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116, ‘and (‘c) |ocates the pul ses agtivating the .sel ected channels centrally
in the period during which the co 3%&b9ﬂf5310 of the group-are enabled. 35
The frequency of pul ses supplied y way o he conductor 114 is

one- hundredth that of the pulse frequency supplied by way of conductor 116
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reduced &h actl anne
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di ¢ hus é_ he egg? ele p8rt|5
e %‘? % e e
sel ect ed cﬁéﬁﬁé]@ rifig 91 pB Pve £r8lépt§e Eé:le& ﬁcﬂh@édlé&fe@gv 91{: ai‘garg a %
pi xel s OfhalL@/el fdiloWing, thar i€ R'say, oAt b? Hifke withl Sbtohods kridls @le&&%?jﬂ‘ﬂ berdd 5
subst ant i al printingOdtdris WA fthe SkdIs havin W8 Uheimam! AubiBS f@teﬁsd%@ﬂfsa\mmtdré:ﬁﬁ pkeleN

al t er nat idwrs3BByYIME ndZAey\bri chhnél$) € arll D4nd o imtHg OF @bﬁ&b@&sﬁ.&@i&c’e&m ab Rlidnses of
ten channel s of a segnent of a high density array printhead of the type

described in EP-A-0 278 590, for exanple, with respect to Figure 2(a) to
(d) thereof. The channels here are arranged in two groups of interleaved
odd and even nunbered channels. To activate a set of adjacent channels, the
sel ected channel s of one group are activated by applying a resonant

wavef #min alternating phase with the channels of the 55 other group.
Thus drops are ejected fromchannels of the two groups in nunbers dependi ng
on the number of waveforms applied in alternating phases of the resonant
waveformas the dividing walls pressurise channels of the interl eaved
groups_alternately. 5 EP 0 422 870 51 In Figure 3 the densities at

pi xel s opposite the ten channel nozzles are for channels 1 to 10
respectively 64, 64, 60, 55, 40, 32, 17, 8, 5 and 1 droplets. A single
pixel in the direction of relative notion between the printhead and paper
substrate is traversed in a period which is equal to the period of 100

cycl egsof the resonant frequency of the channels, i.e. for the frequencies
180 KHz and 90 KHz of the table set out above 5 of typical val ues,
respectively, 0.55 and 1.11 nsecs. These tinmes are those which it would
take to emt 100 droplets fromeach channel. The dots in the draw ng
represent droplets a maxi nrum of 64 of which are deposited from any

patti el ar channel per pixel and the actuation of the channels is
preferably arranged so that the droplets deposited fromany particul ar
channel are symmetrically deposited with respect to the pixel being
printed, that is to say the centre of the pixel is traversed after the

el apse of fifty of the hundred |10 cycles allocated to that pixel. The

| aterd pitch of the channel nozzles is made equal to the |ongitudinal
pitch of the pixels traversed by each nozzle. Thus in each pixel period,
i.e. the period in which, if supplied to the el ectrodes of any particul ar
channel , the applied voltage pul ses woul d generate 100 droplets, the nunber
of drgplets from each channel woul d be between one and sixty-four in the
nunbers stated earlier. is The droplets are ejected fromthe sel ected
odd nunbered channels as a result of actuation of the channels during the
positive parts of the cycles and the sel ected even nunbered channels are
actuated one half cycle following, that is to say, out of phase with,
activaéion of the selected odd nunbered channels. Printing starts with the
pi xel s havi ng the maxi nrum nunber, i.e. 64, of droplets which are the pixels
traversed by the nozzles of channels 1 and 2 and the tim ng of dropl et
deposition proceeds as follows:- 20 25 30 35
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40[ err] 243 ,4,6 24 etjc3git c 2,46 etjasB5 29 2,468 1,3
41 , 3,15 29 r 2, T ° 30
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channel s gyagualll y W glgns anqi g@en nar q@es. Chgggpel Np. 1 th1u§5¢§p05| ts I
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traversed d rdduci nk®t he d<=n§1 tvl of pédntingl it beuomes po§5| ble to
simul ate thmgl ayi ng dmvn of qu.s of vamw ng I [ near density. &0
Al t hough i fr_operatTon BTt {Te] tre—gescrbyd—e
i nventi on f pqlmn]‘é) of 19?2.:11‘|nn Pdh mm 8%‘3”(?1 the rd¥be 25 10,250

KHz./ aneb the small size of nozzle enployed tend to ensure that the drop
sequences enittwilebp fpperantt from inspsetios of dergbovesteble dptitha tbenddefspiiated laitantelngridualy an
i ncl i nat i ovidengand [then faraws. Channel Nopd tufs depesits) dwps evehyocyeler fpen cyElei 19 Danyclp &2,
avoi ded bychaspl Na: A gvannhhalficygle %Qﬂ'bcxchﬂ@t feci2Y chanoelitend eveencyélefrers cysie 23 yio cycle 80,
i ncr easi ng;ht"h’é' areuyy beliaveln fromfcyqler@Sifte pysle 0 \ohpnnelpeayeny sptle am pueletd{ do cycle
electri®a °y hapne} 6 evsiy balf cyele fram gycle §54 1,pyclet88b fhanngl 7 qvery Craiminam cxslel 42de exslef or
dropl et ejBctPYg 8 ‘1°rV| i P’(f' @"‘rﬂ?’édnttﬂét‘* £hAING RIS PRt TY i Fromergter48 tegcycle 53,
represent & §° gfaﬁg nt, he d. However it is

|

0k
limted in, %{E‘*? *’?ﬁ" &eq f@ -‘f’"f" oD 2 oo e g tpocomos

CR n of Imes varyln inear déns
fr equengby Wjdh in operatlon of either of the described embodiments of the invention the frequency of
operation, which may be in the range 25 to ,250 KHz, and the small size of nozzle employed tend to ensure
that the drop sequences emitted from the nozzles comprise separate drops, there may be an inclination for
the first few drops of a sequence to merge. This can be avoided by applying initial sub-threshold resonant
waveforms or by increasing the energy content of the first few pulses applied by the electrically operated

55 means of the printhead to the channel selected for droplet ejection.
It is to be noted that the embodiment of Figure 3 represents a higher speed (x3) embodiment of
printhead. However it is limited in the range of patterns it will print, to a maximum spatial frequency. It will
print "white, black, white™; but not "black, white, black™ across the row of channels. Differently expressed,
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print "white, black, white"; but not "black, white, black" across the row
of channels. D fferently express 0 422 870 Bl the enbodi nent of
Figure 3 with a density of nozz|§§’°“t§2f5°§§r nm prints any pattern at
spatial frequencies of and below 4 lines per nm but is restricted in the
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‘cor r espondpiingingaunber of droplets, said nunber being determ ned by the
selected tone of printing. 2. The nethod as clainmed in Caim1l, wherein
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di recti on edd theepiteh phsgidmozzlesent and the pitch of said nozzles. 8.  The

met hod clained in any one of the preceding clainms, in which said apparatus
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of safid chdMding $idswalls ob Pﬁ Gad %‘Eﬂs AP faspactive opipzoiostriGpodipnsywhich are
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roFI i

t ffect W9 aplr
channel s i f® rgp? smnngge?;gaéﬁ *ﬁF P(?éﬁﬁ' b o Sl i 0
S

si mul t aneo ?‘l e ect Q1T "%ye? edgrgcY uFe’lenel s t her eof

e e eﬁﬁ%ﬁ%@ﬁf&a ﬁ'"““‘?%g@msﬁfﬂ%% EES RIS ¢

and in whi gQpind &t SoletRIIEhannals Bf b MBI Saill 'yrdupOotH RIHRTele GORP frbsibhty df ﬁlse%t ep
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groups o, Fhdhmbthod ¥eoingfto tahe ohd O CRIARY1 & 8D WheiHS the channels are arranged in two
interleaved groups of odd and even channels respectively, comprising the steps of selecting a band of
adjacent channels for droplet ejection and actuafing the electrically actuable means to apply sequences
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applied by said electrically operated neans to the channetrs—setectedfot
dropl et' ejection. 55 10. The nethod according to any one
wherein the channels are arranged i ppig22ighp & eaved grou 'ogi H@IMH@
channel s respectively, conprising the steps of selecting a«

channel s for droplet ejection and actuating the electrically actuabl e neans
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channel s and théeledlicayneiualle aeshstoamplyi assqmshcesdipdisésaE Bhedy of @mpiftdderafld Requency to

| ongi t udi nal eesUktNlet ejpetio fiemm the fselempdathannelak ordBartth& lonyitudiial scoustie teseriahti@qabney
chanﬁuel 2and atoteisatea odrreppondind munboof drépdets, shidinuratber beingl deterinad ibp dhet daiected tone of
el ectrical | y rgtingabl e neans to apply a sequence of pul ses of energy of

anpl i tude and fre uency to cause-droplet ejection fromthe sel ected channel
at or neaf %laﬁ glaimed in Glaimy s wherein said plaetrically axtuabln cypanOetiecting droleteiection
corr espondi n aapls By 6'?)?'?9?@9"" stipeposiiypripiero-dleqtiscpidaenel pertiane of soid chinaels.

selectecft ri nt thod as claimed in daim1, wherein
T i L
channels b t

of said chgnne?!% g@gf'% w'tFWapr?etf g 8m§f° Caim2 and in

apparat us, charpghffel iR G Iy w6 bl
over a Iength of said su strate W t area traversed by
sai d channg) .ThdQnetitbd chitfed M tdkHd :ﬁbra(ltlﬁmdtl 'cﬂargte'i‘lhéﬂ S’y et‘fah &f’abﬁ A egéﬁ printing

ef fecting dr anfht QIR thd Eespondiy HarmbMB kiyuRbdr! @b SRG fouf, BPERSRs.| N
approximmtely two thirds of the pitch of said printing el enent areas. 5.

The met hodéc|The method taifdbd inrGldm @ Cléimad oNClaim 6/ Mg thesh & Briedrbphd deposition
deposi ti on orpneaid kubstratesyimmeptrizbitywith tespacet tier ppintinglomatifeapamBdiby@idcdhamere!  of
any nunber, up to sixty-four, of droplets. 35 6. The nethod clained in

d al@3 CF-ai e anethod Qﬁlmemﬂsanvmpfrﬁ?lgmng to B.ecomprigingdiie siér & etfeating slibstpitieitequality
depo$tt idn orbevapmithe gikchiof e erirtipgrglement @wps gn b stbstrates ipeseid direstiorhad rejativen tovegnent
el ement area aﬂﬁ’ tha itk %?’%’éﬂzﬂeschannel 7. The nethod clained in any one of

Claims 3t corn(_g)rlci the step of effecti ng substanti al equality 40
bet ween th 3& ?ﬁed'a‘i' @ 'é“s H‘ ‘f”l‘i@' it arargive is A reigihepd
al

di f oom risin ﬂ'f?zf ancgoppoqqqé:hannel
irecti o %f féf; %p t ﬁ'% al(pe gﬁg jon %'éi?hafﬁs

s printh %"°?' f§; Js FBbetlo it ol <t
'Sapr'n e H&L EL&@ rﬁqf?&nj!sn di li ougsofln relaveﬁhg%
SPaSS?LScﬁ;ﬁ@ga' xﬁﬁ@sﬁmw LA ek s ah ob ek i 86"
di spl aceabl e in ?shear ermde by opgr ati OH of sai deelict(&l ca%ﬁ?yn (ﬁua%[ e means
to effect slr apé eiethed Edibdin Cidif 8] &iitlwiidhathd)8lannefsUPdiraRdedGn Mo gRINR4, BSmprifg the
channel s in ateplofieasbiirigyforodroplst @jeption Gbledtét EahdBVE dné BR&HRErSups &N &V InteR Al following
si mul t aneous legabling efaelactet chamelsoot tithr @il @t sakj GrElPsWR adfalf epdecol thd 1RSI of BaseROf
and act uat i ngpRiiebssidetickidally opaated mean$ tocbecthanroisspledtetl forLzapies sjpstion.phases of

the fr eéﬁJencx_ of said energy pul ses.
he method according to any one of Claims 1 to 8, whersin the channels are arranged in two
interleaved groups of odd and even channels respectively, comprising the steps of selecting a band of -
adjacent channels for droplet ejection and actuating the electrically actuable means to apply sequences
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50 9.- The 'nethod clainmed in Caim8, and in which the cha re_arranged
in two groups, conprising the step for dropletﬁ :ﬂ@ ﬂl

sel ected channel s of one of said grég?)w an interval fol " , "
of selected channels of the other of said groups of a half cycl e of the
frequency of gulisR%f vI 6 the RMd StihfbisCf @@ tbahdCin lahtyphagawiftseqhendas BSpulses bitvhergy
channel s sel appiRd 16 Mo NérDEHaRtolstyt @t bafidl to 56ct Loirespdn@ingTRiiniae ¢ Gltapletsi frogn the oddny
one of Cl ai Mechdnnbl® indhe bEAE MEintitphiabewith thyaztich dlB@plets from g dvénchennels intbebandav ed
groups of odd and even channels respectively, conprising the steps of

sel ect i ng at.hadnettfod ad¢oadingntd CldirariD.edompfising thly tupthes tstep jok garyingnthe mibitha oft then band cpf

t he \el ect ri cadelegtedichaumisirsucesasies aydjesqs heyesorant feaquancy @ vary t@ppriat dasity.870 B1 of
pul ses of energy to the odd changﬂeéls of t?ﬁ@k{)@;d |dn antl-phaset! WI%th
sequences 3% Thalmathod ckimed dr gy oappl Glaigs d do Aid @pRaFAiHS| i% a grntheped compyEing @
ej ect cor r esRofviPhriezaeieptde matgial iy wiohspid °F?"6‘PH P"ﬁ dormey a’E‘rP&’H?Pé? ghanppl PN’Q'“%&'H

i n anti -Hhasevally piraehef ssjdeshanngls heye resp Y%P' T‘Ig B$a§

band. 5 11 HE-HuHICREN S e TR g C 'ggggﬁ °"E"ﬁ‘é‘°’fs £ §g;';g!;§p
O; ;/ﬁryl ng t nnPl%ﬂn 51': %F ﬁtéer QU ct@(?SII‘I‘IUEBT‘IGO ? gﬂ &I!.O Sd
o e oo R L Yl L T r?"ﬁé' e
conpri si ng a 16 Iofmplaezo el ectrl c materi aI i n whi ch sal d channel s are
formed and,g pﬁ\‘a%oﬁ Rl in dhyVoridi of the rél8dihclaims whbih the TharR@Qéhg cridefinozzle

channel s haVegiinfsd? 8hd EnbfnePdeRdif) redpEctivdly o il e tran@stSor W toCTnd 128 1o RN anE 23D Epepy
said el ectricghly actuable neans to effect droplet ejection fromsaid

channel g characterised by arrangi ng said channels in at |east three groups
f ] nt er| eaw.etheGhottivd &lafned Grialy opé oLl hraseding clifris)verereinssatid@guenticof Phisssrepplicd by
channel of eamndeledricalyactitbbineays Blupthe eangb 50 KHzlte 260adlas| y enabl i ng for dropl et
ejection therefrom droplet ejection of droplets from sel ected channel s of
each group 1beThegnettiotielzimeed in anyligeceding deincepyprising thostey ofadontrolling the Bhesgineantsaichf

cl ai med #n aniitia pelsesf of toheh girseid cseduagrse lobipyiess whensererthat e dopiaimenmitiadebygsalé!, initial
channel nozzlrulsd$ erpwutvpllysapbratddannel density respectively lie in the ranges
of 10 to 1 nmm 20 to 10[err] and 2 to 12 per nm 20 14. The method cl ai pe

in any one 16f Theraetiodcairad iy C!:"l"al"-n'ﬂ whmg}eérlh?pnglala@ ?’F%Q?ﬂé’h% atgsba % "te"d'"g

r§

applied by t hfe"aeee'v I“T @%F'I 'e‘?jm
KHz. 15.%The | qPF sﬂ '°8'F8?

0 rea \ tion, com, I’ISI
controlling t % e|r ot al zzles,of ro?viase ul row
sequences of lgﬁg % & i n of
pul ses are muf 3%‘9' ﬂe FI t{lge'if,#}ﬂra é&h r&Jerla etolF;;]nt ch

t he cha els are arran e ura r ows extend| ng transversely to

the di reCt '1ﬁ i métﬁdda&éu\‘@d W)élhlf?tm Qombrishg Sk 3tby 1 Sricting Jaf:}ﬁplﬂiﬂugf)ﬁdﬂ&\ ﬂiﬂdthb he
nozzl e pitch gdsirate bt SsHafdtus OMhtibriary2 antH ausiRg GolRRE ahotib® bbivBerN teh&bstfe Sl the
rows of the pidpsrbiud®betedh Quddbdsivé ipfiing bpFaltts 16 MORSthe Subbthuls Wiativelytto DB apparatus by
transverse t ot gitcH inkaldefirbdtionof@lativendtioh WEtheTprintisy slenangpsas.si ng t he step of -

di $posi ng the rows of channel and their nozzles so that the nozzles of one

row serve t16. Trei méthqal caimed ineClaimet?, cammrising dife Slepr ofvpriptingshycdepesiting sirepistst fram the
substrat e whi clanrel eziiesi imthe pentra bbacinprinting alottentaea pridedral to sai d direction of
relative notion which are interleaved with those which the nozzles of the
ot her rows 18eThegnathed slaimed in @5 prepedinptlainysempsiging theisiep @f sriangingihe,srrays ¢ shagpeisin, g
the stepsof efs&er patyofdeus iowsof phapsnlp e &pwatof B??h\ﬁﬁ’ttq‘?'"ﬂ rﬁp%\ﬁyﬁue&"ed witfplack Ink
appar at us st agnddeaefhesthge eamay °‘F%F’!§'tq'§5’%s"190tf"f oS BEARR é‘ﬂ W@“@%B Y gy puint Hd
the appar at use#Bah@ass %‘F?B@'@s‘ﬁ" rs Yt‘h E ‘% Eﬁ'?lﬁ%@fﬂgB° ?/é‘"?yaé'l r%?bsé' ‘Qiir
rel atively tos"cthﬁeﬁﬁﬂﬁéﬂazﬂ"l‘]%d??? teﬂl"f Ipckiinic og infe g agy Pf1q isR PIPATY &9IGYS v e

motion of t r|nt|n re The.. . .
17, co At ﬁgec ;m & e R S e
o he ¢ i) as

enq fareas n

nOZZ| es int hfr‘o c%ﬁ\ﬁnﬁm&'id fatgatlively Fith JMC%QOd
clainmed in any, %ﬂ nmheﬁﬁémrobﬁie&ﬂn frid&hs 36r @bhnBdting\hb @RtihdlOwitniSsodbd @Y S
of channel s iy electrld%llysggtanIE nSdahsS foP bifectdl upb? ¥8lecibn SHEARIELAd chdifols PaEvoRth

each setgbei ngsdiRsmé bi 2/5rion SHBEM bfSchitnblseparalifd siliéWall of said selected channel to apply a
pulse of energy to ink contained in the selected channel to effect droplet ejection therefrom;
characterised in that the length of said channels and the dimension and length of said nozzles are such
as to afford a longitudinal acoustic resonant frequency of 25 KHz or more and that upon selection of a
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and ink of: the three primary col ours and dlsp05| ng the H Iu II, |for
printing a row of printing el enen endlngtranma im EE,I!
direction of relative notion of tEg%;"re"raggegﬁld t he substratecson. Al £ac

area printed can be printed in black ink or ink of any of the three primary

col ours. 50 chaAfbl akd @Bn SdioctEH 618 Gonb BKprinfitg feHMABERRAANGE the QIFPNFitaly atELaBiB mdsrsayrved
paral | el chggplys sdhuehcsd? guists dEendlgy 9f shblitlandarsiuegicyr te S4UeE tioplet efiictiba fralttes
whi ch ext endelédisdt évanrer Bigérhwsias the déngu@inkicatowsfic rdsanasthtzsgnenkcys ta Bjelct See pravegrioadingn e
fromthe nexumissk oftdf@leﬁﬁsu‘trmh&er taing deterentned by the saldctsd tank iotrintrgnmuni cat e
respectsi vel y with said channels for ejection of droplets of ink therefrom
connett i o21. mepaneusf @ claimedh ic Claimg 20, [whereh asaidethannalst 4 formestincae besty of rpiezerplectric

el ectri cal | yatedal aath haversisiaryeall perfionsfrpled 59 a3) touodisplaagable tby Reration o §aid) plectrgally
channel s tr gefuablermeans; 5 di spl acenent of a portion at |east of a channel

separating side wal | of said selected channel to r
i nk cofft a?q‘néﬁpq"ﬁ“st 3s5eslainaddp Clajp €1n ofeip sgid, sidg Y’ﬂ'c‘imﬁ?sg%? \é?'edege?f’tt? 8 dFﬁ %W om
characteri séEPaT ﬁ°‘1°rﬂtsa‘9ﬁ@cq"@ abjp meaps channel s and the dinension and

Iengt h of S OZZ re Suce of%?almscboqo he eE}I sa%rlgénk gér gjran Hﬁtp Falltyo
resonant ?sl’ rlea a thg% Sm ﬁ ? E&{ eate PO
422 8795 Bl d sai r gt‘a selgct angl opéal:

for that Ch fofala ’gzjt: ﬁﬂﬁ%@i t@ m%ﬁabﬁﬁﬂ ¥ the L Jloup® ¥ Béha'i‘mels m
sequence Of s%ﬁémfb a@'aﬁmﬁo i sevBHEN drdpS iR fHeYondtibd chahhals.dr Op! et

ej ection fromthe sel ect ed channel at or near t he | ongi tudi nal acoustic
resonant 34, QapRaGeY as! Gaifidcimt Claim G/ inSRA Ml AghnBl LNty €ide WHIIS BleCictuablé aidifatingTber
bei ng @et er khanaél slay wakkcars aisRaoe By bdid Slo@icaly dctiiblé) thoarls 1@ dffect(irpyilét Bjedtion ddm a

cl aj med i n Ghanhen tRédebetMaa, aihbreirathél chdnagis aleSarangad fio raiedsti threa goomgly ob fnterleaved
piezo- el ect channet@t eri al and have side wall portions poled so as to be

di spl aceabl e by operation of said electrically actuable neans. 10 22. _
Appar at us2fdppdratisraagording @ ammoasl of Glaimse20ntos2d, avherpinl ghanaannglsoprei asiarged rie twol ed
SO as eo be inkriepled groups ¢i oddhandreverpehenniels respectivaly and whereip theyelesticqliy Betuablegnagas

23. Appar at $ervessupen selestien ¢f @ heng ofpadiacent clennpisiie aprly pesiugnpes,pf uises of eapray to the
channel s ar éd%\rch%.‘ﬁgieef tha bangs iny prdireh "(ﬂh"g fP“'F‘??t @rq"efav/éap"emmﬁg%'e" t he
channel s of ch3qgels gf ge'&“ij\t)"eﬂﬁ% §po "}@ odg ghgnnplg in the band'in
'sequences arft-ehape with thecqigefiongf dloplats from 8" ?[L“e'if’ l&i’ﬁ ted to cause

sel ect neI s of each ar ou to b ?‘3. Al <as wtlvkiéta}eotps E&mllet EXATo!
st cr PLgphe A 5'f g o ?Q e B R AR
durati on to?gi g\/{{g% dIs fngqgg\%&ﬁﬁls o %?o é‘@?&ﬁt@ {%édﬂ lafl and 4

Appar atus as AR st Eé{é N&harti Qeofv’lﬁé I's
are actuabl Qe Eﬁ Lfﬁ 3’ Qn%é enable ﬁ\% ofsdh%elw ie'ﬁu@&éet | ;e PHRAS aé?l)?e@aﬂtﬂe

el ectri Cal | 3@&&& 48 asleaﬁaﬁbsadta&haﬁ aﬁ ofd£1idR bitdoveRd! Bropibts thefefreiil @ channel

t her ebet ween, wherein the channels are arranged in at |east three groups of
i nterl eaveg ﬁ@b@ﬂﬁbebss clairibd inAORAY 28, Wherdifs Gald GleBificall aquile Ofiean® bre Gdaptetsto Adatiled

23, wherei n ddprt 6BABHNRING adiicentahinaelg @iCutdassivathal? Bycles of thé Gredquedcy et aguabiorpsilses
odd_ande evenpplisamithd chairepect i vel y and wherein the electrically actuable
means serves upon sel ection of a band of adjacent channels to apply
sequences2&fApparitseas diimed or gy ane of BRimscA te (2@nwherein edld elprtricallyrastuablo Meens-athase
Wi t h sequencdaptasito pasble @echshanaeldar gpedindsufficient fopeiegtien taerafrpntaf 4P fpctdy-forr dfqﬂ@ band
to eject correspondi ng nunbers of droplets fromthe odd channel S |n

band i 15 aR®iAppiatuseas\Fipimed firoany] etqf GRS 2041002 wherein the,chanel legaity o §° of
the band. 3cliamgter r?Q?’EE?'t&’@“s&%’eéﬂ'eﬁﬁ“’ﬁMI" Inihecpige P Hoimm. 10§, 10#R 20 P o aﬂ?h'@!“

di vi di d | | d I h :
o oo acedbbeite D S A SO Al
froma Chan a ﬁv?r %%&g pﬁ] k s%n@{h b tﬁ%zzle
gr oups bf i E %& |e a . ufhb o«?ﬁ ao um riRtingaRMent dfeRs

adapted to iﬁ E@%@ 6’§ id dird oﬁQﬁ fefative &Hffels and their RRARCHS | Ve
groups and tc% %&E fat théndIGE P Bach frows SHAIBE pribt bl&urS%BHSrWé%as 4RGP & siéhchrdab ah
channel s of §N&EFaHNNTCHEES bERFBINRE WHith ElteRM@EIE @& S d@lebtdN of kkilivd MBtioA fand
sever algs dr ORInth SretiftsteBetl M thesh.whidh idnd4z1és ofthe GtheRidWe deriéito@hi@i M 26, wherein
sai d eI ectrically actuable neans are adapted to enable droplet ejection

f r om adj ageMppsrhasnaadigimaitin Snycbe ssCisims batof30 oyetersthendrray lofchmely iscamanged in a set
~actuati on pudrses of46ur rows of etamieiseitle towrs bhaacit suh heimgd siapted for the supply thereto respectively
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28. Apparatus as clainmed in any one of Clainms 20 to 27, W
electrically actuabl e neans are adgﬁ;ﬁgz% %oeﬁﬁbl e each c Hlmmllﬂlmeu m)d
sufficient for ejection therefrom ty-four droptets. 1458 29, =
Apparatus as clained in any one of Clainms 20 to 28, wherein the channel

length, channglpiaBieisic b Fk 86K F tha Rl SHREkIHE N e foBAHRAR itlo VEsYof lebdh setard e
range 10 to 1413Posed Qo birdbid pibting o printivig elertent akehs [BF fanyTERanndDof sAif B8t i bldék idkSor ink of
cl ai med i n angny @heof@e theb@primaryddlole. 29, wherein the channel s are arranged in

a plurality of rows extending in operation when said apparatus is printing
on prints n@aehanspricher eas of a substrate 50 transversely to the
direetion of relative notion between the apparatus and the substrate and
t-he nozzl e 1pi YearfehrémzugaRiucken untprsVepwendung ieinbreTréndichen auf Anfoiderung atigehendsin Tintgnefrahlows
of the pitch vwaickiune niheinergAnerdayng raraligles endle; dieneite)jap Seito angeardngieiRdoyngdewallige
sai d directi o¥pitevipde babpy, dieysich dm Lingericaiung) derKanfla| esstraplan updiejnem #ana) xen a%
di sposed?®so t’ﬁﬁ'ﬂs"'ﬁﬁ?éd%dﬂ'?eé@'b?'"eéﬁﬁ‘w Wﬂﬂuieér%e‘f’%'s jtiden ?'ET rVarbindung,siohen,
areas of a ro¥pdp ™ 6"3?“%‘5% ‘B‘ﬁ '° '\93 EH' p'i“ﬂtdérd(a\ﬂﬂﬁch

ext ends nor nd 'tP' °’§ Intp " é?l n e

e e em te s eme
ggt erl eave? emen 11 r§1n ntjeg;sg enwan es u Ite f?k% en% rgio ul
Appag at usgdrbl ) ﬁﬁa%n S dlie a&; ni% .Lrs;.t ¥

of channsi s | Austbd 41" akeﬁ b odr W B L% a@ (Enéld

of each set bgjfgs ﬁ(gltl rpﬁert %nshm n¥ 1dn ﬁﬁiﬁél&aﬁu@tﬁ%cﬁdsyrﬁ Hreduenz von

bl ack ink andodemﬁem ueaﬁhmi.st ARSvRRIoRY difd3 iinafsQln@ dinds DAdkEbnWeHRs AP @bk éﬁSKa |

the rows of e@ameﬁgun@a@ e@hﬁ&ﬂ%&ﬁndb&e@ﬁ%hﬁnfﬁ|d?ﬂéuﬁ&5r@fgne&h’léf6]§d iibr ARGEBUhd

areas bypany rbqueicinziliges amthirff tTropfthdh-Ausstosl VoK déhh aishwifilton Aaiyal D6 @ded fnatieBi der
tihriee pri mar Viosgmidinales akustischidn CResehanredueizczulbewivi@h,§ i sifgertsprachdnte Keahl v Eidpf-

rwendung eidhert aubzdpBanivesbeicdid Andati durcheden gewihbacivaskidawert Destivem sird.ahl -

vorrichtung mt einer Anordnung paralleler Kanale, die Seite an Seite

angeor dnet 2si Veffalwerdngch \dasprucel, e welchemndie okigiizein betdiigbaren Ehrichtungdnnegjs Trépfechem g

der Kanl#e erAusstefcdue denKanélen dereh kegefiatieryngrentspragheger piezopipidfeshior Seitpawandabschnitte

trennen; mnit der KendleRewirken.yon Df sen, die jeweils nit den Kanal en i n

Ver bi ndung stehen, umdie Tintent rdpfchen dar aus auszust of en;

Ver bi ndung®e ﬁ&@%&éﬁs@g*‘ f} \Pé‘{?c"*t]ﬁig o t:‘k’é’ﬁﬁeé‘“ﬂ?"ta' %?W@ﬁ‘f"?’g'i‘i?*bﬁlaﬁ%ﬂ’ 995w,
ei ner Tinten

Gor Ao 3 Go8 I @wamw@%ﬁmwgsv %kg?g@efn%&&aﬁmwg Ll
Abschnitts we '% "é’ ei ner ai nen Kanal trennenden Seitenwand des

ausgew hi tgn \ll% én na% E{Mcll; gﬁk /@igﬁ Qur @ glavﬁ g el ngr éhen-AtggbseauThm €
aw r |

zu OoertragenTréi
ei nen Trapfchen- ussto ge ennze r| tte der

vahl der” L §NOorighrén K&n%eprden% &em%amﬁwanmﬂmﬁ’asaafsleﬂmﬁ% Meaan DHRRkeR: NE

| ongi t udi nal em@iiasich SR YeROHRPBEBAdER KRl dn BSNBbige THIFRcha R izaHIE 7 B4, ermBglicht
gewahr | ei st engjrgdes Ausw hl ens ei nes Kanal s und eines Drucktonwertes fOr

di esen Kanal und Bet Ati gung der el ektrisch betatigbaren Einrichtungen, um
ei Qe Eneb giee pudriarirar geh ahdprich dnspructier eterls, 2as den Schiittapnsisy, ehary D pig®n-Auftrag auf

ei nen Tr 6pf c hdom Atgsmhadial/ symneeischain dgawgl dat deprDrichelerhentbersich ce bewikére direduroti eden

| ongi t udi nal efengloedredkbwitien Resonanzfrequenz zu bew rken, um eine

ent sprechende Anzahl von Tropf- chen auszustoBen, wobei die Anzahl durch
den gewi | hfft eYerighrerc hech ivinem tdep ArspiUahet 3 s 6l daspden\RehrithsHiwelt, ee wepgnsighe Blichheit
bei wel chem damisckancix TellyngidenRruelelepenthesichepyfdpm fragamaieial inder Risprngifen Relegizbe-
Ausst 0B aus d¥agungd derTefne der @é?j'ez&r‘?a‘@ﬂ‘a'hg ent spr echender pi ezoel ektri scher

Sei tenwandabschnl tte der Kanalﬁ? ?} rep: naéh legr ch I}m‘g‘de
o | égﬂ p
en!%g rlm%ﬁ r¥ehd 8@ #vl Egyg % élé‘g

qeg} VOI'
ausao:f:chﬁﬁg i KA i
§d6r5w

von j edéh Kan o

gegen |e e
Druckel ement i Jj%sw\'%f sl Mgy Rorkp S Ah'é&& L iicn
i n’ Einrichtung’ ve er n VO al zu
Ver f ahr en nativfg.&ﬁp % Hrﬁﬁ% HoF Wio am‘e v§¢ F’ Nibefppéhder Kantle
Tr 6pf chen- AUfgufw%QﬁurﬁlLWon%m E&@Qﬁ&;ﬁ@&@ﬁ 'Tl%bfcﬂéﬁf)\uks@di datals SUsYEhaReSansle
Drittel ngder gfjohdbBl weidbn [NdUFAnBECHE BERMRR KdiSle oibbr den\@r[ufp'éhﬁ QifeiRdhBéHolgenden
Anspruch 3 oOhaseh deickstubrzlteDBi6RIUPAS KohiiGiwerdd@B em Auftrag auf jedem
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