| MAGE- FORM NG APPARATUS AND | MAGE- FORM NG METHOD

TECHNI CAL FI ELD The present invention relates to an

i mge-form ng apparatus which forms an i mage by

ejecting an ink through plural ink ejection orifices,

and to an image-formng nethod enploying the

i mage-form ng apparatus. BACKGROUND TECHNI QUE

| TeEMAGETEQRMING AARRARARTEES AND EMAGRKFORMING i MEEHGDar e

wi dely used. The ink-jet printer ejects an ink (ink

droplets) through plural ink ejection orifices

&nozzle outlets) provided on a printing head. By a
TECHNEREhN EE&&RNi que for ejecting an ink through ink

ngzzl es, a thernal ener?% i's apglied to an ink in a
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For..lAC L [ recordi ng speed

emplo%?%%gg??ogﬁﬁ g %gggé %,Eggﬁgggggfhe ink-jet printers

enpl oyi ng the above technique have |ine heads having

mul tiple ink ejection nozzles respectively and pl aced
BACKGReuRendircuNaply, to the delivery direction of the

recording medium and the ink is ejected
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printer: ref. e.g., Japanese Patent Application
widelkabde@pernTiNe. 1 200D 238566)er TheetttRgenf ORI NOnk droplets)

apparatuses for formng an image on a recording
througbdplnrateinggeiretdivo beifapabl dnokzfler mungethe brovided

recording mediumare required to be capable of formng

on a pkrenting head. By a known technique for ejecting an ink
through ink nozzles, a thermal energy is applied to an ink in
a nozzle in accordance with a driving pulse to cause film
boiling of the ink, and the ink is ejected from the nozzle by
a bubble formed by the boiling. Many ink droplets are ejected
through the nozzle onto a recording medium corresponding to
the image to be formed.

For increasing the image recording speed (image-forming
speed), some_of the ink-jet printers employing the above
technique have line heads having multiple ink ejection nozzles
respectively and placed perpendicularly to the delivery
direction of the recording medium, and the ink is ejected
simultaneously the ink ejection orifices (line printer: ref.
e.g., Japanese Patent Application Laid-Open No. 2005-238556).

The image-forming apparatuses for forming an image on a

recording medium are required to be capable of forming the




image in high quality with a high resolution. The
af orenentioned line printers and the |like ink-jet
printers can satisfy the requirenents. The ink-jet
printers do not bring the printing heads into contact
with the recording mediumin printing to enable
stabl e i mage recordi ng, advantageously. Mostly, the
record@boy enddhen prrat ssqehpddyso abprcapainge heidfowhich hhs
ink ejection orifices arranged parall el
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direction 16B illustrates schematically a
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i ndent which are caused by oblique delivery of 't he

headsl £6046li 8gafBUl pnarHefigedt ABoSYXLhr dNtengibrads ane
arranged in the order of K, K2, K3, K4, K5, and K6
recorfiiogn hbel upsds eave sV des ofle theibedowtithgragdrante to Figs.
delivery, and are assuned to conduct printing in this
15A anddebB dmdFrggs 15McAamddFLGR. 16A, the nunbered circles
denote respectively an ink 2
Figs. 15A illustrates schematically six line-printing
heads K1, K2, K3, K4, K5, and K6 arranged parallel
perpendicularly to the recording medium delivery direction
(arrow—-A direction). Fig. 15B illustrates schematically a
printed image having an undesired black stripe. Fig. 16A
illustrates schematically six line-printing heads K1, K2, K3,
K4, K5, and K6 arranged parallel perpendicularly to the
recording medium delivery direction (arrow-A direction). Fig.
16B illustrates schematically a printed image having an
undesired white stripe and an indent which are caused by
oblique delivery of the recording medium. Here, the six
printing heads are arranged in the order of K1, K2, K3, K4, K5,
and K6 from the upstream side of the recording medium delivery,

and are assumed to conduct printing in this order. In Fig. 15A

and Fig. 16A, the numbered circles denote respectively an ink



ejection orifice, the nunber denoting the arrangenent
order nunber of the printing heads. In Fig. 15B and
Fig. 16B, the nunbered circles denote respectively a
picture elenent formed by the ink droplets ejected
fromthe ejection orifices of the printing heads of
that order nunbers. The two-dot chain lines on the
eject ireec ardi fig-ave di e Rindenot ésnoabt @ rt the ner zoamgsnarnt o oded
| ater. After one cycle of printing with printing heads
numbeKloKehen prhisiny dergds he Imextigr ilME roucc e i16B, the
repeated successively. During the time between the
numberpﬂc{)mrrfglekﬁ/ dB QiR THRPIRKIVOEY M i Pichyr«l element formed
recording mediumis delivered by the distance
by the gtk sHoiifh $ief t) THEDolsT T o ¢ et dethkenstaé the
printing heads K1 and K6. Igance t he t|n1ng of the
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latercorrectlng the error caused by the printing head. In
t he printing as descri bed above, further increase of
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image quality OMAng to ~decline of accuracy in
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will make significant the positional deviation of the
distaretaseregpemims i the geditvesyadi recditonl déeweek the
droplets ejected fromprinting head K1 can partly
printioveriegdsv Kh die Kok driopleettdhie djiedingd ofr dmet perinting by
printing head K6 to give rise to a black stripe as
K1-K6 stiowh ¢ Tediipn 1580t heard dbe owd hgpleadides: cqajirming the
printed image on the recording medium, various methods are
disclosed for correcting the error caused by the printing head.
In the printing as described above, further increase of
the image-forming speed can cause positional deviation between
the print zone with the printing head K1 and the print zone
with the printing head K6 to lower the image quality owing to
decline of accuracy in the delivery of the recording medium.
That is, further increase of the speed of delivery of the
recording medium to increase further the image formation speed
will make significant the positional deviation of the picture
elements in the delivery direction. The ink droplets ejected
from printing head K1 can partly overlap with the ink droplets

ejected from the printing head K6 to give rise to a black

stripe as shown in Fig. 15B by the following causes: (a)




3 variation in the speed of the delivery belt owing to
decentering of the driving roller in the perineter
direction; (b) variation in the speed of delivery
belt owing to slippage between the driving roller and
the delivery belt; (c) wvariation in the
sheet-delivery speed owwng to floating of the
variategordh ngheesbesd ahdtlie)debivaryopelh ohéng to
sheet-delivery speed owing to slippage between the
decenteebrdi vg Feeli dnd ahed t el lefel ivetyebeerimeber hdi rechéon;
recordi ng, medi um P can be delivered _obliquely (in the
(b) vaFizet?dniBhbhd Beehorbotethaehy | PRet apy 608 %ﬁ FiLgppage
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delivdgyi@tion induced by the above causes prevents precise
printing at the intended print position. Wen the
pasitHon ofne tihe-deealdinanedi e deviat s abeupyly,
an indent L of the print perpendicular to the
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the fguhlliye aDISCLASURE GRuJdHE e WMVENTOONLTheheréseéntery
i nvention intends to provide an inmage-form ng
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(e) df%feregEe in the delivery speed of the recording medium

between the both side ends in the breadth direction (in
particular when the delivery speed is not constant), and (f)
snaky movement of the delivery belt; and so forth. The
deviation induced by the above causes prevents precise
printing at the intended print position. When the position of
the recording medium deviates abruptly, an indent L of the
print perpendicular to the delivery direction, or a white
stripe will be caused abruptly between a zone printed by the
printing head K1 and an adjacent zone printed by the printing

head K6 as illustrated in Fig. 16B to lower the image quality.

DISCLOSURE OF THE INVENTION
The present invention intends to provide an image-forming

apparatus which does not cause a decline of the image quality




4 (printing precision) froman error in delivery of

the recording nedium or a like error. The present

invention intends also to provide an image-form ng

nmet hod enpl oying the apparatus. A first enbodi nent of

the i mage-form ng apparatus of the present invention

has plural rows of ink ejection orifices arranged
(prinpanal pedécpeipendicahashyetoothéndéklyveeyydbfethieon of

the recording nedium and forns an inage on a
recordenoraédgunedpuna bykejectong dihd nkrsirmceskivahyion

through a row of ink ejection orifices selected from
intendpeabfartd PHOBIOE fpnklepeetrfonnipgi npEhsdopmpleménegf the

raster |ine zones constituted of plural picture
appargféfent domains arranged, on the recording medi um

par |1 el ndlcularl to, the d Ilver di rection of
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he i mage-form ng apparatus o pr esent
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arranged parallel perpendicularly to the delivery
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on a recording medium by ejecting an ink successively
pictutérelgheat rdvmains nkrepegédpnonothéi eesoseal agt rddinam
the plural rows of ink ejection orifices onto one of
paraliasteerpemdicoheslygonst theteédlofepyudakection of the
recording medium, wherein
(1) onto two raster line zones adjacent to both sides of the
raster line zone onto which the ink is ejected from orifices
of the front row of the ink ejection orifices in the delivery
direction of the recording medium, the ink is ejected from
rows of orifices other than the rearmost row of ink ejection
orifices in the delivery direction of the recording medium.

A second embodiment of the image-forming apparatus of the
present invention has plural rows of ink ejection orifices
arranged parallel perpendicularly to the delivery direction of
the recording medium, and forms an image on a recording medium
by ejecting an ink successively through a row of ink ejection
orifices selected from the plural rows of ink ejection

orifices onto one of raster line zones constituted of plural

picture element domains arranged, on the recording medium,




pi cture el enent domai ns arranged, on the recording
medium 5 parallel perpendicularly to the delivery
direction of the recording nmedium wherein (2) onto
raster |ine zones adjacent to both sides of the
raster |line zone onto which the ink is ejected from
orifices of the selected row of the ink ejection
paralbelfpeesentdheulaklystoefleet @dlfvenyadiraktépacbtonhe
orifice row adjacent to the selected ink ejection
recor@ingisediagw wrefedm an ejection orifice row next to
t he above ink-ejection orifice row adjacent to the
(2) omeperaedet nking ecenon afiaFeRtrbw bathhpideenbédrhent
of _the imge-form ng apparatus of the present
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par per pendi cu y to the delivery direction o

selecE@& 1£E08ﬁQéﬁﬂoﬂﬁgtﬂﬁchhﬁéﬁ'n (3) the ink is ejected,
onto the taster line zones arranged in the delivery
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orifices of the odd-nunbered rows in the ivery
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following raster line zones, the ink is ejected from
arrantbe pakae]ettponpendicecesrdy téheheveéal huaberddreonson of
in the delivery direction in the nunber-descending
the rerdeding medium, and forms an image on a recording medium
by ejecting an ink successively through a row of ink ejection
orifices selected from the plural rows of ink ejection
orifices onto one of raster line zones constituted of plural
picture element domains arranged, on the recording medium,
parallel perpendicularly to the delivery direction of the
recording medium, wherein
(3) the ink is ejected, onto the raster line zones arranged in
the delivery direction, successively from the ink ejection
orifices of the odd-numbered rows in the delivery direction in
the number-ascending order, and onto the following raster line
zones, the ink is ejected from the ink ejection orifices of
the even-numbered rows in the delivery direction in the
number-descending order.

A fourth embodiment of the image-forming apparatus of the

present invention has six ink ejection orifice rows arranged




A fourth enbodi nent of the inmage-form ng apparatus of
the present invention has six ink ejection orifice
rows arranged 6 parallel perpendicularly to the
delivery direction of the recording nedium and forns
an image on a recording nmediumby ejecting
successively an ink, through a row of ink ejection
paralbel fpeesesedlectadlyriom the déekiegegtdobneoribncefrohs
arranged parallel perpendicularly to the delivery
recordip@ché¢dhunf ame fowsdranngnagdi oM a oneoovaengf medsterby
| ine zones constituted of plural picture el enent
eject Hograf WeCaF F ArRibd, aonitke FoEordlng ravdPiminpagaereion
per endlcularly to the delivery direction of the
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the ré@gggfn | RE4ZQRE WexteiQ the raster line zone onto
which the ink is ejected fromthe third row nunbered

(4) th® the idebjyetyddireartins ohitherbhkoe] eti ODx ink
orifices; (6) the ink is ejected fromthe sixth row of

ejectibe Stxfiek reyechimibepedfigethonwsehibeyedikracthen onto
delivery direction onto an adjacent raster |ine zone

an adnex¢ntorddecr abime fome zexrne ot bhewhashethéinakzbse onto
ejected fromthe fifth row nunbered in the delivery

whichdthectibniofeidet¢mkiepmcthonfopntices; (first row)

numbered in the delivery direction of the ink ejection

orifices;

(5) the ink is ejected from the fifth row of the six ink

ejection orifice rows numbered in the delivery‘direction onto

an adjacent raster line zone next to the raster line zone onto

which the ink is ejected from fhe third row numbered in the

delivery direction of the ink ejection orifices;

(6) the ink is ejected from the sixth row of the six ink

ejection orifice rows numbered in the delivery direction onto

an adjacent raster line zone next to the raster line zone onto

which the ink is ejected from the fifth row numbered in the

delivery direction of the ink ejection orifices;

(7) the ink is ejected from the fourth row of the six ink

ejection orifice rows numbered in the delivery direction onto

an adjacent raster line zone next to the raster line zone onto




(7) the ink is ejected fromthe fourth row of the six
ink ejection orifice rows nunbered in the delivery
direction onto an adjacent raster line zone next to
the raster line zone onto 7 which the ink is ejected
fromthe sixth row nunbered in the delivery direction
of the ink ejection orifices; (8) the ink is ejected
whichftlogn ihe secendctew bfomhehsi xikpk rejestibaredi fihcéhe
. rows nunbered in the delivery direction onto an
delivedy agbheCEagt et | the ZbKechextien ehefiasser |ine zone
onto which the ink is ejected fromthe fourth row
(8) thgnbeFedSi ) ehecd dbFPhetye dPpeeRf oROBf Of hBhenRix ink
, ejectiopn orifices; and ).the ink [s ejected fromthe
©JeCctIPR P + b of FeHe %ﬁlﬁb?ﬁég é?eE]P?oiEeLW? gedtpigtLon onto
nunbered in the, delivery direction onto_ an.adjacent
an adj3CPar fIRESEonb Rkt T o The TASter FTRESsohbiGnfgne onto
which M%hiﬁﬁei%ﬂé'éétga e&!i%! Eﬁ&”?f% h§t§e§8ﬂdn£§we9%ﬁb%£eghe
ih The de |v%ry he in on

T : direc Ion of k- ejec
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appar atus o t he pr esent nventi on as our 1nk

(9) tRbechkonsOLiEbeeqr omsnarhangedst PAERI b8l the six ink
perpendicularly to the delivery direction of the

eject {8606 £ NYcHEHbHM n@Rble O MBn afné NBEL PAr3 §EE8EHAEBE onto
medi um by ejecting successively an ink, through a row

an adPlceénk ehecéroninoridheesesel estedef rostéherinur zone onto
ejection orifice rows arranged parall el
which peipengkcils aclyctedt heodethoesycdnd ecvw onumbetbd in the
recordi ng medium onto one of raster |line zones
deliveonsditeatedonfof ptiue alnki ef eicelieh epenfidesni ns
arranged, on the recording nedium parallel
peripiehdh cemleedynent the ded | verge diomeinompparapes of the
recordi ng nedium wherein (10) the ink is ejected from
presephelREeRRECR oA DfLPRE Fkreiaktion orifice rows arranged

parallel perpendicularly to the delivery direction of the
recording medium, and forms an image on a recording medium by
ejecting successively an ink, through a row of ink ejection
orifices selected from the four ejection orifice rows arranged
parallel perpendicularly to the delivery direction of the
recording medium, onto one of raster line zones constituted of
plural picture element domains arranged, on the recording
medium, parallel perpendicularly to the delivery direction of
the recording medium, wherein

(10) the ink is ejected from the second row of the four ink
ejection orifice rows numbered in the delivery direction onto
an adjacent raster line zone next to the raster line zone onto
which the ink is ejected from the front row (first row)

numbered in the delivery direction of the ink ejection




ejection orifice rows nunbered in the delivery
direction onto an adjacent raster |line zone next to
the raster line zone onto which the ink is ejected
fromthe front row (first row) nunbered in the
delivery direction of the ink ejection 8 orifices;
(11) the ink is ejected fromthe fourth row of the
orifi¢esr ink ejection orifice rows nunbered in the
delivery direction onto an adjacent raster |ine zone
(11) wextinl iheciasted froe thaefonrbh whvchft hbei Akuirsink
. ejected fromthe second row nunbered in the delivery
eJeCtH@@e%%%BhC%fr@%% paRbereet ivntbei fpte¥ery1dyrepeippkonto
is ejected fromthe third row of the four ink
an adé?%%??oﬁa%F?Fl%én?oﬁgn%u%%ﬁFeaolE BhE2dePFvét)e zone onto
rection,onto an. a acen raster |ine zone ne
whlcht%%erhg¥e+s|?h%ca%ﬂ bR PP eror et PRKAREb e Gt 48 the

m,t he {ou rth ow. nu ered elivery

dellV%Wec%‘F%c ST RE ThE & ect of %?uf?%églCSﬁd (13) the
) LRk Jfﬁkeigcéfgc%&”ﬂ&ﬁ éSE ?{;1 5% LoUr ebpk 1nx

ejection oritice rows nu ere Ivery
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e raster Iine zone onto which the ink’is eject
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of the ink ejection orifices. (14) The inage-form ng
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color ink fromthe plural rows of ink ejection

deliveryfidcesct {dh)oThehe mhge- &peothgnapparatds; ohntihe

above enbodi nents nay have the plural rows of the ink
(13) ehectnbnisréfeécesdofiranether fnrshgrbeads (16) £dhe ink

i mage-form ng apparatus of the above enbodi ments may
ejection orifice rows numbered in the delivery direction onto
an adjacent raster line zone next to the raster line zone onto
which the ink is ejected from the third row numbered in the
delivery direction of the ink ejection orifices.
(14) The image-forming apparatus of the above embodiments may
eject the same color ink from the plural rows of ink ejection
orifices.
(15) The image-forming apparatus of the above embodiments may
have the plural rows of the ink ejection orifices on one
printing head.
(16) The image-forming apparatus of the above embodiments may
have the rows of the plural ink ejection orifices respectively
on separate printing heads.

A first embodiment of the image-forming method of the

present invention serves to form an image on a recording

medium by ejecting an ink successively through a row of ink




have the rows of the plural ink ejection orifices
respectively on separate printing heads. A first
enbodi ment of the imge-fornm ng nethod of the present
i nvention serves to forman i nage on a recording
medi um by ej ecting an ink successively through a row
of ink 9 ejection orifices selected fromplural rows
ejectofnipkibjeesi saleorefli Eesmaptangédrpasablfelink ejection
perpendi cularly to the delivery direction of the
orifigegordraginedPanndhed paerendigsierlyi he thendslivery
constituted of plural picture el enment donains
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ej ecting an ink successively through a row of ink

direcejectopontinei féeesdsabenteduhy oohgl unrl i sowseotelinkrom
ejection orifices arranged parallel perpendicularly
rows 0 ¢theftetsvetyerdinhecttion péathestecowdoAgtheditdm
onto one of raster line zones constituted of plura
ejectpiotoref etesenth doendasiwmerandedectpont hé teeordcngding
medi um parallel perpendicularly to the delivery
mediugirection of the recording medium wherein

A second method embodiment of the image-forming method of
the presenf invention serves to form an image on a recording
medium by ejecting an ink successively through a row of ink
ejection orifices selected from plural rows of ink ejection
orifices arranged parallel perpendicularly to the delivery
direction of the recording medium onto one of raster line
zones constituted of plural picture element domains arranged,
on the recording medium, parallel perpendicularly to the
delivery direction of the recording medium, wherein
(18) onto raster line zones adjacent to both sides of the
raster line zone onto which the ink is ejected from orifices
of the selected row of the ink ejection orifices, the ink is
ejected from an ink ejection orifice row adjacent to the
selected ink ejection orifice row, or from an ejection orifice

row next to the ink-ejection orifice row adjacent to the
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(18) onto raster line zones adjacent to both sides of
the raster line zone onto which the ink is ejected
fromorifices of the selected row of the ink ejection
orifices, the ink is ejected froman ink ejection
orifice row adjacent to the selected ink ejection
orifice row, or froman ejection orifice row next to
selecthe imk-ejection orifice row. adj acent to the 10
selected ink ejection orifice row. A third enbodi nent
ok Eiverd negfecd orenth o fret o dleige heorpiegeht Lhadent | be
serves to forman image on a recordi ng nedi um by
prese@Feé@Vﬁ@taﬁnlﬁ?r§%§05§3f9émyth%%®@ﬁ anramﬁéﬁorﬁkng

ejection orifices, selected from rows of ink
medlu@]@Xt?bﬁCtb?gf?Ee§n5r?%ﬁﬁ%ﬂsb%?£$ ﬁrﬁégaeﬁdrew|aﬁ|§nk

di
eject {808 l??gfr %§?£?5 ££8§0§ el EEF R OkG TR S Ekion
t t h
orie1fell HEESUEHDL - IOTRY 18- ARLANDRT: 0 O] LOCLRECHETN ey
dlrecgiéSCBfOEhgf %BSr&fﬁ& ﬂé&guﬂeghy OHQGB%IQag%g} &Hg

ejecte onto e raster ne Zones arrange

zones'eohg€19§£éaeay snﬁggil DetSHECESShYREY dbhThEhg rirAKged,
ejection orifices of the odd-nunbered rows in the

on thdebb¥sEYidyrackion, |ﬁar&h@eﬂUﬁ@@ﬁeﬁéQ@BQngyOEQGEheand
onto the succeedlng raster line zones, theink is

delivei@ctedettobht Be tRK epestiongontfiicRs wabrtha
even-nunbered rows in the delivery direction in the

(19) buebenkdescendcngdprdeto Ahé&ouatheenbodenenhesf arhanged
i mge-form ng nmethod of the present invention serves

in theodédimean dhmgetdona secoedsngelyediom biieejivkt engction
successively an ink through a row of ink ejection

orifigepf pEeshsebddtrdnbeoadsigwinknejket foniveili deresigon in

the number-ascending order, and onto the succeeding raster
line zones, the ink is ejected from the ink ejection orifices
of the even-numbered rows in the delivery direction in the
number-descending order.

A fourth embodiment of the image-forming method of the
present invention serves to form an image on a recording
medium by ejecting successively an ink through a row of ink
ejection orifices selected from six ink ejection orifice rows
arranged parallel perpendicularly to the delivery direction of
the recording medium, onto one of raster line zones
constituted of plural picture element domains arranged
parallel perpendicularly to the delivery direction of the
recording medium. This method conducts simultaneously steps
of:

(20) ejection of the ink from the third row of the six ink

11




arranged parallel perpendicularly to the delivery
direction of the recording nedium onto one of raster
line zones constituted of plural picture el enment
domai ns arranged parallel perpendicularly to the
delivery direction of the recording nedium This
nmet hod conducts sinultaneously steps of: (20)
ejectipecorohiod rhesinkmbeoeatrit he therdetdoweol theesttonnknto
11 ejection orifice rows nunbered in the delivery
an adgipeerti 6asbproling adpaceartrhst Ehe| rpstesnéinexeong onto
. . the raster line zone onto which the ink is ejected
which{ ey the 17 oRISEBRA (FFPBt thewf FAlRbEPEd (FATEReTOW)
delivery direction of the ink ejiection orifices; (21)
numbeped i P ohhef dEheVehK fHBRTERR"T PFt h2Fow 6 SERETLPR i nk
.f.e%egtion orifice rows nunbered in the delivery
Or1ti@PPection onto an adjacent raster |ine zone next to
h erlj zope 0 ' he J nk i j ect ed
e e A IR e e
eject?gnt9§ﬁffgee£ﬁ$§'Hﬁmgékéacfﬁ;tﬁgzéefiggkyoaiggcﬁﬁgnlghto
romthe sixth row of the six Ink ejection orifice

an adfQusnpupbered i dntheodel hugrycdi £REL98+QAL Q11BN 0ne onto
adj acent raster line zone next to the raster |ine zone

whichOPh8 iMRI ¢b thectol ksom) ertedhirambhenfinbtRehOM the
nunbered in the delivery direction of the ink

delivep@cti o8coibhi 6€Sthé28hkepgettoonobribecepk fromthe
fourth row of the six ink ejection orifice rows

(22) atabeied dofi the tleki feoy dheesikdbh potoofathadsagenhk
raster line zone next to the raster line zone onto

ejectubnchrihecenkovs epmoteddf ionthbhedsixvhryodinepbépedonto
in the delivery direction of the ink ejection

an adppieptesaster line zone next to the raster line zone onto

which the ink is ejected from the fifth row numbered in the

delivery direction of the ink ejection orifices;

(23) ejection of the ink from the fourth row of the six ink

ejection orifice rows numbered in the delivery direction onto

an adjacent raster line zone next to the raster line zone onto

which the ink is ejected from the sixth row numbered in the

delivery direction of the ink ejection orifices;

(24) ejection of the ink from the second row of the six ink

ejection orifice rows numbered in the delivery direction onto

an adjacent raster line zone next to the raster line zone onto

which the ink is ejected from the fourth row numbered in the

delivery direction of the ink ejection orifices; and

(25) ejection of the ink from the first row of the six ink

ejection orifice rows numbered in the delivery direction onto

an adjacent raster line zone next to the raster line zone onto
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(24) ejection of the ink fromthe second row of the
six ink ejection orifice rows nunbered in the
delivery direction onto an adjacent raster |ine zone
next to the raster line zone onto which the ink is
ejected fromthe fourth row nunbered in the delivery
direction of the ink ejection orifices; and (25)
whichefeetioh b$ ¢hectak framthe $ecstdrowwofiutihersidxinnkhe
ejection orifice rows nunbered in the delivery
deliveiiy edtiont oo oof arhadiatenicrbserrorihiCesne next to
the raster line zone onto 12 which the ink is ejected
i o He FesHdisow Huntes ednage termiey inelyod of the
direction of the ink ejection orifices. Afifth
preseRihbyy feht Obf STRES n%%ef?ﬁPn%‘%glfﬁ%%oﬂn of FReCrdident
[ entlon serves to for e on a recording
e e i By Jeﬂ%cm@e%%‘e@s%.%yglantwu%r%uﬁﬂw 2o f ok

ect g or|f| es selected from four

eject%o%c?r%%f f?% ?@a g%ﬁ b%ka??%?tlon grkflce rows
arran?eecﬁgﬁ?%ﬁéfﬂéf‘oéé% Jp&f‘ﬂi%e{é} %ée&%iﬂ?e? d_‘Lchtlon of

NG e 0 one rme z
; | t ug e n arranged
che <RI AG el s or s sloren dormingyar ang

constifi€ed e&@f@lagaﬂe@i@mrér hé S BA N 0GoRONEUCE Sranged
simul taneously steps of: (26) ejection of theink

paralf&éDpéhccSecONTa FDW ©f the dowvénk deieection orifhee
rows nunbered in the delivery direction onto an

record@bh@ceadiviast @hild retzene daexudts tdienulasireiodd ne #es
onto which the ink is ejected fromthe front row

of: (first row) nunbered in the delivery direction of the
ink ejection orifices; (27) ejection of the ink from

(26) ¢hectoomtdf rove ofnk herdrouthe nkecond row of the four ink

ejection orifice rows numbered in the delivery direction onto
an adjacent raster line zone next to the raster line zone onto
which the ink is ejected from the front row (first row)
numbered in the delivery direction of the ink ejection
orifices;

(27) ejection of the ink from the fourth row of the four ink
ejection orifice rows numbered in the delivery direction onto
an adjacent raster line zone next to the raster line zone onto
which the ink is ejected from the second row numbered in the
delivery direction of the ink ejection orifices;

(28) ejection of the ink from the third row of the four ink
ejection orifice rows numbered in the delivery direction onto
an adjacent raster line zone next to the raster line zone onto
which the ink is ejected from the fourth row numbered in the

delivery direction of the ink ejection orifices; and
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ejection orifice rows nunbered in the delivery
direction onto an adjacent raster |line zone next to
the raster line zone onto which the ink is ejected
fromthe second row nunbered in the delivery
direction of the ink ejection orifices; (28) ejection
of the ink fromthe third row of the four ink
(29) ejection ofitheeirbwiromnbeeediratt hewdeFi veeyfour ink
direction onto an adjacent raster |ine zone next to
ejectip ehifbre| roes Zowebened 1nhfeh €Rélivakyi dispetied onto
fromthe fourth row nunbered in the delivery
an adgirerti bASbET t he"f nkORf e@e¥bntBr FRPcE3STARIL 282 (20Re onto
ection of the 'nk romthe fjrst row of the four ink
unich ol £E 18R 5 ¢i et mﬁr%%nB%?eaﬁ%ﬁdtﬁ@wdavmeeF9 in the
direction onto _an adjacent r aster e zone next to
deliveiy &as GFLTY |n%fz€%e %ntoej%ﬁ %ﬂ“tﬂélfhﬁ °Ps ejected

301 (PRADE AN CIRMMIRS S| B g R ISR RSN o
same EHPOHi PBRt R, PfL heyd §95ﬂ19ﬁ n% hPQ Lbes 8?
% ?ecte |n

col or ink may rom-t ura rows o
eject£bRCEEpPiOLEfices. (31) In the above enbodi ments of
the i mage-form ng nethod, the ink ejection orifices

(31) nBy thes previsleshidt pdal S OVELON e~ B b A NUndeRe, the
(32) In the above enbodi nents of the inmge-form ng

ink efethiosh ohefipesirmdy ik ereetidon oOnifdleesl nmBywbeon one
provided in a row respectively on separate printing

printheadsead\. still anot her enbodi nent of the inage-formng
apparatus has plural rows of inmge-form ng el enents

(32) aﬁrraiigfeoﬁmeald@odipmrp@cbituﬂmIj;maqae-tfremmlieiQ{meiyhod the
direction of the recording nedium and fornms an inage

plurabnink reteedi oy el Leesutzeske viefgvided in a row

respectively on separate printing heads.

A still another embodiment of the image-forming apparatus
has plural rows of image-forming elements arranged parallel
perpendicularly to the delivery direction of the recording
medium, and forms an image on a recording medium successively
a portion of an image, with a row of the image-forming
elements selected from the plural rows of image-forming
elements arranged parallel perpendicularly to the delivery
direction of the recording medium, on one of raster line zones
constituted of plural picture element domains arranged, on the
recording medium, parallel perpendicularly to the delivery
direction of the recording medium, wherein
(33) onto two raster line zones adjacent to both sides of the
raster line zone onto which the a portion of the image is

formed by a front row of the image-forming elements in the
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a portion of an inmage, with a row of the inmage-formng

el ements selected fromthe plural rows of

i mge-formng elenents arranged parall el

perpendicularly to the delivery direction of the

recordi ng medium on one of raster |ine zones

constituted of plural picture el enment donains
deliveryapgedsctbant hé thecvedbndinednediupar ahbeportion of the
. perpendicularly to the delivery direction of the
imager dg of FRY MRYi anfOhef ef e (8B Ienfornibdr aseepnfpnether

zones adj acent to both sides of the raster |ine zone
than phe or GRFBASEhECY Pbr EPBNTBRIBRECFHARE PECMEBERRINLYNE

. froné.rOM/of the i mage-formng el enents in the 14

delivaRyiGef§CuiPReti on of the recording medium the

' f ' is f d_Db f th
DAL Slpd s UBREL Bl PR BRI O AN, nyaga o
e RO AT LR TR Slots Lote, SplLxeLy 8 Certion,

mediur@fbytf‘@rﬂ%{ﬁ@egﬁc&@%gf%éi)ﬁ seryesitR fer afmggggew%haa

recordi ng hed um orm ng successively a p i on of

row oBNihABGCrowhiRgae1 EQ¥h 0 LaRgerEQr piod Sl EPRIt Soyws of
sel ected fromplural rows of image-form ng el enents

imagedfsanged Pasabhet PErpeHed cohasl Yel OpdrpdRbivelYrly to a
direction of the recording nedium on one of raster

delivéiypedzonesiconsti tiéedeobrplngahe@iahyr énebesest raster
domai ns arranged, on the recording nedium parall el

line penpendocstathyedooftheudel i yecyuderetémont oflohhéns
recordi ng medi um wherein (34) onto two raster line

arrangemesoradfacentcood boy hneddes, oparhelet aseepehdheutangy to

onto which the a portion of the image is forned by a
the depbyery o BECEhen| phgeh¢ ofedpgdengnpadsunn vherein

delivery direction of the recording nmedium the
(34) %%??i%%ooFa%h%r line zones adjacent to both sides of the
raster line zone onto which the a portion of the image is
formed by a front row of the image-forming elements in the
delivery direction of the recording medium, the portion of the
image is formed by a row of the image-forming elements other
than the rearmost row of the image-forming elements in the
delivery direction.

The term “image-forming element” herein includes an ink
ejection orifice on a printing head in an ink-jet type of
image-forming apparatus, and a heater element on a printing
head of a thermal transfer type image-forming apparatus.

In the present invention, onto two raster line zones
adjacent to the front and rear sides of the raster line zone

in the delivery direction onto which the ink is ejected from

orifices of the first row of the ink ejection orifices in the
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image is formed by a row of the image-formng el enents
other than the rearnost row of the inage-form ng
elenents in the delivery direction. The term
"image-formng elenent” herein includes an ink
ejection orifice on a printing head in an ink-jet type
of image-form ng apparatus, and a heater elenent on a
deliveriyndingctheadodf thet heconflingangfiénmt ypbe ink is ejected
i mage-form ng apparatus. In the present invention,
from pave ¢hooraStees| phbezohkan éh?aé@ﬁrmpéttﬁQWfpén@nénd
rear sides of the raster line zone in the delivery
ejectyppeetibhceht dnwhhehdeheVerKk faTefEePRdOFT 6RF 6?PPFéé§g
of the first row of the ink ejection orifjces in the
mediugg @u%f%ﬁ? S0 B LT eloroh S treth P Otk ©F

cte fron1ro¥580f ot |f|c$s ot her

the lwaa?nggfmwafgv BPDRRRCCE] BE( FBndG %VFEXsanggﬁerSSPF%P?
) t th d
meaiufl," b Pk L1ERELCRON De PROLHT 1h, LhEcCEsR Mhekeco

rows égﬁaiﬁég? E?éndggkgxsp %lEanEG%QEHbHQ 1§§8E9H§ EHS

rom ejectlon or I Cce

print$ay %Pgégglgﬁe gﬁéb@”&éa@9§y$'QOén“ﬁ%hQHE Loweri Bg the
printing precision (inage quality) even if the speed

dellv@E¥ 9@'tM@rYe@BrHBﬁgrﬁggﬁgmngsnEQQHn1|§cfﬁéﬂﬂy, however,
ual y, homever sone errors can arise I n

some @pebaki eas §ygbea§nd@beygtyogé then kecaedikgrieditulhe

whi ch may cause an error in inmpact position of the
recortdhkgdnepliehs ehéchedafr oaupbunal crovs ah iinkaetepbsdnion

orifices. Since anong the ink ejection orifice rows,
of ththénkrdnbplebw andcthd feamnpstradwrofist hé iink ejection

~_ejection orifices are farthest in distance, the

orifipessi biincs dmong gine hiatk teie clidiexst ab T ohl pet wees, thee front

i mpact positions of the ink droplets
row and the rearmost row of the ink ejection orifices are
farthest in distance, the possibility is high that the
deviation between the impact positions of the ink droplets
ejected from the front and rearmost rows may cause a larger
error. However, as described above, onto two raster line zones
adjacent to the front and rear sides of the raster line zone
in the delivery direction onto which the ink is ejected from
orifices of the front row of the ink ejection orifices in the
delivery direction of the recording medium, the ink is not
ejected from the rearmost row of ink ejection orifices in the
delivery direction of the recording medium, whereby the above
error (deviation) can be prevented. Therefore, the decline of

the image quality (printing precision) owing to the error in

delivery of the recording medium can be prevented.
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ejected fromthe front and rearnost rows may cause a
| arger error. However, as described above, onto two
raster |line zones adjacent to the front and rear
sides of the raster line zone in the delivery
direction onto which the ink is ejected from orifices
of the front row of the ink ejection orifices in the
BRIEFdREPVBEFTHPNeCt'| BRE oPRANENEBCOr di ng medium the ink is
not ejected fromthe rearnmost row of ink ejection
ofi9i cesls m t frehemrt i v eF youli reteV onf of theeretdntkhg
medi um whereby the above  error (deviation) can be
lncor@?é@%h?@da Rﬁéﬁ%f%@%ul?h@hH%EIFﬁeaﬁfexﬁﬁgl?nﬁéethe image-
qual it S rintin ecision).omng.to the error in
formigg) ?9@¥§ BRE(RE Febe PH?ﬁanﬁeaP‘dﬁPgéﬂnbe prevented. 16
%H SCRI PTHQN q&_ t g %
schenat i t® {7 ont Vi@ %fP%F?E%% PFT nter"Y ¢ c%?%o}é??ng

print% piif&sngHég i g lslan exanpl e of the image-

M Tig°appar at us of 2t he present invention. Fig. 2 is

aq%%he§3§éc Hﬁé%&ﬁ%@ﬁl V%f@%o{li&@%fé@fn%péﬁniﬁﬁ feeding

strated i IS perspective view

tube éh&u§ﬁka£é88rﬁﬂn?nkuﬁgegbﬂﬁecEH§§ and b?%nE@BBerQQ with
ube connecting the printing head with

the ihpkréegdhgouwntt. Fig. 4 illustrates schenatlcally I nk
flow paths in a printing head unit and an i nk-feedi ng

UM d. FiQl10stBatedl Ockenh 0pcam of idher coONt L hsyshem

of the printer illustrated in Fig. 1. Fig. 6 is a
print sehehatdcupianavdesnni hkusfeatling nweiati ve positions

of the printing heads and ink ejection orifices

plegeds above thecidediagram pat hthrel adnviecl osydieem of the

del i ver ed
printer illustrated in Fig. 1.

Fig. 6 is a schematic plan view illustrating relative
positions of the printing heads and ink ejection orifices
placed above the delivery path relative to the delivered
recording medium.

Fig. 7 illustrates schematically an intermediate state of
formation of an image on a recording medium.

Fig. 8 is an enlarged view of a part of Fig. 7.

Fig. 9 illustrates schematically an intermediate state of
formation of an image of characters “F” and “T” by four ink
ejection orifice rows.

Fig. 10 is an enlarged view of a part of Fig. 9.

Fig. 11 is a schematic view of an image data saved in an
image memory.

Fig. 12 is a timing chart showing the timing of ejection

of the ink from the four printing heads.
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recording nmedium Fig. 7 illustrates schematically an
internmedi ate state of formation of an inmge on a
recording medium Fig. 8 is an enlarged view of a part
of Fig. 7. Fig. 9 illustrates schematically an
internedi ate state of formation of an inage of
characters "F" and "I" by four ink ejection orifice
riowss . AP ad ils3Ban enlsrgete vidweroft ecphry af SgnpBe of
Fig. 11 is a schematic view of an inmage data saved in
prevenipion nagedeehiory . oFi jradQ dgabity mMipylehing Bhew agon)
the timng of ejection of the ink fromthe four .
cause@rhptdmPeheAdsiD 17 PRI ng I AR 1881 iverst rBtg. 132 is a
schematically an exanpl e of (gr evention of decline of

schemg iy oV 1fe1al $1 yS HprR T Prizedes oh) Bauskdr by anker ropd
in recording nediumdelivery: Fig. 13Ais a .schematig,

K6 PLATRA 0 OF% BT Y MRk kEre RS, U b SkaS T anana kio.

1 B PRGNS 050yl el Lyl o o on o

declirlP% eglfnﬁﬁ%i {Iﬁé)%%]eﬁ%jf% of the image quality. Fig. 14

| ustrates s ly printing heads of a thermal

tB“'lf%ﬁ.Sfletf EMR%@JaﬂJ@%ﬁH&{dﬂirwaﬂgp%ﬁry&nfirgeeilééAoKE a

ilT'ustrates schematically six printing heads K

thermdB, t Kdhns KOy @1k KSr armangets i hdeapsrs h o9 QECB“ um

delivery direction (arrow A direction). Fig.

igidgistrsn eis) L schermdd caldoman ddmege drawi mig e th@ckeads K1,
stripe. Fig. 16A illustrates schematically six
K2, KPprimgj ng heads &, arKhgd3, i K4t h&Sreantd Kbg ateanged in
the recordi ng nmedi um
delivery direction (arrow-A direction). Fig. 15B illustrates
schematically an image having a black stripe.
Fig. 16A illustrates schematically six printing heads K1,
K2, K3, K4, K5, and K6 arranged in the recording medium
delivery direction (arrow-A direction). Fig. 16B illustrates

schematically an image in which a white stripe and an indent

are caused owing to oblique delivery of the recording medium.

BEST MODE FOR CARYING OUT THE INVENTION
The present invention has been realized in a line printer

which ejects the same color of ink through plural printing

heads.

EXAMPLE 1
A skeleton of a line printer incorporating a printing
module (printing unit), an example of the image-forming

apparatus of the present invention, is described briefly with
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delivery direction (arrow A direction). Fig. 16B
illustrates schematically an image in which a white
stripe and an indent are caused owi ng to oblique
delivery of the recording medium BEST MODE FOR
CARYI NG OQUT THE | NVENTI ON The present invention has
been realized in a line printer which ejects the sane

referentortof Figk thaondghipl ufal printing heads. EXAMPLE 1
A skeleton of a line printer incorporating a printing
Mol el (7 i Mt AP 19 , Teentexahph ecbfat héne printer

, I mage-form ng, apparatus of the present invention, is

incorpreetibed® bPf R F ynofthe 180t ehet 8ned €62FPYS 2fakbeFigage-

1 is a_schematic front viewof a |ine printer

2. Fig.
foml%c%?%%?%ﬂlﬁgoﬁ PEF NPT RAOTUF et WAPRHLPR - an tanpl € ot
the image- form ng. apparatus of the present._invention.,
schemgf e’ BET P LERenheT 6o peripebt PabtT Burbi HHhUSt FREST in
Fig Erinter illustrated in Fig. 1. The line printer 10
" has a printing head unit 20 and a delivery unit 40:

R R o T A T et A @

delivdBgdi ym i ke: atﬁsggfgﬁagn@apﬁit sheet £ op 1 QF M, 99n8Ags K1,
i mage; and the delivery unit 40 delivers a réecording

K2, KFPAKUMK®, andrkoW for dbfesting &hecardbAgamediyying
delivery direction). Fromall of the printing heads

mediuill i K2, a KSecHddi Ky, papdr Kbheat bEfagkfbnkihg ag) eetgd; and

The printing head unit 20 has a head-driving notor
the ddlB8véEFy gunb} 40rdabivagstherpeontiing heddsmKinKent araow-A

capping position, a printing position, and a w ping
direcposit i oacodthieng medium delivery direction). From all of
the printing heads K1, K2, K3, K4, K5, and K6, a black ink is
ejected. The printing head unit 20 has a head-driving motor
118 (Fig. 5) for moving the printing heads K1-K6 to a capping
position, a printing position, and a wiping position. The
printing head unit 20 is fixed to an engine base 30, and is
moved vertically together with the engine base 30 as described
later.

The engine base 30 which holds the printing unit 20
thereon is rectangular, and four corners thereof are fixed to
nuts 32. The nuts 32 are fit to screwed axes 34. The nuts 32
are moved vertically by rotating the four screwed axes 34. At
the lower portion of the respective screwed axes 34, a
sprocket 36 is fixed. The four sprockets 36 are connected by a
chain 38. The motor 41 is driven to circulate the chain 38 to

rotate the screw axes 34 synchronously, whereby the printing

head unit 20 is vertically moved together with the engine base
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printing head unit 20 is fixed to an engi ne base 30,
and is noved vertically together wwth the engi ne base
30 as described later. The engi ne base 30 which hol ds
the printing unit 20 thereon is rectangul ar, and four
corners thereof are fixed to nuts 32. The nuts 32 are
fit to screwed axes 34. The nuts 32 are noved

30. wvertically by rotating the four screwed axes 34. At
the lower portion of the respective screwed axes 34, a
sProcketi gery suniketl The four dpkbereysbgbtaré2 for

‘ connected by a chain 38. The notor 41 is driven to

deliveriRal at e¢hedEndi Red8ur othrarak euRfersEhewrsakBE 189 head

2 nchronously, whereby the printing head unit 20 is_ .
unit ém%| 4P AR (RS ErZ v  HE i et TR Tghg i ven

t 40 h f del | t 42 f
rollegl afehb v E6Y ?ﬂ%o?aFﬁagﬁea$ﬂi%fﬁ? beRtanEhE gravifh
t|n head . unj t 20 The dellver

rOllegtretchgla FRURG the™ dP T vent Pt Par 8Y belﬁgniéonFﬁe49'
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recorgEEQVﬁéalgﬁl&élf@e@&e &ff&HLﬂtﬁgréEtEBﬁ dj, thHQEVQEg

recordi ng ne |un1de Ivery (arrom#A di ectlon

rollea mglatﬂeenrﬁylsrtﬂﬁlgglN@ntby3adkhvbﬁgbpehtdﬂ§VQEQVﬁBtor
by a driving notor 41. The line printer 10 has an

41. ink-feeding unit 50 to feed an ink to the printing

head 20. The ink-feeding unit 50 has therein

STiS | Th i Yo £ Btitksr SP@-1528 4ihel ek nadé@tng efier t €60 t ®oaBeed an

"sub-tanks") for storing the ink to be fed to the
ink terthéipginheadsh&idKB) . arithe niknk-afkesd 58a, urettc. S Fuas

4) for storing the
therein subsidiary tanks 52a-52f (hereinafter referred to as
“sub-tanks”) for storing the ink to be fed to the printing
heads K1-K6, and ink tanks 53a, etc. (Fig. 4) for storing the
ink to be supplied to the sub-tanks 52a-52f. The ink stored in
the sub-tank 52a is fed to the printing head Kl1; the ink
stored in the sub-tank 52b is fed to the printing head K2; and
so forth. The ink tanks are connected respectively through
tubes 56 (Fig. 4) to the sub-tanks 52a-52f to feed the ink
from the ink tanks 53a, etc. to the sub-tank 52a, etc. The
ink-feeding unit 50 and the printing head unit 20 are
connected detachably by ink flow paths constituted from a
bundle of ink-feeding tubes 60a-60f and ink-returning tubes
62a-62f. The ink is fed from the sub-tanks 52a-52f through the
ink~-feeding tubes 60a-60f to the printing head K1-K6, and the
ink is allowed to return from the printing heads K1-K6 through

the ink-recovering tubes 62a-62f to the sub-tanks 52a-52f. The
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ink to be supplied to the sub-tanks 52a-52f. The ink
stored in the sub-tank 52a is fed to the printing
head K1; the ink stored in the sub-tank 52b is fed to
the printing head K2; and so forth. The ink tanks are
connected respectively through tubes 56 (Fig. 4) to
the sub-tanks 52a-52f to feed the ink fromthe ink
printiagkkedBaynet c20t onchepsubteank BRapvery. ulthe 22 (Fig. 4)
i nk-feeding unit 50 and the printing head unit 20 are
for reppnetied detathiablylbynknRIeFbhopaPhsiesnsnreupédthe
. froma _bundle of ink-feeding tubes 60a-60f and
printipg-pedds nkhgiPubes 62a-62f. The ink is fed fromthe
sub-tanks 52a-52f through the ink-feeding.fubes _
6%%&6&ﬁ“?%9?ﬂ%“ﬁ??n€?% B%%Bl%ﬁ-@%?daH%th%B Vhkhjghe 1nk-

. al | f intj heads Kl -K6 _.
reedifir §iGh STnbSi ARSPBLUR PRb o uBee CsaTB2F D Rerio 3
b-tanks_52a-5 he 20_pring| .upi 2 .
HRB por o 68 B FORBVER Y U o (e g 28 8 Pk reeding

tube £§8°¥§riﬂﬁ—£980k§¥%%a'%%85 EE?CEEHHeB€$B§L€HQC?r?BtEHS

printing heads e connection o e printing

head 9684 HALti2P-WelhiLBeuhpk: feeding unit 50 is _
descri bed below wth reference to Fig. 3. Fig. 3is a

PEK S PESHI MEatd &V b F | tist ek i Mgiad hokd feedi ngo twben apgle

an ink-recovering tube for connecting the printing
ink-fbeadnyi thit heoi sknfeedetigbyinthe Theegonbi Batien dh phent

printing head unit 20 with the ink-feeding unit 50
modulebnnetitied dyyirtthenddibes 4G oald b st 98 | antcomtochil eSystem

This print nodule 20 incorporates a control system
descrilesdribedr|aieh wefbreeferencEigo Fig.The mheiprnatherd

~head wunit 20 has printing heads K1-K6 (Fig. 1) The

unit PZespestpyventprynheagshBAdEoKIFKS. have tHee i rksregectvon

orifices arranged . _
printing heads K1-K6 have the ink ejection orifices arranged
in parallel rows perpendicular to the recording medium
delivery direction (arrow-A direction in Fig. 1) in a breadth
corresponding to the image recording area. In formation of an
image, the respective printing heads K1-K6 eject a black ink
successively from upstream side of the recording medium
delivery direction (upstream side of the arrow-A direction).
The ink-feeding unit 50 is placed separately from the printing
head unit 20. The sub-tanks 52a-52f of the ink-feeding unit 50
are respectively connected with the printing heads K1-K6 of
the printing head unit 20 by the ink-feeding tube 60a-60f and
the ink-returning tubes 62a-62f.

The ink flow paths in and between the printing head 20

and the ink-feeding unit 50 are described with reference to

Fig. 4.
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in parallel rows perpendicular to the recording nmedi um
delivery direction (arrowA direction in Fig. 1) in a
breadth corresponding to the inage recording area. In
formation of an image, the respective printing heads
K1- K6 eject a black ink successively from upstream
side of the recording nmedium delivery direction
(Highst rean Sitferafes hechamavi 7o bl ¥ et ohjow gaehs in the
i nk-feeding unit 50 is, placed separately fromthe
prlntwg nft’ﬁf%% urhé%da%&h?mn}m%e%%n%alﬁ% 52ale% othq he

nk-f ee unit 50 are spectlve connected with
prmt%rh% BFF Rt galh%a%l‘ébKE@fP(’é The pAkdEI D Roan aRPLE0
h thg i n d%@g_%ﬁbe 60a- 60f _and the ink-returning

© ert E3-52%- Rk FT oW patHE 1 n and between the

g@é% 1%@ Uﬁ?? g%g §¥5¥IJ§’ArE}§§ﬁd%$@ éuéoéggﬁ%éh by an

h Teference

ink-s&é}!cir&%]{; g8 sghegaty call, - |nll(< # oW pat *Lsuc!t!lérh ump 98 i

print ead unit and t eedi ng unit.

place@riﬁttﬁg Peagd Kde@ands stihe t k- o8y 85 & E@ggnSQSféﬁ sucking
exanple: other printing heads K2-K6 are the sane. The

the ihBKrianke®Saistorimy e3hl ack Fokds steONDLRt €8 BYeaBub-
I nk-sucki ng tube 56 to the sub-tank 52a. A suction

tank PEP 5% iisl1ytacedtd nd e d.l oy patd iafk tihe dukksdickidg the
tube 56 for sucking the ink fromthe ink tank 53a and
ink téeeds34hendnkstbed heostibe tsabktda. 52s byl dsivahedtha
Fig. 4, the ink is sucked fromthe ink tank 53a and
suctios pedpt D8 thetlsubhe ankl tea &Y, 8 i vloged hendstbei valves
punp 58 with the val ves 81,85 cl osed and the val ves
82,83 824 sepedcdpered. onderortdnerprt@qmte\fewl&r@ |afr eliof figding,

feeding, the ink tanks 53a are provided in a pair.
the ipgerarke PH& §Heopeovided in a pair. When the ink in one

of the ink tanks 53a has been used up, the suction tube 56 is
switched to the other ink tank 53a by controlling suitably the
valves 83,84,85,86.

The sub-tank 52a is connected to an air communication
hole 88a, and the inside pressure can be equalized to an
atmospheric pressure by opening the valve 88. The sub-tank 52a
is provided with an ink level sensor (liquid level detection
sensor) 51 having an electrodes 51a,5lb,5lc for sensing the
presence of the ink and the liquid level of the ink. By
sensing the presence of the ink, the ink surface level can be
controlled to be constant. The sub-tank 52a and the printing
head K1 are placed at positions so as to apply a suitable
negative pressure by water head difference to the ink ejection
orifice of the printing head KI.

The sub-tank 52a is connected to the printing head K1
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of the ink tanks 53a has been used up, the suction
tube 56 is switched to the other ink tank 53a by
controlling suitably the valves 83, 84, 85,86. The
sub-tank 52a is connected to an air conmmunication
hol e 88a, and the inside pressure can be equalized to
an atnospheric pressure by opening the valve 88. The
throughbthanknk2eeedsngprovbeleddo i 2hd aph¢ nknkevetusehnsogr tube
(liquid level detection sensor) 51 having an

62a t@l@eﬂf%h@%emfae Bk, B1c imd featsing QU %a‘z‘teﬂe?er@eaczﬁd

he ink and the liquid |evel of the ink. % en3|q@ge,
betwe?%et%ﬁe%%%c%a%# P4 304, theelphricedingetvRsePlRan ink

opntrolled to be constant. The sub-tank 52a and t
is fe% TR righe hudker ¥ ar &0 p %e@rja]?tb%%ll??%ﬂs 28 PRsatpving

ere BPPHEA R R S PO LERIL B YL e,

recovly W8 fear 295 #25%?5% o %ee?ﬂ%é?%aég%t gFon
the p@ﬂgtflji]cf Illé%(drﬂ ur?pﬂ'égéteil&?%ﬁrgé Jflqbcﬁ.'j Caur{cflt 1< rkqbﬂ% k

nk=feedi ng pu et ween t tan

52a a@%%@eé@@d'@f’cﬁ eedindo tbe BR8cudheah NknklseE6datiom
the sub-tank to the printing head K1 by driving the

tube bNkad@egh noh PLSR-8Ong Behiow the prHating Atk Ked @n the
recovery unit 22 is placed to receive the ink

recovéitgchal ezl f 1 omeddee psd Nt d Nghdeado Kt anThiey r @eoveny the
unit 22 and the sub-tank 52a are connected with each
suctioh heump hf®ught Anthekva ecove? | abos¢dbend7tlandvahve 81
i nk-sucki ng tube 56. The ink collected in the
openedecovery unit 22 is recovered to the sub-tank by
driving the suction punp 58 with the valve 82 cl osed
Akt hehal el 8rl aperresss for filling an ink from the

respective ink tanks 53a-53f to printing heads K1-Ké is
described in the case where a line printer 10 is newly mounted.

The initial ink filling operation is started when the
printer 10 has been started up initially. In the initial
start-up of the line printer 10, no ink is contained in the
sub-tank 52a, the ink-sucking tube 56, the ink-feeding tube
60a, the ink-recovering tube 62a, and the printing head Kl. 1In
this initial filling operation, the ink is filled into the
sub-tank 52a, the ink-feeding tube 60a, and the ink-returning
tube 62a, or only into the sub-tank 52a.

To fill the ink into the sub-tank 52a, the ink-feeding
tube 60a, and ink-returning tube 62a, the ink-feeding tube 60a
is disconnected from the printing head K1 before feeding the
ink from the sub-tank 52a to the printing head K1, and the ink

is filled into the sub-tank 52a and the ink-feeding tube 60a
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Next, the initial process for filling an ink fromthe
respective ink tanks 53a-53f to printing heads Kl-K6
is described in the case where a line printer 10 is
newly mounted. The initial ink filling operation is
started when the printer 10 has been started up
initially. In the initial start-up of the line

from phpe¢mmeinlbankodSBak iBhesorittsd rigtktfeedieng subee apka 523,
the ink-sucking tube 56, the ink-feeding tube 60a,

Conne@h%di%ktheEBQePFh@t%G%eh%Q@ Kéndaﬁﬁetb?ihﬂkngshéaé Ki .

In this initial filling operation, the ink is filled
throughytbhe ndnksfpeding 524 fhe FﬂktP%eHFh@t%HBeheég Kand

be. 6 | h b- k
ater gagnb gt P SF LT kT hi oL ¢ bl biBot SRRV 8B40 hoho LhX
nk- f 0 d k t ube 62 t
adner{ i’ ?iiﬁhﬁgh?a§e§%6%aK}§”a%2268% LPEE BY i PEe8Athg! Bade

r a before feeding the ink fromthe
22b a@ % gbgg g? the printing head K1, and the ink 1is

f S -lfg@? t N n ub
é%%!g%' rﬁtﬂﬁ h%?% tan éggég&g%eﬁﬁ?H%fFéﬁggéeg?%g Ehe
ink- fé@@ﬁnéogub§ seannectad Wnh dhey prdd ing gn%%m aﬂgad K1,
he ink is fed through the ink-feeding tube 60a

the di@@o@ﬁé@téageﬂaagogi of ALK ET i 6RAPLEHI A @ﬁbéh@oanbhuathe

filling operation, the ink adhering to the head face
end 6K45 05 vhpethpitebyrainyeanbsgcbhadee 22hnastdesebybeHer
| ater. For filling the ink-feeding tube 60a with the

directhk, ot hendinket tedi agdt ube 60k-fsedisgopnepselsf bémare
the printing head K1, the disconnected end Hat of the
drivemnke f eedtngatabehé0anknthtreghendiBs2aenbkf 5Bhe sub-tank
i nk-returning tube 62a are connected together
52a, dheetbkyfoedingi kel §0aanagndhehenknkerdtngnpogpsube 62a.

58,59 are
Thereby, the ink expels the air from the ink-feeding tube 60a

to fill the ink-feeding tube 60a. Then the ink-feeding tube

00a is disconnected from the ink-returning tube 62a, and is
connected to the printing head K1. The ink is fed from the
ink-feeding tube 60a to the printing head K1. In such a manner,
intrusion of air from the ink-feeding tube 60a into the
printing head K1 is prevented. This prevents evolution of an
air bubble in the printing head K1. Thereby, when the ink is
pushed out from the printing head K1 to the cap 22a, the ink

is not expelled by a large amount of the air bubble not to
cause overflow of the ink from the cap 22a. As mentioned above,
in the initial ink filling operation, the ink may be filled
from the ink tank 53a into the sub-tank 52a only. For this ink
feeding, the suction pump 58 is driven with the valves 81 and

87 closed and the valve 82 opened.
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driven to circulate the ink through main tank 53a,
sub-tank 52a, the ink-feeding tube 60a, and the
i nk-returning tube 62a. Thereby, the ink expels the
air fromthe ink-feeding tube 60a to fill the
I nk-feedi ng tube 60a. Then the ink-feeding tube 60a
is disconnected fromthe ink-returning tube 62a, and
i Bhe commectedsyotemel ¢t i o | tiee heatheér Thels nftessriked
_ fromthe ink-feeding tube 60a to the printing head
with geferengachoal'a@nner, intrusion of air fromthe
i nk-feedjing tube 60a into the printing head K1 is
prEven el TH SO PF bt @ vof uthoncortapl aystembpf ethe
.. in t£ rinting, head K1, Thereby, when the ink is
PTint fchib But A FPOmEheoBri ht i Hg-HRPTRE T DI Thyfoia ined
. ththe I n isdngt expel | ed Q¥ a Iarge anount of the air
+h Budbt Rt MBrPo” taule bt RPFT oY the ink from the cap
[ V. j Jnitial. ink filllng
il el LA P 4SRRGSR e g Orom
a;in he, sub- 0 hi 851 f [
host B CT T On pur BT 5 AT ver i ¢ Ehe. U4l ves BTt and "

The cBY £H0sed angdrihesyalye,82: opspedon2fcoThengoBhEbely the
system 100 of the printer 10 is described "wth

operat €b€r&ACENE OpFiftep. 161 uc® 45 AcbLPEkoAi 88 aBL8EqLHE
control systemof the printer illustrated in Fig. 1.

data, Thhe £o8bfOlngystepheond©h nedrhd rerthel (r, MEt@dW e Bgzing
menti oned above. The data or commands for recording

receiae@ tomnsmis) edefedbopa theosinige ldathr doghtAa respective
interface controller 102 to a CPU 100. The CPU 101 is

coloraapracessimngp uhint therinamt roéhong enbi aptlydthe an image.
operation of the printer 10 such as reception of

As theeepedidhgondaraorahd Feeorebpyddhdt he dapaingheotPy 122

101, after analyzing ,
and a head-driving motor 118 are driven through an output-

input port 114 and a motor-driving assembly 116 to move the
printihg heads K1-K6 respectively to be apart from the cap 22a
(Fig. 6) to the recording position (image formation position).

Then, the position of the front edge of the recording
medium is detected by a front edge-detecting sensor (not shown
in the drawing) for determining the timing (recording timing)
of ejection of the ink onto the delivered recording medium.
Thereafter, the CPU 101 reads out recorded color data from the
image memory 106 in synchronization with the delivery of the
recording medium according to the output signal successively
from the encoder roller 47 (Fig. 1). The read-out data are
transmitted through the printing head-controlling circuit 112
to the printing heads K1-K6.

The CPU 101 is operated in accordance with the processing
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recei ved conmands, devel ops the inmage data for the
respective color as a bit map in the i nage nenory 106
and draw an image. As the operation prior to the
recordi ng, a capping notor 122 and a head-driving
notor 118 are driven through an output- input port 114
and a notor-driving assenbly 116 to nove the printing
Progriyeaniniii x& rigs prce T ety t RO el @par tTHe dradi@ne M0 2 4
(Fig. 6) to the recording position (inmge formation
memor hHRF t§ onJOCTheHIY tHECHRT t 1 bRPide FPHRESRAYELRE Fhethe

recording _ nmedium.is detected by a front ,
contrafqkleet edt iy K &bt Yhots é’rﬁﬁ% 29 FRYCRERG IR FFeLY -

tn engESSHILALE0 ADS LT IG, (Coordlnge L pal ol sl ect i1
print%ﬁ%ﬁﬁ%%engllﬁg,C%%é18§qggﬁgscggér%fgo{gﬁd?ggégﬁf%%%ﬁ%on

I mage nenory In"Synchronrzation w

and igfléy§£%?€ag$rﬁ%i&f§§r92§€m£EHéyg}af§9rgh99u&$o%$g%n%$t—

out pu successi v fromthe encoder

outpu’% Eﬂ)cgrt 114 T@ﬁ%rgar%@&—&ﬂ@i% easééﬁmgil% 1ed tAW oughye is

e printing head-controlling circuit to the

forme®' bAtA Nge bepdlsn Kln&ki urd hen GRbLdPdahse OPEERt 8UnbAi zontal
accordance with the processing 25 program nenorized

syncht&n 2z P 08K ag XM 184r The peogram ROMA8dronesRt i g8Swath
processi ng program and tabl es corresponding to the

the dediwepy i ovhe A-eod kd RAW dOB81iius. uged dssdhibaperatdon the
menory. In the operation of cleaning and recovery of
rastet hesréspeded viey pnentPhiglhkadsndl k6, roabeeCPUi tDdions are
controls ink pressurization and ink sucking by
inputdedvilng Bnpuepremeoy 104 abrolighimageénpata dorpimagert
114 and a notor-driving assenbly 116. An inmge is,
formatgprredloh Bhe esb¥ dragoRethaneadackoriancOmitereiving the

_ horizontal synchronization signal for the record in
horlZ%?E%hr%h@%%{?%hzﬁﬁ%%n signal, the CPU 101 transmits one

raster division of the image data stored in the image memory
106 to the printing head-controlling circuit 112. 1In
accordance with the transmitted image data, the ink is ejected
from the corresponding printing head, as mentioned later.

A process for image formation under control by the above-
mentioned control system 100 is described with reference to
Figs. 6-8.

Fig. 6 is a schematic plan view illustrating positions of
the printing heads and ink ejection orifices placed above the
delivery path relative to the delivery of the recording medium.
Fig. 7 illustrates schematically an intermediate state of
formation of an image on a recording medium. Fig. 8 is an
enlarged view of a part of Fig. 7.

A recording medium P (e.g., rolled paper sheet, or cut
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the delivery of the recording nmedium As described
|ater, the raster is divided by the CPU 101, and the
raster divisions are input to the imge nmenory 106 as
the image data for image formation with the six
recordi ng heads K1-K6. On receiving the horizontal
synchroni zation signal, the CPU 101 transmts one
paperraster) divi s¢bhveredhéni Mageataea-3t dtedcthonhkyi fage
menory 106 to the printing head-controlling circuit
delivgyyp upft %@cb?ﬁ%nc%rmﬁ¥% t he G dishiftae g deg@ording
the ink is_ejected fromthe corresponding printing
medlwﬁé%m%\sd%w%%d FatRPr ALPF0ERRESTbf™ Lgra@ée a5 Stned
formation_ under contrg the apove- nenti
Wthhc%%F?%?Ss9%t T HDEPTS ﬁ%%i??b%ﬂ ?hr?%?ﬁ?éﬂ%em?glum
che i C plan_vi , .
aeLive i Pt PaeT H pERTEPRRE SF S Chboft [ he T R hbags RaCHiRY 1n
' 0 place ve qt. t
the pELBE U PR R O A S P e A

arran .@' 5 5&&H§19a ﬁst%%h%@@dfaﬂﬂélﬁHH JHEﬁQF9&§£§ él@&@tlon.
i )

mati on" of an I age on a recordl ng medi um

In Fi8.1 8, afn ERLQIQeE, ViEeWsoF 2iRarteofe&hgend. aﬁﬁacent
recordlng med |un1% e.g., rolled paper sheet, or cut

raste261paperosdeety. gs, dEE'&ﬁﬁeﬁ3)n1§h@eﬁbf@MF dir ebi-apr
by a delivery unit 40 (Fig. 1, etc. Ke face of
chaintDEnéEC@MﬁtHglsnﬁdtuﬂtb&angydﬁfaWEr@ﬂ thastecOkﬁmEg
zones LI-L6 are assuned which extends to be
mediumpeP pendizcyd atattz0 dtheorreecorsdiang diedi uimn died i tveysmitted to
direction (allowB direction, a crossing direction in
one raheeprésent zpnwentioijidthe Gebt eihd itmstzoneking -1@1e8 eare
arranged adjacently in the recordi ng medi um delivery
shownde¢rberdenly ta Fegvisibia, i ahbhpasy bbedestppheone 1s

bet ween the adj acent
extremely fine and 1s invisible.

The one raster line zone has plural picture element
domains aligned in the aforementioned crossing direction
(arrow-B direction). The term “picture element” herein denotes
an image formed by one ink droplet ejected from one ink
ejection orifice. The term “picture element domain” denotes an
area (a portion or a range) where one ink droplet ejected from
one ink ejection orifice deposits. Onto the one raster line
zone, one of the printing heads K1-K6 ejects the ink
selectively and simultaneously from a row of plural ink
ejection orifices thereof. The printing heads K1-K6 are made
preliminarily to correspond respectively to one of the raster
line zones L1-L6. Here, the printing head K1 ejects the ink
onto the raster line zone L1 to form plural picture elements:

the printing head K2 ejects the ink onto the raster line zone
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raster line zones (e.g., L5 and L3) is denoted by a
two-dot chain line, which is not actually drawn on
the recording nediumP. Inmage data of one raster
division is transmtted to one raster line zone. In
Figs. 6-8, the raster |line zones are shown enl argedly
to be visible, although the actual one is extrenely
L2 toffmemaptuial imisibt ecldahenone rdstidratline Zonehiasting
plural picture element domains aligned in the
head Ig} w@ﬁwp@m@ e oslee n@a@ﬁﬂécll@ﬁ Z¢R¢ rbi B-ereeinbig
The term"picture el enment” herein denotes an |nag
head K%r%%@r%®P%ﬂ@§|H% Ehopratt ey etted TPt bhe FhR printing
ection orifice. The term"pjcture elenent domaj n"
head %%n%%%e%?mon%? ez (%h%oﬁ%%r o}l%er%n%%) whe?2dohBei nk
ted from  one i ection orifice
Q‘?e|

orint (HOMEd KR et ST e e THEEEE 20 ORL (£S5 Lo hen
heads h k t
the s el SO rrbaat 1o a1 p v el PP Rkt S8 et frERELY

below QEtﬁ% E‘g‘ﬂfnar{‘%eﬁ’éad@f ptEk'lé‘ g I‘§aet9f 5{, §6f§&ﬁ E‘R? ink

to correspon respec y to one o

ejectféﬁt@flfié@em%9n§§ the L 1 el By ﬁ@gdpﬁinﬁbﬁgrﬁe@geK}aster
ejects the ink onto the raster line zone L1 to form

line #bnk all pi fiwia 0118MeMes: tH e JyddH NG heathKZ ejped s

the ink onto the raster |line zone 27 L2 to formplura

reachdd Cthk ep & BIEAH Sdi St dt 1 @rbylow henPrp M vong headd K82, the
corresponds to the raster line zone L3, the printing

ink ideafkeddecof raspanedsinio ¢ hecthst esrlfhee zooe 48, thle

printing head K5 corresponds to the raster |ine zone
printitg laead the tqrand i tige hesst &6 Lone espondslt o THee ink is

. raster line zone L6. \Wen the raster line zone LI has

ejectedazhedlahky pusie e dizeees ylikel owehelprimti ng head

K1, the ink is ejected fromthe ink

The six printing heads K1-K6 of the printer 10
respectively extend in the above-mentioned crossing direction
(arrow-B direction) as shdwn in Figs. 6 and 7. The printing
heads K1-K6 have respectively plural ink ejection orifices
arranged in a row in the arrow-B direction to form an ink
ejection orifice row. (In the drawings, one ink ejection
orifice is denoted by a solid circle denoted by symbols Kla,
Kéa, etc.) The ink is ejected from the ink ejection orifices
of the ink ejection orifice rows of the printing heads K1-K6
under control by a printing head controlling circuit 112 (Fig.
5) in accordance with an image data. In the above embodiment,
one row of ink ejection orifices are provided on one printing
head. Otherwise, six rows of the ink ejection orifices may be

provided on one printing head, or two rows of the ink ejection

orifices may be provided on each of three printing heads.
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ejection orifice row of the printing head K1 toward
the raster line zone L1. Simlarly when the raster
line zone L2 has reached the position directly bel ow
the printing head K2, the ink is ejected fromthe ink
ejection orifice rowof the printing head K2 toward
the raster line zone LI. The ink is ejected simlarly
oht cleder tlasd exbdvoe zones d3t46(pThet sixtarifvrngrinting
heads K1-K6 of the printer 10 respectively extend in
form@heoaonE aeninegedotr asspAgrairechpdnum(arpoddBided by
ection) as shown in Figs. 6 and 7, The printing
CPU 1%%aa%t«1rkﬁtﬁ5v@lVé§b@E?rvéWyaﬁ#ﬁﬂ&“#%ﬁ&%ﬁ ect¢emin
rifices arrang din row in the arrow B direction
Slg“l?be?o?nl?%t?ﬁ? g] RcEBRebr PEi BACFBHS EfRMERES arranged

d i f d db
gonox LIRS PRERL T ShEETL P BT P88 JEROLESLY. 2
Kk f h k t f
emﬂmﬁ%ﬁW%ﬁﬁﬁm%“%%ﬁw%

dlrec%ggﬁ %§85é£§§c9¥a9 P&'gﬁé”EeBSE 1a§”&é8ihh”8 g&@%

In accordance wt | mage da
dlrec’@P&Ye enbodi pept . 41 PBEL LOW 9F LRk ﬁk@ﬁﬂﬁ& RELE CeSThe
are prOV|ded on one printing head. herw se, SIX

term YOMStOF 40@ikpkne] getion Qi@ﬁh@@és”@YvP§loHr8E'gﬁg 8Rta
one printing head, or two rows of the ink ejection

of a @£$féﬁe@oﬂgvlbﬁtpﬁ@vtﬂ§dlﬂ@g@aﬁb ebrtbsgenpr tot tng
heads. 28 As descri bed above, inage data (print data)

printfog Ppeadsi KY-KE6f oormatoomyt bdnaafi phgeadnplcteeor diBfgents
medi um are divided by CPU 101 into raster divisions.

of thdheaseem liastley"eheceionsofgniheesnd padhetheobna row of
nunber of picture elenents arranged generally in

ink ejecerah ¢rnésces. f ommidnd ragedinenthi iheervtﬁmtmemllmsmn

the picture elenents are arranged in lines in a
is effected by the CPU 101 to input the divided data for

printing by the six printing heads K1-K6 to the image memory
106. Otherwise, the image data of the raster may be divided
into raster divisions by a driver (not shown in the drawing)
of the host PC 11 or the like, and transmitted to the printer
10.

Fig. 7 illustrates formation of an image of characters
“FT” by raster division. The image data of the characters “FT”
are divided by the CPU 101 into raster divisions, lines of
plural picture elements (one picture element or no picture
element in some images), in the arrow-B direction as
illustrated in Fig. 7. The respective raster divisions are
input into the image memory 106 and made to correspond to one
of the printing heads K1-K6. At the timing when one of the

imaginary raster line zones L1-1L6 has come to the positicn
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di rection perpendicular to the recordi ng nmedi um
delivery direction (the length direction of the
printing head). The term"raster division" herein
signifies division of the data of a raster
constituting the inmage to correspond to the printing
heads K1-K6 for formation of plural picture elenments
direcblytheloastee toneehbyorjentipnintinbehenksf Kdrkbheiokeis
row of ink ejection orifices. In this enbodi nent, the
ejectedsfeemdilesibh elsceidrcoedlbyet hewCoPO the coriapppnding
. the divided data for printing_@y the six printing
printhpgdiesd-Kkb-¥6- t N ithyes tidiforyl Lutiecatrtherni B&9 - t he the
[ e data of the raster be djivided, into raster
rastea??f%?oﬁ%n%yLa aFi@ére%ﬁ%?a%%%am FRet Re1aF 4P ng5acdok?
. the host PC 11 or the |ike nd ansmtted t e
(ink GIEGPERR 96LTFPS To) I FHATIERES FRENARFOh, ofiin tPRngaster
. f _characy er, "ET rast.er division., The jpage, data
vine GendiBEERL P blv HLORTLRG SHELEY prat ot 1640

allowgnﬁﬁerfﬁieé'gé¥i§£09§0m|£ﬁgs Pintfh&rﬁé chkyr nd K6.
dmmMs(o% F t

e plicture el enent or no prcture el enen

Howevk P, SPNELhABgES)e {DIbbe L9V B ﬁi&?cﬁiO@h@Sraster_line
ilfustrated in Fig. 7. The respective raster divisions

zone Bb€isiAPHEctDyOpthsyi PRYE, FBADI NG 10628NH2 MBdRet Paster
correspond to one of the printing heads ki -K6. At the

line tbménglwhendonecelytbelow neige nar ynt asyehehliNR37088S

L1-L6 has conme to the position 29 directly bel ow t he
rasteol fespoodé NO6 pi & il hge hepdse Kdw Kbhei pkihsing) ebadr4,

fromthe ink ejection orifice row of the correspondi ng
and tlpei ndsngr hbame Kioké. L1 nis heis¢at byi bélstr abedpirnnEigg

7, the raster line zone L1 is directly below the
head Bbi nsd nghdeath®l inki hk »peceiontodi froe tbw, phéneahger

the sane), and the raster
heads K2, K3, K4, and K5.

With the delivery of the recording medium P in the arrow-
A direction, respective raster line zones reach successively
the positions directly below the printing heads K1-K6. CPU 101
controls the printing head Kl to eject the ink from the
selected ink ejection orifices of the ink ejection orifice row
of the printing head K1 at the timing when the raster line
zone Ll reaches the position directly below the printing head
K1 in accordance with the image data. (The same is true with
other printing heads.)

As described above, in this embodiment, an image is
formed by six rows of ink ejection orifices. In this case, the
third row numbered from the upstream front side of the six

ink~ejection orifice rows (ink ejection orifice row of the

printing head K3) in the delivery direction ejects the ink
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line zone L6 is directly below the printing head K6,
which allows the ink ejection fromthe printing heads
K1 and K6. However, in the state illustrated in Fig.
7, the raster line zone L6 is directly below the
printing head K2, the raster |ine zone LI is directly
bel ow the printing head K3, the raster |line zone L6
onto flse diasiott yl et ovoidel privmt ¢mgli bead] Kdent and 4 heaster
raster line zone L1 is directly below the printing
line perl Kb,oro twatch heh¢ nknk shawtbegrcepedctednfrom the
printin heads K2, K3, K4, and K5. Wth the delivery
eject ppn ¢ gyl Je%rm%gathe@h@nwﬂm@rhef%@%mﬁl%edi(ﬁeéﬁoﬁow
respective raster line zones reach succeSS|ver

ink eb%%ﬂ‘?rbr%”dﬂ%%tﬁf”b%‘fo’%@? rﬁérjp?ﬂﬁlgn@eﬁ%afﬂ% Kl W @Fftl}h
101 . contro the printi he K1, to eject the |nk
ink efPQhi The T el bt Rl | HRVRT Bt %ﬁorar?lﬁ?c%é%%e%esmﬁ of
ectlon orifice r head K1, at

the d? nhig’ V\Herhkt%e?%%?%rmfl#ece z% F%%c%]éjsn’fh%g Fad
ggg’&é 'é)rpe diﬁ]?f%rg%/%b@ﬂl@%gi ﬂﬁﬁ_ngml?gaﬁ5 W 421[1] is

ccordance w e i nage he sane i s rue W th

adjac@%QeEQpgﬂ@thWh§%¥g§h)sf§ d@ﬁciﬁ%ega§98¥ellﬁg Egﬁé L3

odi nent an 1 mage 1s ormed by six rows of

onto WhEH 1k Of i f 11688 nd&h td ScCagerréhecnd hifdrfovhk
nunbered fromthe upstreamfront side of the six

ejectidk-&f BELEON O | [H16€ &Pt {dMKo L] £CEE ORCRT bF i €6 IO R ing
the printing head K3) in the delivery direction

head K} ect THehelixth IGlontjedtien astieli dd new ongndsk athifdom the
is adjacent to a raster line zone LI onto which the
upstreak diade beentleg edd edvérom ihle eppeciownooificeersww it the
the upstream front side (first row. ink ejection
print prg fliewd riHKw of jedies prhiatimy debd Khe . rdheefifthe zone L6
which is adjacent to the downstream side of the raster line
zone L5 onto which the ink has been ejected from the fifth ink
ejection orifice row (the ejection orifice row of the printing
head K5). The fourth ink ejection orifice row numbered from
the upstream side of the delivery (ink ejection orifice row of
the printing head K4) ejects the ink onto the raster line zone
L4 which is adjacent to the downstream side of the raster line
zone L5 onto which the ink has been ejected from the sixth ink
ejection orifice row. The second ink ejection orifice row
numbered from the upstream side of the delivery (ink ejection
orifice row of the printing head K2) ejects the ink onto the
raster line zone L2 which is adjacent to the downstream side
of the raster line zone L4 onto which the ink has been ejected

from the fourth ink ejection orifice row (the ejectibn orifice

row of the printing head K5). The first ink ejection orifice
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ink ejection orifice row nunbered fromthe upstream
side of the delivery (ink ejection orifice row of the
printing head K5) ejects the ink onto the raster |ine
zone L5 which is adjacent to the downstream si de of
the raster line zone L3 onto which the ink has been
ejected fromthe third ink ejection orifice row (the
row nejleet¢dnforifike vosrotamheigei ofibye Geddv&8y Thek
. sixth ink ejection orifice row nunbered fromthe ‘
ejectpst pehhd 6¢ decwfof hehdePTiREING | hRka@) Bkt i one6EFffRe 1nk
row of the _printing head K6) ejects the ink onto the
onto ¢haterstehel ZoRe?2BC Whi ¢hiFR Hgj acentehrb tRethe
downstream side of the raster line one L5 onto i ch
downs?ﬁ%a$n§lﬁ%soﬁe%%ee?%%?%ﬁ +%%w%ﬂ%ef¥$tﬂnFﬂkWhéF€cF Bnink
orificero the ejection orifjce.row of the_printing
has bR KBt The T LASI HROSTQctiBre oI a8 PO RiRbEPED
fro he..upst r.eam si de_ of e deli i ' j .
O Pt PSR R Ol T o 0o SEPE 18 Phhinea
- r ' o] b4 0hi ch i | acent he
R T o

this LRGoaNKeRBS been ehectedcbrombbe,shathrink tghechions
orifice row The second ink ejection orifice row

eject 84NPeERA hE O k hes psl bgapt st dec of ot hendeki ¥etyrbivnkrom
ejection orifice row of the printing head K2) ejects

the upberéak onde thek easteiohi Beizone L@wwBFCBheSprinting
adj acent to the downstreamside of the raster |ine
head EOne lOhtontthaMiadtdhelimk faseded? grettled) ddpamdrdte to
fourth ink ejection orifice row (the ejection orifice
the boow sfdéhecPrilnti ngsheadl kB3 Theef(k81, i bkeejekt iion
orifice 31 row nunbered fromthe upstream side of the
ejecteel fyenytitenknkegpectbanoettfeeerowwdf ofhehpr PAtRRGNY
head K1) ejects the ink onto the raster line zone L1
head qRheh F agdrg@eﬁ@a¥@o§heprinting head K6 on the

downstream end side in the delivery direction. The positions
of the impact of the ink droplets ejected from the two ink-
ejection orifice rows at the upstream front side and the |
downstream end side can deviate relatively from the intended
positions owing to errors in production working of the printer
10 or errors in recording medium delivery. However, such
errors do not affect the printing since, onto the raster line
zones adjacent to the raster line zone onto which ink has been
ejected from the ink ejection orifice row on the upstream
front side, the ink is not ejected from the ink ejection
orifice rows on the downstream end side. Thereby, decline of
the image quality (printing precision) caused by delivery
error or a like error can be avoided.

Another process of image formation is described in which
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downstream side of the raster |ine zone L2 onto which
the ink has been ejected fromthe second ink ejection
orifice row As described above, the ink is ejected
frompredeterm ned printing heads for printing an
image in raster line zones. In this enbodi nent, onto
the raster line zone (LI), the ink is ejected from
four rbesioak ehkcejontbenforesiogst heef employew fpoml luhgrated
. ~upstreamside (ink ejection orifice row of the
in FigeinPiagd héad KI) Onto the raster line zones (L2 and
L3) adjacent to the both sides of the raster |ine
Zoke (L1} 1 LiHerd ks i sChepaetedl tY ot t HetPHRe@) ER| dRate of
orifice rows of th rintin h ot her, than th ,
format xgR nBst 2pr +At¥fRigC he HaR%CB%r?hg%gdB s{FéaWFEhd%gPaelnk'

. t'Ln the.geliver% directi The osi#ions of the
°JeCctiABaBE b CENECTRK drohi etd & 68t ea 1109d e T T rik-Paxt
of Fiejegtion orifice rows at the upstreamfront side and

¥he” downst ream end side can deviate relatively from

&@?ﬁi%@ﬁﬁg tfrp%ﬂﬁéﬁ@ss§%§”Qst€h§{rP£SFi§ép59mﬁ%iéHis

e printer or errors in récording

embod TRELEM dRLT ¥EY e HOVBYEE onSUEh-oRALOESqdByNEbUAT beCl iy,
the printing since, onto the raster |ine ~zones

5) toadbagephet Omthe fasherohibneoweneronhe whkehibAkohkagices.
been ejected fromthe ink ejection orifice row on the
The rdpsteeamyikiont srdeinphe tokths nakge] gehedyf nom t(Feqg.
ink ejection orifice rows on the downstream end si de.
5) asThbreebytadécki fermingt hrageagéthuakspyctprenbhrgof the
preci sion) caused by delivery error or a like error
four pahnbéngvbeded. KAnBt herWiprrocess oiadivegey f orsae T ohing
described in which 32 3 four rows of ink ejection
zonesokbilfl.éebadeecenpl byethasrpblitispratiégectly below the

corresponding printing heads K1-K4, the ink is ejected from
the ink ejection orifice rows.

In the state illustrated in Fig. 10, the raster line zone
L4 is directly below the printing head K4 (ink ejection
orifice row, hereafter the same), which allows the printing
head K4 to eject the ink. However, in the state illustrated in
Fig. 10, the raster line zone L2 is directly below the
printing head K3, the raster line zone Ll is directly below
the printing head K2, and the raster line zone L3 is directly
below the printing head K1, so that the ink is not ejected
from the printing heads K2, K3, and K4.

With the delivery of the recording medium P in the arrow-
A direction, respective raster line zones reach successively
the positions directly below the printing heads K1-K4. CPU 101

controls the printing head K1 to eject the ink from the
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in Figs. 9 and 10. Fig. 9 illustrates schematically an
internmedi ate state of formation of an inage of
characters "F'" and "T" with four ink- ejection orifice
rows. Fig. 10 is an enlarged view of a part of Fig.
9. The image "FT" is the sane as that in Fig. 7. In
this enbodinent, the raster division is conducted by
selecCR 108 éFegtiob)otdffoem vhethangekwetbctoon vowsiok row
ink ejection orifices. The raster divisions are input
of theopthetinggecadnisiyalObh¢ Figming)whsnt heedasateor line
formng image with respective one of the four
zone biineigeheblde KaAskaiomhdhrenbly gl pdr yheasréntingehead
. zones Ll -L4 have cone to the position direct]y bel ow
Kl lnt%%¢©€@@@%§p%hﬁhn@h%r¥%?9%gdﬁgéds Rhpanhel § nkepeg with
ejected from the ink ejection orifice rows. In the
Others?%%%t%?gug??%§eﬁ in Fig. 10, the raster line zone L4

d t] I th t h k t
057 (T TS et ot LS STt T o ae%%;??
formemme PR 578 &F HRobFebelBe bRle LMYy A NGace,
I t t t t
s%é%ﬂaiﬁﬁé %&@é%ﬁ%%%w% LbSePEad KPaolle Last Bhyr
ink-ef08:1b8 & §£§5elw\ﬁsZ@DﬁkLé%éét%ﬁesﬂylcgekew bRerne

rinting ead KI, so that the ink is not ejected rom

prlntiﬁg @éé@tkﬁg headse Kde 1 K3e r andi Kdct Y8 et ber deth¥er vk
the recording mediumP in the arrow di rection,

onto t@ép@@&t&@ I 85éefohé NE2 ZPAESh T €ACAd SHEERESEYCLYe the
positions directly below the printing heads Kl-K4. CPU

downstlPdamconlieobs the pasbeingiheadord 10 ehectwhhehi oke ink
fromthe 33
has been ejected from the ejection orifice row (first row) at
the upstream front side (ink ejection orifice row of the
printing head K1). The fourth ink ejection orifice row
numbered from the upstream side of the delivery (ink ejection
orifice row of the printing head K4) ejects the ink onto the
raster line zone L4 which is adjacent to the downstream side
of the raster line zone L2 onto which the ink has been ejected
from the second ink ejection orifice row. The third ink
ejection orifice row numbered from the upstream side of the
delivery (ink ejection orifice row of the printing head K3)
ejects the ink onto the raster line zone L3 which is adjacent
to the downstream side of the raster line zone L4 onto which
the ink has been ejected from the fourth ink ejection orifice
row (the ejection orifice row of the printing head K4). The

first ink ejection orifice row numbered from the upstream side

of the delivery (ink ejection orifice row of the printing head

34




sel ected ink ejection orifices of the ink ejection
orifice row of the printing head K1 at the timng
when the raster line zone Li reaches the position
directly below the printing head K1 in accordance
with the image data. (The sanme is true with other
printing heads.) As described above, in this

K1) egabbdi hkat indnontagehesrafboemediby foue Ldwshathi dle
ejection orifices. In this case, the second row

adjacaphbepether davnherapst sédem sfdehef rekéefrodine zone 1.3
ink-ejection orifice rows (ink ejection orifice row of

onto vhéchpkhat iRl headPrey emecheddérpretpedithéedi dRk

, ejects the ink onto the raster line zone L2 which is

ejectiffacent1f8 £AY-downstream side of the raster |ine
zone L| onto ich the in has. beepn ejected_fromthe |,
F S FURCBE P T CeS Pk O 1 7 5t P onj Tt LrHeCBsE PRRRPE LAt Lng

front.sid ink ejectian orifice row of the_printin .
neadsy B2 RE) EAYS RS o i S LT I Dr T FRet FoRFoRce Po Figs.
11 anaug?ered fromthe upstream side of the delivery (ink

ejection orifice rowof the printing head K4) ejects

tff%inflOf§OatQ@%eﬁ§§£@riii@§tf§9§?ﬁ?%§hhﬁg ésd?Fﬁe(raster

adjacent to the downstream side o raster

divisZ6R8) L2n0RhoimhbEhnmERS | Nk Mg, been; ) ect edindromthe
¢ {

second ink ejecfion oritfice row. The third in _
showiﬁ?e@héoeiﬁﬁhglge Eouchuphesedtheommkherypstheampgirde
0

the delivery (ink ejection orifice row of the
printPhgnhéagshead K3) ejects the ink onto the raster line
zone L3 which is adjacent to the downstream side of
thegrasteilluserzone tdhamoiwhith atpertnkf hasadeedata
ejected fromthe fourth ink ejection orifice row (the
memorggedt ionaonr iihhge memcoy ihe priati hy headakdyr Theisions
~first ink ejection orifice row nunbered fromthe
derivg@sbre@hVsPde (Fod -t he: deheverylifenkmepectpoheokptinged on
row of the printing head , ,
the recording medium is memorized in the image memory 106 as
divisions of the raster, like L1-1, L2-1, ... Ll1-Fin, L2-Fin,
L2-Fin, and L4-Fin. Here, the symbol “L1-1"” denotes image data
to be printed at the first ink ejection by the ink ejection
orifice row of the printing head Kl; “L4-2” denotes image data
to be printed at the second ink ejection by the ink ejection
orifice row of the printing head K4; “L4-(Fin-1)” denotes
image data to be printed at the ink ejection before the final
by the ink ejection orifice row of the printing head K4; “L1-
(Fin)” denotes image data to be printed at the final ink
ejection by the ink ejection orifice row of the printing head
Kl; and “L4-(Fin)” denotes image data to be printed at the

final ink ejection by the ink ejection orifice row of the

printing head K4 at the end of the printing.
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34 KI) ejects the ink onto the raster |ine zone L1
which is adjacent to the downstream side of the
raster line zone L3 onto which the ink has been
ejected fromthe third ink ejection orifice row. The
timng of ejection of the ink fromthe four printing
heads of the above exanple is described with reference
tohdi gssted 1l amels 12im&gg. ddla] sLh-schedati c. . .L2-Fin, L4-
illustration of inmage data (raster divisions) in an

Fin cpnagerorabry. tEi ghelpristangi heag BhaKt ashoWpngethénto
timng of ejection of the ink fromthe four r|nt|n

an acheadsinggy. byieierhsreates é@ﬁeﬁﬁ?PéﬁFnyéOBaFﬂ ~Bf i
i mage data_ nenorized in an, i nage nenory 106 (Fig. 5)

tlmln%sd?§§¥é?ea.%?E?Bnés RPIVedby1ePULB1 (Fig. 5): the
entire imge to be formped on the recordin mis
o2 T I T %h%@enﬁe5%$yra%%rﬁgngd@%?gv%ng ﬁfV?ﬁ%

. i ke L L2-F
airechi3hTut HF ROt ae R ShRbONoFL IR TPhadhof B8 FFEgE HAL

place&oage p&iQ%&Q gtO%hg Eh?ﬁ%ﬁ'nE ?h ﬁtlgnSQy ﬁ??bbﬁ§§§p the

ection or| ICé row o e prln I'ng head

sen51H§ §5§§ti ﬂgayﬁﬁ %919€185'HE§Q R’ Rmsréeg9e9igeﬁy the

tion jection orifice rowo

ink egébaibﬂgobﬁagcéﬂrowy4 (T -9 é%ﬂ%“ﬁ%ﬁn&ﬂ@ﬂngﬁi§ 10.g.,

e printed at the ink ejectlon before the fina

prlntlﬁﬁ hakdekeckh@npeihtiieg newdokoy herpr pnkiag Beaﬂnﬁérvals
"L (Fin)" denotes image data to be printed at the

of 1 thenl (bhkciegegli ansbyntbebetkeehecheonnar efeceibaw of
t he printing head Ki; and "L4-(Fin)" denotes imge
orifidataotrs b€ phéenpednatinyhkeafiendl ank BRect iKaciyof hehe
ink ejection orifice row of the
printing heads K1-K4 has ink ejection orifices (nozzles) at a
pitch (resolution) of 600 [dots/inch], and has the maximum
recording breadth (printing breadth) of 4 inches. Thus, each
of the printing heads K1-K4 has 2400 ink-ejection orifices for
the recording: one ink ejection orifice row has 2400 ink
ejection orifices.

In this embodiment, the recording medium delivery speed
(recording rate) is controlled to be 24 inches per second
(about 610 mm/sec). The printing resolution in the recording
medium delivery direction is adjusted to be 600 dots/inch.
Accordingly, the image is formed with 600 raster lines per
inch in the recording medium delivery direction: one raster
line zone has a breadth (length in delivery direction) of
1/600 inch.

The encoder roller 47 (Fig. 1) connected to the delivery

motor 41 (Fig. 1) outputs positional pulses at resolution, for
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printing head K4 at the end of the printing. 35 The
raster lines (inmage data) LI-1, L2-1, ...L2-Fin, L4-
Fin corresponding to the printing head Kl1-K4 are
formed into an actual inage by ejecting the ink
droplets fromKI-K4 at timng described |ater as
shown.in Fig. 12. On the upstream side of the
examptecorfi hgo nedl ses detrvergh dfréetivaryapffbat neggéy one
sensor (not shown in the drawing) is placed at a
positypsahneel 8¢ Qorn@ﬁ@§Y(iouﬁcﬁa82654léﬂ?sb@fm@éhnthég
sensing position and the printing head KI (nor
Thereﬁ@é@rséFyatﬁ@llvﬁ¥yeﬁQ99@nfQﬁquQ%?q(ﬁ@teﬁh%fa%faééﬁ?/sec'

rintin ads ead Kl and |nt|ng
the oREaARoTonrer of hoadtirt PreEpbapulSEF forngncBhe
égrecisely, di stance between the ink ejection orifice
averagows of the printing heads Kl and K2). Each of the

?%%Q%:ésﬁl qiiﬁﬁ) (res u %%% I£$ %Ot£ %§§§/?ﬁ%ﬂTl
pringFg %PE}ﬁgf PRl Mo o8 Qéﬁlggcﬁﬁsagggﬁgﬁgggﬁ%gg rinted

by th8egdsnKlinkdnbag Igffoﬁl!aé?gdebﬁthQnuﬁétEéﬁﬁSfﬁc@ﬁt ghae of
recordi ng? one ink ejection orifice row has 2400 ink

the pﬁhﬁeih@nhgaaél9§Sthéndémhseﬁyb@ﬂtaeakon;hanaegekdtﬁg
medi um del i very speed (recording rate) is controlled

othert @hbee24rinehes peadsecrnd xkgabent B840 snksee)nthetarting
printing resolution in the recording nmnediumdelivery

signaUkreeti ePahsmadiyst @dthodbea$00fdodsLigwh. 139 usec, and
Accordingly, the image is formed with 600 raster |ines

208 ppeic, imcdpddtitved yr etomditig rebdivemnded t vered diaeict iorel
one raster line zone has a breadth (length in

pulsedel Therdqe iy ectnon)s o?:fdqu‘@m) dednding on the delivery

speed.

The recording medium is delivered at a constant speed in
the delivery direction (arrow-A direction in Fig. 1). The
front edge of the recording medium is sensed by the
aforementioned sensor. When the recording medium has been
delivered by two inches more for forming a margin, the ink is
ejected selectively from the ink ejection orifice row of the
printing head Kl to form an image portion corresponding to Ll1-
1 in Fig. 12 in a raster line zone (one L1l in Fig. 10). Then
an image corresponding to L1-2 in Fig. 12 is formed on another
raster line zone L1 (one L1 in Fig. 10) on the recording
medium (L1, fourth zone upstream from the raster line zone Ll
on which an image corresponding to L1-1 has been formed).

Subsequently, an image corresponding to Ll1-3 in Fig. 12

is formed on one raster line zone (one L1 in Fig. 10) on the
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The encoder roller 47 (Fig. 1) connected to the
delivery notor 41 (Fig. 1) outputs positional pulses
at resolution, for 36 exanple, of 150 pul ses per inch
of delivery path, namely one positional pulse for
every four raster lines of printing. Therefore, at a
delivery speed (recording rate) of 24 inch/sec, the
recor@énm@decdiwh | €kl A7 out put 308600P puts&s peemsegondagher
average. This positional pulse is utilized as a
line zonggel @ graich (Priimnage ag@FhgSRPYRENY ForLéeaghhas been
the raster lines printed by the printing head K1
formeg) gcdd Fhe gpsicdamioniiadgeBres e Jy ifringy (the
. heads in the deliverg,direction, and for the ?the£
Printing RrPFEFiT hgs HeswSsively ksn Gy fdefpet Li-1, Ll-z,

int-starti ' | t ittt .wWth del f
R e R
N | b - ' d it . se. Th I t]
prine 08 SPENE- gL onel ooelA ol Pulgc 108 6 LI

ecor di fumis_delivered at a constant speed in
manne%hégdg ?%%g§g%i?%% T on (arrow A direction in Fig. 1).

thb@ tid ontnedaa Pfc fde-decai g nandediimis sensese P¥vered

he aforenentioned sensor. Wien the recordi ng nmedi um

by ondagcbeemcreliyes et bye wWort 8shgst 88F eoh 06 £ f OhET AgoAt
margin, the ink is ejected selectively fromthe ink

edge 8feehéOne@bidifg fowi@h blhiechpréagéngehead) Klthe poifting

an image portion corresponding to L1- 1 in Fig. 12 in
with ®héastefitlhdenzanek? ohe sdarvedfi go dO)nThene aastangeine

corresponding to LI-2 in Fig. 12 is formed on anot her
L2-1 (ds¢tesctome zomectll{oaeftdmi ph&i §ird0)ranteéheline (L1-

recording nmedium (LI, fourth zone upstreamfromthe
1)) . rEsrertlHd mesteme lihes L2-2 and L2-3 are printed in this
order with intervals in the same manner as the printing with
the printing head K1. The intervals are the same as 1in
printing with the printing head K1 (conducted below in the
same manner). As illustrated in Fig. 11, the image of the
raster line L2-1 is formed adjacently to the raster line L1-1
on the upstream side of the delivery: the image of the raster
line L2-2 is formed adjacently to the raster line L1-2 on the
upstream side of the delivery.

Further at the time when the recording medium has been
delivered by one more inch (by 4 inches after detection of the
front edge of the recording medium by the edge sensor), the
printing with the printing head K3 is started to print the
raster line L3-1 (the fourth raster line from the first raster

line (Ll-1)). Then the raster lines L3-2 and L3-3 are printed

with intervals. As illustrated in Fig. 11, the image of the
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on which an image corresponding to L1-1 has been
fornmed). Subsequently, an inmage corresponding to L1-3
in Fig. 12 is forned on one raster |line zone (one LI
in Fig. 10) on the 37 recording medium (L1, fourth
zone upstreamfromthe raster Iine zone L1 on which
an i mage corresponding to LI-2 has been forned) . In
rastesutina hanheis f@EmédH@@j@oﬁnleotbethgrn@dtérhéine L1-2
printing proceeds) successively in the order of LI-
on th¢lupstread £1d8 of t bh¢ndeliaesyontihpeinegerdfnghe raster
medium Wth other printing heads K2-K4, the r|nt|n
line }3-2ohduterdcdnadhacsaiky Ranhee 5§SH%§C;FB@dLEa§ePn
At the tinme when the recordi ng nedi um has been
upstreRii gefedot byhende bY@ Y nch (by 3 inches after
detection of the front. edge of the recordin

o TH e Sensor: ey %ﬁ%@or%% Ehal B e P ngee
, tart t
A ECRLE A SN D T e
frontlgég%|8§ntﬁg rééé%ﬁin%{ﬂéélﬁé Xa?ﬁ Lgdﬁeaggnggkvteghe

er w erva € Sa manner as

print£H§ @%ﬁﬂt£ﬂg g%&ﬁtlﬁ eh@éﬁnkhngshgégrggd ghepkaner vaks

e sane rinting wth the printing head Kl

raste£099g50£@dlb?£9@/tﬁlkaera§@€? MeABeFYom el Fhustrabeder
I n 11, the inage of the raster line L2-1 is

line QE”?¢ adlﬁﬂéﬁ“ﬁh@tﬁhéﬁgtrfﬁﬁéﬁ 14+ ddd InL4-0m dhe printed
upstrean13|de of the delivery: the image of the raster

with bEhPerk2i2.i sad ormegs @ eeentd yri@. t1te, rast eimdgaeot letpe
on the upstreamside of the delivery. Further at the

rasteki MEnwhen-tLhesr €oondingdiedenml hasobekn rdekeveredeby2-1
one nore inch (by 4 inches after detection of the

on théropstedge efdehefr eber dehgvesdi urhbyinhecedfethe raster
sensor), the

line L4-2 is formed adjacently to the raster line L2-2 on the

upstream side of the delivery. Formation of a portion of a

complete image is started when the ejection from the printing

head K4 is started.

As described above, respective raster lines are formed
successively on the recording medium being delivered. When the
printing comes near to the end portion, the printing head K1
prints the raster line L1-(Fin-2) (eleventh raster line from
the final raster line L4-Fin), the raster line L1-(Fin-1), and
the raster line L1-Fin in this order to finish the printing by
the printing head KI.

The printing is continued further. When the recording
medium has been delivered by one inch after printing of the

raster line L1-Fin, the printing head K2 prints the raster

line L2-(Fin-2) (tenth raster line from the final raster line
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printing with the printing head K3 is started to print
the raster line L3-1 (the fourth raster line fromthe
first raster line (L1-1)). Then the raster lines L3-2
and L3-3 are printed with intervals. As illustrated
in Fig. 11, the image of the 38 raster line L3-11is
fornmed adjacently to the raster line LI-2 on the
L4-Finpstteanrsstderol inbelelelFvery) , t hadi thgerebttheliast 82—
line L3-2 is forned adjacently to the raster line L1-3
Fin tonfiheshupkerpabmbide of the delnvényg. hFadtKér at the
ti me when the recordi ng nmedi um has been delivered by
oeemor e | FRECTBING MechHEs 3 s cpeget@etivared Plieone inch
front edge of the recording nedium by the edge _
more, sehg oP¥ 1Nt kg b?@ﬁtﬁﬁgpaﬁ@%StheepFﬁﬁ¥?ﬁglﬁ@adLRA<F§n-2>
. ,started tﬁ,gri t the r?stei line L4-1 éthe third
(nIntR LR 8FET| A Fr ORPTNEE| FERat aBREFST| FhBS(EE-1YT) - ThER
the.raster lLines L4-2 and L4-3 are. printed_.with .
rastet CbEabS (RAATT) Geifar oo Faprge 10he ha FilgbRof i fie
rast Ine.L4-1 | ] . 0.t h ster
S L G R R

ir/ﬁ%ﬂ? PrﬁetP§c5@<§Jt_§<{j 2m%)<%1ﬂtﬁ-ﬁéhég kiJec‘erfl Ocﬁgfgvggé?(:]?gtegxetfnch

the raster Tine L upstreamside o

more,qgﬁévﬁfyntfggnﬁéégnK@fp@iﬂ@ét£HQ PhsBerconplet e _ipage,,
is started en the ejection fromthe printing head

(eightd Lssstariede Hsodesksi bedaabpyercrespret LYeriast ekne
lines are formed successively on the recording nmedi um

rastebel Nge dekiveigdl) Wigndt tige paboéinuigsenes-pear tborihesh
end portion, the printing head K1 prints the raster
the prineihd-¥¥i th@)pftehevent headsker line from the fina
raster line L4-Fin), the raster line LI-(Fin-1), and
the dasterbéed neodve Fimonochiwmsabicdeimage fdatshsphead in a
printing by
continuous region are divided, for example, into raster lines
for four black-color printing head, whereby the recording
speed is increased to four times that with the single printing
head of 6 inch/sec, namely 24 inches/sec. As a secondary
effect, inherent characteristics in printing of the orifices
of the printing heads K1-K4 are not continuous, and the
recording is conducted separately for every four raster lines,
so that the image quality can be improved remarkably. That is,
the image quality can be made reliable regardless of
incidental ejection failure.
In the above embodiment, an image raster is divided into
raster divisions and the raster divisions are printed
respectively with predetermined printing heads: onto the

raster line zone (L1 in this example) onto which the ink is

ejected from the ink ejection orifices of a front row in the
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the printing head KI. The printing is continued

further. Wen the recording nedium has been delivered

by one inch after printing of the raster line LI-Fin,

the printing head K2 prints the raster line

L2-(Fin-2) (tenth raster line fromthe final raster

line 39 L4-Fin), the raster line L2-(Fin-1), and the
deliveagte@ireécheoh2{KEi ant ohfisneshmphe) pr enti hgebynkhés not

printing head K2. \When the recordi ng nedi um has been
ejectdd| puepedhbyadnaecenthrapbee, lihe penati ng hedd K3des

prints the raster line L3-(Fin-2) ninth raster |line
therepf off PRethPnankr aseeFiPRnerLA1FPR) OIt RBS Fasrepski mew in

L3-(Fin-1), and the raster line L3-Fin in this order
the d?blV?HYsﬁlFﬁétbPPnﬁPﬁ@fb9etﬁ@WpP?nFPﬁgPﬁéQHlKQ hpgenk4) -

t recordln nedlun1has been_del | ver one i nch

ey St Broft T H@%@CRLLOﬁrFWsl%egrag &FS| phgSted from

ht h f he f |
the offEtEpl  &F rhE, BAO 1 HERETECELER GEREHETFOME G r BB

upstr%%%t £o££”§1§4 ghﬁ %f%af 5818 tagggogwgaag E}‘ ‘tH

I nNg he escri nonoc FOHH

print%H?gﬁegagac§HrSéglﬁgeaer@nEhQu ?édé?@kﬁ?g? %X%Q%ﬁs

exanple, into raster I nes our -col or

owingPEbNEERGrhead, p%@@ﬁ§@¥ohh@oEEQH?dbﬁgth§p§§9ntér 10 or
increased to four tines that with the single printing

errorbead 9éc§rﬁﬂﬁ?/ﬁ@@iuﬂaHBhYVgﬂK|n@m%%&%@ AScid errors do
secondary ect, inherent characteristics in

not apresdti BPeopriheingi ihceke @botbecpbbatimnBgtheadscKloKdo
are not continuous, and the recording is conducted
the rseparaléhy toneevedyatent tastkbe benesyr linet hatet beto

i mage quality can be inproved remarkably. That is,
whicht heki hagebgeal eigctad beomatker Ekpabl ejeegardl essfofe row
in the delivery direction, the ink is not ejected from the
rear most ejection orifice rows in the delivery direction.
Thereby, deterioration of the image quality (printing
precision) caused by delivery error or a like error can be
avoided.

An example is described for prevention of decline of the
image quality (printing precision), caused by an error in
delivery of the recording medium, with reference to Figs. 13A
and 13B.

Figs. 13A and 13B illustrate schematically an example of
prevention of drop of image quality (printing precision)
caused by an error in delivery of the recording medium. Fig.
132 is a schematic view of six printing heads K1, K2, K3, K4,

K5, and K6 placed in the delivery direction (arrow-A

direction). Fig. 13B is a schematic view of a printed image
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incidental ejection failure. In the above enbodi nent,

an image raster is divided into raster divisions and

the raster divisions are printed respectively with

predeterm ned printing heads: onto the raster line

zone (L1 in this exanple) onto which the ink is

ejected fromthe ink ejection orifices of a front row
whichi hs tirec4dnted i Veoy décktné onf (Kiei bmedesqexdiple) , Irarkig.

the ink is not ejected onto the adjacent raster |ine
137, tmesumpebed hcsrdes m@hbr@%m0t¢%nﬁhﬁelnhkeé?@éipﬁnorlflce
' orifices of the rearnost rowin the delivery
in a @@We@fu%%e(@¥+mté%gr%ﬁﬁ%f05h%h®F|%%m%@rhedal@@g Thed-

points of the jnmpact of the ink droplets e ecte&sgrom
numbe%*ﬁ‘é ot T 12 B2 bF @sﬁ%o*%% ? RLEFRER | BhSBFRFi EB8TFEHs ¥t the

t front side. and the d d
inke ABPSLRE ST RER b WBaDES CHAr dBUT G EOF T Gt Thee OF The-

prlntggg Eﬁ%er m Peﬂlég SI t | ]genis’ o[\lk\qengcv}oo e Ocrl%airp lp(r]ﬁ)edé'lcérll Phe

pr| 187" 10 of° Errors in-teco

recor?ﬁgé%g uﬁvgrae?ﬁgg\g‘%}g%eagﬁg&agﬁﬁQgﬁegorageéraigﬁgt zone.

e prln Ing In ment since, onto

rfét@f%%igﬁ3_ el acad 1oL A K @Shehilh N Z9Ngelivered

ont o as been ejected fromthe front

obllq§é§9tagnl@aiéa@@dr@y/th@ the-dstiveny direqth@Pk hherhe
is not ejected Tfromthe rear nost ejection orifice

intenfi@WsdénitEey del ryetyofli 1ecih@Ncatdepgbyhe full-line
deterioration of the image quality (printing

arrowpf@&eksShon) caused by delivery error or a like error

can be avoided. An exanple is described for

pIevehds onl 34 aded| 13, odméhe theegergeatiyyatpangedngow of

preci sion), caused by an error in delivery of the
ink epecbidingrihEdicem (denhteefleyehbe ¢orFlgs. of3aumbers 1-6
in Fig. 13A), the orifices of the front row in the recording
medium delivery direction (ink ejection orifice row of the
printing head K1) eject respectively the ink onto one
corresponding raster line zone (the zone on which picture
elements of number-1 circles in Fig. 13B are dotted), whereas,
onto the two raster line zones adjacent to the both sides of
the above printed raster line zone, the ink is ejected from
the orifices of a row other than the orifices of the rearmost
row in the recording medium delivery direction (ink ejection
orifice row of the printing head K6).

In the example shown in Figs. 13A and 13B, one raster
line zone is considered on which one of the ink ejection
orifice rows (e.g., the ink ejection orifice row of printing

head K6) of the six printing heads K1-K6 ejects the ink onto

one raster line zone. Onto the two adjacent raster line zones
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and 13B. Figs. 13A and 13B illustrate schematically an
exanpl e of prevention of drop of image quality
(printing precision) caused by an error in delivery
of the recording nmedium Fig. 13A is a schematic view
of six printing heads K1, K2, K3, K4, K5, and K6
placed in the delivery direction (arrow A direction)
on thé&ilgoti3Bidss aoSchiernabeveipninted pashtedlinageondd, the
which is prevented fromdecline of the inmage quality.
ink isrefegted 18romtde elimbeied efitliecnnek ddhecestthe Fhk
ejection orifice in a row of the printing head of
above t haf fiedekon | Ece 18® (hed- nukber &@kcPierbiparrrifice
denotes a picture element fornmed by the ink droplet

row opj ¢ R IR oY NECTRKES] @EL Foh- orqtfice bte r Here pﬂrr}lﬁtmwg be
head of that. nunber. The two-dot _ch | t

eJect?%cgyamn@n%%%$an+%kd%h%fgl?%eogfEfgﬁéﬂ?wbﬂgﬁg?QS%EE

ne zo

e3ect RO REToar B Qb Finery Sk hnaPead R by rL ) SosetBhe

3
on bo%M?%gg%%nﬁ$s |nd$%g?§d§%€é%% fu+€ ??gggfgﬁﬁgxﬁﬁ%rk A.
ejectign%gﬁflé%&md 43 aﬂHE%BQ@t?QﬁrSﬂHcérEQQQSQ EH&V

ejection oritices (denoted by the circles of

print THYDEE $4 1k 6) Iw:érgebyl%)e éah@e Wifdsesc ddeadd tffed.
row in the recordlng medi um del i very direction (ink

ei 8 CE 108 QfdFd£e &oMb 0fhd heluPdl ntd Hige herdn K1} ok ect
respectively the ink onto one corresponding raster

arranféfecz@eel ¢t he zraedonewbiech pfctacerdehgnratisunfdelivery
nunber-1 circles in Fig. 13B are dotted), whereas,
(arrowAbhodihectwony asiek fsnejzoned adpacehe torthepbotihng ink
sides of the above printed raster line zone, the ink
ejectisnepetfedefrows (indicated by circled numbers 1-6). The
ink is ejected onto one raster line zones from the odd-
numbered rows (indicated by circled numbers 1, 3, and 5 in the
delivery direction of the ink ejection orifice) in the number-
ascending order. Onto the following raster line zones after
the above raster line zones, the ink is ejected from the even-
numbered rows (indicated by circled numbers 2, 4, and 6 in the
delivery direction of the ink ejection orifice) in the number-
descending order. Thereby the same effect as above can be
achieved. Otherwise, the ink may be ejected from the odd-
numbered ink ejection orifice rows (rows of circled numbers 1,
3, and 5) in a number-descending order, and from
the even-numbered ink ejection orifice rows (rows of circled
numbers 2, 4, and 6) in a number-ascending order. Accordingly,

the present invention can minimize deviation between the

adjacent raster line zones, even when the recording medium is
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the orifices of a row other than the orifices of the
rearnost row in the recordi ng nediumdelivery
direction (ink ejection orifice row of the printing
head K6). In the exanple shown in Figs. 13A and 13B,
one raster line zone is considered on which one of
the ink ejection orifice rows (e.g., the ink ejection

deliverefli celiquedy psi showmg 1heBdgK6)3Bf tohersivgnpri nti ng
heads Kl -K6 ejects the ink onto one raster |ine zone.

indentatborhéliwetndfadenn Fagser 1PRnendoheB agtonanke Hopn of
sides of the above printed raster line zone, the ink

the imggej@edédt¥rom an ejection orifice rOM/adJacent to
the above ink ejection orifice row (e.,g., the ink

eTl?e%tJr%g%rmI&Jeng TIPTS5 TAYRY hostRRATeT Keye
th k f h i
empl%f-%%%ﬁ b@?ﬁgctg%gﬁ% a8k el BTL A0S Fhk g 1o
t d K3 K4 dj t th d
descr fhetnfeRhunit 08 DEBE &3 cEop: 80 RN a1 d Qjﬁ%.oﬁé o
schemg£i£ 9§e&o$@(gKgfin#EK?:ES§?h8@ grfﬁégﬁaio%%gg %Q? type

I'nt1ng head € sanme etftect can

lmageafgkﬁ}lfﬁgrr%ﬁ %Jaord dsy ot G d-hes Pl als fastepsLing

zones y In the direction of recordlng

lmageﬂﬁgkﬁﬂhgegpysfxtuéarﬁ@@féhgwﬁegﬁl@Hé abBlsihg) ehest gdural
fromthe correspondlng ink ejection orifice rows

print{h§dheated erCék§h§Qen§ﬂ§e$§lﬂt@ﬁgTh§adbﬂk is ejected
onto one raster line zones fromthe odd nunbered rows

81,82(8BdBcpsedsbyactranted ouabetg in Bheandcbrifinthgedium
delivery direction of the ink ejection orifice) in the
delivaupbéireastendiagrowddr di®atoidhe. f dileownint asg eneads
line zones after the above raster |ine zones, the ink
81,82)83epécteddfrbast hespvehivalpbeptedatosatendecamnedtby
circled nunbers 2, 4, and 6 in the
8la,82a,83a,845a,85a,86a arranged in the direction
perpendicular to the recording medium delivery direction. Any
of the heater elements 8la-86a are energized in accordance
with the image information to allow the ink of an ink film to
transfer onto the recording medium to form an image. The ink-
jet type image-forming apparatus ejects ink selectively from
plural ink ejection orifices, whereas the thermal transfer
type image-forming apparatus energizes plural heater elements
selectively. With the heat transfer type of image-forming
apparatus also, the deviation between the adjacent raster line
zones can be minimized by dividing the image data into raster
divisions as described with reference to Figs. 6-12 and
energizing the heater elements 8la-86a of the respective

printing heads 81-86, similarly as with the ink-jet type of

image-forming apparatus even when the recording medium is
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delivery direction of the ink ejection orifice) in the
nunber - descendi ng order. Thereby the sane effect as
above can be achieved. O herwi se, the ink may be
ej ected fromthe odd- nunbered ink ejection orifice
rows (rows of circled nunbers 1, 3, and 5) in a
nunber - descendi ng order, and fromthe even-nunbered
delivéenkd epletiqoal pr i fAscehrcowe s(uldws of whHmadt e lewuinmbdest 2, as
4, and 6) in a nunber-ascending order. Accordingly,
shownthe Pieseht tavent iprecamted nhat zeodeyi B¢ ohnpaewaeality.
the adjacent raster |line zones, even when the
recording mediumis 43 delivered obliquely as shown in
Fig. 13B to prevent indentation illustrated in Figs.
16A and 16B not cause drop of the inmage quality. The
i mge-form ng apparatus of thermal transfer type
enpl oyi ng the i mage-form ng nmethod of the present
invention is described belowwith reference to Fig.
14. Fig. 14 is a schematic view of a printing head of
a thermal transfer type imge-form ng apparatus. A
known thermal transfer type of inage-formng
apparatus (not shown in the draw ng) has plura
printing heads, for exanple six printing heads,
81, 82, 83, 84, 85,86 arranged orderly in the recording
medi um delivery direction (arrow A direction) . The
printing heads 81, 82,83, 84, 85,86 has respectively
plural heater elements 8la, 82a, 83a, 845a, 85a, 86a
arranged in the direction perpendicular to the
recordi ng medium delivery direction. Any of the
heater el enments 8l a-86a are energi zed in accordance
with the image information to allow the ink of an ink
filmto transfer onto the recording nediumto form an
i mage. The i nk-
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jet type image-form ng apparatus ejects ink
selectively from plural ink ejection orifices,
whereas the thermal transfer type image-form ng
apparatus energi zes plural heater elenents
selectively. Wth the heat transfer type of
i mge-formng apparatus al so, the deviation between
WHAT IheChAjMERNISraster line zones can be minimzed by
dividing the image data into raster divisions as
described wth reference to Figs. 6-12 and energizing
the heater elenments 8la-86a of the respective
ph nt i Mg Hesadre glemeingingihgd s ¥piminhen nkuget on a
type of image-form ng apparatus even when the
recor¢é%%r@$%gu%e%Yuﬁﬂ?gtaa9dépu%@keﬂuaﬁﬁﬁaagﬁ§y E@rPH@h a row
results, a reparkable nden% t i n Flg
of ln%aﬁﬂ%%tb?%v%ﬁ%EHCﬁatS? bere he* PHeg uaa |FPVS Eslvﬁmx
DIS: 1. nmethod.for f
e3ectih aubIoR® 2T FRRETI Mo bt by BLPERRLCHAGTAK [RKCERS
successi vel 0 n i fiC
dellv%eyec%ed ? gn F o) §e£8¥6%8§ égééﬁec %8 oRE gk %gster

rompltural rows I on or Ifi

line géﬁ@ggggngé¥@ht8& Ber Hgéfn%g££ﬁréoeigﬁenge bMSEXS

Irection o reco |ng Ium onto one of raster

arran&é@e 5Qn€ﬁeCPQ@EkﬁyﬁgdmgélﬁhurﬁgrQEQEyrﬁe?b@ﬂ@ﬂ&ularly to
omai ns arranged, on the recording nedium parall el

the d@@{ﬁ@ﬁgl&ykéetyoﬁoofthﬁed@étMeaynglmegtuﬁn of the
recordi ng nmedium wherein, onto two raster |line zones

where 2] asend t@obﬁébtéydE§n@fzoh€§ saskeenti ne ponr entes of
which the ink is ejected from orifices of the front

the rasveoflihe rokeepetdi whiohi theesnknishejedebidvérym
direction of the recording nedium the ink is ejected

orifitesnmvfonseofrontfircesobt hee ithhnethetienropsfirew ofi the
t he ink

delivery direction of the recording medium, the ink is ejected

from rows of orifices other than the rearmost row of the ink

ejection orifices in the delivery direction of the recording

medium.

2. An image-forming method for forming an image on a
recording medium by ejecting an ink successively through a row
of ink ejection orifices selected from plural rows of ink
ejection orifices arranged parallel perpendicularly to the
delivery direction of the recording medium onto one of raster
line zones constituted of plural picture element domains
arranged, on the recording medium, parallel perpendicularly to
the delivery direction of the recording medium,
wherein, onto raster line zones adjacent to both sides of the

raster line zone onto which the ink is ejected from orifices
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ejection orifices in the delivery direction of the
recording nedium 2. An image-form ng nethod for
form ng an image on a recording nedium by ejecting an
i nk successively through a row of ink ejection
orifices selected fromplural rows of ink ejection
orifices arranged parallel perpendicularly to the
of thelet¢leryedirectdobntind imle ¢eeorddmgonefiiaespntibe ohekots
raster line zones constituted of plural picture
ejected efepit @ondilnse] ot boryedl 1 Hhce heoy ez2dl aFpgt medi the
paral l el perpendicularly to the delivery direction of
Selecﬁﬁ% Frk o? R Al PR AP Tk LG eF T n, OBnt BOF adP ePI PERECR ORBEE LCe
acent to, both sides of the raster |ine zone onto
row n%ﬁ che tHee i Hikk |%3%?%%?%001F%%h?%r¥?‘1’c%§3a%“%ft?hE €
elected r ejection orifices, the ink is
Selec%?%c%%ﬁ ?}%ﬁﬁ%ﬁpl?&ltﬁ%%t#%ﬁ‘orifice row adj acent to
the selected ink ejection orifice row, or from an
ejection orifice rownext to the ink-ejection orifice
row adjac 0 | eGh ¢ I f1G
T T

recor@fn@:mé@f@%d&nge?@@ﬁyﬁ%bﬁneiﬁﬁtéﬁgcégsiggl?ggﬁﬁéé NekYrow

hrough a row Ink ejection orifices selected from

of inPla&Haktsonseefridks §éf@éﬁé&'f%éﬁd§P§r§Ir§8®§dof.ink
paral |l el perpendicularly to the elivery direction of

ejectibe $ELOL 6k 0x FEG 43 Opd €2 DI Obe FBSH &L cul ARBy ZBHEShe
constituted of plural picture el ement domains

deliveary adiges:t oon tdhe e oraksgd ireg i kaiipar ahtel one of raster
perpendicularly to the delivery direction of the

line reces doaysnediitegd ehepkrargl thectuke i slepect edomaint s
the raster line zones arranged in the delivery

arrangid econ ophie suecessivel yedirwm tprrahkel perpendicularly to

the delivery direction of the recording medium,

wherein, the ink is ejected, onto the raster line zones
arranged in the delivery direction, successively from the ink
ejection orifices of the odd-numbered rows in the delivery
direction in the number-ascending order, and onto the
following raster line zones, the ink is ejected from the ink
ejection orifices of the even-numbered rows in the delivery

direction in the number-descending order.

4, An image-forming method for forming an image on a
recording medium by ejecting successively an ink through a row
of ink ejection orifices selected from six ink ejection
orifice rows arranged parallel perpendicularly to the delivery
direction of the recording medium, onto one of raster line

zones constituted of plural picture element domains arranged
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ejection orifices of the odd-nunbered rows in the
delivery direction in the nunber-ascendi ng order, and
onto the following raster line zones, the ink is
ejected fromthe ink ejection orifices of the
even-nunbered rows in the delivery direction in the
nunber - descendi ng order. 4. An inmage-form ng nethod
paraliet perpendianlanhgetonthe detovdrmgdmedcumobyof the
ej ecting successively an ink through a row of ink
recordjipgt noAieni f feeprselegted fromsix ink ejection
orifice rows arranged parallel perpendicularly to the
COUdu@EFPVeFmeHF?@@PP%gYof the recordi ng medium onto one
raster |ine _zones constituted of plural picture
eJectéP@n@ﬁttH%nﬁvhsfa?maﬁa@dthvrﬁaFQW|@f Ee?péhaléakaﬁﬂﬁctlon
to the dellver directio f the reco%dlng
0ri FLE8nEPNS| REEEBRAULET HG° gﬁﬁ%?ﬁﬁ@oﬂ%Fﬁc éFEchgﬁ 5P t he

third row o

aasaceflf; ta8lh b gt AEnbePEa Tt ke 6L F.v%%y B FEbe 6RP8npBto
nichaDysahB0PDY 1aSLen LLDG ZpDecDEXL 1, 1a Last r,bine

Zone on 1S € ec e front row

numbegéar§h £9¥®de999@§§eélkec£hsndsk'yﬁ&y Hkrs;g?eaogf the

Ink ejection orifices; ejection of the in rom-t
orifikkEth row of the six ink ejection orifice rows
numbered in the delivery direction onto an adjacent

ejectidat 8F th8eiZrnersexthtort henr asieprl tRe g9ReianRt 8jection
which the ink is ejected fromthe third row nunbered

orifit® tbes dehbyeey dhrenti oplofethedinkcefeat baBo an
orifices; ejection of the ink fromthe sixth row of

adjacthe saxtenklenectona nerktftoethewsantabelédei nothheonto
delivery direction onto an

which the ink is ejected from the third row numbered in the

delivery direction of the ink ejection orifices;

ejection of the ink from the sixth row of the six ink ejection

orifice rows numbered in the delivery direction onto an

adjacent raster line zone next to the raster line zone onto

which the ink is ejected from the fifth row numbered in the

delivery direction of the ink ejection orifices;

ejection of the ink from the fourth row of the six ink

ejection orifice rows numbered in the delivery direction onto

an adjacent raster line zone next to the raster line zone onto

which the ink is ejected from the sixth row numbered in the

delivery direction of the ink ejection orifices;

ejection of the ink from the second row of the six ink

ejection orifice rows numbered in the delivery direction onto

an adjacent raster line zone next to the raster line zone onto

which the ink is ejected from the fourth row numbered in the
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adj acent raster line zone next to the raster |ine zone
onto which the ink is ejected fromthe fifth row
nunbered in the delivery direction of the ink
ejection orifices; ejection of the ink fromthe fourth
row of the six ink ejection orifice rows nunbered in
the delivery direction onto an adjacent raster |ine
delivegneditexttian tdie trlestiork |¢jweczioore ontbicewi cdndhe ink
is ejected fromthe sixth row nunbered in the
ejectigml ivriheli ¥wdetfream ofhe hel foik 29ece¥ omhor$ix cesk ejection
~_ejection of the ink fromthe second row of the six ink
orifigg AT HMERTIRR FoviEN e ERICY il FRC bR v o an
. direction onto an adjacent raster |line zone next to
adjacqife ¥t Hiife ZIHe fo ThFeh TMEFhKI 1S eF 8T et
., fromthe fourth ro unbered in th 48 del.i ver
which FRctRn Hro1HE Thid BPBcti o SrTTT ety BRPSErdctt offe
._of the ink.fromthe first rowof the. six jnk ejection
GeLivghy (T LR Pord’ ninbarad Th THE HETT Vel sE 160t i on ont o
an adjacent raster line zone next to the raster |ine
zone onto which the ink is ejected fromthe second

row nunber;ed Jn A6 1 rdehieeioy digredldon o dheddde on a
An df

ejection orifices. 5. I mage-form ng net ho or

record D5 REH Al | BRAS; Q0 Bng I 6 &L H0v G M Dk ef €685 H8 a row
successively ‘an 1 nk through a row of ink ejection

of ineréféeesosebect gekd romdousdi Akorj £6E+ 0k o0& EE€LoK OWS
arranged parallel perpendicularly to the delivery

orifidchk reshs carodndde pecor o ngoaeck i cod ol pneo of he asé etvery
line zones constituted of plural picture el enment

directdosmi vf aie angeord pay ahd@d uper pendi et aof yrasteéheline
delivery direction of the recording nmedium

zones conps { st wged cohdubt fap Bietlranebessyt domains arranged

parallel perpendicularly to the delivery direction of the

recording medium, comprising:

conducting simultaneously,

ejection of the ink from the second row of the four ink

ejection orifice rows numbered in the delivery direction onto

an adjacent raster line zone next to the raster line zone onto

which the ink is ejected from the front row (first row)

numbered in the delivery direction of the ink ejection

orifices;

ejection of the ink from the fourth row of the four ink

ejection orifice rows numbered in the delivery direction onto

an adjacent raster line zone next to the raster line zone onto

which the ink is ejected from the second row numbered in the

delivery direction of the ink ejection orifices;

ejection of the ink from the third row of the four ink
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ej ection of the ink fromthe second row of the four
ink ejection orifice rows nunbered in the delivery
direction onto an adjacent raster line zone next to
the raster line zone onto which the ink is ejected
fromthe front row (first row) nunbered in the
delivery direction of the ink ejection orifices;
ejectepecorohioé thesimhkmbevedt he fherddliverpfdihectoan onto
ink ejection orifice rows nunbered in the delivery
an adgiaeerti basbatoling adpacensxtrhgt Bhe| rpstesnéinexeong onto
. the raster line zone onto which the ink is ejected
whichftlen the secondciod hudberld faurhe rewl nyepgred in the
. direction of the ink ejection orifices; ejectiaqgn of
deliveR® FhkSFEOAtRE EAPr 4 Fof/ 8FEEAR PBHUFLIFPRRS 2Bd

. ejection orifjce ro nupbered in the delivery,
ciect PR cut ThRC ot b ot arn o EhE S F ozt R OF  HES, EHEEARE 1o
e'ectthg gas Er I%nesoggmgggod yhigﬁetﬁgligg iSd%L&%%%gn t

] 1PonPthet Four T h° r W RTRDered ittt he deFVvery ento

an soShEERLTPRPL: LRy LS 1L cops 990, EhectiD onco

which3£ﬁ§t£89 9§iéﬁ&@té@m%rgﬁnpﬁéeghdetFSwdﬁhﬁM§£¥d intghe

Irection ont0O an adjacent raster |line zone next
deliviPe HASEEFibHhNSEZERE 0Nk O ¥BLEBNT BRI ENkekS €] ected
fromthe third row nunbered in the delivery direction
of the ink ejection orifices. 6. The inmage-formng
nmet hod according to any of clains 1 to 5 wherein the
seuTe caltoy intgd-SEjreinie dndttor tde-qtdired td awsy of £ i dlkaims
ejection orifices. 7. The inage-form ng nethod
1 to agcendragnt ohanyawé cbavnsink is &jewhedefnomhehenklural
ejection orifices are provided in plural rows on one
rows @fihhknglaehton orifices.

7. The image-forming method according to any of claims
1 to 6, wherein the ink ejection orifices are provided in

plural rows on one printing head.

8. The image-forming method according to any of claims
1-6, wherein the rows of the ink ejection orifices are

provided in a row respectively on separate printing heads.

9. An image-forming method for forming an image on a
recording medium by forming successively a portion of an image,
with a row of image-forming elements selected from plural rows
of image-forming elements arranged parallel perpendicularly to
a delivery direction of the recording medium, on one of raster

line zones constituted of plural picture element domains
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8. The image-form ng nmet hod according to any of clains
1-6, wherein the rows of the ink ejection orifices are
provided in a row respectively on separate printing
heads. 9. An image-form ng nethod for form ng an inmage
on a recording nmediumby form ng successively a
portion of an inmage, wth a row of inmage-formng
arrangééneot stsel eeteddingmediival pewsllel peagenflocnilagly to
el enents arranged parallel perpendicularly to a
the deklveryydtieetiponobfthhereecoddnagnaddiwm on one of
raster line zones constituted of plural picture
wheregh enent tdonappEes0line- zones. adjacgﬁpaﬁ@e otbnsgﬁ@s of
recordi ng medi um araIIeI Eerpendlcularly to the
the r@%??@e%%nﬁlF%%?l6ﬁ Bf wihehr %%ralﬁﬁrﬁéapuﬁf her éppge is
two raster line_zones, adjacent to both sides,of
forneqal st 6oT| HEYo0ReCBRt STARECRORLN ROPTEBASofot hEe
: ge. ront..row of .t he g .
deLivefRoRh S FHORnEE HAP|Gery i PRcERaRtd FRE FaESiiinge che
. nedi e,port e r
inage g9 Bl cRPrs kO OE LE AT R b it BT R ¥p ey Bbe
than %9@'95a£ﬂ83%n§8§ E?rﬂhgg%ﬁ£§§3@5§mhﬂ t@femgﬁkévﬁﬁythe
rection I mage-form ng appa atus havi ng

del;v@kyrékréeﬁ§09f i mage-formng elenents for formng an
I mage on a recording nedium arranged paralle

perpendicularly to the delivery direction of the
recordi ng medi um successively a portion of an image
wieh azowefgd-heoinmbge-d@iaiaguel e select etows of
fromthe plural rows of image-form ng el enents
imageafoangied epamahtel fper pendicyl anl ymtget he dekeverying
direction of the recording nmedium on one of raster
mediuhj nerzengsdcpastiial edeopendicularly to the delivery
direction of the recording medium, successively a portion of
an image with a row of the image-forming elements selected
from the plural rows of image-forming elements arranged
parallel perpendicularly to the delivery direction of the
recording medium, on one of raster line zones constituted of
plural picture element domains arranged, on the recording
medium, parallel perpendicularly to the delivery direction of
the recording medium,
wherein, the apparatus forms the portion of the image onto two
raster line zones adjacent to both sides of the raster line
zone onto which the a portion of the image is formed by a
front row of the image-forming elements in the delivery
direction of the recording medium, by a row of the image-

forming elements other than the rearmost row of the image-

forming elements in the delivery direction of the recording
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plural picture elenent domains arranged, on the
recording nedium parallel perpendicularly to the
delivery direction of the recording medium wherein,
t he apparatus forns the portion of the imge onto two
raster |ine zones adjacent to both sides of the raster
line zone onto which the a portion of the imge is

mediufiormed by a front row of the imge-form ng el enents

in the delivery direction of the recording nmedium by
a row of the image- form ng el enments other than the
rearnost row of the inmage- formng elenents in the
delivery direction of the recording 51 nmedium 52
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