; e3ehdh: 6T4PWDO 00/ A4563 PCT/ US99/ 25270 *@00001* - 1 | NKING SYSTEM W TH A
BELT AND DI FFERENTI AL ROLLER SPEEDS BACKGROUND OF THE | NVENTI ON The present
invention relates to ink printing, particularly to printing of cans, and 5

particularly relates to an inking sys rinting apparatus. In the
printing i nd¥} #4563 oductivity advanﬂﬂMﬂ“ﬂ&ﬂMﬁortant . RS 58ucti vity
advances have cone through increased operat| ng speed. |nking arrangenents
have used the 10 fundanental roller to roli"&" nethod vi rtually since nodern
i nking systens were devised. Physics and practicality limt the size and
nunmbers of rollers in such a system In_gtypical roller to roller inking
systen) 15 ink is supplied to a first roller) e.g. a ductor roller, and

fromthere the ink is transferred to other rollers in succession at nips
bet ween adj acentNFB¥6| SYSIEM FREH ARRELTMND BERFERENTIAL RELLE, SRESPSn rol | er or form

rollers precedi ggckaﬁo%néé qgiil%@rggbﬁnder in 20 the series should be
covered with ru rial. The printing plate is on a
cylinder that forms a ni pThe tdreseat! dnventl drerredratfesr rondgnkol | ers and t he

i nk receiving elerppt§50npdhe SHEFAGELf pE e fHid e RAnRl akRacyl i nder are
formed of netal "or 25 al -11 ke material.. Theyprl nt i ng | ate cylinder)

net .
in turn, ﬁanszPrFﬁEuf%rJaﬁ’ g R e g SRR MM N iYE P ERT pF Bt s on an
article, e.g. aptantihgkappprsatsisengnt yhe ceaintirge indbbérycovered or

rubber-1ike mat grbal,cEoVErFhdvahlehnend! 18 8RGO Wyble st eel or ot her
netal -1i ke hard covere lers in a series of rollers leading to the

d rol
printing plate B?Pfiﬁﬂ’é?‘.’lw«ﬁ‘?vlaﬁ&e?uﬁﬁ‘é‘?-"F‘?’Ree thsouehs ipgheatedt he
nmetal -1i ke rol | epsratimg papeddhe 3Jukfingesrygdingdmentebbervel nkedrigie ers def | ect

and di sphace at shfigaRenONiafh R RS $6114L AN HYS W?tﬁ&?b?béiﬁéé’ of roller
WO 00/ 44563 - 2 PCT/US99/ 25270 surface damage and Flontro |ipng 1 nk

t hi ckness on t hBORGFT et 108 SYRESPpBRTE SfeY r- FPKE Bt al rotates out
of the nip, it deatettslHgailintit chstoize idrsl qumpensl of hapelefubiyer or
rubber-like matghbgl 2 Ssgvgfed rollers are adjustable during system
operation to be set at a;k)}pr opri ate ?ontla]ict ressu.ailrles ag?i nst the adjacent
metal rollers. Since eacht™ Gbb5&PFBLI B 1SE tYhi* QA Py ABEWRR FYient net al
rol | ers, 16hi s naykregusurplded tre- softust pld@moend .- adj dactemnt of 10
several rollersyofédbhaia 1Al Enete rtibermy iie tsuhbacerod e redder which

IS in pressure co iact wth the ad%acgnlg. e ael Wreolnl 8LS, - &X eri ences
friction from th@ tKT e DIFFREIRY| AcdhPFt A" rdl PE e Ser tinme, a
rubber, or rubbeelléke. r AHeedinkupphticateinds nad lggapribosm xdkken Inx rol | er
]9r its surfﬁ:e foeh ReLTaR predelinguend |pﬂ:irft:1?ﬂxgt Beaveacy Ninde Ui esh ]
requent _roller,_position a nt . e es throu
vvea(r:]. As %8xi st %’gei%?(xflnegs ssgls#lzﬁsnggr% C%Itrr%e&%vﬁ %%b%?{?%lge ’ﬁlﬁ%" there gre
rel ated hi gh 20l Hsaurakaidlng 3hE PEiRtigRd@tendsadpudt ehtrd®sts. The ink
froman ink supphyt t £ (20 na@hRieht theafdint @ldl@ersotf fsemixid er the ink
contacts the rao] r i . , I the ink
to be eventual |§J’ﬁ%€%%’ﬁ Ea'_:g'et gn?hge%% 'nﬂ%%ﬁg%I%@%%?gt 8%%?%%&% t hough
ink tends to adhBriehe PrintdnBePlate faceindaterreohPERed ehanefdulars of
el astici by of themetdl 1S kevaatuaidy. exneegadnafingr pkacd @yhindbie to the

speed of roll er%%q;r%‘}p@,ra%g?ggeﬁﬁcgg Qantpajinttq%ggo?%%;%gﬂ. w4 gce and

separation of t er surfaces after ey pa a contact nip.
The contact of ERFAIHIDYSOOPePB AFtiCIRp Swfend F8%rol lers are rotating
rapi dly causes ink on thankikgreseems wyidead 1youseprubbencdexadl | er s

separate after (he. | i6d 13%SHLESFES 'R Yh19ErENE1 Mlhaclliy T 0K 15 1N

t ensi on
30 with steel or other metal-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

T
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WO 001 44563 - 3 PGINS99n5270 during the separation and splits when its
tension limt is exceeded. The splitting causes the ink to formmst, and
to also form e particles which are slung and nmay be_dro edto

adj acent rol IQPSB%[R% 5 may texture a roller surface at V\hlpcqimﬁg@

splitting occurs. This may contam nate and/or produce a textured |nk
surface on roller surfaces and nmay contani nate adj acent areas of the inking
system In addition, the m st contam nates the air and 10 surroundi ng

equi pnment. This situation is aggravated at hi gher operating speeds due to
increasing centrifugal force at the roller surfaces, which is likely to

sling nore of the |rn%<a gla%%egtg Jore tnlj Hln‘ﬂl'hianﬂ:r%lc oth SIFQQ and split
at each roller suitacen &r 315 on th&™at Ofi zed i nk

is not controll edoikerspr ecads élﬁ%umbkteﬁeornkph}ge%y@ﬂ'@m"@ﬁﬁrﬂﬁé parts and
can become a heal#dtdtagaiit bE tige NOfp,UNEOEEPIedOS a@allnrl&bngesyéi@m to have

nine or even m)reJe 0S| tlgﬁ)_rétglagh |ch R%%be@ko§prﬁﬁbeorc rthe 20 a
typi cal can print ap S have several Sep ara e 5 R |ng st ens

operating sbnul t aAvarsidy rodlepplare rﬂdJﬂlﬁ&ﬁblﬁeﬁlwrm HyisfgmpPREEaIMN nder s

to a printing bl aikele sERI stNupprddri@tet Bont Akt %K&éésu‘i‘re@blagghngé dvny
printing presses have o erhgag ot'ir ouds orslnc eéachs rV\Abtbh |nd ed suction
with the intent o captrl ngln partlcles Tt°9 6 %ﬁr 1% at t enpt
to recycle the retcm;tqarlécr bﬁkwmaﬁwcpptmeﬁalrnmwsm thasum pi gment s

and chenmistry, angéduige3Q ’t\@rﬁéecdxﬂdﬁnﬁb@t cbﬂp&hr&p%ﬁgdls%eaeowgl cally

safely, whjch is a_costl 0Cess., cin e. aount, te ink to be
col | ected #‘g desi rabrat‘l %/Bﬁefsnk i Ng %B engo%i;e ¥ o O bﬁgrglagubber covered

formrollers to tsvaderer onnk chﬂd{ﬁl’[ W@lSE p? eb‘éd?l?ﬁjstﬂﬂﬂ EPBLashgv¥Edl lers to
the printing platthe ad§agehBatsal rdl1REINOPINRHERY Firldeios Ufface. Form
rol l'ers typically,hayg, Skétéf’eét% %gg%!:e arﬁ{éaef Sfo‘i‘i EO S8, ‘gxe {40 tations
that are inherent 1 n |n orm'r FS$ must. recsi've
conmpound adj ust menfErEPRETy h%’f wwrsléﬁﬁ E@%%tﬂ%@ﬁet EenAAKtR|iv“aaY but i ng
rollers antsthe pio Rhadgthé atelle ordetsasuitfures anmtt beereBesedtse of their

rel ative sizes a pL, farmrollers
of ten make nore ?h%%qgﬁ{éf}?ev%}%ﬁ%gn g%ie% %ﬁv&%ﬁkkgﬁﬁé?t %gllpe(rg{ nting
plate 10 cyli ndePPshhieR PEHFEMEG AE LA IRF déP’““-‘ﬁSFo“h?J"l‘QePﬁl ng effect
di scussed bel ow. thireughiweang plsakeiatitgeimnchooisyanemakang syedlem i s

normal |y wr apped A8nanRl {11 Gopled! Cefiké IR 7 kBl fign The Printing plate

is in many 15 cases , rals %ﬂ ace areas t hat accept
ink from t3fe for ARPBEREFLTHIG E\Ridt Fat BEGRYMF fﬂ’%a? YstlRreh F99's not to be
transferred. The rai sed arBss iok fhempan ninkhguprdvetendsat ualddharedent t he

formrollers wthgdt Q&chﬁ”fcﬁtlélg sﬂlr%@e' 5@19&9:' tH@%%kZQohBQ@BQ atheareas on the
formroller make i distribution rpoller to apply ink

uni formy and evéﬂlt%e’foafﬂﬁé‘ft&ﬁ"nﬁ prp]i‘%ﬁ PRAL PRRESHor WO | S eBThe uneven
di stribution of thk bmkttwe her ievestuslbgtrmEremidtedsta tighastintghgor "hal 0"
effect. 25gGhost pngrocepishddien two sinmlar images are offset from each

i anet er s to hel p reduce PHSTGHAE: FHE. LR 3UAGREE® ER o | 501 SHanut act ur e
and conpl exi ty ofuvpaeaitdfercoontaand tine meskid ug0ohaée hashidicy, of
the ink is eventually exceeded after each nip, due to
the speed of roller rotation, the deflection of the
30 roller surface and separation of the roller surfaces
after they pass through a contact nip. The contact of
adjacent rollers at a nip when the rollers are
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



Each tine a different matter or different color is printed, it is necessary
to change the printing plates and/or the ink colors used in the inking
system Duri changi ng of ink colors, the ink 35 distributing rollers nust
be ol eaned t PRI Vo 00/ 44563 - 5 PCTI USO9125270 cont BGHURIRS of t ho
new col or by the previous color. Sem -automatic cl eaning systens for the
rollers do not assure conpl ete cl eani-ng, -so that sone hand cleaning is
required. It is tinme consum ng and can be 5 dangerous to the operator. Belt
type inking systens reduce the nunber of rollers that nust be cl eaned. The
f oregoi ng descri bes probl ens experienced with conventional roller to roller

i nki ng systens. But,, inking systens using belts entrained 10 ,over rollers
for ink transfer &fd"di §¥’Fi Bﬁg?’behtlaﬂne aﬁlﬁoﬁ/ﬁff‘ﬁst eLACS B8B8ER8mml e i s

di scl osed i n U Slipdtenis 2xo86dedd.l, The eplihbing acdislas ftwe iink toansfer

entrained around sgahdgikel | 8h Vb tNidd ttbem Q0PLOEnd HaRelh eB8NENEERO

provided with an ink qistribytion rol]er 1 artial 'y wapped aroynd by the
external ink car P}ﬁenﬁqélﬂﬁfﬁﬁ B dfe BePPedn I%%jflce%‘talr(?ﬁgefﬁea glt pat h

bet ween twdb ni ps magr mrextwire ha tiel i murdgepl at evleidl rtder inkl t hough the
benefit of i _”k d's%tlri'tﬁ%bo&_:é@fs.er %@ii%aFanQc@n%jIrfartré 'a?xf:l'/o?ufai:@@u&{ evl ous
contact 20 with the Ef)l atea is disclosed in H;l sd‘_p})v‘rlor art patent, operation
of the ink distrPhGERGHTFSI1F SPFTRCEPBSEA HRY FHHTRCRS: 2BHgHRY ¢ ed.

Mul tiple belt typentrhingtsyadismenysederna af sthylimkimgnsyesgemappalm@t us are

discl osed in U Syqa3:pahent e 5360 Eont ifdndtds thdhr735a 3, 366, 056;
4.593,617. O her belt tggg%l nk distri but hon arrangenents are found in U S

patents 2,22, 525UERGUE EPEPINERE onEPLF FHEWEE 10K &PeRBBEEYRE®%e i nk
di stri bution rol khér hdgheznoperatoved speeds sdhodad i3@rieesdng SUMVARY OF

I NVENTI ON Accor dicRgl ¥ 8981 OfdRE a@f ehBe - bMVentd i acast OwHiBL M ge i nk
splitting and at _|, agt gubs antially VE 00/,44563 PCT/US99l 25270 - 6
reduce ink sli ngilﬁge YO HE P MOFE, CAntrortHE S FESREENTORRIIHET obj ect
of the inventionThe ionkihprintd tslangnkndrspkiteratogaght helper ndyrpge ate 5
cylinder, hich kgphegtisetEdAowinghadtdb! L M bBa: 8001 ART i KMRCL 1S to
elimnate or substaﬁtlgjd]%% ;%duce 'ghostl nlgc'i') r ".g%l.o" §I’I ptl nac&? The
present inventi ofi°f'ht? ' SRACBEE POIWHAItT RAVFAY ¥ TR %cei vi ng,
ink carrying andit® PaRrts randfoan bagowears deralddt diagardhe Belis|mp and an
OIODOS: te dr;ve Sghé@ﬁllﬁcluix NEdsdeurt Eakaﬁbtsj,@@&n tBhaahel hihe 6£]Eé*aérneg over a
plurality of guide_ro . which e e r sur 0 elt an
gui de the belt. RP*T e%%%ftzlr?\e%% Rk Hlplg?ri Iﬁj[&ﬁlokﬁ élp\g‘ﬁltegcéﬁgggesmi%q}%é i nk
carryi ng @9 f aceaotYpPheabalan priacer nRPPRisa e Mayuppreedeyerahat surface

and before the cespacitofiddialy syetane sbdtuditey pimiltAagephate oyl i nder for
distributing the_ink over the ipnk.c I rnface. Jhe,ipk carrying belt,
t he gui de and drla’xj/%ﬁﬁpn} ol Térs tgg’rlr?%{é%]f){e%;%r%(?%%hgy%_??%ﬁ% t_:cf)laat e cylinder
all travel at theriaFngRiEsEetvel Seis yWitigdedi £88t iBh. split

problem.

25 Many printing presses have overhead shrouds
or chambers with induced suction with the intent of
capturing ink particles. It is not practical to
attempt to recycle the recaptured ink because it ig a
mixture of various pigments and chemistry, and the

30 waste 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



The ink distribution roller is a snooth surface roller to enhance the ink
distribution and 25 nake it nore uniform and to avoid ghosting and hal o
printing. In %Bxgerred version, the ink distribution roller travels in
the one directi’of &P a surface velocity that is different PREHS%2520 )
either faster or slower than, the surface velocity of the ink 30 carrying
surface of the belt which passes over-tshe ink distribution roller. In
particular, the ink distribution roller is recomended to travel at a
surface velocity that is in the range of 2%to 40% faster or slower than
the velocity of the i nk carryi ng 35 belt. This tends to distribute the ink
uni formy and £0/44863 gT/ U89 2527 at tﬂgychorrect t hi ckness
over the ink carr§Y AT £ ucrfaSF th Ilfo art [EPTCE i'HK carrying roller
is vibrated or oscel*'ax‘eﬁﬂ}aﬁmllﬂydmﬂ‘eeﬂse\ﬂmwﬂ:ngsna@anbllmltt§t50hsxedl y

located rotation gxas. af@';&lﬁ'réﬁta§§uirﬁ§1r@ 'Eeinn&eéiiéﬂé" butdrgn and
elimnates the hal o, effect belt caus Qﬁ ge cont | n#%% cgﬁt act of
the printing plat®® ]c%”f‘?‘l ﬁei"ﬁ% ‘f‘?{%"’é‘ FEAGSENTERE £ Phe BEY L. 10
To control Bhe speaa mnwmtcbOFhethmklrdardi)ﬂtﬂfgbbbimg|Jsoldml\ﬁenndathEeast one
of the guide rollgfsnd g tﬂl%tb”&y]?ﬁﬂdé&!%& helkt shiie dEinen, B@ctahgegbfrmre

th f th /] d
Sour oo, pref er abl SO HEMRERVELF 5 ATDIEICRGeEnkorgh R A B PEREE |

decorator. Each ofylirdeyui d&er fptrereollensoofhed maloeimpie $hsar pphery

conpl :arrenL ary t]9 Jt:&églhltﬁ%rpffokhéa%ﬁ|ﬁﬁo§.ﬁh‘%ﬁ@ﬁeoﬁf?ﬁ@%ﬂ|@iﬂlng—r ieakggt hi ng
may al so prof i t e t fro ting laterally or

axi ally, g?tl cul%?ajyncpeﬁger ?‘ﬁq 08 c&RSt P ﬁ%s‘é%P% |br3?| on of the ink
distri but| on rol |erinting Eéﬁeﬁtt@lsﬁuqsmﬁ pbakenti on i ncl ude possible

avoi dance of use of r ubber Taever Btk iy Rkseand ehé r@r[tﬁtdfOI&nOE_nklj]ﬁgl’ epeat ed

repl acenment and 25 Justment s J LUl red \(/,yhen such mat er i roI l ers are
18. nor oIl a

used; reducing i neky " 6 @? a?’m gﬁ’lp I"cant lmimgré) g&e ng the nunber
of nips or |ocat |Qiﬁs’-nmé’r @rtﬁ etk | Shepprastand r¥ffee i6d 18nBaBYeni ng of
ni ps whi chigwoul d daa%k o repléf tpIreanahishi ﬁewgd odutfidce aedHSI fa30

ghosting of hal o Jmges s pedioh i d e ATUR oof (i Nl RAREE.a0gacf eani ng

that are normally Tequi i'e and duci ng manu th th
present inventi orR¥eafefor KBiFhKink 1@hé‘ﬁ§e6? Bﬁ|'yratrr%fqrr¥|sdd| sTRebut i on
roller r eqw res 3¥micledaairsgs abdHntheMpiringiyigophete reoldraiualifi chaede WO

00/ 44563 PCE%”%%%Z?@fPePé‘Wt‘i‘P tEQeFP%{lA&&HIat%UEﬁagge r*PAéseé S

i nsi de the beIt | oo 0 not require clean [ ean

required b2?ween 3 nESFioPr‘E%%lrﬂjb§heTlﬁ8rEI 5%1».1% ke Hé éﬁgfé?h”o‘f t he
invention 5 is siftpl €henitkadidthadbutkohr andier teldpply hiekouetifotdiey i nk

di stribution rol 'a%rd 'e%eﬁh?a@@dch%n%r&n% bidcd Svl'an%@ gt 81 dEIOVed

belt can be cl eaned Bart om t.he gpera |o of the in mgrgsystem and a new

belt can be i medi&t BP§VFRs ’aqtlrel&’utr’n"ﬁl ?rhé:b&o\HElPF 10 of operation
while a belt is eubsthetenciuses aAI"ghoaghng't o1 iala"neéhded.- to restrict

the appl i cadions ghakekhg deKin0 WVBEA! 80k 1hiiEad N¥RIEORrel bebderlesi gned for

use in continuous can prjnting and hand]in ar atus whi.ch lies
decoration to t h&xem egch othé& One so ££nF¥% to provide m&%%ﬁple

form rollers of different diameters to help reduce the
ghosting. This adds to material, manufacture and
complexity of operation costs and increase

30 maintenance.

Each time a different matter or different
color is printed, it is necessary to change the
printing plates and/or the ink colors used in the
inking system. During changing of ink colors, the ink

35 distributing rollers must be cleaned to avoid



15 exteriors of cylindrical containers or cans while the containers are
nount ed 'on respective mandrel s di sposed al ong the periphery of a |arge,
rotating, mhq&l-&ike carrier. An exanple of such an application is found in
U S patent 5 28¥%> to the assignee hereof. 20 Several BEWHPSRE™ nking
systens, each a systemaccording to the invention, are arrayed around a

| arge di aneter printing blanket cylindey,- and the bl anket is inked by the
printing plate cylinder of each of the inking systens. The bl anket then
transfers the ink to 25 successive containers or cans to be decorated which
are presented to the bl anket by the individual mandrels, as the bl anket and
the array of mandrels rotate or nbve past qQne gnother. For appli.cation of

the inking systenfPEAHRGHEBNPEoRNE P& & OFr Pt BRe B ye soloft
5,111, 742 is i ncosqmi-atwdnayiceteaniyy Betanse foevehal rolildrg doy sibens ar e

used, for exampl e,qdidNonpTaed! FROlnimPl IAPLRAE DBAY eI Alllardingi NE
i nki ng syst ens, a?sthe pQ% ti ng %?anxﬁleﬁ t he danger of the inkangpgi tting

and cont ami nat i on*HERFHFES - abdbel f SSH GAEUBEPE 2BA FHMPar r angement t o
reduce thatsis JddARHHARSES Phe/ GiSOH123270Bely typesinleichg Eysitemski ng

systemis in effecdgan ividi whfdal SBCHIINGAsNShat! RO b& Sadend! ing

system The inking systemis an intrjcate and delicate device wth numerous
wear abl e parts, |ike beari ng€, IPTEIRING d85CFEPES BEPRARN S FXRECHERCEAs, and
i nk cont am nat i orwith aomwear ispal ceoldfervear rahdenai mtiomarsystemsbl ens. O her

objects and features of th re i QN A4 t fromthe
Bubl €58 nd MYARk@N LM Ly %@E&%@%

foll ow ng description of _the acconpanyi'ng draw ngs, | PTI ON OF
THE DRAW NE& Fi g.OVEY £931888cFPht e SRAEREER0APH gt Tl iRMFdeR 28R or
splitting and sl ikigiwag innthecanventdrenaxamplleeistdisaldead timagsBer of i nk;

Fig. 2 1is a descrdpldn¢e VpeW, SEPW i d@nblk dSpsfPaddit 110 QQ%H_EEEPQ ina

roller to belt transfer, dV\/m ch occurs In Ehe i nyent i Otﬂ'i’ﬁ Fi 9. Is. a
schemati c side viWTERPEIAFEIRGrUAAs FOMLEESr BRI | A8y 8fehfeFig. 4
is a view of theHedtniand rdbbepravicdie?D wikb pni btk rif giirdtatdphi ndéieof the
system of fig. 3dddeiahn gt bPSppdle 4:R/NAUBY BhESExdrdial QnikTede PLag! em
Fig. 51is a schemtic si d? Vfae\gf&egl]; af IELSt ﬁngo mentt of aﬂ i nki g system
with differentialSW&R5E PfetPa tdiaﬁ‘éil 8°PhE pF e ¥shtthen P&t BAN25 Fig. 6
i's a perspective beitewenf twhenipdhditinmedt wothFrle Brimhiow pdatke drive
elements; Fig. 7dAiagacheniitkoritiend sunetia second |rkedbienbnof an
i nki ng system acgordl nﬁgto the invention. 3? F%& 8i1s a .schemat{__c si de
view of a third éMSoSFREREAEHET bPATERE™ 65Tk I RESVE C8PdECHBGF of a
fourth enb@i nentwithetbef plategD i3)/dA4588sed in this prior art patent,

operation of the ink distribution roller as disclosed

below is not suggested.

Multiple belt type inking systems used in a
single printing apparatus are disclosed in U.S.
25 patents 536,077; 773,444; 1,691,795; 3,366,056;

4,593,617. Other belt type ink distribution

arrangements are found in U.S. patents 2,622,522 and

4,993,321. In none of these references is the ink

distribution roller driven or moved as disclosed

30 below.

SUMMARY OF INVENTION

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



- 10 PCT/US99/ 25270 Fig. 10 illustrates one version of the drive of the
belt of the invention; and Fig. 11 illustrates another version of the drive
belt which ed with the invention. 5 DESCRI PTI ON OF THE PRI OR ART
The prior art 83@?‘% shown in Fig. 3, which is described fRY¥E28Y ow,
uses a series of rollers which transfer ink ultimately to a printing plate
cylinder. In Fig. 1, two successive inling system10 rollers 16 and 18,

e.g. in a systemshown in Fig. 3, neet at a nip 20. Their respective

directions of rotation are illustrated by arrows 22 and 24 at the sane
surface velocity. Ink fromthe peri pher al surface 26 of the roller 16
transfers to the 15 errg&e surfac % e roIIe 1B at _the nip 20.
As the roller surf 2 Ib%fs%gt 0 g‘ﬁ % faBber roller

surface 26 is di sptedddrby the steel roller and t he ink on that surface

di spl aces too. As the surf@ﬁgghépt@gﬁc@ubfof;héhemm,{h& ilkheor ubber 20
surface springs back to :ﬁgs or whi ch has been squeezed

iginal form
agai nst both rol IFEPTAYEf 8slfﬂﬁqﬁ‘Pé‘ iS5 ?B? tsh?e‘?’e’:ﬁ:elalgf Pgﬁft?hat pressure.
If the roll®rs 16ydrichded, awbichtid ineguiizret éqndgigh-auslatlhey poinvimyr r ent
hi gh speed printing, the Ihlqgt}gielr HbHeRtt B 25 SRR %@ and 28 is slung
or flung oft thesrfacer ets" nadrltron"gjrlfl e rollers
separate just past” enﬁﬁs ‘fﬁf" i'gPRgpEPE" % dP5bf‘Ef"§90f m st)
creating a m st around theThertpr@artpan&Eus;omrumﬂuMesnr abfi;/em)ats t he
rollers, adjacent;,3@ BRep H&Wn e RhkNELBG:vild,aG8k eherym]s
slinging and mstnfkrnatrg 3‘39-‘51 over ac? q%rff nt ang surface
section, oft bot H¥oFFape 'ﬁﬁ’eﬂ:ge &35Rd°0E° rb8 Fero? VO
00/ 44563 - 11 PCPPUSISE 18P0 Gvwrisces inhbdeli fiehedde 1prpyi d'élele B@eltthe

invention, as illjusthat8enid &t a2 1\&@@1&1}& lgmdea%megsswﬁfa@e 52 of
t he i nk transfer belt 50, separ at es romt her al surfac 42 of the

roller 5 40 fol | §WPRYSt hBS ST tUEA2HF p° PR PURES PR 1 ung of f
and form m st i nbalharrbheledasi gme pebkélsmfbwte@nbe“méen ehgadesk carrying

surface 52 opf theheehhkwaﬁydlﬁgh%u&%beh@f adhélﬂéleceféar01nrth9a§ ol I,

causing less sli rggr ng of nk t:rl\;r rs:ssglritén n(g er}_léréotflor t sane roller
surface velocity, W t OBt tbhe Sams'Ti e aecrl od and
amount of rotati ©f 5r1aa $‘e1fﬁaeqe “Wﬁér ‘éh?v@rﬁ%ﬂlfra Plarte separde¥y T as in

Fig. 1, the ratedabtsepatiid @heofinkhever e Uiy carppegssiiffaas, | S per haps
twice as 15 great as the At 1k gFPa&%%o& vy]hertelea Reht LSqsenarating from
the roller, as in Fig and a ]1 er se aratlon i nCreases ink
splitting.2%urt héfﬂlﬁ%s df%mésee&eher 214, the) RYiptépgr PéAtenBOkiMSt t he bel t
50 and the periphelatraew] ate th2 Bﬁméfsrhzhﬁad’eolvle&bc4ﬁyaliﬁ ome/i Ng at usual |y
slightly differi B9, sPeg &E Hence, when the belt and roller surface

separate, they do so wth shearing of the ink and sone splitti ng But | ess
splitting and | ess slingi M§oftfknRigF el &@LMPEN1P 3 UPTRRHR benefits. 25
Gt her features obuthaeceysfldmrotot Aehamventhieonnkr didesthbutiash keldow. Fig. 3
[Tustrates a typleals Plidie dhlisboh! Cnd &d Gt LAKLAGhSYAILMAES 2

printing plate C% i nder . fountal n or reservol 5 or~ ot her
conventional ink Ehﬁbﬁa’f‘}ﬂ 12 I’SOBFaEE‘B S St EFESERB shPfF et of a first ink
recei vi ng fount adbstwibueriod rodbechtrataliesncitbekongedirediipn a3t The i nk

supply reservoi rs&@f&l’f@%‘e‘i@%lﬂrceﬁat%c&lff@%ehg Ehignsuf face difee ol | er

14 as it rotates_past he _r ol fornms a }P th a duct or
ol ler 16, Duct ofASCRipoFAabes than, the Srtace vefocltf o’ he' Ink
30 carrying surface of the belt which passes over the ink

distribution roller. 1In particular, the ink
distribution roller is recommended to travel at a
surface velocity that is in the range of 2% to 40%
faster or slower than the velocity of the ink carrying
35 belt. This tends to distribute the ink uniformly and



- 12 PCT/US99I1 25270 rollers are typically novable slightly away from or
toward the fountain which regulates the anount of the inking of the ductor
roller and therefore of the following rollers. The ink travels on the
periphery 5 2800¥44%63e roller 16 through a second nip 20 orfGF¥H¥2HB i phery
of the next ink transfer roller 18. There may be a snoothing or
distributing roller 32 which forns anotsher nip 34 with the roller 18 and
snooths the ink on the roller 18. Actually, there may be 10 several

smoot hing or distributing rollers respectively formng nips with several of
the rollers at the series of rollers transferring the ink. Several nore ink
transfer rollers may .be provided |n the series, An ink applicatiagn roller
36 or form rol | er2ngdts GOKESEE FRITHRHE (FaTsFBE 10K A¥DEng SYrERFRd ni p
38 between them dhelpemeitery 42 of the formroller 36 picks up ink from

the transfer roller 18 to hg dgbivenad itk AerPehé PRSI Ay S FAGE B4t hE
printing plate cylinder, _30. The nﬁ;g@‘llcatlon rol | 36 has a rubber |ike
T

. | . er .
20 surface whil e ¥hesFdnerer ¥t iH&s TEVRLY PFerTaund dftsce. The
ductor roll®er 16 fagadiyhascatedbbetratidee axuisl acthivni dlsd fesauoert ai n rol | er
14 has a hard ne f.aee 3 ks liscag i nalsl er ornms 25
a fourth nip 44 Iﬁq{ thé%?\tnElgggé%ﬁ\ﬁ&n&p%ﬁdn?&%gg%%%%q{vﬁ gﬁ;lgr gfgglcéht |y
uprai sed on the A%t &S PRdEpERPHRRRY G CRBEIRBGICYPHA i9ft ithE pl ate
cylinder 50. Thugrintdngr piatéecyhiadamppliyhr eber ingk reddrypiass enrdeee t he
series of rollerge througheni ps 15, 20, 34, 30 38 and 44 before being
transferred to the printing plate cylinder 50. Fromthere, ink is applied
at 54 by th® types 46, to fcflﬁec%'?zf%é:%s&ee?h%t priih fdispii@kket 58 which
brings the ink i negeytiagt helttessdbisieny ianklpasthtede oS thegguldel | ustrat es,

the 35 numerous nifg <¢@MRLpedhdi {dk the4ehat botk VAl afl e Of al_tmaugﬁi 4asr~ -
13 PCT/ US99125270 the rollers gmath}l causillgona der.abl e ink slinging and

I
mst formation, WIRFENTPENLARRS? Fe EQLLREF, "R% Ry VISR-Fi §1%4, as the
types 46 repetitinodlprrel aie dwivren iy peppopberaduses f goef4é2ablly5 t he

smal | er di pgret er ol aaRRL SRt EQIpIL k@ £BE: mE 31 ddle HPORhel | k€ i MRgES 52
are left in the surface 42,” an ﬁé;g:lhlpartlélejl ar on th t he surface

. i nk qn

42 of the ink apfSCOERFBh- orE?d FePY36° Bhd e 4 é’é’g‘g% may be
transferred to tkeopndnttageetimler}0 coybladent®; tFhaeogutddegt ofnveation is
Fros L 3 and 4 B e Mg MeuPalet BEL

igs. 1, and 4. era
regresent ative ef58 F%ﬂtgoo?r‘?‘f%&i E\?&%Fgﬁlf%“ (%%?gd. aéﬁﬁﬁﬂ:}és an i nk
carrying b&t whioghaksadliywverartticia@rdyi dedepriche sinfilivgaceupfatbeby a
plurality of driwgiandvegpiseidwlderne The Sebérinas iam epposikte ink carrying

surface on which 20 ink is.mgee eein\é__ l,tsang {__Qati svurrl‘taicoe ii%c xagsed to at
| east one ink distribution toller wiich drstri’butes tThe Fak-over the ink

carryi ng surfacePo¥rablerYeidanste chcupe| oL t Fidhban sivyraes raélenk to the
printing plate cyhindeimiddei@maFdichentepoitdderdgleieinienn 3hdt herefore can

be easily trofitted into a i.St.l r Lot La and_the belt and
roller con%f’:agura F&Hgt\?\o%ltl%s.bxge %)r&rraengggegn%jué%g%e%%gl%& %%li%ﬁfgdaﬁ% to be
fitted into the peedti Aeduping divfs spThetbag the i &lopdAtrgnEaghewtand

pl acelrant _of therdQu¥ahd Otise UnbRES off Sn2p&edd Hoddft iohel wﬁeier tl@%_sﬁﬂi n f
Installation In an exlistin pparat us, r..e €. n_the, enbodi t o
is s%¥?aé %%éﬁﬁ%%eeze and ?%éﬁ%g% ﬁflblgﬁdwhlng Gour

Figs. 5 and 6, coOnve onal "1 nk supply_or | . 'K recerving or
fountain roller 18adrec pirlddftingagndssifeging of ink; reducing

30 ghogting or halo images; reducing the amount of
maintenance and cleaning that are normally required;
and reducing manufacturing costsg.

With the present invention, when the ink is
changed, only the ink distribution roller requires

35 cleaning along with any other rollers which are



WO 00/ 44563 - 14 PCTNS99/ 23270 printing plate cylinder 50 with ink

recei ving types 46 upraised fromits surface 48. A plurality, here
illustrated ags three:% of ink carrying belt guide rollers 62, 64 and 66 are
5 fixedy supP8P¥¥a®f or rotation around their respective cRFWEPERWs. The
roller positions are selected for achieving results to be described. An ink
distribution roller 70 of different dessgn 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 th uide.rollers 62, 64 and 66,
which are inside PRESHET 'tjtlTeogDﬁ.sltT o8k- e%‘btr’i grh%pﬁPif)ﬁ’é’r" aP54819 &Ssur f aces
are described furbékt bedtmwio Totazeguirardldangngngagdneing dthe lvdebel t with
all three rollersyptgeqypidh HethBagCiRNENRYicHanged0 correct drive speed,

the drive surface 82 o ther belﬁJ 80 ancé)zfth exterror fel’l heral surfaces 84
of all of the drive and gui e FOPPRIP F TBE SXGTRE Af FROMMVEREAPRr y
cooper ati ngby t ootfetimpke desthabetheelirdivtinansfancbel brisvinemorieds. | 0 and

11) so that all 2gh&fidibeiidithiBut 0bh ¥l 1353 ikhe1bghdq hawe 4 hewsageysurface
vel ocity and al so, so is held shifting in the axi al

.t hat, .the belt non-
di rection al ong the :é%(slhcsal&‘e%anyﬂa? THE YS! Ibggg L DT BENERABE a
"timng" belt w tfron SHeopegatipn ok itieadok8ngasystemlatetla 86wr beht or ced,

endl ess tining orcgede ll@{wkdﬂagehﬁvir{&:aﬂ‘igar, eRen Ohi ALt HAPRLRR! £ 2h&
rubber-1i kJe_ materclﬁalo %Dr@tli%d tg% e ﬁ)UtlEr .sur%gc&SS of. the timng belt to
define thet?nk cath yiHg 2 EdFPalie vt 3 REWBelf. OFf otPA 0490 M rates a fragment
of a 35 preferred enbodi mefltheugheaithalst ng0 whterderhsd restriet 00he 4563 -
15 PCTNS99/ 2527 Quppmueialt 1888 PF &R Kl BRRAE nhNKy §8& Yo G HU WeEH: SYR f ace 88
and the inward drftv%ss%lrface 2 rLive s C is illustrated in

The d rface 82 |

Fig. 10 as having oné row or- &% U5t |c8ﬂ€%&‘f“’elﬁgd &Y FFREPR W

di rection acr ossq’ﬁ’i’éﬂanseﬁppam‘tuﬂ)mm&beﬁpplm denapat igohtevehe educed
nﬁ! fse_, for;gﬁarrplsacts‘iiiae-e ﬁhecpﬂﬂdﬁtcamcwﬁ&ﬂo&fs_ A cahgvgﬁhét@léhat eral
shifting with res . S,, an appropri.ate edge,dam on t
rollers) or ot herC%g%tgtl %gg%l %ﬁ% %Aﬂ%é:teéir §f’ 5%9 e"ﬁtolt\feorrln alng%ﬁ%gdg%gpa%e
arrangenent s for 33reFehbenpe¥irhaid) Off pohrRO%i rPHaEiEacal Wpeshold ke be
apparent to one efarskiekl imntdreangille. cknNskty. ard lappglica@ibhass, fédga bel t |1 07

has in U.S. patent 5,111,742, to the assignee hereof.

her

20 Several separate inking systems, each a system
according to the invention, are arrayed around a large
diameter printing blanket cylinder, and the blanket is
inked by the printing plate cylinder of each of the
inking systems. The blanket then transfers the ink to

25 successive containers or cans to be decorated which
are presented to the blanket by the individual
mandrels, as the blanket and the array of mandrels
rotate or move past one another. For application of
the inking system of the invention to a can printer,

30 U.S. patent 5,111,742 is incorporated by reference.
Because several inking systems are used, for example,
in one embodiment, perhaps as many as eight or nine
inking systems, at the printing blanket, the danger of
the ink splitting and contamination described above is

35 multiplied and any arrangement to reduce that is



two rows of teeth 108, 110, which are reversely 15 obliquely inclined. The
peri pheral surfaces 84 of the all of the rolls 62, 64 and 66 are

conpl enment ar operatingly toothed to nesh with the teeth rows 108,
110 of the bxl'@%l'ﬁgs assures precise speed drive of the HEHUSPYRY
coordinated wth rotation of the 20 printing plate cylinder and with bel ow
described rotation of the ink distribugien roller. The inclined teeth rows
108, 110 provide one technique for preventing the belt fromshifting

| aterally 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 \e\# i.nk. rkecel vin eand carry, J,:Jetng: surface 88 of the
belt 80 to form ﬁ’llﬁe 2 ?‘Flhtlhn 161& lsﬁﬁerlallssulr ac  ffe ink transfer
fountain roller 3odigiduphevashinehdnsshliedoonis carsdaadddogorysether,

shiftable to movenkhenkehy Q)féténhQSf aunt At Pi et d aind @cllieanebyqépord at e
application of ink I arl .t he pos%%éon of the

guide roller or V&F?‘?‘l PBWFﬁ?u%i"q?a}’?i‘eBagFﬁCe §§§’§ ¢t hE38%F nk
carrying s f acer83dlefsi hadpetttirg) meghahbspsi nEtrrChg.nk vonoeningeon 16

PCTNS99/ 23270 pl ageacmhbaﬂeéo&%e /it Weast apdanDinddiinddi geohbolh&rs 62, 64,
66, and preferably the ral rol | |veg1 béﬁt he drive 94 to

riv
rotate about its axis. %‘rti‘v)eébbtjﬁgtﬁef‘?gﬁ)eawets Sfoble BRAStRe belt in 5
turn drives the clnlwentmnl‘eﬂsl @ecomg 6ppaventotfatam ther fodhoeimence, to
prevent slippagegaBdiroptén Q%Qﬁaﬁﬁco%é"ﬂﬁ_ SPfarthngall ers 64 and 66 may
al so be provided with a respective drive hose drives are coordi nated,
e.g. as discussed bel owvvlth reference to 10 Fig. 6, so that all the
rollers 620 64 aBRIEE DESGRIR] QF gSHcity, regardless of their
di ameters. Further, at le the.in n | | d be hard
enough to press the rubbe(rai‘S kg E)'gl’lgpﬁgé)% lsur‘t%ac’é% SL fﬂ% in the
nip 96, wth theSeppEation 45 HR1LREIRS PRty ngd nef 1f1hé 15tatlmlttrpg°rfﬂlate
cylinder 50. Therpdsétitd wfllleheti-ahbfér GSF nase not be fixed for engagi ng
the belt with any other ragller, Thu f l can be
adj usted 20 for naintaini %L deS| ggdét%%t%‘?%%{sl‘;é Q’quJ thgbﬁglén%o@% ast to
the driveldnd guPERRFJFieh SOCG—'Z‘rrGHgah’d Berokhpr |tﬁkb8ll§tFF'be% roller 70
preferably has awhacd ¢perigghdnakhsuifeee: Ofhbut, nore inportant, a snmooth
surface for several reasorl;si They % %éﬂﬁ]aaﬁ% %lildgev ol,! 8k sS4 ggr 54 and 66

e ti

are all within the | oo Fie be theln distri on roller
70 is outside tha¥Ft] %t"nd'—or Eleaﬁa’rrh’%’cn‘—:l HYS&eMeri or ink carrying surface

88 of the belt. After the Higl.t 4siusfaceid88 dfeahes folhaing pr&llexr targasses 30

around { ngoper i phig b SHIRL 6128 Oby fitadilo dicslel EPULERME OHAST AN
separ at es fromthf roll er t the%u tlng ni P‘Fiﬁ’ ?‘ ust befqre paSSI ng
t

around the gui de* lI“l’"e‘?""tf%"g FReFFgSt S BFRE roll to
roll nip 92 and a second rFilgl. Eowodzlscﬁiemﬂqe@@,ldandlehem‘é a sfigxrsgepar ati ng

nip 102 between Hahdyimaff? Q& ﬂ5§§k1n%17syﬁgg( k@%g/ 422¢0r&ndi Jol |, of the

type described aboyve in connect| on W IS IS contrasted with the

prior art arrangthfit toresrRgcosdn ttltéer %rgtsgnf:l YBYEREIORio rol | nips
where ink2split may occur Figi.t B adovedrsgestivieedidwsafivim ages.

embodiment of Fig. 5, showing the drive elements;

Fig. 7 is a schematic side view of a second
embodiment of an inking system according to the
invention.

30 Fig. 8 is a schematic side view of a third
embodiment thereof;

Fig. 9 is a schematic side view of a fourth
embodiment thereof;



In Fig. 5, the inage area on the printing plate cylinder) that is the types
46, do not again contact the ink carrying surface 88 of the belt 80 until

t he belt has conplete cycle and returns 10 to the inti | at e
with fresh, recen1?§ di stributed ink, which has been distB%%ﬂFéﬁgﬁg t he ink
distribution roller 70. This significantly reduces the ghost or halo
printing effect, which is seen in Figsl03 and 4, where the ink application
or formng 15 roller 36, 42 has a very short cycle before it again contacts
the image areas 46 on the printing plate roller. In order to aid in ink

di stribution over the peripheral surface 98 of the roller 70, the roIIer 70
20 is independently driven driv hoggi e N I g4y bution
roller 70 in the sane drrec?¥o ib fﬁ %5%@§§d|€§e¥§§h£€§ ggd%P% e speed
of the belt 80, &% Hde P@éFePfth%lkﬂMﬁntﬂﬁén P bel t mnth a speed
difference in the range of F2g.t D1 - etewees anotiwat vArstiba sHOOhE

peri pher al surfac h t L0 I outer ink
carrying surface of t E ﬁh%?%égg}zr%' la% ‘D l?héeﬁgﬁ%glﬁ%gﬁhi ng and

di stributing the ink on the belt over the contrnuous wap region of the

belt on thes30 dim’ﬁm’ ON oP|THE WRTOR RRTI | | ustrated as about 270 at

| east. The greater is the wap region, the better is the ink distribution.

To further enhance ink di sERFREIDN Htd SYAFERSTITE il Fife Posbflity of
ghosting or hal o i35 desicrtibag, futtchedr ibedolQd4uses o leexielk dfskrolbets on WO

00/44563 - 18 qulléﬁg%gﬁgfgrrﬂbl ‘%Ilt?xQxaE@l‘?eéo tah%?n‘h%';hgrpiQté“ brat e

axially) and in view qof the_rotation of bel t, over roller, to
oscillate with r&¥pedfero tfe Hid+ 1\MhVehSEﬁﬁﬁﬂﬁﬁ¥?1?95188nﬁY%¥%m|nk
di stributiom and reldses afyapdsisbleygS ienaiswsienysbswnngnoFidal o, printing.

The rate of osciljaki @@ Qrn¥h bz“@tl el $ eegeéé&rveofdleeetgensd@Pendent upon
the speed of the belt. It shoj be suff#cr ent so _that .the belt surface 88

i s exposed to seF&FAF1LYcPES l“(?é"cﬁaltfagt Bzt RS Ag iaflg tfateIth® wr apped
on the surface 9%agk shefact |elopltyTo Tekefrwedinet petipheraki al vi bration

of the ink distriguehes $6!d9 dHeS r@thak L&NGEdhdrer@r eat ghethan the width of

the belt, so that the, bel upport ed en nk distribution

rol l er vibtates. PEEIRPEY, e%‘f’% F@eggrrla?r %ﬁf ﬁgr thf"%n‘?)’cﬁhzhoent in

Fig. 5 is shown As Fhg.réllstherefekessame %ﬂmehmavehthleem 2unbers. A

gr: ve4(r)rgt or 402 dr;evggbr_arei OLQJ;b:h%& @uirygce 0b 4 efs M4pratel ¥y i ves sacéélm'Sgg

elt to rotate t, .be \Y; i ntin i nder at
TB #%‘ e fhk 8& gﬁaéfﬁh{ﬁ;d% dlgpg%gégmﬁyc

gear 408 and shaﬂc’lﬁ eIt 4 rirves h t rough
gear train 414 dtheeSurfreel ispratsl PeE 86 Wil nd-lpséodr FhesrebReri st ri but i on
roller 70.2¢The dls&ﬂ‘Eh@é ssfiridie bgear soi it d herigaanlt farn 4dd ane 25

coordinated with h agter s ggg e t t pl at e
cylinder 50 and th larr ve roll & e(r&se%ggd %A a %Itha\%él?%e %?rrfeaé%ggrr pher al
speed while the dpsthe iR &P r disl s 7®S?Fasf’%§’“sF6‘ﬁb§rPE‘é‘F$‘ﬂ)‘F%r all The
gears and belt dibYEei# thexrgean hrai fotkiald (i\ussoeﬁos@hftamg;hery idbe

position of the I r €; i.bution
roller 70 to nai % al np%eeﬁnég|%orc"!f51 \ASEEB %l)!e{(n gﬁs?'&g %9{;‘?1%011%& 5# A

enbodi nent¥® axe ABHEAERTADHEFA E‘Peh%n%%“fi‘?ncr! glung; gt ‘b‘é‘?f%rrrﬁaﬂ?e sane 35
function and ar eihndidyel eane ganedaiticm:,atwm abei polleNd (¥pbAaGe - 19

PCT/ US9912SZ70 tg E'ﬁ %@%08.6 gr fhx 5_Lsar..§,ph gnttgrgéill_,gyd&gbﬁ

ref erence nunbers raij se are not further des
enbodi nent of FI@f W“SQFH§I§@FG€9 a mist around the entire apparatus,

which undesirably coats the rollers, adjacent

30 machinery, the printing surface, etc. One sees
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.



5 rollers 162, 164, 166 are at different |ocations, as conpared to the
guide rollers’in Fig. 5. This changes the orientation of the path of the
belt 180) without affecting the operation. The guide and drive rollers are
i nsi de the b&!?%4¥3 while the ink distribution 10 rol | er PCAPYS¥SB% si de
the | oop, as before. This enbodi nent enabl es providing so called rider
rolls 101, 103) which ride on the ink gar¥ying surface 188 of the belt 180
as it passes around the roller 162, enables providing scavenger rolls 105,
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 fromthose surfaces. A formroll.er forns nips, 113.with 20 the
ink distribution roller an8?%18°%hd fﬁ%%ﬁﬁe FFn?f#kf?ﬁ%ﬂQ? Vi nder

hel pi ng further tiowindticnhuee ihbustratmd tiheFpgi n2i rwhgrattdiecyilnknder. The

essential featuresfyitdde sLp¥aes i 91 &S tiRSehkbedahgr&omad ispn with Fig. 5
are retained in this enbodi.nent

.. 25 The. enbodi nept of Fi proyi des yet
anot her confi gur ASFGTA5ES 6FPBr &he Ii‘?eé‘}fé’r}l’t%a&hfs‘dﬁp%?% %%@gfséﬁ’(? irﬁ\i}*ﬁﬁcti on
and gener al 5| ocatdtorfcdd owinghthe ndepinagrionohipi 44 . 5 hawevirldf etemoetnunber s

rai sed by 200 ang,ar agt o8k gk SSfigaGk RAda AL Sowdbodisngnt H3Akef ovi des
the guide roller 64 and 266, as above, and an addi tl onglfih gui de
r

S 62,
roller or form rdielfétn% SIHER R MO TEYRRIt A TR o Pt & ol l er 264
in that it bringdelite Sionkndathy ipryisheirades@gBacé 4hefhdalhte 2801 nt 0 cont act

a second tinme W thde pngagiagir%ﬁrgproffaciﬁkoanayp@s% %@t@&%ai033§nﬂn the
printing plate % (?:9‘?44563 PCTNS99/ 25270 - cyl i nder 250 ni ps
0,

0 . .. TWo
bet ween t Ite® bel t 883 TR A" et e afﬁGVEfz*u%‘ﬁPr 5 £%FegParefnyith
application. On dd@asilon, Over the semet &¢mei pentied Land anfgntt Bfs reason, one

or both of the rqlJc@k3oR64rand-A6%,S whBrd Bwb OSPEdray@raWi Ng arm which is
operator cap elect to

pivotally connected to ,the nachine fra g that t

rely only on one S&8BBFREATP o1 %k‘.g'TH?s F’E Rt c"'fr‘f:c?el% TALGOnNgOLf of

exanpl e. Each ti robet ppeviously oritrpsd shefpeés is pexthapsc&wicakass renoved
and there 55 a dapage 9f GhoOStatd JRalseph¥BEESH h@id1e Rf batedigTo avoid that,
an additional ink dist gi. but%onm rtg_{flt er 1§6g i S_provided 2out si,de thf | oop of
the belt 280 to F&Ba§§ RSt TR &PL4GF1 a2 U8 iF PHe®Bd £ BRITR path
bet ween the 15 god&of ot epepRGH iomd incgeagae ik dirdtitithpge ink in addition
to thf inlg thtrim&Eheﬂ,f&@aiqudf aepeinpyin he pralterzéa. fThe roll 263
may al so be driven 1 ARY tQr n ai t-a ent speed,
either faster or® 8%%?"?3% ﬂtal}let ereI%bg'lot gééo?h%rﬁd&r’rlﬁ:&%gﬁsg\%%gétg% axially
to oscill &% witRr 65perelier t4fe 3F8sTPHENGePE WiNHldde s1TABLAMdI ti onal gui de
aRd plrikve rol ler d2§5e£5n@@ééc§c§1€d}1%ﬁc8l,’0wﬂ1&€ ttheS @@Qmd anbpreri1épnt act of 4
the ink carrying_s e t e t he.pLi nti S ace an
t he additional i ﬁ'klg%gﬁi %%’galg_:baﬁ:ﬁ'orgﬁ'ragl {jérgg%ﬂp}%%\ﬂe %égéngkdﬁg?r%%ti on and
el i mi nat es i rreg@Pdr FEPR SR 4HHAG-nkBBR 182S SIRYidddnIganBel B8N the first
contact at the nepiRddnqnsk tirk seeorslpeotédcritdl ricdamlmbpt2Béne s eby t he

printing plate cylinder Zg?cﬂesr ifggg bW 85 ig}%t%%cpf@hgevol ution. For

the enbodiment of Fig. 9 elements that have the’‘sane function and are
general |y in theliB¥pBtieR A% FES5E1PRAPPHLC%: are correspondingly nunbered
with reference nunbers raimiefl By i300sandtes ea mipidalf piiberagdescri bed.

roller to roller inking system for a printing plate
cylinder. BAn 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 coating 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



WO 001 44563 PCT/ US99/ 25270 - 21 The enbodi ment of Fig. 9 provides a single
ink distribution roller 375 which is driven to rotate and vibrate by the
notor and driyve, 37 as in the other enbodinents. There is a first belt 380
which 5 parti‘%‘?? A aps the oncomng side 379 of the roll SETATE 0 t s pass
fromthe roller 362 to the guide roller 364. The first belt 380 is
supported only by two guide rollers 36 364, not by three rollers, and by
the ink distribution roller 375. The belt 380 10 caries ink fromthe ink
supply 312 to the printing plate cylinder through passing over the arcuate
portion 379 of the ink distribution roller 375, where the ink is

di stributed. Therg. a I I ich is of
the same type as ]f%lelserj?r ??ebg??f%g%}?gggs%?cﬁﬁ%@ﬁj (??{ag'e%ga}ra?g%e 402 and
an opposite ink d@vafchFheufrueeaiprhirherpepiaed thed&oyper of hkhgui de and
drive rollers 365nk30fy afdthe &hetdmirolakrcand atierdfatiep of78hai th t he

printing plat e o) iydes 20,3904 Q5det kel atbe, Bl d0BeTNE 85 desired)

the roller 365 is driveé e drive 3 a speed coo ed” with that
of the drive not &6 394 ther rohkexr}& &hrersh a seecond nipa20heRkobeRe s 400 and
380 nove 25 at theedigkekicaf sipeatkxandnkheransbdd ercdllemvesat Theré dentical)
peri pheral speed, Lch i r I . shayl . Sl 1 ppage at
the nip 373 with a\#;b%eiat §%§§&g%?t%eﬁﬁlgg§§%%€%ﬁ h tlieeqbgﬁt Qgégljl The single
i nk di stribution fogMeeAngYBeRziy 340 Wikl BRal rohies d§i 4R350 ween t he
separation of theheelihk380 ohe tiwlldawasr unagéowelrld ,t ttetrel ey B&64 and the
contact of.the raql | r i e I l., i nk
remai ns onlé he r(ﬁelk'eegzgu%é%%ﬁ%& Le&’% F#Q?Ei‘?}‘gﬁg é’?gagg\é%n%gsﬁ’ﬁg%%%r}? ace
from the surfacef9smigg Bipe Heitdeisevegal Thathe mellierst aknthpafeyiAdy wo
00i aas63 - 22 PGF WbleAS/dthndfarsiagsthe idle. | Heveatlymage Sitik ace 404 of
the second ink c I b i t; LR: 343 re it
transfers to the%ér{aﬁll ggg_g%i%?%g&[ﬂa?ntggng%Yjéﬁh 0131 %%%er%gégg T\kllxel-?rol | er 375
al so has a 5 redit®r PBREEERTERG FeAternk r‘g’@ifd?F“Bg?léﬁr\AﬁFEﬁss‘E}?Fb of the ink
that has trmnsfedmed itokttwamifidfraceldérth® atld ehi3@5nopf 38 Heetheden 380

remains as that pabher SHETRCE ARG ¥8SoPagle R AN RELL 3831 Mat,

redi stributed residual ink region _is be en the 10 separation of .fhe ink
T butt o E Aok Bram( fan kA REER PAbIEE P (e BPnReD o SEADILR RS ho
redi stributed repedinherak swfiage wift bh¢ herbelinsdPdatascyl sedséd .above for

Fig. 8, at |eastrgpe;gii &siiQldti380rb5160 F NNA 20BLEE71iwdi ch enables an
operator to nove thg 15 guide .roll 365_and tge bﬁlthSSO ff hetprl nt

cylinder 3D, soSPRAPCT HE Y pddeaFEariked SHlEr 16t "ERi 8e? 5" & m can be
used i n any enbodibmEace. otThe dugtiut rohberrid adsdsi heats swkhdrd likeappar ent

to one of skill blrthee aitile2@ndl EBQHER A e 1nlees ent hhBVENEL QD reasibeen
described in relation to particul ar enbodi nents thereof, many other
variations and nBdi f¥¢ati ons and other uses will becone apparent to those
skilled in the art. It is Peefiakrapplitatricioox, fonat rehbepris diprmes

inventionde |inmgtegduned My Whewsprciid ik selcesviagheream, typidds agly by the

appended cl ai mrs. 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 series 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



WO 00/ 44563 - 23 WHAT IS CLAIMED I S: PCT/US99/ 25770 1. An inking system
for a printing plate cylinder conprising an ink transfer roller having a
first axis 5_about which the ink transfer roller is rotatable, the ink
transfer rol P8R ng a periphery for receiving ink fromPSHUSHMS¥0pply; an
ink transfer belt having an ink transfer surface and an opposite drive
surface, the ink 10 transfer surface cohtacts the ink transfer roller at a
first nip for transferring ink fromthe ink transfer roller on to the ink
transfer surface; a first belt guide roller having a periphery |ocated for
engagi ng the drive surface of the ink 15 transfer belt and for urging the
0|0|0081c te | nrl t ra&gafef_rroaméfﬁac?;p]f ddimsel Blsnbiassilele lb'ﬁikt s_a.gﬁgmﬁlgl aﬁ@hi nk
transfer roll to_defi the.first .nkp;. _a t guide roller having a
periphery | ocat e§*fdr Qﬁ’ﬁ'&%‘g%‘ﬁn' t%hélcéfil\%uglg%?g%ebb%' 20 the ink transfer
belt for urging the opposi Ferthec t egnshevnsinfBi®. o @ifethaktypadst@r belt
?gai nSL a printi &@%aaltatcevépy ﬂﬁﬂcait:féhwe&kSHGOﬁdri‘ﬁmn&lﬂd sthngﬁamﬁf@f.r! ng ink

romthe i transter ce. t he . er t -t recei ving
el enment s o:ﬁy<t he 5?’%%“%#?%% %Jfa(a%{eet;ert ﬁgﬂf ?#é?{lggn%l?ﬁgms}elg%n g(glui de rollers
havi ng respect i veegidyadnghest dgkeoiapappeSabdir hafdi dry tbpegurfiaceaxes; a
rﬁt ati onsgr i vedcar)eahadmw:j:é f'péﬁtﬂc@&&'&“%?n@npihé hlgwrndenheoklhief scé 2 driving
t he one gui de r.o r.connect.ed. t.o the iye to rotate_the periphery
thereof at a fi r?tf g%geé@ a%%?ﬁtlﬁg’tﬁg?i Bﬁe'?ér%fr?ﬂeerotﬁg"gﬁlngetr%l | er being
in contact with £magepi f2 may thecdrenstperedkte ridissiainbang pbdatelri ving the
belt to nawe at theipaerpberal speed of the one guide WO 00/ 44563 - 24
PCTNS99125270 35 roller angd fqQr. drivit . Xe] ri.ve r.ollers at the same
peri pheral speed as the dpﬂ?/ee sﬁje(rglggﬁéegg}’é%ﬁ:é&%g% d%g\#ﬁﬁdp %ta‘f%leé gui de

rol lers; an ink 8hstpbeveiBrrhlemseexpayierced patpileapriak arstef buti on
surface in contastigslth, 49 4 4i.nk 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
bei ng adapt ed t cRESERIREION, HERBRERERRED, FMES NS

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 6,

conventional ink supply or fountain 12 and ink
receiving or fountain roller 14 are present, as is the



45 the belt as the ink transfer surface of the belt noves past the ink
distribution roller; the ink distribution roller having a rotation axis
about which t ink distribution roller is rotated and havin eri phery
whi ch rotatesQﬁﬂ&gﬁﬁﬁgenent with the ink transfer 50 surfd@@gﬁ?’f ® i nk
transfer belt; a drive to the ink distribution roller for rotating the ink
distribution roller so that the ink disariébution surface rotates at a speed
different than the speed of the ink transfer surface of the belt as 55 the
belt noves past the ink distribution roller for aiding in the distribution
of the ink on the ink transfer surface of the belt. 2. The inking system of
claim1l1, wherein the drive f%r th 1n3 (ftrl ut i roller drlves Pge i nk

di stribution rol I Bf* %FIQQNﬁ;ﬁ:ﬁe rip lers “gﬁrface %ﬁ%ﬁﬁnqngygs sl ower
than the speed ofumrmsﬁqﬂ<ﬂ?omrahsfemr@mxfé@e of the ink transfer belt past
the ink distribution rollem,piur31&t§rﬂﬂd3; syghgayg{e@lggrﬁhheéwhgfein t he
drive for the ink, |stributi0ﬁ ;g § dr| sth é l_"é\rééjutlonroller SO
that the perlpher%T STHFACESt REr &of H% §§Fe th 8&8 of the ink
WO 00/ 445635- 25 £HERNSOSUDPBRTbeq fmarmt@rtlgm aa@@m@)fthemr mﬂsper:amgeer roll

past the ink distgdingd %&ersm | ehe follﬂlepio@ﬂ:ﬂgn§}’§f@rﬂélfe&|e@i o) wherein
t he gui de roIIers nd t.he ink gEstrlgytﬁpn ro ﬁr are so placed that the
E)

ink transfer bel t*PTTAS JoRFapE YhEHERSRE surface of the ink

distribution roller. 5. Thénlhkkr@F%W@$%Wﬂén tphler 170 fafr Wéferenpri si ng

the drive for thedddigrdiist allbyt £ Oredit lbpbetag Bper-dda ild absgrcause
vi bration g&d osc:llatlgn of the ink distribution roller along the axial 5

direction t he ﬁﬁkc SEFi BitTon roller as the ink distribution roller is
rotated. 6. The inking sysBeneedlegsilecp, inkera¥¥yinweand srangdfeyve profile

on the periphery i tatgol gastnoreidd U@@rguhdefélﬁ)ﬂﬁlﬂ,)eﬁsh%zdrisl!? g¢ir face of
the ink transfer b% t7 havlrﬁg gef%q_%ﬁsr%y nggng{e}; EHSmrcgo Igg{;ﬁ&ﬁ to t he

drive profile on Fhe peri phe oné rTve and
conpl enent ary prcﬁ%IW§§Cbeﬂﬁgvkﬂﬁﬁkufﬂgéﬂeﬁo§h?|%%FQF%GWEPG¢1Pher?hk transfer
belt as thesgui desurdacessof 04HL &f Whiel gublecksYipdataar,alsanauénesi in the

axial direction thth Gbg DELigdRn YeBEALLED OBiddALhRn gb T e | nk

di stribution roll systemo laim 1 ereln the ink
transfer belt .spgﬁléﬁaré%sr?lo?oepr t?éqrtfaﬁsauﬁﬁeaéﬁ%s&%dolf%ﬁhﬁace which is
the ink transfer b@lbﬁvaceTanﬂsehme iy 1M ng néBgagemes 1ty foefcehev\bel:h with he drive

surface of the behy. tﬁreJh,fe 19 8y 368 O SlgD fg%y@a e COMPri sing a
third QUIde rol | er aced ron1t first /44563 IT899/15270 - 26
correct drive spee , the r1ve surface 82 of

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 other appropriate rubber-like material
applied to the outexr 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



and second guide rollers, located inside the |oop of the ink transfer belt,
in engagenent - with the drive 5 surface of the ink transfer belt and having
a rotation axis about which the third guide roller is rotatable; the third
gui de rol | er Y2%4¥3a respective periphery also in drivind?CAFYER®nt with
the drive surface of the ink transfer belt., so that the ink transfer belt
10 and the peripheral surfaces of the f3rst, second and third guide rollers
nove at the sanme velocity and in the same direction. 9. The inking system
of claim8, 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, Th inkin SYSL&! m_of. ur.t.he Qnpri.sin

second one of tfu?WQ%E FSPPF%n?|r91 rollggsgég}%i%éfr%ﬁﬁ Iﬁg ngF?fengﬁtloned
one of the ink dia thet ionard|deyve syrfache8ldecothre idnd v suxifsgei 88 5

{jol ler bhaVI ng aI lrlesaqqheueaee&ﬂ By .S 1abapt niisd dike :&ﬁﬁ@ifd tieBkh |
istribution ro es_an vin Lespective second periphera
surface in engag nf”% i’hefvﬁ%nq rﬁ?ﬁalgﬁgf &F %?f%%reeco “FhéETFHRRSt ISgﬁsfer
belt. 11. The i nkisdg spoteabbiqualy.m [Thisf uighteragvigie §nglcafdsecond drive

to the second lnlﬁdils%trtbﬂté%}nﬁlfé I erSther@hétBeId'\%t&QﬁQmﬂ'e' akedi fbi bution
roller at a speed dlff gt qit the eed of t ran fer surface of
Spad

the belt as the B&R'C €5 &, etsrpebgttt 8I ler. 12. The
i nki ng system of r@ﬂéﬁﬁ’ﬁlOanvamml@ttel eége @m @1 thee r@;ﬂe@wbl bers are

positioned in  \AEnAQ! 8563uct idh tBCI%J88962512e?.& tnﬂﬁ::.'d?pﬁ.sof'xebaédi. nk

transfer be t ato?‘catlons seIe to brl%q%the i.nki.n rface of the ink
i

5 transfertbel t Er?l?%ﬂ%% SFt BEEVER T H'Y 'S A Fe &8RP0 RgVE 2 nent s
on the printing pkaezsajiytseowid denfeepanentl ty cgpva@éd séspéult ihothei ons
around the printizeg.plate, the second ink di stri bution roller being | ocated

on the path of the ink trapsf rbIt 10 bet lLea two_of the
gui de rollers and betvveenai(;neEe(% flhé ﬁln con n: 'S ttoreellgsﬂ” }§u Fface

caused by one of tWReTPH® ‘gﬁlt‘tﬁetrhollloérrslhﬁd ‘t’wfbtaﬁ@r revermelyii ps at the ink
transfer sltgfaceoeauqedliaylﬁdlerwdher ThE bbeipherguisie faekkess. od3thdhe

i nki ng syst em of EE {Drans ffgltl@er coggréQ%g% ﬁax%e%%% 15&5%_1 g,gs;re& bel t

having a second in er sur aée an an_ o cond drive
surface; 5 thirdCoRBEFBLIRHLY dpsbedvEcgtede WiRh &he tﬁeahu PHY O act
wi th the second daobvefstiié asdtaf tThessesoaredbaliecizedspeedt Ariave | @BSt one

of the third and.{ B&ftg&g%%hcg Irggﬁ 019(? ‘gﬂ}ylxrg%att enSBE0Pfle gui de belt to

nove past the th|r and fou third and fourth gui de
rollers bé%hg soPpdBFIPDRIPLESS CtYélﬁiﬂFﬁga’f‘%ew’sré'b&?&olwnéeFFéhg?‘%r surface of
t he second belt rbtattamta@itha tihkt Héstnkbwl i idollieen rOhéeinalimed

circunferenti al E@Q{:Hnrn?&é)‘i% t hgpl g?o@h & rér@ttﬂe%nlﬁue Ebat is spaced away

fromthe circunferentia glon e | nk rlbuihon roller which is
contacted by t hePFPYSRt RSN &1Fnﬁr??‘a?ﬁlf%trl% SEE3GLY L PR 37 it
mentioned ink trarsékerdibeddtiobdasThieei ik nijisgypsibenion Tbdln7d3, wherein

each of thg fi rsl;,igfggégr}ezd iRebkcandatbg. second belt is a respective

endl ess | oop belt
P 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,
ghiftable to move the helt 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



WO 00/ 44563 - 2B PCTNS99I z5270 15. The inking system of claim 14, wherein
the fourth guide roll supports the second belt so that the second ink
transfer surface of the second belt forns a nip with the ink receiving

el enents on tY8%H%ting plate. 16. The inking system of AAYFNZEZWyrt her
conprising an ink supply at the ink transfer roll for containing a supply
of ink to be transferred to the periphesy- of the ink transfer roll. 17. An
i nking systemfor a printing plate cylinder conprising an ink transfer
roller having a first axis about which the ink transfer roller is
rotatable, the 5 ink transfer roller having a periphery for recei ving ink
froman ink suppl an | eIt h Vi nsfeiésurface and

. ’ 1n ran?% W? Q@ éﬂé uide
an opposite driv efgé’ 8Rd Thi tAr §F8r SNER r?té Phe®F ik
transfer roller #2,a 680 fin sendprefmrapdansher¥ehiy ﬁfhk ifsr gmerhwennk

}]r ansfer roll eL %1}10 H&Qarbﬂkbirrtﬁ{Ef&ﬁv%UBﬁag@,rétéﬂé’ %lbohel tltgﬁb.ﬁiﬁs LOl ler
avi ng a peri pher cate ng.the drive su the in
transfer belt an&xr N et%%“%%%%s? eanﬂ Y?hﬁ% EFféBe of the
ink transfe¥ beIttunymdrgvesheh¢rﬂ@hqiaﬁ§ﬂé¢rﬁo$4 Qnﬂcﬁﬁrt@erphet¢rrst nip; a
second bel t gui dcrdxolcloerrehaahé@ acdoerrlepaatysigs;saged anal/oengagi ng the drive
surface of the ink transfer E% é¥'tﬁrg ngl RO % i nk 2 t ransfer
surface of the | ACSPEAREY er ObaTt® dgainst = er’f%t "%1 temFgr ?i%ng a
second nip and f @rovidedf with my Ilerﬂpef:r:éﬁ?t@él‘(%k t’mmef driyesfamce of the
238}(421 rS ggsL er Ngglg}cc%og‘?ilﬁktééceé M neseheaeeéee%m%émv Rl At irBGeQéz@é@ltlo WO
e firs n can ide rallers
havi ng rescgerctr v eg 'afid B ré"’rlztn alrlot a?aﬁ?lfe tfrser ralng gg ?r?/etké&es a
rotation drive ceRFeceudiare hVE’e]toqléa'st reﬂer@reqsh@fgﬁhéerr érawtse:ra}r driving

tEe on}e gui def!'OlFlethéggngﬁtEadadtOthEF,‘lﬂklé[@:lﬁ:al’tqfoalt golher36s pﬁlr?ﬂhrilrjy_
t hereo at a I rst e P ne UI er el ng
?’ﬁeﬁggg éngug}q’f tQ) p Qﬁé lﬁ{ et::hq. ?c F%gﬁor

in contact with he T nk 1Tanst driving the
belt to nove at eﬁefeeﬁf)%eﬂ?faltlsepEeéltoflltlh'eh%rrepg@ﬁdewrehlerleaﬁrm:ersor
driving the ot henedbhVvehe Obd:Eiphealy tBeoBSxImaripinghplate SPERthas t he
drive surface of c;fhe belt moving past the guide rollers; an ink

di stribution roIPe havi n peripheral _ink distribution surface in contact
with the ink transfer surrg'ﬂrfepé’l'*"ltthénrﬂﬁ theafsiderpéFt naed anof Repcat i on
between the firstiaad sefonayipgy ohetbel povititoangf othersusipane of the ink

transfor belt canylnocidloodiaobnise dhit ridld0BeSUERGE bR g adapt ed o

rub the ink on the Tnhk transfer surface of transf er
surface off% he b&PF %%‘%alnlng degired 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 pasgses

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



45 past the ink distribution roller; the ink distribution roller having a
rotation axis-about which the ink distribution roller is rotated and havi ng
a periphery MhICD tates in engagenent with the ink transfer surface of
the ink tran%? ﬁ%? 50 a drive to the ink distribution CSSER3 8,
rotating the ink dlstrlbutlon roller; the drive for the ink distribution
roll er being operable to also cause 4+hg wi bration and oscillation of the
ink distribution roller along the axial direction of the 55 ink
distribution roller as the ink distribution roller is rotated. 18. The

i nki ng systemof claim 17, wherein there is a drive profile on the

peri phery of at st [,44563 S 5f£0 _one of.the gﬁlde
rollers, the dri 98855? %beo‘g]?t}}%gypnk ?%ﬂg é\l % t£ gvfﬁﬁn%lc%%)operatl ng

profile 5 conpl ewdhhaF§9t o2 t h&hdsi e p@mm%tash “tlﬁél paei préey aft t he one

gui de roller, andribagéhénte cndigQnpl GREAE A Bedd Qirel @&vbewm stwped for
positive drlve ofﬁ%@enl nk t ansfe be#t asathe cc‘]_& i de ?_RI gL rotate, while
bl ocki ng | at eral nent | D PRI 8i TRCt TN 20 “of 't A.OBRI t upon

vi bration &scill d@ﬁgﬁlb¢dt¢1ﬂesad’vlén(§ﬁ§?m bution roller. 29. A nmethod for

supplying ink to the printifgrig.ake guélﬂﬁteje Gfredn onnkhagpsyst &g wWherein

the i nking systemc OPLi,$ n Iess |nk ra sfer beIt having an 5
outer ink transfg?' gur?%clendaerfd gﬁagppom Otp mér %r’l\ge LoF 13 ail'émd t he

printing plate cgprhdet s inkk castEing r@ﬂéﬁa@@erﬁ@s ofnthacbell f&ke t her eof
for receiving i nﬁnéwntﬁélaaélrtk Hhkansdéra SéHriﬁ;ﬁ@QeOfcybmé bed trethitdggret hod

corrprisin 10 rpota JI_nk nsf er | t at .a f| eed uppl yi ng
ink to th % nk tF%né#‘ rln lélgepg?g?h‘él?l?‘l rtersaﬁsfrgfeﬁeﬁ f ftpqo

al ong the path oinlshew%?eﬂm f@}@aé’@énfdmﬂ@lﬁqﬁkbﬁeébﬁvmb el errents, 15
rotating the belals\ti—ib&ﬂlbxprroumeri . trmss‘ efigaliftasst ipersmicds om t he

| ocati on Wnerel pl.ied.thereto. to t |nk i 'n nents on the
printing plate cy %’é&’po alo ﬁrmtl % afi}:%t e B%?%?I ng %%{2‘1 cyI i nder so

that ink coul d ch@\%fe?r #r}domtwéerﬁkt% Jtrrkaméuacw-%c@r oxmddhelt to the
i nk recei ysng el eSENES :oen, tdze hpEi Bt vegy pirire eykleadeefoparit aldatnm appi ng
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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 dietribution 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% slower, 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
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10%& ()-g,!9Y The diameters of the gears in the gear train 414 are
25 coordinated with the diameters of the various rollers
g0 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
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the first embodiment Fig. 5 are identified by the same
reference numbers raised by 100 and are not further
described.

In the embodiment of Fig. 7, the guide
rollers 162, 164, 166 are at different locations, as
compared to the guide rollers in Fig. 5. This changes
the orientation of the path of the belt 180, without
affecting the operation. The guide and drive rollers
are inside the belt loop while the ink distribution
roller 170 is outside the loop, as before.

This embodiment enables providing so called
rider rolls 101, 103, which ride on the ink carrying
surface 188 of the belt 180 as it passes around the
roller 162, enables providing scavenger rolls 105,
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
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.

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
provides the guide rollers, 262, 264 and 266, as
above, and an additional guide roller or form roller
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
surface or types 246 upraised on the printing plate

10
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cylinder 250. Two nips between the belt 280, 288 and
the types 246 ensures a greater ink application. On
occasion, one nip contact is adequate. For this
reason, one or both of the rollers 264 and 265 is on a

] respective swing arm which is pivotally connected to
the machine frame so that the operator can elect to
rely only on one application of ink. This is depicted
in Fig. 9, for example.

Each time types 246 contact the belt

10 surface, ink is removed and there is a danger of ghost
or halo images being printed. To avoid that, an
additicnal ink distribution 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. 5 are correspondingly numbered
with reference numbers raised by 300 and are not

35 further described.
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The embodiment of Fig. 9 provides a single
ink distribution roller 375 which is driven to rotate
and vibrate by the motor and drive 377, as in the
other embodiments. There is a first belt 380 which

5 partially wraps the oncoming side 379 of the roller
375 on its pass from the roller 362 to the guide
roller 364. The first belt 380 is supported only by
two guide rollers 362, 364, not by three rollers, and
by the ink distribution roller 375. The belt 380

10 caries ink from the ink supply 312 to the printing
plate cylinder through passing over the arcuate
portion 379 of the ink distribution roller 375, where
the ink is distributed.

There is also a second endless loop belt 400

15 which is of the same type as the first belt 380, and
which has a drive surface 402 and an opposgite 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 294 for the
drive roller 364, so that both belts 400 and 380 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 is transferred onto that surface from the surface

35 388 of the belt 380. That ink, in turn, partially
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transfers to the ink carrying surface 404 of the
second ink carrying belt 400 to be carried to the nip
373 where it transfers to the surface of the printing
plate cylinder 350. The roller 375 also has a
5 redigtributed residual ink region 393 on which some of
the ink that has transferred to the surface of the
roller 375 off the belt 380 remains as that roller
surface revolves back to the belt 383. That
redistributed residual ink region is between the
10 geparation of the ink distribution roller 375 from the
belt 400 and the initial contact of the redistributed
residual ink region with the belt 400. As discussed
above for Fig. 8, at least one guide roll 365 is on a
swing arm 367, which enables 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 ewmbodiment.
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 disclosure

herein, but only by the appended claims.
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WHAT IS CLAIMED IS:

1. An inking system for a printing plate
cylinder comprising
an ink transfer roller having a first axis
5 about which the ink transfer roller 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
10 transfer surface contacts the ink transfer roller at a
first nip for transferring ink from the ink transfer
roller on to the ink transfer surface;
a first belt guide roller having a periphery
located for engaging the drive surface of the ink
15 transfer belt and for urging the opposite ink transfer
surface of the ink transfer belt against the ink
transfer roll to define the first nip;
a second belt guide roller having a
periphery located for engaging the drive surface of
20 the ink transfer belt for urging the opposite ink
trangsfer 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
25 printing plate;
the first and the second guide rollers
having respective axes and being rotatable about their
respective axes; a rotation drive connected with at
least one of the guide rollers for driving the one
30 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
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an ink distribution roller having a

peripheral ink distribution surface in contact with

40 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 ink on the ink transfer surface of

45 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
which rotates in engagement with the ink transfer

50 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

55 the belt moves past the ink distribution roller for
aiding in the distribution of the ink on the ink

transfer surface of the belt.

2. The inking system of claim 1, 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

5 transfer surface of the ink transfer belt past the ink

distribution roller.

3. The inking system of claim 1, 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
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5 transfer surface cf the ink transfer roll past the ink

distribution roller.

4. The inking system of claim 1, 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.

5. The inking system of claim 1, further
comprising the drive for the ink distribution roller
being operable to also cause vibration and oscillation
of the ink distribution roller along the axial

5 direction of the ink distribution roller as the ink

distribution roller is rotated.

6. The inking system of claim 5, 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

5 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,
while blocking lateral movement in the axial direction

10 of the belt upon vibration oscillation of the ink

distribution roller.

7. The inking system of claim 1, 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.

8. The inking system of claim 7, further
compriging a third guide roller spaced from the first
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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 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 transfer belt
and the peripheral surfaces of the first, second and
third guide rollers move at the same velocity and in

the same direction.

9. The inking system of claim 8, wherein
the axis of the third guide roller is movable foxr
adjusting the tension on the ink transfer belt and for

guiding the ink transfer belt.

10. The inking system of claim 8, 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
gecond ink distribution roller rotates and having a
respective second peripheral surface in engagement

with the ink transfer surface of the ink transfer

belt.

11. The inking system of claim 10, 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.

12. The inking system of claim 10, wherein

at least two of the guide rollers are positioned in
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selected to bring the inking surface of the ink

5 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 sgsecond ink distribution roller
being located on the path of the ink transfer belt

10 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.

13. The inking system of claim 1, further
comprising a second ink transfer belt having a second
ink transfer surface and having an opposite second
drive surface;

5 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 second guide belt
to move past the third and fourth guide rollers; the

10 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 arocund the ink distribution
roll that is spaced away from the circumferential

15 region of the ink distribution roller which is
contacted by the first mentioned ink transfer surface
of the first mentioned ink transfer belt.

14. The inking system of claim 13, wherein
each of the first mentioned belt and the second belt

is a respective endless loop belt.
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15. The inking system Of claim 14, 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.

16. 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 the ink transfer roll.

17. An inking system for a printing plate
cylinder comprising
an ink transfer roller having a first axis
about which the ink transfer roller is rotatable, the
5 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 contacts the ink transfer roller at a

10 first nip for transferring ink from the ink transfer
roller on to the ink transfer surface;

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

15 surface of the ink transfer belt against the ink
transfer roll 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 opposite ink

20 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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25 the first and the second guide rollers
having respective axes and being rotatable about their
respective axes; 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
30 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 driving the other drive rollers at the
35 same peripheral speed as the drive surface of the belt
moving past the guide rollers;
an ink distribution roller having a
peripheral ink distribution surface in contact with
the ink transfer surface of the ink transfer belt at a
40 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 ink on the ink transfer surface of
the belt as the ink transfer surface of the belt moves
45 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
which rotates in engagement with the ink transfer
surface of the ink transfer belt;
50 a drive to the ink distribution roller for
rotating the ink distribution 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
55 ink distribution roller as the ink distribution roller

is rotated.

18. The inking system of claim 17, wherein

there is a drive profile on the periphery of at least
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5 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,
while blocking lateral movement in the axial direction
10 of the belt upon vibration oscillation of the ink

distribution roller.

19. 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

5 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:

10 rotating the ink transfer belt at a first
speed;

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;

15 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 could transfer from the ink

20 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

25 belt between the location of ink supply and the nip
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with the ink transfer elements, 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.

20. The ink method of claim 19, 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 pass the ink

distribution roller.

21. The ink method of claim 19, wherein the
ink distribution roller is driven to rotate in the
same direction as and at a faster speed than the
direction and speed of the belt pass the ink
distribution roller.

22. A method of claim 19, 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.

23. The method of claim 19, further
comprising simultaneously driving the ink distribution
roller to vibrate axially as it rotates and the angle
of wrap of the ink transfer surface around the ink

5 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.



