PRI NTI NG MACHI NE AND PRI NTI NG PROCESS THEREFOR The present invention
relates to a printing nmachine with a ¢ol orant support and a transfer device

to transfer c t, wherein
the transfer ?fbg{@@t%{ﬂﬁéﬁﬁﬂi‘g‘tmﬁ?@ﬁ%@hp‘gp@aﬁiﬁﬁéﬁﬁi respect to
each other in such a manner that a first transfer zone is formed in whic
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the transfer device onto the col orant support, and being provided with a
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col orant support onto a printing mediumor a transfer neans.
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steps: transferring a colorant froma transfer device onto a col orant
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transferred onto the col orant support; delivering at |east a portion of the
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brought about using a controlled ener gy-delivering device, thus

t r ansPet Hpierangibnt i ng dot onto the printing mediumor the transfer neans.
Here, the colorant is placed on the colorant support in a manner than it
forms an eBsintrinald, ythe omvemicouseldtes o 4 quaking eptoerser withi et fdloveppisiapd: t o
this filmso that the filmundergoes a |localized change in volune or
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support onto a nti ng medi um or a transfer neans. Once the transfer
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regions the colorant still forms a filmwith its ori naI t hi cknes or
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using the dipping roller principle using the sane anbunt of colorant as

bef or eglotanesupporttdngo p@gintng niediunhioc h trafsfehmcasl or whichHhe chlesant apfergess,a | ess
col orant or colorant substance accumul ates, while in regions in which no
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col orant support.
volume or position, and the colorant in this region is transferred from the colorant support onto a

printing medium or a transfer means.

Once the transfer action from the colorant support onto the printing medium has been
completed, the homogeneity of the film of colorant on the celorant support has been
compromised. 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



Wth this prior art as the background, the present invention ains to
provide a printing machine and a correspondi ng printing process which, even
after several transfers of colorant fromthe colorant s ,porﬁ.to a printing
medi uiicorlaanthandper altelgsiessgeapant @écéﬂ%aﬁ‘o%&é%‘é‘o%@““&g‘ﬁ‘ﬁ HeE<Sn F4iR%nN
the col orant support. This aimis achieved by dint of a ?rinting
machi mewprchvicdedonaint hasabeeolabragat, asthippor lyane eloeahisflanlt gpyilsethtsonemwnst er
colorant froma reservoir onto the col orant support, wherein the transfer
devi calr@ad bl hee eeb@r RiingSupPht calbenasuogethe dilhholicebpet witich saechhweher in
such a manner that a first transfer zone is fornmed in which, during
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transfer geV|ce onto the colorant support, and being provided with a
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col orant support 'on a pri'nting nediumor a transfer neans, wherein It is
provided with a col orant strjpper, whereby the col orant, support and.the
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whi ch, during gggratipn of the printing nachine, the”unus§d ogﬁr nt.is
t r ansbeipg adlafed sy vhe Thos.araiulalippdegiobnivbichiige eyy dpfasmue ¥P§la' , the film™ g
term"colorant” as used in the context of the present invention enconpasses
al | kiohagomafit pay ity upgandestiick ts theicnbiradismgposliol i d col orants. Particularly
advant ageously, liquid colorants, for exanple aniline dyes, are used.
Pref er abl y wigplied pRdSatat Ahabyikgeasid] theqiredeas mviehdon 4AG0O pidaileangrinting
particularly preferably with a viscosity of |ess than 1000 nPas are used.
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i nked up, wher ant applied to the col orant support in a
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support. Since in this manner the colorant on the col orant support is

cont i RABUPYs Bler pgy hetcolaatsuBpdt-tial |y but preferably conpletely renewed
depending on the printing action, build-up of colorant or even drying out
of the col Shnimiisaciiewsdtbyatintof el pyrinting mmgmc provided wifh £ l§eIOBFH SUPRHT Biiea
enbodi ment of the printing nachine, it is possible to change the thickness

of th@zhdxetde@le ePhanant ¢Olrdid €@l DiabivoRumporthe icolaast @ppegs whareiehe
t hus, the anmount of colorant which is transferred can be adjusted.
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device Is a | ¢ e arrang I ne embodi nent of the invention the
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colorant stripper, which Ls advant ageousl y forned as 3 &gﬁleEGdeivﬁm a
is transferred from the transfer device ontd the colorant support, an gp
delivery apparatus to deliver at Ieast 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 priniing 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.



The col orant support which acts to transfer the colorant onto a printing
medi um or a 15transfer means is, in one enbodi ment of the i nventlon

roller which is rotatably nount ed about an axis ' a con s band
which is fledrioiet n@-plpm@;@%ﬂat emguitiens tmenierent 8111138%‘&0&%“‘6&4. Uh V& rl%\)% in a
continuous path. Printing of the object to be printed (also terned the
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the colorant fromthe col orant support onto the printing nmedium or
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transfer means (for exanple a rubber sheet) and then fromthat onto the
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25advant a eousl conpl et ats the colorant s rt. 4
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Furthermore, in one embodiment of the printing machine, it is possible to change the
thickness of the layer of colorant on the colorant support in a stepless manner; thus, the amount
of colorant which is transferred can be adjusted.

K Although it is possible to envisage 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, ot 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 & printing medium or a
transfer means with a printing machine, a colorant support is initially inked up with the colorant,
i.e. a film of colorant is applied to the colorant support which at least partially but

25  advantageously completely coats the colorant support.



I n one enbodi nent of the invention this produces an essentially coherent
continuous :filmof colorant on the cglorant support. in one

enbodi ment, to allow continuous application of the filmof colorant onto
t he Col or aht osuppoodincdihel thanstetiondelis qeodices he gusantitilngoheeni satingous
provided with a transfer roller which is arranged with respect to the

col or anh oSERBRGL o theoMNenpsch that a transfer zone is formed in which
the colorant guided by the transfer device is transferred fromthe transfer
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is achieved by rotating the transfer device, which is fornmed as a roller,
and a col orant support, .al so. for . l.er . 1t .t heir, f.esp {1v.e
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| ocal, i.e. spot energy, is supplied to the col orant. Ehis_suppl_ f .energy
heat s formed donbichribe cdernt guided bhie taspsederden isyranigapd Hoa @eﬁ@&ﬁ& g%‘f?ge in
t he volune and/or position of the colorant on the col orant support, and the
col or amb,thé tolbfwet.f br oncodmbodiment éfige dokntionved tiansiehés ahhiaved ibyriotsting fee
object to be printed (printing nmediumor transfer neans) and is taken up by
t he obhggtr deQideewhichid fflmed as a rolldiedr@ @dcorantniuppen, o fvayed af a doliee,cthong
spots of energy into the colorant. In one enbodi nent, the delivery device
is provided w:ith a. ice.for the production of a beam of energy which is
provi3ggqﬁgyw%ﬁ%0?%%§%f§§% application of energy to the colorant on the

col orant s ort, so that durjng,operatdion _ g ine,. at; | :
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means front he col orant support The beam ¢@f ener ‘ be an el ectromagnetic
wave, delereshizomtee ¢rleimbsupags fo a grnianpRg uﬁwﬁﬁﬁgéﬁgg%ﬁﬁp?icles, for exanple
an el ectron or ion beam I n one enbodi nent of the invention, the_

appl i cati ofn ofic embndyneng lobd, tolsprasterpays bepdicddetthe coleranby Tanssuply oh or
upt ake of the beam of energy into the colorant itself. Thus, the beam of
ener g¥ndrgy Gic£18GhedoRR® 1bhelych! Bnasibsequdntle, tetcoisantiomlpharge. inThie svobanc be
carried out both from 5 outside and inside, if it is possible to use a
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ener gy bea I.e. e beam passes throtigh the col orant support. In an
alternative enbodi,nent of. the .invention, .the eneraqy:..l.s. appl.k. t :
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by the colorant support itself and the energy is transferred fromthe

col or &¥en spppdie ohiectitbe eEM6Aant by heat conduction, for exanpl e.

There are a number of ways of directing spots of energy into the colorant. In one
embodiment, the delivery device is provided with a device for the production of a beam of
energy which is provided for the localized application of energy to the colorant on the colorant
support, so that during operation of the machine, at least a portion of the colorant is delivered to
a printing medium or a transfer means from the colorant support. The beam of energy may be an
electromagnetic wave, for example from a laser, or a beam of massive particles, for example an
electron or ion beam.

In one embodiment of the invention, the application of energy to the colorant may be
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



After ablation or transfer of the colorant fromthe col orant support to the
printing mediumor the transfer neans,; regions remain in the film of

col orant on the col orant support fromwhich col orant has been renoved and

i n whi ahsidt hed éfigde, ift hes tijhisgkiRess uaf atthdoeobghainitalf télnyans sgpeat Iwhicteduced
or the col orant has been conpletely renoved. However, in order for
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the next turn of the col orant” support, in accordance with the invention, a
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manner dgPe perpy it rapsiarihitpEHhe coloFng FEMOrt ©HEe C81oFH 1n, for
cleaned, i.e. at l|least part of the colorant renaining on the col orant
suppor@aiwleat | east partially renoved before fresh colorant is applied to
t he col orant support by the transfer device. WO 01/72518, nentioned

in the introfkeblaoon cabiamsfai fahosdsiant eah ocaculoshi suppext tonfhie phintisg predivinged
to clean iransfer neans. Howevei s colorant stripper only cleans one

t r ansf @rhdBaRsor rheafls, RNt RnediApdiRtAmheatcvRemitdrehe abloran bugippRo: veridh t he
printing nedium of colorant residues which, because they cone into contact
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returning he col orant reservorr. e colorant stripper In

01/ 72518 does _not, cl ean {he col orant support. 6 In a further
enbodﬂﬁgﬁFgObﬁwﬁﬁgwﬁﬁZ@%E?“VﬁW5ﬁF%8ﬁmPﬂ' ransfer device h)r inking up the
col or ant suEport is a systemfor contact-free apglication of g¢olorant onto
the col or aiowsyppont ordsuder Hie printing, ackion 49 BEULRBHNEERICRY ciiitions for the

el ectrostatically controlled coating system a vapour or sublimation

t r ansfeetoray sftemhomeat siviof dre @ysteinubport,appkéwdaiconvitf theahvemion, a colorant | n
one enbodi nent of the invention, the transfer device, the colorant stripper
and t haigel RraRhe QURRRE HirbaNa F OBl ss SBRMOE dbRgstsdant alths eangdy applecation such
a manner that their col orant supporting surfaces have opposite directions
of nmotjon | Nt _ hi.sqal ! L Gatdn@ny: p&mgyal

of collbPReh"bh % SRR GRS Rpeiler ol s SR EERCARRY LSBT
enbodirent, of the invention, thg colorant stripper and,t ansf.er. ice
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fornmed by one and the sanme roller. Thus, advantageously, the first .and_
secondran Hws¢@eragoperpozr entarthesglesnt siiweat & yhiadpawentalich Pé‘&b‘*:‘] agltaﬂ@i‘ of
This means that inking up, i.e. transferring colorant onto the col orant
supporcboramdthel @dmiang suppoet ist clamsflei.ci aglees! paranf the srlordd reolaprzmhon the
support, can be carried out using one and the sanme apparat us. In this
I espeghokdht A0pRAY ANLEAREAUSBAROABRY, befhre frethl @lowhi Ghargiliod|tb ahe eubkant
forms the transfer device and the colorant stripper and the roller of the

col orant ort _are. rQtatable in the same direction of rotation. In this
nanne??mfﬁﬁgﬁgekﬁgﬂg?%gﬂgﬁne in which on the one hand colorant is

transferreqyér m.the transfer. roller onto ;ge olqgant 1PPQ n t.he
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follow ng printing, the colorant supporting surfaces of th? transfer and
col or amtvigdpigoritarDOVETR T OpPosi tidowveacihsopgorant stripper only cleans one transier
means, i.¢. the intermediate between the colorant supporl 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.



If the transfer device and the colorant str PP re forned as a single
roller, where operation the roller of sthe transfer device or the col orant
stripper and the col orant support have the sanme rotational direction, then
advant ageolshyiuthdienleidinenioff thheraseminsteriodelicdemaied deviec dol prkamt us dppor t
are at a distance fromeach other such that their col orant supporting

sur f acdsianatuipbe ik acatican fwhenect-fiey applecatbosésdlotant @ashthotdodsranidaippott,
quite cone into contact. Thus, the first 7 aid second transfer zones are

f or medydhmst:n@pl PrRdbALRASIE BRI beRfstAiba1y @mablien cM&it_in%_ dvBens hovrnest or
di stance between the col orant supporting surfaces, avoiding hindrance of
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Changl ng t ween t devi ce and the col orant support

on the one,tand and.the colorant support and the colorant stripper )y 1 he
other  handaPTo HETh LR ReLE BT B kel e e §A0knE SulblF anf e
support to be adjusted. Furthernore, the thickness of tﬂg,col or ant
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supporting surfaces of the transfer device, colorant stripper and col orant
suppoftpporting surfages lmve cpnbodi drestionf oft netipthiretiei tewsfer kengsr | His Alowaenime
has a reservoir for the colorant and a dipping roller, the dipping roller
bei ngagylicatgeghdsonbhaltofdutorag oapetratdfdrhe @blotdre supoii. ne, col orant is renoved
fromthe reservoir. In one enbodinment, the dipping roller can thus be

identical w4 hirtReetbases! o 0BY ieRnibN BNcAbRl ABphof ane MROoEhHBAtdevROWRY T ,
the transfer device and the dipping roller consist of separate el enents,

wher e?d&n{i&? (SRR E%CE.OHIII %gm fe \ﬂﬁ-ﬁelﬁ,‘)%h% ap a&v%@[ﬁgje@@s}yr ESEINMODY oADnd the
transfers it to the transter device.” I n" one enbodi nent of the invention,
the transfer vi ce.i s produce rom r ubbe During operation of the
b+ nt P 1R Rl RORa i s A FERpRG bapsfergronghaterty SRS A uflnSher
after carrying out a printing action, the colorant support is freed of

col or aditcopkivedanh Acon t he col orant support so that the transfer device
carries on its colorant supporting surface the colorant renmaining on the
col orant sUppomtamf thet itlieg pmi, itel ngmaetringneoldont emby ¢he holordnt cuppérg and
transfer device, in one enbodinent ti mnting machine of the invention has

a col geanhe, Skl irRRIOGnE eMeRt WohLie c8loddif BRGRE, 86 bhakrigtushingirpekahl e of
the printing machi ne unused colorant is renoved fromthe transfer device.
In thi / . the colorant stripping device is linked to a reservoir for
t he c%@é%%%?{a%sso that the unused colorant is returned to the reservoir. In
this manne

f, a qLosed.cirgﬁit‘can be‘gkoduceg foh taﬁt ant‘p% thJcoIorant
whi ch, dur PhES PTG i ZERMBARCOTST TR s BE PHE O IR CBPETESE S BReT t to
the printing nmediumor the transfer neans. _
the transfer device and the colorant stripper and the roller of the colorant support are rotatable in
the same direction of rotation. In this manner, in the transfer zone in which on the one hand
colorant is transferred from the transfer roller onto the colorant support and on the other hand the
colorant support is freed from the colorant remaining following printing, the colorant supporting
surfaces of the transfer roller and colorant support move in opposite directions.
if the transfer device and the colorant stripper are formed as a singie rolier, wherein mn
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 inio contact. Thus, the first



8 The aimof the invention is also acconplished by dint of a printing
process with the followng steps: tramsferring a colorant froma transfer
device onto a col orant support, whereby at |east part of a coherent film of
the corosegndlgnalsplzoees ¢6 fpHBed &) Sicamtmedippopyiromppityainge dpcatiggsyitl the
portion of the colorant fromthe col orant support onto a printing medi um or
a tramsdenst deans; batheceilr doeapontpponingfutiivescoloatinghinghinch of shottational
delivered fromthe col orant support is stripped fromthe col orant support.
Fur t hefotRd\WaMagas:s b eahutesicaRenappl i cations of the present invention wll
now be illustrated wwth the aid of the follow ng description of a preferred

embodi ment (%Qﬁn%"!tl’ié‘di@%‘h@é BAGReh thd 5 sRGCRINANMENE: dbRWNIASphdi BRIk one
Figure Ishows a rst enbodi ment of the printing machine of the invention;
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i nvention. OWs a I onal side view o

first enbodi ment of the printing machine of the invention. The printer
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shown ol orant support 1, a rubber
roller 2 as the transfer device and an additiagnal dipping roller 3. .

The i ndi vi dudheraospghe Srigmeshal Yeicatasantyim candi asu bﬁh%@fm@wﬁd@gé‘?lﬁw%g
the printing action. The path of the colorant or print colorant 4 will be
t r acedelorivios afr ths exoda@iant Suportie spifiaes | afgtheeldansfr (dotices rolmynt stripper ik

di pping roller 3 takes up the print colorant 4 which, in the enbodi nent
shown colosar@Bupill i ne dye, froma reservoir 5 and transfers it to a rubber
roller 2. For this transfer of the colorant 4 fromthe dipping roller 3 to

the rubber gh%gl{l%)(ﬁ(gillgtﬂpoiqh iﬂgfgiéﬁ? ltlé%ﬁi@ﬂﬁa&ﬂ%s a1 @bdr®ir BorQROELbRARL

contact, where wo rollers ve in opposite directions so that

their surfaces ere they comp into contact, . are moving .t &k h
, e JQURE A8 5R5 N
ot her .an‘?ﬁ PR i e fPT %WT,EI k’ﬁlélgdﬁuﬁ%%;sor %'F{ g‘llm}g’ ‘l)%eg% Ccreen nr%'o 1"t .
The rubper roller 2 is inmmediately adjacent to the cg] or ant ISl:IppOI’Vt lto
al | oweeloray dhremoted Bamt hgrstareied Iprowm ardsNe the 8IPPEE BI5htan s be
colorant support | and vice versa, fromthe col orant support | to the
r ubberidentibdleritl? theDumishy depercatlnom dferatiec pnibetinment maerivsa, the irnpligh Bevice
and the dipping roller consist of separate elements, wherein the dipping roller removes colorant
from the reservoir and transfers it to the transfer device.

In one embodiment of the invention, the transfer device is produced from rubber.

During operation of the printing machine of the invention, with the aid of the colorant
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.



9 roller 2 and the colorant support | nove in the sanme direction of
rotation about their rotational axes, §so that in the region at which they
are closest, the colorant supporting surfaces nove_ in mutually opposi ng
di rect i ons Tho@n iy hetatangan ¢t abs| Q-Cé‘i’lﬁi”llﬁhcé,ei’yi b of prREIE RTOF e ‘fi)‘glhéhf‘ﬁ,
i.e. belowthe point with the shortest distance between the col orant
suppoftlovgng sticpadessiofringol bapgmi from a gehderatividesnte asefosii SHPPITE hdedy
rubber roller 2 onto the colorant support 1 in the formof a thin film of
col or anficast part of a cohdreqriiler oft the apiplant ishgpiied orthntolrdnrsdpioroapplimges lasant
support 1 in the formof printing dots onto the printing nmedium fed past
the calRr@m oSHPROLEant frohh el @hRNHupSHPBRGTa fritfpl 86dbLinyori 4 rimfaahemsusi ng
a |l aser beam 8. The | aser beam 8 is Pocused and can be focused using an
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| aser ;beam 8 can_be syyitched on or off as desired on noving along a line

f or engHltﬂ}FFﬂlt%beSLﬂ%’P? "Thus, in a line, any arrangement of printing dots
can be transferred fromthe colorant support | onto a printing mediu

' the i1 1 diSthe elyuBiBeH: HEHIC Db SBBIBPaRt O oaeHBt THSBIPD i iy oo
wavel ength of the laser light 8 so the colorant film7 on the col orant
suppoiftustrated witankpardenf tho follevingsdescrifitight of Fhuslerefi anbosidment mgae Vel i ves
essentially unattenuated at the surface of the col orant support 1, which
carri ege@ncasne picoopahdye traminghnivehigarti cul arly adapted to the wavel ength
of the laser light 8. The absorption |ayer absorbs at |east a portion of

the energyr{g,emthe Lasgr, ReammBodigeal ddihé Eriﬁt‘ﬂf@i mediifhothe thenfiegal poi nt
of the | aser beam 8 and delivers this to the film?7 of colorant 4 on the

colorant s ort 1 in.the form _ : . >al . heat.ing: t he
col or ant fﬂ))%lc?£ expaﬁnh swstfhél?%lg}r ?‘%‘6@?‘%@ iigﬁeo&glw &fl}l%“%? ?ﬂ;ﬁé‘lﬁrlsv’é?tﬁ {rect |y
heated. by the |aser beam 8, whereupon if{ conies into contact with.the
pruni ng e il ml%wﬁélf@@%atrveaecaggéﬁ stk ORB AT EEORESIOThe BribEHR mum
di stance therefrom adheres thereto and is thus transferred thereto.

| n t hewadiineof therinufutivot i printst shémen basl rodlet prigkr with 2 BHeA sdorapkesunBIat . of

i mpact or focal point of the |aser beam 8, the colorant film?7 on the

col or apibteuaner £ ad tiexhineic devieguohs idiiwdnabdipping rolddrdrant film7 is
unchanged and ot her regions in which the colorant has been transferred as

10 dots from iheyRiohofiaRtndidihd i@ Willend¥ bBtdchaed®s dbgtTkitg thé bAnting
colorant film7 has an I nhonbgeneous |ayer thickness in the direction o

I f
rotatign behjnd the. focal point of the q1-he £ Eder. once
agai naqgmpr 6%€%ﬁ1a&h%lﬁncﬁéoﬁ§%tu%1 Iélf;l}e%()l(?iﬁ%l@%ﬁ@g slj?e’o{?r g% %efrgrgl or %ér%%‘%?ll I?r%) 3Hécz)n
t he col.orant support on conplete rotation of the colorant support | in a
secoan”E“i“%Fé‘sz(@HbSl@,‘m'-. e. above the point with the shortest distance
bet ween the col orant supporting surfaces of the rubber roller 2 and the
col orant siippdinping roflhe3 takeaiunithgpde] cotamt 4 whieh7in the epdadimant sipwio it #e
rubber carrier 2. In the first transfer zone 6, a fresh colorant film
7 is afphé @get Polhe reeh@iantanguppefds i, wwhingibeasolixefbr ohabisardmsfrogéneous
t hi ckness and can be ablated by the | aser beam 8. The col orant which is
trans{anrads %%hferd?lb i Eo1RPH A AU BHARBNE: L (hOdHRReHUDOET adPidbBE: 1B116:S3
renoved fromthe rubber roller 2 with the aid of a colorant stripping
device 10.forned as. a sqyeegee and.fed back to the.reservoi. 5 using. an
L S T R S R S R .
the reservoir 5 via the dipping rollerq&f, tipe_r ubl%er, rol I.er..uzm?r_]to the
col or HHECSTHH SPIC I NQHPNERE IS MY HE BBRETaHE: Sidort e GRRotnEnf shbgr Ho1 | er
2 and the squeegee 10 into

dipping roller 3 is a screen roller.

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



the reservoir 5. Figure 2 shows an alternative enbodi nent of the
printing machi ne of the invention, whicch differs fromthe enbodi nent of
Figure 1 in that the roller type colorant support 1 has been replaced by a
cont i mabers? pahde 10 loransupest { eovsaisdhabanie diecleRrsddpiFmt 2bPULRPgnFgalona he
colorant 104 is transported fromthe reservoir 105 using a dipping roller
103 ondkes,aorbibiarthe eddier ai wihahey hreorvdchiertle anvmnt heppoding nubuss bane 1101
whi ch acts as the colorant support. Transfer of the colorant 104 fromthe

r ubbery, fahityednphQid o AREOdRE TReMel :BRALS oPAMErs1I0 L, PrLlifss tbmiethentia; st. Hekamsf er
zone 106, i.e. the zone below the point with the shortest distance between

the cojor r 309 SHEEAGE Bet X ; @l d@BcendrtbBers 1, 2,
conti ﬁéd%ggﬁ%gﬂgpﬁgl%ﬂoﬂggtﬁg@ [ rg%t%?%ﬂgcf {édrm?g{lgﬁ' 8231?{gcol orant 104 is
applied . to the cantinuyous, band 101, as a thin N 1.l . :
cont i NG YR HE" ‘O‘i“{]ﬁoﬁldih‘aé@%ﬁﬁoﬁgr guolnéf)emreo O?(g?q%t E’%ﬁ‘“ﬁé 1%1 ﬁ% %(%ﬁﬂt) %ﬁglﬁe
hand it is fed past the 11 rubber roller 102 i medi ately adjacent thereto,
and onflphd st@H ‘hand so that it a |laser beam 108 can i npi nge upon t.

I n the enbodi ment shown, the continuous band 101 is transparent to the
wavel engt h loforddido lapglerthbealerar0 gy fipmtthe Kalorans svpivsahip Hssiesm A PERgat ed
t hrough the continuous band 101 until it neets the colorant film 107

ar r angegs eno thepother medinfrate bt hheobonttisnppus | bndolk@ant supperhéd ieddsedy nent
shown in Figure 2, the colorant 104 and thus the colorant film 107 absorbs

at t heyaystengtily 9fadp@chaser 1neamel 88.a® Ishtuidieandnenghe Gicubhieuding an
beam 108 Is absorbed directly by the colorant film 107 and the resulting

| ocal i zed heat i of e t, £ C : ~

pos: t1 B AT Eadt ol bR AT b R e BB R SRR o
of the | aser beam 108. The positional .change ans. thai rimting.dot is
transf@?ﬁéﬁ“ﬁﬁ{@”fHggﬁﬁ?RFWﬁﬁuﬁ%ﬁ?3ﬁ¥@ﬁ%¥%gﬂgﬁﬁ H F%ﬁk%%ggégléﬁggg&ﬁggthe
conti nuous hand 101. In the direction of notion of the conti.nuqus
band whi whving attowres tine fmeseh pristingdelr HagmnipBhe. RY AFRRTATLPT PHPEPRHOLS
colorant film 107 is fed further on the continuous band 101 until it is

t r ansf @p e drahstetrbd isgcihadoloran sipportZongo 4 @8ipting medabove the point with the
shortest distance between the col orant supporting surfaces of the

conti nuous Rand QL aaadhhRlhbRbal Qbket 4 HOZs nbtr sitvithe: holvonaldngdlphort
101 onto the rubber roller 102, whereupon the continuous band 101 is al nost

completely. freed aof print. 1ol O f he; LGl higse -ant
wni oh 1o gl Frgu Tt AhEh: BBe ST s So L bk iR iR B LR RiE
roller,_102 using a squeegee 110 and fed from {he squeegge

reser voius: 05 lasg el iges Sﬁe'gﬁﬁlﬁo‘ﬂﬁttﬁ?‘@“&ﬁ%@%ﬁu e 6P e ‘}&Iigrﬁ{é? Sl%‘ﬁ)grt L
enbodi ment shown in Figure 2 forms a closed circuit for the col orant. 104

f r om tWkich egriey ginrabsoPiiph daxen evhitlp hfg“é’?léﬁlllﬁélad%ﬁ@d i ther wWavelens of fe Ja& 102
onto the col orant support 101 and back fromthe col orant support 101 via
the rupbers. r oht absokPRomhget hissosiguseiges ali@tivo of ke eaeray Vim thokser beam 8The
essential point is that in the alternative enbodi nrent shown in Figure 2,

the colenani, ﬁerl-g@% 1%&8% Foch gt 'dfhhenastobban s182 aslbvetly iher dte fileirrof

contact points 1 in such a manner that the col orant supporting

surf AC oAt £ ()iil Hhe?® 09‘§1i1tts%pgcin"{ G4 he b rgagh "I‘?Je@%fupt local 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 | 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



12 Thus, both the distan e between the col orant supporting surfaces
of the colorant support 1, 101 and thgytransfer devices 2, 102 as well as
their relative velocities in the first 6, 106 and second 9, 109 transfer
zones <afselrad) hsteethrso filnat/ antouhe incingng masdiernesausofthc 69 loFah LRy I7¥agch i s
appropriate for the printing medi um being used is produced on the col orant
supporithomogeneouF Odyct higicpiuspos ds: difecdvh gif mataticdih Sehiod uhe fodat pelnd Wil dhbéspit ed
that any features of which a skilled person becones aware fromthe present
descriypt:@n, drawings and clains, even if they are only specifically
described in connection mﬁth particular further features, can be conbi ned

bot h i ndi \”_[ﬁjH%fel %511(%' dllipi f_i 2] %&@%s"\ﬂa&é} tﬁkﬂﬁéssf(ﬁfﬂﬁdlé(ﬁ&dﬂ[ film 7 on
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conbi nati o eat utr'es d ein, insofar as this is not expressly
exclu such conbi nat i ssl n ni ca
reasoﬂgiu’m@@ﬁﬁ?@ﬂéﬂgﬁfgm@ ?FD qml scr &F@ﬁ% gﬂlggﬁg%ggggg% br JoREH!
conbi nations of' Mat |Ill'eS has not
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of IegﬁbﬂFW?jh%POWhé“@b@éﬁiOBF“‘%ﬂmweﬁéhﬁ?gﬂ'%FOEEE?SP%% % %ﬁ?é?ant suppor t
2Rubber roller 13D pping roller 4Print col orant
rubber roller 2 and the colorant support 1, the remaining colorant film 7 1s 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 homogenecous 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 rolier 2 with the aid of a colorant stripping device 10 formed as a squeegee and
fad 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 onio the continuous band 101 occurs i 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



5Reservoir 6First transfer zone 7Thin colorant film Laser beam 9Second
transfer zone 10COI orant stripping dewi ce 101Conti nuous band 102Rubber

roller 103D pping roller 104Print colora
#ubber roller 1() mmediately adjacent thereto, and on the other hand so that it a laser beam 108

<an 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
antil 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, ie. 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 rolier 102 is removed {rom 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
161 and back [rom the coiorant suppori 101 via the rubber roller 102 and the squeepee 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.



105Reservoir 106First transfer zone 107Col orant fil m 108Laser beam
109Second transfer zone 110Squeegee 1jjCGuide roller 14 Wat is clained is:

Thus, both the distance between the colorant supporting surfaces of the colorant support
L TO1 and the transfer devices 2, 102 as well as their relative velocities in the first 6, 106 and
second 9, 109 (ransfer vones are adjusted so that a sufficient thickness of colorant film which is
appropriate for the printing medium being used is produced on the colorant support.

IFor the purposes of original disclosure, it should be noted that any features of which a
skilled person becomes aware from the present description, drawings and claims, even if they are
only specifically desceribed in connection with particular further features, can be combined both
individually and in any combinations with other features or combinations of features disclosed
herein, insofar as (his is not expressly excluded or such combinations are impossible or of no
purpose (or fechnical rensons. A comprehensive explicit description of all envisageable
combinations of features bas oot been given here purely for the purposes of legibility of the

deseription.



1. A printing machi ne having a colorant support, a transfer device, a
delivery apparatus, and a col orant stini pper; said transfer device being
arranged to transfer colorant froma reservoir onto the col orant support,
wher el-ist phieatmansf er devi ce and the col orant support are arranged with
respect to each other in such a manner that a first transfer zone is forned
in which, during operation of the prinCohgamaompare, a colorant is
transperred fromthe transfer device omubbéhellaol orant support, and the
del i vgry apparatus being provided to dghbmggnﬁkyleast part of the col orant
from ghe col orant support onto a printippg; fBgiaHM or a transfer neans,
wherein the delivery device is provideguth,a device for the production of
a beam of energy for l|ocalized applica%ﬁgpu@£_§ggﬁgy to the colorant on the
col orgnt support so that during operati,Qn ol‘Fﬁg%p@chine, at least a
portidn of the colorant is delivered t llﬁ%P%Hlﬁé medi um or a transfer
means®f rom t he col orant support, whereiiS¥HE¥ ol or ant support and the

col or8nt stripper are arranged so that S°QELEHEY P45 fer zone is formed in
whi chX0during operation of the printingNeeni #epripgAceesuned col orant is
transfléfred fromthe col orant support demdintdus woforant stripper. 2. A
printiing machi ne according to claimi1, Rebbeeiollet he device for producing a
beam gfj3energy is a | aser. 3. A printhipgingaclhdrne according to claim1
wher eijpst he transfer device, the col or gnin sblotdaper and the col orant support
are prgyided with colorant supporting sutaegs and are novabl e such that
their | orant supporting surfaces noverih,9pRgsihe directions in the
transf%? zones. 4. A printing nachingﬁggﬁﬁﬂ.hgg to claiml wherein the
ccdor g7 t stripper and the transfer device are
machi t&8according to claim| wherein tﬁéﬁ’@?ﬁnh?d_the second transfer zones
are artf@nged i mredi ately adj acent to e BY Hagster 2p8C g A printing

machi dé0according to claim 1 wherein th&EUeESr ant support is a roller or a
conti riudbus band. 7. A printing machi@eidaedbrding to claim 1 wherein it
is provided with a reservoir for colorant and a dipping roller, wherein the
dipping roller is arranged so that, during operation of the machi ne,
colorant is renoved fromthe reservoir and applied to the transfer device.
8. A printing machine according to claim1l wherein the colorant stripping
device is arranged such that, during operation of the printing machine,

non- consuned colorant is renoved fromthe transfer device and is linked to
a reservoir for the colorant so that the non-consunmed colorant is guided

E are identical, 5.A printing
Q



back to the reservoir. 9. A printing process conprising the steps of:
transferring a colorant froma transfer device onto a col orant support such
that at |east part of a coherent filmléf the colorant is applied to the

col orant support; applying at |east a portion of the colorant fromthe

col orant support onto a printing nmediumo"r a transfer nmeans by locally
appl ying energy to the colorant on the colorant support so that at |east a
part of the colorant undergoes a change in volune or position and is
delivered fromthe col orant support onto a printing nmediumor transfer
means wherein a renalnlng portion of the colorant which is not delivered
fromthe col orant babpdramwxlstrlpped fromthe col orant support. 10. A

Bvent ) B Tnasca Tyttt W © S0 s
irec or in
accordi %g to c?da({v(?&fg géﬁ‘ér& %p&%ﬁgﬁ’t ad%qqp%}lesjn

BRt ogﬁdprl nting nmedi um
and transfer arfis jicgb cHig Anppgedriitimsios elofanbdramhet col or ant support

are carried outres¢rvormentioaths ycohﬂamcemppdrgcwhemm the fk@hsfér process
accor di ng {0 clqufRchithaicRiolofRPsiFRRE LR a Y% RTehieg: 0! O ant suppor
are provided w0y 6 9580 ch A @anner that a first transfer zone is formed

in which, during operation of the printing machine, a colorant

is transferred from the transfer device onto the colorant sup- -

port, and the delivery apparatus being provided to deliver at

least part of the colorant from the colorant support onto a

printing medium or a transfer means, wherein the delivery

device is provided with a device for the production of a beam

of energy for localized application of energy to the colorant

on the colorant support so that during operation of the

machine, at least a portion of the colorant is delivered to a

printing medium or a transfer means from the colorant sup-

port, wherein 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, non-consumed

colorant is transferred from the colorant support onto the

colorant stripper.

2. A printing machine according to claim 1, wherein the
device for producing a beam of energy is a laser.

3. A printing machine according to claim 1 wherein the
transfer device, the colorant stripper and the colorant support
are provided with colorant supporting surfaces and are mov-
able such that their colorant supporting surfaces move in
opposite directions in the transfer zones.

4. A printing machine according to claim 1 wherein the
colorant siripper and the fransfer device are identical.

5. A printing machine according to claim 1 wherein the first
and the second transfer zones are arranged immediately adja-
cent to each other.



supporting surfaces, wherein the surfaces of the transfer device and the
col orant support nove in opposite diregiions in a zone in which the
colorant is transferred. 13. A proce according to claim9 wherein the
colorant is transferred onto a colorant stripper fromthe col orant support
for renoval, wherein the col orant support and the colorant stripper are
provided with col orant supporting surfaces, wherein the col orant supporting
surfaces of the colorant support and the colorant stripper nove in opposite
directions in a zone in which the colorant is transferred. 14. A process

according to claim - Q- - Cie aimaheeser voi 1 and
applied to the tran T%ﬁg&ﬂ%éﬁkﬁ:}ﬂ Qéﬁ‘ﬂﬁlrﬂgsiorélﬁﬁﬁeldwﬂ{e 1

( e. .AEE)rO essu%(i%gdingto claim 14
wherei n the col or SAOTE SUPRBYEE 2PoRT & SR §l ' é}pl ied to the
transfer device usi AgAapuiiimg nachond aecordinggo cAaipr d¥BIEHEEIPding to claim
i? \M;\er ein col or agg%‘yyaé@?ig%ar}@geﬁgirifgggmrg mﬁgurdépgnggoaer,ese: vgi r. .

: process accQnd] tg- grrsn{gri ﬁﬁ% s8ThatS HRAAE bpefa-coat ed wi an
essentially honog&pee(g{aﬁg [ S a ftl ofg C ?or t. . . A process
according to clai mopifhenas lae,m?%@inws mwgnﬁeﬁ @?5&?81‘%’é§porti ng
surfaces of the tﬁﬁdsipﬁliedwﬂuﬁlranmimtdwmfbl orant support and/or the
col orant support anﬂ%ﬁﬁriﬁﬁ?@;ﬂfhﬁé hiaRdinete claimi Bavharcior der to adj ust

| .0f Tco
€

t he thickness of th of . ¢c - ant. . - er4li ng to claim
13 wherein dist an&@g‘nﬁ’%tt%gﬂlﬁ %@%%@pﬁsﬁ%&%ﬁﬁgﬁg %e& of the
transfer device anin hé el priaing SOBPHRE: BRBIORSEHEYCBYSF 4t Psupport and
the col orant stri pegvad fronihetansfendeace aund sdjnkad ©eseivOkness of t he

filmof colorant. o 420 @m | m-ﬁ@ﬁgﬁ@bﬁm@d@bmxmﬁasgﬁm@n the
col orant enpl oyed 1%&12‘3%0(% o%%.w t1 a viscosity of less than 10000 nPa s.
back to the reservorr.

9, A printing process comprising the steps of:

transferring a colorant from a transfer device onto a colo-
rant support such that at least part of a coherent film of
the colorant is applied to the colorant support,

applying at least a portion of the colorant from the colorant

support onto a printing medium ot a transfer means by
locally applying energy to the colorant on the colorant
support so that at least a part of the colorant undergoes a
change in volume or position and is delivered from the
colorant support onto a printing medium or transfer
means wherein a remaining portion of the colorant
which is not delivered from the colorant support is
. stripped from the colorant support. .

10. A printing process according to claim 9, wherein the
energy is applied directly or indirectly to the colorant using a
laser beam. -

11. A process according to claim 9 wherein colorant 1s
delivered onto a printing medium and transfer and removal of
printing medium to or from the colorant support are carried
out at immediately adjacent locations.

12. A process according to claim 9 wherein the transfer
device and the colorant support are provided with colorant
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supporting surfaces, wherein the surfaces of the transfer
device and the colorant support move in opposite directions in
a zone in which the colorant is transferred.

13. A process according to claim 9 wherein the colorant is
transferred onto a colorant stripper from the colorant support
for removal, wherein the colorant support and the colorant
stripper are provided with colorant supporting surfaces,
wherein the colorant supporting surfaces of the colorant sup-
port and the colorant stripper move in opposite directions ina
zone in which the colorant is transferred.

14. A process according to claim 9 wherein the colorant is
removed from a reservoir and applied to the transfer device.

15. A process according to claim 14 wherein the colorant is
removed from a reservoir and applied to the transfer device
using a dipping roller.

16. A process according to claim 15 wherein colorant
which is not delivered is returned to a reservoir.

17. A process according to 9 wherein the colorant support
is coated with an essentially homogeneous thickness of a film
of colorant. “

18. A process according to claim 13 wherein a velocity
between colorant supporting surfaces of the transfer device
and the colorant support and/or the colorant support and the
colorant stripper are varied in order to adjust the thickness of
the film of colorant. -

19. A process according to claim 13 wherein distances
between the colorant supporting surfaces of the transfer
device and the colorant support and/or the colorant support
and the colorant stripper are varied in order to adjust the
thickness of the film of colorant.

18. A process according to claim ¥ wherem the colorant
employed is a colorant with a viscosity of less than 10000
mPas.



