27 Cctober 2005 1 DESCRI PTI ON Apparatus and Method for ﬁé&ﬂ?éngidﬁg Li quid
Technical Field The present invention relates to an apparatus for :

di scharging liquid which is provided with a head having a plurality of

i quid di scharge parts having nozzles collaterally arranged therein, and
to a nethod for discharging |liquid enploying the apparatus for discharging
liquid which is provided with a head having a plurality of liquid

di scharge parts having nozzles col laterally arranged therein, and in
particular, to an apparatus for discharging |liquid which has |ine heads,

“and to a nethod for di schar gDESCRIPIIGNE M| oyi ng the apparatus for
di scharging liquid which has |ine heads. Background Art Conventionally,

there is known an ink jet liquid discharge apparatus as an apparatus for
di scharging liquid which is provided with a head having a plurality of

l'i qui d _di,schar ar Vi nozzl.es collaterally arranged therein. Such
i nk P&afaﬁuﬁﬁ&dg&&ﬁaiﬁf@% %Egr’%\g Eé‘B‘sldare classified into those of thernal
system those of piezoelectricity system etc. in view of the difference
~of liquid discharge manner. Anong those, there is widely known a thernal
ink jet printer as an apparatus for 27 Cctober 2005 2
Technical Field
The present invention relates to an apparatus for discharging liquid which is
provided with a head having a plurality of liquid discharge parts having nozzles
collaterally arranged therein, and to a method for discharging liquid employing the
apparatus for discharging liquid which is provided with a head having a plurality of
liquid discharge parts having nozzles collateraily arranged therein, and in particular,
.10 an apparatus for discharging liquid which has line heads, and to a method for

- discharging liquid employing the apparatus for discharging liquid which has line

" heads.

Background Art

Conventionally, there is known an ink jgt liquid discharge apparatus as an
apparatus for discharging liquid which is pro’Vided with a head having a plurality of
liquid discharge parts having nozzles collaterally arranged therein. Such ink jet
liquid discharge apparatuses are classified into those of thermal system, those of
piezoelectricity system, etc. in view of the difference of liquid discharge manner.

Among those, there is widely known a thermal ink jet printer as an apparatus for




di scharging liquid of thermal system As a thermal ink ] | t here
is known a printer which is provided with a printer hea?iﬁT’hg\E/:Hloﬁ(L{;'ei |Ogcharge
orifices for discharging or spraying liquid ink being liquid in the form
of released droplets (referred to also as droplets, hereinafter), ink
passes conmuni cating with the discharge orifices, and el ectro-thermnal
conversion elenents for supplying discharge energy to formdroplets which
are arranged on the ink passes. Thé printer enploys the serial scan system
~in which the printer head is scanned or noved along a direction

per péis¢hargiag liquid nftifesnal diystent.i on of a print paper to print an image. In
the conventional printer, drive pulses are applied to the el ectro-thernal
conver si Omsel eieppirflv2t Printéf thde ipkhihAla PARF:SOhIchSs Modidel ity RO nt. As

- the drive pulses are "applied'to the electr er ma ersion el enents,

i qui.d, i | | ses..i s supplied with discharge .enefqy, which
causggnt‘#g‘ 4G ?Shéa&gnl%gﬁgpz?% COJifI?%S tso(’j @%%F%‘&gtq{esﬁfﬁwdnga IPE%F% f orm of
rel egsed droplets. Then, an image is printed when thus discharged droplets
hit Hapid mt%ﬁafggp of 1alepsedrdmeplsts (refsrisditatadso as dueplats, berginaften), mk paper so
that dot matrixes are formed on the print paper when the printer head

shi fpasses canpnumtatg wtith @radischags orifigesnd eRictio-BHegmad CoRer@idbna pri nt
paper using thus forned dot matrixes. Generally, the printer head used in

(e hints s by oslp o3 065 a1k SORRSEERAIGR ROE .,

direction (seco y scan rect
(Zgggiﬂkﬁﬁggesqi Thé Hiﬁpe)r'enllﬂo%/rs] 5% can asly!«;tegrp to %\!*heigﬁ thie f)gg{eﬁeaé 7is OCt_ ober
~ scanned or moved along a direction perpendicular to the feed direction of a print
paper to print an image.
In the conventional printer, drive pulses are applied to the electro-thermal
conversion elements every time the printer head shifts to a print point. As the drive
~ pulses are applied to the electro-thermal conversion elements, liquid ink in the ink
passes is supplied with discharge energy, which causes the discharge orifices to
~discharge the liqpid ink in the form of released droplets. Then, an image is printed
when thus discharged droplets hit a print paper and form dots.
The printer fdrms dots on a print paper so that dot matrixes are formed on
the print paper when the printer head shifts to a print point. Characters, images,
- etc. are formed on a print paper using thus formed dot matrixes.
Generally, the printer head used in the printer has a plurality of discharge

orifices arranged along a direction (secondary scan direction) perpendicular to the

shift direction (main scan direction). In the printer, all the electro-thermal




3 conversion el ements can be driven concurrently mhen;wif%m@gmqﬂmgnage
However, in case all the electro-thermal conversion elenents are
concurrently driven when printing an image, the burden of a power source
unit which supplies power to the printer head is caused to be enlarged.

" So, tinme division drive is generally enployed in which the plural

el ectro-thermal conversion elenents are divided into several blocks, and
t hus divided el ectro-thermal conver$ion el ements are sequentially driven
every divided block. On the other hand, a printer generally perforns
gradad)nmsmmelemmcunberdrmelm&gmcnh@ﬁﬂ?S:vlml ﬂﬁﬁll?%ntlhﬁ 2RI MP6weiéd, usi on
method to print an inmage on a print paper. nera a printer enploys

vari Wéaéd@gﬁl&&ébﬁblhgﬁﬂ corﬁ%&s:%ﬁ @nts e%h@ﬁﬁén ‘fgﬂh‘%ﬁ\@h de of

prlntlng one |ine along t mai n scan |rec I on"usi ng nozzli'e, and a
node t he mai n sgan dlrectlon u5|n% a plurality

o e pDbridk 4l iffhe e pivifent #O%BBWSFQ?‘FGEU@F“& fih HPRUES RO teihe S 1 e

along , the secondary scan direction. Wen printing an i mage with high ,
qual Pripterdegdiipcavscdiohognlargal. | Sotime nidisiaf dyive ix gemeraily eniployedi ng a
plurality of nozzles and reduces shift length of a print paper along the

s ec oindwhycls therpldrdl edé dteo-tR & Pl ' dodk Blsi P Eletdrit® Ard ARGESE ifie sePe@f [0 Make
di spersion of hit positions of dots such as banding indistinguishable.

- Thergloleks 2ard gﬁﬁtc%%eare!lgét% Sﬁgal%bggrsgcgf f&%ﬂe&ﬂ aﬁengétingﬁ ﬂ& an Igggg,

along the w I rection o rin nter
being.differen serial type printer head, does not shift along the
i e oGty idsi Blodk

On the other hand, a printer generally performs gradation expression under
image processing such as the error diffusion method to print an image on a print
paper. Generally, a printer employs various image quality modes. For example, a
printer employs a mode of printing one line along the main scan direction using one
nozzle, and a mode qf printing one line along the main scan direction using a -
plurality of nozzles utilizing the shift operation of a print paper which is fed along
the secondary scan direction. When printing an image with high quality, a printer

- employs the latter mode of printing one line using a plurality of nozzles and
reduces shift length of a print paper along the secondary scan direction to perform
correction processing so as to make dispersibn of hit positions of dots such as
banding indistinguishable.

There is a line type printer head which can concurrently print an image along
the width direction of a print paper. The line type printer head, being different

from a serial type printer head, does not shift along the main scan direction.




. .27 Cctober 2005 4 |Instead, the line type printer head Jditsg8bfer®p08 Print
paper shifts only along the secondary scan direction. Thus, the nunber of
nozzles of the line type printer head along the line direction becones
very large (in 600 dpi pitch, 5100 nozzles for 8.5 inch width). So, the
configuration of the line type printer head can be sinplified by wusing
head chips in which heaters, etc. for a plurality of nozzles are formed on
one sem conductor substrate. In pefforming nultiple gradation printing,
the line type printer head cannot use a printing nethod used in the serial

t ypelstéatt, ¢he himadypdprimtqtieatiitsgl ot dprinopapérthifis oalyt Mpagphent er head, the
PNM (pul se nunber nodul ation) systemis considered to be effective in which

Smal Secb@rflotan RERIRE (TR, 308 hidirfie: lof Rizz1dsrqAe il ALR peinter iERRAL edl y

hit a print’” paper. However, 'in case of enployingt system the
nunbgr. _of., dischar ge. pul ses per pi.xel he .undesj ly larqe, nd "the
nunb@Pl?gfth%l'??I@5&?@%%%‘%ﬁ%§ l%‘fgep@ﬂ‘ @@ﬁfglgﬁc&%{&@gog@eg&og% rol | ed
in view of the nunber of nozzles of the line type printer head, which
necelishrwidsh). abe, thedenifigusatjon of thealies typeeptinict hpatvean borsimptifiedrbyas
conpared with the serial type printer head. Furthernore, in performng

nul tigihg hgaddhipsoin Which hderysétegfdmepluraktyt ¥PRozAEd dYeforiedbn shdrce the
“line type printer head does not shift along the main scan direction,

res%ﬁife&ﬁdﬁ‘%%ﬂﬁﬁst%tbm respective lines. Thus, since the line type
printer ead cannot use a printing nethod used in the serial type printer

head, pr iﬁltpeeqforming multiple gradation printing, the line type printer head cannot
use a printing method used in the serial type printer head. As a printing method of
the line type printer head, the PNM (pulse number modulation) system is
considered to be effective in which small drop dots composed.of a plurality of
released droplets repeatediy hj-t a print paper. However, in case of employing the
PNM system, the number of discharge pulses per pixel becomes undesirably large,
and “the number of nozzles” x “the number of pulses” is r'equired to be controlied
in view of the number of nozzles of the line type printer head, which necessarily
and undesirably increases electric power consumption as compared with the serial
type printer head. |

Furthermore, in performing multiple gradation printing using the line type

printer head, since the line type printer ﬁead does not shift along the main scan
direction, respective nozzles print respective lines. Thus, since the line type printer
head cannot use a printing method used in the serial type printer head, printed

Image is deteriorated due to unevenness, stripes, etc. caused by dispersion of hit




image is deteriorated due to unevenness, stripes, etc. causggoBYr sHosper si on
>

of hit 27 Cctober 2005 5 positions of dots. Moreover, in using the |ine

type printer head, since time division drive is enployed, discharge tining
is undesirably varied. Thus, shear of dot positions is undesirably raised
al ong the main scan direction, which also deteriorates printed imge. The
. present applicant proposed a nethod for driving a recording head and a
recordi ng head in Japanese Layi ng- O%en Patent 2000-014236, which can reduce
shear of dot positions on a print paper as well as | ower nonentary nmaxi num

el ecipositigmvafrdatensunption in performing tinme division drive. In the
Japanese Layi ng- Open Patent 2000-014236, heater elenents are used as drive

el ement s oS C; ' ;A Gh el : Al ng. b vi.ded with a
Bl aral i £y SIS e e pe it Hiad, SRCP TS BoRBH PRATSEC, (o of
a print .paper.. ich,is. perpendicgylar to the feed direction,thereof, is
used?mﬂ]lgy%ﬁdjr]ﬁwqrgﬁwgg‘s é‘BaFﬂ?Fﬁﬁy variedy Thes, s ?Rfé?g‘fqtd@séﬁ%%lson drive
every constant unit respectively using division drive signals which have
t hei kngesisady ghistd adiongther ineimsaanadireetio, dvnighell snéetesoraies panse dr opl et s
of liquidink to hit a print paper. Thus, a plurality of dots are forned
on ajpag#at paper and an image is printed thereon. \Wen using head chips in
whi ch heaters, etc. for a plurality of nozzles are formed on one

sem condugi,er, SUhg tai)%iiﬁantdﬁlﬁﬂs&sci 2h&hoR 8P ﬂfianC g?ggt)trdlt}fg head and a

recording head in Japanese Laying-Open Patent 2000-014236, which can reduce
shear of dot positions on a print paper as well as lower momentary maximum
electric power consumption in performing time division drive. In the Japanese
Laying-Open Patent 2000-014236, heater elements are used as drive elements for
discharging liquid ink, and a recording head provided with a plurality of recording

- elements over approximately the width direction of a print paper, which is
perpendicular to the feed direction thereof, is used. The plural recording elements
are driven under time division drive every constant unit respectively using division
drive signals which have their phases shifted for the plural recording elements to

- cause droplets of liquid ink to hit a print paper. Thus, a plurality of dots are formed
on a print paper and an image is printed thefeon.

When using head chips in which heaters, etc. for a plurality of nozzles are

formed on one semiconductor subsirate, dispersion of property cannot be
prevented. In case the dispersion of property is large, an image is printed with

different density with adjoining parts of adjacent head chips being borders. Thus,




prevented. In case the dispersion of property is large,. %@&e@ b§s printed
wth different density with adjoining parts of adjacent Etzedz)a chlz'pg5 bei ng

barders. Thus, 27 Cctober 2005 6 in case of printing background using a
single color, vertical stripes may be raised at the borders of adjacent
head chips along the feed direction of a print paper, which undesirably
deteriorates printed-i mage. The present applicant proposed a printer and a
printer head in Japanese Layi ng-Qpen Patent 2000- 229050 ghich gg@ pr event
det.eri Q &t bShti ' | GEHE aiReticocslns pediticanstapepmapebeyaistdéad chi ps.
Lnhfﬁgﬁ%gggﬁgggéEﬁ&?ﬁgﬁggg%ﬁ atentg 2000- 229050, ggzzles al l ocated to head

chips, arg so.arran a : : i eaflichi ps when
Vi Ehﬁeﬁ"?‘f%%?f ﬁg]apgggﬂa?cfgéﬁsga!gﬁ ‘f‘ge gér%dﬁgﬁ%)%ﬁ%l?t)f%ﬁjarﬁﬁ %img,eh’det erioration of
printed i mage due to dispersion of property of head chips can be prevented
by undpsioably gleteniordepiiatedidiagsyer | apped parts fornmed therein. On the ot her
hand, when sinply driving Iine heads enploying the tiling which has

over | apg@ pasést dygilivat phepased apdetertandea giintesi kaadon JaPagestas to take
~advantage of nerit of tinme division drive of line heads and that of the

tikine. WH é | cdnbdesirfuratioprfoflyrémted hatageol orin
iy %&%ﬁ@@f@@gg@%%o&aﬂ&éﬁm rforatioprodty ge 9

at overl apped parts becones different fromthat at

' - . d ts due t i £+ f ; teptr ai sed.
o1 S S EFiopd bReEry bl Bl BT P B A Bl Sver come

- the above-nenti oned

2000-229050, nozzles allocated to head chips are so arranged as to overlap at parts
of adjacent head chips wheI; viewed from the feed direction of a print praper. That
is, deterioration of printed image due to dispersion of property of head chips can be
preveated by employing tiling which has overlapped parts formed therein.

On the other hand, when simply driving line heads employing the tiling |
whiich has overlapped paits formed therein under time division drive so as to take
advantage of merit of time div‘isionr drive of line heads and that of the tiling which
has overlapped parts formed therein, a problem that coloring of superposed colors

at overlapped parts becomes different from that at non-overlapped parts due to

- difference of degree of dryness is raised.

Disclosure of the Invention

Accordingly, an example embodiment can overcome the above-mentioned
drawbacks of the prior art by providing an apparatus and a method for discharging

liquid which can print the tiling part in the hound’s tooth manner in




drawbacks of the prior art by providing an apparatus and

di scharging liquid which can print the tiling part in thgTEE%%QP%&g%oth‘
manner in . 27 October 2005 7 driving |ine heads enploying the tiling which
has overl apped parts forned therein wunder tinme division drive.

Furthernore, the apparatus and nethpd for discharging liquid of the exanple

R ~ enbodi mnent can prevent the problem'that coloring of superposed col ors at

over |l apped parts becones different fromthe at non-overl apped parts. In
accordanceg . wth.a first aspect of .the inyention. there | rovi.ded an
appar at us%f%'rng e heas e ?ylnéﬁ,lmﬁ: Wﬁgcﬂfﬁ’fcéeliﬁso%eg@@ 'Haﬁtsicoﬁg%fh M ng
liquid digsddramgedibRidndrfver di schargi ng droplets fromnozzles, wherein the

head has a plurality of head chips staggeringly arranged thereon, the
plural head chfpshiEeradhaapnamtad snd/method Her disehargingiligeidaif dhe peamnle

col l ateral arr e el I n th lural head pl ural .chips
are oo ar et AL E Ro SR HAEICFG o AR ol OROR oRLeBiy

adj acent peadbeebings diffeedmt Gioa e af fidnvidiappeigshrdi rection of a recording
. medium and the distance between nozzl es of staggeri ngly_arragqg?ed adj acent
head chips is Setcssdgeecith & dutenspreh of Phe invenBoae Bt wravided an

co e soordi e eSS i il D Shgibe e sor R |
appar at us disoltargé partsdogdischar ging debplds fidminezziegvi ded with a head havi ng
lquid wherein the head has a plurality of head chips staggeringly arranged thereon,
the plural head chips having a plurality of the liquid discharge parts collaterally
arranged therein, and
| wherein the plural head plural chips are so arranged in the staggering manner
as to overlap at parts of adjacent head chips when viewed from the feed direction of a
recording medium, and the distance between nozzles of staggeringly arranged
~ adjacent head chips is set to be even number multiple of one pitch which
corresponds to a feed length for one line of the recording medium. |
In accordance with a second aspect of the invention, there is provided an
apparatus for discharging liquid which is provided with a head having liquid
discharge parts for discharging droplets from nozzles,
wherein the head has a plurality of head chips staggeringly arranged thereon
for each color of droplets,
wherein the head has a plurality of head chips staggeringly arranged thereon

for each color of droplets, the plural head chips having a plurality of the liquid




di scharge parts for discharging droplets from nozzles, whefeifapbhsgdsead has
a plurality of head chips staggeringly arranged thereon for each col or of
dropl ets, wherein the head has a plurality of head chips staggeringly
arranged thereon for each color of droplets, the plural head chi ps having
a plurality of the liquid . 27 October 2005 8 discharge parts collaterally
~arranged therein, and wherein the plural® head chips are so arranged in the

st agger i NQlisehRe hads cdiRterAeirt-Ape@iheiR@, taidof adj acent head chi ps when
viewed fromthe feed direction of a recording nedium and the distance

bet ween nozzl esvigsreisithgypral hgd ckipy aregwdarranged dethe stregerinhingsnestfisdh f or m

dots of t i Vv nunbe nul,tiple of one pitch

whi ch corpgggggggg d?éf%§36§#£%%1gﬁpgr %H@”FW%%ﬁgFI{ égﬁiggFgﬁﬂbopﬁediun1as
wel | as t hecoliliagamediubet amde thendiszdngs ftwhaahogled Df Whigplrih @y mudgipsd of
different color is set to be even nunber nultiple of one pitch which

cor r espondéiacentzhead gdips) whigh Hormp dognat thengsamst colpe sy &t de diengyeresimber | n

accor danc k: [ [ ' ' LQVi a met hod
For i sohar bl ¢t chEpleh AARRShninch8Etcl R0 o BEL find S PeBudciffle 2, 1=

pl urality mdédilmmad wdll psther diststcedupeweanghyzzis redriged chipheviithi fatn B8@adf chi ps
having a p). ralitg?o i d di scharge ga%ts for dia&? rging droplets from

nozzl es raftetoAT| ‘f§/ S%Irtg%ﬁﬁ‘a’ RpRbesiultiglect oG PitRR QrrepRoRds ihfps are
SO arrangqgkd [Bndth $or9nR 388 bF 1 rSRAMAS nRdidn?
| In accordance with a third aspect of the invention, there is provided a method
for discharging liquid which discharges droplets from nozzles,
wherein a plurality of head chips are staggeringly arranged, the plural head
chips having a plurality of liquid discharge parts for discharging droplets from nozzles
collaterally arranged therein,
| wherein the plural head chips are so arranged in the staggering manner as to
overlap at parts of adjacent head chips when viewed from the feed direction of a
-recording medium, and
| wherein droplets are discharged from the nozzles, the distance between
nozzles of staggeringly arranged adjacent head chips being set to be even number
-multiple of one pitch which corresponds to a feed length for one line of the recording

medium.




overlap at parts of adjacent head chips when viewed fromdidhg.feetodhsr ection
of a recording nmedium and wherein droplets are discharged fromthe

nozzl es, the distance between nozzles of staggeringly arranged adjacent
head chi ps being set to be even nunber nultiple of one pitch which
corresponds to a feed length for one Iige of the recording medium . 27
Cctober 2005 9 1In accordance with a fodrth aspect of the invention, there

is provided a MRbAQAIHE withsCORE hépct dfahd Bviktigahi@iesis BRAVIRS Lnembet s from
~nozzles; wherein a plurality of head chips are staggeringly arranged for

each col orfondischarging bawd which qisaherges Heopletchopgiondes.ng a plurality of liquid
di scharge parts .for._ di,scharai,ng.droplets fromnozzles,collaterall

arranged t hor erteriparuRIGT @ B R R SoedPRDCEEEE IR <A EARY K e

st agger i NQIrHEBBE theaPlirsl h&Mechipp havingas tuwafityadf aigamt diterdge Paps fohen
viewed fromthe feed direction of a recording nmedium and wherein droplets

are di schaligbareineshivon!pie fiogypozales C@%eréll%fﬂaﬁ‘egégtﬂ@tf%en nozzl es of
t nal : ; .
Sotor bei ng. set Fon 0 EHeAT AL ORBE e oRRHE, 1 RS SRR PenldlEe ST ons

to a feed ovedgghhpdror obadadent deal chipe whes origlietyfromdihanfead divedtionast 4 he

di stance between nqzzles of head chips which formdots of different color
bei ng set TEQTHESBFERh3Aber nultipl e of one pitch which corresponds to a

feed | ength for;Qpgn | diBReRf alkNGistifE QR TRInYMies, the distance between
nozzles of staggeringly arranged adjacent head chips which form dots of the same
color being set to be even number multiple of one pitch which corresponds to a feed
length for one line of the recording medium as well as the distance between nozzles of
head chips which form dots of different color being set to be even number multiple of
one pitch which corresponds to a feed length for one line of the recording medium.

In accordance with a fifth aspect of the invention, there is provided an
apparatus for discharging liquid which is provided with a nozzle forming member
having nozzles formed thereon and head chips having a plurality of liquid discharge
parts collaterally arranged therein, the plural liquid discharge parts discharging _
droplets from the nozzles,

wherein the nozzle forming member has nozzle strings composed of a
plurality of nozzles corresponding to the plural liquid discharge parts, and a plurality
of the nozzles strings are so arranged in a staggering manner as to overlap at parts of
adjacent nozzle strings when viewed from the feed direction of a recording medium,

wherein a plurality of the head chips are so arranged in a staggering manner as
to correspond to the staggeringly arranged plural nozzle strings, and |

wherein the plural nozzle strings formed on the nozzle forming member have

~the distance between staggeringly arranged adjacent nozzle strings set to be even
* number multiple of one pitch which corresponds to a feed length for one line of the
recording medium.

In accordance with a sixth aspect of the invention, there is provided an
apparatus for discharging liquid which is provided with a nozzle forming member

having nozzles formed thereon and head chips having a plurality of liquid discharge




In accordance with a fifth aspect of the invention, _the.re.Z?iéctBIFé}‘QfO@Qd_ an
‘apparatus for discharging liquid which is provided with a nozzle form ng
menber . havi ng nozzles formed thereon and head chips having a plurality of
liquid discharge parts collaterallyuranged therein, tc\lﬁ pl ural hI i qui dI
di scharge parts discharging droplets fromthe nozzles, erein the nozzle
f or ni ng%ﬁﬁgb‘éﬂla%wn@lﬂlﬂ&edsthem&sﬂ@onbﬁde]dqlb‘ﬂ dischgragr prix disghargiogz| es

corresp ' al liquid discharge parts, and a plurality of the
nozzl es%&l?ﬁéﬁé}%@g%g%lgér anged in a staggering manner as to overlap at

parts of adjwieesih thezadlsfointigs maaberv hevadzAle amitdye chapskedi sfeati on of a
recordi of .the head chips are so arranged in

n dium wherein a pluralit the | :
a st agg@??rggtyémﬁ)é? e%gorrqseoaigpg &%d’i‘”ﬂb‘“l%‘édbsﬁ%gf‘epﬁuﬁgﬁw aphaﬂ&iﬁ pl ur a:
nozzl e i ggn%é bdah L &Sl i8S Hﬁlﬂﬁtﬂz e nozzle
form ng%frréllrlﬁgg}&zﬁgé\}gn t e%gi st a%%dgﬂnll')%%\/\%%ﬁﬁét aggerzlisngl 9] arra _gag_g 0adj acent
nozzl e stljacegogat strimgh forevaein colomiofbdroplowslvwheplvievafd foma the feeddindritioh
corresponds to.a feed | ength for one line of the recording nedium In
accor darf @rgﬁog‘ql}ngrr?g% aspect of the invention, there is provided an

appar at us f oryi ARG Jriasiedld WhipS Brel 59 aPGRAYIdARY sebBrifk MAdRE & form ng
rrggber havi r%wrr]%fz;??gg ?grdrred there1gn Ignd hea% chi Ss g%a\llll?gn_g a plurality of

~liquid dioseheespend, ttheChaggeeinglp005an@ad phant soxad kiaings @bl vachr samgesl t her ein,
- the pl ur(ﬁ,hpllelsgg[iup di scharge parts discharging droplets fromthe nozzles,
| wherein the plural nozzle strings formed on the nozzle forming member have
the distance between staggeringly arranged adjacent nozzle strings which form dots of
the same color set to be even number multiple of one pitch which corresponds to a
feed length for one line of the recording medium as well as have the distance between
nozzle strings which form dots of different color set to be even number multiple of
- one pitch which corresponds to a feed length for one line of the recording medium.

In accordance with a seventh aspect of the invention, there is provided a

method for discharging liquid which discharges droplets from nozzles,
wherein nozzle strings composed of a plurality of nozzles are arranged, and a
plurality of the nozzle strings are so arranged in a staggering rﬁarmer as to overlap at
parts of adjacent nozzle strings when viewed from the feed direction of a recording
medium, and wherein droplets are discharged from the nozzles of the plural nozzle
strings, the distance between staggeringly arranged adjacent nozzle strings being set
to be even number multiple of one pitch which corresponds to a feed length for one

line of the recording medium. |

In accordance with an eighth aspect of the invention, there is provided a

method for discharging liquid which dischérges droplets from nozzles,
wherein nozzle strings composed of a plurality of nozzles are arranged, and a
plurality of the nozzle stfings are so arranged in a staggering manner as to overlap at
parts of adjacent nozzle strings for each color of droplets when viewed from the feed

direction of a recording medium, and




wherein the nozzle form ng nmenber has nozzle strings conpessdosdr 2805
plurality of nozzles corresponding to the plural liquid discharge parts,
and a plurality of the nozzle strings are so arranged in a staggering
manner as to overlap at parts of adjacent nozzle strings for each col or of
dropl ets when viewed fromthe feed dégection of a recording nedium
wherein a plurality of the head chipS~“are so arranged in a staggering

manner as to correspond to the staggeringly arranged plural nozzle strings

for each color, of. droplets,. and rein the, plural z| trings fornmed
on the nozzl & l?%‘?ﬂidﬁodﬁ%e ﬁf?eqlsm 98 R g‘fzgh%eolfﬁ% R@gﬂﬁ &S %lggs{é}nlggfgl y

ar r angedh@gdisaa&sberReshzdta gt tinglp Gsranbddcilfcentdialesudigs Wiich fiamRlotodfor set to
be even nunmber nultiple of one pitch ich corresponds to a feed | ength
for one the pamereolehbeing seirteliba gver BrmReaBulfipla ofenepid whigh geesppRd bet ween
nozzl e i ! m d i: : nunmber

mul ti pl Zt}) gf@&%lﬁﬁ%?@c%&rvﬁ ec%tg%?grcggdﬁ%%@%gﬁgl gso glgéé Iﬁ%aen(g%{ﬁ&f%ob%yvg%g i ne of

t he recapdilpgtrimgslinbioh fbim dosaif difizentwoldn baingawetotte caspaumbafmultiplel nvent i on

there is provjded a nethod for discharging |iquid which. discharges

dr opl et STPPERIGTLYDICR SoTGIReRds 19 %@%ﬁﬁh@@gﬁ?ﬁ %geshr@cﬂfﬁ%%@aﬁrgfﬂgdn BMality of
nozzles are arranged, and a plurality of the nozzle strings are so .
arranged in a staggering nmanner as to overlap at parts of adjacent nozzle
strings when viewed fromthe feed direction of a recording nedium and
wherein droplets are discharged fromthe nozzles of the plural nozzle
strings, the distance between staggeringly arranged adjacent nozzle strings
"being set- to be even nunber nultiple of one pitch which corresponds to a
feed length for one




line of the recording nedium In accordance with an eight 't he
I nvention, there is provided a nethod for discharging Ii%ﬁ?@ﬁﬁgﬁ% >

di scharges droplets fromnozzl es, wherein nozzle strings conposed of a
plurality of nozzles are arranged, and a plurality of the nozzle strings
are so arranged in a staggering manner as to overlap at parts of adjacent
nozzl e strings for each col or of droplets when viewed fromthe feed
direction of a recording nedium antl. 27 October 2005 9b wherein droplets
are discharged fromthe nozzles of the plural nozzle strings, the distance

bet ween sTIGILEhoFh Y izl @edndithaags rafrraﬁlgéﬁie@lt 9 heR@ Thiplyl sththE Mg dot s of
the sanme col or being set to be even nunbéer multiple of one pitch which

correspongta 48 8 IELs! SRALHIAR VAR iddiBRigE ahiVe diREAISH OPpTalUm as vel |

as the distafce between "noz strings or mdo erent col or
bei nglp,set to be even nunber multiple of one pitch which corresponds to a
f eedMPigth for one line of the recording nedium . 27 Cctober 2005 10
FIG 4 shows a plan view indicating arrangenent of head chips of the head.
'FI G 5A t oFFG@ Slewhavblptladiagremsindicitingt configliation ef¢halinewoldr t he head
chips. FIG 6 shows a bl ock diagramindicating configuration of the |Iine
col Oﬁrinférr.i nter.
FIG.7 shows a block diagram indicating configuration of a head drive unit on
head chip unit.
FIG.8 shows a timing chart indicating the drive state of the respective head
chips driven by the head drive unit.
F1G.9A to FIG.9D show plan views indicating the printed dot state formed
- by head chips of the same color of the line color printer.
FIG.10A to FIG.10E show plan views indicating the printed dot state formed

by head chips of different color of the line color printer.

.Best Mode for Carrying Out the Invention
The present invention will further be described below concerning the best
modes with reference to the accompanying drawings.
The present invention can be applied to a line color printer 11 configured as
shown in FIG.1. The line color printer 11 has a housing 12 of a rectangular shape
for enclosing inside parts or components thereof, and a paper feed tray 13 for

stdring print papers 14. The paper feed tray 13 is installed into the line color .




FIG 7 shows a bl ock diagram i ndicating configuration of ' uni t

on head chip unit. FIG 8 shows a timng chart indicati hgzt ‘Ztg%%{i\%ﬁgstat-e

of the respective head chips driven by the head drive unit. FIG9A to

FI G 9D show plan views indicating the printed dot state formed by head
chips of the sanme color of the line color printer. FIG 10A to FI G 10E show
plan views indicating the printed dot state formed by head chips of
different color of the line color prjinter. Best Mbde for Carrying Qut the

I nvention The present invention will further be described bel ow concerning

th 1o FrOHRaY A : resent
i n\?eﬁﬁ%ﬁ% Iglgﬁ%g}amaeptgﬁ ggﬁ%@%ﬁr@g J(;[gpgr pri myeér)f\%fqgg}r%é‘%zrz’e\gﬂgcslp shown in
FIG 1. ,The i ' 1 has . usi.ng 12 of a rectangul ar shape
f or %‘i‘ﬂ}?Bgmflgﬂﬁ‘F\gg Orpﬁﬁ’h%’giﬁog’ﬁrfﬁ@%@ﬁl OetPfé?(gB?Eer%lﬁﬁ a papergf eed tras 13
for storing print papers 14. The paper feed tray 13 is installed into the

| i ne col oWhemrthequapsbdeeda$ 181is ipstalied intonhe dlimm edler printerddt framce f or med
at the front side of the housing 12, which enables the |line color printer

11 tﬂx&lﬁaj efitrithédlof (1R Riishig m@pﬂ{eﬁzrkﬁ-pa 26114 lage Eﬁﬂ%d AREBrdugdY iktd 1 S

installed into the |ine color pr er 11 from the tray entrance of the
ool ol B PR R AT SRR e v
feed roller 16 rotates, the print papers 14 are fed toward the rear side of the line
color printer 11 from the paper feed tray 13 along an arrow A shown in FIG.1.
- Also, the line color printer 11 has reverse rollers 17 arranged near the rear side of
the line color printer 11. When the reverse rollers 17 rotate, the feed direction of
‘the print papers 14 is changed and the print papers 14 are fed toward the front side .
of the line color printer 11 along an arrow B shown in FIG.1.
Then, the print papers 14 whose feed direction is changed are fed by spur
r_ollers- 18, etc. arranged over the paper feed tray 13, and are delivered from a paper
outlet formed at the front side of the housing 12 along an arrow C shown in FIG.1.
Tﬁe line color printer 11 has a replaceable head cartridge 20 arranged therein
* between the spur rollers 18 and the paper outlet as shown by an arrdw D shown in
FIG.1. |
The head cartridge 20 has a head 21 which has line heads of yellow,
magenta, cyan, and black arranged therein, and a holder 22 of a predetermined
shape the bottom of which holds the head 21. Also, the hélder 22 has ink cartridges

Y, M, C, and B, or yellow, magenta, cyan, and black arranged therein. Thus, the




feed roller 16 rotates, the print papers 14 are fed towarg; Hhe,Lesjgssi de of
the line color printer 11 fromthe paper feed tray 13 along an arrow
shown in FIG 1. Also, the line color printer 11 has reverse rollers 17
arranged near the rear side of the line color printer 11. Wen the reverse
~rollers 17 rotate, the feed direction of the print papers 14 is changed
and the print papers 14 are fed toward. the front side . of the line color
printer 11 along an arrow B shown i12 FIG 1. Then, 'the print papers 14
whose feed direction is changed are fed by spur rollers 18, etc. arranged

over.l'hl@ebom@,ppf i i f or med
at thle front snilffdegqgfda!th glﬁ?unsﬁ$%®§@n5ﬂ %&?ﬁ%@vﬂ&ﬁﬁéﬁsn@é}id&ﬁg The

l'i ne. ri I s a repl acegable head cartridge.20 arr ed therein
bet nglér)lb?%%S?)SE@(?F%#%E@rﬂgogﬁ%?@nﬁéﬁgr & Fﬁ%@ltébegﬁﬁmaﬂﬁrﬁ&arrow D
shown in FIG 1 The head cartridge 20 has a head 21 which has |ine heads
of yel | owFIGraghaws an expindeshprispectiveariewnefctdietised @lnwhanyiewnd fan 22 of a
predeterm ned shape the bottom of which holds the head 21. Also, the

hol dtire 2inbdfrectibn aafiG. HoThe héad M1 Kas @nerifice platy 2831 Whichi@gaep&edcyan, and
bl ack arranged therein. Thus, the 27 Cctober 2005 12 I|ine color printer 11

ck e . | ' color prints
can. By ifBimiy ho3Ae; SHAHRSt IR .rll?é’dficafjéél%gngééb?%erh?l{l?%ﬂg 'ﬂgérf ;ogipcbn 0

respective ors fromcorresponding 1 né heads papers 14.
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Pt ep}?rre%gtermined shape made of similar carbonaceous resin arranged on the orifice
plate 23, and has head chips 25 arranged on the dry film 24.

In the head 21, four lines of line heads which consist of head chips 25 and
correspond to yellow, magenta, cyan, and black, respectively, are arranged along
the longitudinal direction of the head 21. The head 21 has a metal plate 26 which
has its surface of the head chips 25 side worked under convexoconcave processing,

~and in which ink passes are formed through which ink flows from the ink
'cartridgéé to the head chips 25. The respective head chips 25 are connected to the
metal plate 26.
| FIG.3 shows a perspective view of the head chip 25 arranged in the head 21.
In FIG.3, the head chip 25 is shown with per.ipheral components. The head chip 25
is prepared by working a silicon substrate 27 employing the integrated circuit
technique. The head chip 25 has heaters 28 for heating ink sequentially arranged

‘thereon formirg a line, and a heater drive circuit 29 for driving the heaters 28. In

the head 21, the orifice plate 23 is arranged and worked such that circular orifices -




by form ng nozzles on a sheet material nade of carbonace | nd the
orifice plate 23 is held by a frane not shown. The headogﬁoﬁgﬁég?ory film
24 of a predeterm ned shape nade of simlar carbonaceous resin arranged on
the orifice plate 23, and has head chips 25 arranged on the dry film 24.
In the head 21, four lines of |ine heads which consist of head chips 25 and
correspond to yellow, magenta, cyan, and bl ack, respectively, are arranged
‘along the longitudinal direction of3the head 21. -The head 21 has a net al
plate 26 which has its surface of the head chips 25 side worked under

CO_nV%@ﬁ&nﬁﬁ%@inp&@qwﬁbﬂ%irecﬂydﬁe@ tl_i\élir&dpebﬁke ResRes2&r AlserinaHe hzhguah
which ink flows fromthe ink “cartridges to the head chips 25. The
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the head. chip 25 is shown with peripheral conponents. The head chip 25 is
prepéﬂégl ﬁﬁ@mthgsanlspﬂil%é tep i fegpective relesyahareriosmed: ckfteat ed circuit
- technique. The head chip 25 has heaters 28 for heating ink sequentially

‘ar r aoiyealar ohifices fofmediinmtheaotifive plato @3acdifigiaes dozxles 8l rfonidisch@rging dri vi ng
the heaters 28. In the head 21, the orifice plate 23 is arranged and

wor Kgfk § tchat circular orifices . 27 Cctober 2005 13 fornmed therein are
| ocated directly over the respective heaters 28. Also, in the head 21,

Part 1 On 0y R LB Bl RSP ER BB ot or
28 air‘oemIsan gggt'inrlg %hape, which allows the ink cells 30 to communicate with an ink
pass 33. The heaters 28 are arranged in the vicinity of the innermost walls of the
pecten-shaped partition walls.

In the head 21, the ink pass 33 is formed by working the metal plate 26 and
the dry film 24 so that ink of ink cartridges Y, M, C, and B is led to the opened '
sides of the ink celis 30. Thus, in the head 21, ink is led to the ink cells 30 for the
1espective heaters 28 from the edge side along the longitudinal direction of the head
chip 25.

Also, the head chip 25 has a pad 34 formed at a side opposite to that where
the heaters 28 are arranged, and a flexible wiring substrate 35 is connected to the
pad 34 to perform drive operation. Thus, in the head 21, a mechanism for
discharging ink droplets from nozzles are formed.

FIG.4 shows an enlarged view of part of the head 21 viewed from the feed

direction of the print papers 14, which also shows arrangement of the head chips

25. As shown in FIG .4, the head 21 has the head chips 25 of the same




circular orifices formed in the orifice plate 23 confi gur 31 for
di scharging .ink droplets. In the head chip 25, the‘dryzﬁﬁ?ﬁgééhﬁ@sworked
so that the partition walls forns a pectinate shape, which allows the ink
cells 30 to conmunicate with an ink .pass 33. The heaters 28 are arranged
in the vicinity of the innernost walls of the pecten-shaped partition

wall's. In the head 21, the ink pass 33 is fornmed by working the netal plate -
26 and the dry film24 so that inkidof ink cartridges Y, M C, and Bis |ed
to the opened sides of the ink cells 30. Thus, in the head 21, ink is |led

to téenfigratiohl sagerily afingt sikaebh\\@ UoRRsRIcS ofdhé iflrpasie3®dgehsi de al ong
t he Ionglgttkrudi nal %’erelf:gtllyon OF the head chip: 25. A slg{,Tpt he head chip 25

has .34 for Si i t r rs 28 are

v oA e PR Bl Gres FrcBBRORYS ehd chit W ol FIRUAL" D254 1o
performdrive, Qqperatjon. Thus, in the head 21, a_nechanismfor djscharging

i nk $dspHPELRe fopr puch 'gl.aéfl}eoﬁamm&@w@mvﬁoranngﬁﬂmrw w of part

of the head 21 viewed fromthe feed direction of the print papers 14,

‘whi cfacaltbe ishpass 38y whignaliwoink teebé badi from pse inkSpasAS3stoahe i n FI G 4, the

head 21 has the head chips 25 of the sanme 27 October 2005 14 configuration

st a%@?é&%é’h@éd RFRDS MER@Othéthe #ODN i8 ic%ﬁgﬁ?ed Et?tﬂa@'fh@gésgeéﬁvef t he

respective ink. Furthernore, the respective head chips 2 re arranged at

bot hyeaqd chips 25 are supplied with ink using only single ink pass 33. So, printing
. accuracy can be improved to realize high resolution under simplified configuration.
The respective head chips 25 have their pads 34 located at the center
. positions thereof along the direction of arranging the nozzles 31 so that positions of
the pads 34 are not changed along the direction of arranging the nozzles 31 even
| though the respective head chips 25 face the ink pass 33. Thus, in the head 21, \
convergence of the flexible wiring substrates 35 to be connected to the pads 34 can
be prevented,
In the head 21, the nozzles 31 are divided into groups each has nozzles 31 of
a préd_etermined number. Also, in each group, the nozzles 31 are so formed on the
orifice plate 23 as té make offsets therebetween along the feed direction of a print
paper. Also, the heaters 28 of the head chipS 25 are so formed on positions shifted
along the feed direction of a print paper as to correspond the respective nozzles 31
- of the respective groups formed on the orifice plate 23 with the prcdetermined

number of nozzles 31 of the respective groups being a unit. In FIG .4, offset values

of the nozzles 31 are exaggeratively shown. Also, in FIG .4, the nozzles 31 are




sides of the ink pass 33 such that the sane sides or noz = L.or m si des

thereof face the ink pass 33, which allows ink to be IeébﬁPgﬁ??H%@?nk pass
33 to the respective head chips 25. Thus, the head 21 is configured so
that the respective head chips 25 are supplied with ink using only single
i nk pass 33. So, printing accuracy can be inproved to realize high
resol ution under sinplified configuration. ,The respective head chips 25
have their pads 34 |located at the dénter positions thereof along the
direction of arranging the nozzles 31 so that positions of the pads 34 are
not divéd@kihtalthreg grbﬁﬁ.d witlcsévan wézzey Ahdeing 4 haitfor Heten&hienenof t hough
the respective head chips 25. face the ink pass 33. Thus, in the head 21,
cony, [[ble wiring substrates 35 to be connected to the

SHAAR T hd ér}gpelahﬁmlp

pads vented. In the head 21, the nozzles 31 are divided into

groups eagch h ozz|l eg_31 of a predeterngined nunber .n each group,
the nozzl tl@iaﬁe&:}leczlggs 26’(&\@@ gfﬂuPE‘é%eﬁtreﬁ ?%é‘r?)ﬁ?ﬂlée“g@ngﬁ&?‘genngﬁe of fsets

t herebetween along the feed direction of a print paper. Also, the heaters
28 offfedtivalpadilizing the position shifts of neczlen3povhichanakepffsetsplong Uity the feed

- direction of a print paper as to correspond the respective nozzles 31 of

the fe@aRAFdIGH O Qgﬂfat P@;ﬁé‘f?CInQihsbhﬁe abizfles S 1nhake off3ets| sincelihe headet er ni ned
nunber of nozzles 31 of the respective groups being a unit. In FIG 4,

o gpY P i HRIEE T GLSERRREDNGh s St (SA | 1 PG 1
N0z o ot dove ol T (S et DTNt 1o &pewih the situation, the head
chips 25 are so configured as to be able to change the drive order of drive circuits.
In the line color printer 11, nozzles 31 which are made up of groups of seven
nozzles are sequentially controlled from nozzles 31 located at the incoming side of
.the print paper 14 under phases of phase 1 to phase 7, as shown in FIG.5A to
| FIG.5G. In FIG.5A to FIG.5G, numerals corresponding to the respective phases
are put to the nozzlés_. When the print paper 14 is fed, nozzles 1 which the
incoming side of the print paper 14 firstly reaches are driven under the phase 1 to
form dots D1, as shown in FIG.5A. Next, when the print.paper 14 is fed by a shift
length from nozzlés 1 to nozzles 2, nozzles 2 which the incoming side of the print
paper 14 secondly reaches are driven under the phase 2 to form dots. D2, as shown
in FIG.5B. Furthermore, similarly, nozzles 3 to nozzles 7 are sequentially driven
under the phase 3 to the phase 7 to form dots D3 to dots D7, as shown in FIG.5C to
FIG.5G, respectively.

Under this processing, in the line color printer 11, nozzles 31 in one group




 seq

sinmplifying the explanation. In the head chips 25, thus g508pgH. kers 28
are sequentially driven by effectively utilizing the position shifts of
-nozzl es 31 which nake offsets along the feed direction of a print paper.
I'n case the nozzles 31 nmake, offsets, since the head chips 25 face the ink
pass 33, drive order of heaters 28 beconmes opposite to input order of

" drive signals. In this enbodinent, to cope with the situation, the head
chi ps 25 are so configured as to bdé6able to change the drive order of drive
circuits. In the line color printer 11, nozzles 31 which are nade up of

gr ougre difivereweth respectivesdrivetiadag shifte, byd contespohditigf naprlesd ires 31
| ocated at the incomng side of the print paper 14 under phases of phase 1

to pRasEctfve tu?@?ﬁgdh%ﬁlc %r%fgﬂgs'ﬂé?aﬁ(ﬁel.l n FIG5A to FIG5G nunerals

correspondi respective are put to the nozzles. Wen the

i nt 4 is fed, 1 whigh the i ' i de Jof the print
bapor 14 FURBPIOwe e GAb Toris RE ARG RIS ALEnE T GRARGT A0S D1 as

shown in FIG 5A Next, when the print paper 14 is fed by a shift Ilength
“f r orsine of tesdat by chargingghe numberlofsiroplets whicthformtendely Eiwke of the print
paper 14 secondly reaches are driven under the phase 2 to formdots D2, as

'Sho‘l'%}adhﬂon%kgtéﬁonﬁdr R, [nSthid émbbilimanz élgds dlopletazalsed id ar e
ntially driven nder the phase 3 to the phase to formdots D3 to

dot ifggéiﬂg%n%%ﬁgiﬂk @ogt.SC to FIG5G respectively. Under this
LN |

pro e color printer 11, nozzles 31 in one group 27
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onet In the head 21, a plurality of head chips are so arranged as to overlap at parts

of adjacent head chips, that is parts of a plurality of nozzles allocated to one head
chip overlap with parts of a plurality of nozzles aflocated to adjacent head chips
when viewed from the feed direction of a printing object or a print paper, so that
ink droplets from adjacent nozzles hit substantially the same position on the
printing object.

Thus, in the line color printer 11, mixed dots by adjacent two head chips are
formed at overlapped parts. These mixed dots make dispér_sion of property
between adjacent head chips indistinguishable, which can prevent deterioration of
printed image.

| In the line color printer 11, the distance L, between nozzles of adjapcnt head
chips of the same color is set to be even number pitches. And, the distance L,
between nozzles of head chips of different color is set to be even number pitches.
One pitch corresponds to a feed length of a printing object for printing an image of

one line. For example, in FIG.9 to be described later, data of one line is printed as




are driven wth respective drive timng shifted, and corr?§ g Pendeozzl es
31 in respective groups are driven concurrently in parallel urthernore,
the head 21 forns one dot using plural droplets, and varies the size of

t he dot by changing the nunber of droplets which formthe dot. Thus,
gradation expression is performed. In this enbodinent, eight droplets are
used in formng one dot at the nost. In the head 21, a plurality of head
chips are so arranged as to overlaﬁ7at parts of adjacent head chips, that
is parts of a plurality of nozzles allocated to one head chip overlap with
par tshawn an WG 2Ci Sp, the pruntihgobjddt as fiddely two dilica feorh theathtebhgsn when
viewed fromthe feed direction of a printing object or a print paper, so

thatjn Fty. o oghat &, §d 4@ @@r@?ﬁ%o%ﬁﬁﬂ £R;.bial 1}10395198 i 'n'c¥ t Berweaite

position on the prlntlng ect In t  ne col or |nter 11, m xed
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i ndi stingui shabl e, which can prevent deterloratlon of printed imge. In
t he numbeEpitéhesor i nter 11, the distance L., between nozzles of adjacent
head chips of the sane color is set to be even number pitches. And, the

di st ance EIG.cufomenblsukzdiagrah iherdtingd iconfighration! of ®etlikatdlor i s set to be

" ~even nunber pitches. One pitch corresponds to a feed length of a printing

Obj?gﬁ fepriprinting an image of one line. For exanple, in FIG9 to be
descr IEed 'ater, data of one line is printed as . 27 Cctober 2005

In the line color printer 11, an interface (I/FF) 43 receives control commands,
text data, image data, etc. output from a personal computer 42 being a host
apparatus, and sends thus received commands, data, etc. to a central processing unit
(CPU) 44. An operation element 45 is a push-type operation element arranged on a

. operation panel of the line color printer 11. The.line color printer 11 can accept
various settings of printing position, etc. and various instructions of test printing,
etc. when the user operates the operation element 45. A display unit 46 may be a
liquid crystal display panel arranged on the operation panel, and can display menu

-of various 'settings, detailed information, etc. corresponding to operations of the
operation element 45 .

A printer mechanism unit 48 may be a print paper feed mechanism of the
line color printer 11, and a printer control unit 47 controls operation of the printer
mechanism unit 48 under the control of the central processing unit 44. A head
dﬁve unit 50 is composed of drive circuits for driving respective head chips of the

head 21 under the control of the central processing unit 44. Thus, the line color




17 shown in FIG9C. So, the printing object is fed by t ' m t he
state shown in FIG9A That is, in the exanple shown inV?I gb%ﬁég[ odOgD, t he

distance 1. between nozzles of adjacent head chips of the sanme color is
set to be two lines being even nunber pitches. FIG 6 shows a bl ock diagram
i ndi cating configuration of the line color printer 11. In the line color
printer 11, an interface (I/F) 43 receives control comrands, text data,

i mage data, etc. output froma peréB%aI conput er 42 being a host

- apparatus, and sends thus received commands, data, etc. to a central

pr ocpeatergl lucart prigCRipr imagenby peivang te b¢ashBhwittbtliesprinppapers fhdedper at i on
el enent arranged on a operation panel of the line color printer 11.

The. by Re HPINT MELHEm LhiC4® uddeite cotRfdlVFfIne %Eh{rﬁgﬁrdﬁesﬁh% it
position, "etc. and various instructions of test printing, eftc. when the

user operates the operatij.o ment 4 ' unit 46 may be a |liquid
crys?%'l%ﬁﬁ lﬁ%t?)gH&Ut%ataaﬁaﬁijﬁgnpérﬁgé%}p@ﬁéﬁghaganeI, and can di splay nenu
of various setti nf;s, detailed inforpation, etc. corresponﬂi, ng to operations
of the opdesental prasgesingamit 44 senkigurespectirollehforconglligg be a print
paper feed nmechanismof the |ine color printer 11, and a printer control
uni t operaciontofths limeerodds prinket 1t tegpthicntveth a meehary 46) amd endlgzemder t he
control of the central processing unit 44. A head drive unit 50 is

CommefoR{oiBsTted AL HOmEETa i RSl iU, reac
_COl e printer contro} unit 47 and the head drive unit 50 by processing text data and
image data based on the analysis result so as to print the text data and image data.

In the line color printer 11, the héad drive unit 50 drives the head 21 so that
mixed dots by adjacent two head chips are formed at overlapped parts.

The head drive unit 50 has a print data generation unit 51, a TOG signal
generation circuit 52, a division drive signal generation circuit 53, and a gate circuit
54, as shown in FIGV.7 which indicates configuration of the head drive unit 50 on
head chip unit.

The print data generation unit 51 stores print data sent fro.m the central
processing unit 44 into a print data memory 514, and generates head control data
.i_ndicative of discharge/non-discharge status of respective nozzles for each one-line
print clock based on the print data.

The head control data generated from the print data generation unit 51 is sent

to first to N-th (N being 17 in this embodiment) AND gate circuits or AND 1 to .

AND 17 of the gate circuit 54.




. 27 Cctober 2005 18 printer 11 can print color inmages b | Vi e head
21 with the print papers 14 fed by the printer nechaniSn?ﬁgﬁkxﬁgﬂ%%ﬂer t he
control of the central processing unit 44 corresponding to output data
fromthe personal conputer 42. The central processing unit 44 configures a
controller for controlling operation of the line color printer 11 together
with a nenory 49, and anal yzes control conmands received through the
interface 43 'as well as controls d®eration of the printer control unit 47
‘and the head drive unit 50 by processing text data and inmage data based on

the anal whévw%hgnﬂgeﬁéra&mno&éuﬁ shechemdtedaTDBNIghalEDOGHRbAd al n the

| ine color printer the head drive unit 50 drives the head 21 so that

m X £ by.adhacen i ts. The
neact ALt verghaOtEh TS ie bPoE el Slety el WhiciFhuftets RRRFCANRE
generation circuit 52, a divisiagon drive signal generation citecui 3, and a
gat ecaghrang-tine paint glockHsgy Wchfwl@ﬁowlghtherﬂﬁ%gpéé)f% r???ﬁ%riﬁ? ;rtrg) f the
head drive unit 50 on head chip unit. The print data generation unit 51

st Orﬁgnalr'l“ﬁt}ﬂ%kzaeﬁmﬁ bf theMOG sigmdlrgenerpicceissiin§2unisentio thatANE pri nt
data nenory 51A, and generates head control data indicative of
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pri cloc ase n the pri nt dat a. The head control data generated from
e R e A PRt et ol 5 M4 bbbt hper o 17 1
circuits AND 2, AND 4, AND 6, AND 8. The TOG signal TOGA and the TOG
signal TOGB generated by the TOG signal generation circuit 52 have their phases
caused to be opposite according to head chips.
Furthermore, the division drive signal generation circuit 53 generates
- division drive signals P1 to P17 whose timing is obtained by dividing one period of
one-line print clock or one-line print period by n (n being 17 in this embodiment).
The division drive signals P1 to P17 generated by the division drive signal
‘generation circuit 53 are sent to the AND gate circuits AND 1 to AND 17 of the
gate circuit 54.
Then, outputs from the AND gate circuits AND 1 to AND 8 of the gate
circuit 54 are sent to heater drive circuits of nozzles for generating dots at
overlapped parts where dots to be formed by adjacent head chips of the same color -
éverlap, while outputs from the AND gdte circuits AND 9 to AND 17 of the same

gate circuit 54 are sent to heater drive circuits of nozzles for generating dots at non-

overlapped parts.




- AND 17 of the gate circuit 54. . 27 Cctober 2005 19 The JH&sh&l¥abs
‘generation circuit 52 generates a TOG signal TOGA and a TOG signal TOGB
havi ng opposite phases respectively which are to be inverted for each
one-line-print clock in synchronization with the one-line print clock. The
TOG signal TOGA generated by the TOG signal generation circuit 52 is sent
to the AND gate circuits. AND 1, AND 3, AND 5, AND 7, while the TOG si gnal
‘TOGB generated by the same TOG si grl generation circuit 52 is sent to the
AND gate circuits AND 2, AND 4, AND 6, AND 8. The TOG signal TOGA and the
TOG si gnE[GKXR)\gszaetnnirgjclmﬁ Mﬂﬂcﬂ'ﬁﬁisatgmﬂle deiversédte of the raspecti6® have
their phases caused to be opposite according to head chi ps.

Furtﬁé‘éd@%i?)s driRfendh P?éﬁ@acﬂﬂh\f@uﬁitwl generation circuit 53 therat es

divisio Ive sigrmals P1 to P17 whose timng is obtai ned by dividing one

peri od of e-li i cI ck ar. o | |nt (n bei ng 17
o it s el et edted fiocGrdbEpaiet 1L, LEPyRL Aol Bl s 08t BeE "5y (e
di vision drive S|gnal eneration circuit 53 are sent to the AND gate

ci r clredgraynd3 is ﬂbawnﬂ)yﬂ%eqﬁpﬁh teedgsller d; auflthas its fend direstiop whangedm t he
AND gate circuits ANDI to AND 8 of the gate circuit 54 are sent to heater

dri viey ehd eavierse fil11639471tehd fud toened diié pgpetoswtl@tfor@edrat eippfidnpsides wher e
~dots to be forned by adjacent head chips of the sane color overlap, while
out Pyt e KAGAD T 2AWHER Re Gt Papdr PNR B R vAYB the pabet bR
cartridges of yellow, magenta, cyan, and black Y, M, C, and B held by the head
cartridge 20 supplies corresponding ink to line heads of the head 21, and droplets
formed out of the ink hit the print paper 14 to print desired images.
In the respective line heads of the head 21, ink from the ink cartridges Y, M,
C, and B is led to the ink cells 30 through corresponding ink passes 33. Then, the
ink is discharged frqm the nozzles 31 by means of bubbles generated at the ink cells
30 when the heaters 28 heat up, and droplets formed out of the ink hit the print
paper 14. Thus, the line color printer 11 can print desired images.
The silicon substrate 27 of the head 21 has the heaters 28 sequentially
arranged thereon, aﬁd has the heater drive circuit 29, thereby forming the head chip
25.
Furthermore, as has been described above, the nozzles 31 are divided into
groups each has nozzles of a predetermined number in the head chip 25, and the

nozzles 31 are so formed as to make offsets. Thus, in the line color printer 11,

nozzles 31 in one group are driven with respective drive timing shifted to secure




gate circuit 54 are sent to heater drive circuits of nozzyescbhesr Hpaerating
dots at non- overlapped parts. . 27 Cctober 2005 20 FIG 8 shows a timng
chart which indicates the drive state of the respective head chips driven
by the head drive unit 50. In thus configured line color printer 11, the
print paper 14 stored in the paper feed tray 13 is drawn by the paper feed
roller 16, and has its feed direction changed by the reverse rollers 17 to
be fed toward the paper outlet forn®H at the front side of the housing 12.
-When the print paper 14 is fed toward the paper outlet, ink cartridges of

yell mmeMamamhiMIMSpohdMg zzles Ahdn Bspecdvogroups drealfivegar t ri dge
20 supplies corresponding ink to Iine heads of the head 21, and droplets

for . | biagt L ired tb Qridk Lftinf@si red i mages. In
theWﬁgggﬁf{f{\%ﬁﬁfg%igﬂﬁéggsasgg%?ﬁgé%rggqgﬁfmi nk ?rromtﬁrergﬁgnk cartridges Y, M
C, and B i ed to the.ink cells 30 through coryespondi | nk passes 33.
Then. "t he FrtHEtmoTes BOh dEcEoip BRABIRG 1o 20TeE RbheR) B Pt o bt o
generated at the ink cells 30 when the heaters 28 heat up, and droplets

f or mestetlapped patts, andink drophess framedjasspenozaes fifsubstaptially {Be saM8r pri nt er
11 can print desired images. The silicon substrate 27 of the head 21 has

the BesiRitoRdvadspiidt patd yn aPrimingesbjeber Ehis, ianble hias coher prémteed 1dr i ve
circuit 29, thereby formng the head chip 25. Furthernore, as has been
desCiined dROYS adiften? ##6 Head Thify freFotih88%t '0¥efapped parts on a printing
* object. These mixed dots make dispersion of property between adjacent head chips
indistinguishable, which can prevent deterioration of printed image.
In the line color printer 11, text data and image data output from the personal
computer 42 is sent to the central processing unit 44 through the interface 43, and
the central processing unit 44 controls the printer control unit 47 and the head drive
unit 50 based on thus sent and received data so as to drive the head 21 with the
print paper 14 fed along the predetermined feed direction of a print paper. Thus,
characters and images generated from the received data are printed on the print
paper 14.
In the line color printer 11, as has been described above, the distance L
between nozzles of adjacent head chips of the same color is set to be even number
pitches, and timing of printing dots at overlapped parts where dots to be formed
- overlap are set to be opposite phases. Thus, as shown in FIG.9A to FIG.9b, dots

are formed in the hound’s tooth manner at overlapped parts where dots formed by

adjacent head chips of the same color overlap. When dots are formed over three




groups each has nozzles of a predeterm ned nunber in the heagigRl ogtd. and
the nozzles 31 are so forned as to nmake offsets. Thus, in the |i1ne color
printer 11, nozzles 31 in one group are driven with respective drive
timng shifted to secure . 27 Cctober 2005 21 tenporal allowance, while
correspondi ng nozzles 31 in respective groups are driven concurrently in
parallel so as to reduce tinme required to print an inage. Furthernore, in
the line color printer 11, adjacent2head chips form overlapped parts, and
ink droplets from adjacent nozzles hit substantially the sane position of
over linpped npae; as shoven pn FIGLH0, ddfis ace forThed at blankipartsioféhe doondisr i nter 11,
m xed dots by adjacent two head chips are forned at overl apped parts on a

P i NJAR paftRhECln thENs ﬂe&fh@uﬂﬁxﬁﬂ@.@%%ﬂ@f@ﬁﬂeﬁunﬂﬁ&&ﬁ”y bet ween
adj acent “head chi ps 1 ndistinguishable, which can prevent deterioration of

pringed i . J.n_the Linpe col rinter 11 text data and i nage data

but pheeEREnatifen BEad hinsR BB B ok fefietiBiEent ral "procees: ng
unit 44 through the interface 43, and _ the central processing unit 44
control s H¥eshommineFIG o toFIGAD, the distanen &, betwegndiazeles afrddjagmtbased on
thus sent and received data so as to drive the head 21 with the print

papeheadkicliipd oflthe gambeopsedatetobaerofllard, that éctrtervabbf doplines paper. Thus,
characters and i mages generated fromthe received data are printed on the

Ti ; ! [ ltbed above,
Ito heq%tllg@n eaéjécelgg%é\?gg%ﬂlhgggP{egsg%?gggjma;ﬁgeor{%ésﬁgggs Bﬁ?%‘gag?oﬁﬁjﬁgﬂéne col or

'S SpegpeE’P al?c? ag\ﬁ%glgg li'snBFi;ltcd with the print paper 14 fed by one line for respective

print processing.
That is, FIG.9A shows the state in which half of the first line and half of the
third line are printed. FIG.9B shows the state in which half of the second line and
- half of the fourth line are printed after being fed by one line from the state shown in
: FIG.SA. FIG.9C shows the state in which the full of the third line and half of the
fifth line are printed aftef further being fed by one line from the state shown in
FIG.9B. FIG.9D shows the state in which the full of the fourth line and half of the
sixth line are printed after further being fed by one line from the state shown in
| - FIG.9C. |
Thus, the head drive unit 50 generates drive control data so that, at
overlapped parts, two head chips 25 alternately undertake dot forming position
along the arrangement direction of the nézzles, and that the alternate undertaking
operat'ion is repeated along the feéd direction of a print paper.

~ So, when printing an image of large area using single color, the line color




~pitches, and timng of printing dots at overl apped parts whergp&oigyst 0 be
formed overlap are set to be opposite phases. Thus, as shown In FIG 9A to
FIG 9D, dots are fornmed in the hound' s tooth manner at overl apped parts
where dots formed by adjacent head chi ps of the sanme col or overlap. Wen
dots are fornmed over three 27 October 2005 22 lines or nore, as shown in
FI G 9C, dots are fornmed at blank parts of the hound's tooth pattern. In
t he exanple shown in FIG9A to FlI G %D, the nunber of concurrently driven
head chips is thirteen at the nost, respectively. As shown in FIG9A to
FI G pibpterid diigesithechdad 2bso thad natnoverlappedipastd; dosrare faomdd ehblsgikof t he

sane color is set to be two lines, that is interval of dot lines printed

by aglirt¢ fa¥méiebyl adiidest Réad bﬁig%a!‘fﬁnﬁ(,)b@én ﬂﬁfdgﬁ%ﬂ@p@ﬁfﬂbt%@n ddjacent a print
paper, and-an image is printed with the print paper 14 fed by one line for

res j | e [ t kn which half
o PRl tfips s RirBleRE R Aped BAbs n i o] MERddE o ¥ibfied 55" Chows "t he
state in which half of the second |line ﬂ?r}d half of the fourth line are
pri nieagefueto the prppesy difesency mpeerespiRienwhighhean presignt dateniordion. Fi G ocC
shows the state in which the full of the third line and half of the fifth
| i neofoprentedi image. af ter further being fed by one line fromthe state shown
in FIG9B. FIG 9D shows the state in which the full of the fourth |line and

. P?lo];n ?L etfsht?tgxteziiﬁg] gomlnk]ﬂr pgin@églel Gggaéma%%e@ht&&cﬁiyéd BBsvdahadidigfedy, one line
between nozzles of adjacent head chips of the same color is set to be even number
pitches, while the distance L, between nozzles of head chips of different color is set
to be even number pitches, and timing of printing dots at overlapped parts where
dots to be formed overlap are set to be opposite phases. Thus, as shown in

- FIG.10A to FIG.10E, dots are formed in the hound’s tooth manner at overlapped
parts on a print paper where dots formed by adjacent head chips of the same color
overlap. When dots are formed over three lines or more, dots are formed at blank
parts of the hound’s tooth pattern, and dots of mixed color are concurrently formed
at overlapped parts and non-overlapped parts.

| As shown ianIG.IOA to FIG.10E, the distance I, between nozzles of
adjacent head chips of the same color is set to be two lines, while the distance L,
- between nozzles of head chips of different color is set to be four lines, and an image
is printed with the print paper 14 fed by one line for respectivc. print processing.

That is, FIG.10A shows the state_in which half of the first line and half of the

third line are printed in cyan, in which state only half cyan data is printed, while




Thus, the head drive unit 50 generates drive control datasgectdal pods

over | apped parts, two head chips 25 alternately undertake dot formng
position along the arrangement direction of the nozzles, and that the
alternate undertaking operation is repeated along the feed direction of a
print paper. So, when printing an inmage of |arge area using single color,
the line color . 27 QOctober 2005 23 printer 11 drives the head 21 so that,
at overl apped parts, dots are form@d4 at blank parts forned by adjacent
head chi ps. Thus, even though property between adjacent head chips are

- di f fig1f6f thofieh lappest halftof thasevaih |siearp piifftéd ienzgeata, pnivhish | nage due
to the property difference inperceptible, which can prevent deterioration

of psftéf%{(gxgyic]{m[@ﬁaggﬂr@sdﬁ%g ﬁlgnféﬂl. PFEPN OBt Glowslthedfatdn WiiRR 1es6f | bed

above, I'stan en nozzl es of adjacent head chips of the sane

color is set .to be even npunber . pitches.. I.l e the dist en

noz Ahesesend bing a@ﬁi lba\sﬂaB# Htﬁ%éﬂ‘e]ﬁ?e o] Bfrmgg 13 gyan, 8’%6% @3§§f %ﬂ%g{rﬂvgl t ches,
and timng of printing dots at overlapped parts where_ dots t(i,be f or med
overlimpand dalef the efghtbfinssire ritied ég magenta, afterdesagischby ppglimsa t o

FI G 10E, dots are fornmed in the hound's tooth manner at overlapped parts

on a8 tHe ARShoWIEREFIDIOAf OFT® d 00y stasiyya denstatecmdwhivhpthedull éfethsane col or
overlap. Wien dots are fornmed over three lines or nore, dots are forned at

kR R B O TR e
| print paper 14 by two lines from the third line print processing shown in FIG.10A,
while blank parts of the fifth line half of which is priﬁtcd in magenta as shown in
FIG.10A is printed in cyan, while the full of the seventh line is printed in magenta,
~ while half of the ninth line is printed in magenta, after further being fed by one line
from the state shown in FIG.10B. FIG.10D shows the state in which the full of the
fourth line is printed in cyan, while blank parts of the sixth line half of which is
printed in magenta as shown in FIG.10C is printed in cyan, while the full of the
eighth line is printed in magenta, while half of the tenth line is printed in magenta,
after further being fed by one line from the state shown in FIG.10C. FIG.10E
shows the state in which half of the fifth line and haif of the seventh line which are
already printed in magenta are further printéd in cyan to form dots of miﬁced color
_concurrently at overlapped paris and non-overlapped parts, while half of the
~ eleventh line is printed in magenta, after further being fed by one line from the state
shown in F1G.10D.

Thus, in the line color printer 11, overlapped parts can be printed in the




As shown in FIG 10A to FIG 10E, the distance |I. between ngzalL.e8eP3005

adj acent. head chips of the sane color is set to be two lines, while the

di stance Ld between nozzles of head chips of different color is set to be
four lines, and an image is printed with the print paper 14 fed by one
line for respective print processing. That is, FIG 10A shows the state in
which half of the first line and half of the third |ine are printed in
cyan, in which state only half cyaﬁzﬁata is printed, while 27 Cctober 2005
24 half of the fifth Iine and half of the seventh line are printed in
magehovandisrtontli olannet whenahriyingdine eagls remaploging tikingwinchdasFl G 10B shows
the state in which half of the second |ine and half of the fourth Iine are

Pri nhegrihpped pavts Mrmel fhetdinaindeheingd Wivisioh! dievetnAndalibtsodf gecei ght h i ne

are printed in magenta, after being fed by one line ‘fromthe state shown

or i nbStety fniglL e §enchB ol b e bl BololF, wd'coulypefBy ol Pl ccai g °

the print paper 14 by two lines fromthe third |jpe prin{mprocessing shown
in FR@Ygkppagparts m%mnqs%mﬂ@pﬁﬁd padss g, singe dadexenb oS @Fe i s print ed
in magenta as shown in FIG 10A is printed in cyan, while the full of the
sevesuperposel withpiheirtdegrée ofrdpamdsa ,bcilvg"lét?lﬂ'vbhﬂlﬂt tokathhethwrntite piobdemms
printed in magenta, after further being fed by one line fromthe state

s howait '&oﬁirﬁglgﬁslﬁﬂ: rFod R S1BAN R é&@laﬁ%ﬁﬁ%ﬁr& Wtiomhes digferehd frefn fHae fourth
d in cyan, wh a

line I's printe I I'e bl ank rt's of the sixth Iine half of which

L i R e C A P
ine is pgsni}lethe iagbgggaecg;[)?ding to the present invention, overlapped parts can be
printed in the hound’s tooth manner in driving line heads émploying tiling which
has overlapped parts formed therein under time division drive.

Furthermore, according to the present invemion, since overlapped parts can
be printed in the hound’s tooth manner when driving line heads employing tiling
which has overlapped parts formed therein under time division drive, printing

- processing of superposing different colors can be concurrently initiated at
overlapped parts and non-overlapped parts. Thus, since different colors are
superposed with théir degree of dryness being equivalent to each other, the problem
that coloring of superposed colors at overlappe.d parts becomes different from that
at non-overlapped parts due to difference of degree of dryness is not raised, which

- can perform printing processing of high quality.

In the present embodiment, heater elements are used as energy generating

elements for discharging liquid ink. That is, in the present embodiment, a thermal




~after further being fed by one line fromthe state shown snoEo&eAfos

FI G 10E , shows the state in which half of the fifth line and half of the
seventh line which are already printed in nmagenta are further printed in
cyan to formdots of mxed color concurrently at overlapped parts and
non- over | apped parts, while half of the eleventh line is printed in
magenta, after further being fed by one line fromthe state shown in

FIG 10D. Thus, in the line color primter 11, overlapped parts can be
printed in the . 27 Cctober 2005 25 hound's tooth manner when driving line
headinlejgtipeintemistenplogedto elxphes thopegseapiisdntiont O thewthet handi n under
time division drive. And, dots of mxed «color, which are generated by

S Upeéﬁ&%é%rﬁﬂﬁ%@l@?n&ﬁ& ?{}iﬂlgéﬁ@:@% ﬁglﬁgcfﬁﬂé are R TG ricRld fOVREHRRIREd parts

and non- app parts. erent colors are superposed with
t heir, degree. of dryness being equi.val ent to ch other, .the problem that
ol o RS EperimDla attar BoRaahvg s’ eecHedtity pF IR ¢ om
that at non-overl apped parts due to difference of degree of dryness is not
rai saskd.As in the above, according to the present invention, overl apped
parts can be printed in the hound' s tooth manner in driving |ine heads

enpl oyi ngFuithtRioM) tkd prddent GrentionRRs adpsiddonegiduiedgiatatubeiefort | me
di vision drive. Furthernore, according to the present invention, since
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‘_mdeépﬁalr%s%\{ Idfslcﬁgrgqlrﬂg\ﬁNﬁﬁrcbﬂttalirﬁ%g liquid for detecting organic samples, etc.




processi ng of superposing different colors can be concurrendpliybdrcosat ed at
over | apped parts and non-overl apped parts. Thus, since different colors are
superposed with their degree of dryness being equival ent to each other, the
probl em that col oring of superposed colors at overl apped parts becones
different fromthat at non-overl apped parts due to difference of degree of
dryness is not raised, which can perform printing processing of high
quality. In the present enbodi nent, 2heater elenents are used as ener gy

generating elenents for dischargi ng liquid ink. That is, in the present
enbodi ment, a thermal 27 Cctober ink jet printer is enployed to
explain the present invention. On the other hand, energy generating

el enents for discharging liquid ink are not restricted to the heater

el enents. For exanple, energy generating el ements of piezoelectricity type

may bhe vV n to various
appatat uscd pepitabiiol ifthat e Mg Pnicf i?iﬁ?ﬁﬁ%ﬁ SBHES BB e vent | on
can g Jied to an ap ar.at us for di schargi ng DNA-containing liquid for
det e ﬂ}'}aﬁgg’éF haigepattsdor slischarging droplety fromenoznies, 27 CLAIMS 1. An appar at us
for discharging liquid which is provided with a head having liquid

di schar gewhert¢is thethedd dmbarglurditg odiicati chipostapgeritgly, arranged thereon,
| the plural head chips having a plurality of the liquid discharge parts collaterally
arranged therein, and
wherein the plural head chips are so arranged in the staggering manner as to
overlap at parts of adjacent head chips when viewed from the feed direction of a
recording medium, and the distance between nozzles of staggeringly arranged
adjacent head chips is set to be even number multiple of one pitch which
corresponds to a feed length for one line of the recording medium.
2. An apparatus for discharging liquid which is provided with a head having
liquid discharge parts for discharging droplets from nozzles,
wherein the head has a plurality of head chips staggeringly arranged thereon
for each color of drﬁplets, the plural head chips having a pluzality of the liquid
discharge parts collaterally arranged thercin; and
wherein the plural head chips are so arranged in the staggering manner as to
overlap at parts of adjacent head chips when viewed from the feed direction of a
‘recording niledium, and the distance between nozzles of staggeringly arranged

- adjacent head chips which form dots of the same color is set to be even number




wherein the head has a plurality of head chips staggerin gp%ﬁg
t hereon,. the plural head chips having a plurality of thgiﬁypg{?lbd I schar ge

parts collaterally arranged therein, and wherein the plural head chips are
so arranged in the staggering manner as to overlap at parts of adjacent
head chi ps when viewed fromthe feed direction of a recording nedium and
t he di stance between nozzl es of stgﬁ?eringly arranged adjacent head chips
is set to be even nunber multiple one pitch which corresponds to a feed
| ength for one Iine of the recording nedium 2. An apparatus for
~ di schanitiplegof onpipitchievhibh icornespondictd afedd lenpthaformeiling of theui d di schar ge
parts for discharging droplets fromnozzles, wherein the head has a

pl ur Aok dingf mB8RAn @R ivPS 8§ AROGsiaMek betivbanaedzlchofdend chiifs whfdh col or of
droplets, the plural head chips having a plurality of the liquid discharge

partg col.l at | rranged. th I n. . and erei.n l_ur; chips are
o sl el of At & cBBER ) M hE e en el BBl ik o7 e iR VB G L o

head chi ps when viewed fromthe feed directign of a recording nedium and
‘the epmegrusisieadsed lnagth fos ope Inepffdeirggoiding matv@. adj acent head chi ps
which formdots of the sanme color is set to be even nunber 27 Oct ober 2005
28 Bul ti gl metfodfor dibtlehginy kquidorhizhpdisdsarges drdpierd fremotdeA@y, one |ine
of the recording nmediumas well as the distance between nozzl es of head

| gpi ps ewg: g{[}ﬁr‘é\ﬂiﬁ{a@ﬁ%ﬁwq{f Ko QfiphrcRhEerlifglySirrdiyeaCtRVSRrAr mul tiple
chips having a plurality of liquid discharge parts for discharging droplets from
nozzles collaterally arranged therein,
wherein the plural head chips are so arranged in the staggering manner as to
| overlap at parts of adjacent head chips when viewed from the feed direction of a
recording medium, and
wherein droplets are discharged from the nozzles, the distance between
_nozzi’es of staggeringly arranged adjacent head chips being set to be even number
multiple of one pitch which corresponds to a feed length for one line of the
recording medium. |
4. A method fof discharging liquid which discharges droplets from nozzles,
wherein a plurality of head chips are staggeringly arranged for each color of
droplets, the plural head chips having a plurality of liquid dischaige parté for
discharging droplets from nozzles collaterally arranged therein,

wherein the plural head chips are so arranged in the staggering manner as to

overlap at parts of adjacent head chips when viewed from the feed direction of a




corresponds to a feed length for one line of the recording;gggw,r?oog. A
met hod for discharging liquid which discharges droplets fromnozzles :
wherein a plurality of head chips are staggeringly arranged, the plural
head chips having a plurality of liquid discharge parts for .di scharging
droplets from nozzles collaterally arranged therein, wherein the plural
head chips are so arranged in the staggering nanner as to overlap at parts
of adjacent head chi ps when viewed fromthe feed direction of a - recording
medi um and wherein droplets are di¥charged fromthe nozzles, the distance"
between nozzles of staggeringly arranged adjacent head chi ps being set to
be evewordingomediumy aridol e of one pitch which corresponds to a feed I ength
for one line of the recording nmedium 4. A nethod for discharging liquid

whi ch di S%J}_éfr&ﬁsclrépfé@d AeibERTLEPEDE She ndféLithe difthaeabétwead head chi ps
are staggeringly arranged for each col or of droplets, the plural head

i opheead pEReBsthaly anhrsrladiisr SR TR RER PR ot WGP, )
- head chips_are so arranged in the_ staggering, mapper as to verlap at parts
of agplesdeingieatdo beigyenvmarbern multiple pgﬁnfv'%whé@hl | GIESY fto# 27 COct ober
2005 29 recording nedium and wherein droplets are discharged fromthe
nozzfezd, lehpth threneine dfaheaecording medium as well as the distance between
nozzles of head chips which form dots of different color being set to be even
number multiple of one pitch which corresponds to a feed length for one line of the
recording medium.
5 _ An apparatus for discharging liquid which is provided with a nozzle
forming member having nozzles formed thereon and head chips having a p_lu[ality
of liquid discharge parts collaterally arranged thereiﬁ, the plural liquid discharge
barts discharging droplets from the nozzles, |
wherein the nozzle forming member has nozzle strings composed of a
plurality of nozzles corresponding to the plural liquid discharge parts, and a
plurality of the nozzle strings are so arranged in a staggering manner as to--ov-eflap
- at parts of adjacent nozzle sfriﬁgs when viewed from the feed direction of a
recording medium,
| wherein a plurality of the head chips are so arranged in a staggering manner
" as to correspond to the staggeﬁﬁgly arranged plural nozzle strings, and

wherein the plural nozzle strings formed on the nozzle forming member have

the distance between staggeringly arranged adjacent nozzle strings set to be even




~nozzl es of staggeringly arranged adjacent head chips whi chy berogeezios of the
sane color being set to be-even nunber multiple of one pitch which
corresponds to a feed length for one line of the recording nedium as well
as the distance between nozzles of head chips which formdots of different
- color being set to be even nunber nultiple of one pitch which corresponds
to a feed length for one line of the recording nmedium 5. An apparatus for
di scharging liquid which is provided Mt h a nozzle form ng nenber havi ng
nozzl es forned thereon and head chips having a plurality of liquid

di sch : - qal leat ar t herein,  plural |iquid di.scharge
par t o HiEeRoiuRe et O pRICPRAT 0 Y kit e RedfBr quedine pEinR g
menber_has,.nozzl ¢ strings conposed of a plurality of nozzles correspondi ng
to t hdCHPAAAE MSdiumy di scharge parts, and a plurality of the nozzle
'strings are so arranged in a staggering manner as to. overlap at parts of
adj acént nozzl e stAnappamdtenfor diselthriimnligind whih @ipreeidednwith 2nozAeor di ng
medi um wherein a plurality of the head chips are so arranged in a
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P e o ets from oGt for one Iine of the
wherein the nozzle forming member has nozzle strings composed of a
| plurality of nozzles comresponding to the plural l.iquid'discharge‘parts, and a
Plurality of the nozzle strings are so arranged in a staggering manner as to overlap
at parts of adjacent nozzle strings for each color of droplets when viewed from the
feed direction of a recording medium,
wherein a plurality of the head chips are so arranged in a staggering manner
as to correspond to the st.aggeringly arranged plural nozzle strings for each color of
droplets, and
wherein the plural nozzle strings formed on the nozzle forming member have
the distance between staggeringly arranged adjacent nozzle strings which form dots
of the same color set to be even number multiple of one pitéh which corresponds to
a feed leg’gth for one line of the recording medium as well as have the distance
~ between nozzle strings which form dots of different color set to be even number
multiple of one pitch which cor_rcspdn'ds to a feed length for one line of the

recording medium.




recor di ng nmedium 6. An apparatus for discharging |iquid whpeRbesodiisovi ded
wth a nozzle form ng nenber having nozzles forned thereon and head chi ps

having a plurality of liquid discharge parts collaterally arranged

therein, the -plural liquid discharge .parts discharging droplets fromthe
nozzl es, wherein the nozzle form ng nmenber has nozzle strings conposed of a
plurality of nozzles corresponding to the plural |iquid discharge parts,

and a plurality of the nozzle stri28f)s are so arranged in a staggering
manner as to overlap at parts of adjacent nozzle strings for each col or of

droplgts when vi em%efﬂm&hﬁschhﬁ%ﬂ gdiquad tisieh efischat gexod iplets festum
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wherein a plurality of the head I ps are so arranged in a staggering
manngr, to correspond to the staggeringly arranged plural nozzle strings
for each cdlor of droplets, and wherein the, plural nozzle str| ngs forned

on the nozz|e f,ormng rrenber have g ?IS .ance between sta [%irg/
arranged aWpgrcdnfio: Ezsﬁréngﬁwrnagsw nphuakifyst gozgles pppagg ¢ Ak set to
-be even number nultiple of one pitch which corresponds to a feed I ength for

one Iplumlity cffthe nezreditringswedi sorareangeel in @staggedng meddfiestiariomveplapneen
nozzle strings which formdots of different color set to be even nunber

mul-t iyl f i gf aone line of
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recording medium, and
wherein droplets are discharged from the nozzles of the plural nozzle strings,

the distance between staggeringly arranged adjacent nozzle strings being set to be

even number multiple of one pitch which corresponds to a feed length for one line

of the recording medium..
3. A method for discharging liquid which discharges droplets from
nozzles,

wherein nozzle strings composed of a plurality of nozzles are arranged, and a
- plurality of the nozzle strings are so arranged in a staggering manner as to overlap
at parts of adjacent nozzle strings for each color of droplets when viewed from the
feed direction of a recording medium, and
wherein droplets are discharged from the nozzles of the plural nozzle strings,
~ the distance between staggeringly arranged adjacent nozzle strings Wﬁich form dots
of the Sam_e color being set to be even number multiple of one pitch which
corresponds to a feed length for one line of the recording medium as well as the

distance between nozzle strings which form dots of different color being set to be




7. A method for discharging |iquid which discharges droplgtgqhpQpoogozzl es,
whérein nozzle strings conposed of a plurality of nozzles are arranged, and
a plurality of the nozzle strings are so arranged in a staggering manner as
to overlap at parts of adjacent nozzle strings when viewed fromthe feed
direction of a recording nmedium and wherein droplets are discharged from
the nozzles of the plural nozzle strjings, the distance between :
staggeringly arranged adjacent nozzP cstrings;being set to be even nunber
nmul ti ple of one pitch which corresponds to a feed Ilength for one line of
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nozzl es ALe arranged,...and a plurality of the nozzle strings are so

arran 3& P AL %éi&gﬁﬂﬁﬁ'nanner as to overlap at parts of adjacent nozzle
strings for each color of droplets when viewed fromthe feed direction of
a recording nedium and wherein droplets are discharged fromthe nozzles of
the plural -nozzle strings, the distance between staggeringly-arranged

adj acent nozzle strings which formdots 'of the sanme color being set to be
even nunber nultiple of one pitch which corresponds to a feed length for
one [ine of the recording nediumas well as the distance between nozzle
strings which formdots of different color being set to be 27 COctober 2005




- 29c even nunmber multiple of one pitch which corresponds to; acfgedodgenat h
for one line of the recording nmedium . 27 QOctober 2005 30 ABSTRACT The
present invention provides an apparatus for discharging liquid in which
nozzles (31) allocated to head chips (25) are so arranged as to overlap at
parts of adjacent head chips (25), and the distance L., between nozzl es of
adj acent head chips of the sane color is set to be even nunber pitches,
whil e the distance Ld between nozAls of head chips of different color is
set to be even nunber pitches. Thus, tiling part can be printed in the
hound's tooth manner in drivi ngABSIRA€dUs enploying tiling which has
over | apped parts forned therein under tinme division .drive. The probl em
that col oring of superposed colors at overl apped parts becones different
fromthat at non-overl apped parts can be prevented..

The present invention provides an apparatus for discharging liquid in which
nozzles (31) allocated to head chips (25) are so arranged as to overlap at parts of
adjacent head chips (25), and the distance L, between nozzles of adjacent head
chips of the same color is set to be even number pitches, while the distance L, -

-between nozzles of head chips of different color is set to be even number pitches.
Thus, tiling part can be printed in the hound’s tooth manner in driving line heads
employing tiling which has overlapped parts férmed therein under time division
drive. The problem that coloring of superposed colors at overlapped parts becomes

different from that at non-overlapped parts can be prevented.




