



therein through form locking. Then, however the prism element is supported in the prism support at
least in a direction transversal to the main plane, preferably in all three directions in space 25through a
spring force permanently against form locking stops of the prism support, e.g. through elastic spring
tongues which are elements of the prism support. This is]facilitated e.g. in that the prism support is
made from plastic material which is also the preferred material for the housing. 30 A prism support of
this type can substantially enclose the prism element on all sides besides an insertion opening through
which the prisriielementreaprizenipiarieadt ibedheipriscessapipofoandbesuledqpabsitmgieginopenings for
the laser beam gLt & logafions WhRrG s RSRI AeAD. FRLETR G RIR Slamen AL exits fhe prism
element.  SINGCE the 1aser bea 1S4 Iasef beam that moves i a Tan portion the pass through
sopenings are sfossizaistioelshapelibagsed eeoiatigiaiesnapepartieulaise seetanplesif element is

covered by the pristySHRRAMIGTRTEVER 3S Yadariiablsenincang exit of laser light and also of

external light. Therefore the prism support is made from non-transparent material and in particular
from non-réflective 10material on the side oriented towards the prism element. A deflection mirror unit

of this type cantihe ygesh Wealbsitisntinaagubenaimlighirheapphatistdeflgcigsbie tutanshamslike e.g. a
laser beam can go throu%h tl“g%| ‘beam deflectionf in relativ l¥ §hort se&g&ge \/{émse deflection
planes are arrd?f5RY HSHTH z'l’éa{bogr?g'ﬂ%ﬂ’?g Rd WIRSETHRL AT PR

o‘f%‘éﬁ&n Is parallel
but opposite to the entry direction and in particular the deflection planes are oriented perpendicular to

one another. TheJaleriHld ispdiecrars e an e baal dRtkeopmdo ek I p lower
error compensating etfect. 20A preferred embodiment of the deflection mirror unit is an application in a
laser 10 possible also when the threaded connections of the fixation component at the

housing are already applied, but not tightened the pass through openings through

which the fixation bolts exiend through which the fixation component is boited 1o the

housing have a substantially larger diameter than the diameter of the fixation bolts.

15 The prism element has to be received in the prism support with as little clearance as
possible so that the adjustment movements of the prism support are directly

transferred to the prism element 1:1.

For this purpose the prism element is either glued into the prism support or
20 preferably supported therein through form focking, in particular only supported
therein through form locking.

Then, however the prism element is supported in the prism support at ieast in a
direction transversal to the main plane, preferably in all three directions in space

25  through a spring force permanently against form locking stops of the prism support,
e.g. through eiastic spring tongues which are elements of the prism support.

This is facilitated e.g. in that the prism support is made from plastic material which is
also the preferred material for the housing.

30
A prism support of this type can substantially enclose the prism element on all sides
besides an insertion opening through which the prism element can be inseried info

the prism support and besides pass through openings for the laser beam at the



inscribing device, in particular when the card to be inscribed shall be processed with a laser in the
same fixture in the device or in the card slide of the device sequentially from the top and also from the
bottom, thus on both sides of the card. 25The housing of the deflection mirror unit which receives the
prism support of the deflection mirror unit can also be ar, element of the base frame of the laser
inscribing device in that the three non-moving deflection mirrors are replaced by the deflection mirror
unit, thus in particular its prism element. 30 When only the housing component that surrounds the
fixation componeatimpreiedie sepieces eattainiysopdis mnaleshemé endarxide theprigponent of the
base frame of g]gnl%%%r inscribing device. 9 When the cards in the laser inscribing device are laser
processed in one clamping step from the top and also from the bottom one of two preferably mirror
symmetrical or identical deflection mirror units is provided on both sides of the card-main center plane

and mounted raifor HENERRISEAINRIS0THEROMAINABBOH BhIRS RepMeistignsdn a prism

element also has the effect that the prism element can be kept with overall small dimensions which
also helpsto cORABIES AL 186 SHRARSH A BKGiBl AR HIPS R SURTHERES possible. 10A very

compact configuration is also provided in that the deflection of the laser beam relative to the card

surface is only jmplemented in one direction, e.g. the Y-djrection by the laser. beam through respective
peam control. A FebAI G N S S B R A e ) R T o rotating
polygonal mirremeasiatititara dotiectioof lmreolghihild tiemedextaurt iiotie Tinefaircdwonithe X-

L5cirection is iplEeRtE 1 A 405, MANGIIRA A0S REAI Ak AdsiisH iR Rarccalge that s

moveable in this direction. Instead of a movement of the substrate (card) also a movement at least of
the last déflectiBAtaTiAGIEIR § HRcsigitadiawaii b proURIB$'88'8Bo-called "optical slide.” 20This is
caused by the fact that due to the deflection of the laser beam in only one direction the laser beam

instead of having ta be spread into a three dimensional cone. only has to be spread intp.a two
dimensional faﬁ\\ﬂfﬁﬁ@?ﬁ?ﬁ&%@%dﬁ%ﬁf@ﬁc@ﬂ%ﬁﬂ@% fRfe%él’%@%@H%ﬂYﬁ%?% %r{?@ﬁl’%\ef‘g% have a
significant exteinsioe teflketedardiréatichapanieletheaniitbr dfethe fzan godivamdie thoedigersrd very
narrow in the 25ather. spatial direction, The fact that the ¢ ide..(Qpti ide.i f

movement of tr(?é)fﬁ ggﬁ?nl?r'c';}r)r%?gr{\r’l%ly 5’3 %%ng%é?rjgtpe aﬁﬁ%@%ﬁg\%%qp s%%kQ% agsrfaﬁfgﬁ? égt% gction
mirror dudfo itenglecte langernatisg enty wopsHiciegifioyifrdhg gxtdliestiondsaaivlie) Pye @RS be the
30inscribing tingg EhyhairasHIdeCRBs ARlisRksidR RSP APIRUS AR beighpued for

perpendicular to one another. The latter would also be possible with oniy two beam

deflections however with a lower error compensating effect.

20 A preferred embodiment of the deflection mirror unit is an application in a laser
inscribing device, in particular when the card to be inscribed shall be processed with
a laser in the same fixture in the device or in the card slide of the device sequentialiy

from the fop and also from the bottom, thus on both sides of the card.

25  The housing of the deflection mirror unit which receives the prism support of the
deflection mirror unit can also be an element of the base frame of the laser inscribing
device in that the three non-moving defiection mirrors are replaced by the deflection

mirror unit, thus in particular its prism element.

30 When only the housing component that surrounds the fixation component is provided
in two pieces certainly only one of them can be a component of the base frame of

the laser inscribing device.



inscribing each particular pixel but in an X-position of the card slide or optical slide plural, preferably all
Y-positions are inscribed, so that the card slide only has to be accelerated according to the number of
X-positions in which it is being moved. 10 Since the moveable galvanometer mirror or polygon mirror,
subsequently designated as fan mirror which deflects the laser beam in a fan shape moves in
increments according to the Y-positions of the desired pixels to be inscribed on the card a control is
certainly required which controls the laser according to the angular position 5of the fan mirror and
additionally als®/aecdidingrtis tindlve feset Xqwiitigndeivtbe aar thshdproctdseapticans|idampiog causes a

laser shot at thg degigd X YSRGS HOnGNd S50 EANIRLS InEROUST oL R SSE oy mAR e IONa

reduction of the s ice Is a according to the 10invention'when thé card Is to be

inscribed on béthigaidisal wefiectiaseniieot ariissivRNPikatea sy Hites ah Ee careheRIMEEH&Ye to be

inscribed, in thg;sHPRAH RiFhasardisifehmavenithreaard does not contact the card slide with its
entire bottom side or is not covered at its bottom side by the card 15slide. Thus in one receiving step in

the card slide subsequently the inscribing of the two sides of the card can be provided from the top

and also from thiesheitapmadinosftiis fhposesmmsedtietitioniner jsiprovided: fontbe hasdhbediacivherein
the selection mjrror is pivotable back and forth in particular, between two positions wherel

selection mirrg%ég%%gﬁ%o%ﬁ‘ﬁ‘&% t aengjeea[(ne é*ﬁ% %Vp)e rsaiges OF {ngﬁ]eeg%ﬁglgn it ch?tj{ﬁf] éllaér%??eceived
in the card holdenfREThthedisstionsaribingiseviste esiynat and e rapaci Bsaujagsit. to the card slide or
the optical slide and its movement path and in the beam path still before the at least one non-moving
deflection mirror, but behind the fan mirror wherein for this purpose certainly the at least one deflection

slide has 8 be/hMatEeNMPELEAFoHat RIS BES BraMEeAdMipRiibetefectian dibfiGsasReal

relative to the card surface is only implemented in one direction, e.g. the Y-direction
by the laser beam through respective beam control, thus in particular through
deflection mirrors, e.g. a galvanometer mirror or a rotating polygonal mirror and
additional defiection mirrors, while the movement in the other direction, the A-

15 direction is implemented through the movement of the card in that it is fixated in a
card slide that is moveable in this direction. Instead of a movement of the substrate
(card) also a movement at ieast of the last deflection mitror along the substrate can

be provided as a so-called “opiical slide.”

20  This is caused by the fact that due to the deflection of the laser beam in only one
direction the laser beam instead of having to be spread info a three dimensional
cone only has to be spread into a two dimensional fan which has the consequence
that the respective deflection mirrors only have to have a significant extension in the
ohe direction, namely the width of the fan and can be configured very narrow in the

25  other spatial direction.

The fact that the card slide (optical slide in case of the movement of the last mirror)
cannot be accelerated and thus moved as quickly as a light deflection mirror due to
its much larger mass only superficially at first glance ieads to a strong increase of the
30 inscribing time. Thus the card slide or the optical slide does not have to be moved for
inscribing each particular pixel but in an X-position of the card slide or optical siide
plural, preferably all Y-positions are inscribed, so that the card slide only has to be

accelerated according to the number of X-positions in which it is being moved.



Preferably the selection mirror is pivoted exactly by 900 between the two positions and the optical axis
of the laser beam aperture extends parallel to the optical main plane of the card slide, in particular on
the center main plane and thus adjacent to 11 the movement path of the card slide, so that the
selection mirror rotates about a pivot axis extending in Y-direction adjacent to the card slide. Since a
portion of the beam path is arranged adjacent to the movement path of the 5card slide or of the optical
slide this already does not require any installation height perpendicular to the card slide or to the plane
of the card slidginEeetdenicedsnittbeyaeredhesemespadicuidybosimpleinsitb senfEnihatienigmakext the

laser beam behind the selecti irpor thr the fi cti ; ide of the
main plane is Rot %é’ffé‘é?gg ‘f&%@ﬁ%&%ﬁ%ﬂe ?ca?@%%igb ?éf%vé }%%d%rﬁq (?gggé%gﬁ%?%ﬁ% Imgough three
deflections whewsiordiagHothbefrohaiene e tibgrdesiisiadiiols &n e InamrbegomEnefect én the one

hand side that all fhreg deflestionsanreadhritiertriides A Resamg fRs apdaxi arae Rt the

respective reflection surface for two sided inscribing, thus because of the same reflection conditions,

e.g. when BisingTrHiR&78 iiteaast adsiipnalle MlenarrafHan e tirdrening-ersitenief Baird hich
would not be thfigase wheptsingiea)iwosdelestiorsersaachidite dadfdux g eeitectiandsurfaces of

the deflections are ounte& and ali%ned soft at Ithe focal point of the laser beam is always arranged
on the surface @Pﬁ@ 10 g Eﬂ%gfé% Y BLrdPsAIE irrespective of the position of the moving mirrors,

thus the selection mirrors and fan mirrors which are the only mirrors in the device that are being

moved curing te DRATLING BIRRASS ARG 952LR0I0L 1 AN Rufase ofthe card

thus in a lower layer of the card the three reflection surfaces that are not being moved during the
inscribingifroc&vsatiarbetenijestativitieres rest banh i BrRIGAEES 1o the card. An adjustment
movement either of the supports for the card slide in its elevation position, thus

in this case the card is only fixated along the edges which do not have to be
inscribed, in the support of the card slide, however the card does not contact the
card slide with its entire bottom side or is not covered at its bottom side by the card

15 slide.

Thus in one receiving step in the card slide subsequently the inscribing of the two

sides of the card can be provided from the top and also from the bottom.

20  For this purpose a selection mirror is provided for the laser beam wherein the
selection mirror is pivotable back and forth in particuiar between two positions
wherein the selection mirror optionally conducts the beam fo the top side or to the

bottiom side of the card received in the card holder.

25  The selection mirror is preferably arranged laterally adjacent to the card slide or the
optical slide and its movement path and in the beam path still before the at least one
non-moving deflection mirror, but behind the fan mirror wherein for this purpose
certainly the at least one defiection slide has to be provided on each of the two sides
of the main plane of the card analogously.

30
Preferably the selection mirror is pivoted exactly by 90° between the two positions
and the optical axis of the laser beam aperture extends paraliel io the optical main

plane of the card slide, in particular on the center main plane and thus adjacent to



30transversal to the X-Y-direction or a replaceable receiver in the card slide so that different receivers
with different elevation positions of the card in the card slide are facilitated can be performed when
only a one-sided inscribing of the card is to be provided. 12 Furthermore the device can be improved
so that a surface is inscribed by the laser with an opticaHens structure according to the CLI - or MLI
method. Since the laser beam must not impact the surfacCe of the card in an orthogonal 5manner as
provided for the basic version of the device according to the invention a slanted prism can be
automatically igseredenethpdipamipataef Hiddasetimthearbditastrdefectistemaporibagitnd card

surface for deflecting.and.thus sle i I n the card surface. The movement of
o S BN R Sanieq IRask eL e TReL AT

e laseFbeam on the surface caused by the beam deflection is considered
10mathematically by the control in inserted condition of the prism. When the slanted prism depending

on the directiospfits-affetivity ¢aaises A daflertiandnan Xuiastion this candedaciiaed Mrough
respectively approaching another position through the card slide. 15 When this causes a deflection in
Y-directiorP the GABVENABH & ke pRsat Yol tbisudrpay qﬁ@%ﬁﬂtﬁﬂHW@@W&E%@%'EB%@SH&&M

through the copiaigidheitandnisaa0saiierobeaslimepisne obodimentsiokthe invention are
subsequently described in an exemplary manner with reference to the drawing figure wherein:
FlGillustrates the prism element; 25 FIG. 2:illustrates the prism support; FIG. 3:illustrates a schematic
of the beam pathe38HiG: ilfusmates teedassy pastcibarly sévide in ¥adonBodmtismindipairthg views;

iaser beam behind the selection mirror through the fixated reflection surfaces on

10 each side of the main plane is not deflected through the theoretically possible two
beam deflections but through three defiections wherein each of them has a 80
degree defleciion angle.

This has the effect on the one hand side that all three defiections on each of the

15 sides have the same entry and exit angle at the respective reflection surface for two
sided inscribing, thus because of the same refiection conditions, e.g. when using
mirtors instead of a prism element they can have the same dielectric coding which

would not be the case when using only two deflections on each side.

20  Thus the reflection surfaces of the deflections are mounted and aligned so that the
focal point of the laser beam is always arranged on the surface of the card disposed
in the card slide, irrespective of the position of the moving mirrors, thus the seiection
mirrors and fan mirrors which are the only mirrors in the device that are being moved
during the inscribing process.

25
When a focal point is required below the surface of the card, thus in a iower jayer of
the card the three refiection surfaces that are not being moved during the inscribing
process can be readjusted with respect to their distances to the card. An adjustment
movement either of the supporis for the card slide in its elevation position, thus

30 transversal to the X-Y-direction or a replaceable receiver in the card slide so that
different receivers with different elevation positions of the card in the card slide are
facilitated can be performed when only a one-sided inscribing of the card is to be

provided.



and FIG. 5:illustrates the deflection mirror unit in installed condition in the base frame of the laser
inscribing device. 13 Initially the basic situation is illustrated in FIGs. 3, wherein a card 200 is to be
inscribed with the laser inscribing device according to FIG. 4, wherein the card lies flat in the laser
inscribing device and is to be inscribed with the laser 1‘r01 a top and 5also from a bottom. FIG. 3a
illustrates the rectangular card 200 which is to be inscribed and which typically has circular corners
and is received in a form locking manner in a card slide 4 which is movable in a controlled manner in
X-direction, in thisthesedhetbhsadeicd@axieasion divedtiantiodihes onfricepiares &0 dfitthéheded €00 and

thus of the card ﬁlj,de? 4. A laf?e% bear C@Asﬁ@wgﬁ @Ecﬁ{%|e§?ﬂp§‘_ imt_?]g,lg path to a beam fan 10’
rmed @ the 4

wherein the fanning f}s?ﬁltficaﬁy performed adjacen card slide 4 through a 15fanning mirror 3 that
pivots back and forth in an oscillating manner by a defined angular amount wherein the fanning mirror

is respectively sigppedbin.the igrmedianyparorinceementallyakdetineshanosiaidessons according

to different Y-positions on the card 200 that need to be reached, wherein the beam fanning device
yields a light-lifeasenasmiy dyiedifetiimimsiaraeien RS eRcaRsrEIsad oG BV SRR in
Y-direction on giipesigritdQrapbihasarkiofivher e insstis Betive Riteaghhé-pesitibsivaiage no

continuous line shall be generated on the card but only particular pixels shall be burnt in.as a function
o the i B S B EIoRCEPLSME 37 e LBe or CRfERE SPihos Semted bl
of the laser beam on the card surface. The movement of the impact point of the laser
beam on the card surface caused by the beam deflection is considered

10 mathematically by the controi in inserted condition of the prism.

When the slanted prism depending on the direction of its affectivity causes a
deflection in an X-direction this can be facilitated through respeciively approaching
another position through the card siide.

15
When this causes a deflection in Y-direction the movement of the impact point
caused by the slanted prism has to be compensated through the control of the fan

mirror.

20 ¢} Embodiments
Embodiments of the invention are subsequently described in an exempiary manner

with reference to the drawing figure wherein:

FIG. 1: ilustrates the prism element;
25
FiG. 2: Hlustrates the prism support;
FIG. 3: illustrates a schematic of the beam path;
30  FIG. 4: illustrates the laser inscribing device in various views and pariial views;
and
FIG. 5: illustrates the deflection mirror unit in installed condition in the base

frame of the laser inscribing device,



25 the laser source 1 so that a pixel on the top side 200a of the card 200 is only burnt in by triggering a
laser shot at the desired angular position of the fan mirror 3, thus the desired '(-position and naturally
with the card slide 4 in the X-position predetermined for this purpose. 30The beam fan 10' is initially
run through optics 2 which have the effect that the focal Eoint of the respective laser beam is always
on the surface 200a of the card 200 in the card slide 4, t]hus neither too high nor too low irrespective of
the position of the movable mirrors arranged in the beam path. 14 The beam fan 10' extending from
the fan mirror 3 and after the optics 2 parallel to the movement direction of the card slide 4 adjacent to

the card slide ooy el K RIane-ALIR ARAMLReA AHRcaminies Calaenme gigae 200 of the

card 200 received in'the card slide 4 Is respectively deflected by 90 in the embodiment of SFIG. 3ain
sequence throtifieTbeerefiadherasarinassiong devicthaterElNvdadds cherdraseihBneriddiss

permanently mesnipgheQtatidaeds edamyiRlds adine @fdightvtansyessat ediheamayanent
direction, the X-direction of the card slide 4 over the entire width of the card 10 as an image of the

beam fan $0' oA$ALTEEIE BPCITe 200a. 10 The reflection surfaces 9, 6, 7, 8 thus respectively deflect
the beam fan 10' by 90 and have identical reflection properties in this respect and are thus produced

entically, in Pefcuarhey-aLe sanfiuied WInG seRGAIsRcieoplapRAGRIPIRIETOre
particularly economical. The deffection mirrors 8 are |mp'emented as 15single prism element which
is described latypiGilicbabeiduilactomar@ie § GCRI\@dBgeiiveiptidng WAoBREH & paEhsis 10' the

deflection mirrorg ApyeianSIARARIRY RBHPYISORIGwRHAN W2 1BRIM ARCerdingh O dhawidth of the

beam fan 10" at this location or slightly larger, however a much 20smaller width. This way the entire
surface offhe &g sadEestinR PR AR NAHAAE hiieerrk<tibpefdimahb e sridfiess and

which shall notgye lettered anyhow can be inscribed at will with numbers, letters, logos, a picture of the
car holder, symbols of 25the card provider etc. through incremental movement of the card slide 4 in X-
direction respectively by the distance of a pixel. The selection mirror 9 is in particular a mirror that is
pivotable by 90albest hegivot Axisiainetparatie locafarticutbe ivetiie padiniplame@00aof the card 200

aranged n e selg SIS RIS TSR B ABYIARIBHE ASJUSIRERs i oh e exerr

mirror 9 is thus pivo ' between two end positions 214, 21b selectively conducting the beam fan 10°
into a porfibn alfeninthaimalBphaierot beskapdtproinatrseliriingdeanzeidihaSesinee deflection

mirrors angular amount wherein the fanning mirror is respectively stopped in the
intermediary portion incrementally at defined angular positions according to different
Y-positions on the card 200 that need to be reached, wherein the beam fanning
device vields a light-line extending in Y-direction or particular light points aligned one
20 after another in Y-direction on a top side 200a of the card 200 when the laser is

active at each Y-position.

Since no continuous line shall be generated on the card but only particuiar pixels
shall be burnt in as a function e.g. of the writing o be generated, a confrol 5 controls
25 the laser source 1 so that a pixel on the top side 200a of the card 200 is only bumnt in
by triggering a laser shot at the desired angular position of the fan mirror 3, thus the
desired Y-position and naturally with the card slide 4 in the X-position predetermined

for this purpose,

30 The beam fan 10’ is initially run through optics 2 which have the effect that the focal
point of the respective laser beam is always on the surface 200a of the card 200 in
the card siide 4, thus neither too high nor too low irrespective of the position of the

movable mirrors arranged in the beam path.



15 6, 7, 8 according to FIG. 3a and from there to the top side 200a of the card 200 or in the other end
position of the selection mirror 9 into the portion below the main plane 200" and through fixated
deflection mirrors 6, 7', 8' analogously provided at this location to the bottom side 200b of the card
200. S FIG. 4c among other things illustrates the electricﬁ otating magnet 29 which pulls the selection
mirror 9 into one or another end position as a function of a loading with electric power. ioThus, the
selection mirror does not pivot back and forth continuously but remains in its end position until the
lettering of the Top bistn26a 1@ ekthediajthonsttde 200miobthe meich280tie cptiicteerBlE.18b

llustrates n a sige yiey oL 106 ALANGSFIRAYAI G123 WAL IS 5% ea 1310 Juns fra g aser

source 1 to the selection mirror 9'in one direction which does not only éxtend parallel to, but in the
center main plaian2ed'tbetheacai@200 isdeaeandietnetedne snas plarr bl widhagnrdetiter plane is

defined by the Xz aid Virdirretion dys g raabexigRsiene akhe,cand AR disrosed in the

center of the thickness of the card element 200. 20 This has the advantage that the selection mirror 9

in its end positids RadNEemsa s HQLab fryidsdiestin siurincas AsGelafibab 3R UHAMRH Whe laser
beam 1 and thygdiasdwgrideugamdadngd pivaiange oiRthyiksteinectiondipriitionsaiich can be

implemented relatjvely easily throqugh a motor or. electric ing magnet. that 25i
accordingly. Tiﬁﬁéé&%%{?ﬁ%‘p%

ot i ntrolled
O S Rt e ob SRS S A b ction
opposite to thetziginakheidh dirtetioartb thesertimagerpiihizhgrovided & particutznty tangidect
configuration foy E}f device. 30 FIGs. 4 illustrate an implemented device according to the invention in
which the beam path differs in some non-essential details somewhat from the beam path in the block
diagram i&°FIG. 3 as will be described infra in more detail. 16

The reflection surfaces 9, 6, 7, 8 thus respectively deflect the beam fan 10’ by 90°
and -have identical reflection properties in this respect and are thus produced
identically, in particular they are configured with the same dielectric coating and are
therefore particularly economical. The defiection mirrors 6, 7 are implemented as

15  single prism element which is described later.

Since the deflection mirrors 8, 6, 7, 8 respectively have to deflect a beam fan 10’ the
defiection mirrors have an elongated narrow configuration with a length according to
the width of the beam fan 10’ at this location or slightly iarger, however a much

20  smaller width.

This way the entire surface of the card besides edge portions in which the card 200

is supported in the card siide 4 and which shall not be lettered anyhow can be

inscribed at will with numbers, letters, logos, a picture of the car holder, symbols of
25  the card provider etc. through incremental movement of the card slide 4 in X-

direction respectively by the distance of a pixel.

The selection mirror 9 is in particular a mirror that is pivotable by 90° about a pivot
axis 21 in paraliel, in particular in the main plane 200 of the card 200 arranged in the

30 card slide 4 in this case in the drawing plane.

As illustrated in FIG. 3b the exterior mirror 9 is thus pivotable between two end
positions 21a, 21b selectively conducting the beam fan 10’ into a portion above the
main piane 200" of the card 200 in the card slide 4 and thus to the deflection mirrors



Thus FIG. 4a is a perspective view from the top left while FIG. 4b illustrates an exact top view and FIG.
4c illustrates an exact side view from the right. As apparent best from FIGs. 4b and 3a the elongated
tube shaped laser source 1 is 5arranged in top view in the right lower portion of the device and
extends over more than two thirds of its length. Thus in grder to keep the installed length of the device
short the laser source 1 is arranged below the center main plane 200' as apparent in FIG. 4c and
deflected 10through two deflections by 900 respectively in a beam direction along the center main
plane 200", howeves a:ﬂd:adiaxgeirmt KtGhezard #line theneddéertdhdsctiiwl afftibieccamd Ziflection

mirrors 23, 3 in,an gpROSHS dkeRURLI9 b Suigal ReAAEAStRD diiesiboaehidedassisurce 1

15Thus one of e two tlon mirrors, in this case the second of the two deflection mi ors can be
arranged moval§ig’ @sd famvairrtradd é@@ﬁ@@%mm@fé Risér. Be ahe ro et ipecdisiceat Belgm fan 10'.

The beam fan Qs Ritiplhconneiisteddrranghdacaising eptics 2 and subsequently 20conducted to the

selection mirror 9 that is pivotably arranged according to FIG. Ib wherein the selection mirror 9 is in an
end position in FIG. 4c so that the beam fan 10' is deflected upward thus in a direction towards the top

side 200a of theicaet didert anEdmpingts intdhisdeantiandbieidirstaiefiectigmenizouttieh iswisitie in FIG.
4c of the three reflection surfaces 6, 7 and 8 wherem?[he [ ﬂectlon urf%ces re formed e the 25prism

element 101 wRtFIPRPAAGES LR 80RPLHANSIA Rl e cle lo

5Pl w?n%%nca arrangemen a{dthgbs with analog
reflection surfaelestét; Bo8&also below the main center plane 200" as evident e.g. from FIG. 4c.
Differently from the schematic diagrams of FIGs. 3a and 3b thus the beam fan 10" is 30not conducted
through the second to last deflection mirror 7 or 7' against the original radiation direction of the laser

source 1,But pErafets RSlRSRNIBHTHFCRMNRhRIKCE SRS FRsHICMHR FaBt TvRUFMRYG ASHISRE Mted

device the distaaee @Lbgra dadph Rtaaaifan the' HikigoPOoSiEr & the rigRAsiBearpalrection has

already occurred in
the card 200 is completed.

FIG. 3b iliustrates in a side view of the arrangement of FIG. 3a that the laser beam
15 10’ runs from the laser source 1 to the selection mirror 9 in one direction which does
not only extend parallel to, but in the center main plane 200’ of the card 200 inserted
into the card slide 4 wherein the main center plane is defined by the X- and Y-
direction, thus the main extensions of the card 200 and is disposed in the center of
the thickness of the card eiement 200.
20
This has the advantage that the selection mirror 9 in its end positions has to stand at
a slant angle of plus or minus 45° relative to the direction of the laser beam 1 and
thus has to go through a defined pivot angie of 90° with defined end positions which
can be implemented relatively easily through a motor or electric rotating magnet that

25 s controlled accordingly.

The beam fan 107 is run through the second the last reflection surface 7 in a direction
opposite to the original beam direction o the next mirror, which provides a
particularly compact configuration for the device.

30
FIGs. 4 illustrate an implemented device according to the invention in which the
beam path differs in some non-essential details somewhat from the beam path in the

block diagram in FIG. 3 as will be described infra in more detail.



17 the portion between the fan mirror 3 and the selection mirror 9 in order to shorten the installed
length.  From the last reflection surface 8 or 8' of the prism element 101 the beam fan 10 is
5radiated onto the card surface 200a, b in a perpendicular manner. Thus, an additional slanted prism
14 is inserted above the card 200 in FIG. 4d into the beam path between the last deflection mirror 8
and the top side 200a of the card 200 wherein the slanted prism deflects the beam fan 200’ to a side
viewed in a longitudinal direction of the device and thus in a movement direction of the card slide 4 so
that the beam fEmddeS ndd impaeripetbpesitan200a tidtiec it @04t & rightliustrisb wragxastant

angle. An analQ %@&%Qrﬁﬁl % ﬁ@égéﬁ%%%é)%?g&g%%gm%éﬂ f: 15Thus, a card surface

includes an optical structure that is suit aser inscription on the card 200 is
implemented in that different images are viewed by a viewer depending on the viewing angle of the

surface of the gard 200G 2 diegs PrEaedinRy 8danrsicloisoaniy vikblerEprya-Rartiniiseviewing
angle and not visible from other viewing an%les. 20 In FIG. 4b, however, the prism is in a deactivated

pulled back po&fiBRIFGHTIARCHGICA e IABVEW RO RALHALEEIRIAG W6 SBIRTIES QURSHIRIGally

moved forwardtne endhiaildstaeactysurface 8. Furthermore two CCD-chips 19 are arranged in FIG.
4b above the main center plane 200' and behind the mirror holder 22 with a downward 25viewing
direction onto the main center plane 220" in order to initially measure after inserting the card 200 into
the card slide 4liwkdneotiergrekernttRe 2ristallnshigyafispb deel devidrestwrd heOdpep@aiveari with respect

t0 the arrangeraaghLl e RIRANAEIRVE LA (6 Ae ioe JeRRRIS RIS moyemenipath of the

card slide 4 is configured sufficiently Ion%ér; order to let the card slide 4 move initially under the
CCD-chip¥19 HerieH¥GSeferticnmReMBinpaRetiyRvHE RberMIHieTi RS et (RMRITER detect

the placement gfthe 5e-niintei? omithesasd: 20anshehange 4ha P osiipaingEidbsmaseHpscription
on the card 200 Wher} the actual (gosgigon of the Ere(—jgginé,devlate? OF%S too much from,the target position
§ SLHEIR

or also designat¥ tHETEHPBITHE rah ARG G8RR PRGBSI ECD-chips
19 are respectidiedctyrasiged Stepashapedroe X5direction and in Y-direction in order to be able to detect
the side edges of a pre-print extending in these directions.
15 Thus one of the two deflection mirrors, in this case the second of the two defiection
mirrors can be arranged movable as a fan mirror 3 in order {o split the laser beam 10

into the desired beam fan 10",

The beam fan 10’ is initially conducted through focusing optics 2 and subsequently
20 conducted to the selection mirror 9 that is pivotabiy arranged according to FIG. 1b
wherein the selection mirror 9 is in an end position in FIG. 4c¢ so that the beam fan
10" is deflected upward thus in a direction towards the top side 200a of the card slide
4 and impacts at this location the first deflection mirror that is visible in FIG. 4¢ of the
three reflection surfaces 6, 7 and 8 wherein the refiection surfaces are formed at the
25  prism element 101 which is arranged a second time in a mitror symmetrical
arrangement, thus with analog reflection surfaces 6, 7', 8' also below the main

center plane 200 as evident e.g. from FIG. 4¢.

Differently from the schematic diagrams of FiGs. 3a and 3b thus the beam fan 10’ is
30  not conducted through the second to last deflection mirror 7 or 7’ against the original

radiation direction of the laser source 1, but parallel to its radiafion direction which

comes from the fact that in the implemented device the distance of the guide for the

laser fan 10’ that is opposite to the original beam direction has already occurred in



As furthermore illustrated in the figures an electronic inscribing unit 13 is arranged in front of the actual
laser inscribing unit wherein the electronic inscribing unit is typically mounted as a purchased
component in front of the actual laser inscribing unit in a position of this type in this case on the
transversally arranged support plates 26 so that the carg.iZOO inserted into the insertion slot 27 at a
front end of this unit 13 which is transported further through independent transport devices in the
interior of this unit and inserted at the rear end through an analog outlet, is in alignment with 15the
subsequent makemeriopaibtattretbari sidierdrénaheXtensisidoiorontatty ki e eaicl giiciéed tidso the
transfer of the ?ﬁggﬂ?g&&o ”this unit 13 into the card slide 4 and back is performed automatically in
that the card slide 4 during transfer in its start position is 20directly behind the inscribing unit 13 and a
card pushed out by this inscribing unit is directly pulled into the frame shaped card slide 4 through an

electrically drivep,rolige whetsinhs cidconiants thewsarsshide with dsiedars sdheraviride

circumferentially in a narrow portion. As soon as the card slide moves out of its starting position the
card is supporteaf R &9k S0 S BB CS AP B thd T 2rerERERUHRIAT e Hisposed at the end of the

card slide 4 that is arranged opposite to the inscribing unit 13 and under which the card 200 is

automatically hed by the unit 13. The card 200.inscribed through the I%sgé |s transported back in
the same waypiﬁé’%%%&&'g@?ﬁé? @tlﬁécor%% 3@%@382%%@3%0{(?3{1“} SCar sqi@eg[a?né%elgqgack to the

starting positiotharis:tne jpzitd 206 ds mtherisst catfie gished outtod tidd ua kdistide 200aHi$ thesitdoh and
inserted into the pUIELSIot Bla6. ok 06 BlgrlERnir SR Ul 19 AL gaiop the card 200 s

being engaged and ejected from the insertion slot 27 at the front end of the unit 13 as a completely
inscribed &ard Powitudigalidiicgting ahumEaY Sk pnadusIA/BriveRHsHe<iap Ao raid 358 can

thus Sbe perfoumgdipptigRad-an efosyast paa&ftresali0P00a the haakvoardmatiyef the card
through the electronic inscribirf%émit 13. In the rear?Tnd ortion fgirtherm?re he suc.tiog device 15 is

visible which sGHC4i 3G Tl ity DRI FANE RIRITCHE f3RBEGI &R RURR HAIE8al filter
16 from the howsitgnekite device which is not illustrated in the figures. The side wall 28 that is visible
in the FIGs. 4d is a portion of the base frame 17 at which all components of the unit are attached. The

base frame is primarily used for stabilizing the inner content and for air-ducting during suctioning from
the inscrifing Thus, a card sutface includes an opical structure that is suitable for CL1 or MLl &

laser inscription on the card 200 is implemented in that different images are viewed
by & viewer depending on the viewing angle of the surface of the card 200 or an
image burned in by a laser 1 is only visible from a particular viewing angle and not
visible from other viewing angles.
20
In FIG. 4b, however, the prism is in a deactivated pulled back position from which it
can be moved forward according to FIG. 4b thus automatically moved forward under
the last reaction surface 8. Furthermore two CCD-chips 19 are arranged in FIG. 4b
above the main center plane 200" and behind the mirror holder 22 with a downward
25  viewing direction onto the main center plane 220’ in order to initially measure after
inserting the card 200 into the card siide 4, where the pre-print 202 is already
disposed on the card 200 in particular with respect o the arrangement of the pre-

print relative to the device.

30 For this purpose the movement path of the card siide 4 is configured sufficiently long
in order to let the card slide 4 move initially under the CCD-chips 19 befors
beginning the inscribing through the laser wherein the CCD-chips initially detect the
placement of the pre-print 202 on the card 200 and change the positioning of the

laser inscription on the card 200 when the actual position of the pre-print deviates



15location. FIGs. 1 illustrate the prism element 101 that is essential for the invention at which the three
reflection surfaces 6, 7, 8 are configured in a view from above and in a perspective view and at which
the laser beam 10 is respectively reflected in its 20entirety. In the top view of FIG. la the plate shaped
prism element 101 is a rectangular triangle in which both,corners between the hypotenuse ¢ and the
catheti a, b are cut off but are cut off by a different amount so that it is actually a pentagonal shape in
25top view. Along the catheti a, b the narrow side of the plate shaped base element of the prism
element 101 istbeveletl frotithestzegaioptisiéynformsthiesigieatioths geub btk @wtileplanddditional
reflection surfaﬁg anj:s% Sﬁd there between is formed by the non- 30beveled narrow side of the
hypotenuse c. (SAccor ing to FIG. la the beam impacts the drawing plane vertically from below and
is deflected by 90 into the drawing plane. This defines a first deflection plane 103a. At the reflection

surface 7 the beamig QGFFQ@QHMEW@ therdrnped plaaadu200,8Whishslalnesis-sreped ideflection
plane 103b, namely parallel to the main plane 100' of the prism ele%ent 101 %gugli‘l the incorping and

the outgoirtg b@4RFIPHAS TR echdR LURTaReCTder R RRIM R YRIASLIRE FEmMS i HEHE R

downward direghigghieeppingicsdatitectiotie drawing plane at the reflection surface 8 which defines a
third deflection plane 103c through an incoming and exiting beam at the reflection surface 8. This
illustrates furthermore that the three deflection planes 103a, b, ¢ stand on one another in a
perpendicular rafindhernebthdllpaloitad gethisdigusespecridsiresisdosesBinGovibh g giveedifection is

2 continuous piygldiaglon /B GESt AR ARLE IR ARSIS NG PURD BRERRLAGHBlpfand in

particular in order to to perform the necessary alignment of the prism element 101 in the laser

inscribing'@evidwigally MPHTESLASARYISTGSFEISRIBRPIYT 18 fRatedl ISR IRSEHUBHAIBIRENt 1022 of
a prism supporf 49 whpsbideilustraiegls hlfhs dapdite eRlysversally arranged support plates

26 so that the card 200 inserted into the insertion slot 27 at a front end of this unit 13
which is transported further through independent transport devices in the interior of
this unit and inserted at the rear end through an anaiog outlet, is in alignment with

15  the subsequent movement path of the card slide 4 and extends horizontally like the

card slide 4.

Also the transfer of the card 200 from this unit 13 into the card slide 4 and back is
performed automatically in that the card slide 4 during transfer in ifs start position is

20 directly behind the inscribing unit 13 and a card pushed out by this inscribing unit is
directly pulled into the frame shaped card slide 4 through an electrically driven roller,
wherein the card contacts the card slide with its edges on the outside
circumferentially in a narrow portion. As soon as the card siide moves out of its
starting position the ‘card is supported above through a spring arm of the card slide 4

25 which is disposed at the end of the card slide 4 that is arranged opposite to the
inscribing unit 13 and under which the card 200 is automatically pushed by the unit
13.

The card 200 inscribed through the laser is transported back in the same way after

30 compieting the inscribing process thus in that the card slide 4 moves back to the
starting position and the card 200 is automatically pushed out of the card slide 4 in
this position and inserted into the outlet slot of the unit of the electronic inscribing unit
13



the prism support 102 is handled and aligned. The base component 102a of the prism support 102 is
a plastic component which is illustrated in FIGs. 2a and 2b in a perspective view from below and in
FIGs. 2c and 25 2d in the exact view from above and below. Thus the basic triangular shape according
to the prism element 101 is visible at the prism componggt 102a in the top views. The prism
component 102a is made from a top plate and a bottom plate which include transversal walls along a
cathetus a of the 30triangular shape and in the portion of the cut off corner so that a circumferential
frame is creatett ithihmceioprisencereniénti beirpsrgaged asbalgdiedideauthe mesrten slidthe prism

clement 101 wifyiis pherGahelHs irayules familiegimiieaial same (o the support lock Lig
I

which protrude from there from the extended side walls inward. 5The prism element 101 is inserted
from the open cathetus b, wherein the support lugs 116 are initially bent apart and then snap lock

behind the prispselgsirRnhwhich camiasts the1ciesrer sidestettiequisp empane obkD2ark-titlkermore

plural spring tongues, 115 are configured in the top side of the pris onent 102a wherein the
spring tonéuesbﬁrgﬁgﬁmaﬂ% Pr%th?sg’r%’ rSrPs%%’@fé%%ﬁﬁ%?%;rTg?sounstpgr C(% %’ﬁrsg A ment
101 and press df e aatachvadtiy thibs Epst diBovintwiismyrdtetyance at the bottom side and the

transversal wall of the prism component 102. 15Furthermore along the cathetus a, a pass through
opening 113 is illustrated in the bottom side of the prism component 102a for beam entry into the

prism element 0heThsrettdwstonotRmo g reriasadeviRro LRI Hisdhim yBiRe SHCkONfeHFeely
protruding portigty pfibe-REg A8l eIReMt 1 8AdRARREE Rt SHPRSHI%1d80 20ArspyiRgrongue

115 is also configured in the side wall of the cathetus a, wherein thf spring tongue presses the prism
element 101 adXnRPHENG SHSRELNRS WhIC A ROk it s §@d RSy configured together with

the top plate of the prism support 102 wherein the circular disc protrudes with respect to its elevation
over the 25top §/de o e R R RIS A 438 ARELAIRP R SRR W WAL QRS 7
which all components of the unit are attached. The base frame is primarily used for
stabilizing the inner content and for air-ducting during suctioning from the inscribing

15  location.

FIGs. 1 illustrate the prism element 101 that is essential for the invention at which
the three reflection surfaces 6, 7, 8 are configured in a view from above and in a
perspective view and at which the laser beam 10 is respectively reflected in its

20 entirety.

in the top view of FIG. 1a the plate shaped prism element 101 is a rectanguiar
triangle in which both corners between the hypotenuse ¢ and the catheti a, b are cut
off but are cut off by a different amount so that it is actually a pentagonal shape in

25 fop view.

Along the catheti a, b the narrow side of the plate shaped base element of the prism
element 101 is beveled and thus respectively forms the refiection surfaces 6, 8 while
the additional reflection surface 7 disposed there between is formed by the non-

30 beveled narrow side of the hypotenuse c.

The reflection surfaces 8, 7, 8 respectively have the same refiection conditions and a

beam deflection by 80° is in particular performed at each reflection surface.



diameter beyond the slanted rear edge, thus the hypotenuse c of the prism component 102a. The
prism component 102a with the prism element 101 inserted therein without 30clearance, e.g.
supported through form locking is then completed to form a deflection mirror unit 100 and possibly
installed in the base frame 17 of the laser inscribing device as illustrated in FIGs. 5. 22 For this
purpose initially the one-piece prism component 102a described in FIG. 2 is completed to form a prism
support 102 in that a second disc 107 is mounted over the disc 107" in this location wherein the second
disc 107 is pivatetdedihmptaghiBivoa soedvesrb0bmdrisethtiirdwitig pdise MeTickdpdeay tedow @ander in

order to define,ong mof e, SiSEinns e dafie Yotliadtion oy dhe Jullastiopihiciugefine the

main plane 106 on mirror unit and thus also of the disc 107. The pivot screws 105a, b
thus extend perpendicular to the main plane 100" between the discs 107, 107" tension springs 106 are

arranged and thugreaprelivelk Qi Qf F0sepiesmadhrithedisampiihagalishanaarotyasoThe distance

how far the discs 107, 107' pull against one another is a function of how f%r the pivot screwsha? 5a, b

are screwdd in¥Bishvistineae G5eRrdierEsYaRRIRES ot RETSA)ARRIBHS AHIMAL A% tise 107 in

downward diregtifiz torsnickibmdslave tithsegtOfe alativerig avichetheyoaiecshpportedhidth its forward
face. As iIIustratEId ir{l é)arti%ﬂar 'P FIG. 5c one respective pivot screw 105a is arranged with respect to
the X-axis on twi %%bgsﬁ% &< so that a pivoting of the prism element about the X-axis can be

performed by threading in one of the two pivot 20 screws. Thus, the exact position of the X-axis is not

predetermined ryutis I QARSI HPAMRS RUEURHRFIREETRR KA R e Y-axi
even only one pivot screw 105b Is arranged on on'¥ . . " _
10 the drawing plane at the reflection surface 8 which defines a third deflection plane

103c through an incoming and exiting beam at the reflection surface 8.

This illustrates furthermore that the three deflection planes 103a, b, ¢ stand on one
another in a perpendicular manner and the pivot angle there between is respectively

15  90° and the pivot direction is a continuous pivot direction.

in order to be able to handle the prism element 101 better and in particular in order
to be able to perform the necessary alignment of the prism element 101 in the laser
inscribing device, thus in particular the prism element 101 is fixated in the prism

20 component 102a of a prism support 102 which is ilfustrated in FIGs. 2 and thus only
the prism support 102 is handled and aligned.

The base component 102a of the prism support 102 is a plastic component which is
iflustrated in FIGs. 2a and 2b in a perspective view from below and in FIGs. 2¢ and

25  2din the exact view from above and below.

Thus the basic triangular shape according fo the prism element 101 is visible at the
prism component 102a in the top views. The prism component 102a is made from a
top plate and a bottom plate which include fransversal walls along a cathetus a of the

30 frianguiar shape and in the portion of the cut off corner so that a circumferential
frame is created in that the prism element 101 is arranged as only indicated in FIG.
2¢:



one side of the Y-axis which is not defined exactly either but which is sufficient for this purpose.
However, when all pivot screws 105a, b are screwed in the same direction the 30distance between the
discs 107, 107" is increased or reduced and thus the elevation position of the focal point of the laser
beam is adjusted with respect to the card surface in C-djrection. 23 This disc 107 is the fixation
component 102b of the prism support 102 and includes a circumferential, in this case annular face of
the shoulder 108 through which it can be received in an annular housing 110. The housing 110 in this
case is a componenthef phierb asenfieh €01 Anoiitiie ethtrecathehind ot fuddseiortitn particular a ring

that s Snot integrallvelased Ad\HH0A.830R IR0 SROMSHR RRITRM e AddsRe components

110a, b. The fixation component 102b is inserted into a housing component 110a and fixated
through the seestané@usidg vEifooMEie110b. 10 FIG. 5a illustrates the two deflection mirror units 100
wherein one of them is arranged above the center main plane 200" and another one is arranged below
the center main plane 200’ thus of the card plane and FIG. 5 also iIIus%r)ates the relevant components

[

of the basé frafEEFSREMERhiN is DFeipiied RarrPes PRERIS is%%‘éﬁﬁﬁé‘f)ﬁ] ixation

component 10Rkyis bigtack toithahbesingad Cadtiadtes hageisnbdmtughdheivertdatserewsdan the outer

ring portion. Thus, a rott%tio of the Hfr}ism fs,(%%port 102 %‘%%F‘%ﬁ% ﬂ?he prism element 101 about 20 the
extei

rotation axis ofct?n'g%cr%%ul r %?J%?n% 10 7 po SiSTe 6?/ a'sma ent in that the tension bolts 109a, b

tangentially arranged in the housing 110 are threaded forward and press in circumferential direction

aﬁgmsgl}heoggi%;%rﬁﬁmel&%@s Do fxaisLeampeneatLLARGPLING RISIHSURRYE Bightiyotating the
P plpo ' component 102a wherein the spring tongues press downward onto the inserted

prism element 101 and support the prism element 101 and press it in contact with
the stops 118 without any clearance at the bottom side and the transversal wali of

the prism component 102.

15 Furthermore along the cathetus a, a pass through opening 113 is illustrated in the
bottom side of the prism component 102a for beam entry into the prism element 101.
The exit does not require a separate pass through opening since it is the freely

profruding portion of the prism element 101 that reaches fo the support iugs 116.

20 A spring tongue 115 is aiso configured in the side wall of the cathetus a, wherein the
spring tongue presses the prism element 101 against the opposite side wall.

A circular disc 107’ is integrally configured together with the top plate of the prism

support 102 wherein the circular disc protrudes with respect to its elevation over the
25  top side of the prism component 102a and also approximately with half of its

diameter beyond the slanted rear edge, thus the hypotenuse ¢ of the prism

component 102a.

The prism component 102a with the prism element 101 inserted therein without
30 clearance, e.g. supported through form locking is then completed to form a deflection
mirror unit 100 and possibly installed in the base frame 17 of the laser inscribing

device as iliustrated in FlIGs. 5.



Reference Numerals and Designations llaser source 2optics 53fan mirror 4card slide 6, 6'reflection
surface 7, 7'reflection surface 8, 8'reflection surface 109selection mirror 10beam path, laser beam
10'beam fan 12a, bsupport 13electronic inscribing unit 1514slanted prism 15suction device 16charcoal

filter 17base frame 19CCD chip 2021pivot axis 72

For this purpose initially the one-piece prism component 102a described in FIG. 2is
completed to form a prism support 102 in that & second disc 107 is mounted over the
disc 107’ in this location wherein the second disc 107 is pivotable through pivot
screws 105a, b relative to the disc 107’ disposed there under in order o define one

5 of the two directions, thus e.g. the X-direction or the Y-direction which define the
main plane 100 of the deflection mirror unit and thus also of the disc 107.

The pivot screws 105a, b thus extend perpendicular to the main plane 100" between
the discs 107, 107 tension springs 106 are arranged and thus respectively out of
10  center so that the discs pull against one another.

The distance how far the discs 107, 107" pull against one another is a function of

how far the pivot screws 105a, b are screwed in relative to the upper disc 107 and

thus how far they protrude from the upper disc 107 in downward direction toward the
15  lower disc 107’ relative to which they are supported with its forward face.

As illustrated in particular in FIG. 5¢ one respective pivot screw 105a is arranged
with respect to the X-axis on fwo opposite sides so that a pivoting of the prism
element about the X-axis can be performed by threading in one of the two pivot

20 screws.

Thus, the exact position of the X-axis is not predetermined, but is in a portion

between the two pivot screws 105a.

25  For pivoting about the Y-axis even only one pivot screw 105b is arranged on only
one side of the Y-axis which is not defined exactly either but which is sufficient for

this purpose.

However, when all pivot screws 1053, b are screwed in the same direction the
30 distance between the discs 107, 107’ is increased or reduced and thus the eievation
position of the focal point of the laser beam is adjusted with respect to the card

surface in C-direction,



27insertion slot 28side wall 29magnet 100deflection mirror unit 25100'main plane 101prism element
102prism support 102aprism component 102bfixation component 30103 a, b, ¢ deflection plane 104 a,
bpivot angle 105 a, bpivot screw 106spring 107, 107'disc 108shoulder 109 a, bpivot screw

110housing 110 a, bhousing component 23

This disc 107 is the fixation component 102b of the prism support 102 and includes a
circumferential, in this case annular face of the shoulder 108 through which it can be
received in an annular housing 110. The housing 110 in this case is a component of
the base frame 17 of the entire machine and furthermore in particular a ring that is

5 not integrally closed but a housing made from two segments namely the housing

components 110a, b.

The fixation component 102b is inserted into a first housing component 110a and

fixated through the second housing compenent 110b.

10
FIG. 5a illustrates the two deflection mirror units 100 wherein one of them is
arranged above the center main plane 200" and another one is arranged below the
center main plane 200’ thus of the card plane and FIG. § also illustrates the relevant
components of the base frame 17 of the machine in an exploded view.

15

Therein it is apparent that the fixation component 102b is bolted to the housing 110a,

b afier insertion through the vertical screws in the outer ring pottion.

Thus, a rotation of the prism support 102 and thus of the prism element 101 about
20 the rotation axis of the annular housing 110 is possible by a small extent in that the

fension bolts 109a, b tangentially arranged in the housing 110 are threaded forward

and press in circumferential direction against the prism support 102 or the fixation

component 102a of the prism support slightly rotating the prism support.

25



5111center 113pass through opening 116support lug 117attachment screw 118stop 10a, bcathetus
chypotenuse 200card 200atop side 200bbottom side is200'main plane, center main plane
201magnetic strip 202preprint 203chip 20 26 Patent Claims

24

Reference Numerals and Desianations

1 laser source
2 optics
5 3 fan mirror
4 card siide
8,6 reflection surface
7.7 reflection surface
8,8 reflection surface
10 9 selection mirror
10 beam path, laser beam
10 beam fan
122, b support
13 electronic inscribing unit
15 14 slanted prism
15 suction device
16 charcoat filter
17 base frame
19 CCD chip
20 21 pivot axis
27 insertion slot
28 side walil
29 magnet
100 deflection mirror unit
25 100 main plane
101 prism element
102 prism support
102a prism component
102b fixation component

30 103 a, b, ¢ deflection piane
104 a, b pivot angle
105 a, b pivot screw
108 spring
167, 107 disc



1. A deflection mirror unit (100) for three optical beam deflections of a laser beam (10), comprising: 5-
a single prism element (101) with three reflection surfaces (6, 7, 8) which provide total reflection,
wherein the main plane (100") of the prism element extends through all three reflection surfaces (6, 7,
8); - a prism support (102) for receiving a prism elementz%Ol); and a housing (110) receiving the prism
support (102), 10- wherein, the deflection planes (103 a, b, ¢) defined by an incoming and an outgoing
beam (10) for each deflection of the three deflections to the respective adjacent deflection plane, e.g.
(103a, 103b) af@&rranged ahayitat angle (104a, b), in particular of 90 respectively relative to one
another, Wherei'%@'é)i}ém el tgmjé\?particular pivot screws (105a, b) are provided for pivoting 15the
prism support (102) about the two defining directions, in particular the X- direction and the Y-direction
of the main plah&)(100") of theysiizn element (101) relative to the housing (110). 2. The deflection
mirror unit (100)@cgoxding Qg doMiperIR the prism support 20(102) is made from two
components that are moveable relative to one another, the prism component (102a) receiving the
prism elentent Zildl) and th&F&on component (102b) fixated at the housing (110), in particular
directly fixated sr@l the pivopelgmenissarepnanged there between so that they can pivot both

e another. 25 3. The deflection mirror unit (100) according to one

components (18?%1, b) relatigﬁ toocgﬂu
of the preceding claims, whereh spnﬁgs (106), in particular tension springs are arranged between the
prism componéiit7(102a) andtthenfiaticcesmnponent (102b), wherein the tension springs hold the two
components (102, b) at a %rtglfgad relative to one another. 30 4. The deflection mirror unit (100)
according to one of the preceding claims, - wherein the pivot elements, in particular the pivot screws
extend trafsvefsd to the m&ﬁ‘mﬁﬁiﬁa (100 of the prism element and at least one pivot element, in

particular a pivet screw (103ghisiavi(aeged offset from the pivot axis or two pivot

200 card
200a top side
200b bottom side
15 200° main plane, center main plane
201 magnetic strip
202 preprint
203 chip

20



27 elements are arranged on opposite sides of the pivot axis for pivoting about one direction, thus the
X-direction and/or - wherein the fixation component (102b) and the prism component (102a) of the
prism support (102) can be varied with respect to a distance from one another for 5adjusting the height
of the focal point of the laser beam in a direction perpengdicular to the main plane (100") of the prism
element (101) through adjusting all pivot elements, in particular the pivot screws (105a, b), in the same
direction. 5. The deflection mirror unit (100) according to one of the preceding claims, - wherein
the fixation component (102b) is a disc (107) or Batagiv@ithiseircular outer circumference and the
receiving housing (110) contacts the outer circumference at least through circumferential elements
and/or - wherein the circular fixation component (102b) includes a radial surface, in particular a
circumferential'siodgficiiosyifmeswati (iRiehfrrdbrracstipel heasiiteistlians ahd/esesEdn elements,
in particular ro?@?’ncg%g}q@,{ép%, b) are provided between the circular fixation component (102b) and
the housing (110), wherein the rotation screws can rotate the fixation component (102b) relative to the

housing (110), and/or tHe SRR BHER SRR AyKth three relgelpg SYHECET (Rihet Wiiilents
and/or the rotaigsviele faedtfeneetiPconiiguledheaihAiarpmirg 1 60'T betdefiectiorianient sRrit(160)
according to one of the preceding claims, wherein thf yusing (110) is configured in two components
and contacts ta"2¢ Iﬁﬁfﬁ(g 'o'?‘?gi% %%ﬁg\ﬁ??fﬁz@) with'each of its housing components (110 a, b) in
particular over 25180-oé thsoirsuppferte(ite dothe crostaadtisenwiemensiri§ Bompbnents (110a, b) are

in particular bolted togegr}?ﬂ(%{)g/@rwg rebgi\ﬁr%r%aﬂr%@%% @Q?nt (102b) is arranged offset
e Tofthe p

parallel to the main plane (1 rism efement (101) above the prism element (101), and/or - the

prism eledfent (101) forheeeinidhg eslirptionginailé0frose SoMsise RysanE)GeaRafeREt an
angle of 45 respagbweiybieag ToirsedagH aBfldition of the three deflections to the respective

adjacent deflection piane, e.g. (103a, 103b) are arranged at a pivot angle (104a, b),
in particular of 80° respectively relative to one another, wherein,
- pivot elements, in particular pivot screws (105a, b} are provided for pivoting
15 the prism support (102) about the two defining directions, in particular the X-
direction and the Y-direction of the main plane (100") of the prism element {(101)

relative to the housing {110).

2. The deflection mirror unit {100) according to claim 1, wherein the prism support
20 (102) is made from two components that are moveable relative to one another, the
prism component (102a) receiving the prism element {101) and the fixation
component (102b) fixated at the housing (110), in particular directly fixated and the
pivot elements are arranged there between so that they can pivot both components

(102a, b) relative to one another.

25
3. The deflection mirror unit (100) according to one of the preceding claims, wherein
springs (1086), in particular tension springs are arranged between the prism
component {102a) and the fixation component (102b), wherein the fension springs
hold the two components {102a, b) at a preload relative to one another.

30

4. The deflection mirror unit (100) according to one of the preceding claims,
- wherein the pivot elements, in particular the pivot screws extend transversal
o the main plane (100") of the prism element and at least one pivot element, in

particular a pivot screw (105a) is arranged offset from the pivot axis or two pivot



which in particular at least one corner is cut off. 28 the hypotenuse (c) extends under the circular
fixation component (102b) and in particular under its center (111) and/or, - the fixation component
(102b) is bolted to the housing (110) through fixation bolts (112) which extend through the fixation
component (102b) through pass 5through openings thatﬁre larger than the fixation screws (112). 8.
The deflection mirror unit (100) according to one of the preceding claims, wherein the prism support
(102) includes at least one pass through opening (113) in the portion of the entering or exiting laser
beam (10) andederirsestion d0apgathgraopmugdd sides\wedrivel povtHexmainrgiamoéind Bbpist iongarticular one

cathetus of thedlﬁjga%lﬁ, u(g/a{e- 2 ransparentgaver is provided in the prism support (102) or in the
housing (110), whéerein'the cover covers the pass through opening (113) and prevents a contamination

of the surface of the prigfreesimibatfiEdiDnariBpEion 8 Bieddbedr BeIscRspRanEdIe! fephdlicular,
and/or the prism:yRRRL 102 ansioctheRausing (idkammade frmpiasimmmeriglofet hg

deflection mirror unit (100) acqordin% to one of the preceding claims, 20- wherein the prism element

(101) is reéeivEditstig Shr egly Eophneintptibalaace PaRm &P @ direqiRBRFRARIFLH element
(101) is receiveg iRetheaprisarsupnor cE6x friaughdernt qakingthir paitdilastienchlistwaly through form

locking. 2510. The deflection mipr ni' (1OPLACcordlo B15 A ERrEcSHagsams

5. The deflection mirror unit (100) according to one of the preceding claims,

10 - wherein the fixation component (102b) is a disc (107) or a ring with a
circular outer circumference and the receiving housing (110) confacts the outer
circumference at least through circumferential elements and/or

- wherein the circular fixation component (102b) includes a radial surface, in
particular a circumferential shoulder (108) through which it contacts the housing

15 (110) and/or rotation elements, in particular rotation screws (109a, b) are provided
between the circular fixation component (102b) and the housing {110), wherein the
rotation screws can rotate the fixation component (102b) relative to the housing
(110), and/or the adjustment elements and/or,

- wherein the adjusiment elements and/or the rotation elements are

20 configured self hemming.

8. The deflection mirror unit (100) according fo one of the preceding claims, wherein
the housing (110) is configured in two components and contacts the circular fixation
component (102b) with each of its housing components (110 a, b) in particular over
25  180° of the circumference at the most and the two housing components (110a, b} are
in particular bolted together, and/or
- the circular fixation component (102b) is arranged offset paraliel to the main
plane (100") of the prism element (101) above the prism element (101), and/or
- the prism element (101) forms a triangie with a right angle whose
30 hypotenuse (c} is arranged at an angle of 45° respectively to the two catheti and in

which in particular at least one corner is cut off.

7. The deflection mirror unit (100} accarding to one of the preceding claims, wherein



- wherein the prism support (102) includes at least one control opening (113) remote from the pass
through openings, wherein the path of the laser beam is visible through the pass through opening and
adjustment markings are provided at an edge of the control opening at the prism support (102), and/or
30- wherein the prism support (102) includes at least ong spring tongue (115) which presses the prism
element (101) against a defined stop (118) of the prism Support (102), in particular transversal to the
main plane (100"). 29 11. A laser inscribing device for both sides of a card (200) whose main plane
(200" extends in an X-thkehtipotandsa (bidirtetids wodeptiengrcalddbaficme il nartbsdidgurce (1);
optics (2) focusaiﬂg ﬁ];]% 4?&?&!! QE?HHE%F(%; ente? {%ﬁ‘@é%ﬁfo@ in a beam path of a laser beam (10),
wherein the fan mirrof pivots back an fcor'Eh In‘an (%SCI ating manner in Y-direction, in particular only in

'I-direction; - the fabi Beatice componenthd (26 ipbeliad1o)he Apariamel Wit dimdh Peatieblar on
the center ma'%&%é"{?ﬁ?%%@%ﬁédt@%ﬁ%e fixatlbFe fiiRgiefiecinmsyiiacesds. 7. 8,6, 7,

8') for the laser beam (10) are arranged in the beam path of the laser (Il'é% on the same side of the
center main pldAEYabPPeiRes ek aredriaseiactibiv SAtieRSEEWS 8! 87, 8') are implemented

15thr_ough a deflection mirr(_)r unit_ (100) qccording to one of the preceding claims and - wherein the
e e B bR BT el comeangp g ose fame (17
(110a) is an integral conhpaziertteftienbasepivdrtitdR) anddsrat least one pass through opening
{113} in the portion of the entering or exiting laser beam (10) and an insertion
10  opening arranged transversal to the main plane (114) is in particular one cathetus of
the triangle, and/or
- a fransparent cover is provided in the prism support (102) or in the housing
(110), wherein the cover covers the pass through opening (113) and prevenis a
contamination of the surface of the prism element (101) in this portion and the cover
15 is replaceable in particular, and/or
- the prism support (102) and/or the housing (110) are made from plastic

material.

9. The deflection mirror unit (100) according to one of the preceding claims,
20 - wherein the prism element (101) is received in the prism support {102)
without clearance, and/or
- wherein the prism element (101) is received in the prism support (102)

through form locking, in parficular exciusively through form locking.

25  10. The deflection mirror unit (100) according fo one of the preceding claims,

- wherein the prism support {102) includes at least one controi opening (113)
remote from the pass through openings, wherein the path of the laser beam is visible
through the pass through opening and adjustment markings are provided at an edge
of the control opening at the prism support (102), and/or

30 - wherein the prism support (102) includes at least one spring tongue (115}
which presses the prism element (101) against a defined stop (118} of the prism
support {102), in particular fransversal 1o the main plane (1007).



- wherein a respective deflection mirror unit (100) is provided on each side of the card main plane
(200" and in particular symmetrical there to. 2513. The laser inscribing device according to one of the
preceding device claims, - wherein the laser beam (10) oscillating in Y-direction on the card
surface (200a, b) is always directed to the same X-positign of the device, - wherein a card side (4)
is moveable in a controlled manner parallel to the X-diréction, 30- wherein a control (5) of the device
controls the X-movement of the card slide (4) and triggers a laser impact as a function of the angular
position of the fein mitseefF)sandithedépasivonathtbaeand slicded42080xhwhe raiirtpdacar@side (4)
only includes edge receivers (4a, b). for the ¢ - in.a.selection mirror (9) that is pivotable
back and forth %Fv!\}(e%ﬁntvav% pﬁs‘i |8?§% St 8%2%%§§2’&8\§53%§%‘§1e bottom side (200b) of the card
(200) is 5 arranged in- frdretsef Maenix&ted reflection surfaces (6, 6'..) in the beam path (10) of the laser
(1) so that the laser beanis.eptigpally ;irected to one or another side with respect to the main plane
(200" of the card slide (4) and the reflection surfaces (6, 6&)éarranged at this location. 15. The laser

inscribing device accor@Rfitd deBIRE Bradamnguseice!elaims, - wherein the selection mirror
(9) is pivotable by 90 betyeeniths tapipesiiens pae of paskeupedhe Gelpciiananirmes 9 isiasanged

about a pivot axis xﬁgg%igw Y-Hirection adjacent to the cagg lide %43 and/%g. - the opgjcs (2) for
the laser beampdiapss CK R RE AL SESHPHRE R AT SR 3] BRE RO ATOf e selection
mirror (9). 16. Hiredéser inscribing device according to one of the preceding device claims, -
e re o BT ag6R O] hEHE (R SUBEIETRAI, CNHLetRe B Heuor
respectively one beam%dHég'f?gcltélon%)yC O(jngloir 20-'w erea$5r1E %’le evice, %%Ear%cuﬁar on eéach side of the
main plant®(2008rflas on the center main plane (200") of the card slide (4);
- three fixated reflection surfaces (6, 7, 8, 6', 77, &") for the laser beam (10)
are arranged in the beam path of the laser (10) on the same side of the center main
plane (2007,
- the three fixated reflection surfaces (6, 7, 8, 6’, 7°, &) are implemenied
15  through a deflection mirror unit (100) according to one of the preceding claims and
- wherein the housing (110) of the deflection mirror unit is in particular an

integral component of the base frame (17).

12. The laser inscribing device according to claim 11,
20 - wherein only one of the housing components (110a) is an infegral
component of the base frame (17) and/or
- wherein a respective deflection mirror unit (100) is provided on each side of

the card main plane (200") and in particular symmetrical there fo.

25  13. The laser inscribing device according to one of the preceding device claims,
- wherein the laser beam (10) oscillating in Y-direction on the card surface
(200a, b) is always directed to the same X-position of the device,
- wherein a card side (4) is moveable in a confrolled manner parallel fo the X-
direction,
30 - wherein a control {5) of the device controls the X-movement of the card
slide (4) and triggers a laser impact as a function of the angular position of the fan

mirror (3) and the X-position of the card slide (4).

14. The laser inscribing device according to one of the preceding device claims,



card slide (4) includes a slanted prism (14) for slanted impact of the laser beam (10) on the card
surface (200a, b), or a slanted mirror which are moveably arranged so that they can be moved into the
beam path of the laser beam (10) and out of the beam path of the laser beam (10) and/or 25- wherein
the slanted prism (14) can be positioned in the beam paat[p between that last fixated deflection mirror
(8, 8) and the card slide (4).
- wherein the card slide (4) only includes edge receivers (4a, b} for the card
(200),
- wherein a selection mirror (8) that is pivotable back and forth between two
positions for the top side (200a) and the bottom side (200b) of the card (200} is
5 arranged in front of the fixated reflection surfaces (6, €'..) in the beam path (10) of
the laser (1) so that the laser beam is optionally directed to one or ancther side with
respect to the main plane (200’) of the card slide (4) and the reflection surfaces (6,

6") arranged at this location.

10 15. The laser inscribing device according to one of the preceding device claims,

- wherein the selection mirror (9) is pivotable by 80° between the two positions
and in particular the selection mirror (9) is arranged about a pivot axis extending in
Y-direction adjacent to the card slide (4) and/or

- the optics (2) for the laser beam (10) are arranged in the beam path after the

15 fan mirror {3) and in front of the selection mirror (9).

16. The laser inscribing device according to one of the preceding device claims,
- wherein the three reflection surfaces (8, 7, 8) have the same reflection

conditions, in particular respectively one beam deflection by 80° and/or

20 - wherein the device, in pariicular on each side of the main plane (200°) of the
card slide (4) includes a slanted prism (14) for sianted impact of the laser beam (10)
on the card surface (200a, b), or a slanted mirror which are moveably arranged so
that they can be moved into the beam path of the laser beam (10} and out of the
beam path of the laser beam (10) and/or

25 - wherein the slanted prism (14) can be positioned in the beam path between

that last fixated defiection mirror (8, 8"} and the card slide (4).



