PF 0000061569 Kgtookiss7A&ioriginal ly filed Printing machi ne and
‘method for printing a substrate 5Description The invention relates to
a method for printing a substrate in a printing machine, in which, in
a first step, ink is transferred froma'flexible carrier to the
substrat e i rApapateiee W th a predefined pattern, by energy being
introduced into the ink through 10 the flexible carrier by a device
for the introduction of energy, some of the ink evaporating in the
area of acti%ﬁ‘lfl"&? m@ﬁ@n%ﬂg?@?g\ég‘ggrpagtmgar 8f&'® a drop of ink being
thrown onto the substrate to be printed, and the step being repeated
at | east nawsschiptionbei ng transferred at | east partly to the substrate
at the sane positions in order to intensify the pattern produced.
Furthernore, .the invention relates to a pri ntil‘%%{rnachi ne,

conpri si ng a B BYGHPR realerite @ RRIOA PisPrirtiag &us { i

ftedn g H‘R”t%‘g rpeenine, in
printed, andviachdewisacérst stept firk isntrarstiuedi foom of flexide gaimientio thdreubsilate in
The devi ce faeorilgee vitty # greeibfidd mitte@NBY Bierbp béihg Hi@8GoddNNS UEINR tBYgh
Lhat  herPnaREneEBR Bkl bl o8 UEG: B FiPTBl) 8y reRAly. | e o Bn e
the flexible carrjer_ facin avva_?rom e 1nk, so tha nk'1s . .
transf er r ed SPERFPINGNftNR 2R & %‘é?’? Phhet ey BF & ©Stlb & op of fikeping
20 A net hod thrownpnionthe isgbsiratafodter prinéedi anditie step reingireppaied pbleasiooem ink
Ent 0 a ?UbStHeﬁrfgetrér%féﬂl%dpéti IBéﬂcbafzﬂ mzc‘e@Fétmé 28 U 88mBM JoBitians inﬂ&d@aﬁ}(o
nown, for - [ I nk,
at the posi tEf f&%ﬁ\g%&?h %ﬁ%ﬁ“uﬁﬁg‘_“% Sbsﬁhéﬁor?‘stﬂ? g‘(’g@r"b‘ﬁ@ﬁ{%ygéﬁ%‘r"é n%l_céme’
i ntroduckd tRPGIYAY ExiBigSarrisy whichds e9ated Wi &hink e bR RFiptedrand ggdeyice for
result, songhefnt@Buttis df oemyaplor thedsk. We ddvise ot thesinkepmtiat efl efigrgynis
g he ca][ ri erk -arAbgdd iheseh & wal, thdl hadrREHWaR befintiddBcRMARYAlidg Weh BK thel die
rop of in . _ )
means of di r"zgi%%%ﬁ’ ra('r)rgalﬁc |n§na\(_)@a¥ f'{oﬁ’etkgﬁ]g\;\%y@g%[ﬁk {SEI%S g‘%ﬁ%‘g {rﬁré%?enf%&’gfn
be transf er rBHef 2 3 FPSERBIP PAPEEH accordance with a pattern to be
printed.20The energy needed to transfer the ink is introduced, for
exanpl e, by mmeaseror pHAGng aklbsiatd i WHihGRk _B\ﬁﬁs lafkthtcwniéht@ BRUbSfbtd & be
for exanple ’Cpriﬁte‘a'ffoglr’é%%hf%g c{?a%& w{ﬂ% In WK 1€ byl bee:%PrEFLé ﬁcﬂn WY olD§,A4d
of an applica |(§)n evi cCe before heu(;)rl,_nu ng 'ar ea. e laser i§ |
located i n tHETHtiRrEgreHENG k. 8 eUlostiPR Gt BéIah the SUPRiEte thip paPapted.
acts on t he evarayiieintroducet drgughehé aariagnvies ink oorhe ¢eerigrnlds a38suk, some of
]g:or r ea gmgdionge Pk et dongledTRE Ml @ id Sepbiitddim HeQWhier [y a R¥EINPH tRe pleSSure ofd
rom : d i
to s of roul o] aeePpetiit fu q%h%‘)déo o Plink sk Aed b8 ¥Ry O Al TS, b ABRluE:
within the avrregﬂrﬁtqfﬁge%% tntrodyeting ahe snei iB Ahis waY ithadnk sakba fanslered
at predefi ndd e sibsitretesinagndoidantehivih weagatiesn tchbewmintedt dhe leeergyubetdat &
to be print e@nstehtehhisisGagciucédGoldlampleS b abtdctatiad dafrRitAwhBh 8ld ifk is
that is 4y ABBALA! rof Ui 1349!%?lﬁ5t11n 'Eletuﬁﬁod%ich GoiERCRRE Sth e Eﬂkofleﬂl
a specific ner, 1t 1S possible ,3r e C|rcul,a{| elt to be
coat ed wi t h 2RRIZHAL ABYGORePieyBF Priptndadieen T RehI@srais decatgdyint the dnteie of ey
and B08/ 077%krailatPg @O0 8ED6# lKedr acts on the carrier on the side facing away from the
ink.

35 A corresponding printing machine is further known, for example also from US
5,021,808. Here, too, ink from a storage container is applied to a circulating belt by an
application device, there being a laser within the circulating belt, by means of which the
ink is evaporated at predefined positions and in this way is thrown onto the substrate to
be printed. in this case, the belt is fabricated from a material that is transparent o the

40 laser. In order to evaporate the ink in a specific manner, it is possible for the circulating

belt to be coated with an absorption layer, in which the laser light is absorbed and
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2 converted pppepoeds7ang thus evaporates the ink at the position at
"whi ch the |aser acts. The application of the ink to the flexible
carrier is'in tthis case generally carried out by roll-based units, a
roll dipping into a storage contai ner céhtalnlng i nk, and the ink

bei ng 5t r ansdopudrd ifte hbdteantiltius drbSoreRE tHeahk Wthé’lpéé‘tﬁ)_nait dhieh tHeBsdrakis:
During the printing operation, the quantlty of the ink layer to be

printed can _ﬂ}% varied, for exa vary g the ink | ayer thickness
on the ink cHPr3ralicaipn epth@arew"g f‘% é@fé'ﬁr ISANdYS caggi genetelly carcipd Sy
f or exanpl e,rol-haspd-unit®) 3 rolf 4ipFiag int®a Aldragenaaniairel pontaining irdeand thewa lyeing

the ink Isyafanbatek RRS fetidle camiBOF tk QidloptHeromt a printed line -
repeatedly with the same information. In this case, the printed line

is built up in a pluralit ers. As a result, the guantity of
by b1 ng SHTRRdEe PR Opraiia &ha SRy o e RIS Brhs PINGEHCEN BRdes,
t he di sadvarferagre@mple hhearyingithedmivieyearitiickdespon titel migcarra@‘rnrrbgyawgtthelaser

substrate t qoker.Ahishé edcioRCtor EQMAIA UPWE-X 0Bjowass. As the line print
repetiti rate increases, the printing precision that can be

achi eved declines as a result It is an object of the present

i nvention t AVSFBlYe iRoat Ro@NEHE Nk I3y Hl‘?kr'?ﬁssnﬁdﬁﬁ’%é'%tpé’lﬁ'”h%R@f?‘i line
possible to relaﬂayecﬂmyltqmlamlsamy iforntdtien. Imkthlsagase, the frintqar lingt sdbwily upsares

21; hIZg\r/neJIdt ; gl pRurBify 6t Ia@&s?i\s & rlehlﬁlﬁithé oS ;ﬂrnhﬁa htﬁlﬁtaﬁ’ﬂb@% %b%nbi%h@@ is
oot 1 achRBREGRESh e He DSARtR00E dd ko EnRhefindha madtifes
machi ne whi dhe E‘H%?BFtieé%?eﬁ’ﬁBteF‘ mq"éﬁxﬁ‘ﬁﬁmg?‘@b’s@"@ﬁ £ the lnpsprint F?R‘?@T’Qrﬁﬁte

from a fl exiildreasesarthe printing ptavsionuibattcaa be atmewdcieriihen @e awesLit. a
predefined pattern by energy being introduced into the ink t hr ough

of Cthe rnk oSt ober B e BRtbtalchlion BE plolSL Helod kel y”'ah%ymaiﬂmae
result, a drjrhopaieik paﬁt%tq Yaoilte SNty desiph syeatoda @"m%d bY Mmegagof

30( b) r elfeatmuitiplspraing aj a &ite, irerevedopriéing prekisioe ibaigg erkiewddersr @thpated with

| east partl yhd Rethbs RistioM Bedtiot &€ Same positions in order to
intensify the pattern produced. The substrate is transported through

the printi ngl_ hl ne duri ng}the @rl nting and, after the transfer of
ink in step @&)0 eChig aghigyeddyraome ﬁefqrﬁflf\wmqbaﬁateﬂn@ﬁemfw maghine which
control |l ed icomdBsasche wllovayig sieps:, during the repetition in step (b),

the ink dss teRN&LANERA Ak 1o §3RRILROSAH4OR MY bsRdte iR &b6Rak@ with a
predefined pattern by energy being introduced into the ink through the flexible
carrier by a device for the introduction of energy, some of the ink evaporating in
the area of action of the energy and, as a result, a drop of ink being thrown onto
the substrate to be printed,

30 (b} repeating step (a) at least once, ink being transferred at least partly to the
substrate at the same positions in order to intensify the pattern produced.

The substrate is transported through the printing machine during the printing and, after
the transfer of ink in step (a), the device for the introduction of energy is controlled in

35 such a way that, during the repetition in step (b}, the ink is transferred at the same
position again as in step (a).

Furthermore, the object is achieved by a printing machine, comprising a flexible carrier
which is coated with an ink to be printed, and also a device for the introduction of
40  energy into the ink, the device for the introduction of energy being arranged in such a
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Fur t her nor e, pgt bgooobi & ikd S achi eved by a printing machine, conprising
‘a flexible carrier which is coated wwth an ink to be printed, and

al so a device flor the introduction of 40energy into the ink, the
device for the introduction of energy being arranged in such a

!30?10579 EC_ wadyHtha0 HO0nbhfy 7¢dfabe hiroaycetinAta pritting ARIOYN GRNSIBE of the flexible
I Nt roduce | £l .
faci ng away %F%%%%@[%@fﬁéﬁm teﬁ{z}f E%‘ﬁg?#hﬁ%kﬂé tr%ra%r];%‘ er rnle?gm%fffré%%{et%éner to
floxi bl o onrd ot 19 B ipcpiegy 8 o, 2 B Peltca fi e netye 4 g1 deyice; 1n th
the energy. imedugdiéan ofecnferaty canede enntrotiRecini sonh ef wantbrpihecaea beaction of the
control | el ighefdyclaraba@yovielabgdiig itte theOfubaRate @b 1 plihed 2r QAR Mo
be noved togcﬁ)h F 1M dn08 r?H?P&‘iiBr‘?‘toﬁhteo u%gtraﬂ%,' iﬁto‘?(?er% PR TRESL e
counter to the ransport dplre(_:tlon 0 _tShe supstrate, 1In Qrder 0 pe
able to wi trép%f’t‘?ﬁ%eﬁ]ﬁ dhg deiisp 1054k Birodyrlion &f isperay spmpHges a plurality of
i nt roduct i orenefayageaemgiore ohiph iesesrrangptl offsdt iffoy afe anothegin gderdo abmpsnsate
whi ch are arfbeRgrRpor0bftR@Eubistira 0 Be paRtel NRIthdi IRERER bk WriGETBERSA IR BY

transpor, Ofen%@\%ﬁ%x%&{r{%@o@ﬁ%gﬁeQr{dtr%-.ed’ so that a line can be

written succes rgy generators follow ng one another.

As a result of the at |east one repetition of the transfer of ink to
the substratss @ ced ofthenteldasitonelrepaitin® op e transfer ioh inkado he asigstrate to be
mul tilayer applddcatth®@Barfd pbéiion if BN cEWL A mABlader BBMatiobr Res achieved.

| til [Gak i '- &, Y8 i i
5 e aybstint (eaoPhethulifer sBolfBih bINEA%HtE ERAE ol e AL,
energy oty t HBS FHRSIRE dsaxrastiért poyeaHay atha: 9f achen stithstangiey empthseflexible

coated, it imriendogatioert Wittt theheubsipieate deagpplddcat isoansfed that ithe capeatet]
?ut t ﬁ-t exactdpplidalién &ﬁrm;a RO datric@No@Saft BRaddy aReHant: BBAlidCaki BB Hecddiy
n this way, . . r i Qr. ar
! N ok SRR 03,5 B
transfer théh$ RintNg PEECioncan PEYPY§hyers i n each case at the same
positi ok o the substrate to be printed, in one enbodi nent of the

i nvention the ofddpsd b@bBleits trhfASROikad al JIRBIIPYF kIS il Ba@PEReGRRR same
]‘:9' | owi ng :Tm%si%ﬁ {?)tthé‘gnl:b%fra@.t& nggntla&‘ i Qhég-ﬁé‘éa‘?mgﬁt%?th'e'iﬁ’\% hidh t%'sﬁ%s?%te
irst; if miltipleée aé)@_ﬁlca,lqn Ik Irs desired in the & ne, the
mul tiple 25 '%B RITeE tytlineiiz epgtheasedolioning; e Pauting Hh @ lioa \p thig case, thee
l'ine has bednews iptitted feeinlretitdly apslidatien sfibydkt is adesired irb thepiirien ttieel nttiped
?nwar d I.zts Orplicatiéh Bﬁth@l;né Reahrdtout brﬁ‘tfpnl‘f'@ﬁ@\'tﬁé lind haRSoelH v!'ritt@fﬁ completely
ransport i S i . : [ rst...follow ng
the printi ng® S TRBERS (OLE piftel e oA 3B 8 LA o Tl el ol
for the int 'BEEXII'P%HEWOEH%?E?/ PpEsiRi® iy 1l 3 ling is priatge irsy Takgyinghthe RRting
| i kewi se nowéthedimadhalsubgtratelis meyedseonvidndiand the desice f@he inbrodis:tipn bheérengy
onI E _heI SUbStii adrtrodd hRicH aayRPSt this BReviiSe FdQedPs R bPA IPBEsARE! iHBURXA
mul ti pl ep@p C 0 : i ,
substrats | 9 %%Z%%ﬁ%r PR S o FRUEHR nolihn B P PR AR oh ] s <
Cont i nuous tPaERGBRAIcaIon iz Rassed i n particul ar when | arge and heavy
35 substrates are to be printed. In this case, together with the
_su{ast (r]I at te t chmvarh it e Seferrad FAR SUDARHES IRYRIFB] &fntiﬁt{lﬁls@ﬁﬁ@u@{ the printing
i ntroductio " rie I [ e
substrate. &E@’mtgf '?3 gﬁﬁﬂog%pfﬁnﬁ@ %ﬁ'g o&efa%%? n'g ﬁgarga@aéeﬁm%%rlr%bgt%}ﬂ or
exanpl e dul SHPFEEFHIRLP R PHRted; Ighis G386 regsieer with the subrdipic o hropied, a
rel ative t o cohtinusubgibvenant pothbergs ofrintediuctionstitie eanevgyyis térded biten oetet to
l'ine can be panf Ak dbstidte. St Bit@MNhé Pristridgdrer kiefasMdeRtdoRfbieted, for example
multiple printing or single printing, is the device moved relative to the substrate to be
printed in such a way that the next line can be printed. in addition fo single-line printing,

40 it is of course alternatively also possible to print a plurality of lines first, then fo move
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40it is of cuocoRoeldsenaati vely al so possible to print a plurality of
lines first, then to nove B08/ 0779PC PF 0000061567/ Kai 4 the area of

action of the énergy relative to the substrate such that renewed
printing is carried out at the same posi%ions, and thus nultiple
printing w tthe areauf tacliayefthaprproy etation tofhei sukstrate pagsthdd renevddipririiag is
case of mul tdapled oRf hihd Sdine pdsitioRs A AUSAIQMIS pliting IR a_tlﬂl.‘ﬁtil%ét?%b%lgﬁﬁon

at a | ower sogr)e%d tctla% in the case of single printing, in order

provi de suffl EFERPOPPIRe to | npl enent a nultiple application of ink.
If the device for the introduction of energy conprises a plurality of
ener gy geénerlatior sgseldf rhilngplenplittingl @ ipedvintargoustd mple enduddirdy =t Relower

line being whbid £8nBNRE cB¥ ARBORMHENG, FEREEAD BFovi sgﬁa;eﬂanﬁm r%lgp]tej'nreﬁf

energy generator witing the Irne a first tine an i ne bel
overwitten WUH["E,??H@P""@W&?I}W' generators that are present until the
desired nunber of superinposed line prints has been reached. The

maxi mum nuntiethe alevisel ﬂﬁl’c}hd‘rmafsdldztibri BRerdrdyNéEnpriBed Biplurlip otk st gengrators,
corr espopds of; . t

bl e 1o 1 e HPICBINRG i€ (npRREma By REEEANE it S0 by e Sherg,
aner gy gene argPET I e5dh Ao b Pt SeTeFRBMRITGDS g a Y 5 g i
conpensat e fogingt peerwiittans py firthef enkigysadnsraters ethalraret heesemr entil ithe gigeired
embodi nent, nutnbes ofllsaperpapsedline ffiitsahdgyl béed Fdaghed. BREMEYINUENALAbON 6
20 to be pr %ﬁ‘)gﬁ-ﬁrcﬁ@&i’liné riﬁeqhtthﬁrbhmgo(af é?'ﬁ]ecoﬂgs&o?& ?&%egXurPGé}eéfaél%Fg@
to be controllable in such that, the area of actign or the,

ener gy géne BEPERE N BESFLR B 2Pl Ja PRetatdbe et eostihes decsubsiale iy gach
way, it is [F68si hleeenasgydenerators iae asigogess offgetl yn vihis hwal, f it d¢ epessible to
ener gy genercainpéssatdidr thattrahf@risd i dubsateal so to print a line
repeatedly with one energy generator. In this way, the nunber of

superinposed. l.ine prints ca e greater than the 25 nunmher of ener

gener at or s. %“Hh%fmg% i 8”%%?@@”&* ’Elseaist‘? WF'EPJ@ § Prlﬁbaétyngc? RBETgY 85”‘?5?%¥S
action &0 t Hebemeevied@ndt headdilikn. for prepicthalsingroydieneratork te. beTpardrollable in
a(r:]hi evcra]d ihn slfff & Mﬁ; et tHayarbdef eumer iﬁ’thb@hﬂgy ig@ﬁér@t@ﬂg_%ﬁhg:é Mbeed tébgefggnkmm
through the 5&"?3 €, 3kis RAEE, it 8@ pBsdiflé %fﬁ*tg‘ﬁﬂ@ licce P iififaift reh ergy
poi nt onto 30 ch the epe 0 be introduced Is tocused |n this

case corres |§8H‘Ef§{°fso af'ﬁireatsﬁg?éagﬁ\e e 39 12 friple? §'P‘érf§?e€?erdi3ﬁf”'"|:ﬂ?é'eo%’te§9y
to be transfoeperater.gn diiewapithe naveerf dupargtresed linet thists cande dreaian then the

200 pm 25n paribeceflentrgygehdretorsange from 40 to 100 pm However, the
size of the dot to be transferred can differ, depending on the

For v S B A OB A i B BB B i
particul ar dRfeaplyPRIEt-fitco dis i @shisvedinipatiiedathy theienetsy dethg . int@guegrbinto
ot her hand, theninkhterotgls eheooflexitiié Bhgidr pr @dottissd inanvwe, aie a&idecdft the Soint onto
repr esenfped haiiBhd erhMol BAONHRRe Pl Fo QRSN ¥all &l BEp&Hs R el or i
produce a cl efago éeigrt |frr}a%g._r |8n ?d?l hl qn %ém%g FI’I ngl g% I ma%es anr,?
graphics, i o7 BRVARVEGEOITC Bhiq AP ERECURAPIIREORJELP 5 SoaBIE It e
order to pr Gengedrom ap éxrog wmge. padigular in the range from 40 to 100 pm. However, the
size of the dot to be transferred can differ, depending on the substrate to be printed
and the printed result produced therewith. For instance, it is possible to choose a larger
35 focus, in particular during the production of printed circuit boards. On the other hand,
in the case of printed products in which a lext is represented, small printing dots are
generally preferred in order to produce a clear text image. In addition, when printing
images and graphics, it is advantageous to print the smallest possible dots in order to
produce a clear image.
40
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BO8/ 0779PC B oBE8LRGEIRG7/ Kai 5 In order to obtain a nmultilayer
application of ink, it I's possible, with the nethod according to the
invention, to print a line or a nunber of lines singly first and then
to overprint the lines again, to provi _dé parts of a line with a

nmul tilayer appiridrafol etaiflf a inltiVer tpphdatibh BNhY, it Mipviabial witotiSe method
repeat edl y %?orgifné % tf?enl%g}\%gmatg%’nnf A Iutlf{'Bls a Mdnef %fr l%%g%ln%ﬁ Tﬁstprnﬁq}il $to
the individual dof 1n a multi'layer application of 1 nk. e_mﬂ |tp e
printing of VRN e knesdses. Fsla&row%paa'g‘«éﬁt'@@éwﬂﬂwaw'tﬂsbqrr@ppwailmo dak@r
of multipl e tpprint erygindividaal date repedtedly drieeafieaseotoér andidl thipwaytairegdy ton
e?ch case OrproHLREENd indRidiBY esBRAta Alitlaher ?{;ﬂ)\filt:é’c%nf@rinﬁ.hﬂne' I’HEIFQQ O@ri]@of
of energy is. p [ | i ne enent . e

{1 ext b & camdutef B fts hedfvarits R3S R Bosd RIS HTBNG ot i ape
the ink to HeiNSERR eiFinglaPHiBg.df 8831 CaE8 APy GHie die MAvemRNt Phihmdgyicy for the
bel t. The f liridbttwncdendrgy isinsegst par dnd, and yio prudtfods el ryovariehi. n sheet .
In this case, the thickness of the flexible carrier preferably lies

in the range.,fr.om 0.10 R in.particular in the ra from10 to
300 pm e 2= B0 S %o Bine Dufta et whin 5 S i i s
t hi ckness i fPripi§esip preferably copfigaredin e fore ofl & belh e Flap fexible erttirrde PartieWarih
t he carri er prefenably asthiat theeieth ihis dake, thathickaess affttle fllxdisle aaciee prafepabin tiesd

i mage is prodyeeingE HoneX a9M080 pﬁ‘u?krVFE{ipJIéH iABthé rf'éﬁg]eaﬁ&n LR SNt §0
t he energy u%ed eri al

r i.tapl e a_nm . Sultabl ol yners, ar.e

for exanple? ‘;5%1@?9?%“%%’5".“9 ermegﬁ%e5%55'85}”%?‘ﬁo%ﬁlck‘ﬂ%ssdﬁ?%f'})%g'nr?ﬁ%q’iiﬂ??é,the
the flexiPol énergyinteduced BiiBdhg prrderdainphsfationsd g eastierTend g aggiepn
it is possi lprietedfimageXsappuldeced, dlor telremplar polgmerfilnehthiab acothespamwnt b thek
to be wound gHprgly &Y &relsBitdble £08 naktBiaP SLRAREHENMES LR, kR Sxarh B8, FRirhides.
coated with ink' is then unwound and gui ded over the printing area, In
which, with the aid of a laser, ink is transferred fromthe carrier
to the substh apeemgodimept pihe grintingemadine die faxibieeairiios siprehingn sytalle
roll agdon, dedece @oahipleed, ivibipodsida fortdxempleeios &at catrizr dihikp dssalatedhidgitheinieto,

it is 25 prebefduRd ubMio bh8iLf F&@hdb&pssy & Bhtidd tREcd M PBge@Witft ink is then
circul ating helt h

b . ln thi.s, cas ink. s applied to. flexible . .
Carrien by uREbina it by RGTne oMo s BRD el Suhdfe A PLe osm s
the printindapdered Hem hheasrerie dssUbaeatp i br pritedying fatrigeisithgn weund up
t r ansf er r ed chivomrélhegaiar for erarbe,t wigicts s thient be tentble disponsle dHowdvar, tihis

aid of thge ipRitedfor @REAbe A& o RS oRRddAd BLirORRBtHRNIn AR MRsOfint Re
i nk has been_tr rri

nsferred.fraomthe ca r to the 30 substrate., a
rosul't. ¢ horRPl R BeEiE T By o8kl ‘Bpicafay deRke Bicp,gaid Sarfer
carrier. ForeaghesBeenlie PosHiPht WG Bp@edbe BRIt 3twhich theiak & trneferred from
necessary t ¢heccatiertthehe anbrsirete toibietprinted withaihe. aidrbi teiisput af enegly. oufer the
appl | Satyon nabBpS G, Refe bMORR R LEP LBRSLEP RoR b pgarileto the
oo o ooq sfisetsfas'hedl) Sherk B BY fiet B S ddila it Shar gy B Geper.
on the car riFeFa spksepdens ginting SgeEtian. fids hermere ngerssay 1o At die qapier with ink
carrier firsagabeTivs & @riubseduény thappkti paasagenpast therdpptopristh @osition oethe
of a roll or Myranatbte el IRedald ave ik HnigC £ AE call gh 113
Phk then' 1 50 EsBI8 bled 4 ufilR gy BF oL RSt R caler ity T Soado Faowes
al so appPi eda Bktethe Lapice first Ppefopen p SubsrBLent anpicatign i trigedhs cpfrier. e
rotational mevemtoltthefnktdae beahiried outs foprarapld, With thbaidweanistior afdotior If
flexible capnbRyis AEiRS: thkenh RBPYARe fnk OMLA 1% 665%%!&5%58%{6 dfhle R with

then be fed to,the .ink supply.again. 1f_ a BQ8/ 07/9PC . Pk .

0000061567/ R’hlcf‘etg? Ji' & 38 a&%%‘iﬂ?%’eﬁ“*t%ﬁ?%ﬁ&@é BrEG RS gdvantagegus i the
cour se al sorgfticaphmpysiesn) of dusiaiereis fapponsietortbe Inegvemenivef the dexidledafrisr.
t he renmaval Toé irkhvemiondd fiovd tion Bexitd bavief can thbe ba toctat inknsupplyi=gkin. If a

BO8/O779PC



I f the ink isgpspobgisconyed fromthe flexible carrier by a doctor,
‘then any desired doctor 5known to those skilled in the art can be
used. In‘order 'to avoid the flexible carrier being damaged during the
application of the ink or during the refoval of the ink, it is

pref erabl e frorertidprofkdexiidrensaring @k, G BEcRirRsSSe6 alférhé’trvb@%@brgle%r &ne
backing rol lrﬁf?eg?doﬁ'ébro(nﬂgd %Pme r%r‘%%ﬁ tﬂe Enk"% E%\A%’%H%Pfoh a'ﬁgf(ca't Sn of ink.

applied to t carrrer or t iI's rénoved
fromthe carrier or the doctor with WhICh the ink is removed fromthe
carrier. |n lthednkoagehe ehwvbdtmpheisdhecdrderdyjaidacta, han sog Hesiredayctor
that the g nknbn temByeskiRy sthaatticah by us&pl etel y but no danage to the
flexible carrier occurs. 15 The device for the introduction of energy
preferably cor‘rPrl ses at |least one |aser. The advantage of a |aser is
that the | adBPr95alhaRicipe dgxblssarrise haing dampgeddufing yhesarpliation ek &he ink or
section. A tdwigethedemopaitof ife isk et igyréferabladsr the dsxilie earrientoobalpressedl with
fvapo ][ ate E hge bﬂkaffarmhéeorfé@;mslp ki é}:%hédt&rroﬂwth QARth tﬁ@{ﬁk' iy aﬁﬁS\thté’ the
ransfery r nver
from t he'd acafier OF e Alkwnieh el FERAEY siof FRTBERIS of B bl win
20 sui 1 abl o MIRGPBAEK % terisued SAMAb aTiEmInhE P "h‘%/\JPﬁQ'SrPT%ﬁ?E@r'B@dJPﬁéd in
| aser |ight saphl aceay that she inkiis remivedt substahalip abmpisiely but no slamkige to the
possi bl e forfekibe Ehexb&ugs . carrier to be coated with an appropriate
absorber or to be made from such an absorber or to contain such an
absor ber vvhr ch absorbs the laser |ight and converts it into heat.
However , 15 t Tihe device & tar nraeucting of prsray Prefesally FoIPPises Bk leagirneriagsi Ehe
material t hadvarsager afns [rseeist thabthe HaseR Bebrassed rcadibet ibcused nohid o rvetyhemall

?EZ or 2Er \ghlce&scseaw ASarbbied hreeeaf driefitis tHak Pobsns, 1h Qrd¥p t&eratparr?eﬁfge ik
[ ui

itri e or Toayuf TBURRCARIEEaMtbSatpafl B AT erer it 268 s BSREECR (s ieap
the ink fror? CRRver] 8% lighk remr the deser dntp heaB gl osthissedatiteisgliretly pegsible for a
exanpl e,20f i Iseitatlieaslmogher Whbe bordaisedip éiainkdvhich sisertdsdse msenigat ardconnarer
to be abl e tn@ricat AtelnbiiRly, RREaLE Bb¥siblé Forite ﬂHxﬁfle.eEérﬁQ' thre éoaﬁed with an
printing rm%ghr%@ 2 a%ggrlﬁrerl 8?10 bgonetr o 11r0 uﬂsltuclale‘n aaaso brer oF”t% 0835”'@" Sl{Cﬁ

for the int can

control uni APPYP ?fn "H%ﬁ“t F‘*&iﬂr‘%ﬁ %@PP@UQ@@@UE‘I’P"FHM" W deatm oy it is
printing is ppogssédioe the dxible carigr lhegihtdd frove aofmbieebl tast isitagspasent tid dte

no ink appl iledy irddidiohCdrdomwk Mee laay&lser?»@rn&h rebhr&edh@%edeﬁgﬁmﬁtooﬁé‘éﬂtetb%

leﬁg?\[:]y, V\?ﬁn cgnﬁaﬁlngg n {hg |H<S%ﬂrtaﬂ§e e S?beé%gre e %]m%ll pr%)a:ﬂ?o&eqa%s Qi nitrites

control | abl & e g¥id %f"evr ce. Using the controllable mirror device, the
| aser beam can be deflected onto the pattern to be printed in

accordance 4waild iddees WRRHI 48NBRESIo HSishE the |ﬁeaﬂ€xl-ﬂ>"{’é EaRes S iRM
and sui tB%b ! &u ggtrlaYeegrief’r% %eﬁrﬁy $Q%/ PIZZe%E %hl(!?l Egg% era?et]dSn gheﬁl ic rqx%@e jﬂ,?r@%rs

very precise cont
used for t hde be able to printa line repeatedly, |t is preferred for the printing machrne to comprise

a control unit, with which the device for the introduction of energy can be controlled. In

this case, the control unit is in particular configured such that exact multiple printing is

possible without any slight line offset arising, so that no ink applied in a following layer
35 is printed beside the previous layer.

When a laser is used as a device for the infroduction of energy, the control unit in a first
embodiment comprises a controllable mirror device. Using the controllable mirror
device, the laser beam can be deflected onto the pattern to be printed in accordance
40  with the requirements. Using a suitable actuation system and suitable drives for the
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mrrors are,pg@foresPE& actuating notors, as are known to those
'skilled in the art. As an alternative to a controllable mrror
device, it is also possible to control the laser, 5 for exanple, by
using at | east one acousto-optical or el%ctro- optl cal nodul ator. The

use of a pl unidoid, Yer9raa@eushivol @pthedader @ pdRbiBlelif iRk qy &Y. b dARUlsBl §rShe
or the use qgf; g,oé%étf&oé&tah@%' a&[}%ng'rﬁ&&r%oasoé?ék Ao 51 &Heas‘kﬂfﬁgtﬁeéh.so

possible. In addition ontro bl'e"mrror eV|ce can

provided in addition to the nodulators. 10ln a third enbodi nent, the
control uni tAcanplidreative toaceuidlabé enifrendeviegsit israiso passhlevthicohtrd! e laser,
| aser cars beocsahiph, be dsihdaBSiBgdt ofe WBdLstGHticANbr bleedr@opﬁdanhbmat@rf The use

line on the SfHJ ﬁ.l aﬂé/ clwf' aSCOBQ(ﬁ %'pﬁéa‘[a of %%CE@ %Blfc}?P[-noEpigto?so B%Eh%l s%béfeaac!oﬁgt%

syst ens, flrs

preci sel y; ang 95’8% F’B‘icé' ’%‘eﬁ’lé%TPiSdﬁ alsp Passiie-ib agdtiee qopisl(agieemirror
carrier is tf.‘haeftcefcam elspbs pidvlded! in addiiodde theandoleladdsbe to transfer a dot
of ink in a 15 specific manner to the substrate to be printed. The

control u‘fq |R% t!‘n?dﬂ'érﬁt?%drﬁ d‘ﬁaﬁ'nF'cgﬁkro(?ﬂblﬁccgrﬁlgns%%(%gmp‘ﬁalflg}/eny ksé}emg W|{h }gch

i ndivid | 'ens nses

in the case ¢! aﬁﬂrecae&‘?tc%ﬁr?'éﬂl“bs Ay thabndiple mintngof adneot besuksimin
t o t hose skii$ begkiilen Byhmeanst ofdne conimliaviakdng systedhs, firathattidildseois, fotimed, so

control | abl gnhtansars ¥s &R MoREpesRE t%@h&l%ca\dré@ s’éle%@cm 61043 8t n the
mrror deV| Xi @dé??nera}g (ﬂ-ié?éfﬁ lfss%% 1gn ord%I ?Cﬁe bf% transgs;r ﬁeda?rtn Sof (Br}k ina

nodul ators. 1'h ad PorPunit

whi ch fol® exSQPrﬁf %mﬁﬂ%ﬁrﬂ%@rﬂ@%%e ‘t%b%amt%ﬁhédmmﬁolz&)f Yiedensesds prinereout,
i n order to fomgpaepEnby fitihg ingivielupklemtes og by displasing fedemasi Vethis alds ust as
possi bl e t hah HehRisaloPthe ¥bniPAibbIE Miftbr aéw.eeé@lﬁagm Gftftord RndMY @th 6 LR0KHBE fn

with the 25 tﬁé"%ﬁt %r%ﬁg@Fabgpv e% %’%ﬂ&l% tﬂe CO| tr If;] 18§r g}lsgl ! ec%n' S USéd

the substrate of Lhe IRrroaute

accommodat ed 0%@13%%& Vi@ Fenteiablemyieor PﬂV'ff%iagd/ea§éou3E%Dt@ﬁlt PE @I%wa@al
for the 40nt moatiustiéren of energy is noved concomitantly. This is
necessary, for exanple, if energy other than a laser is used. In

parti cul ar referre

Cont ol devittgcsitr I et fual AN Fhears or i FRREE E S custa o
speci fi ¢ narfRBIleH ibg 6%?0'ft°d“%}eﬁi”t°rﬁ?ﬂt9 ipPlemBit RYifiRg Printing oif i§i altewa e/
t he use of aidoypasibld thekithe area iof antimmedivibe eabgy qadsE tbesd togethbewith the
device fmr tsBsttal bOMBGd NRF tLRE hdNsgoRt &@Bﬂﬁn'o?%@éudsﬁététbyttﬁt@dé\ﬁc%%ls
as energy gefﬁ%{nﬂ‘&@cﬁfm Mn%gqarabre as[cc ﬂ%%ﬁat%& fs@‘@tth% |P c n move nothia csi‘./e, trp]e

order to be rod

advance of tel‘i'Bresq?B‘?Frf%f e 'Wtfﬁd‘eqﬁlpﬁ OES%‘%!QY & Meyed qogcqw taﬁ e d hisi ip SEC]ESEIN:
the aid of titreeampls, ifl asegy ctheh thhem lases éx osatl. o particilar Wiena hasde isadsed,

ltgeefane pr inglve B, n%m&am&& L& af dongbl ddvite Bivh %ir(]:ﬁggé ml%efglsaﬁ%agf be
S | u |
| asers. %%I SBJI:é g%cgergelh% S@F o ‘g&%ﬁ%a%& &.9%6@?%9?'@ Ps{fﬁlgifm%'gr ecr:)tl on of yt he

substrate for nultiple overprinting of the sane line is then not
necessary. Theddillatefoltbeus@nf afly bhe ldsas dris morddver dls@psysinid fod itheeddvicarfor

of the substgagogafion Brendrsy badHpnse aﬁQ&t(W RRErs A%Fen%%%@ééﬂé K@Hmrﬁ

\ll_imo:’fxe: hel f a%grrbﬁe%rgﬂsgﬂnﬂrﬁ o?i!e cs?%o{hgr |r[|TB ‘%Fg IgHI'e tg qug{lsleq?e fcﬁ é'he {II‘P_?e

number oP | &ﬁé?tsor?%%ﬁvf the; @V?@C%‘dhq F%Hﬁﬂeymﬁ%é??‘f‘ﬂ @ ling icerintediirstith
| east one | dseridsafdhe firshiasehend &tanea seamdwprint & theh inneler atpbatsedk yorinting

position as the first line by using the second laser, so that a line is printed repeatediy by
using a plurality of lasers. Displacement of the laser in the transport direction of the
substrate for multiple overprinting of the same line is then not necessary. The
40  deflection of the laser in the transport direction of the substrate can thus be reduced.
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S To inproved fwopsigayedii mage, it is noreover possible to provide a
‘tensioning device, with which the flexible carrier is tensioned, in
order for exanple to snooth out waves in the flexible carrier. In
addition, by using a tensioning device, Sor exanpl e the distance
Bet vvg_en t hg Hdweveblifethe antentieh i@ aRotibempleeht @liepik Gril® ifnHBhede GRaifbal 5P
e adj ust ed. S Sai e lﬁ.@ggt e
bet ween fl efiugﬁ*erﬁpoérg? @féﬁt%%slu%srt%gﬁt %e{ %@e{ﬁﬁ nt ed ﬁf\’)g%&% %?%@Ecﬂéése
of multipl e 39PHRRFINPOSEAG 1 HAArY 4t BRSNS BRFTCINALIR [BHE eRMaMiteyA g
t ensi oni ng demdatesiini t h which the printing gap can be adjusted and the
flexi blescarrier can be snoot hed conprises, for exanple, at |east two
gui de el ene I - @S] i .C r
he 1 ntroduc GR ar i Bifed TaRIRls Mluiler pBSER Biofe, s
direction of PRI o fpfad caps igensjonedydm BrA&T o4 £X3TBRIS {0 %ﬂ@ot@awdf@ves in
devi ce is arheafieyide batier & adritianie by oeing ertendimingndevsduor erampé trendistgyce
and at | easteRnahkd feisle vheier arid RE APt f BLprirtdPcieNdLBe bQustbdernis
| ntroduclyl 0y ies ANEGHIe 1%elE BRI ikl Hetlfoch! RIBR Sid Mo L 631N &
carrier 1s tensjone recjise inthe regionin Ich™the energy 1's
i ntroduced ZFPTHY §¥¥R pdhg P%%%‘s?fe'mﬂ"@ﬂ‘et%'”?‘% a8f Jays ix @stee Wafoph ikpkng,
Al t er nat i velgyality.tA iepsig@inaisicepuitewiitiethe @rintrey gapl oan drediysied @ne ttenfiemible
In this caseardePeayk &motlnedRBinptiSes, RFaEHApR! BCka&! o ighideNGerRdtid) vitfich

the energy t [ ntr . t } I nt e,

transpar ant 15 AE-CABs B Bd i sl A RT BRTER LR, e cae
el enent ©n tThing trapseorf diregiigh oblpg fiskigle carmisran 9saeahet 1B oBp Spiderdeyigsisy
a gui de el empatgathhaitreitise deviosddr ths irdrodoaioh eh snerghanchahveast agegudfie tddce
ff, e oI ha r oG beASgddSartdnate Wbicd asethe iigrdd06tbmest éﬁéréy{)%y' REARS ofi2fe difibe

us the pri ] WAt ; L. Lo arder .
2bl'e 1o i mpioanfs, Hihexe S8 16:chBBhaY BRoitl 1118 odth Bl b sRG i
the energy iWRERENE 1R i tEansterpd de theosubatrgipith e drinfed. Aerpaivelysihisy
f or t he 20ensisomiongjbld dy Lgeonlp oneyeide etyetehiiin thist dasehtbe guida eteiment isilarataf
the energy. pAldseinatie/sdtly of hB@Rerdl td Bafitrolided0st Biat 1Bk @URBeenhemusEsd
{hese Can aksedFeOs bbldBR 5 Be itfonl LOTSERRN. 04 D 1igk Rkneh 1R L BbanE
etweentheLﬁgw e el enents I'S sufficient 1o | enent 't ple

printing. SitBIMEleydlABSRATEN & Rpterabi? 9dide fisment whiRk jsgA as a rod
rol l ers or fengi dhguaddentejenbiesisblf a o lansds thagitenasan isvwicasedtinéhe latter
fl exi bl escamh tusi the gHtMgGuamP tal BE im@dSsd fuhB, MUistHeMBbelBle to Imgement

shar p- edged,.. | i 10 e_fl exi r
desited pri md.‘t%g@éﬂﬁﬁ%mﬁgfffggtaﬂ%ﬁ%?&% G s e Al LR oY
the ink whi Of RERIRIpE i PegRsTasy Fasdhe tnpiRRIng dBYES o MO toBetngr Witlt g 35a of
t he pri nti ngchinrctfithe eaergnr Alientptively.t Ween ahveat ihom guifb elemelntscam used dbede
i q]yl d and sghiafbo tkdpp@éwnedtsberau&@moéachlah@rcknaﬁaiﬁé disiarﬁ:'éecfe%ée@fjt-herdl@ﬁe
pr ef er ablyy X . s | r
prefer a%:oy ra‘);‘%ﬁsn gso'\éist%@'(%%b : ?ee@]fg [ejtnﬁ%?l rr%t%gs é’%&ggg Ellgﬁc%ﬁ%ﬂl%k@%%’g% %é%gw
used nor mal SEMBREMNSPRING TONSER OF Mgt IER wismenih Bulc 81 &10- ¥egioR; IRgvhich the
sol i ds, f or flexbliapheiepisguisiet OveB8 Fgis7 drE muBPna0eGhebERIgetdn oller to avoid
Al t er nat i veldgmabowaue fliexibié chsie@l SO possible for the ink to contain a
solvent and electrically conductive particles dispersed in the
sol vent, for exarr‘%lge._ In this case, for. ex_arrﬁé e, acircuit board can
be print@d WY Hestsd Ariping jals inovwio dbpserskiled injthe pjstsuiehiaas hisdi whithheasy
i s used for behenseped totheeubstcpte td be ipsntpd b énablinding fmachipeiaskording do the
s:?n_t alt nshan irveflidnl iBe il eBn Dabisows suib ][a?ldl 98" HoWélent wq@mségls# |@Eiavm§ %
it into hea re, a .
ot grent s o PRt b Sl e yscolly SHBIRLG) 16850 BPaZ o Karigyiany
used, then PrREcEbYt VigESIty &fﬂ%sspﬂ“?ﬂt'@@()i@'j?ﬁéﬁwchmkﬁ petpEe. usee viyaplly
any ot hedf desmteiad abUbessttr atee sobmnialand bdopiormitig dsalits,h fdrhexabepié cgigrhents.
according to the invention. By using the printing machi ne accordi ng
B0O8/07739PC



Enbodi ment s B odddBeidbraedion are illustrated in the drawings and will
‘be explained in nore detail in the follow ng description. 20In the
drawi ngs:" Fig. 'Ishows a schematic illustration of a printing machine
constructed in accordance with the invertion, Fig. 2shows a schematic

illustrati 0ﬂﬂ.l@:fnaﬂvél@\ﬁo%v@fci@B%l’dd}ﬁ)s&;@letf&eché w&abbrﬂanfa%wbhleand electncally
25i ntroduct 'r%ﬂd@c,ft;vg ﬁgr[hggs Pi':égrsecil‘m% v&mt Sf%ihg){]éﬁrﬁp{l |IJI l anSfea{% exa§60Ae a

pl’l nt i ng macni ne co ance

printing nacHFHkboprd 53 Pe §E!%te%wfthé|3ﬁ 'BF gsechln pegition, Wﬁ%ﬁ‘?”'ﬁrwhﬁh@ laser is
enbodi nent iUskd$arribe eguhel anerdys it de piefprade dshaimkets entidzedit addiitieivehich

| ed aroursl axbbmE athé ti¥sRf rao@fidreGhi Odbnrfé&sl a7 Bito® hedlD sluméﬂaué YddifdsN i) Fol
substrate 7éx§m§Bpéér8511 b9 k;ﬁ érltéaxé,%t%l r;'mﬁrﬁel{i To print the

substrate 3 'S TRt (eey° irough the flexible
carrier 3 35 in a printing area 9. As a result of the introduction of
t he energy ilhtaowehtenahprintisginksodre tusedi thin evapaisirhiestp Heypritiéd s prefepsblya

\% ?Ehor sl nﬁtdaﬁert T RoNTa ¥s) sthe &bﬂ%@ rs@bﬁrage)z( ac§H'atIs'%pb§ ;ﬁrﬁteﬁh\ﬁltl'?ﬂ%r H¥vice
uhi ch, | <1 NguRE% KBIROAG BUabSind g BERhice iterBBLR T Regn. for
into the iniexamele FEgerbeisngy Aherfnapar Pegduds. sdlastipe feldwampiggelagic fime sughe
of a laser X& are ushatfort backbgitg,enetabnfilber 466mbostiesiits @ah @l bepyntsdEtte

point with r f 7 c
poi ot W Eh. ;I/ﬁﬁ@sﬁla&ﬁﬁé e tHeanefP\%d FO4Ro sruﬂamé@ort&m%rﬁ’&cmt FQQ, AT

can be produged %el SU%‘S?%&IO p %pr ?‘?‘ﬁstﬁﬁa‘yﬁnfﬂ%@s‘beﬂ Cllff‘ﬁ'ﬁ%‘%&# Sti'br? R‘;I Hﬁcﬂ\%{" to
li nes duldi ndhessekilediindpRar. Tor dradt kagkdsybsiratezan he Ppld splidarsbitsxible.

direction 13, according to the invention the |aser 11 can be 5 noved

][ gtgtefa?e{)r W tehnddagnenisd st {hétu@veﬁtuérit"?rtghﬁ]sgr‘ré%ﬁsi?(r?rg% ?ﬁ%@%?n@ '?N[lilge %§p15 h&d in
substrate g%gf%dg%@{}j tﬁ%ﬁc{]lg‘gwg%ﬁ%‘znpg r 11 in the transport d| rection

13 of the substrate 7 is illustrated by a first arrow 15, and the
novenent20of It the dragegs: 11 counter to the transport direction 13 of the
substrate 7 is illustrated by a second arrow 17. As a result of the
movement  of Fthq | as row%:L Ithem::a’rlc |hlustrat|on of a printing machine constructed in
accordance with the invention,
Fig. 2 shows a schematic illustration of a device according to the invention for the
25 introduction of energy.

Fig. 1 shows a schematic illustration of a printing machine constructed in accordance
with the invention.

30 A printing machine 1 comprises a flexible carrier 3 which, in the embodiment illustrated
here, is designed as an endless belt and is led around a plurality of deflection rollers 5.
An ink for printing a substrate 7 is applied to the flexible carrier 3.

To print the substrate 3, energy is introduced into the ink through the flexible carrier 3
35 in a printing area 9. As a result of the introduction of the energy into the ink, some of
the ink evaporates, by which means a drop of ink is thrown onto the substrate 7.
Suitable as the energy which is introduced into the ink is, for example, a laser 11.
Suitable lasers 11 which can be used in order to introduce energy inio the ink are, for
example, fiber lasers, The advantage of the use of a laser 11 is that the latter can be
40  focused onto a very small point with a cross section in the range from 10 to 100 pm
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10 possi bl e F‘@O%ﬁ)béq%e?nd .f ne exactly repeatedly w thout the edges of
-t he pattern to be print ed becom ng unclear. The respective next ink

| ayer can in thHis way be applied at exactly the sanme position as that
applied previously. Once a line has beemlprinted repeatedly,

fol I owi ng t R@dRY ihRtvdyh Wy b@rdté Pentédndga8h bd brddbicdpved into the
next line in order then to print the latter. If nultiple printing is
envi saged, it is advantageous that the substrate 7 15is noved nore

sl ow y t han 7 Pré¢fetoc prrmitomuliplg gprinting j it ingiydugl ffings hying dhedragspast b the
print the swsbbstrad @ in/theitriahsport direcimoviSraotordingnthahe dfvettiva thakeer Mlcanl be
order in 563%\&a$®eiﬁér Bt @ch ﬁlb%i?até Waﬁl%feeﬂfarisb&—% BirdRln 19 of A8 Ia"?dép&t Ifné\‘}é?i

7, it is necess in_ea over ar.eas, of

(i exi bl o caropae PSreReDE dreSiona SRl dfe RETERY S aercl
end, the flé'kffﬁlttané%ﬁﬁ‘i"@d'%’ ?%Ofn"BQéHbSéfﬁEﬁJﬁ& ilys&rated oy ecfirstamronol S, epd te
at const ant nspesent dihee tlasendpantntdi teettki temspdrt tinectibh d3iddltiee sabstraer7 &
is illust raﬁlﬁl@tr&%d BP aRBESMW é]r%w irﬁ@\s'zﬁr'éstTQHe hﬁ)v@rhérﬂto?ﬁme(?&etrh? it is thus

Substrat 7 1n rlntln a

Supstiatl [ pobblf Pl L BLG dece AR Rl e p e e
appl i cat i on PEFOMIAG Unelfr. Appraseastvemeudk iyenqar in thinevay pscplisshat exacly
i I'lustrat ed tiesame pogitionsassthatrapplsel predidusly. yick a2iBe hak biemirtdt telpeatemlﬁ

is applied tf&low}@ thd EP&\tﬁb of %rh’hb %{e @ser H18s %Ué@ﬁo tﬂé ‘ﬁéﬁlﬁ |r( @rgé{‘

to apply t

SIS e £
carrier 13. Theoygdkmpre sigyy theg iBthetcase piesingle Piintiagon ordst to Pe3alip {chprirtighe
ai d of an i skbsigte Divthid the hovenieat embdodiofrltiasel Hust rat ed here, the
inking roll 27 is inked via an |nk|ng plate 29. As an alternative to
the inking plate 29  howev 7.can al so_he coated
weh ok by TaREs Priaet SESH Blie SHk 1oL BN (et bk i U RIaY 2 o poray
art. For i nde aiee theilpsardn prrbisiase evergreashel theRexife parrier fom woiching inknihas
a storage cqgat beanerer@iel. tTouthisbend; dadt Bekibé thrrieng .is Hovéd amusd tHizossieblion
to 35 di spengRms Tahc&n@én{ éB@eBgTﬁé)Hnsggrt @f?&’ctnfn@%f f?ﬁ@lﬂlémﬁl@%aﬁ‘iépb i Fated
roll 23 to 2) Rrow g is also possib for nore than two ro

to be provi e 2 8 'der to apply the ink to the flexible carrier 3
In order to collect ink dripping off the inking roll 27, a drip

cat cher 31 iTaepniowhidkds iprintel endibe ndubslrate M ini the ysibtiaf edaleerseappliek to the

col | ect ed byediBg cdieP3 63kLA Qsﬁncééoﬂ Sevic8D 1A Fddris e&@@%ﬁﬁ%&%ﬁgica@ﬁq of

0000061567/ K | 1 st o] .. The

i nk contain ﬁ t%gpcf?g? a%&'céa%fé tg? %‘éﬁ]‘@é{ﬂe 'E%S?@Fﬁ%v wE SUREEeE N
it froma s@PQ‘@ﬁiOfé‘éih?%l\%"r whish dize ikde egpliethiosthe dlexjble cosgier 8. Thercontact
exanpl e, i npersdere requinedtd apmy SelivMeintimplbabniaddy evapovbd babikingann ) avhich
storage CO“%@#V@@Ettﬁésaﬂ‘lé tiln@ a%'a%ﬂ@&%ﬁ'r&ie?forrﬂnelﬂ%%bfer},%rr%?b ink is aﬁpued

contain 3 o su

Cok o OB IR B AREETRE ao Bt el B et oY i 27 PG &H@oﬁ%n{lﬂ% fated
removed frofftnéd '&l"t‘@!’o”ayalsrl“'ﬁdt\ha £R KGRI 4% &s AvAltemative tortbp linking
after the pplad p@choneder @ ihigok rallri7ocdnhsssbo cagied Gidn inki byethy 3her Idasired
order to ke%@w&é"@nd\n}?ﬁo 'tﬁbsBQ?lléti Wtﬁ’egﬁ’rt CP&Flﬁété’f?dé @% H&Qémg%}‘?}%l km?ro!l 27

stirrer nechani rer
e e oL i3 a0% ForBine 2 chde B 24 €8 Y, £ s5Cppfle' &
stirrer 3fecHBRpRss Win thedikingyet 24 @ad f%frﬂﬂw@ﬁﬁ Fredicaden ol @8 te be prwided. Itis
provi ded. Saisbaitissibietfor mersthaneawo frolls ©Xanplotidediropelet e aRdly theeihS fo the
di sk stir rerﬁgx,b|ja%,§.[bp§ stirrers, plate stirrers, anchor-shaped
stirrers or radial stirrers. The anount of sol vent which has to be
netered into the storage container 33 fromthe 15 sol vent contai ner
35 can be dét @idai Reglled sk divaing (o8 theipking aelk2% R dipselrspr 31 igwanidedrie e
of the i40k iembbliment MustGRed hereainketolld8ded B9 théiddp eadher §1 isSlepassk M€ a
for exanple, to equip the storage container 33 with a visconeter 45.

BO8/0779PC



20 From t he =t good0@19e9Maai ner 33, the ink is transported by a
‘circulating punmp 39 through a feed line 41 to the inking plate 29.
The ink is then applied to the inking roll 27 by the inking plate 29.
Excess ink drips back into the drip catéher 31 and fromthere runs
back into t eorajecangne G} whictetont@natha irk. Tied ik Bohthined HhIhe Sbrabd cortdiner

.t?r 2;3: gr: ?:@ggéag]‘nHSveog?lgé}ﬁrd;d'di@%'tQ':@erﬁré IsBhverd é&ﬁalﬁé}% I%lgtarg 8. tﬁ]és is
koot 1 eReRR R SRS bl fo RIS alva Tt P e TR IR the
carrier 3 aghrpgewanpingis3altds gso peasitiplsl ysedbe solveiticoRgingrf 3%io supplement
printing5 Teolbhisweiph js euapo@teaidmmtr@gmowmcm has h@erﬁhﬁpﬁ@d {ioQRe Méxible carrier

rotation of 4 té?? H%%Fble eEi Fohn A9 14y | é&%%‘? 1& O tﬁ@% én&éteﬁl%ﬁrzﬁ after

A Bﬁmf@gmﬁ# PRk 4718 Ut Siorrge SRR SN SGIer oksepahe, Mida the

of f the applsicaasorconiginer 23 Wemhgerteeusi @ @irer heeshakismg 37 okl algq prafgrably
drips into toheiddil png@kbsiRarstidds metamswhiroinitd tHoSe emdey @ e kuitdbledas

the storgge H&Qﬁr?ér?ﬁjcpééiﬁé'ﬁ he ng@h&,r %nb'dagréosst.réﬁﬁén g@ip%vgc%ﬁnéﬁiita\ﬁ?e

to the appll ator ro

{Vexi bl o baPfiEs 250, PF SFaMAPORRIEL FI o G4 SHiS TP iers il Sheers
flexible carant!mr-ssapadcﬁtirreseawmcbawmrtﬁst he aid of a doctor or any other
desired device, before newink is applied. In addition, it is for

exanpl e pos I r

remved {ronrrmtfd e ca*?%*?ﬁ%"@%zf@& Sg“‘%é%%%bﬁﬁﬁ%@a'bgﬁ%%% s
12 I'n or'der SPHeRINGP Q'Bert%’ e 677 % felsrmned: i pxapRies Pyl @eans, ofpyscosity
enbodi nent , messpieoentief thet ishdi i sigrage\dootairien 3Bhéo iinis renidniy isapessits, for
Wi th which tehempleewi &juip BRrdtdretie dorta@iRe®s Widhai tefhetdr B50VEaRe MBcdidtsr

way 1o avoi i {h%%m b SR Blp S & 1] LR GREN)Emettllas s

addi tion, by suc ensi oni n
possi bl e 1 oPreloBbY sAUPERH Wil &1 AERAMBENSERVSIAE (4 PHETE | exi bl e

carrier 28nd the substrate 7 to be printed. Such a tensioning device
conprises, fragm exastplage cantgmides, Qﬁ@lﬁﬁiﬁtrmpcﬁrté&m;ﬁ@cﬁdﬂﬁhﬁé Bhp 3@ through

carrier 3 ig f?é'd s otthk}ﬁE?‘ﬂﬁgg' |ﬁPL Er{ﬁ%aﬁﬁ[egl’t@t\ﬁbqﬁ%g r{sﬂb? ifne

Lo Say Lot RITARRIE 1EKGRek Bl e CecHRR L TR RIGPS Slietora e g bark

11 i s then lddthesterage ¢dndsings|3s visna raten lice 49 t hr ough t he gui de
el ement 25Al ternatively, it is also possible, for exanple, to provide

{wo guide eeORRl & a8k .Hmrggg% T f‘e Uty 06 .P{Ju%rrﬁ%@é}fh

one guide e
di st ance beﬁ%%fﬁrettﬂ@ngrapﬂam ShRpate H@%@@ . IRV FRSATRA lecHbaE s
| aser. Alteremevegeigm the fgxdblelcaviep Ssadail with dhek eigpoft the agplivetoncell 23 after

bet ween t he pgtiirde Teltesend st is adiaitaolb @tthd Bifedias 6f rotitn bﬁth@@\bﬁﬁbator roll
bet ween ghhesg i %gﬁés'éﬁrto Wié {?a.iéfss Q&E]Ea%ﬁ‘of% ﬂ@%bi@%a%}’% }rﬁ&HﬁltrSﬁqo%é%i
d %5 such

the t t ch a
teﬁm :)ﬁ? ?180:5‘8 %E?E’E'WECW% WHE %‘i"é{hEéHP]l&éW H%h?é”rf@mpgg offitpeapplicator

roll 23 with the aid of the inking roll 27 and drips into the drip catcher 31, from which it
is conveyed back into the storage container 33 via the return line 43.

35  As an alternative to the applicator roll 23 with which the ink is removed from the flexible
carrier 3, it is also possible o remove the ink from the flexible carrier 3, for example
with the aid of a doctor or any other desired device, before new ink is applied. In
addition, it is for example possible to provide a second roll, with which the ink is
removed from the flexible carrier 3.

40
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20 constant gH dRPBERRES/KaINi S Makes it possible to keep the printing
-gap between the flexible carrier 3 and the substrate 7 to be printed
hombgenous and,” as a result, to inplenment constant printing
conditions and thus to inprove the prinfléd i nage. Figure 2

shows in detigiolden t&@gﬁ;@@ fherprihted inBgd, A0 Pobaible Oh oRBHIRSdinENt, o PRIVER 2

mul tiple 25pLi04. i r an r fo t hst , .nrin
IS pogsi bl e&éqsf%ir@g_den%éog? Fr%n?m]ﬁ {ngés? é)agf e"gﬁhéﬁgﬁ t{]%téfg)é'%%rgg’asrl#sé Ctaﬁ.dbe
i ntroduced ISP EACNATESBIHUS Way (¢ ayoidingatiRriiasang wrves i thedisgiblercariisy.
order to tramsfidition,riky tsing bechsa bertsioning davicbefopreixaingld. it lsnaler dessitieofor a
achi e\d/e rs;JI tcoidtentPdistBhda® bé l@aﬁ bbiveb® tHaYiehblb tdaﬂlﬁz? a!ﬁﬂiktﬁé isﬂtgsﬁn%fte & hide
in order to _.ngche , S e ink, o .
substrate 7 p#'ﬁt%g'e_%%rg? %’? ee%%ﬁ%?é?%%tg&gﬁ%sﬂ @ig):zag% q?'ras%u'qeeegfe r{}?;ﬁ o.ge'r I"chebr
modul at or 530e f'ﬁx'l?'gecarf%e?r isngididfcht!b Pnig Pner Bides RIgMSNE isaprondsd. dhis Bofren
t he i nt ensi tpyefefblylmnbgesent 16 theamerfye toviar ingdduckq, thhi is twvagy tof the laser 11 in
exanpl e, thend ag@bdirRAt MBsPNed GBRA 108 @85G Of Is tHenqbdes e 1BkibIBtcaRfRl 5

speci fi Godr ?Iffﬁu%mthg Lfd@%lenﬁa%ntter natively, however, it iIs also possible
for exanple t10 Use an acousto-optical or an el ectro-optical nodul ator

35w th which the | aser beam can be deflected, in order to permt

nul tiple priAtieimnatvely, itis alsegpossigles fob skaraple, 8. provideAfwoeguidecatemagts t dfavhich

ggsf«‘r m)du: %h@rguﬁl%alérh&wt|i§$)%ét_?_ﬁ%iaﬂr?|ﬂmdi t%né @@dt_‘!'e%r‘r%ﬂ%%ﬂb@ﬁéd Sfferthd ][agér
0 a pol ygo g . ection, mrror conprises, fa

exarp! o, an*dotar b= oo fsehes offesfiie dodygnie JBerebin e b

def | ectilén % Ia§er- sHERRivele | i plsa. rosyiblenp skegodhe Histames fietween the guide

0000061567/ kkkeimeh® medarge thaethealaeer terabe Sdowednbdiwesrdtede ibgdihdrheith the

substrate 7 siifstiior dapBeRfdVed SbiRst th e tﬂa%sﬁ(?rt GRS 3 5and B&hsth@nspor t

direction. At the polygonal mrror 57, the |laser beam 51 is deflected
in accordance with the desired line position, To this end, the )
pol ygonal nid¥ragansofissch g tgpsipnieg davcs, (the, pintiag egesh 8rcen by Tmrlementsd vath.
5 I'n ordér tondkadpdimbesidres dhisf mekes it rpossikle (b deep fiiod pamingggapebéteedn e
at 2 45 m T !ﬁ@:’iibl@?ca;r%rr‘ d anﬁt&h%}éﬂgﬂrﬁétﬂ wgbeﬁ'érmtéd H@%béér@ﬂ?@ﬁ@,eéé’"ﬁﬁ%hﬂth%
pol ygonal mirr.or a e, ML Qr endi ng _on. the position
bF The dot (B Bae o i s eltbR e e BT R AR b g na
mrror 57, led through the f-theta objective 65, reflected at the 450
mrror and F@urd@sshotvs ifi detil godevide fvediesintrbéuctibrext bhargy awithi wihict3 multiple

whi ch i @5coatiRthgWiutilg 88ndpak of MSQIbstrER@ oS BYedas pbdiid aser 11 i's
converted into heat in an adsorption layer on the flexible carrier 3

or by a suitable adsorbent in the ink. In this way, some of the
sol vent i n thife iredimgy ilheiated mgrea the epprer isiipkodsieeq it BerfieyibleTggrier 3
drop of i nkwsb s it @saflasent 1 ireorfibreteitiahefecink ta e sBbstratde tesbet printesh Irogrtier
E Ee subst Ir ateadhidve Ptifé bﬁﬁtﬁﬁg; tthﬁh@rt@tsa} mSMBIR SAHETR %ﬂé %Ii@am&ﬂo&ﬁ&ease

us su [ ol : | an ired pattern n
be reprggenﬁiedl?y#rt\ﬁ@%n%e?b ei'n%toé]ntlé'lgfs §$]Stt%§m€§°tqeeﬁ%,t8d:§'§d?ﬁrﬁ a'f'§1 fsh%gt
i nventi on d&d 6% il Modriaion 83 alndhe faseheogdatpedd ifgrexamplecin AGMa{IEM,
nul tiple prihetintegsipoefdhdlaser 1hcahbe harignk Inshiapal] fedeiampe, thelilaaér day tef
| ﬁ% e(rj_s tOt t _Bi@it&iéa%hra@uh%ff?n b@e_pf%hﬁ?fn’t &ﬁl?gpecﬁ@:a'?ea%qﬁgt:]%ihé’.'%ét%glalgi\lt@y, t}*n_ca\:vever,
enbodi nmen . r ser_nodul at.or. a eflection
i oror 2. e H3 Bt FEEatbe fo LA aBREL BN ofdh BREVSSiteE adlotor
nodul at oP oith whidhrBe iasgr Beam £3e pe fstented: & erdsy toaparait matinieepyntipa with a
def | ecti on moavingrssbstateleéf | ect the | aser beam 51. Furthernore, the
defl ection of the | aser beam can al so be inplenented by neans of

suitable co I l.enses.. | {tion, an esired c i.nhati.on of
cont rol | ab) Bpaad feuGF FRovklr Bibt Isg ol 5f Blod 8 2R IRPE e &
concei vabl elfc a polygonal mirror 57. The deflection mirror 55 comprises, for example, an actuating

40  motor 59 with which the direction of the deflection mirror 55 can be varied. By this
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Fur t her nor e,pg §odoBsesicsti | | possible, instead of the controlled
‘laser or as an alternative thereto, to use a plurality of |asers
whi ch are arrariged of fset fromone another in order to conpensate for
the transport of the substrate 7 and wi tlA which a |line can be witten

30s ;ch % E ic:vei;%arss,em@aés@dbyam 88¢hn baseive® Wit tHedibbife Viiﬁ‘ﬂ}e(rlfb%@glaort direction
mchi e S3F1 S RPateor g recofibehibh, A (hBARIRH A 07 dTlesiltheam o1
area 1llLaser fgHestef RRGSBHaNGH WRR theyHegled ting PosiEYR. i Biszends tgy pelngamel
i n transpor tmidor Bcisirgatab®, ds7ilddiatadersre bpamarew 60 t he transport
directiom 13 19Transport direction of the flexible carrier 3
21Applicati an O%Y 'tocl?eep the laser focus in one plane following reflection at a 45° mirror 63, an
f-theta objective 65 is positioned between the polygonal mirror 57 and the 45° mirror
63. Depending on the position of the dot to be printed, the laser is deflected at the
polygonal mirror 57, led through the f-theta objective 65, reflected at the 45° mirror and
10 thus its focal point meets the flexible carrier 3, which is coated with an ink layer. The
energy of the laser 11 is converted into heat in an adsorption layer on the flexible
carrier 3 or by a suitable adsorbent in the ink. In this way, some of the soivent in the ink
evaporates and a drop of ink 67 is formed. The drop of ink separates from the flexible
carrier 3 and is thrown onto the substrate 7 to be printed, where it subsequently dries
16 and thus supplies a printed ink dot. In this way, any desired pattern can be
represented. In order to intensify the pattern, according to the invention deflection with
the aid of the deflection mirror 55 makes multiple printing possible, in which ink is
applied in a plurality of layers to the subsirate 7 to be printed.

20  In addition to the embodiment illustrated here with laser moduiator 53 and deflection
mirror 55, it is altematively also possible to use only one laser modulator or a plurality
of [aser modulators or alternatively only deflection mirrors to deflect the laser beam 51.
Furthermore, the deflection of the laser beam can also be implemented by means of
suijtable controllable lenses. In addition, any desired combination of controllable lenses,
25  deflection mirrors and laser modulators is conceivable.

Furthermore, it is also still possible, instead of the controlled laser or as an alternative

thereto, to use a plurality of lasers which are arranged offset from one another in order

to compensate for the transport of the substrate 7 and with which a line can be written
30 successively repeatedly, each laser printing the line once.
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1523App| i catp gooobb1s87Baseki ng roll 271 nking roll 29I nking plate
-31Dri p catcher 20 33 Storage contai ner 35 Sol vent contai ner 37

Stirrer rechani'sm 39 Circulating punp 41 Feed line 25 43 Return line
45 Vi sconeter 51 Laser beam 53 Lasé# nodul ator 3055 Defl ection
mrror 57 Polygonal mrror 59 Actuating notor 61 Rotation of the
pol ygonal mrror 57 63 45 mrror 358%sfsdidigtignobj ective 67 Drop of
i nk BO8/ 0779PC PF 0000061567/ Kai enclosed to | PRP Pat ent
claims 51. A nethod for printing a substrate (7) in a printing
machi ne, corfpri $iAEG Meachine
5 3 Flexible carrier
5 Deflection roller
7 Substrate
9 Printing area
11 Laser
10 13  Transport direction of the substrate 7
16  Movement in transport direction 13
17  Movement counter to the fransport direction 13
19 Transport direction of the flexible carrier 3
21  Application device
16 23  Applicator roll
25 Backing roll
27 Inking roll
29  Inking plate
31  Drip catcher
20 33 Storage container
36 Solvent container
37  Stirrer mechanism
39  Circulating pump
41  Feedline
25 43 Returnline
45  \Viscometer

51 Laser beam
53 Laser modulator
30 55 Deflection mirror
57  Polygonal mirror
59  Actuating motor
61 Rotation of the polygonal mirror 57
63  45° mirror
35 65 f-iheta objective
67 Drop ofink
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followi ng steps: (a) transferring ink froma flexible carrier (3) to
the substrate (7) in accordance with a predefined pattern by energy
being introduced into the ink through the flexible carrier (3) by a
device for the Introduction of energy, sone of 10the ink evaporating
in the area of action of the energy and, as a result, a drop of ink
(67) being thrown onto the substrate (7) to be printed, (b) repeating
step (a) at least once, ink being transferred at |east partly to the

substrate (7) at e gsitions in order to intensify the pattern
produced, 15 mher%??@ﬁ%ggﬁﬁ?trate s transported through the

printing machine (1) during the printing angd, after the transfer of
Ink in step (a)! The device for the introducCction of energy is
controlled in sucisenclaasdthiizBE during the repetition in step (b), the

ink is transferred at the sanme position again as in step (a), wherein
the substrate (7)pdignicidihst ransported continuously through the
printing machine (1) and, in order to repeat step (a), the device for
t he Introducti,on pf gner [ I F VM KAt (ing t
in order to ap%l yﬂi n%ﬁéﬁ?‘txﬂégrgﬂ%}sﬁﬁ ftg&%}f%gaqy\%ﬁg %@ﬁr‘ﬁﬁ%ﬁ‘t%oﬁ%égmg he
The net hod accordi ng A D

L1, erein the devjce for t .
i ntroduction of 25enéF)gy“?:Q§f‘?ﬁF\g§@%\A@‘§? afigxlg CRiHer dsb@é?e f‘?f?%e &) inrpeordance
met hod according to cl ai Y2 PiisingadPAtRE Ry RNSFaY(DENP Intcduensh inlg) e ipkirough
a control | abl e | ens syst®mflegbatceoier £b1o¥ miqvicariar tha intrefuctien i energy, some of
nmodul ators fot0the nulti pedteiappmtngh te ieas! a@on4F thehaneragtandoas a result, a
according to claim2 or Gpepwhek @&7nbdilpethdemico® thosuttinge (Mta eduittadon  of
energy conprises a plmir atdpbatingfsidpapatIcashonds, Rk @ecing rangetbdad fsaet pdrfyatithe

one another, in order tosgRIRENGHLL hOlsahRCpdditRRS RPIdiiRliot RRnsify the pattem
substrate, so that the rgpgldelyi on of the step (a) is in each case
carried out bﬁa different laser. 35 5. A printing machine,

conprising a flexible,ars el (3hee IWELR% héc{ %?o%ﬁﬂme cflaRadrl @ﬁu&%ﬁg the
printed, and also a device or‘st elngr gﬂr&_lo 2 ner fn Q. g 0 of
ink, the device for tHEERFoUGEIEIRIE ‘gﬁpeﬂ e SFY %q& CirogHaiRn ©
a way that the ener gy 89N SHEWEH SHIHCR A o EtSurng PR GeRgHER 1t &ipp 4. PRIk is
side of the flexibl e RasEresaty Syme GgHon agalR ARIRNFP R HPERE thhRubsEye (7) is
that ink |s t8&nsf er riegsHortsfreriauduskingygh ibe pritties "ROWN® 717 9pd: in pder to repeat
0000061567/ Kai 16 step (a), the device for the introduction of energy is moved together with the
substrate (7} in order 1o apply ink to the substrate {7} at the same position.

2. The method according 1o claim 1, wherein the device for the introduction of
25 energy comprises at least one laser (11).

3. The method according 1o claim 2, wherein the laser (11) is controlled by a
controllable lens system, controllable mirrors andfor laser modulators for the
muliipte writing of a line.

30

4.  The method according to claim 2 or 3, wherein the device for the introduction of
energy comprises a plurality of lasers which are arranged ofiset from one
another, in order tc compensate for the transpont of the substrate, so that the
repetition of the step (a) is in each case carried out by a different laser.

35

5. A printing machine, comprising a flexible carrier {3), which is coaled with an Ink to
be printed, and also a device for the infroduction of energy Into the ink, the
device for the introduction of energy being arranged in such a way that the
energy can be introduced in & printing area (3) on the side of the flexible carrier

40 {3) that faces away from the ink, so that ink is transferred from the flexible carrier
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(3) to a substrate (7) to be printed in an area of action of the
energy, wherein the device for the introduction of energy can be
controlled in such a way that the area of action of the energy can be
noved together with the substrate (7) to be printed or can be noved
counter to the transport direction (13) of the substrate 5 (7), in
order to be able to wite a line repeatedly, and/or wherein The

device for the introduction of energy conprises a plurality of energy
generators whi ch ag@.sosfiagsd; of fset fromone another in order to
conpensate for transport of the substrate ti¢ be printed, so that a
line can be witten successively by energy generators foI | ow ng one
anot her, wherein a control unit is conprised, with which 10 the

devi ce for the i nt r odidt toiconbgifatee@bipdpy Posied banemstof attice df tiuienerayheierein the
line can be printed repeatiedhy inbydictansieeigy ran b ecrswitelt it atieh 4 Wy that the
continuously through #bB&oPdctich bk EREY AR bk Ja-)ovemegethe? vﬁtﬁ %rsubﬁraiee@?@tbe
step (a), the device bifeddi8ad Bl FBGRACILAR: Bine R %ngte
wth the substrate(? In‘l“%r ﬁ&a} RLY, | krgo or. E Eh% ¢
the same position. g ? © g rrath pe Iy er@ ghee for
wherein the device fo'thet"ﬁ'@d‘i'cﬁ G@oﬁﬁewvww@%ﬁ@w c%r?ﬁ?r%%%‘eﬁttc’"? waigh are
one laser (11) as ene#gpagbpiEsechiron ong angther ipofder tngermeodath ior decaped iohipe
to claim5 or 6, whersibstrdthé poptinied, sdeahdtcelindOeortsr wiities saccessively by energy
control | able mrror dgaerord Bowidyohe afothdrNehdbdih 8tdrik@! JR & YoRBrised, with which
according to oge of céh@'daﬁceﬁome .Zmautm%k éherrg{}%aigmjn%neﬂ Ldy GRABRRL Sffbe
an_ acoust o- Optl cal or %Cltegigat&w E)}P s c% TII'IH SP{ thmugh the

printing machine acco?r
n%a?maaw%m)eanﬂede %%ttenr@micﬁtepr pi GfionJor the

control unit conprise®!
machi ne accordi ng to Bieduefoncr angigy is mayedloogihrrmah the sibsteatacld) Brordes fa 2wty
of the energy can be inbtodbe subgletth&h aiibg danelpesiiarbstrate (7) or can be
SOroved countep | o the transport direction (13) of the substrate (7),
by the device for gt herdethihd WedchifRaRbrafd &8 SmBehRGeiA HotRaet BE inttiltion

that it can nove. of energy comprises at least one laser {11) as energy generator.

7. The printing maching according to claim 5 or 6, wherein the contro! device
20 comprises a controlfable mirror device (55, 57).

8.  The printing machine according io one of claims 5 to 7, wherein the control unit
comprises an acousto-optical or eleciro-optical modulator (53).

25 9. The printing machine according to one of claims 5 to 8, wherein the control unit
comprises controllable lens systems.

10. The printing machine according to one of claims 5 1o 9, wherein the area of

action of the energy can be moved together with the substrate (7) or can be

30 moved counter to the transport direction (13} of the substrate (7), by the device
for the introduction of energy being accommaodated such that it can move.



