"hij ke3e\, R~6T"H I NKI NG SYSTEM WTH A BELT AND DI FFERENTI AL ROLLER SPEEDS
5 10 15 20 25 30 35 BACKGROUND OF THgy he present invention
relates to ink printing, particularl ﬁlmﬁmmmum of cans, and particularly
relates to an inking systemfor the prin{ipg,.apparatus. In & eJr i2008i ng

i ndustry, prodwepoMdsey advancenent is |rrpo Znt. Most pr odectuspskazr@dvances
have conme through increased operating speed. Inking arrangenents have used
the fundanmental roller to roller nmethod virtually since nDdern i nki ng
systens were devised. Physics and practicality limt the “" mmu’mers
of rollers in such a system In a typical roller to roIIe

ink is supplied to a first roller) e.g. a Huctor roller, and f-reemet here the
ink is transferred to other rollers in succession at nips between adjacent
rollers. The ink apﬁmccatsmwml A SELDANTf OIFFERENTILAL ROULER GPERDSO! | er s

precedi ng the pring ' n.f.he series should be covered with
rubber or a rubbes Tk — ing plate is on a cylinder that
forms a nip with the for m rmiel pfe@éntf amagldszolzleamean@b tiyk i nk recei ving

el enents on the sngglggg?é)f #?t}@lg{liﬁlfgopg@{ Cq_ﬁ dggrmgare formed of netal

or a netal -1ike y|n er, 1'n urn transfer
ink to a pritti ngP'aSFéﬁ‘kJe’t”'leﬁFEﬁt‘E%éﬁ BPl HRISiTIGh SYAteR 1534 dhee g, a can.
| nki ng systens typirdatiyg lpparabber Toveeeprintingbbedusdde material covered

rollers alternati Bgo&h&é‘;ﬁt@ekd%négﬂ?ﬂﬁ [rgtia},l,pa:l,;lgxemhar,&> overed rollers in
a series of rollers adj er. Wien the

rintin | a
rubber-1ike roll eP§°8‘6ﬁ"'( yt ﬁg"?féﬁ% lhl“ﬁeg?'gﬂ %‘rtg“%l? geasefie surfaces of
the rubber-1ike robkeasing:fspeed. ariml@hspmwmenhe e asednths f or

rP ?:%JSS ggltl gL%Br obaPhhaﬁ%m &euef to &orlmmg%&cufalﬁSQné&h 200|3|
SUI‘ t ness n the rollers.
£p R0 POTLESe dOALN: PLARS 3pd

As the rubber or it deflects
again to restore PFécEﬂ‘qadllﬁm lé‘hla"pé:.heRﬂbb%ra’tS‘r nupbees -95 R-”@l reriml 5
covered roll ers asaechdi ustszlelme during system operation to be set at

appropriate contact pr essurlgs a3k }Qﬁ@‘djt@,cggh@;etﬁklflgl LPLSem,Si NCE
each rubber.  roller Jﬁs i C % bet %géfﬂq&em nmet al ers, th| S may
require a time- conBlint#h “‘é’@iﬂ)ﬁ e &4 ﬂl§? §F 198 %e\Fetdéth?Bl lers. A
rubber roller or rabber.- ankefzomftheseophe ind [ier tywnaferiredi no prEesur e
contact with the @Qi?&ﬁ\tlnnﬁhaéeéﬁb'neaﬁ nfﬁ@%t@é&@%cﬁraicﬁhi:on fromthe

texture of the adl—%ff? a metrgL ?%/eorn l'rlo eraozf of uot:)cber-l i ke

roll er surface ten 0 ‘wear e ro ér or S su ace nmust be

repl aced frequent F9rm Hedlexs R&ﬁﬂ%gr%ﬁl R%tﬂﬂgcﬁﬂeﬂﬁe cEtiadenddt ti on
adj ust nent 2as t hethelderried an®ilbi behaogesed ichghubiser orAa exblsdér-ng i nki ng

systens are conpl frkma&e%hi' plﬁleosmnﬁdﬁ%rlﬁ:arﬁsr&l al esllmcm 20

manuf act uri ng and ni enance_and gj gé nfo ¢ ﬂ 2‘3 k froman ink
supply tends to aﬂlﬁ%rr FFSAHE I QrrETe TRF Y °[rh FRk*%ont acts t he
roller and after wohligrshasdpels inks sedeivificcwlenerts omhéhepnrurindse
eventual |y transnpftee iprikbengrglatiengylindaraage Cydimedebs »ﬁé&&mt&h i nk
tends to adiere to ged)l.hGkeStid slaftﬁ{e g%g ?ﬁ%eneg

elasticity of the ink I's eventua exceed ue to the
speed of roller rbeatydh, CEARSHRR Ilé*Et Forf Fiphingo' aF’tFFFer Rif% ace and
separation of thethen |prinsarémces axtielet meg.passan.hrough a contact nip.

The contact of adjacent robhRify alystems &y&%alweuwlﬁusséra&@véx%atl ng
rapi dly causes ink on ur as the rollers

[ rol l"er
separate after theF iR é’&r?:g Igflr“fa&(?@a vtegegufololre"{)%?&ﬁie PAEG i nk s in
t ensi on 300 00/ 4ygeBLeed gJ;JLot;)@@gmetal -like hard covered rollers in
a series of rollers leading to the printing plate

cylinder. When the rubber-like rollers contact the
metal-like rollers at nips, the surfaces of the
rubber-like rollers deflect and displace at the

35 contact nips for reducing the probability of roller




o —

*PCTI'US99/ 2SZ70 - 3 during the separation and splits when its tension limt
is exceeded. The splitting causes the ink to formmst, and to also form
ai rborne particles which are slung and may be dropped to ad#] gt Il ers
and 5 may texture a roller surface at which the ink splittihg occa Thi s
may contam naY W4AHP or produce a textured ink surface on r@Uses2sznar f aces
and nmay contam nate adj acent areas of the inking system In addition, the
m st contam nates the air and 10 surraqundi ng equi pnent. This situation is
aggravat ed at hi gher operating speeds due to increasing centrifugal force
at the roller surfaces, which is likely to sling nore of the ink and create
nore mst. The ink is both slung and split at each roller surface 15
separation follow n i, p. Hae atomi ink is not controlled, it
spreads around t &% ﬁEFn‘é)g‘%%ﬂfté afRR G 188t $nk nthickRessc 8hethe heal t h
hazard. It is notoldeoanon Asrthenribbem@rsysbbertbikmwaternsl or even nore

posi tions at whi cleaBeluSRle tnBCAIS scFueleigles Ludtd X8I £@begiAn PIinter

apparatus nmay have severa arate | ng systens qperati ng simultaneously
to apply ink fr ow’nttsh8ﬂ9’d?allnt5?'ﬁ§epl a‘%"g’ &1 PRAETRPS G L ksy f“ﬁfgﬁ’galbl anket .

This nmulti pdies rheerad wpllerspavsd| adnuseblengupinntsysyepr epses: ivave
overhead shroudscgr behaa@ear:s a‘bb%@ptf%&%@n&HéE' Qaeyud:last Bga i iineOf

capturing ink part,cles. Prac t o at t to ecyclethe
recaptured ink b8FAASERY metsal rﬁﬁ( Ut'e tg%%vﬁr?%%% "B‘?D?) £ ¢hemi stry,
and the 30 'wast EYPAR2FIS tPes@ean spHRAIENST MEEBL oFf Lleaxisy §é#~%lf§ay which is a
costly process. Regutir@ s tditeasbnnimizly wespeundkadjuditenel bected is

desirabl e. l\/Pg;,e;__Qt #ﬁlﬂgt en% pree \ggoﬂepo&e Qgr ﬁgé/ered form

roIIersto?ran er _in Ing distri utlng rollers to the

printing plate SURgaedidmdsgoller whighjis B RIRIMYSOIPRERTD WiFh nder
surface. Form rokthersdjaqunmtameyahamd lleebat expéyianms fdiaubirerfxothue to

space |imtationgpthglxdlre lo@h@t‘ié‘rﬁdj'a@ehekﬂn@@afyr%ﬁ'&-ges' s cigem rollers
must receive co ound}éa jUStITE ] i an cont act bot the ink
di stributing rol PeFePRMRY e Slrféf pFﬁf‘ e’éy’?‘f SEPPRSLS BT i ne.
Because of1% heir seethat \F@ESrzbheayn:G#ﬁaﬂéan@ tstpbenrepkpaqedat e cyl i nder,
the formrollersgpbeentBke anBr€nd haaroAe ey elrds Q&e&ﬁénea&ln@evol ution of

the printing pl agss%&ow' ELae ) chefoLi 2 | danedBOMLLOT "NE! O]

printing effect drscusse rmn an i nking
system is nor mal FRToweibeaTon A8 pﬁ’?‘r?ttliﬁg b‘lﬂé&@ SYSteREr 2%? JPPLeX. The
printing plate igith nElviple parstess, aheee| afe preltaredwhiyhr ai sed surface

ar eas thaty ACCePhatiaddu@Th end le'n'i:%&ﬁéé 204l 2l henesapdgar eas Lo
V\:hIChInkIS not etranferre reas gFthe |nt|ng pl ate

se
eventual | y i ndent the f or APt £R i‘ﬁé ?)‘P‘? Y 7§PP at® 39R83E. Those 20
i ndent ed areas onotdéacH mOﬂﬂ-polﬁnmfafmkeft@rdﬂMliGm cohbacthehenk

di str ihbu]E ion r 0: L8114 adaph¥eirka uiipf Aasl Mear baeral, ywtmcﬁ haugeknt ijng plate
via the formrol|lgrs e [ t i.Qte
substrate causesLﬁ irH‘orsEt%l %g g‘%}lﬂﬁﬁﬁ'g Pﬁ*%&@eﬁg& H%Si“gé% rs when two
simlar imiyes aP%"{-ﬁ fY3dndeEm each other. One solution is to provide
multiple formrollers of dithexgntink aesdertso taghesleptoecaluod lelre ghosti ng.

This adds to matgii@loe %euiaesw&:anéheqmﬂust %fOElQPE{@JdTyngggftzoﬁgf »

i ncrease 30 nmi ntenancge. nt, matter, or, di

printed, it is n"ela%s V& 8"%‘?1%?33% ﬁécfﬁ‘?ﬂf 355 SRER Ry (Sir“ t hg i nk

col ors used in t bie | spededgofysoldmr Dochhtorhahy dgfdectikn @fl 6he, the ink 35
distributiqg rol J:siﬁem&fbee%ﬁm@ at8t i ok the\/@o@ﬂéﬂléiﬁ&aaea JuL 2003

PGT/ US99I 15270 - g%l%c rﬁtegmg?a; ¢ th &Olng.g by%.lt1 c%:g\&og? col or.

Seni - automatic cf he e assure conpl ete
cl eaning, so tha mthaﬁalﬂ%érﬁ HgnP-B YheR i thed TOLLeFE 34%re consuni ng and

can be rotating rapidly causes ink on the ink roller surfaces
to “split" as the rollers separate after the inked
35 surfaces rotate out of the nip. The ink is in tension



5 darigerous to the operator. Belt type inking systens reduce the number of
rollers that nmust be cleaned. The foregoing describes probl ens experienced
wi th conventional roller to roller inking systens. But, inki 2 E@TQB
using belts entrained 10 over rollers for ink transfer and di"stribution are
known in the aMC00&4563 exanple is disclosed in U S. patent BcODGSH94SEd, Which
shows a belt for ink transfer entrained around guide rollers within the

| oop of the belt and al so provided withqan ink distribution roller 15
partially w apped around by the exter naF ink carrying surface of the belt
and | ocated along the belt path between two nips fornmed with the printing
plate cylinder. Although the benefit of ink distribution for eradicating a
pattern left duri ng previ ous contact 20 with the gl ates is disclosed in
this prior art pat&WtingFEeafrBarafiorhanfnkPHits #nBat 'oh tessker as

di scl osed bel ow i slimit sisggeseeded MilThepbpl belingt ypased ldhag 1axst@ms used in

a single printing I S lsas 5
@&ﬂﬁ‘n?itslé 2he &ssaq 58 9%%}&%&; pmlleall nkég “ but| on

773, 444; |, 691, 795; 66, 056 gamgl 7 %
arrangements are f%’EﬁlcF g aRd Tﬁﬁ TOPRSD tfHad éﬁﬂe’ll‘: 9§’§132§_ afFCh none of
t hese referefices imay Hextukeda stql leort Bonfa@éla&r wid chetheorinkoved as
di scl osed 30 bel owsp ﬁwmevog&wammﬁc%@amhm W /abi §f+d\9:fe the
i, Z S

invention is to mnim | east  substanti X

~uL Zoo3 - 6 redut¥E 7‘3 sf"?]ﬁgﬁ"’rﬁangc’?hﬁ 5| EPEEachHABR BR%t creati on.
Anot her obj ect of <E¢re=am4\¢éh@|%ﬁﬂﬁ@nﬁoarmcﬂﬁetmelnmq syssewr ohto t he
printing plate 5 ciydditden, u\ﬂﬂéﬁﬂsitScbﬁﬂakhIﬁiestEhBiﬂfrm| ity pri nti ng.

Anot her obj ggt i ssge,_p?%!uhmg? ! nchSt aft i aldy éf“é &f%s" ggg?%‘l’ "hal o"

printing. The pre I nven udes’ an, en oop |ng one

ink receiving, i nka‘?:é’rlﬁ%ﬁgo%?ﬁ?tfﬁgl ARe® 4% e £P| HyFXaRSiage outside the
belt |oop and an opposiifegal i ferceunt actikze i msliléde shefdmds, Wadph ilhe belt is

entrai ned over a pn%e@lfy' t¥ ﬁ;ﬂ”m@%e@f'@ﬁé IR GHa €RGA%e hbfe diigte surface
of the belt and gujde | t | east pg i nk di StI‘IbERIOI’I ro

engages 15 the i nlgrt?arlflgl ) %?W? 5489 13RY, FRIAE 2B EAFD 1R ﬁﬁss"lfeféﬁesuppl i ed
to that surflace arsepashbientivdlowanaca wip .t 4t therdtord zedt bnk his moknt i ng

pl ate cylinder f0rcdth&bM.@&lt|1rtg sbbeaddkar(@ia the iAMengaLy¥E&W a4 face. The
i nk carrying belt,

3 A8 i) A AU IEL SinP L QR £ Sud el NE DELS 0 e
printing plate cylind ravel & sane surtace ve C|s[y I'n one
direction. The i nREECTPPRLERT A7 ABKIRG FYStemshEp ORIV BEPACRT reydher to
enhance the ink dingtrel pasiticrendt2éhintkan tinkosgl ihidcenss . arehdtheayoi d

ghosting angghal o aortwiwg cénn pQ'QﬁtPf qp-aa&%quxeraﬂ cmwet stéﬂh di stribution
roller travels in

vel Qci t hltat is different
than, i.e., eit herseP§§?'é? ’d}klé‘f?o%?ti%arﬂpefﬁélg%ﬁ £ ¥%‘6‘? ¥ %6 the ink
30 carrying surfacepdy inle ixsm thaieiPgiatsias plate tdyd ipderelitst @ buti on

roller. In parti Clﬂzﬁhnﬁé"&:ﬂdﬂkedi.StTﬂitBJt:ﬂLﬂlﬁibDiéQFtHeSihECQ@IE.B;nded to travel
at a surface velo |%$% is in the range of 2%to 40% faster or slower

than the velocity~0 e’ |nk carrying 35 belt. This tends to distribute the
ink uniforny and 2, 9 JManYpBIiRKins,Pressemhayes oyerhead ShreNdscorrect
t hi ckness over thex nhamlarsymghsimdmel elcthen beltth thertimmnt blfe i nk

carrying roller igaptbfaded n@r p9§€ié1|é§ edraxigldot %E@;éﬂ’cﬂow ng around
its 5 fixedly Iocatted rotation a

0
distribution and &-AiMR%t%s rFﬁgcﬁa%‘ frfegépl:’éﬂe‘fﬁehlcogfaf %gslé:d lﬁy t he
continued cont act, Mktune qff variays (Riamentsypndoemiist Kyt hand tlkecar ryi ng
surface of the beldaste ink must be disposed of ecologically safely,

which is a costly process. Reducing the amount of
waste ink to be collected is desirable.
Most inking systems use two or more rubber
covered form rollers to transfer ink from the
35 preceding distributing rollers to the printing plate



10 Fo control the speed at which the ink carrying belt is driven, at |east
one of the guide rollers for the ink carrying belt is driven, although nore
than one of those rollers nmay be driven. The rollers) is driven by a power
source, preferably 15 nechanically coupled to the main driveg SoDut gy
decorator. Eaclhvepu/44ba guide rollers is toothed around its Rehisihpsi-y
conplenentary to toothing of the drive surface of the belt. The toothing
may al so be profiled to prevent the belt, fromshifting laterally 20 or
axially, particularly under the i nfl uenct of the axial vibration of the ink
distribution roller. The benefits of the invention include. possible

avoi dance of use of rubber covered rollers and elimnation of the repeated
repl acenent and 25 adjustnments required when such material rollers are
used; reducing ink gfliindeirngubface .si §artinzliteranownicalrlgdthaireg t he nunber

of nips or locationg ‘Mk‘%‘él}rhﬁmiﬂk d';%mé@éf@%@”go QQmSQQ:P&EH" ng of

ni ps which woul d Iea to splittin slingin ucing 3
ghosting or hal o i s 2 FedlRs %t (8 éﬂ’b’tﬂﬁg gtﬁ’ﬁl ‘#ﬁseﬁﬁ’é‘ﬁce B ¢l eani ng
that are normally rmﬁkmdmuandrmduel comprundl adjwstinmentsosbsthat ttheihe

present invengion, whenrchbB8ct boths cﬁbaﬂﬂe%&@hmé%ﬁ Iﬁ&lilgﬁts&é)%leon

roller requires 35 cleanlng Ion ers are

00/4d563 g 2, & }ﬂflﬁéog %Ngéﬁir’]%%‘o%%‘&t SRR ST - bmgfci‘iﬁﬁ‘-p" fBut, the
rollers inside t,he thelir FebptiNe Fores cr@iqamparedntmgher padnting tHlatel ean up
required bgt ween i Rk 16ekek, CHrd g i;hmé::lse?rftuﬁ rféfké h@rsys&&én&xfeht he y

i nvention is si t i S._r ve ein

di stribution roll g?esglﬂfwg %‘E‘h%ékﬂ ré\;oalt%&l%;‘ lettnhs glr:. nq'fPeJ‘ §m)ved

belt can be ¥l eane@YAFRALTS reidhéepde R it SFheseinalkPAg"Byda"em and a new
belt can be i medi piralnyingsésfdorddiatussudzibeowhe down tine 10 of operation

while a belt is off the machi.}n.p t@h[._bpélqﬁatte Le O daat g@dgg Lestrict
the applications for the i n stemo I nventi.on, 3e i gned for
use in continuous GXFEHM h?l?@grﬁiéyh‘éﬁﬁﬁ °praﬁrét"&§'nﬁh¥’5:ﬁt%ppl i es
decoration to the tyléwtieriar sodfieryl| i Thir prahttnghipdiater $soin gmny whil e t he

containers afg NMOURLEAsOR f@m&cbwee BRdhekaided RRedcal 2Pdad kBaker i phery
of a large, rotati such an .application

is found in U S. p%ggﬁ\ggg%ﬁf:?ﬂ?ggr ré?‘f?‘erggler%érgé)"qﬁg?ggfre% s&dver al
separate inking sysreas, teamiich éSﬂStbﬁn%cépdphgﬂtaéstfﬁér?ﬁverﬁhﬁon ar k
arrayed around a |&&gﬁedl&l"ﬁéﬂI’ofpthé]tpﬁ‘lg;tbhgnhﬁétdi)dvleﬁd&illyﬁrl(ihd&he bl anket
I's inked by the pr ;;HL' 28rR Jﬁlesx'gg&grth@f @@ﬁ&rg Gl8e! MW SYRLEL- bThe

bl anket then transfers t uccessi ve tal ners oOr cans

decorated wi&h ar énSFEE%ﬁ‘\tae?faFomt‘h%hﬁ)lfé’ﬁR‘eFC’b 1e% makendt fihEcuEndrel s, as
t he bl anket and t héoar the fk mhstrBhetiam apéler twwepprsinbnmifnonber . For

appl i cation of theahaké%ﬁystfoeEh@fpzt:bﬁihBVﬁliJ&tQWﬂaotﬁecﬁé'm?rx‘oﬂﬁ.gi-s 30 U S.
patent 5,111, 742 I%B‘Fné%lrﬁﬂ lsgﬁh%thneonﬁrﬁ@cgk g cé%usnﬁ sg & al 1nking
€ Men

systens are used) £ many as ei ght
of nine inking syssuhstrate (qeusps| hit 1FRPBLAGN RT "thﬁéc’daﬁ@%?c'-'of the ink
splitting argh cont enbsaimg)rb_c(telsermbad talbowemi saB Amagkesi gte extfaed any
arrangenent to redyg |°%her, . d& %‘lé?ﬁn Zs ‘._% %vg%uﬁgé@%/ | SZ70

desi red. EachﬁJ I nk| n S ect an indivi dual
installed on a can Hﬁﬁdf?ﬁg"éy (?“ltnﬂf'?l'ﬁe"s"f?t & he %rfﬁdHFf’l 'E:l?ﬁ e and
delicate device w ghoauzmoug‘hmaa&:lﬁ gopmaterial keapsfactges andbber S
rollers, adjustingcBrplewi s spérdriionceBLegl £if i19erk&s@ mMaj or source of
wear and mai nt enance, robI ens. O her objects and features of the present
i nvention w1l becBfd t:'alf)?)a<ﬂ“"'(,9rit fromthe follow ng description of the
acconpanyi ng draw ngs. 10 BRFEFipescERAPTEerpTF "ROEepRAVMESeFrEt 1 is a
descriptive view sBevbofgdid peinepas ajt Az aecePsatt magcaadge;lumgu ng ina

conventional rolle ri pt| ve View
showi ng the ink 15?3‘%§;:ﬂz§| ont%%?l}?érﬁ: the! Dk dl%rs ubéd aup%%g whi ch

nsf
occurs in the inve Fisgems3 |I§“rd'n§cﬁbﬁﬁ?+r¢9§i dén& ‘é%%‘fs'a S art
roller to rdder idksvgirdngnroHiers qust bevileanefl theavaidyi ng roI | er and
20 the printing plate cylinder of the systemof Fig. 3 illustrating the
resi dual ghost or hal o i nage probl em



‘Fig.” 5 is a schematic side view of a first enbodi nent of an inking system
with differential velocities according to the present invention; 25 Fig. 6
is a perspective view of the enbodiment of Fig. 5, showing the drive
elements; Fig. 7 is a schematic side view of a second enbd8i #n#Bf an

i nki ng systewa®aesesli ng to the invention. 30 Fig. 8 is apSfiiRgehic Side
view of a third enbodinent thereof; Fig. 9 is a schematic side view of a

fourth enbodi nent thereof; WO 001 44563 - 10 2, 9 JtlL 208
PCT/ US991257Z70 Fig. 10 illustrates oné version of the drive of the belt of
the invention; and Fig. 11 illustrates another version of the drive belt

whi ch may be used with the invention. 5 DESCRI PTION OF THE PRI QR ART The
prior art systemshown in Fig. 3, which is described further bel ow, uses a
selri ez of roll er gowbaeindviansber thalaew toldE ely the ﬁwf:'{o:ﬂxtsi aewfatg
cylinder. In Fig . esslye ki rs.16_and 18,
e.g. in a syst emsgﬁ%\/\%‘x\?onﬁggg. égéa/r?rriéfg? Eggg%éyn?tﬁ%%&g‘lé%lﬁ %rs egﬁe%? ve
directions of rof8FrE %ﬁ“@liegf-‘u%jc?aé’clél&'bﬁp dMSwSsoPe hand Tdeanirde sane
surface vel ocityisl nékgitred.t het pey itiimer abnsunihacen@6eaf behe roller 16

transfers {0 theglpsPROLPREN Bhe SSEdraeBr28 i1l BELE Ol i8N 418 Heddie NP 20.

As the roller surfaces ngy 28 pass thﬁgu?ht_:the nlg 21%) the fubper roller

surface 26 is di SPFACEI5y "PRRE (e FOFoFT 2P AN ™R B5IEI6A7Rat surface

di spl aces too. As the surffhgeforencing descuibeshproblen) expheienddstr 20

surface ElorihngsI lb@@ﬂs é&}dehﬁi@ﬂ_&ifgimhef:oﬁcbnﬁlﬁe&nknmgﬂgyﬁ@émbeen squeezed

agai nst both roller surfa i . i el eased fromthat pressure.
362, s vieat euﬁ%ag e tnepoine

If the rollers 16 and 18 aré’rot; h, ~as th n current
hi gh speed%irint PHey IHIeFFqEPE ik toanefRr 2ndsdisanidutignaare 28 is slung
or flung off theksewd aice tha airopl ehe. examplddiiti atgscMved theurs) lers
separate just pagieddie NioBy, §8F, WHchSshG lal &ﬁié’ &y (?nglr ?g%)xféf%zpf mst,

creating a m st around the ent|re agpparatus, whl ch unde y coats the
rollers, adj acen?n%"i?’ﬁ’tféhlaﬁ%‘r‘?é gc"l’rggpf?ﬁﬁrﬁg“’%ﬁ??%crgﬁe ePEP Thehsees
slinging and m sbe¥twrargk adsc ipraviiged Iwinteana igk gid ftirdbnt ieamgedldrexrsur f ace

section, a&f botpaFildiak a4 )ﬁé‘de%raﬁn@ 23e0bxtd¥had10i hRr cdbyand 18. 2, 9
JUL 2003 wo o0oi ~§1ass PC? Z7Q s h (i:ff rgfr%ce provi ded

L r -, 11 e, sees.th
by the inventi on> 4 299 5561?%13%%'% ﬁn'l']—'i lg?caf,egc\ﬁ%?_ %ﬁ’@ ?ﬁgt &t i ng surface
52 of the ink tregtfesn Septnip SOFRPALELN M PFYIEE phet@al surface 42 of
the roller 5 40 éylirmsirng Alvhcrjhathe ilsnmefip 4£.idknidistiibwdigst be fl ung

of f and form m sf,jin.a498 Eﬂ’é&”a St obin PRGkebuAfld Bed Pt yasih '&g i nk
carrying surf ace %_g gﬂ%t e belt EO aﬁg t he per|¥ eral surface 42 of the

rol I, cau€Png | &5 S8gPRFRT 1onREATEPISS 4PNt RS RFL8F #T% PAFSSr the sane
roller surface vepeatipn of thenpakedistniburign xnolleremst Gbsclanmedt i ne peri od
and anmount of rotdildwol sOhof diRjdeBEedWnere two rollers are separating, as in
Fig. 1, the rate of separﬁs'tq_rﬁl fbgpg %%Viigﬂ\,\%@ é}isigggg &yég aces i s perhaps
twce as 15 great as the rate-of sSeparation v e‘a pbelt 1S separating from
the roller, as i§inglg. PFinGifg APPAFRE}® A3 BEFRIC2e&haRra¥iDn i ncreases ink
splitting2sFurt hestenxs d3sussed7Besdd n,l, 6812798 ef3eBsedossbodi nent t he belt

50 and the periphejal 34! f afied2pdDe OydeNenkOdl firidQe g NOVing at usually

slightly differing speeds. Henc en belt and.,r sur f.ace
separate, they o%‘g'saé‘gﬁ“ﬁ“sﬁé‘}fr ?%ﬁn % ﬁfggi' nﬁa%er?cafss%h%is'ga?t #PRg. But less
splitting and | eb?93IBRYI ngromopakohiriresepeef epndeshif g tidft benefits. 25
Q her features ofiddi@bayséeracfiethérivetenti aoved asdasseideed bel ow.

30 below.

S I

Accordingly, one ocbject of the invention is
to minimize ink splitting and at least substantially



Fig.”3 illustrates a typical prior art roller to roller inking systemfor a
printing plate cylinder. An ink fountain or reservoir or other 30
conventional ink supply 12 is placed adjacent the surface of g';\ fU\. f@l nk
receiving fountain roller 14, which rotates clockw se in F| 3 i nk
supply reservomwood/d4sgy ovi des a coating of ink to the surfaq, ”;ﬁag roller
14 as it rotates past. The roller 14 35 forns a first nip 1 a ductor
roller 16. Ductor Wo 00i ~ss~ - 12 2 9 JUL 2003 Pcrnrs99nsi~o rollers are
typically novable slightly away from orétoward the fountain which regul at es
t he amount of the inking of the ductor roller and therefore of the
followng rollers. The ink travels on the periphery 5 26 of the roller 16
t hrough a second nip 20 onto the periphery of the next ink transfer roller
18. There may be aredws¥ hinkgsDinglirgf Lifbuthe1grglQlelrer, 3RdNH Ghigor ms anot her
nip 34 with the rollgr. 18 and smooths the ink on the roller 18. Actually,
there may be 10 severarl snmoothing or distributing rollers respectively
formng nips with several ofPPHEL GPIEFE of Thee 18¥PRERODILIF 9 ers
transferring the iiprdSevehal inoreransfet ramsf eher prlist snggyl dre pr ovided in
the series. An inkg t I 5 | ast
PR R Be Feadir (R BRI phete

i nk transfer roIIer 18 at ??B y42 of
the formroller 36 picks upAPﬂT(h?rrG £hk 1% S PELTEBRFRIOAS to be delivered
to the peripheral sahdftaneielly heeducent gmpptpirgt'eory ! halket bfintThe. i nk

application roller 36 has aTﬁé'tB}%’sehhkﬁm?&bi%f éﬁ@l%@!x ea,.; Qe%dtlé psfer
ductar .rol | er agal nh has a rubber

roller 18 has a hard rr%FgE g ce. The

li ke surface whil n %Y’rf’gr SPRe™ FSEEI V4D ﬁarhn’ﬁe?%ﬁ NP aRL. The ink
appl i cati onl@r forlrﬂlir sraapigering pprfsce quipids rhe elt,ildept Ardiark
receiving print tyRgositeWirive ajefateghidideuphai 5€lk arodgie TRe abeld ke

pevipneral surface $'dutaifigs AU g 1A, C8l! BRke b1 Sl K TrOM e

i nk supply reservoir Easses over e se rough nips

15, 20, 34, 30 38 ¥RIf4therFiyensrniacs eﬁfsﬁéPrEal'an%@“@FFnFMg pl at e
cylinder 50. FromHeier.e, At nkeast appl m)d ditstr4d bbyidderddlpes eAgagé® t he

surface 56 @f the gyd gg;knsapiaﬁ%esué Eadlich B! Befe 1) t;&efﬂsnknﬁg; to the

itens being Ink print ust at es&t e ner ous ni ps

conbined with the bre(i“aFFBﬂ %G’i F{}a"ofsur acs 3 OFQ‘B,%%%‘
PGTNS991t 5Z70 t he afolthetsswwfdcec with Umsardef:aMeplm Smlngdqg fod m st

ZErrrati ?nt Wn: ch 'ctﬁ.s;éMS\StIx@'the EHk t by cae SHHV\ﬁhﬂ'ﬁ:E!ggsuﬂﬁa@é t|hfa types
repetitively rotate over e er

di aneter ink application “8 ELP& ?ub?% a&? qu'kl(ge §n%e§ are left
in the surfédBe 42 rod-ﬁ&’-'ﬁﬁ%r;ﬁﬁ PE#JT- B9 the Pﬁb“ﬂﬂ{g dHatsecklindtte 42 of

the ink applicati @llotravelinatither séfe saxrfatkevelmgicsy 52 nay be transferred
to the printing platecifPogy!inder 50. The present invention is designed to

avoi d the above problens experi.enced with the prjor_art of Figs. 1, 3 and

4. DESCRI PTION OF THE PREFE%%B“EA%@WE%?%P%L&& are Feﬁ?‘%%%ht ative

enbodi ment s of theuxrfiacatroll e soderkanneeheEinl dimrriputikncand yi ng bel t

which is drpgen aimakadigUhstad w08 £bih, Hrd/ RoSHvdDE eyHBstdngl Bh@lndlp of drive

and guide rollers, Ihg lQ?It ﬁa%n? pmekevbpg %ﬂarr ng,purface on which
53¢ hat ac d 10 at |

20 ink is received, e IS expose east ~one ink
distribution roll é‘ris\ﬁﬁi‘%‘ht’cﬁ’!;trPﬂ-Bﬁfe"sﬁcvﬁ’ésl AR BRRroneEiFRRELR AF Ag
surface. That surfsac€acé tdimdielt chdena dafiséeest tdhan,nk .20, tdiecheri nting

pl ?t e c%/lt i gdert T%s@@()?f @mrofnwe eh@vaatifwe aédlto{aﬁrc@; o ?r@gnhel leaSI ly
retrofitted_into an existi rintpng a atus,. an e belt_and_roller
configurati® woul’d*b&*39 rséﬁ"fp eaﬂ%‘i %H’ g’gg{:a BB RARREE1CEET (P he i t t ed
into the printingdigpaibutien Tréleart iltubartiontagurtde dnkand pl acenent of
the 30 various rO'd'lQE?lb&l&:dT&blEérOifs G:h&bﬁtﬁexﬁd)éd eﬁseﬁaﬂen.nsﬁaﬁ lation in an

exi sting appar at u%rgg Q;@;gy éig' g‘o OfgFLYSeo 3 ANd 6)
conventional ink supp y or ‘foun e|V|n or fountaln roll er
14 are present, afapgerpr slower than t:he veloc:.t:y of the ink carrying

35 belt. This tends to distribute the ink uniformly and



z s YUu ~ W ~~44~ PCTNS99/ 23770 - 14 printing plate cylinder 50 with ink
recei ving types 46 upraised fromits surface 48. A plurality, here
illustrated as three, of ink carrying belt guide rollers Gé gﬂj_g 66 are
5 fixedly supported for rotation around their respective c ﬁt Y s. The
roller positi modwases sel ected for achieving results to bepgggassdad. An ink
distribution roller 70 of different design is also fixedly supported for
rotation about 10 its center axis. An endless |oop ink carrying and
transfer belt 80 is entrained over the'four rollers 62, 64, 66 and 70. The
belt has an inwardly facing drive surface 82 which drivingly engages the
exterior peripheral 15 surfaces of all of the guide rollers 62, 64 and 66,
which are inside the belt |oop. Those exterior peripheral roller surfaces
are described furthethdetamwecTorassunessdover ntheerigphgenenyief subeabelt wth
all three rollers)yston@avwni,@¢ slippage and provide a 20 correct drive speed,
the drive surface 82 of th% bel t 8Q,and }t‘he exterior Eeripher,al surfaces 84
of all of the drive and guif§&-PT1 &€ 83K GFIHPIEOLFeF ohplibraredr y
cooperatingly toofheedscilslagedcaxirdd ybwhbke i revdmiagt aoound tilesFi gs. 10 and
11|, so that dalll 2Bipédlpa cdatye fcﬁﬂa!t&bﬁ a0l 1 h@nﬁ;@# E;B@V%std}%ssarf? lsurface
vel ocity and al so_s t .t i an-.shifti i.n.the_axia

di rection al ong tﬁlég%%.'gmo ggﬂgﬂtﬁtuctlﬁg %%?I%’rfgqm?ﬁgsbgﬁ? }?(}Onﬁ§?5%t a
"timng" belt wit®@n%Re katdr 82¢Fed OYsthe g Rugd gontrcte®f 8berei nforced,
endl ess tining orpgistirkelplaaacyiandeg wegprediee iak 6hheFimpPRuUPLdat €
rubber-1ike materjal.,applshed to the outer surface 88 of the timng belt to
define the ink carrying surface of the belt. Fig. 10 illustrates a fragment
of a 35 préferred embodi meAP TANENPE BBEtSBRPAMACCHRAGR theink2 9 JUL ~ WO
00/ 4d563 PCT/ US99¢ 252+ihg bebt IshoiztiNeneopr dreastubberof nhecguigie ng out war d

surface 88 and t hgodyuiay ¢odr tve s kas bBie dei yeivdy fa S
“havi ng ﬁy% t eet h, 50 l.vvh' gghgign% strai ght

illustrated in Fig. 1Q.as havi ne_r ich
.in the direction rg%?eogtshaf’hgn% er}glt?‘?sﬁofg!ollﬁxisq%yy]?e Js""r"\‘i‘gh%%lchi eve
reduced noi se, foroldbasis)eis Sinivent hE dAqwest sgureee rreferablyprevent its
| at eral shiifsti ng médHanieapbgtcdupliefets dHeemainadrep@rapithat e edge dam on

the rollers? of Oifa933!" UEdiDRe! Pnd ARl B84 LrLDId Wobhegocded. 10

O her arrangenments tor, preventin fromnoving laterally should be

apparent to one AF¥Ad RLFPEHPREFY CPTPISMGRERTY F@ tHiEag: of tH bel t 507
has two rows of tdeitve BQ8fadd @f whecheltr.e Theetsetlyirih malyl afselbe i ncl i ned.

The Ioerip[leral S zfd%i.@.§d8tégo§r.l'e5v|3?ta%ﬂe g:fetltth‘frbﬂl Lﬁ%ﬁgﬁnf&?a@%ﬁf@ A o8
conpl enent gry and_cooperatin .10 mesh w e te rows ,
110 of the el t. %.iaéggégﬁre%%r"&%?ggﬁéffé’grd?Fﬁe"b&‘ﬁ’\’@’b%?tt % be

coordi nat ed w t h 3%itadt VéRrasiemheiobhe rink digtpiaweiey|icdder- and with bel ow
described rotation of the Tk bénefitdudf aher ahvesitidhancaabdéned teeth rows
108, 110 provide Qil:bee i difankal o P e el RnblP Sildrebl QLRI 110D

laterally or in the axial direction as the ink distributi

vibrates or is ostid FAEBERASHRR PifrglﬁeiﬁﬁPe@ﬁFger?%H‘Eﬁmeﬁ’ﬁ pRAt i xed in

posi tion t@Spressadijvetoanes reguiredeihdamgughdmateridingodlefacareB8 of the
]lgel tt8_0 to }‘lorm gba%.idq Qﬁgﬂ\ﬁir{g tihtﬁ Q@Iimlmgabgsgrépgrﬁqucahhe?dﬁuﬁ:t;r?nsfer
ountain roller “ ver e | er ls u r. r.oller,
shiftable to rmvef-et#i'glﬁgl t\f,\{"?eofmf"“"f"ﬁe ?%lcﬂ% gi ﬁgr%)+$a(at?1%n% ?’Rgngﬁleré %I ate
appl i cation of inie 58read I saaeFet AngaorPening £ irshehpdsi%auda of t he
gui de roller or fleaa eol sekithdngsahd xddngiingeof tigk exedacifie 35 ink

carrying sypface 8¢0inbNer BRhb 8Raddh ! RRANELAS €Mk amount of

maintenance and cleaning that are normally required;

and reducing manufacturing costs.
With the present invention, when the ink is
changed, only the ink distribution roller requires
35 clganing along with any other rollers which are



~. "WWD 00/ 44563 - 16 2 9 JUL 2003 PCT/US99/15=70 plate cylinder 50. At
| east one of the guide rollers 62, 64, 66, and preferably the roll 66, is a
driven roll, driven by the drive 94 to rotate about its aX|s It drives the
belt 80, 82 to and the belt in 5 turn drives the otherdfolile?®364 and
66 to rotate. 'Eft‘ﬁ??em ence, to prevent slippage and/ or aBCTésowEssnry,
ot hers of the roIIers 64 and 66 nay al so be provided with a respective
drive. Those drives axe coordinated) e.g.s as discussed below with reference
to |10 Fig. 6, so that all the rollers 62, 64 and 66 have the sanme surface
velocity, regardless of their dianeters. Further, at |least the ink
application roller 64 should be hard enough to press the rubber-Iike
peripheral surface 86 of .t he bel Ln_the 2P 96, wi.th the t es 15 46 on
the periphery 48 of °Phg* ?lﬁﬁ %&HBI ;?%p'cyl uﬁdth%(fOItTLﬁEspb’é? CiPeor\"th t he
roller 66 need not beltikeep fdn nefigagiwiFet kdebring wirrduasyg ottieercleahl er .
Thus, the position gf +Eguirdd Q{etaéeﬁafhmgoggku&;%ego fox mai ntaining

desired tension on the belt t Lo th dr| e_and, U|de roIIers
62, 64 and 66, the ink distri ﬁ%ﬁ&?oqﬁ 2 5b° sYE'f el’“aB t}ﬂ%s 'g’

peripheral susface b8 %’cfﬂpl?rﬂf’bt?lﬁﬁoiﬂﬁ%tr#‘k ar%iﬁﬁrhbséllﬁfa%eﬂfweslever al
reasons. The 25 drluneartﬂcgimstelbotim&oﬁler@e aldanedaand ad hed blip the

| oop of the belt 80; m{}hé@aflrg% i mfhlgnlliéﬂr thgﬂ._ rcglnl 8L Zg%ééefé)téﬁ ge t hat

| oop and rubs agai nst e exterior face elt.

After the belt surf2Edngde SRFSALAR ﬁhsz n’f’tnqoéygégms@mhrao@ﬁu bake
peri pheral surface & dfe tihenediktelgtinsdpalled, rmlnied zang wepaowhesidd om t he

rol ler 70 at jphe Secp@r@gsémlrarpwmﬁeJy%léewr@zmﬁal mgcﬁ{x&lmd the guide

|1 66. In Fi 5 th ffect | | 92 and
;Osegz)nd rol In tlogr ol | SSe;neplAgég %b lltthvgf)én?g ’é‘t§§8§8aT? rf'ge%%ﬁcFoigbet V\gen

belt WD 00/ 44563 appl/icaripngUEop-thepdTkbgn R2B2R0ofnthe dirivensiiothe type
descri bed above in fONEEdsagneit foriuse 2n J&'ﬁﬁrﬂu&uﬁoéliri 6}.&&@;@1 t!i'ncl he

Rhere fni apl it mayhundipe V%PP% IR kOB St itel lEotfiion Bollhe N1 P00 o)
the i mage ar 88 on tEE9FiaRs R pyhindrdgpt n?f?é?tntnﬁﬁP 23 Cﬁﬂ? pés W8 do not
agai n contact the |d&hmwmngrsumdmmd%noa‘esphetbeétmﬁﬂimtsl Rispssdael t has
made a conplete ¢ fa® n t h h,

mp yg;dfmﬁ[:%h bE{pneld; 8 Qfantyé &begtglgﬂ Simdel Dy L

recently distribut

distribution roll ercaﬁflefhl sRBj §FATRE, ?I?}‘“’rﬁbcﬁﬁcégp ’n%;/tg‘f?c‘)’st" °‘I‘Pa4 0
printing effect, wirci.iSs pasant b Rilds 743, el the mugmtdnéxerﬁhfappl i cation

or formng 1orol | esfev%@,aﬂze afate \aeikungfwéteeméql Saél@faprs@s'tbmaga' n contacts
the i mage areas 46 Q. J gngr l:Qt g[‘gi - ﬁLp %Hjea in _ink

di stribution over the periphera ace ?he 561 1 er 70
20 is independent | PiAmereR ayvamge bieﬂk%lctﬂﬂ}l&F’FVesa’t%é‘hienkiﬂi”ﬁ? id8ut i on
roller 70 in the samkedi bgcthenprinting plate diyfliedentoSpaett thathd he speed
of the belt 80, eitifsnGASLEEeds. S'ﬁwemirh@% tthenbé%&né@eféa BhaPEA0 co

difference in_the ran%e of 20t 0 40% sl ower, so that 25 the smoot

peri pheral sfPface SHSTEPSLKE FHEMELPi BLtGaRT £8I ?%rderciﬁf§tfﬂe”}6’cﬁl’ér i nk
carrying surface S8&uef prasepeed 30 thmdbianketnloyt hhe endivddoalhi ng and

distributing the i nandRelB¢ belaheomankée 1A the UgtifayVoEP maRGEETs Of t he
belt on the 30 di srl_rc;tlgg% 9p &&Lé ga gg? L%‘ag'h' ?st réd.e gﬁ Eggﬁg 2°7f_o at

| east. The greater 1S t er ist %77 but i on.
To further enhance Sh$k i&i‘éf‘?lmqeﬁhc’Snﬂhq HVEBFiPR AR & CAB PBERGSF ity of
ghosting or Balo 3%.s.i patagt 3 1a1drigeid Ghcoopotimeed Hy ceferednd.i on Wo

00i sos~ - ie 2, 9elécuDsZOQ§v£fam&n@§h OsyRlell aZ® s e2okhdkanld er to
vi brat e axi aIIy, and in view e rotation of the bel't over the roller,

to oscillate with rlé%ﬁ@ﬁte‘f‘%“?’ﬁ'éenﬁel periins ﬁseﬂﬁ%cﬁ FERECCBR P E% i nk
distribution and erakésgasystemssi bkythe printing blanket, the danger of

the ink splitting and contamination described above is
35 multiplied and any arrangement to reduce that is



'5 remai ning ghosting or halo printing. The rate of oscillation or vibration
is a mtter of choice, dependent upon the speed of the belt. It shoul d be
sufficient so that the belt surface 88 is exposed to severaly ?y s)f
oscill ations dugj ,4i4 travel 10 wapped on the surface 98 of the roller
70. To take account of the axial vibration of the ink distrFPeU¥S¥t00I |,
its axial length is greater than the width of the belt, so that the belt
remai ns supported even as the ink distrilution roller vibrates. 15 A
suggested drive arrangenent for the enbodinment in Fig. 5is show in Fig.
6, where the sane el enents have the same nunbers. A drive notor 402 drives
a toothed drive roller 404 which drives a timng belt 406 to rotate. 20
That belt drives thg ﬁrl nting %at%c I|nd§r 50 at gggr 408 and shaft 410.
The belt 406 drives TR&"G ar g 1°Ch SR80 g8aP tTat ™14 drives the
drive roller 66 andlaﬁS'e)l@-ﬁdlve‘slcbh@e dinstail bed i o ar ghheharkilingheysitemet er s

of the gears in thergeainkimy Bydtdmare a2Siaopichiveatad aétiradheqdipeeters of

th |l t the d | 62,
64, 66 a1l have ?LZWE%%EM:;%%?% eI R0Ef Sl Betiadiur BT ol Ler 70

has a sl ower feri phEPh?-e%i)e “?Hen%;é‘&r*aahﬂ“-beIaFddFW§qq$a€“hea§m train
30 all ow sone shiftisgaimajdre spascd iafn wehrt dred anaiistehatde pobyvems ol | er 66

and/or of the distributionr Si in k
transfer belt 80. O her errbo%lth@f J&*angh@dﬂs?gﬁ%gg 6PrEﬁHenBEF§e+@n Fig. 7

ts are now

that performthe sah%"%%t‘f%c‘ﬁﬁ:}’%Q?d‘eaPBP?’FF"tthérgﬁn’éh’gefr?érlal”m%cat| on ~s
in 2 9 JUL 20p3 WroriptSes PGIYHel 3¢ep@p@ning #®awites f i r st enbodi nent
Fig. Sare identified by the sane reference nunbers raised, by 100 and are
not further scrib, enbqdi Fi 7, the guide 5 rollers
162, 164, 16g%are MEP J%iﬁﬁgm#%ar ed to the guide rollers
in Fig. 5. This changes the @igent dlsi andedciipeipat hied dHawihgl inkl 80,
wi t hout affecting t i d |l i de the
el 1oop whi | e thel T oE s eedo %‘@@?;’%%%“?sﬁﬁutg%ﬁvéf‘ﬁ Paop, as
before. This enbodi r’Fé’bF@ HFBFﬁﬁrscg ¢ ed rider rolls 101, 103,
which ride on the ink carryi ﬁggsu?r fisca descniptive vidw shewing the pakses
around the rakler amaehescarzq%q' 08 a%\megeeo rdlles e 109 fek® 107, which
respectively ride o t}g |rék arrx__ 9 §€ G ,188 of the belt 180 and on
t he peri pheral sur faEE 1 §5°6F Polf‘ S scavenge excess ink from
t hose surfaces. A formroll eFiSZP figr AsSThePAF 15t sides MijfewhoP0a tr¥d oirnk
di stribution roll eramdollerats sdlilert hekirg BYstempl ate cylinder, hel ping
further tv distribute the in{sdg 4 QE gr‘;ﬂ,‘u NG thtﬁ%?ng Tge‘dessentl al

scri be

features of the invention as | N, connection W

retained in €Ris erfﬂlfdl%ﬂfm%é’l?ﬁé EXbiRfSte Rt bhe MYFCen ﬁFo&%e? yet

anot her confi gur at i ioilustragiherthe Eeshdvrl ghivist hoarhalichdmeaseprnobblemnct i on
and general |ocation as in thegenbadi m&hd&fatlfi:gs;,& Raee eefL£rmrge nunbers

rai sed by 200 and h f, 30 provides
the guide rollers, %’&‘1&8% 8{"!5,621& a#%‘?:‘im an agg‘lE {chnal gui de
roller or form rol |\er102651mw0freﬁ69|%§ha Rée??ﬂa': d‘t&‘i"&étb‘?n’f orm roI ler 264
in that it besngs the ink caFig. sgisua fpexsp288ivé wilew bé&l th€80 i nto cont act
a second time wth JheRhiti 8 Ra. Sgll‘f@ﬁﬁ, %‘Ell Ely,pe& 1246 yp,;,éadt%ed on the
printing plate ~ 9 JUL 2003, wo _00i 4as6 NS99f 15270 - | i nder 250.
Two ni ps between the belt 280*9-2d88rR IETRYpB S5 VARYE P sazfeéPﬁﬁter i nk
application. On ocemticdamenhechiap éokingtsyissemdeepaddngFbe the s reason, one
or both of the rolligfsn2€4nand 265 isonab respective swing armwhich is
pivotally cogpected to the npch rge Lr%r?ch%ﬂatzta‘ ggrﬁf glag elect to
rely only on"one application @ nk his is eplc ?

exanpl e. Each ti ne &WpAcdimeng %@a& the belt 10 surface |nk is rem)ved
and there is a danger of ghoStg.oP hel» somegesibediny piewtefi.a Touavhi d t hat,
an addi tional ink Qnpbhifeht dhek@bEer 269 is provided outside the |oop of
the belt 280 to rub against the outer surface 2B8 of the belt on the pat h
between the 15 guide rollers 265 and 264, and to distribute ink in addition
to the ink distribution function performed by the roll 270. The roll 269
may al so be driven by the drive notor 271 and again at a different speed,
either faster or slower, than the belt 280, and may be 20 vibrated axially
to oscillate with respect to the passing belt surface. The additional guide
and drive roller 265 is positioned to provide a second nip or




' contact of the ink carrying surface 288 of the belt 280 with the printing
surface and the additional ink 25 distribution roller 269 provides ink
distribution and elimnates irregularities in the ink on tg@ §wfﬁﬁe 288
between the first contact at the nip 273 and the second cohtac the nip
296, whereby tWR00A%6Ating plate cylinder 2S0 is inked tw cecraissdsagroeach 30
revol ution. For the enbodinent of Fig. 9 elenents that have the sane
function and are generally in the sanme,jocations as in Fig. 5 are
correspondi ngly nunbered with reference nunbers raised by 300 and are not
35 further described. 2 9 JUL 2003 WD 00l 44563 PCT/ US99/ 25270 - 21 The
enbodi nent of Fig. 9 provides a single ink distribution roller 375 which is
driven to rotate and vibrate by the notor and drive 377) as in the other
enmbodi ments. There is a firBtg.bdlot 13Bostastels Bnpavarsdldny ofr ape dhiveonconi ng
side 379 of the rqQlf @he3B81OBE thePasPerddiom.t BRgroll er 362 to the guide
roller 364. The first belt 1_3i80 i§ s#gg%rt%dsonl%/ﬂtg/ t wo gui de_rollers 362.
364, not by three rollers, and By the 1nR arstPYHiRE IFTFIPRePE 3% The bel t
380 10 cari es i nk 9niy® PRkt iwikchupay ypg|uBedowitle the dnivegtpbat e cyl i nder

t hrough passing over the arcuate portion 379 of the ink distribution roller
375, where tge inwmwﬁfjﬁ al so a second endl ess | oop belt
400 15 which is o € salme 1ype as ei1rrst belt 380, and which has a
drive surface 402 and an opjiespréor nkrc sysyemgshwd doe F464. 3Thehtmsd t 400

rides over the guijdedaperfidd/eurohb£rse1305, udbd Andrisst Be L9ifdal contact
at nip 373 wth tg:gni%' gtl n | ate cyl. ngg@gzo 350. .In.order that the belt
.. th i

400 nove as desir CPEECE 13850 n“dy?* PRE7EAPTePSREE at a speed
coordi nated with cwainderi hdndFige hottwo 394cesgivehdnitingesystdmer 364, so
thftlt both bgdts 4@61@3%%@&%32&@ tiheai sipdddnt 8howReed Afgl. their
rollers nove at t t eri I \ . necessary since
t here shoul d be ng’ggh g‘gaagg&gz?he %Lgrgtiﬁ%&fﬁ)ﬁ@"%gﬁ?% %.tfld the nip
396 with the belt ¥388tighare Adiustrated BYr pHiAWSH42r 8PRe?4 375 ghes a 30
resi dual ink regi sam@9duifzicecgaldditysepdnkt fxom ahet perbphér&B0 on t he down

Unni g bel {400 Gheracs oo gt FhE SOILeRThe Xrdditerd Loleie § {0 i er it
i s transferr®d onPSrfB}é?raéuFPﬁk%C? onino?ﬁéﬂgﬁch&&é éé ABEBY MR 2l t 380.
That ink, in turnAspbheizdllpr surfacpg 26~ ¥ BHs44BEQUEICTENGSIGPZ2070 - 22
51 (r) gntsfe[) s to thedi:ﬁlé saHet E.*Sll;élf faAxFated2ofid e spesosd wkcr@a][sr:)ébmgf bflht
o be carrie e ni er. rfa 0 e
printing plate cy‘l“ly:‘glc'ige’?l %@Ogh%hg%ﬁ{ gpsg%%% ﬁggégaé'p%ecﬁ%s't I‘I% ut ed
residual ink regi 6Re39FiATeRhFeFRLDANEOPL tHRe NP ERat ERBSTYRREYSferred to
t he surfaceomf thsurbaderspIifgafhadiheocbits SBiPinmadnEasmasnd hiatk r ol | er

surface revol ves PRckhthd BeeRCLdueddia I ndeWothl LOULiSH SG5ddal 1 nk
region is between.the ZO.sngr atfion.of t i bution r_(}lél gﬁe375 from
i“du

e. i nk ?II tr
the belt 400 and tRe“PRhitParCeoti 4 8F¢ her % i ??r?ﬁﬁ?%‘dr?'es i nk
region with the bepllexy l6AandiLt arsedobdoing (fastrepgough, as theyt dene gui de
roll 36S is on a sy égrrent B6dh sifeed peDabims, aheOPOGRIidridlo diD¢Ret he 15
gui de rol | 465 ang.fhg.diebl 359 Allidl BEuRl IdH civhpnder ol auidatlal the
types are inked once, not twce. This arnican be Used in any enbodi nent.

Q her variations ARICERRIGEPrents ASXFGLER HheRETH EPENFOI L TRMSHRTERRI | in t he
art. 20 Al though jhet passenheimigenithenihiasihe'spldescre bbokn mmoplatson to

particul ar embodi genfSsd,NerestindaNnist NEFourRl ki 8RS A hgPadakgat i ons and
ot her uses wl|l becor@%ggareég to thos%eskl l.l.ed in %126 art. It is
preferred, theref B8PSR HHZEStH ]ﬁ’ré:§’éﬁf" iTRFEFEPON BT M t ed not by the
speci fi ¢ diXcl osurachinesyn, thetprimtyngysuriacgpehted eneitnes

slinging and mist formation in Fig. 1 over a

significant angular surface section, off both roller

surfaces 26 and 28 of the roller 16 and 18.



2 9 JUL 2003 23 WHAT IS CLAIMED IS: An inking system conprising: an ink
transfer roller having a first axis about which the ink transfer roller 5
is rotatable, the ink transfer roller having a periphery fog r$ﬁ§i$¢ng i nk
froman ink supply; an ink transfer belt having an ink tran Pe 3 ace and
an opposite dr WP904438X ace, the ink transfer surface contacperidssnshiok
transfer roller at a first nip for transferring ink fromthe ink transfer
roller onto the ink transfer surface;_10Q a first belt guide roller having a
peri phery |l ocated for engaging the drive surface of the ink transfer belt
and for urging the ink transfer surface of the ink transfer belt against
the ink transfer roller to define the first nip; a second belt guide roller
havi ng a periphery | ocated for engaging the drive surface of the ink
transfer belt for urging thénenrees Hief difEergnnce pobvifdedibk the transfer

bel t ?gai nst a Er}mh{ré@tiﬂrﬁ,t asf @nwﬂa?leﬂgi@ lﬁi@ﬁ.oﬂg Eh@ré‘ﬂﬂ}é %16 | -
transferring in r | t r ’ of, t | transfer belt to in
recei vi ng el enent ch{ﬁ% ﬁ:u?gg%ﬁgszsl%aft gﬁgtjhek ftlr%?fg@gﬁdb? e 5?econd bel t

gui de rol |l ers havi AgPRERIRE EroR %é"-‘éﬁéf”%@%gﬂr@ﬁémw echilidet rohker
respective awes; a4bofsllicwingr tNe oxparacies nig keat 20k|east a@ngosf the
guide rollers for I ¥4 %Bﬂﬁj' | ] er . h ive to
rotate the peri phegé {%‘g%etg??a?ﬁlﬁ | r,sgléeeierg,a gﬁgggﬁéggleérl%pﬁ%e%g%?t t he one
gui de rol |l er bei ngdffR&hOFEVeTR tH® ABRIFITY NG £4EE2GE 35 fRet ransfer
belt for driving theltbheédd and nwepeatiphhvabeninfaceat 2 spbethenfrollhe one gui de

roller and for =~ 2.9,dig 1Q03 2 Yingi BE idie Bldheesdr hysk i ber smat the
same peri phﬁral speed as tshe drclbveersurfgcce q}‘ lt h?. belt novi ng gas,t hthe
guide rollerd an FAk diSEAMBUET T SPFEF hath PG5 pe?? pIRIFPAFor Nkt

di stribution surfaB&i it -coRvastths sameneinsiperigdsarnd anaungcefof the ink
transfer belt at ard€fildn0Bf5a heilMeen wherd ivwat radlesecyad ni ps on the
portion of the sur f._the_ink txansfer.he arkyl jnk, t i nk

di stribution surfagc%%ea%ﬁélgéd%%%?d%tlg' r%’b ttr%elrlgﬁé {’)‘?1 %%]’Jiargl%b{lr%ﬁsf er
surface of the bel $RPreNaoHBkY (HiPREAFULIAGESC d5 oPEXPAPHEMICROF®S past the
I nk di stribui on rgiddaer ast hbeirdtedicft segrratdonr shéee &belmgia rotation

separating from the roller, as in Fig. 2, and a roller
to roller separation increases ink splitting.
Further, as discussed herein, in a preferred
embodiment the belt 50 and the peripheral surface 42

20 of the roller 40 are moving at usually slightly
differing speeds. Hence, when the belt and roller
surface separate, they do so with shearing of the ink
and some splitting. But less splitting and less
slinging of ink are expected with resultant benefits.

25 Other features of the system of the
invention are described below.

Fig. 3 illustrates a typical prior art
roller to roller inking system for a printing plate
cylinder. An ink fountain or reservoir or other

30 conventional ink supply 12 is placed adjacent the
surface of a first ink receiving fountain roller 14,
which rotates clockwise in Fig. 3. The ink supply
reservoir 12 provides a ceocating of ink to the surface
of the roller 14 as it rotates past. The roller 14

35 forms a first nip 15 with a ductor roller 16. Ductor



‘axi s" about which the ink distribution roller is rotated and having a

peri phery 10 which rotates in engagenent with the ink transfer surface of
the ink transfer belt; and a drive to the ink distribution roller for
rotating the ink drstrrbutron roller so that the ink distmiduyomgpurface
rotates at a @ﬂ“ ghfferent than the speed of the ink transfer surface of
the belt as the 't noves past the ink distribution 15 roT(I'réfs BHR drive
for the ink distribution roller being operable to al so cause the vibration
and oscillation of the ink distributiontZoller along the axial direction of
the ink distribution roller as the ink distribution roller is rotated. 2.
The i nking systemof claiml1, wherein the drive for the ink distribution 20
roller drives the ink distribution roller so that the peripheral surface

t hereof noves slo nat-Be e e qf the ink
oo v pas\tlﬁ{lhlteéﬁ akBee f@e@.l@f mBO&bienksltlﬁﬁ%g 5wa§}’2£8:%§1 3 The

di.s ut i
i nki ng system of &% éﬁarﬁdll h\ﬁhéf"éﬁ‘?ﬂ’hé”?’dfﬁv’éeq‘i}ratfﬁet?ﬁka‘?ﬁ"é"ttr PBUER®N rol | er
drives the ink di smXima pEnthel degtax robder tan péerpieralofsthikace t her eof

oV es fasteL thaE ftchq:>sar|cmgdr@i1ézlfrf:I | Miget {130 Hrke3Yr bACENL etrfi hféPJfl ”anif er
roll past thg in tr byt | r m of _ ¢l ai m
wherein the gur de 2%' ftrartggangﬁf I'g]'r‘s‘rarl% §u4h L?tec8ﬁ§r'6%|’ Z%IO SPECsEI®| aced
that the ink transteé‘rlplb'léFY 95r%h%1lq°}¢vm’-abstﬁwfﬁer rehksmll8sur There of the

ink distribution may ee. a19m5ot5|3h'£§ ioakang:ﬁmaﬁgofomﬁi p2lwhybgrein there
is adrive profil gd tQﬁoPﬁe OLB@IF el sh1 908 PJ 4l gg%ge rollers,
€ra

the drive surface o tra avrng a coop rofrle
conpl enentary to the de‘v%np'r"IEﬁ |Il°élﬁﬁ the Petiphéry ‘%ﬁeﬁcehé‘awnbegur de
roll er, andi¢he dmsieverabdswosgiieneeradysypridfitliag bel Terss ri-aapdcrf:WeJQDSI tive

drive of the ink tfemhsrnpgé by fst;efegﬂ%% &gk fsflé{g %fgethﬁ

bl ocki ng | ateral an axi al di rect on upon vr brat I on
oscillation of th&% AR ?E? r‘r’batﬂs‘rf(?ﬁ'rf%?ﬁé}e - ThESYSHAINGOES st of cl ai m
1, wherein the inkransfiefcrolidns meyabe qutivided| boheelserhiesi nghran exteri or

surface which is the aplidadidrerolletare o&ndobaw'rcrngre&ome&gnér?éi or
sur f ace, furggels 1508 Phk W& ledCoPed 19 BE) 4 erlird s OK' BRI O O

cl aim 6, r Conpri sl
them. The periphery 42 of the form roller 36 picks up

ink from the transfer roller 18 to be delivered to the
peripheral surface of the printing plate cylinder 50.
The ink application roller 36 has a rubber like
20 surface while the transfer roller 18 has a hard metal
surface. The ductor roller 16 again has a rubber like
surface while the fountain roller 14 has a hard metal
surface.
The ink application or form roller 36 forms
25 a fourth nip 44 with the ink receiving print types 46
which are slightly upraised on the metal-like
peripheral surface 48 of the printing plate cylinder
50. Thus, ink from the ink supply reservoir 12 passes
.over the serieas of rollers, through nips 15, 20, 34,
30 38 and 44 before being transferred to the printing
plate cylinder 50. From there, ink is applied at 54
by the types 46, to the surface 56 of the printing
blanket 58 which brings the ink image to the items
being ink printed. As Fig. 1 illustrates, the
35 numerous nips combined with the rotation velocity of



Spaced fromthe first and second guide rollers, located inside the | oop of
the ink transfer belt, in engagenent with the drive surface of the ink
transfer belt and z s um 200 26 having a rotation axisoapgyf wa ch the
third guide roller is rotatable; the third guide roller having a respective
peri phery al s8PPH4“3i vi ng engagement with the drive surf REFuUsHIsIG | nk
transfer belt, so that the ink transfer belt and the peripheral surfaces of
the first) second and third guide rotl¥rs nove at the sane 5 velocity and
in the sane direction. 8 The inking systemof claim7, wherein the axis of
the third guide roller is novable for adjusting the tension on the ink
transfer belt and for guiding the ink transfer belt. 10 9. The inking

system of clai m lgnd UrdinedrsC QDL i Gdud@: conSLLMblkeNknlk raANSRRgbghd having a
second ink transfer sugf acg.and alvcl n? anmf%nos% e second drive surface;
e o1 P81 % &

third and fourth Te¥pective gl ¢ Fhg contact with the

second 15 drive surtace of Funtheec®sdshevn :irg Fdgi-vé. ta8 &thel bupes oife of t he

third ﬁnd Lputrjt h gapetei o Bid1r soiaxrel divey| e teripae e Q#ﬂfd@eﬁ@i to_%o m)?lle
past the third a 0 u ; s oyrth guide rollers
bei ng so pogitio%dg aésg%lge%r %iggm{%éjgégo#oglﬁnctl?%?gng%ce&rersgrsf ace of the
second belt into ZoHtdtal Geatthike Apages Fsarepdefbonin sheepunface
circunferential regl agndmeradpaie dulkrily sirr ithet iok ¢moldhet Batfase sypaced away

fromthe circunf %?@ﬂélin&egbﬂﬂﬁtﬁheof NéoxGH %&h@ytieqn ahgl L& _ which is
contacted by the first ngntlongd nk@&rans er sgrfac_e of the first
mentioned ink tralF%Ge pé Y b tGapgEestess to, ey PHARE INFkPAEES yst em of
claim9, wherein ®ddndsfr 6Ae first nentioned belt and the second belt is a

respective endl ess | oop bebhe grlesehBeinvdtitidnSY8t &481)neal 8bMvdhg Wher ein
the fourth guide roll_,suppor t he cond belt,sq that the second ink
transfer surface tie ﬁ%’é’@g B%Eiljom% F’S‘P%‘ﬁresnczfd WiknSthe Piok"Erd Y

Figs. 1, an .

DESCRIPTION OF THE PREFERRED EMRODIMENTS
15 Several representative embodiments of the
invention are disclosed. Each has an ink carrying
belt which is driven at and guided on its drive
surface by a plurality of drive and guide rollers.
The belt has an opposite ink carrying surface on which
20 ink is received, and that surface is exposed to at
least one ink distribution roller which distributes
the ink over the ink carrying surface. That surface
of the belt then transfers the ink to the printing
plate cylinder. The embodiments of the invention
25 therefore can be easily retrofitted into an existing
printing apparatus, and the belt and roller
configuration would be arranged and shaped and
_oriented as to be fitted into the printing apparatus.
The particular configuration and placement of the
30 various rollers is a matter of choice for ease in
installation in an existing apparatus, for example.
’ In the embodiment of Figs. 5 and §,
+ conventional ink supply or fountain 12 and ink
raceiving or fountain roller 14 are present, as is the



nip with the ink receiving elenents on the printing plate. 12. The inking
systemof claiml1, further conprising an ink supply at the ink transfer
roll for containing a supply of ink to be transferred to the periphery of
10 the ink transfer roll. 13. The inking systemof claim1,qghgieinmthere
is a drive profy 3m€g?the peri phery of at |east one of the guide rollers,
the drive surface o he ink transfer belt having a cooper fGTH§IRSETRI | e
conplementary to the drive profile on the 15 periphery of the one guide
roller, and the drive and conpl enent ary 1prefil es bei ng shaped for positive
drive of the ink transfer belt as the guide rollers rotate, while blocking
| ateral novenent in the axial direction of the belt upon vibration
oscillation of the ink distribution roller. 20 14. An inking system

conprising: an ink tr. r I | d_rst_axis about ich the ink
transfer roller is é%‘t%g_tqé I%,igtlt%g%ilggx%ggsn@f“éfkr 5P F°98AVERY Y'B%?i"b%ery
for receiving ink fYgRigRdi Akowussl yurfage 48.m 200 28 an ink transfer belt

having an ink transfer surfageplandlasypppans tieldst e slikkachret heot Nk

transfer surface bi; i t.aW LR i ransfer raller_at a first

nip for transferriﬁm% ﬁEr??%%?%ﬁ%W:%El§$§ﬁ§ggfgr§$1é% Sﬁgosghar?nk transfer
surface; a fi?st bdlixegdydsurRANtEA AT TRFAEIPBr 2¥ANY thedat sesPest ivegagi ng
the drive surface efentle anksir Jnef eslbet tpoaididmd dregisegetbedi fe t ransfer

surface of the i”katc'h%g%%ﬁ% Aelh 898 Nsd defieripkqtransfer roller to define
the first nip; a secon el't_qgul ge rol Ij&({%haw n arperiphery | ocated for
engagi ng the drive surface d¥ £RE RARETIRNTSPR, T 78r °fir gt FELAE i nk
transfer surface ofdesheni bk dl@ct fanedler sypbbraedifwt ratprioniagpyd ate for
defining a sggond RikR aBfAtdPradigansferring ink fromthe ink transfer

surface of the ink transfer hel recejving elenments_on the printing
plate; the first and the secpg’nga(&%?%éeqlr(o&pl grgg %%’%Iyﬁ&gr B8Pt S es and
bei ng rotatabl e ab&eltt hei¥s reaspatred overeshe 15our rolderonsdr idde Génnect ed

with at Le?sttﬁnedaﬁdt he. guitte beDt | 14 a&pﬁﬁdafddyﬁgathﬁgoa@i@!ﬂﬁ:tﬂaehl e(r]I
connecte (0} e \' rQl.at Ll a.llr speed,
and the peri {oshery (%? ?ﬁ%&én%l%%%p?eorﬁggre ngt:i% é’{l‘r%ligg%tééﬁl%éeﬁﬁﬁt hep
surfaces of all of the guide rodllers 62, 64 and 65,
which are inside the belt loop. Those exterior
peripheral roller surfaces are degcribed further
below. To assure driving engagement of the belt with
all three rollers, to avoid slippage and provide a

20 correct drive gpeed, the drive surface 82 of the belt
80 and the exterior peripheral surfaces 84 of all of
the drive and guide rollers 62, 64 and 66 are
complementary cooperatingly toothed, as described
below in connection with Figs. 10 and 11, so that all

25 of the drive rollers and the belt have the same
surface velocity and also so that the belt is held
non-shifting in the axial direction along the axis of
any of the rollers. The belt 80 may be a "timing"
belt with its inward drive surface 82 as a molded,

30 reinforced, endless timing or gear belt and having
neoprene or cther appropriate rubber-like material
applied to the outer surface 88 of the timing belt to
define the ink carrying surface of the belt.

Fig. 10 illustrates a fragment of a
35 preferred embodiment of the belt 80 which has the



drive surface of the ink transfer belt for driving the belt to nove at the
peri pheral speed of the one guide roller; 20 an ink distribution roller
havi ng a peripheral ink distribution surface in contact with the ink
transfer surface of the ink transfer belt at a |location b %VﬁEP e first
and second nips on the portion of the surface of the ink tra bel t
carrying i nk,woRe44s43k di stribution surface bei ng adapted poragsnstize 2, s
am 200 29 ink on the ink transfer surface of the belt as the ink transfer
surface of the belt noves past the inkgdistribution roller; the ink
distribution roller having a rotation axis about which the ink distribution
roller is rotated and having a periphery which rotates in engagenent with
the ink transfer surface of the ink transfer belt; a drive to the ink
distribution roller for rotating the ink distribution roller so that the

i nk distribution swddraecprenesrdibey speerkadiviher entwatmmsudiacepeed of the

nk transfer surface ol WhRabeldrate bhechal leaTOVeRe NaSiyd ulrake o
dlstrlbutlonrollerf % E‘? Vé% ?é]strlbutlono od:]; on, the ink
transfer surface of 1™ eL_ls er s at%é’alvﬁﬁgt?%?\s?"é’f *f®F8 an
endl ess | oop bel tSmFawl'Fighaﬁx’é%‘%rﬁtd‘ralgmflatéhﬁhligheq:!sz-qmeaqr@lsﬂ thasf er
surface and 5havi Nie B4), ifdcebbDi qedliyf.ac ehi svithel schh@vdlriamiceldr f ace of the

belt; further i n ui lJ.er c first and
second 15 gui de ?@{,J{%SQC, gcgér{é%'e?ns? %éh%l b§9@ %éjf";gtq‘mﬁ(%t%egns?%r bel t,
in engagenent wi thr?wtdr’-t%l%‘iﬁxfaa]cé 6?“%% “ilr"'rP FeEPRsertddhe and having a
rotation axi s abotdlldrschathepgivpmiagsi edgye aamepni she otslilady @) bbe third

gui de roll er havi r Vi V. genment with
the drive surfaceg%%& O%%E?Géh@n FEQ{'IQE'&FaYl it antf'&?] i ql(e%rza%gt ransfer

, SO t
bol t andt i per | RHe bR aPPREE o B 1 SR RIS B o Sk 91 PEVER de
rollers nove at thatezaidyvehoeld peapgrarentheosame df redeililonn ahd furt her
conprising a secoggek one of the ink distribution rollers spaced fromthe

first nmentioned one of the,jnk ribytion | e nlq the second ink
di stribution roller having a h e%pééltl v’g éseccl)% Itélx?éea V\E %‘ﬁ *the second
i nk two rows of teeth 108, 110, which are reversely

15 obliquely inclined. The peripheral surfaces 84 of the
all of the rolls 62, 64 and 66 are complementary and
cooperatingly toothed to mesh with the teeth rows 108,
110 of the belt. This assures precise speed drive of
the belt to be coordinated with rotation of the

.20 printing plate cylinder and with below described
rotation of the ink distribution roller. The inclined
teeth rows 108, 110 provide one technique for
preventing the belt from shifting laterally or in the
axial direction as the ink distribution roll 70

25 vibrates or is oscillated.

The first ink guide roller 62 is fixed in
position to press the outer ink receiving and carrying
surface 88 of the belt 80 to form a nip 92 with the
peripheral surface of the ink transfer fountain roller

30 14. However, the roller 62 is also a ductor roller,
shiftable to move the belt off the fountain roller to
thereby regulate application of ink to the belt
surface 88. Similarly, the position of the guide
roller or form roller 64 is fixed since it presses the

35 ink carrying surface 88 of the belt 80 to the printing



29 JUL 2~3 30 distribution roller rotates and having a respective second
peri pheral surface in engagenent with the ink transfer surface of the ink
transfer belt. 15. The inking systemof claim14, further conmprising a
second drive to the second ink distribution roller to rot2 dUn®%econd i nk
di stribution gldgdzat a speed different that the speed of the ink transfer
surface of the belt as the belt noves past the second i n<dS¥R Bt i on
roller. 16. The inking systemof claim 14, wherein at |east two of the
guide rollers 10 are positioned in théél oop of the ink transfer belt at

| ocations selected to bring the inking surface of the ink transfer belt
into ink transfer contact wwth the ink receiving elenments on the printing
plate at two circunferentially spaced apart |ocations around the printing

plate, the secondihpk & sidddiuoon A@Iiﬁscbehggoé%ﬁ_tg@iee tog i h of the
i nk transfer ast, t of the guide 15 rollers and

bel t _be epn_ the .at |
bet ween one of tﬁa'n%gg gﬁ’ e PHE&‘?%},@P&SE‘? cafs8dBV¥he of the
two gui de rollergocdhd dhiven byr tbe dhieveniddstatretrce abouranss exxisur f ace

caused by the ot herggfvédiaHavBelti 8@, rad Iter fiovd 7 arft ®BEhEE: £ Ofy suppl yi ng

ink to the printing pkate cylind of I_nkj 2 ystem wherein the

I nki ng systsgm co%ﬁ?f’s%%’:‘vezfn)%ﬁd gégrlrooggelrﬁk%??%{hcgf%r %Beﬂ’t?ﬁﬁ/i ng an outer
i nk transfer surFatecemeEriensppose tRFGVaRSr slipnages anfldor amd the printing
pl ate cylinder hagcéskarecoicheng of cdnNtrdl0erd hey el aeemianef phor
receiving ink fr 4 Nk 4 ran rf.aGe; t | §,... £ he et hod

conpri si ng: 2. Bg&gﬁe%?ﬁéﬁ% ?%%etcﬁ:lr}é;et %gl?énk ??‘glr%gf (Eaur"' el toat a first

speed; suppl yi ngCPRRIIRRYSTe Prf- t PR fiSGUSSEE (RRICO Wit Rer rfgrancansPer bel t
at a | ocatlicon al Bhg. the sgatthadfalhecheelrolipag e ,f Bamahldess rHavieegRe Vi NQ

el ements; rotatiggmé heudiglde Veidcitlk Haghb1ddNk Jer *RSLET afiHfacs ,t her eof
fromthe 5 | ocatLon where ink is suppliéd tPeret,p to Ee I Nk recei ving
el ements on the Pr¥Tiirg 3 gFﬁs%y‘ﬁ?eﬁ&é‘b‘ 8RB Y HRSHORGFA mED &k ShRE1Brinti ng
pl ate cylinder shbetheatd ismough to prgssr tbd fubbmn-ldkenkeripheshdr surface of
the belt to the siKedcRCaigVbBOtiod BEIH,S iANthd @iy 98l | RO e cGBhi Nder ;
partially urappi fg LGNt L A0SEPTs o Wel BRE Hink18oDEL Le & QR aL e
50.
The position of the roller 66 need not be
fixed for engaging the belt with any other roller.
Thus, the position of the roller 66 can be adjusted
20 for maintaining desired tension on the belt 80.
In contrast to the drive and guide rollers
62, 64 and 66, the ink distribution roller 70
preferably has a hard peripheral surface 98 but, more
important, a smooth surface for several reasons. The
25 drive and guide rollers 62, 64 and 66 are all within
the loop of the belt 80, while the ink distribution
roller 70 is outside that loop and rubs against the
exterior ink carrying surface 88 of the belt. After
the belt surface 88 leaves the nip 92, it passes
30 around the peripheral surface 98 of the ink
distribution roller and separates from the roller 70
at the separating nip 102 just before passing around
the guide roller 66. In Fig. 5, there is effectively
a first roll to roll nip 92 and a second roll to roll
35 nip 96, and there is a separating nip 102 between belt



10 peripheral surface of an ink distribution roller disposed al ong the path
of the belt between the location of ink supply and the nip with the ink
transfer elenents; driving the ink distribution roller to rotate with
respect to the ink transfer surface of the belt at a speed2d Ublerd®% than
the speed of tWieoolsg#863 for aiding distribution of the ink earierdafik
transfer surface of the belt; and 15 sinmultaneously driving the ink
distribution roller to vibrate axi aIIy./as it rotates, the angle of wap of
the ink transfer surface around the ink distribution roller bei ng | arge
enough that the ink transfer surface experiences several oscillations as
the ink distribution roller rubs over the ink transfer surface of the belt.
20 18. The ink nmethod of claim 17, wherein the ink distribution roller is
driven to rotate Bpdthelkamf ghectyreodeasripril @boxesioweenmgprddnt han t he

direction and speqdeafride zbel thpasils thActadedd Stithbbhé Opricd gk z s ~ m

zoos 32 19. The in c m17 efel the i.n t.oribution roller
is driven to rotaf grﬁé%\ﬁg’t of ngé ecf"lhgﬁhatsheandagte g&as?i § eed t han t he

direction and spe&aléfnipfe w@erﬁ ffastspelhé TRk QFCHER i BERoAPevs ler. 5 20. A
met hod of clsi m 1desvheei riishavandagdiestri bution roller is rotated at a

speed that is in the range (Qf Fg?/l to 49% %;%{ra%g EF ;%i%%ﬁg of the

belt. 21. An |nk|g/2 system conprising: an | trans ving a
first axis about RARER THETORE: Fhatsfiar the| 3@es146) sd ‘Po‘?%& #AIREN the ink
transfer roller hashosc@ gher ipkerarrydngr emefiadengsi ok theorbedr Bok supply; an

ink transfer belt hayi ngqea%euekhsg faaa’aes éamalfaee é?@léma rmbtg?dri ve

surface, the ink tra sfer #éﬂgc bei n n.contact w t r ansf er

roller at a%irst®qi Pt i nﬁgfrhkfrfets fRESE Y GSERRESD | er
onto the ink transhler wsohyhaackeenydiprribuied byurde ¥t I er having a
peri phery | ocat edaf gtrgngagnngollea doi verisiy fsagridicihely Heduragsfer belt

and for urging thyl n@c};caggfgslﬂe%ﬁegngfﬁéﬂsa, "n{ER Y GechCly agal nst

.the ink transfer ! second uide roller
havi ng a peri pherJig%ca @@df &r Whiegsgrhy iHe 2PB HFF'HP%lﬂrf §@€mb$gt he i nk
transfer belst forrelIpmasthe2ilds tar aasy eshcxur tgcke obefidre iitkagain

contacts the image areas 46 on the printing plate
roller.
In order to aid in ink distribution over the
peripheral surface 98 of the roller 70, the roller 70
20 is independently driven by drive 104 which drives the
ink distribution roller 70 in the same direction as
and at a different speed than the speed of the belt
80, either faster or slower than the belt with a speed
difference in the range of 2% to 40% slowexr, so that
25 the smooth peripheral surface 98 of the ink
distribution roller rubs the outer ink carrying
surface 88 of the belt 80 and the ink thereon,
smoothing and distributing the ink on the belt over
the continuous wrap region of the belt on the
‘30 distribution roll, which is illustrated as about 270°
at least. The greater is the wrap region, the better
is the ink distribution.
To further enhance ink distribution and
further reduce the possibility of ghosting or halo
35 printing, the drive 104 for the ink distribution



transfer belt against a printing plate for defining a second nip and for
transferring ink fromthe ink transfer surface of the ink transfer belt to
ink receiving elenments on the printing plate; 2. 9 JuU @gﬁé the first
and the second qguide rollers having respective axes and gel g rutat abl e
about their YRPUI®i ve axes; a rotation drive connected ¥T¥SM@s210east one
of the guide rollers for driving the one guide roller connected to the
drive to rotate the periphery thereofl®at a first speed, and the periphery
of the one guide roller being in contact with the drive surface of the ink
transfer belt for driving the belt to nove at the peripheral speed of the
one guide roller; an ink distribution roller having a peripheral ink

di stribution surddder moceataes srath robeer o tvidpaterasiyiigceaql the ink

transfer belt at; 2 | 9GALEOR.J0 AlRENoENend st aDgk SEGoRd aLpS on the

portion of the surface o _ transter t carryljrnf_g_llnk, he ink
di stribution surfaRFBPeiLafeatkift FESPECE UEP tHEe PRKE onvhifd iemkaneedst er
surface of the bxHd cxspleeei inkk tdimtsibut son faack ephséhaaryelpbsedeg past the

ink distributiondlihg bhSst g YrShhlOHYQf 1hgl | efndiayiag,g rotation axis
about which the | nk1 |s?r| bUt'Oj{hr{aﬁl'l er,is rotafed En havi ng a periphery
15 whi ch rot at e€35 “eA§agRnehtY PRt ik MAFSREFR &ce of the ink
transfer belt; aiepemdéntvepon thee spardddttticobeion ri Isdwoufldrbeot ating t he

ink distributionyedikeentosd NHatt Rael b1 isirrabut 89N SWibageqrad ates at a
speed different than hhe S nsfer surface of the belt as
e

ﬁeed fst h? |nik tr K

the belt roves PASERheSYRkeHi% PPFAFt AW I FEFERY §5% C4R*0PRg in the

di stributt®n of wre@pedkonnthesurircer dhsifetheurehter 610 .t h@obedke t he

pﬁri pher ah_of hat dceauht0de tHe tdiﬁaguirfilerafu)']dnebS hﬁa!i:‘rg: aidekbysudif il e f

t her eon ich c r at t I p on. ive surface
of the ink trang:%g?'bgﬁfg,%%% 3Fﬁ§gﬂaﬁd o%lggrr%ﬁ;t%rt?/lep%épﬁeésj{ bei ng shaped

c .
for 2, 9 JUL 3563P8Atpoie (HhAE GPPVReL HeM@LipAKSYRRATSES, even tas
| ongi tudi nal | y ahet hekgdi steriboitionsrolleat oibrates.

15 A suggested drive arrangement for the
embodiment in Fig. 5 is shown in Fig. 6, where the
same elements have the same numbers.

A drive motor 402 drives a toothed drive
roller 404 which drives a timing belt 406 to rotate.

20 That belt drives the printing plate cylinder 50 at
gear 408 and shaft 410. The belt 406 drives the gear
412, which through gear train 414 drives the drive
roller 66 and also drives the distribution roller 70.
The diameters of the gears in the gear train 414 are

25 coordinated with the diameters of the various rollers
s0 that the plate cylinder 50 and the drive rollers
62, 64, 66 all have the same peripheral speed while
the distribution roller 70 has a slower peripheral
speed. The gears and belt drive in the gear train

30 allow some shifting in the position of the axis of the
drive roller 66 and/or of the distribution roller 70
to maintain tension in the ink transfer belt 80.

Other embodiments are now described.
Elements in Fig. 7 that perform the same
35 function and are in the same general location as in



wherein slippage between the ink transfer belt and the printing plate is
prevented. 5 22. The inking systemof claim21l, wherein the drive for the
ink distribution roller drives the ink distribution roller spgt fift &Se

peri pheral surface thereof noves slower than the speed of the in 12 nsf er
surface of theVoMR**fnsfer belt past the ink distributionPEuuseensz010 23.
The i nking systemof claim 21, wherein the drive for the ink distribution
roller drives the ink distribution rolLlegg so that the peripheral surface

t hereof noves faster than the speed of the ink transfer surface of the ink
transfer roll past the ink distribution roller. 15 24. The inking system of
claim 21, wherein the guide rollers and the ink distribution roller are so

pl aced that the ink _transfer belt rtially waps, the_peripheral surface of
the ink distributi6Rr ’rlf%‘i.e"g’@.d”i‘g’gti“l i %ﬁ/%tlé‘rﬁ“%}%fg?éi‘ﬁ{ e §ABfein the
ink transfer belt ireferereriirapberd raigedbblyt 1hhvandgage =Xt diurshesur f ace

which is the ink tpgagsfesesurface and having an interior surface, which is

the drive surface of the belt. _26. The..inkin st em of, cl aim 25, further
conpri si ng: Z; 9 JUL 2003 %"Stéetﬁﬁodhé“ﬁf‘heg??/ﬁgér msp%%eec?‘l'f"%m the first
and second g de r&sPLEeEs 1&0aibd: | ¥& @d&et Ak ¢iFferenttIrcationss ansfer belt,

in engagenent Wit hcbhipathd W el gaeiiofrol Ders nia wignss er Nalst casdgéavi ng a
rotation axis about,uhich ddie L wraﬁg%ﬁg# hel BelOtAADLGLpblE thi T d

guide roller having a respective peri. SO | r-ving engagenment with
the drive surface BfERFEAhIEREr SRRFRIPe| t TG FHiFEt aBh AT iVe FPARSFRr belt
and t he peri pher al aserimciel ghet beltf iyoop, wsiborudeandk tdi stkigpuedenr ol | er s

nove at the  gane vebprdd i @Ndsi ButdisSanB ThdBClisOBesdfe 27. The inking
system of claim 26, wherei nﬁ,g;e axi s .of %he tbr%rd gwg‘f, roller ﬁ. vabl e
for adjusting the tension od TReSTHEYIERhsFAI 58 P3Nk ¥ SguFd ﬁg?he i nk
transfer belt. 28.rider inedilegl8ystidd ovhirhirade onf tre Havk cempringng a
second ink transfegudfadeelitaghayi tige delecond dlitt pasgséLrarpunfiagge and havi ng
an opposite secondrglﬁ'[ \.e %‘ﬁrfgﬁgbl(jéJ]ip&gv?@&# QUi R &ﬁ%ﬁtﬂsv? gui de rollers
in driving contact™w H thé 'secon drive surtace o?_ e secongl bel t;
15 107, which respectively ride on the ink carrying
surface 188 of the belt 180 and on the peripheral
surface 198 of the roll 170 to scavenge excess ink
from those surfaces.
A form roller 111 forms nips, at 113 with
20 the ink distribution roller and 115 and with the
printing plate cylinder, helping further to distribute
the ink on the printing plate cylinder. The essential
features of the invention as described in connection
with Fig. 5 are retained in this embodiment.
25 The embodiment of Fig. 8 provides yet
another configuration of rollers. Elements which are
the same in function and general location as in the
embodiment of Fig. 5 have reference numbers raised by
200 and are not otherwise described. This embodiment
30 provides the guide rollers, 262, 264 and 266, as
above, and an additional guide roller or form rollerx
265 which functions like the guide or form roller 264
in that it brings the ink carrying surface 288 of the
belt 280 into contact a second time with the printing
35 surface or types 246 upraised on the printing plate



“a drive to at least one of the third and fourth guide rollers for driving
the 20 second guide belt to nove past the third and fourth guide rollers;
the third and fourth guide rollers being so positioned as to bring the
second ink transfer surface of the second belt into contacddwlth e ink

di stributionwadosszat a circunferential region around therhiésdiset ri bution
roll that is spaced away fromthe circunferential region of the ink
distribution roller 2 9 JUL 20p3 362$h|ch is contacted by the first
mentioned ink transfer surface of the rst nmentioned ink transfer belt. 29
The inking systemof claim 28, wherein each of the first nentioned belt 5
and the second belt is a respective endless |oop belt. 30. The inking
system of claim 29, wherein the fourth guide roll supports the second belt
so that the secomyliinketr28%f eTwounipe eettvethetise it 28lot, 2esnand nip with

the ink recelvingyel egpoLsynn +herBgl iddeBlalfe JB13Lacbs 10K Ng System

of claim21, further rising an in ink transfer roll for

containing a suprﬂcfaéf""f‘nk“f% & F?%‘h%‘fterlrseag?%uﬁ% p&PFpRBEY of the ink
transfer roll. 1%xed3onThené ki hgtbyst etheofrotlersnZBU ankdeRE€FNnishmn dri ve

profile on ghe Orﬁsgeevaé CQVJ:LQ:@ apd wmmgapﬁ»ﬁ&ranryycahaétt@d%the drive
surface of the |n§Ftran§ £r g%a respe tEKe Yo Somori s, Qéectlons whi ch
h&FCRE™T e 20F r'oRH f‘h%

engage with each ve 1o £S5 o FFVe surface of
t he inking belt.IEQYBQFlﬂTR?|QﬂG|ﬁgpky@ﬁﬁéﬁFonc4thﬂ Thiswherdepiqted drive
profile runs in angengrad) Ecxxieghmplig ection on the one drive roller and the

surTace of the ink Lranst S Tertne tpks Yap' SIRELTIY RERL 0O of he ATV
suppl yi ng %k toSuREaBEi ntihd SpFaReved |anAdeRed ith 3 ARPAGT s95tEAStwher ei n
t he i nki ng syst emrchapsi segyesabetng | msintedop Tolaviaidnshet, beht havi ng an
outer ink transfgpaspiéape iMkddistribution roller 269 is provided
outside the loop of the belt 280 to rub against the
outer surface 288 of the belt on the path between the
15 guide rollers 265 and 264, and to distribute ink in
addition to the ink distribution function performed by
the roll 270. The roll 269 may also be driven by the
drive motor 271 and again at a different speed, either
faster or slower, than the belt 280, and may be
20 vibrated axially to oscillate with respect to the
passing belt surface. The additional guide and drive
roller 265 is positioned to provide a second nip or
contact of the ink carrying surface 288 of the belt
280 with the printing surface and the additional ink
25 distribution roller 269 provides ink distribution and
eliminates irregularities in the ink on the surface
288 between the first contact at the nip 273 and the
second contact at the nip 296, whereby the printing
plate cylinder 250 is inked twice during each
.30 revolution.
For the embodiment of Fig. 9 elements that
have the same function and are generally in the same
locations as in Fig. S are correspondingly numbered
with reference numbers raised by 300 and are not
35 further described.



an opposite inner drive surface and the printing plate cylinder has ink
receiving 5 elenents on the surface thereof for receiving ink fromthe ink
transfer surface of the belt, the nmethod conprising: engagi édUIere
profile on thewpeoasérer al surface of a drive roller wth apqaIERyBENtary
profile on the drive surface of the ink transfer belt to rotate the ink
transfer belt at a first speed; 10 supplying ink to the ink transfer
surface of the ink transfer belt at a I“dcation al ong the path of the belt
spaced fromthe ink receiving elenents; rotating the belt with ink on the
ink transfer surface thereof fromthe |location where ink is supplied
thereto to the ink receiving elenents on the printing plate cylinder and
forming a nip at the printiDbe prtfodliopht nufeiFigo b hpdodidesla ksngransferred

fromthe ink transfgs éité(r&fr%@tﬁn _tx%lqlJ.QP'ﬁst Q,hg_ggt %é’ll%rl’]‘%(‘e%l ¥i,ng el ements on

the printing plate cylin er,alFar i a wWr appi.n e 1nk transter surface of
the belt around tl‘ﬁe“%e‘f’ibﬁ'ﬁéf* Y BRECH AT IFhKke of Gt r idSuitfoRhe ol | er
di sposed al ong t heoffeth epbotireriyal.t Dhexweas théitgrdaelan3ebd whkelsupply and

the nip withsthe igdediAnsf Gfay eMBNbRcomihga8dadrivg ng Lthe Lok gdistribution
roller to rotate Vﬂ-}§1 respect 10 trhﬁ Lnek gorj_ﬁgsf% surft ce of .the belt at a
speed different tHarr tHe SpeRir of the BRIFPISE 253150 TP B%ti on of the
ink on the ink traisfl@ar 36ff addeofirae Rditt 380 his rupperamd eohplenent ary
profiles being shaped duidepssiltersesde vis4Qf nbbeby dhrdeeanslterdeldng 2 9 JUL
2pp3 38 as the dri ral | - ; p entd, ng Lp e between
the belt and the pb i r%th%nggéléa%ajlgég%‘ﬁgoﬁgéfnﬁﬁ' t?}fgg thélg% 34, wherein

I3 rTe . I}
the ink distPibutiSH¥ies tak FromyEngetnks E't‘"Bphﬁthe 5 thRePEERELRE recti on as
and at a slower spdectet hghitndexr dhrecgh masandgspe=nd thie tbheudbedt past the ink

di stribution roll eort36n I9e dfkhBgi AN rObuci H Po3ter Wes eifhddae ink
distribution roller is rlvecP %o.hota e in the sane direction as and at a
18 82t SN TA

faster speed than e . Lol speed of the belt past the ink
distribution roller. 37. ThehergkiAgahea Rodeotnd|enddess, lopwrhslt #he i nk
distributiopsrol | ehiich .9t6t atheabaie SPpRdabhtlie ifiris8 bOPt ragge aghh 2% to 40%

different than thefvhi%ﬁegagfa td'i‘?v@eéﬁrface 402 and an opposite ink
carrying surface 404. The belt 400 rides over the
guide and drive rollers 365, 366 and is the initial
contact at nip 373 with the printing plate cylinder
20 350.

In order that the belt 400 move as desired,
the roller 365 is driven by the drive 381, at a speed
coordinated with that of the drive motor 394 for the
drive roller 364, so that both belts 400 and 330 move

25 at the identical speed and their rollers move at the
identical, peripheral speed, which is necessary since
there should be no slippage at the nip 373 with the
belt 400 and the nip 396 with the belt 380.

The single ink distribution roller 375 has a

30 residual ink region 391 between the separation of the
belt 380 on the down run toward the roller 364 and the
contact of the roll 375 with the up running belt 400
where residual ink remains on the roller surface after
it igs transferred onto that surface from the surface

35 388 of the belt 380. That ink, in turn, partially



15 38. The inking nethod of claim 34, wherein the drive profile on the one
drive roller and the conplenentary profile on the drive surtace of the ink
transfer belt respectively conprise projections which engagg wjt ach
other as the drive roller rotates on the drive surface of the 1nking belt.
20 39. The i nkW®fots6hod of claim 34, wherein the drive protrisnssres in a
generally axial direction on the one drive roller and the conpl enentary
profile runs in a generally transverse gprection on the drive surface of
the ink transfer belt. Z 9 JUL 2013 39 40. An inking system conprising:
an ink transfer roller which receives ink froman ink supply; an ink
transfer belt having an ink transfer surface in contact with the ink 5
transfer roller at _a_ fi ni_p bo receive ink fromthe ink transfer roller;
a first guide roll Efa{”ﬁé‘?r%ﬁé’aé € +HE FAREYEAENEPErAd5etP4anl Weperates with
the ink transfer reetendtinkichrmpingebdlir 300nkR; bea cerded goli e mabl er t hat
engages the ink tr@ﬁﬁ\ﬁhﬁ@'ﬂt @E‘Qan)@Péart%t %ﬁe%ﬁﬁa%eoﬁ'anh@gqﬂkrﬁﬁﬁg ¢
nsfer

define a second ni from.t he

i sf ed
belt to ink recei vsh t%lcé'r‘?éﬁ‘f‘§roﬁg$h Ig'ﬁ 5‘51 ol ‘& 8188 }F??sﬁ drive that
rotates at | &ast onedtﬁtltlﬂléltgdl l:jesx@-lalengkarealcm PSR per wvphah alomepeed, the

gn?tagfment of Eh?h@m HH ARakOhhere MirddTebrReai Bk @Heagaieaf?eéé tHausi Eg t he
e O nNove a r S ul de er an in
foPfLd PARY B oRRE Rl LO5 S0RAl B8 EAM Mond ' e 15

distribution rolle eng ag T ans
ink transfer belt 8$Tr§aqedaVPivesdamketct hbefbely 38Ad S'E}éﬁnd ni ps, the ink
di stribution surfagedisimidpuadaptestidualr dhkt hegidik ienbebwedricHer ansf er

surface of e bel feasddion BE LAANSICQIBUEIAGE A bigeDel1s TYgS RSt the

ink distribution ro a second

distribution rol | epel 49 péFi’lpﬁ’é‘F aniiieddcoRE Y P&r ERE TeiPeEREuSpRed of
the ink transfer beggidualaiidki regivn diishr theitbedt 400t hehs rddsaasséé i nk

transfer surface ofpdae £l Fig. &, %cllﬂhaZQO&né’f wide F8£1 1986 g SYS{em of

|l aim 4 wherein th n ri i n
cla 0, ere t J.engsea%% 969 w e:elgbies an operator to move the

15 guide roll 365 and the belt 380 off the print cylinder
350, so that the types are inked once, not twice.

This arm can be used in any embodiment.
Other variations and embodiments should be
apparent to one of skill in the art.

20 Although the present invention has been
described in relation to particular embodiments
thereof, many other variations and modifications and
other uses will become apparent to those skilled in
the art. It is preferred, therefore, that the present

25 invention be limited not by the specific disclosﬁre
herein, but only by the appended claims.



‘distribution roller at a peripheral speed which is slower than the speed of
the ink transfer surface of the ink transfer belt past the ink distribution
roller. 5 42. The inking systemof claim40, wherein the second drive noves
the ink distribution roller at a peripheral speed whi @9iJLf283 er than the
speed of the ink transfer surface of thesink transfer belt past the ink
distribution roller. 43. The inking systém of claim40, wherein the guide

rollers an ibution roller are so placed that the ink
transfer gW?DFEkgKF%RQﬁ?9'§%apped around the ink distribution roller. 44.
The inking system of claim40, wherein the second drive is operable to also
cause axial vibration and oscillation of the ink distribution roller. 15
45. The inking systemof claim44, further including: a drive profile on at

| east one of. t heAmyinkireg systeey sgmarising: conpl enentary profile on the ink
transfer belt which cooperates with the drive profile on the periphery of

the one guide rar mk,tramfémudrhaﬁn?raorirst)anb@rmut ahichthefink @anbfer nglisshaped
for positive drive of the ink transfer belt as the one guide rollers

rotatess Wi k&tapAKle) ﬂg@gnk?ﬁaﬁéﬁr rERHERMg 81 eh?ﬁeﬁlz\‘ | nﬁéé&ﬁﬂgﬁr’ﬂ?fr@ﬁi gnof the

gui de roller upon vibration and osci atlo ribution roller.
2 9 JUL 20q§k§ﬁ é@ The i nking system of claim40, wherein the ink transfer
belt is an endre | oop belt having an exterior surface which is the ink

transfer surface and havin interiar urf s a dri.ve surface.
527 The" nk: nero P B baibhang anini Fiosied sifate ang anpppete Wiidie
roll er spaced fromthe first and second guide rollers, |located inside the

| oop of t hesurface; thaiskdranséer surfaceceaniagetsshe ink ransfeeraller ataduistripdonof t he

ink transfer belt; and wherein: the ink transfer belt and the first, second
and third gta'rthienrimlgliakirom)ﬂm ink tidhsférerotlanentocghednk fraasfér sarfabe; sane
direction. 48. The inking systemof claim47, wherein the axis of the third

S or gl v TR e g 4 Bereagiomaen éfundng 1wedes bel
surface of the ink transfer belt and for urging the ink transfer surface of the ink
transfer belt against the ink transfer roller to define the first nip;

a second belt guide roller having a periphery located for engaging the
drive surface of the ink transfer belt for urging the ink transfer surface of the ink
15 transfer belt against a printing plate for defining a second nip and for
transferring ink from ink transfer surface of the ink transfer belt to ink receiving
elements on the printing plate;
the first and the second belt guide rollers having respective axes and
being rotatable about their respective axes; a rotation drive connected with at
20 least one of the guide rollers for driving the one guide roller connected to the
drive to rotate the periphery thereof at a first speed, and the periphery of the

one guide roller being in contact with the drive surface of the ink transfer belt for

driving the belt to move at the peripheral speed of the one guide roller and for



49. The inking systemof claim47, further conprising: a second ink
distribution roller spaced fromthe first nentioned one of the ink
distribution roller, the second ink distribution roller ijpg ggpecond
peri pheral surface in 20 engagenent with the ink transfer Ssurface of the
ink transfer belt. 50. The inking systemyof claim49, further conprising a
second drive to the second ink distribution roller to rotate the second ink

the <peed QiRLURE ey Brive forles AFireResine hohBhifl SpRer B R Hvefiich .o °

t he second h g Btl’l bution roller iL The inking system of claim 49,
wherein: 5 %ft ¢ LmeVIBa past e ghifaEol&sBl ers are positioned in the |oop of

the ink transfer belt at | ocations selected to bring the inking surface of
t he ink transfer ameink distribution rallesahevieg & peatipheralinkrdistibution sugaeg in ng
el ements on the printing plate at two circunferentially spaced apart

| ocati ons agomfact witrether ink tiangfarl suirfacetdiehe édotnansfekbdit at ailbedtiomn rol | er
being | ocated on the path of the ink 10 transfer belt between the at | east

two of Ghe iuHvdenthé kl%t%rﬂ%db%"\'ﬁﬁé‘ of'tRe %Brt'id?ﬁoﬂh@sstﬁfacbf’tﬁ th8'nk r ansf er

surface caused by one of the two guide rollers and the other of the nips at

the i nk L1 anatat: SUE LARING e Sa i SEFIRABRSyRack Beidd Bgaeisrablge s 15

52. The inking Sys I"arm
transfer bel second .i nk ur f t.hird_and ur.t
eopect  ve BeBaNR At BrESER SUrthce ab e tas e Ink GansSeatrdel B tely, v
to at | east one of the third and fourth guide rollers for driving the 20
second bel tMoveRpash the inkdistriution rglledhe ink diskibyéipn gokes having a sa@dioas t o
bring the ink transfer surface of the second belt into contact with the ink
di st ri but i caxis abbet whichahe iimlcdistrioutiohirallerisgotatec &nd havingka gesphétyut i on
roll that is spaced away fromthe Z s uuu ~ 43
10  which rotates in engagement with the ink transfer surface of the ink transfer
belt; and
a drive to the ink distribution roller for rotating the ink distribution roller
so that the ink distribution surface rotates at a speed different than the speed of
the ink transfer surface of the belt as the belt moves past the ink distribution
15  roller, the drive for the ink distribution roller being operable to also cause the
vibration and oscillation of the ink distribution roller along the axial direction of

the ink distribution roller as the ink distribution roller is rotated.

2. The inking system of claim 1, wherein the drive for the ink distribution
20 roller drives the ink distribution roller so that the peripheral surface thereof
moves slower than the speed of the ink transfer surface of the ink transfer belt

past the ink distribution roller.



‘circunferential region which is contacted by the ink transfer surface of
the first nmentioned ink transfer belt. 53. The inking systemof claim52,
wherein each of the first and second belts 5 is a respective endl ess | oop
belt. 54. The inking system of claim53, wherein the fourt®YuWlleBbl |
supports the second belt so that the inkstransfer surface thereof forms a
nip with the ink receiving elenents on tf§|e printing plate. 10 55. The

i nki ng system of..cl aim40, furt . C rising an.in uppl.y... .ed to the
0k tanarer 1 o117 Bk st dr it FRbeEit the s Yor TS MR SERBYEH e of
claim40, further conprising. 15 a drive profile on at |east one of the

QUi de. 1ol | GPUSr GinescBaRp BTN TofiPtHe Mt She pREPRoTR svEAGH thersel |
cooperating with the drive profile, the drive profile and the conpl ementary

profile on maves fasterrthapitae speed ofherpkdranséer swfageosfitherk transfer 9l t he i nk
transfer belt as the guide rollers rotate, 20 while bl ocki ng novenent of
the belt i rpast¢hainkadistlibution irolferof the guide rollers. 57. The inking system
of claimb56, wherein the profiles are respectively conprised of projections
whi ch eggage with each other as the one drive roller rotates the inking

bel t. 2 9 JUL Z(~3 44 58. The inking systemof claim56, wherein the

drive profijer [0 | y_.axi |k | riyve roller
and the con‘*)'l ene ealr{&'@r %‘?@%ﬁﬁ%‘ﬁ?%q&hg@ﬁiﬁa&{ §@d?39@,$}§|a%3’ﬁpgc"{"¥on on the
. A A isiepution rleraie RGiplaced tHakyis uk Fasgerapelfpartialy wraps the

. AU . Ah. AU. Ah, AA. AU. AA" . AyU. A. AhL. Ah. Ayh. Ah. AyU . AyhL. AA'R Ay{ . AAs

. Ah. AyU. AL Zzsiphersligudaescf|the ink distribution roller.

10 5. The inking system of claim 1, wherein there is a drive profile on the
periphery of at least one of the guide rollers, the drive surface of the ink transfer
belt having a cooperating profile complementary to the drive profile on the
periphery of the one guide roller, and the drive and complementary profiles
being shaped for positive drive of the ink transfer belt as the guide rollers rotate,

15  while blocking lateral movement in the axial direction of the belt upon vibration

oscillation of the ink distribution roller.

6. The inking system of claim 1, wherein the ink transfer beit is an endless
loop belt having an exterior surface which is the ink transfer surface and having

20 an interior surface, which is the drive surface of the belt.

7. The inking system of claim 6, further comprising a third guide roller
spaced from the first and second guide rollers, located inside the loop of the ink

transfer belt, in engagement with the drive surface of the ink transfer belt and
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12.  The inking system of claim 1, further comprising an ink supply at the ink
transfer roll for containing a supply of ink to be transferred to the periphery of

10 the ink transfer roll.

13. The inking system of claim 1, wherein there is a drive profile on the
periphery of at least one of the guide rollers, the drive surface of the ink transfer
belt having a cooperating profile complementary to the drive profile on the

15 periphery of the one guide roller, and the drive and complementary profiles
being shaped for positive drive of the ink transfer belt as the guide rollers rotate,
while blocking lateral movement in the axial direction of the belt upon vibration

oscillation of the ink distribution roller.

20 14. Aninking system comprising:
an ink transfer roller having a first axis about which the ink transfer roller
is rotatable, the ink transfer roller having a periphery for receiving ink from an

ink supply;
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first nip for transferring ink from the ink transfer roller onto the ink transfer
surface;

5 a first belt guide roller having a periphery located for engaging the drive
surface of the ink transfer belt and for urging the ink transfer surface of the ink
transfer belt against the ink transfer roller to define the first nip;

a second belt guide roller having a periphery located for engaging the
drive surface of the ink transfer belt for urging the ink transfer surface of the ink

10 transfer belt against a printing plate for defining a second nip and for
transferring ink from the ink transfer surface of the ink transfer belt to ink
receiving elements on the printing plate;

the first and the second guide rollers having respective axes and being
rotatable about their respective axes;

15 a rotation drive connected with at least one of the guide rollers for driving
the one guide roller connected to the drive to rotate the periphery thereof at a
first speed, and the periphery of the one guide roller being in contact with the
drive surface of the ink transfer belt for driving the belt to move at the peripheral
speed of the one guide roller;

20 an ink distribution roller having a peripheral ink distribution surface in
contact with the ink transfer surface of the ink transfer belt at a location
between the first and second nips on the portion of the surface of the ink

transfer belt carrying ink, the ink distribution surface being adapted to rub the
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10{ O distribution roller is rotated and having a periphery which rotates in engagement
5  with the ink transfer surface of the ink transfer belt;
a drive to the ink distribution roller for rotating the ink distribution roller so
that the ink distribution surface rotates at a speed different than the speed of
the ink transfer surface of the belt as the belt moves past the ink distribution
roller for aiding in the distribution of the ink on the ink transfer surface of the
10 belt;
wherein the ink transfer belt is an endless loop belt having an exterior
surface which is the ink transfer surface and having an interior surface, which is
the drive surface of the belt;
further comprising a third guide roller spaced from the first and second
15 guide rollers, located inside the loop of the ink transfer belt, in engagement with
the drive surface of the ink transfer belt and having a rotation axis about which
the third guide roller is rotatable;
the third guide roller having a respective periphery also in driving
engagement with the drive surface of the ink transfer belt, so that the ink
20 transfer belt and the peripheral surfaces of the first, second and third guide
rollers move at the same velocity and in the same direction; and
further comprising a second one of the ink distribution rollers spaced

from the first mentioned one of the ink distribution rollers, and the second ink

distribution roller having a respective second axis about which the second ink



"10{ O[O 10{0{'0 u 410%{0{0& ()- ! FSG HZI | JUKWUBUV7 1

1> 109& ()--,! 10%&' ()--, 10% /& ()--,'p 10% /& ()--,! 10% /& ()--,!<10%0
&'()--,UKK&L+|\/t:I\/UI\/EM I\/ql\/todY 1!s 10%4| & ()- 10- 10- g JUL 2003
10-°10% & ()--, ! 10% (& ()--,!( 109%& ()--,!b 10(V&()--,q|vkb|voNe01PzQ}[9dY:

1"0 10%9 | & ()-'z "10% | & ()-! O%&I(\/égl()%l&()

"1 f10%}| &

()-10%4| & ()-zQ RR&SZTTTTTWX | 104 104

1040) 10%1& cﬁ%fﬂp @10‘Ve()rot%}9@16%)ég %}% %Jf é‘r‘lcé&%é %ér‘lipliwoérépsoﬁrka%e(i%- TTTTTU

Ua?MB7 1 !

109& ()-s! 109%&

1 1oc(ya)&' ()-ewaﬂé&%ﬂmwh(tﬁﬁ Y%Li&nﬁﬁalsgﬁﬁem#@ ink-trangferkelt) - vi > @ov (& ()-Y
LYY ZZ[[[[wWi[M 1! ! 110% 10 10
10!‘I10%&'()-!k‘|10%&'()-!‘I10%&'()-!p‘l10%&'()-[([1[?[F[}[[dBI\/I7 11

10%8S& () -

5

10

15

20

1@

*CLO%& () - S10%&' ()-"-109& ()- 109%& ()-# 10%& ()-[[\\]~_wi3M 1
'u" @ 10% 11%.() -THe-in@ngléyistern)of cla@n@4, further comprising a second drive to the

second ink distribution roller to rotate the second ink distribution roller at a
speed different that the speed of the ink transfer surface of the belt as the belt

moves past the second ink distribution roller.

16.  The inking system of claim 14, wherein at least two of the guide rollers
are positioned in the loop of the ink transfer belt at locations selected to bring
the inking surface of the ink transfer belt into ink transfer contact with the ink
receiving elements on the printing plate at two circumferentially spaced apart
locations around the printing plate, the second ink distribution roller being
located on the path of the ink transfer belt between the at least two of the guide
rollers and between one of the nips at the ink transfer surface caused by one of
the two guide rollers and the other of the nips at the ink transfer surface caused

by the other of the two guide rollers.

17. A method for supplying ink to the printing plate cylinder of an inking
system, wherein the inking system comprises:

an endless loop ink transfer belt having an outer ink transfer surface and
an opposite inner drive surface and the printing plate cylinder has ink receiving
elements on the surface thereof for receiving ink from the ink transfer surface of

the belt, the method comprising:
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5 location where ink is supplied thereto to the ink receiving elements on the
printing plate cylinder and forming a nip at the printing plate cylinder so that ink
is transferred from the ink transfer surface of the belt to the ink receiving
elements on the printing plate cylinder;
partially wrapping the ink transfer surface of the belt around the
10  peripheral surface of an ink distribution roller disposed along the path of the belt
between the location of ink supply and the nip with the ink transfer elements;
driving the ink distribution rolier to rotate with respect to the ink transfer
surface of the belt at a speed different than the speed of the belt for aiding
distribution of the ink on the ink transfer surface of the belt; and
15 simultaneously driving the ink distribution roller to vibrate axially as it
rotates, the angle of wrap of the ink transfer surface around the ink distribution
roller being large enough that the ink transfer surface experiences several
oscillations as the ink distribution roller rubs over the ink transfer surface of the
belt.
20
18.  The ink method of claim 17, wherein the ink distribution roller is driven to

rotate in the same direction as and at a slower speed than the direction and

speed of the belt past the ink distribution roller.
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5 20. A method of claim 17, wherein the ink distribution roller is rotated at a

speed that is in the range of 2% to 40% different than the speed of the belt.

21.  Aninking system comprising:
an ink transfer roller having a first axis about which the ink transfer roller
10  is rotatable, the ink transfer roller having a periphery for receiving ink from an
ink supply;

an ink transfer belt having an ink transfer surface and an opposite drive
surface, the ink transfer surface being in contact with the ink transfer roller at a
first nip for transferring ink from the ink transfer roller onto the ink transfer

15  surface;

a first belt guide roller having a periphery located for engaging the drive
surface of the ink transfer belt and for urging the ink transfer surface of the ink
transfer belt against the ink transfer roller to define the first nip;

a second belt guide roller having a periphery located for engaging the

20  drive surface of the ink transfer belt for urging the ink transfer surface of the ink
transfer belt against a printing plate for defining a second nip and for
transferring ink from the ink transfer surface of the ink transfer belt to ink

receiving elements on the printing plate;
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a rotation drive connected with at least one of the guide rollers for driving
the one guide roller connected to the drive to rotate the periphery thereof at a
5 first speed, and the periphery of the one guide roller being in contact with the
drive surface of the ink transfer belt for driving the belt to move at the peripheral
speed of the one guide roller;
an ink distribution roller having a peripheral ink distribution surface in
contact with the ink transfer surface of the ink transfer belt at a location
10  between the first and second nips on the portion of the surface of the ink
transfer belt carrying ink, the ink distribution surface being adapted to rub the
ink on the ink transfer surface of the belt as the ink transfer surface of the belt
moves past the ink distribution roller; the ink distribution roller having a rotation
axis about which the ink distribution roller is rotated and having a periphery
15  which rotates in engagement with the ink transfer surface of the ink transfer
belt; and
a drive to the ink distribution roller for rotating the ink distribution roller so
that the ink distribution surface rotates at a speed different than the speed of
the ink transfer surface of the belt as the belt moves past the ink distribution
20 roller for aiding in the distribution of the ink on the ink transfer surface of the
belt,
the periphery of at least one of the guide rollers having a drive profile
thereon which cooperates with a complementary profile on the drive surface of

the ink transfer belt, the drive and complementary profiles being shaped for
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5 22. The inking system of claim 21, wherein the drive for the ink distribution
roller drives the ink distribution roller so that the peripheral surface thereof
moves slower than the speed of the ink transfer surface of the ink transfer belt

past the ink distribution roller.

10 23. The inking system of claim 21, wherein the drive for the ink distribution
roller drives the ink distribution roller so that the peripheral surface thereof
moves faster than the speed of the ink transfer surface of the ink transfer roll

past the ink distribution roller.

15 24. The inking system of claim 21, wherein the guide rollers and the ink
distribution roller are so placed that the ink transfer belt partially wraps the

peripheral surface of the ink distribution roller.
25. The inking system of claim 21, wherein the ink transfer belt is an endless
20 loop belt having an exterior surface which is the ink transfer surface and having

an interior surface, which is the drive surface of the belt.

26. The inking system of claim 25, further comprising:
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the ink transfer belt and having a rotation axis about which the third guide roller
is rotatable;
5 the third guide roller having a respective periphery also in driving
engagement with the drive surface of the ink transfer belt, so that the ink
transfer belt and the peripheral surfaces of the first, second and third guide

rollers move at the same velocity and in the same direction.

10 27. The inking system of claim 26, wherein the axis of the third guide roller is
movable for adjusting the tension on the ink transfer belt and for guiding the ink

transfer belt.

28. The inking system of claim 21, further comprising a second ink transfer
15  belt having a second ink transfer surface and having an opposite second drive
surface;
third and fourth respective guide rollers in driving contact with the second
drive surface of the second belt;
a drive to at least one of the third and fourth guide rollers for driving the
20 second guide belt to move past the third and fourth guide rollers;
the third and fourth guide rollers being so positioned as to bring the
second ink transfer surface of the second belt into contact with the ink
distribution roller at a circumferential region around the ink distribution roll that

is spaced away from the circumferential region of the ink distribution roller
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29  The inking system of claim 28, wherein each of the first mentioned belt

5 and the second belt is a respective endless loop beilt.

30. The inking system of claim 29, wherein the fourth guide roll supports the
second belt so that the second ink transfer surface of the second belt forms a
nip with the ink receiving elements on the printing plate.

10
31.  The inking system of claim 21, further comprising an ink supply at the ink
transfer roll for containing a supply of ink to be transferred to the periphery of

the ink transfer roll.

15 32. The inking system of claim 21, wherein the drive profile on the one drive
roller and the complementary profile on the drive surface of the ink transfer belt
respectively comprise projections which engage with each other as the drive

roller rotates on the drive surface of the inking belt.

20 33. The inking system of claim 21, wherein the drive profile runs in a
generally axial direction on the one drive roller and the complementary profile
runs in a generally transverse direction on the drive surface of the ink transfer

belt.
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system, wherein the inking system comprises:
an endless loop ink transfer belt having an outer ink transfer surface and
an opposite inner drive surface and the printing plate cylinder has ink receiving
5 elements on the surface thereof for receiving ink from the ink transfer surface of
the belt, the method comprising:
engaging a drive profile on the peripheral surface of a drive roller with a
complementary profile on the drive surface of the ink transfer belt to rotate the
ink transfer belt at a first speed;
10 supplying ink to the ink transfer surface of the ink transfer belt at a
location along the path of the belt spaced from the ink receiving elements;
rotating the belt with ink on the ink transfer surface thereof from the
location where ink is supplied thereto to the ink receiving elements on the
printing plate cylinder and forming a nip at the printing plate cylinder so that ink
15 s transferred from the ink transfer surface of the belt to the ink receiving
elements on the printing plate cylinder;
partially wrapping the ink transfer surface of the belt around the
peripheral surface of an ink distribution roller disposed along the path of the belt
between the location of ink supply and the nip with the ink transfer elements;
20 and
driving the ink distribution roller to rotate with respect to the ink transfer
surface of the belt at a speed different than the speed of the belt for aiding
distribution of the ink on the ink transfer surface of the belt, the drive and

complementary profiles being shaped for positive drive of the ink transfer belt
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35. The inking method of claim 34, wherein the ink distribution roller is driven
5 to rotate in the same direction as and at a slower speed than the direction and

speed of the belt past the ink distribution roller.

36. The inking method of claim 34, wherein the ink distribution roller is driven
to rotate in the same direction as and at a faster speed than the direction and

10  speed of the belt past the ink distribution roller.

37. The inking method of claim 34, wherein the ink distribution roller is

rotated at a speed that is in the range of 2% to 40% different than the speed of

the belt.

15
38. The inking method of claim 34, wherein the drive profile on the one drive
roller and the complementary profile on the drive surface of the ink transfer belt
respectively comprise projections which engage with each other as the drive
roller rotates on the drive surface of the inking belt.

20

39. The inking method of claim 34, wherein the drive profile runs in a
generally axial direction on the one drive roller and the complementary profile
runs in a generally transverse direction on the drive surface of the ink transfer

belt.
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an ink transfer roller which receives ink from an ink supply;
an ink transfer belt having an ink transfer surface in contact with the ink
5 transfer roller at a first nip to receive ink from the ink transfer roller;
a first guide roller that engages the ink transfer belt and cooperates with
the ink transfer roller to define the first nip;
a second guide roller that engages the ink transfer belt and cooperates
with a printing plate to define a second nip at which ink is transferred from the
10 ink transfer belt to ink receiving elements on the printing plate;
a first drive that rotates at least one of the guide rollers at a first
peripheral speed, the engagement of the one guide roller with the ink transfer
belt causing the belt to move at the peripheral speed of the one guide roller;
an ink distribution roller that engages with the ink transfer surface of the
15 ink transfer belt at a location between the first and second nips, the ink
distribution surface being adapted to rub the ink on the ink transfer surface of
the belt as the ink transfer surface of the belt moves past the ink distribution
roller; and
a second drive that rotates the ink distribution roller at a peripheral speed

20 different than the speed of the ink transfer belt to aid in the distribution of the

ink on the ink transfer surface of the belt.
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transfer surface of the ink transfer belt past the ink distribution roller.

5 42. The inking system of claim 40, wherein the second drive moves the ink
distribution roller at a peripheral speed which is faster than the speed of the ink

transfer surface of the ink transfer belt past the ink distribution roller.

43. The inking system of claim 40, wherein the guide rollers and the ink
10 distribution roller are so placed that the ink transfer belt is partially wrapped

around the ink distribution roller.

44. The inking system of claim 40, wherein the second drive is operable to

also cause axial vibration and oscillation of the ink distribution roller.

15
45. The inking system of claim 44, further including:
a drive profile on at least one of the guide rollers; and
a complementary profile on the ink transfer belt which cooperates with
the drive profile on the periphery of the one guide roller,
20 the drive and complementary profiles being shaped for positive drive of

the ink transfer belt as the one guide rollers rotates, while blocking lateral
movement of the belt along the axis of the guide roller upon vibration and

oscillation of the ink distribution roller.
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an interior surface, which is a drive surface.

5 47. Theinking system of claim 45, further comprising:

a third guide roller spaced from the first and second guide rollers, located
inside the loop of the ink transfer belt, in engagement with the drive surface of
the ink transfer belt; and wherein:

the ink transfer belt and the first, second and third guide rollers move at

10 the same velocity and in the same direction.

48. The inking system of claim 47, wherein the axis of the third guide roller is
movable for adjusting the tension on the ink transfer belt and for guiding the ink
transfer belt.
15

49. The inking system of claim 47, further comprising:

a second ink distribution roller spaced from the first mentioned one of the
ink distribution roller,

the second ink distribution roller having a second peripheral surface in

20 engagement with the ink transfer surface of the ink transfer belt.

50. The inking system of claim 49, further comprising a second drive to the

second ink distribution roller to rotate the second ink distribution roller at a
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51.  The inking system of claim 49, wherein:

5 at least two of the guide rollers are positioned in the loop of the ink
transfer belt at locations selected to bring the inking surface of the ink transfer
belt into ink transfer contact with the ink receiving elements on the printing plate
at two circumferentially spaced apart locations around the printing plate,

the second ink distribution roller being located on the path of the ink
10 transfer belt between the at least two of the guide rollers and between one of
the nips at the ink transfer surface caused by one of the two guide rollers and
the other of the nips at the ink transfer surface caused by the other of the two

guide rollers.

15 562. The inking system of claim 40, further comprising:
a second ink transfer belt having a second ink transfer surface;
third and fourth respective guide rollers in driving contact with the second
belt;
a drive to at least one of the third and fourth guide rollers for driving the
20 second belt,
the third and fourth guide rollers being so positioned as to bring the ink
transfer surface of the second belt into contact with the ink distribution roller at

a circumferential region of the ink distribution roll that is spaced away from the
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53. The inking system of claim 52, wherein each of the first and second belts

5 is arespective endless loop belt.

54.  The inking system of claim 53, wherein the fourth guide roll supports the
second belt so that the ink transfer surface thereof forms a nip with the ink

receiving elements on the printing plate.

10
55. The inking system of claim 40, further comprising an ink supply coupled
to the ink transfer roll for transferring ink thereto.
56. The inking system of claim 40, further comprising:

15 a drive profile on at least one of the guide rollers; and

a complementary profile on the ink transfer belt cooperating with the
drive profile,

the drive profile and the complementary profile on the ink transfer belt
being shaped for positive drive of the ink transfer belt as the guide rollers rotate,

20  while blocking movement of the belt in the axial direction of the guide rollers.

57. The inking system of claim 56, wherein the profiles are respectively
comprised of projections which engage with each other as the one drive roller

rotates the inking belt.
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58.  The inking system of claim 56, wherein the drive profile runs in a
generally axial direction on the one drive roller and the complementary profile

runs in a generally lateral direction on the ink transfer belt.



