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USI NG ADJACENT NOZZLES' Field of the Invention This invention relates to
digital printing and nmace particularly to printing.using devices which
eject ink onto the printed substrate. However, the inventio ted
to ink ejection devices and is also applicable to |aser, mw mmmmmm
diode printers and to digital photocop gers Backgr ound of the In tion to

In ink ejection devices a printhead has an array of nozzles through which
ink is selecti VANK FETFAULT MOLERANCEHUBING A DA CONTNOZZLESE noves

relative to the printhead. The print may print by scanning across the
substrate to print horizontal bands or) if it is a full page width

pri nt hea@ielﬂ}gfﬁ%’j(ﬁh%r@' ong the length of the gage. A bl ocked nozzle wll
result i ontal blank lines) in the case of a scanning
type. print head’hmnva!tlbhmmcstﬁ digital pdatir(g dnd me>re pmttdnﬂart)as@nnﬁngauqneye wi dt h
print head ch nes irab Si nc det ra m t he
D1 1 At e diSE eigh 2 ik B0 o ranled St pfoatehete Mo amebtont micimie g e
printi ngnl@éje@libn' deRides § iRalsd ApplREBIE € Rker Sfghe&rhitiig dto&! ;srmtaatﬁi fohe vi sual
effect of one or nore such bl ocked nozzles apparent to the eye of an
obser ver digitahphategopiese. However, the invention is applicable to 20 ot her
dorns of printing where a devi ce) whet her passive or active) is repeat

used.to produce dots of ink or the Iike on a substrate. The invention has
pot ent i al Beakphdunatdf g Inyvehtiorer and LED type printers and photocopi es where

afault inth n rumor ] i source_c etedfaults
Phe i mage- 3‘?5{}\&@ &% a’é h%”ﬁ%’é’ %ﬁf%tfﬂ‘egh(%@‘gif fon and

cl ai ms  t NRlebQYdl &jEREEONS dteeuhﬁrwgeﬁétme amb@svxetaavé)foqnsipmﬁaunm&nd 25

includes anything printed, such as text -and line draw n Di scl osure of

the I nverkringtead maypeinthyssanting saressdhe substrate torprist boriavatal PRkt igfa

ot Y1 1,0 baBEDS IR Bhoord 6 Rphlor Bk AOvdBLLSE- NG Uses

plurality o onen 0 conpensate for
fail ure abtsuitin ndﬂnr;i:lehoﬂimnml blank tinés, umhe east loff a atanning typepninmeach pee blank

| ocations the t.hod i ncl d|n t, steps,qQf Jdentifyin ecific

| ocdtion ¥ F“‘f“b@e ‘f’éxff'scaé?ﬂP a‘f“t}tﬁé’gﬁmgﬁ‘hgug[bglé& I“&‘%'I %Wfqpst‘ﬂcénded to
be print Qge}b&u@ctfﬁa,mhe%t@fregdae plurality of |~GARI ~| ~~~ (Z 8 DEC 2U M
.~2_ conponents shifting the printed position of the dot intended for the

speci fi ¢ | ocatFhepresantiineentiongrovides pinethad of smadifying theopringing eber/inmage o By

conponent 8 ks LT IPET sy OBIeRY Ry BRI S orthort Sferbibiig n .
position d mmbhme;bro@aﬁomwa trhsorinaleset However, 1he iawmtmdeﬁapphpﬂimtoer havi ng

a row of vi.ces which se rows of dots to be de osited substrate
and®meansOther f Wftmttgewgwa@wa whether passive or chf Guis Sfpcﬁtﬁ&yd‘é%“a on

di rect i ony,gaRar@ld of NEENRSHkELH Rbus@atB ATHE ihAMGH h&%oianhﬁ?dﬂh@d!ﬁh%

including: a) neans to determne if one or nore of said devices is not

oper at i nglawran@mmmmrs)mctmtm!enwhmﬂé‘atétrfalﬂycs@amg'egnpb ligit printed

and to id f exP&ﬁn f the
failed de\S/Hla%ée an\gé}'gﬁiﬁﬁgﬁt ﬁt‘edt%%‘stﬁ?%%qg?&tu éed' cr'}%t?l g| n tﬁﬁ&?od\r/ﬁdtug’gm?rrage
such t hat thehlesctiption andolaintselt isym amageiato rundérstood tohaveracbromimearingandei t her

side of the failed.device, The i riginally intended to be printed
by the deSBERAY, g@%%"% sstfﬁtf“f‘g&‘ ?gr sversely |longitudinally or

both transversely arid Iongl tudinally. Preferably the ink is shifted to a
| ocation i medi atel y adjacent to the original Iocation. The defective

devi ce mmﬂmm_zf_téﬂ_mmumct line or lines in the irrage pri nted and
preferably the gsﬁ e or

i nes. Pref era réadlstﬂbﬁhequ %tw ﬁQ}”'%f% R‘ge're (\%f/aoﬁsf&‘sre a R{ag { % i ne,
but if nothdt:yamhglal pmain!gahfrecth‘atum a%mhtymﬁmuﬁﬁrtdmpomﬁtshaynﬁteheshl fted.
bot h Ionthudl nal |y and transversel nd longitudinally along the lLine The
i nk*hay bE"H PF%’&&'&“& fﬂ‘iﬁa"’g‘é’f’@@" o‘%"gf }%mg?lé?or{eﬁgy 5%“&05 8 R Scat i on,
Bri ef Des(gdafibspthePhethdttintlodink RIgSst IR RF idbMaRir gvidipatific kR atiet silbcdtivder st 0od

fromthe follow ng non-limting description
and for at least one specific location, intended to be printed by a first one of the plurality of
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2s of preferred enbodi ments and the drawings, in which Figure 1 @ﬁgg e
schematic illustration of a set of nozzles of an ink jet printin 5
Figure 2 shows a schematic illustration of an array of ink dots fornmed by
the printhead of Figure 1 without fault correction operational. Figure 3
shows a-schematic illustration of the sanme array of ink dots as in Figure 2
formed by the printhead of Figure I, byt with fault correction operational.
ANt ENDED SHEET | PEAJ~U 2 8 DEC 20t1° 021 02331 -3 PCT/ AU00/ 00752 Fi gure
5 shows &osipivenss. siiftinglthesprirmed positivh of bR deiNBnasd oY hefkpdcifc 10fBndSmkn Figure

4 formed, the printhead of Figure 1 but with fault correction
oper at i oﬁgﬁ%.&%&%ﬁ%?%ﬂ%wwfé?@r%%thF@ frtof thetimagreesbReseond ng to
Figure 1.ona opiciplitaiag of orkiihetd pthts @1l sdufior il ipR UGS drindlifigdocd [ N 2

singe line. For the purpose of explanation only nozzIl es ‘are shown but in
practice PORYPB will be fromtens.to thousands of nozzles arranged in a

“l'ing. Paper i rneath the printhead in.a direction generally
per%enqi cul ari?o t%ggfolliﬁggrg?&Fchfm@tﬁW&Q‘f‘ ,apéig_tq"hﬂh"?:%%gﬁ"' exiceow 14.
The pri niwidelticause/rovs ofdsts & bOdpbitelonf JW¥MalSanl i ddh B HbveAfie dbGeparer

passes ~ 01 under the printhead the ink j et nozzles Ato N are selectively

oper at ed FHBU I Saidapw 8F derjcesin » direction genecally penpbndicudaran stidheovpafdats; This
array is g@dshited d-"%o-l ums and rows, the spacing of which is dependent on
t he spaci ng%‘;C tﬁlecafn ] et nozzles and the m ni nrum paper feed step

respectivel y: a\Wi | seanistto deteqminé ifrone dr mbrtof sdie dévides 1Mt aperatiey dofreétlyg al
this is not, necessarjly achievable due to

spagi ng of the,dots is,the sane, tk .

thg&di fferent %%ourg@?%bwﬁﬁzogmh@gﬁ%bﬁwwm Keidantfywhea adoifye wi dth
printhead or a smainkehoudd bobhired by itk et i MAREORVick ARd fg | ay down a
series of transverse bands of printing. For the purposes of explanation it

i s assumed that inRgeion of she datin the printad image wechethy thpdat de privgeddayf rect |y but,
for whatever reaSOEbtivhtgHﬂcﬁtonbol’ﬁxc'ﬁ%ifc%%ﬂrcﬁ;xérgﬁie%ﬂhrc lddePleat all. 1T is
I agnos ens of the p

al so assuned that the tic sys rinter, i'ch will be well
under st ood by Theinkidotseoriginially énterided tdiee printed Hyaheddetive dedcd My bowhifzdde h i s

f . 0N cectly. | t , |.f i oni devi ¢ i1l b
part 1 al | v ety el o PRt oty it v el Bhptcisb s kS bl ng

deposi tedhi&adtdlelopamﬁmdaejamdy %d]&eﬁﬁoﬁi@i{gﬁm?locmnph schematically shows a

‘portion of prjg ting perfarme rinthead 10 without fault correction,

th
there is a bl Ré?f@%t’l)’ﬁﬁFViFQmﬂl licédti'ﬂﬁ'd%@l ingror dispson dherignagopiinte end h,  whi | st
col umms %rﬂctgﬁlilgn c’iﬁllc Rk AG5 e 69 ertelei":%&t% ﬁdgseéfﬁ%%llin\égalr éggs;h%}'%gol%}gm{iﬁ 2?5,[ Lg

one or nore bl nes appeari ng e prin
pri nt heagnlyGhiftedaidewdys pagivens thellingybunifmedetation & avaitibly iAghd sapR row] Nt head.

The, unshaded. ci rcl es..n red, 16,18, 20 and 22 represent drops of ink which
shgoul d hgt\geemﬁgxéaﬁ%ﬁFﬁﬁf‘gg&gkwg‘ﬁ#ﬁw‘éﬁ“mﬁ@@ﬁﬂ&?°W%‘§P@l@l% t he same
i mage pr iling.cThelik inaP b6 Shiféd R8I boddle B roW dfer gﬁgh&nﬁ%wsee{tﬁﬂ. according to

an enbodi ment of the invention operational. C eau.

Brief Description of the Drawin

The invention shall be better understood from the following non-limiting description
25 of preferred embodiments and the drawings, in which '
Figure 1 shows a schematic illustration of a set of nozzles of an ink jet printing
head. .
'Fig'unc 2 shows a schematic illustration of an array of ink dots formed by the
printhead of Figure | without fault correction operational. '
30 Figure 3 shows & schematic illustration of the same array of ink dots as in Figure 2
formed by the printhead of Figure 1, but with fault correction operational.
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WO 02/ 02331 -4 PCT/ AU00/ 00752 As nentioned, the paper is fed past ?IF“DE 2004
printhead in the direction of arrow 14 so that row 1 is printed fi ‘,.At
row 1, columm h, dot 16 should be printed. Since nozzle h is not

functi omwego3e control system determ nes if adjacent neeTlsamogemd i need
an ink dot. Since both do not need an ink dot, the control system

sem -randonly selects one of colum g and i to place a dot in the
respective colum instead of in colum h. Normally the control system
alternates the. side of the defective mbzzle on which to print extra ink
drops ‘and so ftfyaress oWy £ichieridfc ilfistritidnSdf th'$dnid\aRay ofSnk A6ts@BRR Fighie 4O t he
side last pri nted. Obvi ously there will be cases wiere there is no previous
dat a, sufdimad by tiveeptintheddyofHigwre 1thuewith fzilecdrrestibr operdtomalt ed as: bei ng
defective or where the printer has 10 been re-initialised. In such cases it
i s random whet her the left or right colum is chosen is random Both col utms

d | e dot at t
Phe basi DeERdER EiMfecttn o08 S BIIMGBEGR:° 0\ "' Soce not have a dob at |

colsuim h, so Refeeritg to Fighreils apriathead U0 hééanarrd?@@lﬁkj&&o@zl@bu dBarigedun hed at
colum h and agal n _col urmswg and i are free Because the | ast extra dot
printed giage Hewloy thepurpe @uplmnat@amhml‘bnozz ag shoavndpit in pragticetheee i n

ot o "ar o il EputreR o An AndbincdRst BIAt h BherBlad R ol el Bdn g o
printed pfintheM i a diFssEYE "genes%ﬁllf%fbéxdi&lﬁ% m%q]ﬂesoﬂiﬂaj& h6£k1ésD aé BldyeHed b nd

both colums g and i are free ecause the |ast extra dot was printedin
col um i arrew|14nEheprintheadsmay be e kstatioraty boa provablepntied. As thgipapet passest ended

baPn col DA Yo e g ks Bty R 6 Naase-hid opbimno SRk Frettg *0°' "

carried Qﬂ@dotﬁféﬂé’tﬁa&ﬁ% th@?/ per OPhid arri‘}’is‘i%‘énésso%hﬁﬁﬁéjﬁfhl%’ivsr@l\é’s% ?Lﬁghf'
or at colum g, but a required at colum | be reta hat

dot 20 \Aﬂéuthadqmbndnnm thenspagiregwf th@mﬂcjaenbzzlsstaqdrthéanmmmpmdrd‘embstbp pl ace
dot 22 in colu i | [ ead eded so t.he ces
The ot Fesbauval woiTE G Plefiotrdibatifie BortzOnial and Ferdieopedng of Hedom Beps : n
col umm 0 sanflis s ddtiRodBatil GEMblabida o AIDRERRGE s0 o Pl GRERRL gngcal € o
a macroscoplic sca S to average out. . I gure show
tws sets pnﬁthpad mb.yhbelpage width peitthgad orwsmalito psintiiead wbdph scatk 4dpess the phggur es
2 and 3. Aﬁg nozzl e is not functiqning correctly. Again row 1 |s
printed f9 dowR @ sgrighef WV%TS?B%PEH@W&OI um h. As only col um

0. “Rows. 2 and 3 SR ER skl of aflion R e Siiled e ks e e ’%%7%2“?' um

unavai | abperatifptdireetlydat, foS@hatevtr 3hser, dnlfbrtc ot Bpé:x@hklgmortecﬂwi‘ at all. It is
wi t hstandi ng any "need" to alternate sjdes. . IS required in row 4

gr 6 but 2if8fssuned thatdhe diagnegticsysiems obihg pmnteﬁ.g\am@h Vﬂué)etvmlhmq;rsmd bvvl
ath? o HasBRfled HEAS ot e lbeeltb B8 0o AEE s O AMSOARE DO ERRRON (01 Y

u n s h| ft eda.éesmﬁalfm&ti&ﬁiﬁg devicerwill Gedastiallytoh eotalipblook&tkrebwtiag irothsaffbidit ot he
printing of extra dots between the rows adjacent or next to the unprinted

| ocati on HOMb%gﬂF@ﬂté@Hmeeﬁescrl bed only consider rows printed after

the original X 0 e dots it wll be

appr eci at ed tk%éﬁéﬂnﬂg%(ggf@% ?ﬁjhr\é@%ﬁgag}&aﬁhgg’géé’ogﬁq? ?fgqﬁrﬁweggys in
rows pri nhepriibél ¥ moﬁtffa\ﬂt &ﬁ'fectl@ﬁ\,/m&@lis £¥RAR 6] 1abeile@“Hhe | ook behind
criteria a dot should be placed to the right of the failed nozzle, but

| o&ki ng &ngaspondmgéo indaetrhs iwhilsheplumines a-gwh ll-nli@vnbpmmrgpcﬂnqdwmly n that
. be.to ace t he dot

colum fqr. the r OWS .better result

inthe '€t nan q%ﬁ#’%? oEWgrer\fl qs aPBWI%ﬂF%PIF gdspen, %l‘?ﬂodl ment s

descr i bervayeraﬁeslmﬁthadmsi (12T ﬁﬂ@ag@ﬁndiﬂppﬁﬁlﬁei@dﬁa §d&ﬂhiagltweqﬂu§ﬁéa‘dr Thee
unshaded circles numbered 16, 18, 20 and 22 represent drops of ink which should have

been printed in column h but were not. Figure 3 shows the same image printed by the

30 printhead 10 but with fault correction according to an embodiment of the invention

operational.



normal |y desired position. By using a | ook ahead feature the dot 2@yDELE 2004
printed ow before the normally desired position if better result
will occ{l}{a).&zl(ﬁb?sg\;lvi |1 al so be appreciated that this techni d’@g?mmﬁg’zused
with laser and LED printers and photocopiers and other types of digital
printers where the placenent of an ink 20 dot is dependent on individual
activation of a.device or conponent. Fed-exanple, an LED in a LED printer

may fail or there e,a defect Jjn the photocopnductive inagi ng drumof a
| aser printer. We’g@%&?? g’§é’§1,’cr§#thﬂaﬁ'g'g8pgﬂ&§g@a‘ge a*rﬁfémﬁro?aﬁ'é%gé spibat
visual * efrb@ct isQhintdaende M chwi1D | ROARRDL s G4 -61c
1. ~ method Q%S?’Errlgdi fying gnwi ﬁ%‘g{gﬁ?gﬂbigp%u%{og a ‘3#78?‘%"3#%9%& ¥ devi ce
t hat usesfunctpiningatliet gontrb] syistent deterningif edjhsent aoplési andi @ebd@OiRkidet. Since
conpensat device to print ink correctly at one or nore

e faqr failyre of .th "
speci fic 1080 39 PBtrR?FHtaHé“lﬁ@?thg‘E copfzolsysteny semérrandepy slectssons)oficalumn g gadg

sai g specifi ' ti . of. at .l east one specific |ocation,
inftéejngjedqttébgdgla_g??{nifng@egélspél&ﬁgrcéﬁ%lg_?%?&_? cﬁi‘%ﬁ'i ty of conponents) _
shifting the (Norbially thOCdrittodBystm hit@nhtekineRiRITeRe dFectiv BoSREGH %&\%'ntBC ation
inthe image to a shifted I ocation not already used by the I nage, ereby a
second oriEmbexiHiaksiropseand:sp the sidopyederead; at first mstance, islthaspposite taheside t he
ink inte for . shifted ition..2. The.nethod, of claiml wherein the
respect i \r/l gﬁﬁrﬁ’%{)ﬁdsbgﬁoﬁ‘%ig&h?? Sﬁgéﬁ Fasgp hers thegg ds po.preyigus flata, sye wher ei n
the respeiginedtatélplaftesthe hofs16 Had wuedidetssd j ledhdL 1
wherein the respgc; ive ink i sas]%iaf tdig%gﬂgg'?%bf&%l ﬁg{%ﬁﬁ%@%ﬁ%tbﬁ%@@& P nally.
i s16. ' THeene-indiplised.dh sich dasestibisarndomwdnthieh theilefk onrightleelust it thekehds t wo or
nor e possljéﬁéogﬂl ocations) the shifted | ocation chosen is influenced by the
position 'y nearby shifted ink or nost recently printed shifted-ink, or
both. 6. The MBithedluginsG MdMale “Hr g | - 111G ‘g qultiple
nunber of specific Iocat(:\él onsagerranggg@F%mgesplst%@)%ué%?gg"snh}f‘ioggteq%g@hotni ns are
| ocat ed WE@b&mﬁhycﬂ&ﬁﬁ@ﬂﬂaﬁmdahwesi.de of the line and 50k to the ot her

side of the lipe. ,7. The nmethqd of claim 1l wherein, when the inmage includes
a mltiple nurJ%ngéiP%’ER-f&a'f’P EgP%&Pf%hséPrHQrﬂ}gédPhlS@quuﬁéd-t he ink is

hidted rel ati ' i e o , t | d
ot ud pai |y 08tk Bt 1€ il L ARREEE 354 YRl e B HBTRET 00 Y on s
i mredi at Gepaustjthelast extiardob printed ¢dtyowrl) Was ptintediin abluhnQy, tHeQixkh dbPisiphfited

original .locatian. 9. "The nethod .of claim1 wherein additional 1nk Is
printed d8f% l.the respective specific locations in the formof oversize

drops of i nk. | repn . additions! ink is printed
adj acent the r%@g)g-cgtﬁtavﬂég 28 g%@%t%dgh?%%cgm}%rﬁﬁibgtF&g"sfc&?erﬁo&ar&?wegtatps of
i nk.  AVEN{OEDc@HBRT g kp@APHdreford nd i@ d3OR printed in row 4. However, at row 5 no dot

20 | is required in column h and both columns g and i are free. Because the last extra dot was

printed in column i, column g, row 5 is selected to print the dot originally intended for
column h, row 4.
Row 6 also has a dot 22 required at column h but again both columns g and i are

already used so the need for an extra dot is carried over to the next row, row 7. No dot is

25 needed at row 7, column h or at column g, but a dot is required at column i. It w111 be
recalled that dot 20 was placed in column g and so the first preference would be to place dot
22 in column i. However, this is already needed so the system places the dot in column g,
even though this results in successive extra dots in column g. Whilst this may result in an
imbalance on a microscopic scale, on a macroscopic scale this tends to average out. .

30 Figures 5 and 6 show two sets ‘of print where, on average, more dots are required
than in Figures 2 and 3. Again, nozzle h is not functioning correctly. Again row 1 is printed

first and a dot 30 is required in column h. As only column g is free, dot 30 is placed in



11. .. Aprinter having a row of devices which cause rows of dots t&é)is
deposited onto a substrate and neans to nove the substrate relativ C 2
mv of devices in a direction generally perpendicular to said row of dots,
sai d priwdeznoisscl uding; a) neans to determne if one or A Gd0/09%2d
devices is not operating correctly: s b) control neans to anal yse inages to
be printed and to identify when a dot of ink should be printed by
activation of the failed device and to fhift the position of the dot in the
printed i mage such that the dot i9 printéd by activation of one of the

devi ce 0Bol@mn/teRo%isPardl3 4168 rely@ird 86ks SIE¥sIGEM hl‘gut bEBS1sE Ch bR s Riungval dﬁ'l
wherein the control nmeans determnes if either of the to adjacent devi'ces

i s requi beth afdofsr32rand34cwe plaped inecobmmei, novwithstanding any theed? td ateandaten and i f
nei t her Iﬁﬁr equi red activates one of the adjacent devices to print the dot
in the s8%%row as the original location. 13. The pr| nter of claimi11l

wherein if th uhEBR t asd4 ﬁﬁ"}n
al r eady redui Se?b?hsrﬁ ont roI%(ﬁr%\:?laﬁrsd]gadg1‘.%1|%<;/§a%r % er o IA% \ﬁl(]iljgacent
dew ces balypnenow beingdwhildble, dbts 36anmd Bﬁmaplatélﬁn%w gnad i krapedtively. 14.

"The printer of claim1l wherein if the control neans determines if neither

adj acent devi &dsq, withimihe seane: of thesinyentiqnds ﬂmmmaéxf@fvmsmslotsrm@mlm&rzdl s

ow ana SopdessRFl oA feldnd s Beion anics I BRGSO R doR ARG

dot in tﬁ@mwgqejquopheﬁ@@%?ﬁmea%mgg 15 The printer of clains 9 to
11 wherein the control neans only activates dew ces i medi atel y adjacent

the res pectl v Visilst Mdequwedmnpcd onlyd¢onsidentoys peinted aftet ﬁmbexgmabrdnem '
nted tivation, of th device |1 h rin f clai

V\her ein t% gcx&eryoeplﬁq( Vﬁglh %\ch%tg‘?%; Gfﬁ‘eabﬁ?‘?fﬁag"rr @ﬁgﬂ

wher ei n ipfiBsedayi pms dafstn &whsm&aa Béfbfwhé%ﬁgmﬁmv?%oi%x 8, PhsiA ase fokC' a' m

11 wherein the devices are each areas of a photoconductive | nag rum

19. The pehind enteua aclobshould beplaceg tarthe nghte;fehe: failed pozaie¢,dut huoﬂlmhdadjﬁw ces
2Cti vat o FLARPEreRl LR Vi OF berdually TeGhia B Ha EPIILIOr ik a5 FPPROvGR 80 0
ggt i Igte egég?&%%%ﬂ e%"&eﬂ#gg& an glag‘?her evflﬂgéeé‘{i omcrgﬁggﬁgeéb%i tion
of 18 nk bé¢tesmehodiments desmbeMNEEEh‘ShEEE the&dtk\the dexd kovAgtistedagter’hdR. AU. A. As
O ) wr e Pomesiy pice pason Baupiopdonl shepd fraurchaetapere sy uifeapwal ca] c

((ﬂ )ig]y’?g]r% FH\Agln?Lﬁ%Iﬂ ?dgf%a?cﬂaf?cgit&aﬁeca]] ca‘] c™a] ca] cal] ca] cal] ca] cal]

ca] ca] ca] ca] cit]\ml]aisd baﬂppﬁmﬂedﬂh@ﬁmimthﬁdlﬁmﬂlﬁylb@ﬁkd}mth laser and LED
cJ" ##8% %&d ( }{vqj ga\ VU Ca%‘ff;g?] ga] cal cal ca] cal ca] ca] ca] ca] ca] ca] ca] ca

] cal ca] c&FE Pt aretagsoshere thealgqemeny of anink+, - x- -

] caU] éa]rca%ch? ca%ﬁ% ca?ca]aﬁ&}%ﬁ% ME@%P&{ "'l"ao}%g‘]] gg% %’? i % Lﬂ,@?ﬁﬂ ZZ

555 6668 aIbEUnhﬁﬁt?}Bﬂﬁ 9119961']ther1,e maiy be] adeifectmtlie pliotoc]ondlf,ctw]e imagin F

<><<<==9>| wr nhac” ca] cal calcalca) ca]ca cal] calcalcalcalcalc a

a] ca] ca] ]’@B aseh cHliEing ohflels ]:td&]om?cwp ER@@&M%S%
89997 i ;<as B eXP] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal calca]ca]calc
aUu c aj ca]lca] cv’] ca] tal cd] ca] ca]ca] calca]ca]calcaljcalca GhbC3GLO%&' () -!
107& ()-fz109&' ()- 109 ()- 9Y 10%&' ()-, & 10% ()-VdB!' Q $10%&' ()- "y
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to print ink correctly at one or more specific locations, the method including the steps of:
5 a) identifying said specific location or locatlons, -

b) for at least one spec1fic location, intended to be printed by a ﬁrst one of the
plurality of components, shifting the printed position of the ink intended for
the specific location in the image to a shifted location not already used by the
image, whereby a second one of the plurality of companents prints at least

0 : some of the ink intended for the shifted position.
2. The method of claim 1 wherein the respective ink is shifted transversely.

The method of claim 1 wherein the respective ink is shifted longitudinally.

4, The method of claim 1 wherein the respective ink is shifted both transversely and

Tongitudinally. | |

15 3. ‘The method of claim 1 wherein, when the ink may be shifted to two or more
possible locations, the shifted location chosen is inﬂucnced by the position of any
nearby shifted ink or most recently printed shifted ink, or both.

6. The method of claim 1 wherein, when the image includes a multiple number of

' specific locations arranged in a line, said shifted locations are located approximately
20 50% 10 one side of the line and 50% to the other side of the line.

7. The method of claim 1 wherein, when the image includes a multiple number of

specific locations arranged in & line the ink is shifted relative to the line:
a) transversely only, or
b) transversely and lmgitudﬁnally.
26 8.  The method of claim 1 wherein the shifted location is immediately adjacent,
transversely or longitudinally or both, to the original location.
9. The method of claim 1 wherein additional ink is prihted adjacent the respective
specific locations in the form of oversize drops of ink.
10.  *The method of c]aimll wherein additional ink is printed adjacent the respective

30 specific location in the form of extra drops of ink.
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1o print the dot in the preceding or subsequent row and selectively activates one of

said adjacent devices to print sald dot in the preceding or subsequent row.

20 15.  'The printer of claims 9 to 11 wherein the control means only activates devices
immediately adjacent the respective failed device to print dots originally intended to
be printed by activation of the failed dovice.

16, The printer of claim 11 wherein the devices are ink ejection dovices.
17.  'The printer of claim 11 wherein the devices are light emitting devices.

25 18.  'The printer of claim 11 wherein the devices are each areas of a photoconductive

imaging drum. '

19. ‘The printer of claim 11 being an ink ejection printer and said devices are ink

' ejection devices and wherein said control means is operablé to activate said adjacent
devices to cause printing of larger ink dots.

% . 20. The printer of claim 11 wherein sald selected adjacent device is activated at a higher

frequency than the other davices to cause deposition of ink between said rows.
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