PRI NTI NG MACHI NE AND PRI NTI NG PROCESS THEREFOR The present
invention relates to a printing machine with a col orant support and a
transfer device to e (o] t r IJ~Qota.
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support are arranged with respect to each other in such a nmanner

that a fir dihe presapsibsentiogrislaies tp grovdng maghing Vit FPIRERNG pner YKl piransfer
the printing machine, a colorant is transfer fromthe transfer

devi celeovint o trivesfaabobnantirsuppesetyoiardo Bei qjorpnicupdet whearbinghe ehisferdevice
apparatus to deliver at least part of the colorant fromthe col orant

SUPPOrahd QR GolBradl isiibriongaedidnae®fvin tekpoes ieeadieahs: in such a manner that a first
Furthernore, the invention relates to a printing process with the
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a col orant support, whereby at |east portions of a continuous film of
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support onto a printing nediumor a transfer neans, in which the

col or ant tianefer g6ess-a vol ue and/ or positional change thought about
using a controll ed energy-delivering device, thus transferring a
printing ddturbatmorthehgrinveniing madésuto or ptingng rreaskerwitieahs . foHeweng steps:
the colorant is placed on the colorant support in a manner than it

forms aRsReESeNM cdlbllnt GO hMaaus: fiElim okocaddized: appogywhsrebhenleast portions
applied to this filmso that the filmundergoes a |ocalized change in
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fromthe colorant support onto a printing nmediumor a transfer neans.

Once the.tr fer action fromthe col orant support 0 i
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the col orant support has been conpraom sed. from now exj st _regions in

whi ch the cWCoAdrtl/Fad Shdistiosss 3 eastingaresest Fgr thendordet of M Fplgrant from a
col orant support while in other regions the colorant still forns a

fil m wioldradttssppert ghtoad ptiltirgkmedisnoor otragiferaheans] umehichfthe f@prask angsrgoes a
t he col orant support is then replenished using the dipping roller
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regions in which the colorant has been ablated, |ess colorant or
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contain relatively volatile solvents, and so regi ons of the col orant

fi | m whilehe pepwditior, and shd argent ipshisodgion is transtoled e thaupporent sMppaid gato a
bei ng ablated dry up. Thus, particularly in regions which are only

i nf r equaiitabyn@lhdtoed trahbfer fiehs®. of col orant may :try up and slick to
t he col orant support. Wth this prior art as the background,
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correspondi ng printing process whic even after several transfers of

colorant from the col orant suppart.,to intin &%di nsfer
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> uI:)porcompromised. There now exist regions in which the colorant has been at least partially removed

form the colorant support, while in other regions the colorant still forms a film with its original
thickness or original volume. If, for example, the colorant support is then replenished using the

dipping roller principle using the same amount of colorant as before, then in the regions in which



The aimis achieved by dint of a printing machine p.rovided with a
col orant support and a transfer :devicke to transfer colorant froma
reservoir onto the colora ﬁ support, wherein the transfer, device.and.
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a manner that a first transferxone is formed in which, durin i
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the transfer device onto the col orant support, and bei ng provided

wi t h alrdedyi wethy sappdriatiug-upof del doteantatipp@ashe fbm of oflotant wbothos gntduced is
fromthe :::olor:nr support onto a printing mediumor a trari SCer
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col orant. su rt onto e ¢ol.or ant I [ . T .
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aniline dyes, are used. Preferably, colorants with a viscosity of

| ess tdianlot000GyriPasD and siekxtoitbeFaprapt pepdr ably with a viscosity of

| ess than 1000 nPas are used nftng macbine of this type
al | ows t he Wahahianiriorsuppotie Haokpeundkae pupentiwineeshyn dimes toghrovianta pdnting
applied to the colorant sunport in a constant flow between a coat or
reser Vo dhiRf afdg BREHPdndShMBeHHpepbehs g cHEdicdmGarseydraltrhfidels asfedolorant

of colorant, which is terned the col orant supportSince in this nmanner
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of colorant or_even drying out of the colorant is alnost entirely
Fur t heéRBReusifimngrghe Bq%ﬁé?ﬁp%tf the piachine it is possible to

change the thickness of the |ayer of colorant on.the col orant su&Port

hi a stepféBss manisechicvpdiby dirkef appaies BRCRBE BrAiedil f cplgrant support and a
transferred can be adjusted Although it is possible to _
envi sagesfeerteoit nentrsnsfer vdibeht filven tr @nsfer wévitbe coprantpiuapettj kéerein the
arrangene. nt, in one enbodi nent of the invention the transfer device

i.s a fqdrerbeRe hsd BRIzt a0bYors bietaahged With e@ptdtnbi@bksh other in such a manner
operationprinting machine. This is also the ease for the col orant
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delivery apparatus to deliver at least part of the colorant from the colorant support onto a printing
medium or a transfer means, wherein it is provided with a colorant stripper, whereby the colorant
support and the colorant stripper are arranged so that a second transfer zone is formed in which,
during operation of the printing machine, the unused colorant is transferred from the colorant

support onto the colorant stripper.
The term “colorant” as used in the context of the present invention encompasses all kinds
of printing mediums, including solid colorants. Particularly advantageously, liquid colorants, for

example aniline dyes, are used. Preferably, colorants with a viscosity of less than 10000 mPas

and particularly preferably with a viscosity of less than 1000 mPas are used.



an. axis, or it is a continuous band which is fed over approdes
gnd/or roILerS'and whi ch can nove in & continuous path.

rinting of, the.object h £l nt At i
can be car B RO B BbFHYSR BR bR bR RS SPabad, Sy he
col orant support, onto th rinting. mediu r 20indirectly b :
Cr ansFAPRPhG RieLHl BeaiorRHoHPROLE bFeians SRRt it b S5 pthgp s spervoir of
nmoans (for exanple a rubber sheet) and then fromthat onto the
pri nt thegrintegingvhine and the megiven earisdas Hentyes Pl eplarast.aduph 15 taLBeH thesolorant
when printing a printing mediumor a transfer means with inting
machi pgypoat. hhae anhissugper thei ®léomit @l thy colvked suppawi tskeonieu@sliobeng at least
i,e, afilmof colorant is applied to the colorant support which at
| eqst ppaially adut YpBitkably completb Fdtke@rdpdidihenin dfe pHetihgvetivnobyild-up of
-his produces an essentially coherent continuous film of-colorant on

the coloranb: E&ﬁg&@lom 0¥the chlbri8s AIRARRAY exti@d@. | ow continuous

application o m of colorant onto the “colorant support, the

transfer device of the printi chi,ne i.s.provi Lr.ans
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manner such that a transfer zone is fornmed in which the col orant

gui de thickiess pltherlayrs od copait o8 the cploxHE FERROEYN G %ﬁﬂqFﬁe‘ni‘Wﬁé@B?" the amount
device onto the colorant. In one enbodi nrent of the invention, said

t r ansoécolomnawhidie trabyferred edn epdjiséed r ansf er devi ce; which is fanned
as a roller, and a colorant support, also formect as a roller, about

t hgi r respeQthiowugh il gloksibRl to@xeRage embodiments in which the transfer device is a plate-

like arrangement, in one embodiment of the invention the transfer device is a transfer roller
which is particularly suitable for continuous operation of the printing machine. This is also the
case for the colorant stripper, which is advantageously formed as a roller.
The colorant support which acts to transfer the colorant onto a printing medium or a
15  transfer means is, in one embodiment of the invention, a roller which is rotatably mounted about
an axis, or it is a continuous band which is fed over appropriate guides and/or rollers and which
can move in a continuous path.
Printing of the object to be printed (also termed the printing medium) can be carried out
either directly by transferring the colorant from the colorant support onto the printing medium, or
20 indirectly by transferring the colorant from the colorant support onto a transfer means (for
example a rubber sheet) and then from that onto the printing medium.
In one embodiment of the present invention, when printing a printing medium or a
transfer means with a printing machine, a colorant support is initially inked up with the colorant,
ie. a film of colorant is applied to the colorant support which at least partially but

25  advantageously completely coats the colorant support.



In the next step, the colorant applied as a filmto e col orant

support, i.e. the colorant, is delivered frontthe colorant support to

a printing medium or atransfer arFrB‘o
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energy heats the colorant locally so that subsequently, there is a

| ocal fdmargeldrmttonehyollomet awdpdr position of the col orant on the

col orant support, and the colorant, in the formof a printing dot,

moves in tHe diereabidiment té héloobi@einube beplipniiot ed tigfilmt dthgolowdi wmio the
or transfer neans) and is taken up by the object to the printed.
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colorant. In one enbodinent, the delivery device is provided with a
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Inc | ocalize energy to e colorant on the col orant
suppo ti.on, of t .
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particles, for exanple an el ectron or ion beam.

emboditreester dévichevliidviesrbiron as hiwllgpphil apicomt GEPRME Rl fptmrtdna,s a roller about
colorant may be direct, i.e. by absorption or uptake of the beam of

ener gythéintes &hﬁe@@kﬁp@mhxaiself. Thus, the beam of energy is directed
onto the coForant on the colorant support. ?this can he carried out

both from Qufshde s%dtﬂerb%ld}@nt dpbhéd ad 8 fiRASS Rl ®1drantUsepért,Nad. gtolorant, is
cylindrical color ant support which ts essentially transpar ent to the

ener gy e pport.
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conductrietsy, hdagy thexempiaat locally so t terbsabteattr JRergrista Er@%’?&bangf: iprfhe volume
colorant fromthe colorant support to the printing nmediumor the .

t r ansfgx/dreasision o€ giconsornenai the icolotdre shpdom, ofid thel cotamtt, onthe Werm of a printing
col orant support from which col orant has been renoved and ha which,

ther ef Ofi emotQ8n kit GkNEss 0Pfhe &ﬁe&% B¢ gﬂﬁtet i(hmting ged@al of tredise eckany) and is
t he col or ant has been conpletely renoved i thweyer, in order

for t &8 ure hom)geneous conditions thr the

col org n]}-’esr{i’f(g eﬁke%tbetﬁmﬁ&gf t he col or ant support i n accordance
wrthther ention, a col orant str| er IS ed in no

of the proce®EC i é"hmi‘nsbedo ?@V%é’iﬁt Ctt"?t‘?es 3 §jif g B ﬁ% BleEEi" O one
| ocation. nope. enbodi nent of the invention, th| S.is arr ed S gq

that aemlaionent famdelerery sweice s frepvider rthwhiderice dor g ‘ES’E‘@ 441 Bﬁ cam of
the printing machine., the unused colorant is transferred fromthe

col or agierguppiehtis prtmdctdhbr ¢l mealitedstppliggsion, oflenettghite thaaplerant ahtteg colorant
partial ablation of colorant, the colorant support is cleaned, i.e.

at heng;ppafitscohat MBIyl Qefdtivh drep@iAtiige,on 1dabea p@rh@haﬂ”fthesctﬂpﬂmt isi deliatred to
| east part| ally renmoved before fresh colorant is applied to the

col or apé ﬁtﬁ%ﬁrﬁ{aé}m@or s tsfe"i“?ﬁé‘aﬁg fl‘%ﬁl\/{hg %ololrant suppo¥® B HeAmlSF energy may be an
ment i on i ntr oduct i on, also discloses 'a colorant gripper

wi nch is vided to nsf er t hi

stri pptslrctgtwegzn&tlwﬁge gﬁé@t%&? AT N SN G o Hampte an
t he col orant support and the ptinting rredl um of col orant residues

whi ch, elpdtaugdon E@%ﬂlcome into contact with the printing nedhain, ate
contam nated and thus are not suitable for returning to the col orant
reservoir. Rusthembodinencof drantvestion, pherpiplivati 0f crogygodde $okpsent may be
cl ean the col orant support.

direct, i.e. by absorption or uptake of the beam of energy into the colorant itself. Thus, the beam

of energy is directed onto the colorant on the colorant support. This can be carried out both from



6 hi a further enbodi ment of the present invention, the

transfer device fen inking up the col osant support is a systemfor
contact-free application of colorant onto the col orant support, such
as a dppisidspaaly ingfdenaght sy soehle dn Wk et hpBev atiliodrifa) %wwglsumrt which is
coating system a vapour or sublimation transfer systemor a simlar
syst emefsentidlyptane@trérano dfe cetgriaatn, i.e. the beard pasersehenpi thenmhoraot suphert.
invention, the transfer device, the colorant stripper and the

col orant suppaf tallaneve Anodnhers URPOE tihahtisHY frrcesr@nes applesd  sdctblarant
manner that their col orant supporting surnices have opposite
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other. in gne enbodi ment, they are advantageously formed by one and

the saf@®RJF{ er. Thus, advantageously, the first and second transfer
zones are arranged i medi ately adjacent to each ot her, [his .
neans that Akl ajatign onteansfar ah dfesotdrag freosh Beantoranitserraibiodbe griaheg medium
support, and cleaning, i.e. transferring colorant fromthe col orant
suppor by theamnkfer o@nid, echiout rengimiy thadéland colears amshapparaat sispport from which
In this respect, in an advantageous enbodi nent, the roller which

si mul t aneRushys BRLMEMbH&I hkARSHBIChI@¥iEsSe aMd thibEnsobotiandolstani iPets greatly
and the roller of the colorant support are rotatable in the sanme

di reCtie%ﬂcé%{]orrgéc(i:q;ol%)ﬁﬂth-s%etegicgm%@f?eéndd\%gt he transfer zone in which

t .
on the oné han orant 1S tra omthe transfer roller onto

t he cal onan{, support and on the other hand the cal orant support..i
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supporting surfaces of the transfer roller and col orant support rmvel

i n oppedptast diterébe norgurn of the cojopant BBPRGTRAR PEFOTERAGE CBilahg TR Rtion, a colorant

colorant stripper are formed as a single roller, wherein in operation
t he roftkieperaf atrivezet iansf drecden bt tiegrodehewbishds dmvnstepinppfehe anadgy heplication
col orant support have the sanme rotational direction, then

advant pge@us | i.onk BEbbelh@ft 0thetiRgerdtioansfsak atdevdcasuanthat heccwol oraasfer zone is
support are at a distance, fromeach other such that their col orant
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from the colorant support onto the colorant stripper. In this manner, after partial ablation of
colorant, the colorant support is cleaned, i.e. at least part of the colorant remaining on the
colorant support is at least partially removed before fresh colorant is applied to the colorant
support by the transfer device.

WO 01/72518, mentioned in the introduction, also discloses a colorant stripper which is
provided to clean a transfer means. However, this colorant stripper only cleans one transfer
means, i.e. the intermediate between the colorant support and the printing medium, of colorant
residues which, because they come into contact with the printing medium, are contaminated and

thus are not suitable for returning to the colorant reservoir. Further, the colorant stripper in

WO 01/72518 does not clean the colorant support.



and second transfer zones are formed Mthe i mMmedi ate enViri anni G at
of the location with the shortest di st@nce between the col orant

supporting stifle:tea voi di hi ndrance of the rotational .rnotion
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bet ween the transfer device and the col orant support on the one hand
and t Kele#IisraPAt SUppBTEMaing cOMaciciateorrpiratity phprelpragh opledhe iqedsrapiasvgport,
allows the thickness of C e color:ant Bins cmthe col or: dm support

t o be s@h & aldgursptayerri wGhrsystenCahicleshobtessllgfconhrellabt@itiag 4yftichmacappur or
be adjucted by ellertging tile relative velocities cif the col orant
supporstibiv@atset fraces softeihhe atsiranst Seteae™t hpplice@brosBidlérast ri pt K r and

col orant support. ht., one enbodi nent of the invention, the

printing maghipehasifeseSeiiOhledth, thersRkorantceand &18iaRPisRper and the
roller, the clipping roller being arranged 30 that during operaylon a

t he ine, lLenjeri i.S._.r Vi VQI I.. .
ermboc e st iR e Ml U FERETBlch o PPt their colorant
transfer device, In an alternative enhodi nent, however, the . transfer
devi o SUBRTIERE TSR IALE PBITEF CoEHeTorol gro e BE S oBY GHasfics: WHePLr e cven
the clippthg roller renoves colorant fromthe reservoir and transfers

it to ahbcativansd ermeley PEeolorant oie aeABEdhHeder st SHE™ ni enti on" the
transfer device is produced from rubber. During operation of

the printi dg anfachémenlofdimbe, ofithy eveoimn, Wiet doldrhet stiipbeofind He tewlstralavice are
stripper after carrying out a printing action, the colorant support

i's freeehtiohl @othafther b BALOMNIAE EO} afcditvansidppatt fametiat ohdiend the
transfer device cantles on its colorant supporting surface the

col or r i n i ati . _
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To renove ran In One enbodi nent t

printi hine of the invention has a colorant stripping device

tsi tti%&c%%glﬁ?‘gh%}hg'so "list during operation of the printing

machi ne, um sed colorant is rempved fromthe transfer device. In this
regard, thellépinaraantthal ik NG devieesipaing; segnt ontp fheseplpmnt sugport, and
the colorant, so that the unused colorant is returned to the

r eser wbianing} ne.tthinsfenmmnerloraat Ghosbd capraotsiuppodncanebeprapdesced Usorg angand the
part of dm col orant which, during a printing actior” not passed from
the cohekapbarswpport to the printing nmediumor the transfer neans,

The nun of the invention is al so acconplished by dint of a printing

process W tif) & f Q1 QM A%SEERSouk TR HER &t NG e a0l RhRALsim{tOWBoBs]y forms
transfer device onto a col orant support, whereby at |east part of a

h h i s .appli | : .
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stripped fromthe col orant support. Fur t her advant ages,
f eat uredranids appifercat fromshofrapdier pHesene thenpderenighpppit pngewtiseother hand the
illustrated with the aid of the foll ow ng description of a preferred

\i/n rr‘_oggi dresthntrageorni ¢ feddefr@heRe eolbent tdneriiag dotpanyp ngindngwhagslorant supporting
I ;
surfaces of the transfer roller and colorant support move in opposite directions.
If the transfer device and the colorant stripper are formed as a single roller, wherein in
operation the roller of the transfer device or the colorant stripper and the colorant support have
the same rotational direction, then advantageously, the roller of the transfer device and the

colorant support are at a distance from each other such that their colorant supporting surfaces, at

the location where they are closest to each other, do not quite come into contact. Thus, the first



Figure 1shows a first enbodinment o-f the printing machi ne of the
invention; Figure 2shows a further enbodi nent of the printing nmachine
of the inventjon. Fi gurel shows.a di,agranmati c sectjonal .side
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The printer shown has a roller printer with a rol|ler colorant support

1, a rshbbest distincebepvess thieolpragn SERIOTHEY 5 Bcan dvaid ingdindiassart dieppiatignal
roller 3. Inc individual elenents of the prinmer will now be

def i nedothyn afeberdlleisiy ¢dngacpriteférmgeeact i on. The path of the col orant

or print colorant 4 will be traced froma reservoir 5 to the printing
medi | i m (nathash@wthe distance Heh@edhi PPith@sfcolib@te 3nd @kesoloant Beprolii tit the one
colorant 4 which, in the enbodi nent shown, is an aniline dye, froma

reser Mphi ard ﬁ{édcowrﬁl’i'tssfuﬁf)ért bhd UR @184k 1P bh 8le SheiindtdlosvstthaRatigless of
of the colorant 4 fromthe dipping roller 3 to the rubber roller 2,

the c i r r a . me into contact, whereby
t he t&gg%@ﬁ{agfgin(?g?%? %%%H{)%%é%%géshegedj%t%gcti ons so that their
:surfaces, re they c i nt ont act re Vi vai, As. each .
ot her -1 HECEABYE: HEECCHowEY EhEIaAL PP CPoP ariseo heRREg e relative
roller. The rubber roller 2 is iinnmediaterv adjacent to the

col or aflociigspel thel colprapt suppoitias| By aats Al the pansienisiser salorpgnsitipesr and
rubber roller :2 onto the colorant support | and vice versa, fromthe
col or antorsntppppdrt.| t o the rubber roller 2. During operation of the
printing machine, the rubber 9 roller 2 and the colorant support 1

nmove in thensaRnthobREdnt 0 tRf inv@itdhi 0B pakaHE ntddkink hhoh atdedRat faXi@scolorant
so that in the region at winch they are closest., the col orant

"o ot o6 o PRGNS, REebReTiihale ARAREHRD @Rk APE NI Ue pachine,

poi nt th the shortest distance.between the colorant . .supporti

- sur f aF\(l,(\’A'J:‘(g?‘ntolls BV er s %I.le' oS0 or dhe™¥ regﬁ’gfhé??ng’d%ﬁ(gﬁ?ﬁ%elroﬁlﬁlgg%r% thus be
roller 2 onto the colorant support | in the tecmof a thin filmao .
col or dfgmical with th grapyigedeviee-appry Atp@aiyt sPAALINTN}. HoPVGVFoint fanster device
colorant support | in the formof printing dots onto the tittinting

medi uranfleble paping tdec obwoisant squappoctenientss hbecwol Breahppisapplbirtremopves colorant
locally illum nated using a | aser beam 8. The | aser beamlIs .focused

and carolend 064iSeE atis irigsf@an irpRrOpinairelediet] ect or (not shown) onto
any point along, a line which runs essentially parallel to the

rotational @xjg eﬁ‘{boﬁﬂﬁe ¢ak ﬂ{egﬁfl)er{ﬁi‘dﬂpﬂlé fftra;m@rl dA%&Sis _ﬁﬁlﬁl@ecﬁfrﬁﬁ‘ﬂ‘uﬁﬁer.

switched On or o as desire nioyitg along a line for eac
inti tt. Th in.a line, t . printi
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stripper after carrying out a printing action, the colorant support is freed of colorant remaining on

the colorant support so that the transfer device carries on its colorant supporting surface the
colorant remaining on the colorant support after the printing action. To remove this from the
transfer device, in one embodiment the printing machine of the invention has a colorant stripping
device which is arranged so that during operation of the printing machine, unused colorant is
removed from the transfer device. In this regard, the colorant stripping device is linked to a
reservoir for the colorant, so that the unused colorant is returned to the reservoir. In this manner,
a closed circuit can be produced for that part of the colorant which, during a printing action, is

not passed from the colorant support to the printing medium or the transfer means.



In the Illusfrated enbodi nent, the colorant 4 does not absorb at the
"yavel etitsh of the laser light 8 30 &he colorant film?7 on the

col orant support |, is transparent to the laser .light. ltutt, tins.

| aser | i ght!hgraimy ek thesiggpition lsyaelﬁc? PF%%&S]&?‘]:?’%@% g’?ﬁ@ﬂé‘h% FECTF Wifpthe
col orant support 1, which. carries an absorption |ayer which is

part i dollawing stegaptediaong heowaoe fapgenrasies Hevicasaio ¢ FgRtaNRSUPRH Whereby
absorption | ayer absoks at tez-:;Rt R portion of the energy fromthe

| aser abeam Bl acatdhyreht fihe of @gi @norafit it heplicidalthpeilntanpfupphd; higgping at least
beam S and delivers this to the film?7 of colorant 4 on the col orant

supporgt pdrtibMot B dodrAhofoaBd colbhet aipept odt® aarinfi@gthdigurafor taheansfer means,
colorant film?7 expands the part of the colorant filmwhich is

indir - - SUPRH [ is stripped
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supportl | .at ix m ni rru?r}%di stance therefrom, adheres thereto and is
thus tFARSFSTUR T HBP St o. In the direction of rotation of the

colorant raller 1 behind the point of inpact..qgr focal point of .the

| aser beam!guthengdggitageandeatirem a?‘do?'PHhﬁgtP%l o g’fﬁ pgelﬁf)‘ﬁoﬁ'tveliu%‘k m"hi paw be
regions in winch the colorant film?7 is tin.chainted and other _

r egi oriustrataghindth thieeaid odfothenfollvaidnd desrriptianstiet maefered empodapents pads with
the colorant film?7 onto the printing medium ' Thus, die colorant

fil m %efrasicam ihrhoomgensald Balvayerin thicdkness in tbe direction of
rotation behind the fitical point of the |aser In order once
again to proguce a hojmgrneRdsehiEhekihifekasginpfmidencef the antenfibd;m 7
on the col orant support on a conplete rotation of the col orant

support 1, i@ second tJ.anahfl: iMent!of he Oﬂ'ﬂﬁﬂl h{® R Mhe Mveiddre
shortest. di'stdrice between the col orant supporting surfaces of the
rubber roller 2 and the col orant support. | the renai.ni col or o
(PIm7 is RGNS LTIoRE & SoPRETPltErCEg sidgvie of & it et lthe prinding
transfer zone 6, a fresh colorant film 715 applied to theI\ col or ant

sti pnonechine afhihe invastiief Shepraisr shayer kasgi 1o8a —rinte; WKRedsllgplant peport 1,
abl ated by the | aser beam 8. The colorant which is transferred back

f rom thebbeal otlant asthppantfed dévice drel anublderonelodipeing 20lies 3 enoved from

the rubber roller 2 with the ind of itt colorant stripping device 10

i hrmed as argqugedes: andnéfd opagk ptigtet hallreseby aiefindd bgi digcerdliing the printing
appropriate connection. This forns a closed circuit for the col orant

appr opr i tion. T a closed ¢
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via the rubber .roller 2 a?d t he squeegee 10 Ino the reservoir 5,
Fi gur P ERSURIYR BP4SBPHALi ve enbodi nent of the printing machine of

the invention, which differs fromthe enbodinent cif Figure 1 in that
the rol I er Thpépeniapirt3 SppEP (1a PHESOBERH T ERrhCBdnEFMROTRH Hutfs is an
band 101. As was the case with the enbodi nent of Figure 1, the

col or amtilid0dyé, sfrém ansperbeds fandrrankery gstera oitber 08llarsd.ndioa thispipamtyr of the
roller 103 onto a rubber roller 102 and fromthete onto the

cont i nyIMeNOARAMLBE MHishrAkE S tashd feb&ablEman thSdippmptrolerahsfidrubber roller 3
the colorant 104 fromthe rubber roller 102 onto the conti nuous band

101 cho"f{lii ltcﬂc&r{i' ct,f \ivﬁcsrgb}; {h"érﬁ/tﬁ{)ll%rQQ% 30Re ith oﬁposlt@ﬁiré&ﬂﬁls@6|tl%®/tﬁdi‘@surfaces,
poi nt W "the”'shortest “di stance befween the col or ant supporting
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band 101 as a thin continuous thin 107. 'The CCOD:int: ONband 101 is
gui deddigsinggoteide arsstacerelleras. 1 so that on the one band it is fed
past the

The rubber roller 2 is immediately adjacent to the colorant support 1 to allow colorant 4

to be transferred from the rubber roller 2 onto the colorant support 1 and vice versa, from the

colorant support 1 to the rubber roller 2. During operation of the printing machine, the rubber



11 rubber roller 102 imneduately tidiacent thereto, and Ot the
G ber. hand so that a a. |aser beam 108 can inpi nge IR 1 jfl

In the enbodi nent shodvn, the conti nyous ba s.tran
t he vva‘i?ﬁFre%ﬁflqi] Uy c (ﬁ@@n] SHPOPT e BV |“§H§’ éﬁref Ol u[Saseslre};Oc'?amna1
unattenuated thunigh :fie continuous band 101 unt|I it MeetSt

eol c) . ®¥ght sof thahim e ragnoarﬁg@dnthhebfear@tChéﬁsts@Ptq?EEa@f SUPPRLIEE Y F?fu‘6‘8§e in
band 101. In the enbodi nrent shown in Ftglite 2, the colorant 104 and.
thus thetaty opaning diteniidde Bbsog bsatian Meoleydl drigtahitst tratséer|zase b, hedrlow
108 so that the energy of the |aser beam 108 is absorbed directly by
the cofnergmit With thd Qiforand didierce esubddnnge |cottriniti a@dohieat sunfgc@d of hallers 1, 2,
colorant film 10.7 changes the volune and/or position of the section
Of t heﬁgﬂ@tlaﬁf Rfankfek @y Jfg)zn ke RGbiMvolibe2 hagahe RBIoAINt Gfip dﬁcﬁrﬁl liasies fdeeadh a thin
e p03|t| onal change neans that the printing [
transf{a fi Cf he primng :nmedium (not "shown) which passes cl ose
bythe PTYER aﬁ:) 's band 101, In the direction of notion of

t he conti nuous band 0 f ser -
partially a %rfigﬂtocqﬂ\,\@y g’}‘ﬁ oﬁ? m\,\ﬁ%ry%efgorgglae X ?rﬁg mgwo?th e1nCt %?PH%%S grmtmg
band 101 until it is transferred in the second transfer zone

i .e. aboventhidepsinkng wiadm Hed shsibeselowns sEmeE béh%%lﬁr%éuemrbﬂ dtocally

supporting surfaces of the continuous band itil and the rubber roller
102, fflomibdted ceingrahkersuppoBt T lasat beanh@ is bbeed ahderan g2focused using an
wher eupon the continuous band 101 is al nbost conpletely .fixted of

print O 4404t brefnor endvire dieXng yeinealohphe ol Whﬂ:htrumhes:shnmaily parallel to
returned to the rubber roller 102 is renoved fromthe rubber roller

102 us{h@Qo%Béﬂ%%@%%% tljrél'gol ds é\fﬁgoﬁr QML U e, saves eseee Ak drh& off as desired

reservolr means o pproprlate connectlon 't hus,

t he enbodi ment Stkr t al lttftt 2-forne i

col or aft OFPPRE £HEC f8§ Sé‘i;’o?r}nnfgf(ﬁt T%‘ui f?’laglb § gﬁfgﬂ%ﬁd etélngiag) ngﬁg dots
rubber roller 102. onto the col orant support 101 and back tromthe

col or afan BppBFareddiony e qql:‘éra?b%‘lﬁé?rtrl@ln PG EHRE P Re squeegee 110

to the reservoir 105, The essential point is that in the
al t er nat i velertodiuestd shbsdmdm, thie qotaeai2 4 tibes 0| abpaiht at th%upfﬁ’dﬁlen&'@lOf the
and the rubber roller 102 are driven at their contact points 106.

109 i niSuChgrd STaRngE coldh@atiar 7idit ths uppekii ugpstrlf acesmspartOVe the laser light.
opposite di rect| ons to each. other. 12. Thus, both the

di st an%ﬁ}l?%‘é@% tl@%{[ %ﬁ%%s%&erﬁﬂﬁ?%ﬁﬂt%a&ﬁra{t'tBé cesa@f ot he &brah@ipport 1,

suppor t he mnsier devices 2, 102 as well as their
relatlv elocities, in the f ,:.10 e 1
| esY %‘ C4TFRan @PFOTRIACY H'é’?r ngf 1IS|pc"""?t(la%{Paq ys @s@ th%qg%‘%@%t ff4ﬂ1€ .
vvhlchlsaproprlate nu' the ;Mnin nlctlltlnl i ng us
pr oducdghion tHe dupoiignt laxapieeios at Jeast 2 poriiQy o fﬂ'&f’ ﬁ‘?“r‘}@éz ?h ColAsfrahgem 8
di sclosure, it should be noted that any features of which a_ skilled
per son lhelpieshawyie bf om fdvel pries efithadbserbepri SrandarediveiigSisaitdthe Film 7 of
chains, even if they are only specific:illy deacitheri COineCiOn
W th p@élb'kzﬁllﬂ haym theedlbemt kegvies in thadodeofhei ke ataphlocal heating of the colorant
film 7 expands the part of the colorant film which is indirectly heated by the laser beam 8,
whereupon it comes into contact with the printing medium which is being fed past the colorant
support 1 at a minimum distance therefrom, adheres thereto and is thus transferred thereto.
In the direction of rotation of the colorant roller 1 behind the point of impact or focal

point of the laser beam 8, the colorant film 7 on the colorant support 1 exhibits regions in which

the colorant film 7 is unchanged and other regions in which the colorant has been transferred as



individually ithy eoththeffiions other feat:Li:es or conbinations of
features disclosed herein, insofar as [0l ax is no: expressty excl uded

or such canbinations arc ipgpossiple .or of no purpose.for i CSi
c]?rrpr e‘_ﬂ’é%g‘i%géexﬁ? p@n? fﬁ@sg&?"{% itgeh p{)‘fl{“ég Imeghl{ﬂg)'s ageuasblthee g(g%gd%gar}pﬁlokhas an
of remt:tea Mx not beimgiven here purely thr the purposes of
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Rubber roller 3D pping roller 4Print colorant. 5Reservoir 6First

t ransfemanzbne Thin colorant film

In order once again to produce a homogeneous layer thickness of the colorant film 7 on
the colorant support on a complete rotation of the colorant support 1, in a second transfer zone 9,
i.e. above the point with the shortest distance between the colorant supporting surfaces of the
rubber roller 2 and the colorant support 1, the remaining colorant film 7 is transferred to the
rubber carrier 2.

In the first transfer zone 6, a fresh colorant film 7 is applied to the colorant support 1,
which as before has a homogeneous thickness and can be ablated by the laser beam 8. The
colorant which is transferred back from the colorant support 1 to the rubber roller 2 is removed
from the rubber roller 2 with the aid of a colorant stripping device 10 formed as a squeegee and
fed back to the reservoir 5 using an appropriate connection. This forms a closed circuit for the
colorant 4 from the reservoir 5 via the dipping roller 3, the rubber roller 2 onto the colorant
support 1 and back from the colorant support 1 via the rubber roller 2 and the squeegee 10 into
the reservoir 5.

Figure 2 shows an alternative embodiment of the printing machine of the invention,
which differs from the embodiment of Figure 1 in that the roller type colorant support 1 has been
replaced by a continuous band 101. As was the case with the embodiment of Figure 1, the
colorant 104 is transported from the reservoir 105 using a dipping roller 103 onto a rubber roller
102 and from there onto the continuous band 101 which acts as the colorant support. Transfer of
the colorant 104 from the rubber roller 102 onto the continuous band 101 occurs in the first
transfer zone 106, i.e. the zone below the point with the shortest distance between the colorant
supporting surfaces of the rubber roller 102 and the continuous band 101. In the first transfer
zone 106, colorant 104 is applied to the continuous band 101 as a thin continuous film 107. The

continuous band 101 is guided using guide rollers 111 so that on the one hand it is fed past the



8Laser beam 9Second transfer zone 10Col orant stripping device
101Cont i nuous band 102Rubber rol | er 103Di pping roller 104Print

col or %Bbel‘qali‘)&sl%ﬁ\{&irﬁedi’ﬁéﬁ ia'afdtceﬁtrtﬁ‘é}étfo?ﬁndz&pﬁleJleYewaR& A that kd é [hser beam 108
can impinge upon it.

In the embodiment shown, the continuous band 101 is transparent to the wavelength of
the laser beam 108 so that the laser beam passes unattenuated through the continuous band 101
until it meets the colorant film 107 arranged on the other surface of the continuous band 101. In
the embodiment shown in Figure 2, the colorant 104 and thus the colorant film 107 absorbs at
the wavelength of the laser beam 108 so that the energy of thé laser beam 108 is absorbed
directly by the colorant film 107 and the resulting localized heating of the colorant film 107
changes the volume and/or position of the section of the colorant film 107 lying in the focal point
of the laser beam 108. The positional change means that the printing dot is transferred onto the
printing medium (not shown) which passes close by the continuous band 101.

In the direction of motion of the continuous band which is downstream of the laser beam
108, the partially ablated colorant film 107 is fed further on the continuous band 101 until it is
transferred in the second transfer zone 109, i.e. above the point with the shortest distance
between the colorant supporting surfaces of the continuous band 101 and the rubber roller 102,
from the colorant support 101 onto the rubber roller 102, whereupon the continuous band 101 is
almost completely freed of print colorant 104 before the next cycle. The colorant which is
returned to the rubber roller 102 is removed from the rubber roller 102 using a squeegee 110 and
fed from the squeegee 110 to the reservoir 105 by means of an appropriate connection.

Thus, the embodiment shown in Figure 2 forms a closed circuit for the colorant 104 from
the reservoir 105 via the dipping roller 103 and the rubber roller 102 onto the colorant support
101 and back from the colorant support 101 via the rubber roller 102 and the squeegee 110 to the
reservoir 105.

The essential point is that in the alternative embodiment shown in Figure 2, the colorant
support 101 and the rubber roller 102 are driven at their contact points 106, 109 in such a manner

that the colorant supporting surfaces move in opposite directions to each other.
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14 CLAIMS A printing i sm M ne having al%ol orant stnptuit (1, 101) and

a transfer devi ¢e(2, d%sQﬁ‘)ct. f»%n{{eg{i% c&8}a8%3‘§){t9§ns%ﬁ:a§5 & HA'h %algg’sllpport

onto the col orant suppor erein esalce

102) and rant supporjt are. ar ed wi th

cach ornkh i B R RRRRSTE. ibrasai Sl EhRPER S’ e%?h{ﬁe} : £06 and
formed in ¥h|ch di ni ng operation of the r|nt|ng machi ne, a col orant
(4, 10%Fo0€ ¢ insery e‘éf“‘FT gredhetodrsaribtiey sudavped Fﬁﬂ@%@i)comw filggwhich is
colorant support (1, 101)" and 51ng provided with it delivery

appar atpsoprotaelr itheapr igtnglreal tmpeitg wed isteodwled vante ¢dorap0d)ppbrtom t he

col orant support (1, 101) onto a printing nmediumor a transfer neans,
char act eri zBa thn puihatsed hﬂgmabuisde@hrwi it Rheulé bk atoadit that amyp fitur€ of which a
102) whereby the nO aranl: support (d, 101) and the col orant stripper

(2, 10Q)il@r rairiangeds sQuithaln ﬂl@}%&'ﬂgdésﬁﬁﬁ&frﬁ Ly &RNEs & c1dOS) e{/e% if they are
forned i n which, dur|ng the operation of the printing nachine"

noneon&lugggwﬁ (Lm adlﬁu hiey lillq,él)?méc?loi rv%p?fwﬁ{l&ﬁgr gm?lg%etaﬂgesc Q:Lu? 'i:)@r?:&)mbmed both

support nt o the col oran er (

machi ne.,. a characterized in that the d
devi ceHE ‘P‘@W&Qg“w‘i’ r‘r“ﬁ"’&lé\&mee Wiy t[iﬂetleﬁtluﬁedtﬁftcio RV gfﬁﬁtﬁrﬁg disclosed
energy (8" mhlch is rOV|ded for the localized application_of
ener gyl4reint H’é" blorldnts pal L\lmuasl)bhqumﬁdww ROMPIEHERS a(elimp@giple gpof no
that during operation of the machine, at |east a portion of the
col or amtrp¢sg, ((r04d)hiisuldetiswer edAt mnapnehérrsi\iengxptmﬂﬁ dadcriptiom ¢fr alsémerisageable
means fromthe col orant support (i, 101).

combinations of features has not been given here purely for the purposes of legibility of the

description,



3,A printing machine according to claiml or claim2, characterized
in that the device for producinu a bed? tt ol energy (8, 108) is a

| aser g el 1t 1.0g machi ne according to one of clains 1 to 3,
char ac’!‘flsgrq}zfgé(}h%% that the transfer device (2, 102), the col orant

stripper (2, 102) and the col orant suppgar %llt uI are provided with
col or%zt supporting surfaces and are no g,gg % hat their 113
oci ot @ant supporting surfaces nove in opPBeit & et nenS in the

transfer Zones106, 9, 109) A printing MIHPHHEORENOrdi ng : 10 one of
claingto 4, characterized in that the Printcolorant

5 Reservoir

6 First transfer zone

7 Thin colorant film

8 Laser beam

9 Second transfer zone
10 Colorant stripping device
101 Continuous band

102 Rubber roller

103 Dipping roller

104 Print colorant

105 Reservoir

106 First transfer zone
107 Colorant film

108 Laser beam

109 Second transfer zone
110 Squeegee

111 Guide roller



cotenant stripper (2, 1021 and the tranSfiel (1. (Wtee (2, 102) are
identical. 6. A printing machine accortfing to one of clains 1 to 5,
characterized in that the first andh gcond transfer zone (6 106,

9, 109) are arranged i medi ately adjacent to each ot her.

prlntlng machi ne .accor di.n cl.ai ns aracteri,zed

Phat  the Col o/aeStparad SRuSPg Rl Pesd o dgn F%‘EBE?“E%E&‘*%& 1 102)
8. A printing machi pne according to one_of chains 1 to

characterized % ﬁrapﬁféf CP’coraf}tsfr?J‘Poﬁnr%FéH’O\’/ﬁ th 1859 (O@Q‘éﬁ‘%q ﬁ‘élo{a!‘s‘t syppByt by 101),
tho colorant N é3and a dippmg :oiler (3, 108), wherein the

di ppi ng roll erwl(eseml jrangeradeyvagrged 182) ivhthe @mriangswerta(tli dAlofiretdmenged
machi ne, colorant (4, 104) is renoved trona the reservoir (5, 105)

and : applied tvath heptatani akhrotide: ivii @ah .d iannerOBapeifiti tgnafat tdrienés, 106) is
according to Ole of clains 1 to 8, characterized in that it is

provi ded w th fagmal gr aBtchs tdﬁhﬂg)'oggraﬂﬁf{'o‘iﬁhé Hntidd MaciieCh doSordht emgmzl) is
such that, during operation of e primng nachine, non-tionsoned

colorant is r % ihn

fo & reservol PpyeHyy % R RRNcEloe 35108 oplihshe R pplr! (116, and
non- consuned c¢ol or ant ) nai de e

105) < 10 A poee g vided sy ﬁdell‘(%rmpa?rﬁﬁe s %H&er i F?%avﬁﬁ &' felcglgant
ONnrl'n/C'1th- viscosity of the eelorant is |ess. than 10000 nPas,
preferably | ed§4t Ham tfeaelomtaﬁgppm(l AOp} prpiangf i ingcBed U ¢he fiResfer means,
followi ng steps: hanster: .a colorant (4, 104) horn a transfer device
(2, 102) ont o charegkorantn that it is provided with a colorant stripper (2, 102) whereby the

colorant support (1, 101) and the colorant stripper (2, 102) are arranged so that a
second transfer zone (9, 109) is formed in which, during the operation of the printing
machine, the non-consumed colorant (4, 104) is transferred from the colorant support
(1, 101) onto the colorant stripper (2, 102).

2. A printing machine according to claim 1, characterized in that the delivery device is
provided with a device for the production of a beam of energy (8, 108) which is
provided for the localized application of energy to the colorant (4, 104) on the
colorant support (1, 101), so that during operation of the machine, at least a portion of
the colorant (4, 104) is delivered to a printing medium or a transfer means from the
colorant support (1, 101).

3 A printing machine according to claim 1 or claim 2, characterized in that the device
for producing a beam of energy (8, 108) is a laser.

4. A printing machine according to one of claims 1 to 3, characterized in that the
transfer device (2, 102), the colorant stripper (2, 102) and the colorant support (1,

101) are provided with colorant supporting surfaces and are movable such that their



support (1, 101), whereby at !east part_ of a coherent film (2, 107)
of the colorant (4, 101) is applied tolthe col oram support 16

applying at | gr@?)tr?r? ,sg%c%iﬁég ﬁlg}gacEpﬁlo,QQ%IPB Litd éi’recﬂ‘:igﬁi% ir thE @ZhE M€ zones (6, 106,

col orant supp a priptini.r. i1reithlthit ;-).c a
transfer neans, 1@Baracterized ta that jhe pom of the colorant (4,
104) which is not’delivered fromthe col orant support (1, 101) is

stripped fromthe col orant support (1, 101). 12. A printin roces

accor di ng" t ocl/S RRIN{INE IE?’FQH’%FCPE‘%F‘%@SI("P PrEngh clajrs deﬁpf}efs@arg‘%gﬁzedc [ that the
includes | oeally applving energytothe colorant (4, 104) on_ the

col or ant suppGpilor%nl_t,Strmy (2, WAy endpbn tratsipredgice 42.pldkp axsfideisakol or ant

(4, 104) undergoes a change in volune or posidonand is deitvered from

t he col orfant sAuppotitg (lachihe Brcading ta queiaftdaigs Inedd, ulmocteaized am gfag the first
means. 13. A minting-process according to claim 12, characterized in

that the ener gyditbe 8ghi ethndict e6hd ¥6,0M06] P 6B Cirk YirfaBeddhigniaediafedntdjacent to
using a |l aser beam 14. A process according to one of clains 1 to 13,
characterized 40 Mgt the transfer and renoval of printing nedium (4,
104) to or fromtﬁe col orant support (1, 101) are carried out at

claims 1710 10 ERaFABTarTS i rdterar ot el FRRACRCR A ohRatpgact ot te
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according to one of clainms 11 to 15, characterized in that the

colorant (4, provided with a reservoir (5, 105) for the colorant (4, 104) and a dipping roller (3,
103), wherein the dipping roller (3, 103) is arranged so that, during operation of the
machine, colorant (4, 104) is removed from the reservoir (5, 105) and applied to the
transfer device (2, 102).

9 A printing machine according to one of claims 1 to 8, characterized in that it is
provided with a colorant stripping device (10, 110) which is arranged such that,
during operation of the printing machine, non-consumed colorant is removed from
the transfer device (2, 102) and is linked to a reservoir (5, 105) for the colorant (4,
104) so that the non-consumed colorant (4, 104) is guided back to the reservoir (5,
105).

10. A printing machine according to one of claims 1 to 9, characterized in that the
viscosity of the colorant is less than 10000 mPas, preferably less than 1000 mPas.

11. A printing process with the following steps:
transferring a colorant (4, 104) from a transfer device (2, 102) onto a colorant

support (1, 101), whereby at least part of a coherent film (7, 107) of the colorant (4,

104) is applied to the colorant support (1, 101);
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(1, 101) is coated with an essentially honpbgeneous thickness of a
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11 to 19, characterized in that the relative velocity between the
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or a transfer means.

13. A printing process according to claim 12, characterized in that the energy is applied
directly or indirectly to the colorant using a laser beam.

14. A process according to one of claims 1 to 13, characterized in that the transfer and
removal of printing medium (4, 104) to or from the colorant support (1, 101) are
carried out at immediately adjacent locations.

15. A process according to one of claims 11 to 14, characterized in that the transfer
device (2, 102) and the colorant support (1, 101) are provided with colorant
supporting surfaces, wherein the surfaces of the transfer device (2, 102) and the
colorant support (1, 101) move in opposite directions in the zone in which the
colorant (4, 104) is transferred.

16. A process according to one of claims 11 to 15, characterized in that the colorant (4,
104) is transferred onto a colorant stripper (2, 102) from the colorant support (1, 101)
for removal, whereby the colorant support (1, 101) and the colorant stripper (2, 102)
are provided with colorant supporting surfaces, wherein the colorant supporting

surfaces of the colorant support (1, 101) and the colorant stripper (2, 102) move in

opposite directions in the zone in which the colorant (4, 104) is transferred.



A process accord.ng to one of clains 11 to 2.0, characterized in that
the di stances between the col orant supporting surfaces of the
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18. A process according to one of claims 11 to 17, characterized in that the colorant (4,
104) which is not delivered is returned to a reservoir (5, 105).

19. A process according to one of claims 11 to 18, characterized in that the colorant
support (1, 101) is coated with an essentially homogeneous thickness of a film (7,
107) of colorant (4, 104).

20. A process according to one of claims 11 to 19, characterized in that the relative
velocity between the colorant supporting surfaces of the transfer device (2, 102) and
the colorant support (1, 101) and/or the colorant support (1, 101) and the colorant
stripper (2, 102) are varied in order to adjust the thickness of the film of colorant (4,
104).

21. A process according to one of claims 11 to 20, characterized in that the distances
between the colorant supporting surfaces of the transfer device (2, 102) and the
colorant support (1, 101) and/or the colorant support (1, 101) and the colorant stripper
(2, 102) are varied in order to adjust the thickness of the film of colorant (4, 104).

22. A process according to one of claims 11 to 21, characterized in that the colorant

employed is a colorant with a viscosity of less than 10000 mPas, preferably less than

1000 mPas.



