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by the second @athefrr@reridotgoreiingraintontr rows arveagdddip awegular drivieg ddershapen been rdestribad withe
first dot f orefereance tolRgwer?. Howaver) the Gloiorming elefivat rowst can be emandeddip othbredrivieg ovderscast
form ng elsenshotn indRiguesy 6 rFoapramplethe brmecksioets cdntkei aaidedhly erteagingthat dhejelemants atitheg
el ement row firgt ddt formingelernt ow Riffe Pidyere deven &t :Eret 95 pdd prmbpred fimiRg: dn elereants o dho
el ement row eagend debfoqming-elameat kP35 tR3giaraciivanat @ furd py 9d§t"u'amf°drtm'm ) e\@r"e%m
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30 form ng el enent rows or the thlrd and fourth dot formng elenment rows, a
shift between the horizontal dots is only 5%4% (=0.035/0.25). The snal

shift can print practically a horizontal line, so that a draft character
and ruled lines can be printed in high quality. In this enbodi nent the dot
form ng el ement rows in even nunbered rows (i.e. in the second and fourth



rdws) and the dot forni ng el ement EBWs425r286 B3 odd nunbered rows (i.e. in
the first and third rows) are 35 shifted by 1/4 dot. However, it has been
ascertai ned .t hat characters and patterns in h quality c inted in
practice b{l° é%ﬂ’%? 13 dptetith 19 °5:p %’h‘f‘? eqoath &P‘nfj'g i APE9TS ’%t% Q%? ﬁg‘{’ fh Q'F .
1/3 dot in 44 ebWFWWPFPe WotoeR dB¥BT size formed by the dot form ng
el enments. A wire dot type printing head has been referred to in the

iI'lustrated enbodi fshi¥er Presont dotvamiiis@n. HaWweeer shiie present
[ nverL,j on can b.e_eE ELniiJ_.t.{_a.;ster 1ype printing

head, 40 a th mgétyr@‘e si tltﬁdqtmertéwtl j@tﬂl&@droxw ubbf €cartls- peiy tiype
printing head; k je it i ng-head—Fre !t helrat—transtdr type

printing head Wlﬂ'im)t her mal (p2&eraa) ve t Ype3prP24) ng head(nse ps@mig ded

wi th heabing el Wem _ed substrat & sudf ace. The
bubble ink jet fyp opavi4ngeti shidts and heati ng
el ements near tp_the dotgsHify et an ink droplet by utilizing the

expansi on force of partially vaporized ink. Pdd i jséiftype printing. head
‘has piezo-electric elenents 45 associated with ink reservoirs connected to
nozzl e openings. In the illustrated enbodi nent, the printing head has 48

dot forning efuehaspere, the,ghove-desgrigechampositients prapiov fawr dot foaring elomapbiaws. Gt thexsamee
used with Stliopal aifachrap de geariy gbtaipagiens aE?’EW@ﬂtp‘é'ra"tFﬂfr'f"f‘Fe?"ﬁ'b?ses""iﬂS‘E’mf"H‘fsm n

el ement rows FRFP @de“i"ﬁ‘"ae“rtﬁ G?té‘f"“ ﬂ?&@?"ﬂ?ﬂa\'}é"‘ "‘G

reference tcﬁf"‘ﬁe "t' °s"‘d°t
arr, angecf"l E ma?t row @rm {Ig O"ﬁ'"g |§ F%:"dtt he
sane’ effecf@’;@ iy 8" ?ﬁ’ E\gﬁg ;.&mﬁ m%&;mﬁ Fatils J,’ A
‘dot f

étiom' ng;rmtﬂeh' éjgn;%ﬁ% ‘f"th secon en OW%EOH rn%vr‘\;a%%S to P36 ar

driven af a third or odd nunbered tlmng the el ements of the third dot

formng elenment row P13 to P24 ar iven at a even nunber ed
timng, and the el enents Of t‘b%t %ﬁ’r{ ,fol‘rrﬁan Je}}c‘tlefl?:{s row P37 to P48
are driven at a fourth o&_;even nunbered mng. 55 - “TNdt is, the sane

functional effect .can be obtai ned by SJ’HJ'[I ng the second dot form ng

el ement gow P25 to P36-by one dot with respect to the first dot formng -
el ement row Pl to P12; by shifji ethlrd el ement row P13 to
P24 in the range 1/9 dot g &glfb £ Yot Qgﬁrﬂq‘?e;spect to the first
dot form ng el enment row to P12; and by shlftlng the fourth dot form ng
el enent row P37 to P48 by 1/9 dot to 5 EP 0 425 285 Bl not m)re than 1/3.
dot wi t hesr dhpdett forming: grmegicionh i Bof) WhighrArngiven aledd inumbgipdieings pnibilg Ign‘g

ar r angenentelefgant revs BsE. ShutiFh "l’?\d’t"ﬂéatﬂﬁnl"mﬁ’iy tepling Frﬁrﬂ"'ﬁedlreﬂ‘s‘ft“’e"é'?ﬂ“fef’"1 and
3/ 4dot  shilfydot and in the paperfeeting direcfien Y in the;fqllaying second row
third row , fourth row (Pl [err]P12) (P25[err] P36)

(P13 [err] P24) _ (P37q[qey§doﬂ?4§})1ﬂ10 1/4 dot shift 1/4 dot
shi¥t 5/% dot shift Furthernore, bed enbodi nents enpl oy
four dot form ng el enent rows, but e sanme functional effect can be
clearly obtained even by arrangi ng a pluamdity of rows such as six or eight
rows. For exanple, even when the tfg~fbfdidet eshfts are arranged in six
rows in g head nounted on a carrla@ é-a-s—s-h-ow?ﬁj) Figure 5, the sane
functional effects can be obtained. In t#& case, each of the six dot 20
formng el enent rows (A to F) is L49redlhy Pt aflthly a plurality of dot
forming el enents at three dot intelk@ er feeding direction Y.
Each dot fornming element row (A, B. C) which is driven at odd nunbered
timngs e&nd each dot formng elenent row (D, E, F) which is driven at even
nunber ed ti ni Retdorming slempataqivsihavingcagual gumbprs\gf Q'?F‘Q“Eé‘ﬂt@cﬁee'! gpspribed gheye: e ;‘F%?fdh?tg
adj acent r owmbgyr @frdot deming plegeits (of each Joy imgy - diffen fon expmple. Hg; 39 functional sfiects can
dot shift g ysly besobfained guen yonranging Batdpropiteral share Af the d°'df"'m emagt OWE IS t/en
at odd nu d hape AR SHR® dot forning el enent rows (D, E, F) which
are driv®h at even nunbered timngs are shifted respectively between 1/9
and 1/3 dot and in the paper feeding direction Y in the foll ow ng manner: -
[err] 50

\



Dot form ng el ement rows havi ng eqBRIO 425348883 of el enments have been
descri bed above. However, the nunber of dot form ng el enents of each row
may drffec,l IFor exanpl e, the se functional effects can obviously be

obt ai ned eVen by arranging that the external shape of the dot form ng
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the printer mamtngmeang (R)i1d)i wel duidghmeads (&AL, 140 16;17e 1. db.aTE affectingVpringhgtdh QaraP er
f eedi ngrodi r eows ohdofsY(P 161 2; tF18-241A26:4P@6; , PITRES; dher) st differantitirhingso vhalzeiensyd ar thatragerd
at subst ant i @l oj dbis @13-29i PIFR8; D.nE.t ) evhizh i€ printedecatl iam gved i nuebdredb timifd beingagicbn a
driving nmeansrede®@rmingi shift| of 4@ more than 1/3) Yot in e paper teding; ditgction dYdwith- remmciions
means (12, 1ected jneeviglys row ngdqﬁﬁa@h?‘% 6’25'5'@!5 A1 B, C)jrpthe garriapg moyiag dinsgtjondX)f vehichiisig
printing of Rrinted Y gn pdd numbeyed) fining: serspasive WSF"IZ’MS I1’113P‘24P2¢&9§ £3%: C) peiich ues
A-F) at™di f f it e 9 gumberer dimingpcane suceoseiro ¢4 fo5(0f ot (713-B34: 537-RASt O, B (5) whicty,
P37-P48; D, E° Ppyled,dithesvpd numbersd timings beipg miptiyely,fhiftedin dip FEaP?ﬁf?FQ""Bélf oy a

pr edet er m ne‘d‘ "ft of not nore than 1/3 dot in the paper feeding direction
(Y) with r,es e 6, ,
O int Qe Ca£ %& a&e pr%ungeheg%%? %(a:r t%jg- 1 ﬁyraﬁgnsgc? nsthag th]é Gp eldt%temE ge% dsg% r{% H\Qfée 2 ed
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printed at t Rgo r?fﬂa &Hﬁ#&eﬂeﬁﬁj ad binB& Ry clé?rﬂq & YChERMYER ih BB aObs skl totvsRRS
P37- PA8; D fots [) eailof WhiéH Sro RpAcBY §dmddaci BReCHED dBURBRLISE dhd 44l HlEdotdRinb shift
relatively sBinideRthe fitst bitEsddsHaGbws £8Bothdertihé B brdiodrX kowR)beiRl 8 14Qot shit, ar O
type prisnt i nguid@eddtonningd shiftieslebthé batond andahianastoeing 5 6d dotshitthat t he
predeterm ned shift is in the 20 range 1/9 dot to 1/3 dot. 3. A dot
type printd ng doegeb pritingg teadresiclaimed Inadlaim 1 w12 cRargduiseaiCin ¢hat therd arerfodrisait! rovisethe
are four sai dots dwveach ewhidt sreispaced dlomodaciniotherhbya? dotsiptarsasl tiier said praddterminbde shifby
2 dot i nt er vidtegenttiedirst andithipd were st beitwaeal thetsedond brsk fousth mowstheing i r&tdobshift, ensictbend
rows an® bet saicbpredeloemindd shift batwderf rsiranth secondsrosebaing apnd dat skidt shift, and the
25 sai d predeterm ned shift between the second and third rows being a
3/ 4 dot siHk ff doyytypenprinting kagd as glaimed imefaimcher iehaaptarisad in tha thereyaransix saip rows the
char act eri sefP's i R of Wheh &re speced digm eash @thprobis 3 CptintaRiels the,said, prrdetgrmippd Sift
are spaced f P%‘tﬁ%élt%"%t‘??e‘P"%?wsza"d&F“vem '@? {hirgt and fiitp, fows Boiog H1 84S -y i ned shi ft
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first and se e, ro""\/'\7§’s e H°‘°a‘“t’“ ?(ts A dot type printing head as

claimed in Cl!\ad vE\tn?g ﬁ&@raggﬁ-ﬁ %Isfr?gny]d? E Ba@teng{eﬁ! it 8Phddd c%rs&é‘@

dots in, each a,, ind bememéfo dnQALERG dot 1 ntervals,
said predeterm ned shitt between the first and thr rd rows and between the

third and & i htdat fsu\Srintk@j Keald 8s daifed inSdhy Tof claid® 18- chdacitPbedl il Bt RS hédld |cﬁrﬁpﬂ%es'iﬂk as
claimed i n any:zips WHECHIS granbei toet MR dRpleRIak a@sbult 6F thedtionldh @ hbetd @r he aEbiRES of
plurality of apietedecfrit@lednsat. dri ven by el ectronagnets (6,10; 7,11). 7. A dot
type pr#nting head as'clained in any of clains 1-5 characterised I n that
the head c®nprsedabprinter 4Qaracterisqylinthat the printdr iheradided grite k dotsyresprifitng heatt asrelagmed in
substrate. Sanyﬂprmquslwe printing head as clainmed in any of clains 1-5
characterised in that the head conprises ink nozzles which are arranged to
jet ink dr¥pAeedal prntes hpving g dot type pifting baad sherein 2l (wheept hbjs agnositivgdntener efr 2 Mosm
of a pi ®zo- ePederming elsmepieshpins e anpnged atafixed infgpval apdjn %??HP@R:Y‘%‘?"]QS‘HG"“P’P] e?ﬂ'aqf
the printer £3d Eha9Gi3fellmadiy aragano & @" ©f Attifiging glgments N P‘n@ pe’

cing of S frcen ey e o E BT
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form ng el emapg_cﬁo |tc es o a paper egr ng d|rect|on and I n row
when it i s nount ed on a carrr age; dot form ng elenment chains driven by odd .
nunbered timngs are arranged so as to be shifted by one dot, and dot

form ng el ement chains
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driven’ by even nunbered timngs areERr04sgsd Bdo as to be s
dot; said dot formng 55 el ement chains driven by evel m"ﬁmﬁnﬁﬂﬂ‘“m
and said dot_formng el ement chains driven by odd nunbered tirfings beirag »
arranged so M 5 pe shifted by Iess than 1/3 dot and- |n a paper feeding
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and driving nmeensf Géis (P16-24,1r87-Pa%) D, E, FilihichliS prirket) at fao evedl rmumbared firing bkirig- given a
form ng neans grdddterndidiad, shtithéf rdt imsienaranist inGhe péper fbddingl Grection (f)1with Irbspedt Ap a
ef fecting pri ndelenigd prbviaua rovoefsiots (P1-P12, P25v286;0%, BAC)tis thg Pdrridgé Moviny @relibn CRABICRBH ;
P37-P48; A-F) mintediaf érepdshounibenedl iping; sihcessivet rews &fertdtsi (R1-B12a P25RB6hA.r B\0) phichl ates
(P13- 24, #37- PatBted B} thacoddumbpried limings, pid syeesssivatrowsrpf dete (P 1382 BF7Ri8t P.rf. fywhich
bei ng given a e edntadet fereken numbered Emingporeingsplativaiingiited ndhaksperifepding dirstigne(y) by
f eedi ng di r ect gk Y) vvrth respect to a selected prevr ous row of dots
(PlI-P12, P25-P36; A, n the carriage nmo ection
printed at &n Hdpt WH?rﬁS‘B‘F‘g ® ‘t?ﬁ‘?'?d“eds'ﬁc‘f@@s%'tfe“t%%g 4’“&&%"“@%{'2 'ﬁ\g%h'% s in‘the
P25-P36; &, B, "9 ioLR! printed at the odd numbered tinings, and
fggeggg'nvgu@g gfftyq%%nst&%zigjr&rﬁ SR tf%t terrﬂ Rl bl B e
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d|rect|0n(Y)g) Q60 4 and m raesa etn%?tora.ﬂc 8 1
charact er j esnrts ee.ruraga 38 ks b teflg 18R célbnn  range’ 179

dot to 1/ dot type printing head as cl ai ned |n claim1 or 2
characteri sed A'aotttpp%t prﬂ‘nﬂ@rl'@aoaiseclaﬁtﬁ\%&rm SRt 5r0\Ehailabt&tis6tih Shat ther afd Yo@ fsaididwisithe
are spaced froggeRCdactobiWaichlite dpad& frérh lethVied by it mRivels,theskid prodeitehailods stiiff t
bet ween the fi psilesRtd fifse &NAIrd rOWSana MHewbe thesBoridAed folirinrrolvsatig faMrdohshifipaval the
bei ng a 144 dosaicstédetormimiachitt betwadn first andsaéotld powe deliger amb detchithi ft  bet ween t he
second and third rows being a 3/4 dot shift. 4. A dot type printing head as
cl ai med i n . ahntltygr pridtirght@adies daimedkid daim 1 loa? chamstedsed firethftdare araiistt spid vgyvstthee
dots in each ofiotsvini ebh air ehichpare ephcéd iom @acbhother g3 doy inrvelint the prick prpdatasminedh ghift
sai d predet er nmbetesdn Haififst arddhingeews anth betivgan dhe third@end Fiih repsibeing 2 4 det sb@t ween the
second an#® fourth rows being a 1/4 dot shift, and the 30

pr edet er ni nefd éh’P‘ftt/Petfé't‘%sé‘ﬂadfqsrcﬁt’“eﬁﬁuar‘é!@@ﬁ?i’dﬂg%dlﬁ@??f@e%ﬂ"é'ﬁethEiB?ad§H'f"P'tses .}
A dot type pri H‘P’PH’Q“H@&%“%@GT"@P H\éﬂe‘f“ﬁm&q"aﬂsr‘ﬁw M2 characterised in that
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ot ner by 3. dbt At re B ond 2 S P&&:ﬁfﬁ?‘?ﬁ“hég e 3T S RSP o
an¥=t hi 1 d*% ows PUREY AR PR oA 8" A5 th.rows being a 1 dot shift. 35

6. A dot LYpg ad P8 GHALITR ny & s 12 SGEELARG kRl b FOATBRbRES R
in that the a%:f%%éh'é aera%geQ rqtlt &r&;‘l a(;’u fofiiit of the acirgl') of @"he&i1dr I deformation of
el ectromagnet s oldlectrié efb dot type printing head as clainmed in any

of clainmsl-5 charactert sed |n that t he head conprises a 40 plurality

of heati ng €4. € KBBfidh printt ER#FacRAsed iSRIhe FHn®r ts%rovrﬂedjﬂh aldg@perintivigi hegy dsateimerisin
clai med in any aff préde@ihg®aih- 5 characterised in that the head conprises ink

nozzles which are arranged to jet ink droplets as a result of the action of
a heater or 1the @ piintsnhaving aofot Gpeprivitrg-rebdetierdinc2NefwhaneN is a phBiti@. intéges efr3 qgimore)
printer characietforsing slemettivhainstdnearpngedtaba fixed intarelanddrda vdriage soving diregtioe, each of
printing head asid chairis recifoimed dmarrpnoing ccilyrgitycof alotiormirg, elomests raf B| dopypijchasep a paper
having a dot t yesdingdireqtiniegd fnerad whereit isi mounted OOy EprEagry dok forming, elprpan; ghaing AYGR oY
of 2 or nore) % "“mbetfétt'"‘f'lS?ﬁﬁe rangrd AR At todieshifted By ‘e‘eéPP*r b foxrping, olp 'Y‘g{'e ains

i nt erval agd |ﬁ"‘f£§$ﬁ(@’q 'é“'??qf;\zercveq Qarai';l??é‘tzﬁé‘%?ﬁ’ s°e%§c s HI' Qle(?ﬂao}f’ é;%ﬂ%enf&?gwgd
by arrangi"hg a

paper feeding d‘ 'F‘ '"P il 8‘% sr@q &f%s% 5}3 dB\{cgtnrdr'lna apergeetdmg
form ng el ement™" ns drrven by odd nunbered timngs are arranged so as to

be shifted by one dot, and dot form ng el enent chains driven by even
nunbered timngs are arranged so as to be shifted by one dot; said dot
f or mi ng 7



55 "el ement chains driven by evaEr 04R5286&1 ti m ngs and said dot formng -

el ement chains driven by odd nunbered tim ngs being arrange _

shifted by Iess than 1/ 3 dot and in a paper feedl ng di rectrﬂmﬂuﬂﬁlnmnﬂm"'
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si nd, und Antzditebisswirkenel (6, 10, 14, 16; 7, 11, 15, 17) zum 10

Ant r ei ben derdagurcikgeberinekichotn M ttel (12, 13) wobei die Antriebsmttel
(6,10, 14, 16;daB jedé Reihg yon Pahkien {3-PR4 PREPISy Br E.dm welbbe 2y eifey rglktadahiig Heggichneten
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