RADIATION EMITTER FOR DIRECTIONAL ENERGY TECHNICAL FIELD The present invention relates
to a radiation emitter for directional energy with a device for coupling in radiation from at least one
radiation generator and one radiation combination device, which combines the radiation to bundled
radiation, according to the preamble of claim 1. PRIOR ART Based on EP 2183596 Al from the applicant,

a radiation emitter is knowrriQp g\re pHSNEVETTOR, BORCDIEGCaRONEI ceNgtRe tactical radiation emitter or
an energy weapon and, for example, can be embodied as a laser weapon. This known radiation emitter
comprises a device for coupling in radiation from at least one radiation generator and one radiation
combinafldiH&HALIRIBEdRr to combine the radiation to a high-energy combined beam. The radiation
generator may represent an industrially available laser, with the use of generic laser weapons being seen
in the defense against missiles, where here, via a bundled laser beam, thermal impact is ap[ﬁlied upon the

exterior skifi BIES LRIt SHE Tidtah BB 51 S (R ARt arE Ak lIomEtB 8 IHIRiNG (RS tFuction of
the missitediAtive Xamplddsshere ithiaabgenedasendweapadisiggteomBoging dAkelvdfithedh&Gnirliorce.

Another ?&H&Wﬁ%%%cﬁé‘&ﬁ&ﬂ&h @c@@f(ﬂ){gﬂg@ﬂéiﬁﬁa‘{’ﬁ%@&'}ﬂaﬁrﬁqen in the battlefield at a distance from a

few hundred meters to several kilometers.”"Here, by using the high-energy beam, thermal effects can be
applied upon weapons or ammunition rendering them ineffective. In any case it is required, however, to
provide eprRadiRtiORTEMItter for directional energy which is capable of emitting very high radiation and
directing it precisely to the target such that the radiation upon impact on the target object is still sufficiently
high to cause the desired thermal effect. For a successful defense against grenade launchers and similar

targets uBittgdecnigR-2HeRyy Asdromethp app ik miastidombleitter dekeateler idcedtivoiheasrghertaicdet with

its intensigyh exeardingd Q kWMemdaatisrdistiaree o appredpeataly, enetandneroxXmadaivotheaes a
kilometers. In order to fulfill these requirements, the laser weapon needs a laser source with a capacity

exceedind* O RN The development of high-energy radiation emitters, for example high energy lasers
suitable for such applications, is time-consuming and costly and bears considerable risks for realization.

This known radiation emitter comprises a device for coupling in radiation from at least one radiation
generator and one radiation combination device, in order to combine the radiation to a high-energy
combined beam. The radiation generator may represent an industrially available laser, with the use of
generic laser weapons being seen in the defense against missiles, where here, via a bundled laser beam,
thermal impact is applied upon the exterior skin of a missile at long distances of up to several hundred
kilometers, allowing the destruction of the missile. An example is here the airborne laser weapon system

Boeing YAL-1 of the U.S. Air force.

Another application of such a high energy radiation weapon is seen in the battlefield at a distance from a
few hundred meters to several kilometers. Here, by using the high-energy beam, thermal effects can be

applied upon weapons or ammunition rendering them ineffective.

In any case it is required, however, to provide a radiation emitter for directional energy which is capable
of emitting very high radiation and directing it precisely to the target such that the radiation upon impact

on the target object is still sufficiently high to cause the desired thermal effect.

For a successful defense against grenade launchers and similar targets using a high-energy laser weapon,
they must be able to generate a focal point on the target with its intensity exceeding 10 kW/cm® at a
distance from approximately one to approximately three kilometers. In order to fulfill these requirements,

the laser weapon needs a laser source with a capacity exceeding 100 kW.



Lasers are already available for industrial applications, for example laser welding, showing a power of
several kilowatts and an almost diffraction limited beam quality (diffraction parameter M2 < 1.1). This
power, which probably can be slightly increased, is far from sufficient to fulfill the requirements of a
tactical radiation emitter as explained in the outset, which can apply an effective energy upon an object
from over several hundred meters or even several kilometers away. DESCRIPTION OF THE INVENTION
The objective of the present invention is fo provide a radiation emitter for directional en which for
manageatle (OSSP ITE dHECRUE En ey B e O e B Aol B several
hundred melent qossevenalickilormetgrsnd nostidendd edtanvtbidenblecive fahedhzatiotion shows the features
stated in claim 1. Advantageous embodiments thereof are described in the other claims. The invention
further provides a radiation emitter for directional energy with a device for coupling in radiation from at
least one AR ABHAGEHE ABH UG Sha 4Rl SRRSATS R a it HRURE i CF R LTARY Bise BTG to
bundled sadéatidtlowitiss thel radiatiost dififrdvitiatiomickelteent ompirisi@iffeateles papiccoptid With. &) cBlisation
reflector ggd.a saranAARAAIeh RedibRdaise.aing embericddipiurcsiving dkesignaladiep fom a

plurality of light conductors from at least one radiation generator. The device for receiving directional
radiation AFAST BN EIUPIHE DFhigRlERek Y tPAREEER TRk 6¥aBPR ARFERE) 6T prer 4B éithitstcially
availablefragliatign®eptiitammdfod exampleirdustoallkiaaitakledagers, which are intended for processing
parts and are available at low costs in large numbers. The beams radiation emitted by these radiation
emitters is transferred via light conducting devices to a receiving optic of the radiation emitter according to
the invenBAEHHE CoUINAY thidrdNYRA EMmation reflector serves, among other things, for directing the
radiation bundled in this fashion to a target object; additional functions of the collimation reflector are
explained. in the followjng and the secondary mirror serves, among other things, for the focusing of the
combine%%e%?%?%ﬁ?ooi &%@é"ts%‘%jé%‘f‘?n‘f%lféai%’i?éihd%%fﬁ%l?i@fb?&%‘i% R/ AF&‘} a’@aﬂ%}%&%ﬁﬁg targely
coaxial coupligrgtite obsiadidition éfbwiiat kraghodbhigipledengn laseiightsourfoan Ratithispofpesegloptic
coupling gevicasiuay Rerrqyvidad.akthe telescopic optic, via which the radiation emitted by one,
preferably at least two generators in the form of high-energy directional beams can be coupled in from the
end sections of fiber optic conductors. Here, for example, industrial solid state lasers with a wavelength of
1.07 um tamndder usegltaia tis genetatarshef ihehigh-@oergyhtasambearised his @fifangeénhalows a
cost-effeggl\é% (ﬁg@!}igqg%% Sfco egpr%g&a} Xh%voqﬂgfbclﬁi@giation generators and energy to be coupled in the
radiation emitter according to the specific energy required respectively for each application by coupling in
energy from a plurality of radiation generators. The radiation emitter according to the invention is
preferablyigmbedifs ke hie vadiatieniintendcpatial ebhéirnivialccRatabelie mieorcanst fafupangducting
radiation indiqdivigual b?a axes .iatl.a beam ts;glittgr to dig‘itetr.ent su Taﬁernﬁres of trﬁe teles%oIPictOé)tic. In
order to COMBINE FAUIAtOR frof seuaraldasar Beamns br aatiof Bharyy  the 5seY FSaistiBR Sinitted from
the endsefitiemiydwmdiedntidneehfiveh dptiedoimiuctotsnigibuddies vianheiparalstshicorafleptorvittoaa
parallel beamyvith a.aeall diametetotvricaliad:diamelenliom pagteiviranimelsssing dingsiad in the

individual beam axes via the beam splitter and particularly additional optic components to different
sub-aperftf B8 Br 98 & RIWESRIC LI coRE Has WP REsA R FABR PR SFASBIRS a deflector which is
articulate in two axes, which deflects light in the beam path to Piezo tilting deflectors, preferably

rapid-conffalied;ongs HEN0 AP NRXGERA TR HNS PHIPOS I FAHALAR SRS RIS IRTARIY.camprises,

in addition to the beam splitter, at least one deflector which is articulate in two axes and a beveled mirror,
with the d&fiattspbrierdisoaegredr e fueiabiamatsHan trétarettionpnaiad tié beouidtblaiatiand the
beveled mingr beingaataodieprsocasile ghradial ancinthesly ection taxmarts ithg: sSecandaryiaibins

radiation emitted by these radiation emitters is transferred via light conducting devices to a receiving

optic of the radiation emitter according to the invention and coupled there. The collimation reflector
serves, among other things, for directing the radiation bundled in this fashion to a target object; additional
functions of the collimation reflector are explained in the following and the secondary mirror serves,

among other things, for the focusing of the combined beam onto a target object.



According to the invention, it is provided that the secondary minor is embodied in a displaceable fashion
in reference to the collimation deflector along a longitudinal axis of the telescopic optic. The different
sub-apertures of the telescopic optic ensure that the radiation is focused coaxially on the target object.
The common focusing occurs ultimately by an axial displacement of the secondary minor in reference to
the collimatiqadieiladarrlong-rengityeivataxis sighatslessapicoepticeolpIHEar doraligndihadadiation
emitter wlh s eleseopic. ontic on, e targer abjact, L s preferanly provied for (he radiation emjiter to
comprise At QRS I eameErs and ascontrol device fsol?ué%a yZIHg imaﬁﬁt)e ata recor eb@/(fﬁe camera and a
device fotektigmitscppitie, radiativh tmittdirtimirmnidtedhirohdevideradahleasnialy zZsdeiniagendatafomhe
alignmeny;of the RAIRLQN SIMHEEH OGRS LNBISI A SRR QI AGav B bRl BVIPENR dRIgatQbjest and an
allocated track electronic. In this way, preferably a first or coarsely adjusted alignment to the tarﬁet object

is yielded By B thrgey oBjedtsFhe e NtSHTRRthal HUVIHRSH REEid&vidy wentingtny e target
object fohalitecayjlsimbatnof thesradiatancanalowthecradidiiotive rmptibeatdothef targekoljbetywitdble emits
ight with g e eali it Gom e wayalendtt oLiig aeaian ofabians! o radiafionemiter, and
that the collimation reflector and a'beveled minor are embodied for deflectinglaser light reflected by the
target objEFRAHERIFARIBACHFIRRRIULTOR DatRerdheHa Fasiatitaya ARYAtSY Abwdigtipramaitintting laser,
the target object can be irradiated over a relatively large area, the light emitted by the illuminating laser
shows a wavelength which is different from the wavelength of the radiation.emitted by the radiation
qeneratol THEHURD S TAE Aot b e g TR T e e B T e P on
reflector befandiistfipetelp e iraddiad enhotingiddatae icatbydytlibpropireitviirbbrawerhstesionto the
radiation pathsofuthepadivduaikadialiopienpiiters of the radiation generation device. For a precise
alignment of the radiation and/or the radiation emitter to the target object, the radiation emitter preferably
comprises at least one position-sensitive detector and/or a camera for recording laser light reflected by
the targetrobjéot tancabcentediadievideforaetecting tetativerandulammisadigrtheckhssrimthwioadistionl paths
based orydatanefiiie fleirctos RO thecamespRN RSO BaHoRMA e Faflsciny BRC/QL the a

secondary minor. The light of the illumination laser reflected into the radiation paths of the radiation
emitter iBTAYEEIDY the WrblEanestidhuicrbeatipiitel on te %d%&?ﬂ%@ﬁgiﬁvé“dé’t‘é%ﬁ hitifor a
camera. hieradibebeatimatiom ndliector sgivasias pareasivingddptiaangensunesnditetbadittctangeuaperture,
for high q gﬁJ&?%HﬂQPel%@c%#@%{memity' This is advantageous, for example, when a camera is used for
detecting positions and precise alignment, which may be provided according to the invention. The
detector and/or the camera provide data signals, based on which, via a precise tracking electronic,

relative angubasANsalignsRentsBrepletermingdhidtheyindiviciatsagiationpaths whihedbigbrenaigy beams,

and are ‘%%&%%E%%Bﬁ h18,aboy fm%QHQ'}er% control flevics addr ‘iﬁesiai% Jhe teflector that.can flt and the
secondary mifror, also em odiedfas a'ti Ingy MirTor. “THIS CONtrol alsd allows & Correction of the angular
misalignmienescey drearaietobyatiiso sptienbl yuabubeinee efiddigooriaiie armtspiitde dtidyatiherertisfipgteadiation
to the _taf%kﬁbilﬁ%iéﬁ%_r@l{n%o atkl%_'éh@'atmaeﬁW%ﬁfer}@i}ﬁsﬁé |l9:|@1%§63¥”&$d§_ Brvged @V B@l&&m'ts a
laser light beam coupled into the radiation path of the radiation generator, with its progression being

detected By tHE dBEG S ETR IR Cathie PEBF b Ui RO FhtRLTeF B satiadii by, For
this purpasistivisiptiovitiedtiacconding tte theoinlagntidmothat the light emitted by the laser light source is
different with regards to its wavelength from the wavelength of the radiation of the radiation generator and
otherwise follows the radiation path of the radiation of the radiation generator. This way, the laser light
used for A4f9E¥AE QribeHAYRIBAN NG PaNtFddhsatitRsAnath S Ede sbadipstits pativpbcasblefhskinge
radiationifFiegiyhaacarding ienthier riegvtion dtdssfurtbhesipmvitedshatibeacdadiationinitias aoppiises
means for,emiltng.e gt Ream, dreeted via g wavelenain;sensitive beam RpleL (o apaiignraensitive
detector and/br a camera, which ca be detected for ana}yzing an angular isahgnmént. his |gﬁt beam
can be digpayadfosisinarossuielaneels dy adiatiehdfrinecienrhim abio petagésry/ iaites Wadkerergtin sehsitive

beam spliigmpndhadpesitioNosgRstivendeteciel and(oribe sameia,. and angular misalignments can be
calculated therefrom and corrected via tilting reflectors.



BRIEF DESCRIPTION OF THE DRAWING It shows: Fig. 1 a schematic illustration of an embodiment of a
radiation emitter according to the present invention with a corresponding first radiation progression; Fig. 2
a top view in the direction of the arrow Il in Fig. 1 of the embodiment according to Fig. 1; Fig. 3 a
schematic illustration of an embodiment of a radiation emitter according to the present invention with a

corresponflingssaconiagiatianniagessionyiands fithsdopisApamatiaibustation;eftan emhediagnt of a

radiation emitter according to the present invention with a corresponding thjrd. radiation progression.
LUSTRATIEN BF bR e G MEUAR Y, EBUORE R R GHHEc oAy ARl & adiation
emitter 1datcmadingddyathermbeodimdnt dsivitefprekennithe mibationhanitidiation enitten! daegresétits a
tactical radigfion gpittenprovided for use in the battlefield, for example to fight grenade launchers. The
radiation emitter 1 comprises a radiation combination device 1' with a telescopic optic comprising a
primary reflector or a collimation reflector 2, preferably embodied as a parabolic reflector, and a
secondarfhmadigi3ennothéerab adimenttshowmuit ehpafalo e xeflector show sof ciarp elie rtirgen difiyet

centimetgrs (@, oG AKAISS CEQHMELES #d g&%&?&&‘ﬁ?@ﬁ{%@&%@% UG R HHIA R e

centimeters. The secondary mirror 3 is embodied as a parabolic reflector Showing a diameter from five to
ten centifAEERPESHIRYISKSH dRiesHRE ol ePRFtiventy centimeters and forms, together with the
collimation reflector 2, the telescopic optic of the radiation emitter 1 according to the invention.

The invention further provides a laser device illuminating the target object for a fine adjustment of the
radiation and/or the radiation emitter to the target object, which emits light with a wavelength different
from the wavelength of the radiation of at least one radiation emitter, and that the collimation reflector
and a beveled mirror are embodied for deflecting laser light reflected by the target object in the direction

of the radiation paths of the radiation generator.

Using the illuminating laser, the target object can be irradiated over a relatively large area, the light
emitted by the illuminating laser shows a wavelength which is different from the wavelength of the
radiation emitted by the radiation generator. The light of the illuminating laser reflected by the target
object is bundled via the collimation reflector and distributed via the beveled mirror and the reflector,
which can tilt about two axes, into the radiation paths of the individual radiation emitters of the radiation

generation device.

For a precise alignment of the radiation and/or the radiation emitter to the target object, the radiation
emitter preferably comprises at least one position-sensitive detector and/or a camera for recording laser
light reflected by the target object and a control device for detecting relative angular misalignments in the
radiation paths based on data of the detector and/or the camera and their correction via the reflector and/or

the secondary mirror.

The light of the illumination laser reflected into the radiation paths of the radiation emitter is displayed by
the above-mentioned beam splitter on the position-sensitive detector and/or a camera. Here, the
collimation reflector serves as a receiving optic and ensures, due to its large aperture, for high optic
resolution and light intensity. This is advantageous, for example, when a camera is used for detecting

positions and precise alignment, which may be provided according to the invention.



In general, the radiation emitter 1 comprises a jacket tube 32, in which telescopically arranged optic
components are located of the radiation emitter 1 according to the invention. Overall the radiation emitter
1 shows a structure which can be aligned in two axes with high control speeds of approximately one 1
rad/s. The secondary mirror 3 is provided at the area of the end of the jacket tube 32 opposite the

collimatiom¢eflesior 2adisniaceahia yongithadongindinataxis 3hrhiRe jagketituha ke fosrsingiioe optic

axis X. In the exemplary.embodiment shown, six radiation.generators 34 are provided, with Figs. 1 and 2
s e S RGN S S e
One trairfed ictiveraattefeby yhkbars thhantrmoré omlegsddvage siidrerdiatiohe gefestatoitsGdmaly el phovided,
as alr_eadgé&mmm@m% %Dqﬁ%@ﬁr%%ﬁﬁléhﬁiﬁ&e_rﬁw %&ﬂkﬁ@@@%ﬁl&%@%&f&ﬁﬁiﬁﬁ@ﬂéi%&%r The
radiation generators 34 each emit hlgh-energéllglser light, which is coupled in via only schematically

shown ligRE SRR EF R BYSE ARa SH AP Wfﬁtéﬁ&%‘ﬂbﬁlﬁ’@mfﬂi’ﬁb@qiB\’/it@é?ﬁgi’hf%dfﬁtéopa{aiation
emitter 1thEhegoupiéng devices 13 are provided in a housing 14 surrounding the jacket tube 32. The light
conducting devices 35 may represent, for example, light conducting fibers or another arbitrary device for
coupling in and/or introducing radiation into the radiation emitter 1. In the embodiment shown, the light
conductiftf e 38 tsaRvamien dhisdsiseraifRtvighiveristdsrso dredviy Bl Seifetnatialighine the
radiation @ipitaridtol thergaidmepnbine fiadiatianoal theraspectivatasephedamshihg lasessadiatian R
emitted fiom {he.sarrespanding fher,plug 8 andion e ends,efine fbers s Rundied;yia.a paraboli
reflector 7 each to a paraﬁe%eam with & §meﬁll dianieter from one 1iol%\)%o centimeters IS emitted in the
individuapradied dacasdnggs hedigtion BuhdielRbtetesspetrvestrdsahf spliversslifewn nehaegaalyadiation
is deflecteriiayaRigzenaliactas Fowdishican he tiliad abauhbvaces. fremdbeiingrelleaiarsa the
radiation \2 directedto a c ntralcpevele mirroy. 4, which is(ipr%i_ded at the lon jt%dinal xis 33 qof the

i he

r

jacket tubb eé%ﬁ?&%%a B i AR R A VAU A Eitter S ofA%eNE t8 & RBINAIOh YEHEM®r 2. This
beveled mdbarhsepiesitdididect thiatadiptibnodiftbeantis potapeite réS A vERigliioof an emitting optic with
a reference plate 10 provided with an appropriate emission aperture A, which is provided at the facial end
of the jacket tube 32 facing away from the collimation reflector 2 such that the radiation S emitted is
focused EOAIIGFE LR Ve 1X8EP RIS SHATaRERI At ARt EHENANITBEEEIBRIESE TR hRhber of
sub-aperturiesnA'aalighcoaseqiientbd thie emissiencaperitires Aeatresplitidyatenptaithea-nurilher afteadiation
generatofg 34, Jecommen ausing el epdiaton.ossurs i a e ahovemenioned axdle
displacement of the secon ary minor 3. Fig. 2 of the awmggs OWS In-a sc ematlc%ﬁustratlon a top view
from the fHerlesidihaniiatiohs apAreeadraidinaioigthe Higninatielasporie &y Wirdes s €ABDEieerEs a tilting
reflector gngishabetbesfiasmseisnipatrielis wilector dmaideiio Areet headiatias emtankamndhe target
object, a %an}era 12.is pro iged, thich ?pa,tlg/zes image data by a control device, not shown in greater
detail, in the form aélfiac rac e’ln(ﬁ/l'ileﬁla(:lfl nic and serves for addressing and aligning the radiation emitter 1 to
the target object via actuators, also not shown in greater detail. The image data recorded by the camera
12 serve hefedoEkiergeirIR! @lianmeant gihegadiation emitter 1 to the target object Z, while a detailed
directing of the effective laser radiation shown in Fig. 1 occurs with the help of an illuminating laser 11.
The illuminating laser 11 lights the target object Z, as shown in Fig. 3, over a large area with laser light 37,
namely witkhawaavelength which is different from the wavelength of the effective laser. In the embodiment

shown, an illuminating laser is used with a wavelength of 532 nm

Fig. 1 a schematic illustration of an embodiment of a radiation emitter according to the present

invention with a corresponding first radiation progression;

Fig. 2 atop view in the direction of the arrow II in Fig. 1 of the embodiment according to Fig. 1;

Fig.3 a schematic illustration of an embodiment of a radiation emitter according to the present

invention with a corresponding second radiation progression; and



The laser light 38 reflected by the target object is collected by the collimation reflector 2 and distributed
via the secondary mirror 3, the beveled reflector 4, and the Piezo tilting mirror 5 in the radiation paths of
the individual coupling devices 13. In the respective radiation path, the above-mentioned beam splitters 6
are arranged, which allow the laser light 38 reflected by the target Z to pass and display it on the
positioning sensors 9 used for a detailed alignment. The source signals of these positioning sensors 9
used for getailed trahcking ar f?dtto a rfontrol %eﬁice, notfsho%n tin realt?r detail,dwhi(t:h %etects vvtith high
precision {ife ref%lt?\cleeglﬁgﬁléruﬁgé |rg1;n0meaﬁtsen6 ? lénleﬁléi\%dﬁaﬁafélécr’ &am %a?ﬁ%oéﬁrc]igcoorrec?tsp fﬁsee%llignment
of the laser beamvefitthe webpestivsreffdogvbitd setidmamrigassiosed control circuit via the Piezo tilting
reflectors 5 and the secondary mirror 3 embodied as a tilting reflector. This also makes it possible to
correct the ang}ular misa\[(il%nmentE%eneraLted b¥ atmosbpheric turbulences on the travel path of the effective
laser bedtowarad HE {2} ypé?t]g?. B R B MR M B s a receiving optic is very
advantageous in that its large receiving aperture yields high optic resolution and luminosity. This is

particularty,be %‘?f!ﬁéadrw‘%? HRA AU ASIGFORQF FANGIATAIS HSSHRTRAFUPMURGNEUR Rl Pilot

laser beam 39, coupled into the beam path of the effective Taser beam, in the red spectral range of 635
nm for exdrnpidiaicriiiels IREcssii e dpticHat RSB ERQVISE B &R, théhabsiislifddcithed
control caraalpie hefidhegdmeasrhangular misalignments for adjustment and harmonizing the individual
radiation paths, as shown in Fig. 4. Retro-reflectors 41 may be inserted into the emitting apertures A, via
which the respective pilot laser radiation 39 is displayed as reflected radiation 40 on the collimation
reflector Zherfadinaonfeanticria ehapeve kethdetionterabamatiothdepieezb fittig telilecsiDie SRS @raiPasiiger beam

splitter 6 gmthe Pasitien sensessithaBasedmeadhe optoutsignalsaditaeRosianmersRitddhemdihe angular
misalignments can he deéermi ed and corrected via the Pi ?{f tilting reflector 5. The radi?tion mitter

according S WEINTERYon miakBs RO, A BoLE AR LITER 830hpR SAMRCHIE &Y gy on a
mobile obfetinfeams dodistanoasfiredn setierathundied fnetedstonseveral klomistedsdvithowtot Inerdrddeing
required tQ jayest.costly developments for specifically adapted radiation generators with the
corresponding development expense. The reference characters in the claims, the description, and the
drawings only serve for a better understanding of the invention and have no limiting effect upon the scope
of protectiaa.skishadrietatence charaleiers lhis amaikedicl RAdiadioshewiiigen diameter from five to ten

centimeters and a focal distance from ten to twenty centimeters and forms, together with the collimation
reflector 2, the telescopic optic of the radiation emitter 1 according to the invention.

In general, the radiation emitter 1 comprises a jacket tube 32, in which telescopically arranged optic
components are located of the radiation emitter 1 according to the invention. Overall the radiation emitter

1 shows a structure which can be aligned in two axes with high control speeds of approximately one 1

rad/s.

The secondary mirror 3 is provided at the area of the end of the jacket tube 32 opposite the collimation
reflector 2, displaceable along the longitudinal axis 33 of the jacket tube 32 forming the optic axis X.

In the exemplary embodiment shown, six radiation generators 34 are provided, with Figs. 1 and 2
showing only two of them, and which represent industrial solid state lasers with a wavelength of 1.07 um.
One trained in the art clearly knows that more or less than six radiation generators 34 may be provided, as
already explained above with reference to the energy requirements for the specific application. The
radiation generators 34 each emit high-energy laser light, which is coupled in via only schematically
shown light conducting devices 35 and an appropriate number of coupling devices 13 into the radiation

emitter 1. The coupling devices 13 are provided in a housing 14 surrounding the jacket tube 32.



Radiation combination device 2Collimation reflector 3Secondary minor 4Beveled reflector 5Piezo tilting
reflector 6Beam splitter 70ff-axis parabolic reflector 8Fiber plug 9Position sensor, quadrant detector,
camera 10Window, reference plate 11llluminating laser

The light conducting devices 35 may represent, for example, light conducting fibers or another arbitrary

device for coupling in and/or introducing radiation into the radiation emitter 1.

In the embodiment shown, the light conducting fibers 35 coaxially couple laser light via fiber plugs 8§,
shown only schematically, into the radiation emitter 1. In order to combine radiation of the respective
laser beams, the laser radiation R emitted from the corresponding fiber plug 8 and/or the ends of the fibers
is bundled via a parabolic reflector 7 each to a parallel beam with a small diameter from one to two
centimeters and is emitted in the individual radiation axes as a radiation bundle 36 to a respective beam

splitter 6.

From here, the radiation is deflected by a Piezo reflector 5, which can be tilted about two axes. From the
tilting reflectors 5 the radiation is directed to a central beveled mirror 4, which is provided at the
longitudinal axis 33 of the jacket tube 32, forming the optic axis X of the radiation emitter, adjacent to the
collimation reflector 2. This beveled mirror 4 serves to direct the radiation to different sub-apertures A’
(Fig. 2) of an emitting optic with a reference plate 10 provided with an appropriate emission aperture A,
which is provided at the facial end of the jacket tube 32 facing away from the collimation reflector 2 such
that the radiation S emitted is focused coaxially as effective laser beams on a target object not shown in
greater detail. The number of sub-apertures A’ and consequently the emission apertures A are equivalent
to the number of radiation generators 34. The common focusing of the radiation occurs here via the

above-mentioned axial displacement of the secondary mirror 3.

Fig. 2 of the drawing shows in a schematic illustration a top view from the front of the radiation emitter 1
according to Fig. 1. The secondary mirror 3 is embodied as a tilting reflector and shows the form of a

parabolic reflector.

In order to direct the radiation emitter 1 on the target object, a camera 12 is provided, which analyzes
image data by a control device, not shown in greater detail, in the form of a tracking electronic and serves
for addressing and aligning the radiation emitter 1 to the target object via actuators, also not shown in

greater detail.

The image data recorded by the camera 12 serve here for the general alignment of the radiation emitter 1
to the target object Z, while a detailed directing of the effective laser radiation shown in Fig. 1 occurs

with the help of an illuminating laser 11.



12Camera 13Coupling device 14Housing 32Jacket tube 33Longitudinal axis 34Radiation generator
35Light conducting device 36Radiation bundle 37Laser light 38Reflected laser light

The illuminating laser 11 lights the target object Z, as shown in Fig. 3, over a large area with laser light
37, namely with a wavelength which is different from the wavelength of the effective laser. In the

embodiment shown, an illuminating laser is used with a wavelength of 532 nm.

The laser light 38 reflected by the target object is collected by the collimation reflector 2 and distributed
via the secondary mirror 3, the beveled reflector 4, and the Piezo tilting mirror 5 in the radiation paths of
the individual coupling devices 13. In the respective radiation path, the above-mentioned beam splitters 6
are arranged, which allow the laser light 38 reflected by the target Z to pass and display it on the

positioning sensors 9 used for a detailed alignment.

The source signals of these positioning sensors 9 used for detailed tracking are fed to a control device, not
shown in greater detail, which detects with high precision the relative angular misalignments of the
individual laser beam paths and corrects the alignment of the laser beam of the respective effective laser
beam in a closed control circuit via the Piezo tilting reflectors 5 and the secondary mirror 3 embodied as a

tilting reflector.

This also makes it possible to correct the angular misalignment generated by atmospheric turbulences on

the travel path of the effective laser beam towards the target.

The use of the collimation reflector 2 as a receiving optic is very advantageous in that its large receiving
aperture yields high optic resolution and luminosity. This is particularly beneficial when quadrant

detectors or cameras are used as position sensors 9.

Via a pilot laser beam 39, coupled into the beam path of the effective laser beam, in the red spectral range
of 635 nm for example, which travels the same optic path as the effective laser beam, the above-described
control can also be used in case of angular misalignments for adjustment and harmonizing the individual

radiation paths, as shown in Fig. 4.

Retro-reflectors 41 may be inserted into the emitting apertures A, via which the respective pilot laser
radiation 39 is displayed as reflected radiation 40 on the collimation reflector 2 and therefrom via the
beveled reflector 4 and the Piezo tilting reflector 5 as well as the beam splitter 6 on the position sensors 9.
Based on the output signals of the position sensors 9 then the angular misalignments can be determined

and corrected via the Piezo tilting reflector 5.



39Pilot laser radiation 40Reflected pilot laser radiation 41Retro-reflectors Claims 1. An emitter (1) for
targeted energy, having a device for coupling beams, said device consisting of at least one beam
generator (34) and one beam combination device (1) which merges the beams into combined beams,
characterized in that the beam combination device (1) has a telescope lens with a collimation mirror (2)

and a sequBeaIM B Eati(3) ,a&wdlihg QQH&@J@M&P&MB@N@E@@&Q heass Erﬂwtazdo!wlﬂﬂw ofdight guide

devices (3 |s constructed ou e at least one bearp enerat SBfI 2. An emlttle{ ?ccordlng to
CNne e%?/ I]t IP m.l 9- 1stance O sever IP ters t{) several K11Qmerers
claim1,c Sractefived iR tha i§ e5|gne 0 coup e eams from at 18astone i -energy

laser lighwgbestd hera lmmgrreqwhnﬂdh usmbmamawmms ifpsprecdically adapted radiation generators

with the corresponding development expense.

The reference characters in the claims, the description, and the drawings only serve for a better

understanding of the invention and have no limiting effect upon the scope of protection.

List of reference characters

It is marked:

1 Radiation emitter

[a——
-

Radiation combination device

2 Collimation reflector

3 Secondary mirror

4 Beveled reflector

5 Piezo tilting reflector

6 Beam splitter

7 Off-axis parabolic reflector
8 Fiber plug

9 Position sensor, quadrant detector, camera
10 Window, reference plate

11 [lluminating laser

12 Camera

13 Coupling device

14 Housing

32 Jacket tube

33 Longitudinal axis

34 Radiation generator

35 Light conducting device

36 Radiation bundle

37 Laser light

38 Reflected laser light



3. An emitter according to claim 1 or 2, characterized in that the emitter (1) is designed to focus the
beams into a parallel beam, by means of a parabolic minor (7), and to guide the beams to different
subapertures of the telescope lens in individual beam axes, by means of a beam splitting minor (6). 4. An
emitter according to one of the previous claims, characterized by at least one minor (5) which can move
about twggaxes,p@ledm@,ermmﬁbfaceted minor (4), wherein the minor (5) is designed to deflect beams in
the direct] 48n of %mut&l f?&gggedr ga] ror 4), and the multi-faceted mirror (4) is designed to deflect beams
in the direction of the Secondary FRROr ). 5. An emitter according to one of the previous claims,
charactefted inR¢tet-thigesiecondary minor (3) is designed to be able to be moved along a longitudinal axis
(33) of the telescope lens relative to the collimation minor (2). 6. An emitter according to one of the
previous claims,
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characterized by at least one camera (12) and one control device for the purpose of evaluating image
data captured by the camera (12), and by a device for aiming the emitter (1) by means of the control
device and the image data. 7. An emitter according to one of the previous claims, characterized by a laser
device (11) which illuminates a target object, said laser device (11) emitting laser beams 37 of a
wavelength which is different from the wavelengtigihtbe beams, wherein the collimation mirror (2) and a
multi-faceted mirror (4) are designed for deflecting laser light, the same reflected by the target object, in
the direction of beam paths of the beam generator (34). 8. An emitter according to claims 4 to 7,
characternized by atigiast gr)éop&&'ﬁ&hﬁfsmg'}tjmxﬁiega@mc(sioamdﬁpﬁ@a:amescaafﬂrdmecaudspﬁael@f capturing

laser light reflect? li’é’ onea&%et ob era 8r e regl éatln lnaefo ewcee P ROSE 01}‘1 edretemélnlng relative
angular deV|at|onS| beam pat base data?rom the det etector and rt e camera, and the

correction therebfasys iA918f g pAIRfor (5) and/or the secondary mirror (3). 9. An emitter according to
claim 8, characterized in that

the beam combination device (1) has a telescope lens with a collimation mirror (2) and a
secondary mirror (3), and the device for receiving targeted beams from a plurality of light

guide devices (35) is constructed out of the at least one beam generator (34) [sic].

2. An emitter according to claim 1,
characterized in that
the emitter (1) is designed to couple beams from at least one high-energy laser light source in a

manner which is substantially coaxial in space.

3. An emitter according to claim 1 or 2,
characterized in that
the emitter (1) is designed to focus the beams into a parallel beam, by means of a parabolic
mirror (7), and to guide the beams to different subapertures of the telescope lens in individual

beam axes, by means of a beam splitting mirror (6).

4, An emitter according to one of the previous claims,
characterized by
at least one mirror (5) which can move about two axes, and one multi-faceted mirror (4),
wherein the mirror (5) is designed to deflect beams in the direction of the multi-faceted mirror
(4), and the multi-faceted mirror (4) is designed to deflect beams in the direction of the

secondary mirror (3).

5. An emitter according to one of the previous claims,
characterized in that
the secondary mirror (3) is designed to be able to be moved along a longitudinal axis (33) of

the telescope lens relative to the collimation mirror (2).

6. An emitter according to one of the previous claims,

11



characterized by at least one laser light source (11) which emits a laser beam (38) which is coupled into
the beam path of the beam generator (34), wherein the course of said laser beam (38) can be detected by
means of the detector (9) and/or the camera to adjust beam paths. 10. An emitter according to claim 8 or
9, characterized by means for the emission of a light beam (39) which is aimed at a position-sensitive
detector (9) and{pia&aeaphy means of a wavelength-sensitive beam splitting minor (6) , wherein said
ight beam (39) ¢ap e detected oy, 16 BUIRSSS, PAASISHIRING, AN ANGuIah JRVIRHON. uce

captured by the camera (12), and by a device for aiming the emitter (1) by means of the

control device and the image data.

7. An emitter according to one of the previous claims,
characterized by
a laser device (11) which illuminates a target object, said laser device (11) emitting laser
beams 37 of a wavelength which is different from the wavelength of the beams, wherein the
collimation mirror (2) and a multi-faceted mirror (4) are designed for deflecting laser light, the

same reflected by the target object, in the direction of beam paths of the beam generator (34).

8. An emitter according to claims 4 to 7,
characterized by
at least one position-sensitive detector (9) and/or a camera for the purpose of capturing laser
light reflected by the target object, and one regulating device for the purpose of determining
relative angular deviations in beam paths based on data from the detector (9) and/or the

camera, and the correction thereof by means of the mirror (5) and/or the secondary mirror (3).

9. An emitter according to claim &,
characterized by
at least one laser light source (11) which emits a laser beam (38) which is coupled into the
beam path of the beam generator (34), wherein the course of said laser beam (38) can be

detected by means of the detector (9) and/or the camera to adjust beam paths.

10. An emitter according to claim 8 or 9,
characterized by
means for the emission of a light beam (39) which is aimed at a position-sensitive detector (9)
and/or a camera by means of a wavelength-sensitive beam splitting mirror (6) , wherein said

light beam (39) can be detected for the purpose of determining an angular deviation.
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