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PF 00000615677 Kal> AL arfigi nal Iy fil ed Printing machi ne and

met hod for pri‘nting a substrate 5Description The invention relates to
a nethod for printing a substrate in a printing machine, in which, in
a first Ste,%orjid%i ”gi%,e{jransferred froma flexible carrier to the
substrate in acc e wth a predefined pattern, by energy being
introduced into the ink through 10 the flexible carrier by a device
for the i ntRrodiog tiashinefandmeatiyyd fos primtingfa subetratek evaporating in the
area of action of the energy and, as a result, a drop of ink being

t hr own %nt ﬂ%t he substrate to be printed, and the step being repeated
at | east onte P being transferred at |east partly to the substrate
at the sane positions in order to intensify the pattern produced.

Fur t her nor ephet RgentidveRtdientd &l raé@sd tiér priming™ isDBstARE M Beprintibg machine, in
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printed, and a’device for'the Tntroduction of €energy Into the Ink.
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circulating belt, so that the laser acts on the carrier on the side facing away from the

ink.

35 A corresponding printing machine is further known, for example alsoe from US
5,021,808. Here, foo, ink from a storage container is applied to a circulating belt by an
application device, there being a laser within the circulating beit, 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 to 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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converted into heat and thus evaporates the ink at the position at

whi ch tHe | asér acts. The application of the ink to the flexible
carrier is in this case generally carried out by roll-based units, a

rol I di ppi ngni&iey dﬁto%%féﬂ?h%Q@E?dd?%sﬂ%ﬁ@bﬂh@%oﬁ &a?g\n@@t b SK¢ acts.

bei ng 5transferre tothef exi bl'e carrier wmth't e rol
During the printing operation, the quantity of the ink |layer to be
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t he di sadvant age |
substrate tR9WM§E TpWﬁ 'ﬁld@&'%@'égf %’@ﬁ’tﬁl@ﬂb\ﬂ@ QSW/@? 8. As the line print
repetitfidon rate increases, the printing preci sion that can be
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invention to pro earre n‘ﬁa\[[:‘)rnln ine
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of 20nul ti plwalgy iohtdayecs. dfs a résulie tha guandiedd pinting isugstpnes ics berirabsiengd is
ag hi e;/ed a%lrﬁ}éﬁpaﬁfﬁﬁ#té&‘ HBW%U& ﬂ‘%td?ééﬂﬁalllf]tt@ QU tf*uéﬂchH@eg{?iEhflerl%ﬁg mBBRines
obj ec Il

machi ne V\/m e%sﬁ% 4 %)é)se R eq?gﬁoiu Inge H@%W?f%”&lt Fq{krage
froma fl eanw@eéaﬁhﬁlp@ﬂtlmq)prﬁnféfosmfbﬁtcaabe aphlem ctﬂam@s aresulta
predefined pattern by energy being introduced into the ink through

the flexib llfesscrﬂ{ Et &y thg ;ﬁﬁé’én?qan\fe%?rji teoe PH%JG gtf‘ﬁr%]th(%' a% aegtir}’lt% rg%&‘gﬁe

of the ink evap
result, a dY}b(H‘ @fak$ HHJOE@PﬁgtOtWSbm Watytcrﬁéh% ikdeyeitte b@oorwéedpw meags of

30( b) Qﬁpeaﬁwlﬂ@e stiging(ai)e lme, ingastedgringng brécisiei end aanns/ikerasedniiared with
| east part iy E@tHdAE kSMS bt Be 9;#6{}[9 same positions in order to

intensify the pattern produced he substrate is transported through

the printing machine during the printing and, after the transfer of

ink in stepheapject h@oti'@via@byfaonethh@fdrmxrinﬁrmmswma’nratﬁ inenerirging insachine which

control |l ed cbi amaf@bm g,t@@g during the repetition in step (b),

the | m§5l S tgart]rsa];wsflémng snf( fg'om a embl%ogar%eleropo alsgbs?rsate! rl]ﬂ accc?rdgnc?e 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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« Furthernore, the object is achieved by a printing machine, conprising

a flexible carrier which is coated with an ink to be printed, and
also a device for the introduction of 40knergy into the ink, the
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carrier to itrediREs aﬁ @nér y B8n pei dﬁnﬁglldmln%cﬂreﬁ@a?ftheﬂ%é QfePbf RN of the

ener gy. The dey| oduct | an. be contraql | ed

in such®a ?thé?en b%em \r/eéjakogféhe& {c'g'n g‘ftﬁ} %g)ygé rmged %hé&? _eH’O‘fed
t oget her niQoHnteRdd dimenseos digolin Bfr th@t%@sﬁatecahor@ér be@blsoionwete a gne
the trans pcrépeaiedﬂwéndm bt ddvieesiabsiig aitredudtivnostdaterdyo ch@paddsea tplurality of

wite a | i te?zﬂ!:r)é I'ﬁt?'pérgrar Jﬁgﬁ%ﬁé&%&?%é Qﬁ(\);\th@rt h%qé@ttb %Bmﬁgns&ite

ener gy conprls
of fset fr orFPbﬁﬁ@saﬂrapme SUHSW%Q be BF'%tSﬁﬁ@n@aft%“'?%?aft NS %U%GS&E'Y%Y by
subst r atle temelyy gemertted folbwitdhate anothene can be written successively
by 10energy generators foll ow ng one anot her. As a result of the at
| east one repetitio ransfer of | k trate to be
br it ed at 4G TesisBe A it PRE aasaiig.ob e, e pae o iyl be
of ink is aciteshvaidhe Agm@ pasgightin @Bch hasand miltiyer amipailaraoﬁ iok iDachiened.
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of novi

t ible ca
Coget nd it sERES AL b, &f mh0fa IPER™A BFediBE S eRpia St g esiote
repeat ed agriecaepeheomithnte subsipie & beugoaied, elk detgnpuradethafibe repeated
posi tion asapbhieatiph esretikng aa@pikbd C@Itl an eRdctiynihe  bamé hpssitivay as aBe preceding

conpar ed ""'a@ﬁn-%a%n %Fﬁnﬂoﬂ?th'%’z\gé“é’(‘ c%g%gtape% \Bu'iH e brﬁéeth?dé K T Iﬁbg%rlolr at

precision ¢ trans
in a plural hwr'raimuﬁe@%@n PEP '%%@FP@&%% at the sanme position to t he
substréle to be printed, in one enbodi nent of the invention the

substrate ig otrdét“ié B@ratb?edto t?em%fé?Xhé lnﬁ% Iaigafh) faserd ée&w dégeta?‘fhe same

rinting of a t
Pl £ pl'e. agBRIERA B SUPSTaIE 9 55 Bupd duor SpnadTeRbor panRgien e sussrate
appl i cat i ons tanspeded iline by §ne &r eadhdcasetiolmdngimeyprafiog of @ fiee.| Innls lsase, the

been \évrl tt&:ﬂeQQrH?ﬂnﬁidefniét iig n{ditﬁnew da8b® of e BEdirked t{F&BVI% RNREFhiple
in or [ an

oo 05, BpBidiby el e g PTGy chel el a8 Ea t"‘ﬁithFPWPfeh@dy
of the |inds theesuhshgierfatlee pintesvisyed wimed mnefdent arévitee negriinenEowever,
i ntroduct i dife @l lieBemgypdrsisCMY pedsigsin thaSaldhe & Waled fdt; fdlliend thiaingsy

MOVES onwar ?tlﬁhr@ thh gﬁbstﬁa?? anﬂgvetdhcfrhw”agétang’%(ﬁ @&desfopfﬂegﬁﬁtﬂd&ﬂoﬁ B]eenergy

substrate
mul tiple aﬁpP?rH@(”?%W ?%Chp%%b’ EY th'ﬂcﬂﬁ%‘%‘é? mqves |°§W5Fdel?3é?r“@% $5 theh e next
subst r &0e ilise s prrgpdvheabe cobtiat atteysante posjiort deetherpratediyy ome Bndiehus a

Cont i nuous £.h&s BeSIcalich Rekgekeed in particular when | arge and heavy
35 substrat esﬂgr eBi% oaLe Iprpl nt eg In this case, together with the

substrate to be printed, a continuous novenent of the area of
i nt roduct i dipweiver, litds ereéerg%d if hecaubsiretd iolrandported dentinuougy ithrpugihthe printing

subst Irat e. ln?ﬂhmeaf(?,&{tltnh&% AFainBbdrids Oﬁreﬁerrleﬂn@‘n @aﬂ.cb@ewmrgé eshd fr%'évy
e o bl Re LBl e g b a0 Bar i, Y TRl e <
| i ne can bé&oplinustamovemertefithe arear &f irirasyican ofrfee pperay isegrried out in order to
print the substrate. Only after the printing of a line has been completed, for example

multiple printing or single printing, is the device moved relative o 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 to move
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40it is of course alternatively also possible to print a plurality of

lines fi'rst, tthen to nove B08/0779PC PF 0000061567/ Kai 4 the area of
action of the energy relative to the subdstrate such that renewed
printing i shéarda &thc@bh oftheldiRr§ARtNO% tHeONBstraBuCh WSat ThdWdd Brinting is
printing wt hr. al |f| I asﬁere %ERI!JISC&'[I gn Sof Ih@k Iist“ﬁq(;sﬁ'l' bl €t 51 n th% i
case of mulECS DR HEEATe HeTPeS 209 AMidpebiels ABiHovE  nuigist apaleation
at a | ower o§pidelpesfiiiei n t he case of single printing, in order to
provide sufficient time to inplement a nultiple application of ink.

I f the devi i ptroduction . i |t
ener gy gonddiocase HombIBOMHRLYR £ ba RGOS WG Re RUBSHIE oLl
| i ne bei ng SREPY theR DRSS 05%!89'8@@@39,@“9?{8?&*{0@ oyide suftiFenidisee todmplemant
ener gy genermatitiplevapplidatign bhiekl i ne a first tine and a |ine being
overwitten by further energy generators that are present until the

desired nu r of superinposed line prints has been reached. The
ot o nalbBe dBlics Hehe IERRai ANt aniacs SUiBa Srery Generators,
cor r esfdéndshe onultipde muintey isofimpearsegyd 1Yy thenbreabeing . wiittenoonker by mnieeenergy

ner oy gond. hemorlineth B ALl Siqnabmgalh AHIIGHR I £ARD 1N 3 1o
conpensat e B PREVITRR Yol St SRS HHTTaRe DAt HIPHER I (ng figsied
enbodi ment huiber ©f Huperippessdoline portsahgsi tieen iregchet. dherggxigenensmdes of
t20 L o0 be Frsﬂﬁérdﬁﬂos%ﬂdlinei Prir€l Gr tﬂhi@rbmrfdaim@ﬂecdaffesbdsr&isettapﬂ@ymfgﬁmr@t Ohdrgy
0 e ntr C . 0 (0] .

ener gyclg)ené;'l% a{%%tr%rg‘alh r‘bﬂg&n@vbzedw%ééep ﬂ'tétr ét\r}mﬁ? %Iéﬁ'%e& %&%@tdrnat{ﬂ'g._suf’%@%ﬁi'g each
way, it isp8%sis enegypasnralars gre asianged siftsel yinnthis Ay fikrigfrossible to
ener gy genenaipensatafud thatraridpertsathe dubseateal so to print a line

repeatedly with one energy generator. In this way, the nunber of
superi rrpos%%phi ne prints can be greater than the 25 nunber of energ%rS

generators Ry N7 SAMOGReTY, IEiScUFP PRSSINGEPT ArRigality Ohengpy gepsra

action20f tihbeemevidad amd, tinedditién.ifer pnebethednergogerteratokseto Eheanticdable in
hr ough t he T e b DUET 05K BYD NG, JHHERAEH tethd\ediBgpftr wit
poi nt “ont o R0SITEH. hBaier 4y pEsE K5 o quREc oeoPBeba feieR] gneroy
case corregsorairs andhet dhie gawe tirhe @se te dribk at inensdpeategly. withengoerergy
to be transgkpeied. Priekeiabine Mavesradf digemifiset Nné BAnts 36 ®ef grosed hhahthe

200 pm,:i n I rant ange from40 to 100 pm However, the
size o 5t h@B%{g)tteW#(;érﬁeég){&éqﬁE%%{sr ed can differ, depending on the

substrate to be printed and the printed result produced therewth.

For i nstancdeprdet td actpmesd tlken bintet osge, ahd aegerf adhorf afahks enémy on the ink is

par ti cul ar i6lRl Jdif IREOFHRLL AbhiBledh! RIERIAF byt bn&iaREERs iffbduBEd into

other hand, in tHhe case _o[? B i nted rogﬁcts I n“whi ch text is

r epr esent ed® dHkalroysh; theificy Ifo?%mﬁrrg’ gapeesr papiees Ehe siei of 1BF daint o

produc&la cthidrthe erergyrimge intloduegttlistfoaused whitis qask rbiragpdnde dretheasint of the

graphics, idot ks badvMRIRAGBOWRe IRtPtd BE thdnSrePidBl freRtaip sald LedidRklr iR the

order to prré)r(ijguec’f‘re'orr;i1 ‘l%l tg%roolunma,qg 'pa?h%ular in the range from 40 to 100 ym. 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 text 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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- B08/ 0779PC P?:OOC%%%%{%%?/ Kai 5 In order to obtain a multilayer
application of ink, it is possible, with the nethod according to the
i nvention, to prlnt aline or a nunber df lines singly first and then

t f
o flvleggfe'r W%Eg & td BRiA AR TidyRr %rgsma%g? PG @qﬁ A isGoddefife Wiltf 1R method
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belt. The flexiBle carri 'S par
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thlckness i ner gy
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to be woun@nbRyiudk afe §@lable 500 maReiaP GURASE pofymidFd vkl Y exdri§le CaYIilRles.
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 t he subdm Paé @m@dkﬁféﬁ"ﬁﬁf rﬂ’ﬂ%r.mtmﬁem@%imq, dhe ﬂ@X'b'ﬁé}ﬁi“’\V%Uﬁé’EOﬂ?ﬁ Bn@ Gukable
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it is 25 prb%fv@cfl‘[nﬁq.lp i o arl Fb?l f#o‘?)f}'mé)h@'pggé 51’ &1{1’(1"\% t?g c%ﬁre???atgé t\)«ﬁth ink is then

circulatin
carrier by U&‘NQH"‘Q ape @“&j&ﬁl ?‘(%tth%ﬁr'ﬂfé\ﬁ %@abé‘f whishs Wity theypid ef a daseeniel is

t he pri nti negnpglesed from theltactzr retiesubbieatpde be pahtedhiiedh cartier isikeri wound up

transferregnpfd Q%ﬁ %%afﬁarfér' @)(aniﬁ?e t\pi’ﬁcﬁ %Qﬁttﬁéﬁ Bl P8 @fs'g@&ﬁgoﬁn%\k%\/etrhg is

ai d of he |

"ok hadSbedrtbre B de The sariddo g ofasd by A HENEYRG el e care, G i
resul t, theppliddstndhd dagble amvyiehodrogendatis dpplicaton deNiceohetone said carrier
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necessar y ) C

ur 1 ng- ¢ e 10 g o B SUSIte e L BN Al dirins e of @i der the
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carri eBgandubstrais.ded airgsi8iatiere &So lohgpr asy &emagerddue i loR ik ordthd ¢dfrier.
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carrier firs 1on O
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of a roll einkosppéicaimatdevicel fin ardeotd &roid isk Uyt o thet flesibieecarsied araff in tolder in

:alms<o ;hen iebich §a§é0t§%'(rzcgﬁdr%eta%di‘f%ﬁn ﬁeﬂr@r SBHE oh fid (Fd;mé!aw ft/%néﬂ%ﬁ@ é&?s t'orF mbve
S R e R A hec i hist are k sy oSiebl b3 phd o rhe serigte The
flexible caemmaai of heThecamke caned edt, farexamipie, iitethdhid of arrpilasor @adoctor. If

then be fegq rb%rt;@@séd'lfér mh%vélgfﬂ'tﬁb inkf th@nﬁqg/p@ggﬁg% ub&the same roller with
0000061567/ Kai @ Ilgr Eéo a I‘OVI to [.e e..the |nl§ it i

course als¢ g i'Vel % P ?idb Forore roo WS [en? 0’ B% ad?’%@?%l%odjs '6 the
the r ermvalro’fé\“or’[ah@q\fﬁmea g theerofey 'Félpppﬁd tm@ear;ﬂpveremtuqiﬁh%fﬂemhl@ carrier.
40  The ink removed from the flexible carrier can then be fed to the ink supply again. If a
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If the ink is to be rermlved fromthe flexible carrier by a doctor,

t hen any desired doctor 5known to those skilled in the art can be
used. In order to avoid the flexible carfier being damaged during the

appl i cati ongpfr i Bﬁ:\)idé'ﬂ terrema% t&ge rnlﬂe]t r.@epxalrs@falsb%ekrﬁmﬁytpoggmeffor one

f ble f t
backi ng. r oltPIEsdR P eiovERe Tedht Far Gl of Be Ik aTEPHRPA "prie FRRIGeE of ik

applied to the 10 carrier or the roller with which the ink is renoved

fromthe cafﬂhberﬁk Qo b@@erﬁ@@é@ﬁonﬁ‘#ﬁéﬂé’%’ﬁ]@%ﬁ@ﬁ dy Q‘@{)bt%r rtﬁé?Péﬁ%ﬁdésﬁr@ﬂ”‘de@r
usted in such a way

carrier t hi essure . is a

t hat thg R(IQO}NE ?ﬁ’\‘?ﬁ Hﬁ%"e‘Bs? ‘E‘Banﬁe Ué%‘?’f‘pl etel y but no damage to the
flexible carrier occurs. 15The deV|ce for the introduction of energy
preferably Iﬁ@I’dHrit(S asoi@tthd Badile @@r@e} B&iRg dahage@duiiy ﬁngeap@f;camohmafe ihg or

that the l %%f@l?ﬂ%sp?ﬁﬁg "9(6 it |Q 8@3&?@%9&% f}/eﬁ[??/ éﬂﬁé tocﬂc?oﬁl%ffased with

secti on.
evapor at e th%aldn‘PJ i P%‘?’ﬁ'%@”ﬁ%%ﬁbﬁ‘@ aPRicater r Oﬁtw'ihe‘ﬁ@f’h ¥ inkys arefieddo the
transf €0 i tcatriertdnahes ubiiet méth eyhith tHesinkdés essavey fram cos cerrier bhéhd dedidr with

fromthe |agae, fh@tiﬁk E‘?éﬁn ve]éofrérﬂitl% fler, !ﬁwﬁsscdcsbrﬁlb'tbécﬁ%%bme% fa@ﬁ:s@d in

20 suitable sorb e contained I n sorb

| aser |ights g’h&‘ E’Bﬁ\}%art "E‘e Ik {5, FengyEq su ﬂaﬂg?'léra?c?W?E‘?ﬁ’ 'P"d (R daméae %o the
possi bl e f dexibleecaiiiaexcblre. carrier to be coated with an appropriate
absorber or to be made from such an absorber or to contain such an
absor ber., i ch absorbs .the ser nverts it,into at .
Conovors  teStby B3R B2 FPSicRREbs padtel pEaT R Rl Red et o s The
mat er i al wafvantggq chadpardathatghe hesep Depaisesedr et be ifenisam@nicoa veresmall
absor ber V\/Qir@&ﬁ oM Brddied InBSEST dneftis ittilsqdaeiale. irporder &ﬂéﬂa@bﬁﬁéitrieﬂnk

the ink. Slfrlotr]{Jl leefle%%?eoée}?ﬁérst L aﬁéqgwa sfe ff"fé’f?l@ sl&lb \ZACHE Eene% ssary
it paty sDEME Mol eh Pl de Lhates: f st

nitrites
the ink f rd‘PnGPﬁéel? F@(i'ﬂ!ﬂ’fé‘r%ﬁfﬁ? dgsef cbnTP H@aéoT%G%tet“at é larf@sﬁyf %CPSSEb'e fOf a
exanpl e fishiablé absarber totbiectontuireeddp éfisatne dwhibh tabsorbaﬂiedasmdlght amd conderts

to be able 1tt|ﬁto%éa’t‘t/-\l?err':dtﬂ§|§r?%&E@?béfj.blétfor'tﬁe I%QE ﬁ‘f’ththbetég‘éted with an
9

rintin macni ne
D or "t i P BHpGR ey DRy 9. D% AP TeBy AEB1 M @PSITRR ff &0 cagigl F4eb an

control uniabserbei, nwipieh tabsatbar theolabery tiglddarslichnvertst it ertac heatu|Hdvelver, it is

print Ik ng i %r&@ﬁ&ﬂ lﬂireth@nﬂten@:@tcaaw t§laegmadé B8 anﬁa'i&ﬁau @ﬁéﬁé ﬂgnsp%@eﬁthétme
no in pri nt

pp d be e
ayer  Zaneits radafor 8ng,duf P =60 gher 2% Bonerl st Bt dantontoRest 6o
ener gy, the&ogEmeddn thamink. $wta§lefab89rbeémmjfm®mmarb%§@ks metal nitrites
cont r ol | ableg nistdioRideglevi ce. Using the controll able mrror device, the
| aser beam can be deflected onto the pattern to be printed in
accordance 40with the requirenments. Using a suitable actuation system

and sui t ablSlitgble\iager gyhie @V%Ogﬁéﬁ?Qtl@quﬁFth@GObdméw Rigiibte carrier to the

30 substrate are, for example, fiber lasers, which are operated in the basic mode. In order
to be able to print a line repeatedly, it is preferred for the printing machine 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 onio 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, very precise control of the laser is possible in this way.

The drives used for the mirrors are, for exanple, actuating notors,
as are known to those skilled in the art7 As an alternative to a

control | abl .rmsr R@,ry ;ﬁseféeceo tof of the RsePisARISHR i# u"a.Q WY RObriveRG1skA36 the

5 for exanp r] one acoust o-
el ectro- opt’]"&%?rs P © ﬂ?ﬁla@gg MHROTS: i %fPéI"B‘E"Q ‘b{‘hoa%ﬂg‘%do‘“d*b‘% fial
or electro-optical m)dul ators or the use of acoustooptical and

el ectro- optALad ai@ﬁéﬁv@tt@rascdn%oﬁ’éﬁé)nﬂ%sdéﬂc% it I.éﬁa@&gbgs.&e,to Bontrol the laser,
control l.abl,e mrr devi cgartr%ana

ot ot 5o e, O 0 A oo BB el e e e oo
control | abl® g glygalisy st aeaustaprtisairpl @I@ctr@r@m%émocwéﬁﬁorseorcfbmusgl dfegraugto-

such a way ddﬂaé] alid | did drbo@ eI M ddigaters |§a|sb@>@sﬂﬁlet heackiitlsl & @btrdlRible mirror
possi bl e. v@é%@ﬁ a%f tbtﬁg:ﬁoﬁ?ég %O:Jdgﬁlglg % h%'}ﬂod%(a%]%”s firstly the

| aser i s focuse ocused nore precisely; secondly
accurate sel ection of a point on the flexible carrier is therefore
possi bl1®, iln adhite embodibenalttheecdrdrot mahscﬁr&pns@sdnhtr@fabla”lbni systerd®, with which

speci fic MyAneket O tgb% fidd iﬁts%c[tn 9 @ tﬂéq rﬂ?lﬁﬂel naﬁr\\ﬁcﬁrﬁa r%l orpﬁqetsnﬁstrate
Ie

| enses is carri
by o op! aciaB0tgites B eens of e R TRliERIe [dns YRS Mgy (05 laserR ToResec,
cont r ol | ablteatni pam)lbedewseé ,meret watisely sazbodly denowate selettvose & kbint ed the

in Ehe art f%&%lepéz%ﬁ@rr @Qh¥re¥b?§q:os£nﬂleaﬂ¢bﬁe9% bb%l&%‘ﬁréﬁéfb@@'o%t 'o?”ﬁk in a
system can

cont.r.ol EVI ce an
S oot dSa PEale BRnhfaE e Subitalk b B RLS ofE Sl haltees S Sfipgou
use of a cdetedmumiby,tilting indidedal dgnsapios Ry displasitgripe enshe Takbisrengs dut as
i's control ligthd dthsa of BRCEdNS|I4ME Afiror devizedadtudtihg BtoRMartiwnntdl thd<l gkilled in

printing, ige a?t ere glre\?g}éﬁ%ﬂs%d irﬁgdgﬁ&f tla{ahcotnggﬁ btl%?ein%r eontl A O seq

of the energy Bl noved
counter to ?%her &’H'&rﬁ)ropmﬂ?”laé MyFeTofeieRe a@é@étacavétom}atl@ﬁeord@@ptf@mpmal
t he i nt20oduesddutatorsf ener gy bei ng accommodat ed such that it can nove.
In this case, the entire device for the introduction of energy is
noved conc This is necqspIt for exang if energy other

Chan a1 asdh 2pd0e bt (S ghd cPatH aPviienears Seare) & Geambonssr teadis
i s preferradntraledse agpedfit manndeniacdentd impamechmuitielel rasding beiaralteanatibsy

g??ﬁ: : ect efbld&p@ﬁsﬁ%ﬁ%a‘;ﬂtﬁe RN 6f abtré)nocafdtﬁé érférgﬁﬁééﬂ be %Je'd%@ethgr with the
Pl s0 pedsi sTRSp of Rbved shiierBing ettt SfGieT Sihs ubsitale FV i diics for
conpri se atthe isfreducting of aRpY Paivg@meeyodetad suchingt it wan otevar b ttms casrydie
of f set fromnenredanetiBehe ihtfodicted of endigy RbhevddcsHRBPRAaGHAL E!'hfSQ§ nb&&sary,

e 35 of faeb RS UPEtaiy okl t@hangseerqé (b0 SUBRILRE Sonebl 1L s used:

case, a line

then a secdRWepsh it iSi yelerer redre atcophe deavine pith mhl%tfwo@ﬁ?r Bﬁarascqnh@e
first [30ne deflecisd imga $eeificecamer Inasder, toperhihatultipld privgings pri nt ed
repeatedly by using a plurality of lasers. D splacenent of the | aser

in the transp tlon of the substratefor I tip over |nt|n
of the samd” FBW&% éﬁerﬂftonh’e‘&'&@é?r TREIADEER 580%58' legfor fhigedguirsaler
in the trarh@mtmdchtloeaf eoerggfto Ehmpsubat leastdwo daserhas ebergy @guemithrs, which

BO8/ 0779PCar@%rr@%@pgfg@@-%ﬁfibneganother, in order to be able to compensate for the line

35 offset produced by the advance of the substrate. In this case, a line is printed first with
the aid of the first laser and then a second print is then made at the same printing
position as the first line by using the second laser, so that a line is printed repeatedly 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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» However, if the intention is also to inplement nultiple prints in

whi ch the nunBer of superinposed prints of a line is greater than the
number of lasers present, it is additiorfally possible to control at

| east one |%%%%e§ﬂi¢iﬁehh@hném% é@& tt@lim.sqamemr ffnhﬁ’p% ;b;llrn@.rr ﬁiﬁ%ﬁttﬁéun)llmb@r of
To inprove the

{enst oni ng “HEGIBRSsRH R i, i, db farEBiph AL 4R R BPC of i pigrenf it s
order for @fdéﬁpm@ytn@sglh@otohcmml aklpast one leRer suchihpl tedakier ean. wiitg a line
addi tion, bypdsséd\g a tensioning device, for exanple the distance

bet ween the erX| ble carrier and the substrate to be printed can al so
be adjusted. This 10 makes it possible to set a constant distance

bet ween f | €% IBIFEOVEPE iREintedninaganis is MeEeaver Bessie R aepvisgeh tengioping deyice.
of mul ti pl evifprwiigh ihg fleaibid dantiss i$ enelosed,en vrddr érmaxpmipl torsghagtrabittwavedin
tensi oni ng tﬁ&ﬁéﬁtﬂe%?r@ VYﬂ'a%BmBHeb)Pﬂélﬁé bQQn&&? @g\)@g@ f?rdé ?tr%”&isttahée

flexible carrier can I ses ast

gui de el en®RiEen P élﬁx'a'reecaarﬂerrmgéae bstiale e srigied Cé'f‘ aﬁ‘?ebed% Jugtgd. ﬂEi“rIS
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e e S bR rRRhPaeE B e hlisq B FSIEBS hRNe by ke
i ntroduct i ¢arrefr cendegymodiyedreamprisss, quxgrmp@e at leask ivas guite @lenents, bilich

carrier is z&BFhfRIbPhecvs eldss 'oﬂtﬁé%vfc@gbﬂfheluﬁtrdﬁmﬁéh bieheRRLIid Sase,

1 rodyged a0 HRpbRIE S STRLTELSE e QUBSTRIS ] 808 LI Led

In this Casf?ér an@%b@medtéeéﬂeélﬁ@mr th%lmr@éa@t@a Oéleéérgé’éﬂnﬁ q’[%aﬁh@‘%)%'ﬁe gevice
t he ener gy i arrbegedtift@diheedsviceofdr liad intheiuglivrief ehegenBy mMisdnsbéf the guide

transpar enteltﬁ?erft@%h@ﬂgﬁ@éé ctaﬂlep% feﬂ%l&qu"ﬁr%glselg% ttl'iaeb eﬁloﬁ”‘ljn @vhgfﬁ' tq§ enereg is

el ement in tran

a gui de el dHEHCEhARH “?es'nf(d? ﬁ@asfage% 1o g ?%Eateﬁﬁ’ebeaa%ﬁ? a@ W“Vﬁ'ﬁe itis
use of 28 r atbol prssiblestotusatontyhend gidde elesichbdu$res cage, threglide tlemedbisdochted
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flexible Cgs'&ﬁér%f fh% S g§?%t8%§ﬁv !¥T§Nﬁé?1d§t ]e%&%(tf)@'ﬁc{)ei D8Rt are usgdl, these

shar p- edg e carrier
Goai Fed. or R iR PRIPORIIBUSD £ TEhR A pber INRL (e dsiancs GobtenLipede
t he i niBOwhietemerds isbeuflicienisb empledhent nuiiples plidtinga Seitalbe lgeidprelernewnts kaye, for

]‘ Ihgulo(rj' ghh%ga%%h't%lﬁﬁ@?@lb@& %gﬁjhﬁushé‘\éﬁ’éﬁérﬂé‘ pbul NG t'threS?éH 19%@9& Whe

or af ex abl y TRAVE Sairat 8ares OUT e sk Hist gBlPHite BB H4r Prer eV
pr ef er abl y damags éotetligxigle ¢assey. t han 1000 nPas. Liquid inks that are
used normal Iy 40contain at | east one solvent and col or-form ng

sol i ds,.for t LO7

At eosast 0 éﬁngya%gpéae%rﬂmﬂa‘f{k owtg mosé%ﬁﬁ?%? i@ ARAOCdRRA S8he i which can
sol vent andedrassterieddp the subrdigta t%e peRted dqyetee dristrg s@ghing agprrding to ‘e
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is used f

cont ai ns arfer%{ar@PtY. gé"ﬁﬁﬁﬁ'&mo‘éﬁéo@% W?Q 'Pﬁﬁ'%r ‘-‘H‘a\'&u ks Siptaae useAverally
it intdlheabntabuidt alebhet addi solverst and, cblor-foexangplselidse atoboexanh@ae kpigments.
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10 according to tﬁe 'Avent i on. By using the printing machine

according to the invention, for exanple paperboard or other paper
products, plastics, for exanple plastic 9ilns such as are used for

packagi ng, h%ltwélg ﬁﬁ%r %ALTBR8 gbes;i‘)l}e Pk | lc%ﬂ}ap'?a Q&bgﬁt%d eld¥ically

printing macme SO _sUi

circuit boa“PHg“C“i"‘ﬁ PeHicles dignersadrB the, palygis for F%SafB%’ep'Pl "Htséiﬁ’s? sfohg{%PW’? a
any desi r edirciit beart! ceodedratdastitathe ikkosed.tlo adiSitibmse pskicllbedhen atlaser is

art. The cws@alfér tH@(i‘rﬁéilt %F'Eﬁéﬁr’g?t @.scaafeb@o@%hew bido %Bﬁ'tafnlseéﬂ Q&&nve which
Enbodi nts. o

be. expl & nliSPS ngeciatE HIooR B POVTBw G udeet: SRl SIHFES Al for
drawi ngs: Fixgmples heken alask higmenitcor m@@hw@ plgmeots a printing machine
constructed in accordance with the invention, Fig. 25hovvs a schematic

Il lustrati qpcé)nveﬁtlcgn%\/ Fﬁtln%':%% %&Q%ﬁé&’ t%hg th%\éﬁgétra? 8 SRTWS‘?C{ 5) nprgfer%biy

25i ntroduct’i on o
printing nﬁﬁ?hé"%’t@fr@@t @t{ner rﬁ%&%ﬁﬂéﬁt@evﬁaﬁhal’é%é’@i ﬁv@tﬁﬂl\@m thgp Aevice

printing necbérdiglo aeprérsien. By hisiny it @rintiag hisghind asbording tb ithd iRGention, for

enbodi ment J, le‘}n?:li%t 6%9?{% rP(‘\jf’oiao e§&g?‘§'] %Sﬁ?tgsplgﬁgacgn%lr %§§mpﬁl 5!3&@4 !ﬁ1§ such

| ed around agrura on ro
substrate PSi¥edpst 86 PEEFAING. MR 19f'® OF sPPPEFitesfilmEcat Alse Q%Br‘”ted “The
substrat e 3Jrintmgengyhine dndt theduetedd iand alsbhauitable fbhpontgiy dnrueutfﬂoepdsbllrethzs

carrier 3 33sé Qh@s@éétr%é B%eaﬂrﬁ@ec? s u@ﬁal@ Jn?%é%?red)&r&h%oh Eﬁt%‘kﬂﬂwﬁfto

dr op ofiEin YR S M ST aé{'dt oy

which is introduced into the ink is, for exanple, a |aser

Suitable | @%gﬁlrﬂéntwﬂkb m@ntm arsaflidhatear dake tapadingd Qﬁ’&l@ﬁl @@e&ﬂmned in
into the ink | asers. The advant age of the use

of a | aser nﬁrgdgtaflt%{he%ﬁizrm% g%ﬁ,cngfiqp be 40 focused onto a very snall

point with a cross section in the range from10 to 100 pm B0810779 PC
PF 000Q061%6Hekdrbwik@s:and in this way a very accurate printed inmage
can be produced. In order to permt nultiple printing of individual

l i nes dur|r|1:g the transport of the
ig. 1 shows a schematlc iflustration 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 arcund 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 prinfing 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 into 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 um
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. substrate in the transport direction 13, according to the invention

the | asér 11 can be 5 noved together with the substrate 7 in the
transport direction 13 of the latter or thoved counter to the
transport djp | L@ %gﬁnt of the | aser
11 in the trnaﬁrg ! ‘Pa%%rvg'rtalt oﬁrai%w h@a %&%ﬂa I's illustrated by
a first arrow 15 and t he novenent of the laser 11 counter to the
transport dnradén an pgBniofmdlfide quingibg adf eindividsali linass Hudige thdyraasset ehdhe

arrow 17. %%b?tre&@?% ?h@fﬁraﬁs‘i&@ﬁ@%@c%”ﬁ Qbcdrlifig @ gRr anJvE;ohtthé sk cé‘rpbe

possible to wite xac te Wit hout

Do n & b el Sactaty Wi BRAnhe e P e *mﬁsppaéﬁsettq ordhs Biep or ippied
can in t hi souslgr trethapp@nspelt direatioa clidl of thdeulsdnate poBid inovemsnttdidite laser 11
applied preyiRUsANsp o@aﬁsct@nhlsr@f th@%ut@ﬁl%'fb ws maﬁﬁété@watf@éila&‘mw 15 and the

following th t d.into

hoxt i g iishlonf of il Bber IF okl 16 et FRpotiansBi T Y7 & W Refsigts 2 is
envi saged, illustrateddueasrcage arewt Haristeheesyllpkihegeevemens psthadasst Titoit i thus
sl owl y 1bharpoksiblehe weitse 10 esddigrepdatddh wiigout it @crgéerofm Reteabtebd printed

t th te L W i .
Dr it e SHBSHR ok B0, IRAETRRIoI P B 07 L3381 ol
7, it is ndt®syaeposiionyas et eReliqdayeyiopsly- é%d?ﬂ‘? & Beehdy/eeergprinded eypepiedly.
f1exible cdslowing thegnnty cfthadné the lhesr 20s yredvebdso thienat dide inTardehihen to

end, the fl ?iiﬁ{ mbéat%rﬁ'n%t bﬁntfﬁ@"@@n@&é’é&bdnttgﬁﬂ%?ﬁ{g%%h%%t i él?ds%'ra% 7

at cons ant I rec rrier

S TIT B s BRVeYmare SPrbhaom hrgaree SRRE Rt OBk FHG © printihe
subst rat e Bubsirathé vplmlrﬁhemgavarreat ®indeway pisi lagkrtld. t he 25 fl exible
carrier 3 by an application device 21. In order to ensure a uniform
applicatio of i nk I|c e 21 in.the enbodi nent

PP st at od Risies T ssept rosBa8 ok s ARl $Bsf i o Suistaf Lt Brnecpssery
i s applied ! guidpéhg [agsi Ibleéictﬁ,@ﬁw everzreghef befiesble qavess Sipne whish uiorielg has
to appl2p t et bedn tendvanl FoanitashdbyhaRa@msle Ghrrikr Bagkho@dr Solin@ the Widehon

serves al thRSane c&%é??nt o8y 8l FhilbAR dgr8$t|oﬁrof W blife GhERE Biiustrated

carrier 3. I's ap icator 1o
aid of an PMIENRIMO1S- 27 I n the enbodi nent illustrated here, the
inking roll 27 is inked via an inking plate 29. As an alternative to

the inking mh%r& h EOM‘%%]\{@J gn@ éuBEt'ké{Q 7 m heZ nrﬁiﬂ@ﬁé?% g apﬁﬂa@@]%i the
=

with i by a desire ose
art. g% ﬁ‘@%‘g%ccé"”qr@ B¥sary ‘fedfce[kﬁw’] WEPh FHIe B4 %m(ﬂpﬁ“‘faﬁ‘% of
a storage daunttaenappligatbnt kevcdellc dattbe @mbcbﬂnmakt iustrated ahege poswisesean

toI I352\<3I),i fp%gﬁﬁ:a%rtrlall tzbew.tnmngq rm?é Ink2€ a%'ﬂﬁ'ecf fH tr%niié&ltﬂé‘%aﬁiéme»' %beontact
ro (0]

Lo e oy ouPleale e o dprly *Bzéﬁ& BB Rl er B PR s ebirof 25 ¥icn
I n order t&eBEElkite sanle tine pprgilentionraller forithetiexie carier 3.alhgrinipis applied
cat cheo31 té thepagplicatodrdiined igh 4ieaiaadiamenking kdius. attreédemgb@mehmﬂustrated

00006 a7 e e iy BRF1E Kbl Vi ol Jki6ttyd 28 Oa ol BHenadit s tnkiinking

0000061567 al ne talns

i nk cont ai REde 28 ?WVﬁ'gP%@E"%M £7n‘éﬁ” 330 Ear?oﬂ‘&(;’é’"@b'ﬂ\?é’ﬁta”é(dﬂéﬁi dceéifed
it from a sleliceRrbowoit thbseskilBhl iashaeraedEadr indtanse, iitds pesitss &ryhe inkihg roll 27
exanple, i, Wﬁﬁotaos{oﬁaraeae&ni.ﬂéwsn& tﬁt&aber%t&i\/@dﬁ At e i 5%1 b8ible to

st orage_cont ai ner e to us

ont a0 ey *SPe0 yiR oS sSk3T FBATS SUY EH PSR STLRbIP b BrAvidse. i
i nk whi ch s pussivicafmplmed than twe rélisetoi b eravidedi isror@eratadagidys theeiok to the
renoved fr@exibBesi@ker again with the aid of the applicator roll 23
after the printing and | ed back into the storage container 33. In
order to keep the ink in the storage contai ner 33 honbgeneous,

stirrer medhaisiesin gtlepisinigdgering eff éharikipappbd dediip patghereki i @do\@ieidrm dire
mechanidgm kradinient ihegetedkidré erhki dblibtted Dyt the driputdtedtre31aR 180 HARR into a
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The amount of solvent which has to be nmetered into the storage

contai néer 33 fromthe 15 sol vent container 35 can be determ ned, for
exanpl e, by neans of viscosity neasurendht of the ink in the storage

contai ner 3gyradOcdrithifereIt which dofitRRsBt HkeThd Mk @XaMRlden tHelst8aYE BobtBRer
st or age cogéal ne

33 th a,viscometer 45. Via the visconeter 45, _.the
Sount of S v Pas sHive Bt 1t Eh, & divihf sbfingh SSORE hePestd it e
45 is pref éeadisgnedor gpetprii irh osder dat igR@ce csoment thaighasy syanerdted frome the
sol vent. 2Qidragurcdriginst 88.a0i6 MNBAIsIHEY todtse thB&oivakt édhtdifieemerdupdlement

The 1 kors PR TRicile G Ron PRl i Aficfthab BebliBbity D PhBhe Edrer
Excess ink 3Cﬁqdﬂﬁa55¥¥@ﬁ remeyed fhiegmdhe b’ﬁéb@%'éwithih%ﬁ'a of HsnanRpleater ofl g8 after
back into tiepdttogaye leobhek Mes tha3stuiage aontelner 33| Inn@ddiBto Kepline trkderthe
to avoid i dtyi g erré?? ﬁdn‘?&ﬂéﬁ%@us‘faérétﬁfeg?m%?ﬁi?rﬁmsﬁ E@dégg'(? nﬁﬁr@ferab[y

irregularities; and t re to an I npairne e printed | nmage,
| nk not t r RFSAERY A APSITRG SUTR SIS RERIS MOWrdRdVRSE SKIIBMT 18 1 B RMbELe as
carri er03 Agastres héchahsmabBd Bér instenegp piny clEsoed stirér @8 é pewvided. Suitable

printing. TartRi SeCffl exhbnpleS pASHEABE GRIYSAibE stiff€sdiaiRet din@rOfiate stirrers,
rotation of t 3 I's opposed to the transport

he licator roll 30 2

direction f‘?%?“%ﬁge# ?tggﬁr%%ragéﬁl szrée?_rs.& The ink removed fromthe
flexible carrier 3 with the aid of the applicator roll 23 is w ped
Sff t he apmhb@rfj&{nt bPsdIvehd Md{lme]{she bai rﬁet@{]edfiihﬁ_ th8 lstdgd @drltairdr FMom the

ri ps i,pto r cher wfr i i nv ck.i .
he ot dPrg st CoRalR SO cat oe' OGR! ! AAmBRLE) HHRC or iy
to the appl”ﬂ%aé’elfﬁm%qu thes ifkj inhth@hsterage Hentaieri 3. rienbieand. b pessible, for
fl exi bl e caxamele, & etidipitise slosayepastaibére3d aith enuiveridier #H1KkVih nievisbemeter
fl exible cakrier 1 i f o - r:
st od doair i grpulidh 582@@?%6?%%8{%5%?21& *ﬂ%ﬁ’éﬁ%ﬁ%ﬁ; TheUsBilfictet 5"
exanpl e poPEBIERVRIVRPSTivAE 21 ALNBRY TPBIErNg RYIFM VR IR SeMeNti nk i s
renove@dfromthe flexible carrier 3. 40 B08/ 0779PC PF 0000061567/ Kai

12 I'n ordemrda thdBlopie ddmimdriaal 8 ihkROanshbrié® bPaSHtbng hlin®BE through

e,a tensi ice jin

nmbodi t, : t he. . :
oo i oh ke ) 67 R RS B 28 R Bl G b PR PRl v
way to avoilking pleigudSa Fixeessdnladidpaleackdntp the dép ¢atebarsilenddrom tere fums back

addi tion, o4 $6rageBnRineeBS VRN REurdGMé a8, for exanple it is also
possi blzg for a 5 constant distance to be set between the flexible

carrief and the substrate 7 to be printed. Such a tensioning device
conpri ses, 17 gidegicaaysickink gndng erethel f@ﬁ‘@l‘ﬁ cagnrS aifl bHs I9sding) te ¥Tagiuarities and
Cﬁrri er ? ittsergforaliechn ihfpalimeyit efitRe grintde irabgaTinK ndtsrapsferred edthetshbsirdte 7 is
t hen prefer r he .ener gy .

o say to (HAIcaIERE R Baf gl id BLYR, et 1o 20 e
11 is t hen PIBENG Jorthis deltibpevadiadecks 3he BrertongH retatery el the aepisaiqrrol
Al t er n&0i veéRyis opposesi @l the tpmsporbdectioar 1 7esfalinp| feexibteocaprien8.dEhe inb rgonoded
el enent s, i i a4 W of $el ; i
ccrens | o[RS RE A St B f o B sy gedonon e
between ¢ h&bt BE" dReAB RIS PiEE &0 &t e Ly iy Sxcher 3 o Uiicn

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 {0 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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15 the laser. Alternatively, it is also possible to keep the distance

bet ween't he gui de el enents so |arge that the | aser can be noved
bet ween these together with the substratl2 or can be noved counter to

the transpgy Brdyrrt@%;h@@ejd?é @fﬁntémnééa?%eg z)b@%;&e, Y rféeéméo@?neﬁt@ Rvide a
tensi oni ng_ devi ce, tne pri |ng’t_area 9 can, be 1rrp(&grr{?nt6f W {h go

constant difFRRIEHhEEVISH1R thekalting g§ieR & p¥ilh whiRe HUI® (GBATS Yy 9§apPe
bet ween t hderfsianeidbinecrdar ini ibis \gayatedaoliteinsgbitities end waeeshie theifiekibe carrier.
Qggg_gtenmrl]s ngﬁéditﬁﬁﬁ, @3{ g@_ﬁg"é}ugh t&%éngﬁhﬁﬂmnt g@pgt%@?npmé m&F !al%r possible {)or a

1 TI S S | )Y | . . |

o et a0l SoaMO R EbRe (R M teltiett o S farEger apd Heufitiaate P15
mul tipl e 2Bgniedt iISugh@uensigniog dadppeempiseshior Skiysplead euide elrengt preredhich
i's possi bl éhe fBxibleecen®odiigRiiddd lfusty ainedgles @lertdi® i€ e6@¥ed, Shis is then

i ntroduced i i ble i ' .40 | LN,
order to tf E%%%EW%’E‘”%”F koethég‘%r%k@ttogoé{wgi ‘é{”tj%r%f m"‘géﬁ {OI %y&?ﬁﬁé [E%%r Wm
achi eve nulth§ srbogimentilipiratadaberes The 'asgr Hlili ithare ledr ionthientedile Lamianes
i n orddo t dhroogt thesmiddOeiéthent ayer thickness of the ink on the
substrate 7 to be printed, the laser beam51 is first led via a |aser
nodul ator 53. In the | aser nodul ator 53, for ex |l e an AOM or, EQOM .
the i ntensi‘%ﬁ"@f"’?‘}‘rét SR PIsSIIG O E*aakiF el P*’nggﬁ‘i"% QM?,B%\{IB?W& of which
exanpl e, t lvee|gugier elemrnbie lswit¢d heidreoan@ande ghidei eleroentds I¢aatqur after tomlager
fSIOecI fic ?fﬁflaf ihBrefisld Siort d%%tbﬁéé"?éthz\éléﬁ Yhe @Qa@}é%htentst, tﬂet%_eahc% tB%@tlﬁér?\Mﬂw
or ex use,an acousto-optical .or an el ectrq-optical nodyl at or
55vi ¢ n1ani G1F Taser ARERRGRHA At SRes Pl Baicen Moofiaancs Seieim o ot
mul tipl e peiameniyy spi lergen thabvihedasaibssr he engved betafeparthpemiogaiharneith the

| aser nodulsabgifai®ds cdrltee hased chl@@dNtd ihd tParlsgdrt viréctdndefdr &ed du@Btraters, or
55 to a polygonal mrror 57. The deflection mrror 55 conprises, for

exanpl e, an actuating 40mtor 59 with which the direction of the )
def | ect i on BYi Peais ghsichng irnsicaindedeviey the pEntingearez Aoren bepimplemented with
000006 2567 Kastadi3dimeanisns.t Tids |rasies ibeassibid walkedpethaopreding dadp bdiween the
Substrate iRt De i i qwai

direction. ?IZ{(IBIte h?%%ﬁ%%@ggpé %g?értga?é g;){& ﬁgﬁrﬁt&ger O@%R?%lgrﬁtg %f(ra?llr}%%&go
i n accor dafBREHEThCIRENYBYMEFONPiHENHYE TSP IMREOYeHNg PERIGY IPage.

pol ygonal mirror 57 is rotatable, as illustrated here by an arrow 61.
s g s B R g e o A L
pol ygo%gl H{ipﬁr@rg’lgyggﬁgswrgoﬁlge ﬁi"?sﬁ@e %fe Wﬁ%cﬂﬁipﬁé‘?’igl%' t he position

of the dot to be printed, the laser is deflected at the pol ygonal
mrror 57, |h @k éMbedignt MestfatédBb@, &Y e6drpy & Bhodietl ipetiad flakibleherddr 3

mrror and i.ts cal. I, nt exi Mo '

mhi o 1 o SAR AR DS pROLD o BRRLRL Ito el &GB! ilptety, in order
converted itheehigeamuitinleaiindagdhptip é?]sﬁiléWF'P%rPftrﬁ@Q of aXinglrecrdgy fo iapregse
or I by &0suiticller taidkosdarithd ink tohehé altbstiate glm Be pAyted sthatsef géehﬁ 51 is first
solvent in i v, j 64, .1

drop of ingog\gagpé%% gré%?fﬁ%qﬁ ﬁ%%’%%gﬁggwa}og533%5%3%@5{%%%%%&%“/!'
the subst r $1%INESEY BethG BRI, canis ¥arad. s'ﬁﬁé'éd’t?é’nﬂtqrf%mp@s iheslagggean be
t hus suppl isecteedpen andect inndcdelotp . prinhontihBgeai@ygreaniy aligsi. Alernptnde hnweear,
be represepligdisolpdsSpbdgbr &Rk 8BNS ah hisRASHtRENor ACHOERY-HRichOmbdRator
i nventi,pn dethl ctipn IWl t I"b t he a:,\ﬁ ofﬂt%ed defl ection rrﬂr 55, rpakes
mul t1 pP8 pIHCTHE B5<ErEI beam REWRE CRIFHRES 1S Okt o BTk miytiple priing yigee
| ayers to nHwinguwsirated.7 to be printed.

After leaving the laser modulator 53, the laser beam 51 is led via a deflection mirror 55
to 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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20l n addition to the err%odl nment illustrated here with | aser nodul at or

53 and deflectiion mrror 55, it is alternatively also possible to use
only one |aser modulator or a pl urality18f |aser nodul ators or

al ternati v%é/a n{%ﬁfé rlesh ﬂ“?éﬂ l?]é 91'0%8& Qit % &%trsiéer Inat srtrah éﬂecuo

Furtherrmre tron o

aser Can
oy Tane o3 PYBES et A b PEST RN Ak 1 ROVSRIRL Tt eﬁgg%rr@am 51
conbi nat i ons offlexder imohtcdanckentethe @&xairefl|lipetposiiioni Te dhis emdd theaseiygonal

nodul at or s mlﬁopgm%téed@lee as s irBREMRF Sy hf alréw@hSO still possible,
i nstead _of the controlled |aser or as an alternative thereto, to use

a pl ural5|ty of | asers V\/mch are arranged offset fromone another in
order to cdnpElesdR keqrothetlpger foeusspone pimetfaklovdnd sxfieslion at aafl mineh 63, an

which a |i ﬂ&hél@fbb}?a@nw 65 ieposiisiceanantating saprpabrinor 57a8t 1hase® mirror

printing the Plgﬂgncﬁﬁﬁ%n tﬁgﬁ{o%&gfglthﬁ P%Oggﬁlr:fgy g%elfa%é' %'c?etﬂegtf at the

desi gnati ons’ € Ca
7Subst r at e PORIOPAZ! MY °h§6dedlﬁl‘§§é‘rth§(§i@ﬁ abispiiyettodrefiester gt thsr 47° Hé'”or r and
substrdpe Thisbikbiceaemdint medis ains feible diarreetd, aumich3s coated with an ink layer. The

energy of the laser 11 is converted into heat in an adscrption layer on the flexible
carrier 3 or by a suitable adsorbent in the ink. In this way, some of the solvent 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

15 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 modulator 53 and deflection
mirror 55, it is aiternatively also possible to use only one laser modulator or a plurality
of laser 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
suitable 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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17Movenent counter to the transport direction 13 19Transport

direction of t'he flexible carrier 3 21Application device
1523Applicator roll 25Backing roll 27Inkfng roll 29Inking plate
31Drip catcher 20 33 Storage contai ner 35 Sol vent contai ner 37

Stirrer mechanism 39 Circul ating ngtéll.:eeqi |line 25 43Return line 45

Vi sconeter 51 Laser beam 53 r 3055Defl ection
mrror 57 Polygonal mrror 59 Actuating notor 61 Rotation of the
pol ygonal ni rr #infidg @3cHiBem rror 3565 f-theta objective 67 Drop of

i nk 808/507739PC Flexible carrier

5 Deflection rolier
7 Substrate
9 Printing area
11  Laser
10 13  Transport direction of the subsirate 7
16 Movement in transport direction 13
17  Movement counter to the transport direction 13
19 Transport direction of the flexible carrier 3
21 Application device
15 23  Applicator rol}
25  Backing roll
27  Inking roll
28  Inking plate
31 Drip catcher
20 33 Storage container
35  Solvent container
37  Stirrer mechanism
39 Circulating pump
41  Feed line
25 43 Retunline
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-theta objective
67 Dropofink
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PF 0000061567/ Kai 15 Patent clainms 1. A nethod for printing a

Ssubstrate (7) ‘in a printing machine, conprising the follow ng steps:
5(a) transferring ink froma flexible cdbrier (3) to the substrate

(7) in accosfdanceinsth 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 the ink evaporating in the
area of actt.on Afnathed derepgytingnal, substrater @3 uh tg panithgo prashinenkoineiging the
bei ng t hrown orfb;po\,g!ngzstg bstrate (7) to be printed, 10 (b) repeating
step (a) at le sferre t 0 the
Substrabe (7) 40t @néﬁﬁgygeéﬁwg%&eﬁﬂea?ﬁﬁ C3o e Eﬁ@ﬂé ioptfee
produced, wherein tWi§ & amrstefiagc paltero ARSI Being ttwdyked el ink itirgugh
machine (1) duri ngtﬁéﬂﬂeﬁaep:rarrmri(egbﬁacheva:fetfar tHehidtrbd @ish &F eﬂérg?(ngorh@ of

Step (@), The devi e (R LDGAALLORCLLOD ALySEY Y ddefolld AL Erlf o

such a way that,
transferred at the §%{h%f o7 Pﬁ'ﬁgé@'SWH gt thp 3§?-°éﬁ“% &) to be primfgd.ret hod
accor dilieg to cl{aj mrdpeathgseipn(al e leasiaiosatnk Hefrg irandferesusgidedst dhattiyrte the

by 20line follow ng,p F'at@r TZtétnﬂwe %arﬁel b&ions- mTIBF'de'fr%hﬁ’l(ijer%ﬁycotﬁ? Ptern

to claim1, wherein t i's transported conti nuous
t hrough the printi @ ine (1) and, in order to repeat step (a)
t he device for the introducti on of energy is noved together with the

substrate (7) 'vyhe;’eﬁﬁ)rﬂq;eéuﬁs@ra?é)iéltVarfsBBrtéd)thPchfghStHQ%hFlﬁngmﬁ(z})m@k‘lf)tdlﬁng the

ooy ol 3B he e gtintng Spd aE et Rt o i 8 Ribrlal oS HBNER ret i nffogustiop of

one | aser (11).engup.iThentraedduserticowdy Hgltdiriop dheepetiidngn stap (Phéhe ink is

laser (11) is Q@ﬂbf@ﬂbh%dtriéysaaqecmttroalalgamla%ah@f@(aystem control labl e
mrrors and/or |aser nodulators for the nultiple witing of a |line.

6. The method according to claim4 or 5, wherein the device for the

i ntroducti & ofThﬁEIE?fE?‘gx}‘C%ﬁ‘ﬁg ites 6igimy 1 p\oerain thy sybstrale 61 ds tipnspartad Bne by
arrangeg of f setlinkrfoliowimethanoitier of 4 ineor der to conpensate for the
transport of the substrate, so that the repetition of the step (a) is
in each case carried out %log? different |aser i nti_ng nachi

conpri sing % f 1&g MEEOZapeGEding 49 <IgiRl dn W!'Eer?fﬁatﬂ“@ds‘wsfrﬁteaml ;ﬁktrqr&ported

continuously through the printing machine (1) and, in order o repeat step (a), the
device for the introduction of energy is moved together with the substrate (7) in
25 order to apply ink to the substrate (7) at the same position.

4, The method according to one of claims 1 fo 3, wherein the device for the
introduction of energy comprises at least one laser {(11).

30 5. The method according to claim 4, wherein the laser (11) is controlled by a
coniroliable lens system, controllable mirrors and/or laser modulators for the
multiple writing of a line.

6. The method according to claim 4 or 5, wherein the device for the introduction of
35 energy comprises a plurality of lasers which are arranged offset from one
another, in order to compensate for the transport of the substrate, so that the

repetition of the step (a} is in each case carried out by a different laser.

7. A printing machine, comprising a flexible carrier (3), which is coated with an ink to
40 be printed, and also a device for the introduction of energy into the ink, the
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40be printed, and also a device for the introduction of energy into

the ink, the 1308/0779 PF 0000061567/ Kai 16 device for the
i ntroduction of energy being arranged i A®such a way that the energy

can be i ntroducedidenion thé Inﬁttddngn@f Sfieﬁ@r y%rtd@rrﬁh@% 91f s&&heaf»be%xum @he
carrier (3) that faces

a
From the 11 exi oneranih B bl b "Corlio afe (Rh b Sige MG, Ser
area of acti on (@) thehtacenawgy fromHbe #iknse hat Bikdeipedetes fremdhe flexible carrier
i ntroduction of(3pred gybstrate {78 tconphigibd @dan AresWt Bcon\ethd Badrgy Neharéifahe

of ~actign of t"cf‘ev?c%er’oEYheC%ﬂogﬁctgﬂvo?den%@%%eﬁ?Woﬁt%ife@qn}ﬂ@ﬁtr@%ﬁtrﬁaﬁz

to be printed o ort
of the substrat@eg ?f aclion fylaeenergy san H6 BoYss Wﬁtf‘ér with theesybspatgt(@dtabe
and/ or wher ei n griveddenviaebd arovetheoumtr mdthettrzompat dEé‘(ﬁlbg)('f:E)OﬂimhtB salsstiate

plural ity of engsay cagngy Lol YWikAl 2 KbealdiNRTIOPLhSRIn el RGror

anot her in orde to con{P or tra
gy

printed, so thafe Ty e Por e o Rl A ek |SheRgy e gigrs which are
gener atlér s f ol lawinggd affestafionhene agthahis pdenta ngﬂnmﬁailméarampditrmg the

to claim?7, wheyigkatbhs IEF?ﬁhﬁ?t@df 86 thdlea himd cad Ut waﬁeritéeéceeae@%y energy
conpri ses at | eas ener gy generator.

9.
printing machi r%engéag%rlsécfl &’"190 Q:Ei%ﬂ ﬁ?ef or 8, which conpri ses a control

unit, with which the device for the introduction of energy can be
control | ed ssuchTrehaihtiy hiabising abcdv@ingtd biad7 NeReahalkd Yeviciol the ift@luction

Dt 08 TR 19 BERY AL ATk BT ol E LD chOG, BRLER). eV e

conpri sés a contro e’ 'mrror device
printing nmachi ne according to claim9 or 10, wherein the cont roI uni t
25conpri sed. an Taequistiog apichival acsordirgewt dlaimoPior Salvhizhdvhrariess &TIptrol it

The printing magh \nmcﬁ%gééi{dg%ﬁ @qumfoenfct.&rl & drdy %a&l%elc WAGELL LR G 2

control unit conprises ¢ S systens. e printing
machi ne accordlng SrPé‘” r@P%ﬁ #4Y-7 to 12, wherein the area of
action28f the energy can be noved together with the substrate (7) or

can be noved, C%@t;ﬁi‘htlﬁ@nkhﬁiné%@&%@@btto @lairﬁ@t WRBrenl Bk c%tréuft?ev&@b:%wp%@s

(7), by the device.f n of energy bei ng acconmodat ed
such that it cahHd Eabiﬁwfﬂ%5§%g£ 5%1

11.  The printing machine according to claim 9 or 10, wherein the control unit
25 comprises an acousto-optical or electro-optical modulator (53).

12.  The printing machine according to one of claims 9 to 11, wherein the control unit
comprises controllable lens systems.

30 13. The printing machine according to one of claims 7 to 12, wherein the area of
action of the energy can be moved together with the substrate (7) or can be
moved counter to the transport direction (13) of the substrate (7), by the device
for the introduction of energy being accommodated such that it can move.
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