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DESCRIPTION

INKJET PRINT HEAD, INKJET PRINTER INCLUDING THE INKJET PRINT

HEAD, AND METHOD FOR PRODUCING THE INKJET PRINT HEAD

Technical Field
| (4\ The present invention relates to an inkijet print head
capable of full color ﬁrinting and having a plurality of
recording elements disposed in a print width direction, an
10  inkjet printer including the inkjét print head, and a method

for producing the inkjet print head.

Background Art
-In recent yéars, a demand for higher printing speed is
15 drawing attentignrto an inkjet printe; performing line
N -printing (hereinafter may simply be referred to as "line
(’> ‘ printer"). 'The‘iine priﬁter can print a predetermined image
" in color without moving a print head having discﬁarge"
nozzles by selectively causing ink drops to fly from the
20 discharge nozzles onto a recording sheet while transporting
the reéording sheet. Rows of the discharge nozzles provided
over a.pribt width of the recording sheet are successively
. disposed for respective colors in a direction substantially
perpendicular to-a recording sheet transbortation direction.

25 Of inkjet printers as that described aboVe, for example,
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Abstract: An inkjet prlnt head, wherein injection nozzle rom®1for col ors
are formed, in staggered shape, on one sheet of nozzle she® a(§§96by net al
el ectrofornmed | ayers of NN or a material containing Ni for specified nunber

~of ‘injection nozzles so that a part of the specified nunmber of nozzles can

be overl apped with each other in a paper feeding direction, and a plurality
of head tips (25) having. 4 May 2006 DESCRI PTI ON | NKJET PRI NT
HEAD, | NKJET PRI NTER | NCLUDI NG THE | NKJET PRI NT HEAD, AND METHOD FOR

- PRODUCI NG THE | NKJET PRI NT HEAD Technfcal Field The present invention

relates to an inkjet print head capable of full color printing and having
a plurality of recording elenents disposed in-a print-wdth direction, an

- 10 i nkj et 1pnenpeintacl idchgdihg ankpent phesnd heatng andoburetitod of or

produci ng the inkjet print head. Background Art In recent years, a demand
f or hi gherdprhhpiendispesddi sidésbdraiilagiatdestlored casm ithgmialpri nt er
performng line printing (hereinafter may sinply be referred to as - "line
printer PYintas Lnnéapanaser Usanapried Baperdelpphicrtiomage in col or
mnthout nmoving a print head having di scharge
Publication No. 2001-71495. 1In the thermal prlnter,-heatlng
5  resistors are used as energy generating elements for
.generating pressure energy for discharging ink from
(?? ~ discharge nozzles.
The head chips caﬁse ink drops to fly from the
discharge nozzles by heating ink in ink chambers by heaters,
10 that is, the heating resistors. The heaters, etc., are
provided on one semiconductor substrate in correspondence
with the number of discharge nozzles.
The entire structure of the above-described printer can
_ be simplified by constructing a line print head by disposing
15 - a plurality of_the head chips side by’side in correspondence
| - with color inks.
In addition, ﬁhe above-described printer can print at a
higher speed than an inkjet printer of a type in which a
print head performs scanning because its print head does not
20 need to perform scanning in a print width direcfion.
Further, the above-described printer has an advantage in
that its first print time is ehorter than that of an
eleetrophetographic laser beam printer capable of performing
color printing because it dees not require a fixing device.

25 However, it is difficult to put such a reiated line
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nozzles by sel ectively cau5|ng i nk drops to fly fromthe 20 g1 %@rge
nozzles onto a recordi ng sheet while transporting the recof & feet .
Rows of ‘the di scharge nozzles provided over a print width of the recording

.- sheet are successively disposed for respective colors in a direction

substantially perpendicular to a recording sheet transportation direction.
25 O inkjet printers as that described above, for exanmple, 4 May 2006 - 2
a line printer including a print head_,having a plurality of ~head chi ps

di sposed side by side is disclosed as3a"t her nal printer in Japanese
~Unexam ned Patent Application Publication No. 2001-71495. In the thernal
printer, heating 5 resistors are used as energy generating el enents for

 gener at ipjrgress sigse rébedgpbboe  dnsohargichdceibkubeobecdisehat ggagozzl es. The

head chi ps cause ink drops to fly fromthe discharge nozzles by heating
ink-in itile deddisaingbpriebdemss, 10 that is, the heating resistors. The
heaters, etc., are -provided on one senlconductor substrate in
“correspondend® thet helateduebarpbe, dike haisehawge ez He o i re structure
of the above-described printer can be Sln£|lfled by constructing a line
print h&2Fiycdeshdsi rErrespangenrsl viyhothenponbhtionsi pé shelehendside in
correspondence  wth color inks. Ln addition, the above-described printer
can % 186 a Tﬁ?ﬁﬁéPr§peéB 8hBA1BE DARFefoprihsehrabging time of awich a

print head LRerforns canleg because its print head does, not
_particular color, an error occurs 1in the p051tlon1ng of

(fi + any of the head chips, the nozzles for discharging the ink
of the particular color are displaced. As a result, the
color ink does. not land on the proper position, thereby

10 -reducing printing quality. sﬁch'a problem occurs due to the
use of a structure comprising nozzles.disposed in
‘correspondence with the positions of the head chips.

This problem will be described with reference to Figs.
13A .to 13D.

15 i Fig. 13A shows a case in which, for example, when a
print head is formed by disposing head chips 3OA to 30D for
respective color 1nks so that one head chip is in advance of
or behind a corresponding head chip (staggered arrangement),
discharge nozzles are disposed at equal intervals in an

20 arrangement direction of the head chips 30A to 30D, ﬁhat is,
the head chips are not displaced. Figs. 13B to 13D each
show a case in.which there is an error in the positioning of
any of the head chips.

Fig. 13B shows the case in which the head chip 30C is

25 _dlsplaced in the arrangement direction. In this case,




20 need to performscanning in a print width direction. Further ‘t he

above-descri bed printer has an advantage in that its first4 yﬁ@ Bime is

shorter than that of.an el ectrophotographic | aser beam printer capabl e of

v performng color printing because it does not require a fixing device. 25
However, it is difficult to put such a related line 4 May 2006 printer
descri bed above into practical use because it has the follow ng problens.
In the rel ated exanple, the discharge,nozzles are positioned in
correspondence with the positions of the head 5 chips. Therefore, in a
print head for discharging ink of a .particular color, if an error occurs
in the positioning of any of the head chips, the nozzles for discharging

" the i nk chehgelse opgguti ¢nl &hecoberlar pittbphacedboisdaryelsetteen highe col or i nk
does not_ land on the proper position, thereby 10 reducing printing quality.
Such a pigbleredcberd dbépt §0Chandsthef adjscentt beadcchipi 30Bigamdzz| es

~ disposed in correspondence with the positions of the head chips. This
_probl emdki Bl beandesyr PeEdeRnt kheeféspheecdoherdschip330€ candrhe5 Fig. 13A

~shows a case in which, for _exanple, when a print head is fornmed by
di sposi AFIREEATChEAY gbApt §0BeD FherefespectnoEeropBINtHG Wil hat one head
chip.is_in advance of  or behind a correspondi ng head chip (staggered
arr ahgefERERXS QFSEREr 4B AoshPel BFaNPRP %EHO%Id%%ﬁﬁﬁl?%tervals in an 20

arrangement direc nof th head chi ps 30A t 3 D hat, i s, the head
chi ps are not ™%t S%#Cgc%kaow% S 9% gt B chip 30B is

(f | displaced in the sheet transportation direction. 1In this
case, the discharge nozzles at the head chip 30B are
displaced in the sheet transportation direction by an amount

10 - corresponding to the displacement of the head chip 30B.
Thgrefore, when, for example, printing of a horizontal
‘straight line is éarried out, a portion of an image is
displaced at a print area of the head chip 30B. |

. Consequently, a-stepped portion is formed in the printed

15  straight line. |

| Fig. 13D shows the case in which the head chip 30D is
tilted. In-this césé, the.discharge nozzles.at the head
chip 30D are aiso tilted. Therefére, when, for example,
printing of a horizontal straight iine is carried out, thé

20  printed straight line is bent. In addition, since the
interval between the head chip 30C and the head chip 30D is |
increased,.a white streak is produced when printing_of a
solid black image is carried out.

As described aboﬁe, the dischargé nbzzles are

25 /positioned in correspondence with the positions of the head




show a case in which there is an error in the positioning of any of the

head chips. Fig.. 13B shows the case in which the head chip 40&Yid0625

di spl aced in the arrangenent direction. In this case, 4 May 2006 - 4 =

« changes occur in the nozzle pitch at a boundary between the displaced head
chip 30C and the adjacent head chip 30B and at a boundary between the-

di spl aced head chip 30C and the adjacent head chip 30D. Therefore, uneven

~printing with 5 streaks occurs in a sheet transportation direction. Fig.
13C shows the case in which the head ¢hip 30B is displaced in the sheet
transportation direction. In this case, the discharge nozzles at the head
chip 30B are displaced in the sheet transportation direction by an anount

10 corredppsdi ngcrorthegdiys pivhermentobbrt peiheaesti ps st dhetefore,
when, for example, printing of a horizontal straight line is carried out,
a porti by dfisapsimggberd cHippraeediat carpesponderae ofitheydiebsvchi p 30B..
Consequently, a stepped portion is fornmed in the printed 15 straight |ine.
Fi.g. 13Dagroks t R¥atasanfinbhackhinke, hehd £hilpoBDMDyimrobidn eszcursthis
case, the discharge nozzles at the head chip 30D are also tilted. .
Ther ef oF&enwAénLheopregafpre, wiphi vhialy bhe aheed ook atoxtesnatding ne is

“carrjed out, the 20 printed straight line. is bent. In addition, since the
i nt et vaFohePReRlPRelAcRBSERI PNSBC AntREFRAPRARE S RBTD iy fokreased, a

white streak._is Broduced mhen;grinting of a _ . . i .
: example, Japanese Examihed Patéent Application Publication No.

(f | 7-115504. That is, a pbsitioning error in any of the head
chip rows for the respective colors causes what is called
registration to occur between the ink discharge nozzles for

10 .one color and those for another color. Thié leads to a
reduction in color reproducibility, resulting in a.reductidn
in printing quality as described above.

This problem will be described with reference to Figs.
7.14A_to 14C. In Figs. 14A to 14C, it is assumed that the

‘15__head chiés for reS?ective single colors are precisely
positioned. | |

_Fig. 14A shows a case in which a head chip row 32
corresponding fo a particular color is displaced in a print
width direction when head chip rows for the respective |

' 20 “COlOrS, Yellow (Y), magenta (M), cyan (C), and black {K),
are disposed in that order in a recording sheet
transportatién.direction. In this case, a magenta (M) image
formed by the diSplaced head chip row 32 for magenta (Mi is
printed by being,displaced in a horizontal direction

25 (arrangement direction of eagh head chip) from other images




solid black inmage is carried out. As described above, the discharge nozzles-
are 25 :positioned in correspondence with the positions of #éah2e(f 4 My
2006 - 5 chips. Accordingly, when a color print head is constructed by

di sposing head chip rows in correspondence with yellow, nagenta, cyan, and
bl ack i nks, the foll ow ng problemoccurs even if the precision wth which
the head chip corresponding 5 to one color is positioned is increased as

"stated in, for exanple, Japanese Exami ned Patent Application Publication

No. . 7-115504. That is, a positioning®efror in any of the head chip rows
for the respective colors causes what is called registration to occur
bet ween the ink discharge nozzles for 10 one color and those for another

“col or. Thirmeldedgs ihksaofr eductineri Botoksr reproducibility, resulting in a

reduction in printing quality as described above. This problemw || be
-described w Fhgr el éBesitews oa Fegse iddhich 1dQedd dHigs.3214A to 14C, it is-
assuned that the 15 head chips for respective singlé colors are precisely
posi ti osedrespogdingAtehanstheraperthcuhachcalbeattioht pis o032 head '
corresponding to a particular color is displaced in a print wdth

di rect i 6hiRh&AVhEddCehrpspondingr tehgel epett] Vel 20dtap acsd yisl law (),
magenta (M, cyan (C), and black (K), are disposed in that order in a
recot di K§CSREERT ERaREpbreatPeatatiart dbhection hi sitagels camygema (M

image forpged by the displaced head chip row 32 for nmagenta (M 'is
ST yvellow image formed by the displaced head chip row 32 for

(fﬂ yellow is printed by being displaced in the sheet

i transportation direction from other images formed by inks of
the other colors.

10 Fig. 14C shows a case in which head chip rows 32
corresponding to particular colors (that is, magenta (M),
cyan (C), and black (K) head chip rows 32) are tilted. In
this case, images formed by inks of the particular colors by

.the tilted head chip rows 32 are printed on the recording

15 'sheet at smaller dot intervals. Therefore, the images are

twisted with respect to an image formed by ink of the

'(f} , remaining color, that is, the images are printed in a tilted

state.
As described above, the positions of the ink dischargé
20 nozzles considerably affect the printing quality, so that
high precisioh is required. This is particularly important
for a printer capable of printing using a plurality of
~ceolors.
The shapes of thé ink discharge nbzilés also

25 considerably affect the printing quality, so that high




print ed by bei ng. displaced in a horizontal direction 25 (arrangenent
direction of each head chip) fromother inmges 4 May 2006 -4 Hay gPA@d by
inks of the other colors. Fig. 4B shows a case in which a head chip 32
correspondi ng to another particular color (that is, the head chip row 32
corresponding to yellow (Y)) is displaced in a. recording sheet
transportation direction. In this case, a yellowimge formed by the

di spl aced head chip row 32 for vyellowis printed by being displaced in the

sheet transposiati oo %geﬁé@n fromegLher i mﬁiﬁ oL Mg kbxels@hégggé the

other colors. 10 Fig. C shows a case in whic ad c r ows
cor r espoR8ERES 1 o-hFdr diSeular iediasss (nkatandingmipgent aiqmy) thecya@S%C) and

~ black (Kkebeashohi poapws 33} aﬁl@e“c!lts%ﬂlar%@ Bgé§le%as%’re' magesch Oof med by
i nks of the partlcul ar colors b the tilted head chip rows 32 are printed

on the r88sFdfsiy H5™s kb8t l%Pe%n%llqeer(hﬁéﬁ Fhirrs/al sidethépetbreoutdre | nages

are twisted WdistRSPRSt Laradcd Magealor negd by, i Nk 9hitt heeahenaini ng
color, that is, the images are printed in a tilted state. As described

above, t F8 HOHYIIGRES Vl?}héiﬁsﬁPaHF%c‘F%zrzd@S 86 AR & Fofisi erBbty aff ect
the printsngegaadd,t Yif Sthd hidosRi-gBcPIAGIISIPRAPES Lequiied: TR 41

particularly inportant for a printer_capable of printi n using a pl urallty
of col of8” gﬁ'h%lcgané:ﬁegh(?f OPﬁ%rl?ﬂéjedlosfcﬁﬁlegBrﬁB‘izW‘%%d'alsé:é‘ tered Lnk

is discharged, thereby reducing the landing precision of the

"~ ink on the recording sheet.

Disclosure of Invention
In view of the above-described problems, it is an object
'of example embbdiments of the present invention to provide an
~ inkjet print head . capable of preventing a reduction in
printing quality due to displacement of a discharge nozzle,
-and stabilizing a landing position of discharged ink on a
:ecording sheet, an inkjet print head including the inkjet
print head, and a method for producing the inkjet print head.
In. accordance with a first aspect of the present
invention, there is provided an inkjet print head having a
plurality of recording elements disposed in a print width
direction for discharging ink from discharge nozzles, the
inkjet print head comprising: one nozzle sheet comprising a
predetermined electroformed metal layer and having the

discharge nozzles




25 considerably affect the printing quality, so that high 4 May 2006 - 7
precision is required. In order to stabilize ink discharge 4May2886 t hat

is, toincrease ink |anding precision, the cross- sectional shapes of the
di scharge nozzles are snmobothly narrower fromthe inner side (head chip 25
side) to the outer side (discharge_surface side) of a print head in
correspondence with discharge nozzles 31 shown in Fig. 4. This is because,
if the cross-sectional shapes are wider fromthe inner side to the outer
side of theppEéatihedds seAtLRLed IRk 1iS dhsebarged, thereby reducing the
| andi ng precision of the ink on the recording sheet. D sclosure of

I nvention I n VilewP6F¥d@cEboVetRestr iseanpr obikasd, PE iSheanpsppert of
exanpl e amRedti®nt stdrd hes PpeseMed N¥eNthefed Op PRV flea @nadity €4 print
head capahl e of preventing a reduction in, printing quality due to
dispYaceﬁ%HFab$t£ At s Cifargeing z FiLementid ddFRBF9d ziAg % PRHM nyiPERi ti on of
di schar ged rebki®n @orr efi¥liaRgisheahk afrdKhebciiddt heashdgcl ¢gd ng t he
inkj et print head, apd met hod for producing the inkjet print head. . In
'aCCordan&@k%Fthﬁl?Yrg?agsﬁgﬁﬁr%ﬁleﬁeOﬁFe§EHF i PPERtI GATPEHEMY i% provi ded
.an inkj epprpietériend haviengrafqinadal ideta@f negerdi agdel apemie disposed in a

print width direction for.discharging ink fromdischarge nozzles, the
inkjet'pg?ﬁFhﬁﬂﬁﬂlgb ?FthaPO%%§J%b£§WE ﬁéefeﬁ%ﬂﬁPﬁ?ia&kacob?%%eternined
.erectrof@nded petadlitgyef andshamiagndrbersdi seflar gpecinedabeat least

"two of the plurality of recording elements, wherein the

substrate members are positioned at and affixed to the nozzle
sheet so that the discharge nozzles in predetermined numbers
in the discharge nozzle rows for the respective colors
correspond to the recording elements.

In accordance with a third aspect of the present
invention, rthere is provided an inkjet print head having a
piurality of rec'ording elements disposed in a print width
directionlfor discharging ink from discharge nozzles, the
inkjet print head comprising: one nozzle sheet comprising a
predetermined electroformed metal layer and having the
discharge nozzles disposed in rows for respective ink colors;
and a plurality of substrate members, each includincj at least
two of the piﬁrality of recording elenients, wherein the
substrate members aré positioned at and affixed to.a growth
surface of the nozzle sheet so that the discharge nozzles in

predetermined numbers



4 May 2006 - 8 disposed in rows for respective ink colors. In accordance
with a second aspect of the present invention, there is prédMaye®08n inkj et
print head having a plurality of recording el enents disposed in a print
width direction for discharging ink fromdischarge nozzles, the inkjet
print head conprising: one nozzle sheet conprising a predeterm ned

el ectrof ormed netal |ayer and having the discharge nozzles disposed in

rows for respective ink colors; and%-plurality of substrate nmenbers, each

including at least two of the plurality of recording elenents, wherein the
substrate nenbers are positioned at and affixed to the nozzle sheet so
that theldi sEhar gt 57827Pes 193 CedEPEF ni % iltheFSSPeTtivise GPSehar ge

" nozzl e reweréofoddeor egge&tcjo\f@igﬁl_@jeﬁmn@gr_respond to the recording

el ements. In accordance with a third aspect of the present invention,
there is provildted®amPidirat Briht sheddURERI MFPECtpl of altitey BEePeRlbor di ng

el ement s idiveposal | thexreprint prbeiidea o echikpnt foFird SChRY Ghdibidgnka from

i nt head, conprjsing: one nozzle sheet

di scharge_noz

_ zl es, %he inglet p g
conpri si RGUAA e dBf erFCREA I &L PRT O et #Re30d | el abt Havlhdth he

di schargeinezzi®es @dbspasedhbigims iher fespeaiisairgek SoiOrs;, and a
pIuraIitgngt gubstratge%$nbers each includinggat | east two of the

pl ural i t Y76 ¥ eBEHT n TR S IRAer 8PR CREZT8uBRET Bt SOMRTLENY & e
posi ti onededtteamdnafif i xédctorgeawm metalr f aageof &he nRaziwey shged so that
the discgﬁggﬁiﬁﬁg%k%%lgg dfg§%¥%%eﬁgiQ%%sngg?eggspective ink colors;

' and a plurality ¢f substrate members, each iﬁcluding at least
two of the plurality of recording elements, wherein the
substrate members are positioned at and affixed to the nozzlé
sheet so that the discharge nozzles in predetermined numbers
in the discharge nozzle rows for the respective colors
correspond to the recording elements, and each discharge
nozzle row fo; the corresponding c¢olor is disposed in a
substantially straight line in the print width direction, and
the substrate members are disposed in rows in straight lines
in correspondence with the discharge nozzles.

In‘ accordancé_ with a fifth aspect of the present
invention, there is provided an inkjet print head- having a
plurality of recording elements disposed in a print width
direction for dischérging ink from discharge nozzles, the
inkjet print head comprising: one nozzle sheet comprising a

.prédetermined electroformed metal layer and having the

"discharge nozzles




4 May 2006 - 9 in the discharge nozzle rows for the respective colors
correspond to the recording elenents. In accordance with a fdday B0GGpect of
the present invention, there is provided an inkjet print head having a
plurality of recording elements disposed in a print wdth direction for

di scharging i nk fromdi scharge nozzl.gg. the inkjet print head conprising:
one nozzl e sheet conprising a predeterm ned el ectroformed netal |ayer and
havi ng the discharge nozzles disposed in rows for respective ink colors;
‘and a pl wiabpsgd ofn swist fat eremrdoeise ealchcdlnekyding atplweastitytaod of the

pluralit ordin | ement wher.ei.n the_ _substrate nmenbers _are
positionéﬁB%F£§%% é????ga’toe %% 657 P8 7 hedt g%*?ﬁat%ﬁﬂe 8?3cﬁ%ﬁge
" nozzl es ipAupakiet epfi medondiber slemnentshe dhschabgeraioz zhenbseomws &oF t he
respecti a r p e recording elenents, .and_each di scharge
nozzl e rg)\%sgg%&%%e a(C:tgrgrrgj;pon |xtr?§ E:tg)l o f%wgks%ggéf 5 nog tgﬁbgf)% Tall y ,
strai ght sheae Ba thet pkhnt dikdidradi meeeilen, inndreddtesuibstir atsbersbers are
di sposed ;hn £QUS diLcRLERL OModRes -ofi0 carr espandence. wiith the, dischar ge
nozzl es. In accordance wmth a flftﬁ aspect of the presen i nvention, there
i s provi gedrerPantkjer pre nrepetdinsavekrpeatspl Beghi tdischareeondinie el enent s
di sposed b} BoPrind JWrdt org:l'rngmcbggrfpé ﬂs@%gg{igiﬁlg?'%ftgﬂmgirghar ge
nozzles, the inkjet print head conprising: one nozzle sheet conprising a
pr edet er A2t diftof Rfebh et Ehs irafer manbder hadangliskesedi seheewfe nozzl es

in straight 1lines 1in correspondence with the discharge

nozzles. .

In accordance  with a sixth aspect of the present
invention, there is provided an inkjet print head having a
plurality of recording elements disposed in a print width

" direction for discharging ink from discharge nozzles, the
‘inkjet print head comprising: one nozzle sheet comprising a
predetermined electroformed metal layer and having the
discharge nozzles disposed in rows for respective ink colors;
and a plurality of substrate‘members, each including at least
two of the plurality of recdrding elements, wherein the
substrate members are positioned at and affixed to the nozzle
sheet so that the discharge nozzles in predetermined numbers
in the discharge nozzle rows for the  respective colors
correspond to the recording elements, andthe discharge nozzle
rows for the respective <colors are disposed so that the

discharge nozzles



4 May 2006 -10 disposed in rows for respective ink colors; and a plurality
of substrate nenbers, each including at |east two of the mNﬁ%ﬁikw of
recordi ng el enents. The substrate nenbers are positioned at and affixed to
a gromh surface of the nozzle sheet so that the discharge nozzles in
predeterm ned nunbers in the dischagge_nozzle rows for the respective
colors correspond to the recording elenents. Each di scharge nozzle row
for the corresponding color is disposed in a substantially straight |ine,

and the subsjrede®crRINES Snafise i spased i Qté@%’@red Na Sdr@leRBhed | NESq 1 N
correspondence with the discharge nozzles. 1n accordance with a_ sixth
aspect .of*"fhe SHPREEH® MRIEREP 0n2T® hete i 39L6VFHed BIRTISRERES pritit head
" having a coplruspdidancel wieg ol Bgseh&prNnS-disposed in a print width
direction for discharging i nk, from di scharge nozzles, the inkjet print

head conpri si A§: 26R&F &1éhedt SEBTHIM S9RGCL TR RISt MAONE=@I ¢t r of or med
met al | ayeikjand plhaut ngebbie hagiigghar o122k es ofi SpOsedihg QWhehes
respective_ink colors; _and a plurality,. of substrate nmenbers, each
includinéﬁgFof%%s%n ?mBr%ﬁEtWﬁéﬁﬁ 6&&?F¥§°%f§?%c HIRGIErEntRE sTEHherei n t he
- substrat eigehiveyes apezpes) t itheediskjendpaiht xatkaddo thepriozziqe sheet so
.t hat thengk§¥ga%g§egozzles.in redete&g@ned nunber s r%ﬁgthe di schar ge

or e ‘

nozzl e rows r eSPective cdl 8re ceorréspond &6 rpt ot
el enent s lagadt bed dhsehagy geheodzd chamyewsiolzales hdispspettiverea ofsr are
diSposedr§9pe£%§vér¥%k(%d¥%qggggngoézgﬁﬁrality of substrate members,
 each including at least two of the plurality of recording
elements. The substrate members are positioned at and affixed
to a growth surface of the nozzle sheet so that the discharge
nozzles in predetermined nunbers in the discharge nozzle rows
for the respective colors correspond to the recording
elements, end the discharge nozzle rows for the respective
_ cdlors are disposed so that the discharge nozzles in
predetermined numbers are in staggered arrangements, and the
substrate members  are in staggered arrangements in
-correspondence with the discharge nozzles.
In- accordance with an eighth aspect of the present
invention, there is provided an inkjet print head‘ having a
plurality of recqrding elements disposed in a print width
direetion for discherging ink from discharge nozeles, the
inkjet print head comprising: one nozzle sheet comprising a

predetermined




4 May 2006 in predeterm ned nunbers are in staggered arrangenents, and the
substrate nenbers are in staggered arrangenents in corresp ﬁﬁQQMtr1the
di scharge nozzles. In accordance with a seventh aspect there is provided an
inkjet print head having a plurality of recording elenents disposed in a
print width direction for dischargingsink from discharge nozzles, the

i nkj et print head conprising: one nozzle sheet conprising a predeterm ned
el-ectroforned netal |ayer and having the di scharge nozzl es di sposed in

rows for «1ee8PeEdned e80! Piver ansh anBbuRgl ichy Qf; SYbsLL atg ppobers,
each including at least two of the plurality of recording elenents. The
subst r at 1FEADRT sitar@vosPE | BRFRE At vantnlafddbesd eodaa grloweRisuréfice of the

" nozzl e sheebtsord haterblesdi Sehaf 96nd10824heS 48 Predet enpginedenuphers in the
di scharge _nozz|le rows for the respective colors correspond to the

recor di ng1UERENBNtYE TERATEHRY A ISEREFTe WALS thRsSHoTtRdte FeEPert i ve
col ors amgedpsposEsheso athahdt AerdicsChar @8enNQgzi £s dHretP8dehSE MKed nunbers

are in sta ggred arrangements, and the substrate menbers are in staggered

ar r angemEnt§RTHE® cBPFESForndenkEe IR AT ARd d PEERRF Yel o P e S SPR2 B or dance

with an ebghtd aspect ref tdhe presiitivienvesid@n, cbhesspdrw PEeVvi ged an

i nkj et prlngr ead h?V|n%_a dg%gra ity . of recordln?_elenents di sposed in a
rint w GER°T G %t GGy h&Pi g SCARE9F oRPAFEThAPYR M6FzI B the -

prit . ror nat , .

- i nkjet prespedicac calptrsSiknRg: dosgoswyzée sheettiomidchiaRfe anopsBset er m ned
_4 May ZOQQ predetermined numbers are in staggered arrangements and so
that each set of the discharge nozzles partly overlaps another
set of the discharge nozzles in a recording medium
transportation direction, and the substrate members are in
staggered arrangements in correspondence with the discharge

" nozzles.

In accerdance with a ninth aspect of the present
invention, there is provided an inkjet print head having a
plurality of recording elements disposed in a print width
direction for discharging ink from discharge nozzles, the
inkijet print head comprising: one nozzle sheet comprising a
predetermined electroformed metal layer and having the
discharge nozzles disposed in rows for respective ink colors;
and a plurality bf‘substrate members, each including at least
two of the plurality of recording elements, whérein the
substrate members are positiocned at and affixed to a growth

surface of the nozzle




-12 electroforned nmetal |ayer and having the di scharge nozzles disposed in
rows for respective ink colors; and a plurality of substra MaygRBérs, each
including at least two of the plurality of recording el enents, wherein the
substrate nenbers are positioned at and affixed to the nozzl e sheet so
that the discharge nozzles in predeterm ned nunbers in the discharge
nozzle rows for the respective colors correspond to the recording

el ements, and the di scharge nozzle rods for the respective colors are

di sposed so that the discharge nozzles in predeterm ned nunbers are in
staggered arrangenents and so that each set of the discharge nozzles
partly oVefFapsCahbfherhesdisghanase nhizeéRar d8 RE2¢¢earmined neEbews ng medi um

" transpor tiat | @Redi dBfdHa@ge aMLARE -SURStrale repberss& ive shaggered
arrangenents in corresgondence_mnth t he dlschar%e nozzles. In accordance
with a nifEASERPECIof"PhEpreEast S1PRER oind Therdtidasosvirgealan inkj et
print headwBavidly @hepliyspebtyvel dogeesdifi@ elesmiden dispased i fna print
wi dt h dlh%C ion for |scharg|q? i nk fromdi scharge nozzles, the inkjet
Cprint heSdSEBAHTS sPREF L SSnet hoB e tsrmdnedo STho*s® pPeddéLEPRTREd
p . . 9 ; .
el ectr of armedgenimls |ayersanthdmaveacht bet dirsahar ga sk@zzies ndksposed in
rows for Be§9ecgbgelénk COL&%%; %pd g pl ura j%%Fof. subs%rate menber s,
each incPddrny &UTeHt FWOBY t B pPar &t yH o1 PEEsr diCRG 8% e®nts, wherein
the substratéimenhetismarterapepottonied adimndiahfi x8d thea sgbsvtdre surface
of the‘”%%ﬁﬁgré'ggy ggogtaggered arrangements in correspondence with
the discharge nozzles.
In accordance with a tenth aspect of the present
invention, there is provided an inkjet printer comprising a
replaceable head cartridge comprising an inkjet print head
" having a plurality of recording elements disposed in a print
width direction for discharging ink from discharge nozzles,
~.and one nozzle_sheet comprising a predetermined electroformed
metal layer and having the discharge nozzles disposed in rows
for respective ink colors.
In accordance with an eleventh aspect of the present
invention, there is provided an inkjet printer comprising: a
replaceable head cartridge comprising an inkjet print head
having a plurality of ‘recording elements disposed in a print
width direction for discharging ink from discharge nozzles;
one nozzle sheet comprising a predetermined electroformed
‘metal layer and having the discharge nozzles disposed in rows

for respective:




- 13 sheet ‘so that the discharge nozzles in predeterm ned nK%P r in the
~di scharge nozzle rows for the respective colors correspond4 V?ﬂﬁﬁ
recordi ng el enents, and the discharge nozzle rows for the respective
colors are disposed so that the discharge nozzles in predeterm ned nunbers
are in staggered arrangenents and_sqthat each set of the discharge
nozzles partly overlaps another set of the discharge nozzles in a
recordi ng medi umtransportation direction, and the substrate nenbers are

-in staggemed apisngemanks Ln sorrAIRgNdgpcesWdhacbhepdirichar gg npzzl es. In
accordance with a tenth aspect of the present invention, there Is provided

an i nkj et PSrPAERY domSerEi R OF &5 RdeaplEhefd resprdinyy e ledapEssi ng an

i nkj et prihatebeathe NAVIsRGa e Phdibalrkt ¥rof pdHGALALAT €l SENrgidigpesed in a
print w.dth direﬁtion for discharging ink fromdi scharge nozzles, and one
nozzl e si&&t JBErFsi m§atpr étfet etMinedtBe ec R BFRAFRRI  RREZISS aybt and

havi ng t heedesehainge nogblees dirspaseddidci0we ddzieespret i s ik col ors.
In accor%ance mﬁ;hcaﬁ el event h _as ect1§¥ the present - invention, there is
provi ded "SAPFRkI &t SPrPAT rOFEHBPTSI Ty thE TP HEGabL 8™t cartri dge
conpri sing anInnkjetorpiannt heiath haviwg rahpl aspddt yoef tRcopdebgniel ements
di sposed,ipn.a. Jgrutﬂgrdtqsdi&ection fgrid$sch%%%#&% ink from di scharge
nozzl es; TSR 1oYzI€ Ehedt EERSFTET ng” atpfttfet &d EMBELT Ot%Grfed  netal
| ayer andehaw¢erpliche taiasichanrgeinge zlcenpri sippsesh | hnks pfioft respecti ve 4
May 2006having a plurality of recording elements disposed in a print
width direction for discharging ink from discharge nozzles;
one nozzle sheet comprising a predetermined electroformed
‘metal layer and having the discharge nozzles disposed in rows
for respective ink «colors; and a plurality of substrate
members, each including at least two of the plurality of
rgcording elements, - wherein the substrate members are
positioned at and affixed to a growth surface of the nozzle
sheet so that the discharge nozzles in predetermined numbers
in the discharge nozzle rows for the respective colors
correqund to the recording elements.

In accordance with a thirteen aspect of the present
invention, there is provided an inkjet printer comprising: a
replaceable ‘head cartridge comprising an inkjet print head
having a plurality of recording elements disposed in a print
width direction for discharging ink from discharge nozzles;

one nozzle sheet




- 14 ink colors; and a plurality of substrate nenbers, each_  including at
| east two of the plurality of recording elenments, wherein f-hday. trate
menbers are positioned at and affixed to the nozzle sheet so that the

~discharge nozzles in predeterm ned nunbers in the discharge nozzle rows

for the respective colors correspangsto the recording elenents. In

‘accordance with a twelfth aspect of the present invention, there is

provided an inkjet printer conprising: a replaceable, head cartridge

conpri si R@mBPRisity eta PHirBlicACaM nelaVi NgcdrdHthahi t¥e©f1 1 aGQLdi NG, gl ement s
di sposed_in,a print wdth direction for discharging ink fromdi scharge

p . [ . .
~ nozzl es; "@8hBInbd% | 81 3FRAICC BINFFAIL 8P nf WP PTSHEer iAo df 81 SEtSPEFBETRd  Net al

| ayer andnRavesppidsie dnachar ge1dieazkes & SpAsRE rhbe  WELHQr reshgective ink
colors; and g, Iuralit% of substrate. nenbers, each including at |east two
of the pliFat Jt‘{f)I Gt LPathr HY g felBreRt Yraliier &tn TeRe UK LaRe  enber s are

posi ti onetleati mntheafsibxedat® men@eowt irs Wdatecabat e HEzlreixshegd so that

“the dichﬁrge noziles i n gredeter i ned nunbers in the discharge nozzle

rows for The FEéBERti vEESI or® cottespbiftl t 81 PRRAG%Cor B0 %g-SS enfbhts. In
accor danceewttdrraneHi nieberaspacteief div-hargsenozzlBY &ldwisONEoxt gt 1S

i ded I nkj.et printer_ conprising: repl aceabl e head cartri dge
prOVI'e'rgQ%%ékﬂve St Res poﬂ%v?ﬁg%gepP%¥QF§f§gOFT?@%%?Hiﬁﬁ“%?enents

conpri sing an i nkjet print heéea

. di sposederoh a dischargen dickzdler ectwi ofiof orthei sehwaregippgdink fdoaprdiischar ge

nozzl es; digﬂgse!?f)ziznl ea Spt?beéta%tl}./gylgoso‘?raight lin_e, and the substrate

members are disposed in rows in straight lines in
correspondence with the discharge nozzles.

In accordance with a fourteenth aspect of the present
invention, thefe is provided an inkjet printer comprising a
replaceable_ head cartridge comprising an inkjet print head
having a plurality of recording elements disposed in a print
width direction for discharging ink from discharge nozzles;
one nozzle sheet comprising: a predetermined electroformed
metal layer and having the discharge nozzles disposed in rows
for. respective_ ink colors; and a plurality of substrate
members, each in’ciuding at least two of the plurality of.
recording 'elements, wherein the substrate members are
positioned at ahd ‘afﬁixed.to a growth surface of the nozzle
sheet of the nozzle sheet so that the discharge nozzles in
predetermined numbers in the discharge nozzle rows for the

respective




‘ - 15 conprising a predeterm ned el ectroforned netal |ayer ?@% éﬁﬁging t he

5 di scharge nozzles disposed in rows for respective 1ink colo ay a

: plurality of substrate nenbers, each including at |east two of the

r plurality of recording elements, wherein the substrate nenbers are
positioned at and affixed to the nozgle sheet so that the discharge

nozzles in predeterm ned nunbers in the discharge nozzle rows for the

respective colors correspond to the recording el enents, and each di scharge

nozzl e rewi1bes tBer£JRaPORAi NGLeol QLcbiaid SROSELED, @ sppstantial Iy
straight |ine, and the substrate nenbers are disposed in rows In straight

lines i n*E6RTESHRRFAICe Tt HOrh&NGi SORAPEROMEZAS ¢91oFniscdrEase with a
fourteentih aspegdistahtifelpreseiighti NeRLT Ohd RN esdrstRREYI defbars | nkj et
printer conprisin . repl aceabl e head cartridge conprising an inkjet print
head ha@Ffig aSprTichlit youf FBcaFiR I telldmeat dRdFepERIPIARREE prifFit wi dth
di recti omhkodi shisglhar gbagidsnk from di scharge nozzles; one nozzl e sheet
conprising a gredeter i ned el ectr of | ayer_and havi ng the

di scharge nozzPefPSHBREY At oRs Eggggqugggg%ﬁFGe‘V%kt%%lBF%?e%md a
pl ural it ynoénisithst rateee MBNpRLSideACHn | DEK{EY NG ialteleashpt 1o af: the
Bl L Byl g e, IR, e S SRR e
- nozzl e sheeingoatbhtrdlieydioschacgedivay 74 bsneints phepfeiet nimesd priders in the
- di schar gﬁi&%zh?ré&vgsonf C)fort h&iséh%?:g%%&i\i%k4 é\é%}ﬁ ZdQL%%harge nozzles;
o .one nozzle sheet Comprising a predetermined electroformed
metal layer and'having. the discharge nozzles dispoesed in rows
for respectivg ink «colors; and a plurality of substrate
- members, each including at least two of the plurality of
recording elements, wherein the substrate menmbers are
pqsitioned ‘at and affixed to the nozzle sheet so that the
discharge nozzles in predetermined numbers in the discharge
nozzle rows for +the respective colors correspond to the
recording elements, and the discharge nozzle rows for the
respective colors are disposed so that the discharge nozzles
in predetermined numbers are in staggered arrangements with
respect to a recording medium transpoitation direction, and
the substrate -inembers are 1in staggered arrangements in
correspondence with the discharge nozzles.

In accordance with a sixteenth aspect of the present

invention, there is




- 16 colors correspond to the recording elenents, and each é?ischarge
nozzle row for the corresponding color is disposed in a sub ‘%ﬁ%pglly
straight line, and the substrate nmenbers are disposed in rows in straight
lines in correspondence with the discharge nozzles. In accordance with a
fifteenth aspect of the present invention, there is provided an inkjet
printer conprising. a replaceable head cartridge conprising an inkjet print
head having a plurality of recordimg’efenents disposed in a print wdth
direction for discharging ink fromdi scharge nozzles; one nozzle sheet
conprisin% a,gredeternined electroformed netal |ayer and having the
di schar g&@RE22FRs i spBEERF | PTLBHET fBréspREt ide reRkaeeidies: hapd a
pluralityaehrsapst caigrisiBIDERS in@6H pRACAUNILN aladig8St thRiQhithe
plurality o recordi el ements, wherein the substrate nenbers are

f . . . . . -
posi ti onsd ACCERT 2 f9C8E LD PP 1@ shesinEovidieh directdpscher ge

nozzl es idisphedgiry minkd moxbensstRatdie dbsehed ge onB0zgd £ roWgLEoF the
respective colors corr ecordi ng el enents, and the di scharge

espqond ta the
nozzl e rowsTt ot the @ r 8§§§%‘E?%n8§| o?ie‘é?’%?fﬂ’irg‘ﬁﬁse‘&e%a& t H&¥ethe?® schar ge
nozzl es - hiamipg edet edhs ctedgeumbersear 81 spb SRTIET Rihsarfcan gR¥pARLESi ¥ t h

respect t.o.a recordin diumtransportation direction, and the substrate
menber s %%é iﬁgglgbgegg arr ﬁﬁ%ﬁgﬁgg I%E COFPEEPbRdENERSRPr h BA" di schar ge

nozzl es. iknledioer dandeani ttwa i xtheepl hraspgcorofretbedipieseBhentslvent i on,
there iswﬁeb@%naggpsubstrate members are positioned at and affixed to
a growth surface of the nozzle sheet so that the discharge
nozzles in predetermined numbers in the discharge nozzle rows
rfor the respective colors correspond to the recording
elements, and -the discharge nozzle rows for the respective
colors are disposed so that the discharge nozzles in
p;edetermined nhumbers- are in staggered arrangements with
respect to a reéording' medium transportation direction, and
the substrate members are in staggered arrangements in
correspondence with the discharge nozzles.
In aCcordancg with a seventeenth aspect of the present
invention, there is provided an inkjet printer comprising: a
replaceable head cartridge comprising an inkjet piint head
having a pluralﬁty of recording elements disposed in a print
width direction for discharging ink from discharge nozzles;
one nozzle 'sheet comprising a predetermined electroformed
metal layer and having the discharge nozzles disposed in rows

for respective




- 17 provided an inkjet printer conprising a replaceable h @F %gétrldge
conprising an inkjet print head having a plurality of reco M& enent s
di sposed in a print wwdth direction for discharging ink fromdischarge
-nozzl es; one nozzle sheet conprising a predeterm ned el ectrofornmed netal

| ayer and having the discharge nozzhgs_di sposed in rows for respective
ink colors; and-a plurality of substrate nenbers, each including at |east
two of the plurality of recording elenents, wherein the substrate nenbers

are posi tmmnedoa&rsamd aalif | ¥edp10ra1a tgr ovkh sidrageeof ndhie MOzzkg-sheet so
that the di Q nozzl es |\r/1%1predet erm ned nunbers in the discharge
nozzl e r oRS-Ufor fﬁé1F§§EeE?? dfoPduEdt F ek pin deE8  he (EEBraEng

" el enent s, whemdihhehdiseBargee nMe&sr ans peyitibacnespestd WerrigohoEs are
disposed SQ t hat the dlscharge nozzles in predeterm ned nunbers are in
st agger ed grr AiF&aent SHEEh ?espﬁ%?ttotgere@%?ﬂ??@ﬁ%&dpﬂﬁ¥¥$ﬁnsb%rtat|on
di r ect i opredateriiteds uhsitbeate e ntes SdM@ar@estz&gzgz&@eokcaJsr afngenemd s in

correspo th the discharge no . In accordance with a seventeenth
aspect ,o&%?ﬁggtrese B oSV EHS 3%°n?hé %%és p‘?e&?raéﬂgaﬁ(ileﬁ%’j‘%gt' pPiht er

conpri si rige adlscéplraeeaﬂncbzezﬂeeadoﬁar tﬁdrdgﬁhé:oni’fHSp&lclﬁgv@.n ddikjret @rd nt head
havi ng a o] co |n el enents di sposed,

dlrectlonR%ggg%ﬁ rélég |% f%%n1 FsEharge” 8§zlé% tﬁSQiT%Fsheet
conpri si hgmbeps @t@t e-mmsrt@dger@:ttanfa@gamdntmﬁ doayﬁuataﬂdchayemgoﬁ he

di schar g%hgoz&ﬂs%agj;ép%(%QlieQ rp%\ﬁlyf chverr% BQCt herMa‘Xe 20%@ the

| discharge nozzles in a recording medium transportation

direction, and the substrate members are in staggered
arrangements in correspondence with the discharge nozzles.

In accordance with an eighteenth aspect of the present
invention, there is provided an inkjet printer comprising: a
replaceable head cartridge comprising an inkjet print head

' hﬁving a plurality of recording elements disposed in a print
width direction for discharging ink from discharge nozzles;
one nozzle sheet <comprising a predetermined electroformed
metal layer and having the discharge nozzles disposed in rows
for respective ink colors; and a plurality of substrate
members, each including at least two of the plufality of
recording elements, -wherein the substrate members are
positioned at and affixed to a growth surface of the nozzle
sheet so that the dlscharge nezzles in predetermined numbers

in ‘the dlscharge




- 18 ink colors; and a plurality of substrate nenbers, each 'including at
| east two of the plurality of recording el enments, wherein #Nay29B8&trate
menbers are positioned at and affixed to the nozzle sheet so that the

di scharge nozzles in predeterm ned nunbers in the discharge nozzle rows
for the respective colors correspandgto the recording elenents, and the
di scharge nozzle rows for the respective colors are disposed so that the
di scharge nozzles in predeterm ned nunbers are in staggered arrangenents
and so thaizzeachrem Gbr thee direepargs N0zl ess ParddrkspYLd | aRs anot her set
of the dischag&g %gzzles in a recording nmediumtransportation direction,

and t he sUiySt BEPsS rar 8¢ n LeagyeiBArIar matgéRemaysi nfeor Ee&pondence

“with the mispehaige asradsesard niiapescdansetwht htra gt ghiaent hoaspest of the

pr esent .%nv%ntign Ihe{e %@ rovided an inkjet printer conprising: a
r epl aceabi®e HEda e A IS 8E§r?¥ﬁrﬁfaﬁFQQQﬁF§9 PFTHIIHERES RAYI Y a
pluralityheft eeciorsithg felcereal sciitizeosedzids paHtlpt ovit iy dinbegtion for

~di schar gi i fr di scharge nozzl es; one nozzle sheet conprising a
9 a0 di scharg s

predet er m ned ‘el ectrof or ried - et al"F4 anl hdvi g e 87 scAEAHE nozzl es
di sposed tiranppewstatfion rdispetctioue iank coleor subsindita phdibalrist yaref swbstrate

menber s, Lnel udj t ast two of th luraljty of " recording
elenentsf%%gg?ggﬁ ?ﬁ%ggb%? %gténnéﬁﬁgf?nggegﬁ%sVf#%négeafﬁﬁﬁgaﬁﬁﬁixed to a
grow h s@Pﬁ&é@SOf the nozzl e sheet so that the di scharge nozzles in
predetern]nedIH“@R§%§dah£thftglECQEngeéha@yag§g¥% of the present

invention, there is .provided a method for producing an inkjet
print head having a plurality of recording elements disposed
in a print width direction for discharging ink from discharge
-nozzles, the method comprising the steps of: forming a resist
layer having a predetermined pattern onto an electrically
conductive substrate using an' insulating photoresist material
in correspondence with sizes of and distances between the
dischargernozzles disposed in rows for respective ink colors;
selectively forming a layer on a portion of the substrate
where the resist layer is not formed by electroforming using a
predetermined metal; removing the resist layer; separating the
electroformed " layer from the substrate; and positioning a
substrate member‘ comprising the plurality of recording
elements at and affixing the substrate member to a nozzle

sheet so that the discharge




-- 19 -nozzle rows for the respective colors correspond to tQﬁw rg&&gding
el ements, -and the discharge nozzle rows for the respective COTHFS ar e
di'sposed so that the discharge nozzles in predeterm ned nunbers are in

- staggered arrangenents and so that each set of the discharge nozzles
partly overlaps another set of the discharge nozzles in a recording nedi um
transportation direction, and the substrate nenbers are in staggered '
arrangenents in correspondence with the discharge nozzles. In accordance
Wi th a nineteenth aspect of the presen invention, there is provided a
met hod for producing an inkjet print head having a plurality of recording
.elenments disposed in a print width direction for discharging ink from
di schar §&2zi65; 1ids presetrstisgdc supbesisngnt hbesdépshafgefnomzhg a resi st
| ayer having a predeterm ned pattern onto an electrically  conductive
subst r att@Y§sitRg RS FSFPECTAYSpROLOLEsFerrREPER{alC the checespbmaence with
si zes of _and di stances between the di scharge nozzles disposed in rows for
r espect SFETERK SeolF8Ps 224 E1EGE| hefBEnfAgNad| By eFerarat pag tblom of -t he
substr at ere th esist layer.is not formed by electroform ng using a
predeteFﬁFﬁggoégfﬂﬁg ﬁ8¥8€iﬁﬁo%hﬁh?e§P§FtF%§%r; separating the :
el ectkroformed | ayer fromthe substrate; and positioning a substrate nenber
conprising the plurality of recording elenments at and affixing the ‘

substrage; ERMRLL9pR1BR28ECcneNBEL R L hat the discharge 4 My 2006 - 20

_(~. ' Fig. 1 is an exploded perspéctive view of a detailed
structure of a head of a first embodiment.
Fig. 2 illustrates the steps of forming a nozzle sheet
10 in the embodiment.
Fig. 3 is a sectional view of a detailed structure of
the head of the embodiment.
Fig. 4 is a sectional view showing the relationship
between the positions'Of head chips and the position bf the
15 nozzle sheet.
| Fig. 5 is a plan view Qf the arrangement of the head
VCf} . chips in the'first‘embodiment.
‘Figs. 6A to 6G illustrate the order in which heaters
are driven in the embodiment.
20 | ~ Fig. 7 is an exploded perspective view of a detailed
structure of a head of a second embodiment.
Fig. 8 is a plan view of the arrangement of head chips
in the second embodiment.
Fig. 9 is a plan view of the arrangément of head chips

.25 in a third embodiment.




-nozzles in predeternm ned nunbers in the discharge nozzle rgw,fRpgt he
respective colors correspond to the recording elenents, the ngkzle sheet

~ being formed by separating the electroformed |ayer fromthe substrate. 5

~ Brief Description of the Drawings r Fig. 1 is an expl 6ded perspective view

of a detailed structure of a head of a first enbodinent. Fig. 2

~illustrates the steps of formng a nozzle sheet 10 in the enbodi nent. Fig.
3 is a sectional view of a detaileq_%ﬁfqpture of the head of the
enbodinent. Fig. 4 is a sectional view show ng the relationship between

‘the positions of head chips and the position of the 15 nozzle sheet. Fig.

-5 is aplan view of the arrangenment of the head chips in the first

embodi ment . Etgs: 68At boed0P| fLbeshrate hehorpesitihonwich el ertsip are

driven in the enbodinment. 20 Fig. 7. is an expl oded perspective view of a

det ai | eFO¥Et FQ&t GPEPEFLAVRe 58 16F SavhBRoARY eftotibArehead FElyip 8rdwsa pl an vi ew

of the arran enen%.of heig chips .in the second enmbodinent. Fig. 9 is a
pl an vi éWof “CRECEHVENGETERE 8FSn8adPearpd 1ps5aj prant nhead epbodierent . 4 May

_2006 - %%irﬁig%boégﬁekg.loD illustrate the positions of head chip

5 Figs. 11A to 1IC illustrate the positions of the head
~ c¢hips when any of the head chips for particular colors are
(é:  displaced in the print head of the first embodiment. |
Fig. 12 is a perspective view of an internal structure
of a line printer of an embodiment.
16 Figs. 13A to 13D illustrate the positions of head chips
when any head chips for particular colors are displaced in a
- related print head. | |
| Figs. 14A to 14C illustrate the positions of head chip
- rows. for respective colors when any of the head chip rows
15  for respective_colors are displaced in a related color print

head.

- Best Mode for Carrying Out the Invention
Hereunder, embodiments of the present invention will be

20, described with reference to the drawings.

(First Embodiment)
As shown in Fig. 1, an inkjet print head (hereinafter
simply referred to as "head") 21 which performs line

25 _printingrand has a plurality of recording elements disposed




_rows for respective colors when any of the head chip rows EﬁMa%ﬁ%%ECtive
colors are displaced in a print head of the third enbodi nent. I'gs. ilA

to 11C illustrate the positions of the head chips. . when any of the head-
- chips for particular colors are displaced in the print head of the first
enbodi nent. Fig. 12 is a perspective view of an internal structure of a
line printer of an enbodinment. 10 Figs. 13A to 13D illustrate the positions
of head chi ps when any head chips_jq{ particular colors are displaced in a
related print head. Figs. 14A to 14C|% | ustrate the positions of head chip
rows for respective colors when any of the head chip rows 15 for respective
.colors are displaced in a related color print head. Best Mde for Carrying

Qut t helPnfeREildf Madsbnddrectipadiirentdscharpéngr éskenfromvention will be
20 descrjbed with reference to the drawi ngs. (First Enbodinent) As shown in
Fig. 1,d&ﬁcpﬁ%ﬁgtnﬁF?%ﬁshéédfPﬁ@?éiﬁﬁfﬁérel@Fh@©§0¥@¢@rl%xEIof@ﬁmémead") 21
whi ch perfor, lLine 25 printing and has a plurality of recording elenments
dispose8f4n&53eéoﬁ§ a ?gteFﬁaé BPPRELRLBENNEFkeEt | oFhe dreafl sthar gi ng i nk
from discharge nozzles.is éorneﬁ of an_el ectrofornmed | ayer forned of

r PRFRY AP

“ni ckel 6rTR* Fgrﬁapoééﬁﬁ Ry hPck@l PLiRalheRdcReadipiings a nozzle
sheq; quugsgkgkglhg%bgispegg,cgﬁgsa member 26. In the nozzle

sheet 23, four discharge nozzle rows for respective colors,
.(T. - yellow, magenta, cyan, and black, are disposed in
correspondence with printing operations using the colors
yellow, magenta, cyan, and black and in substantially
10 straight lines in a direction in which the rows traverse a
sheet (that.is, print width direction). 1In correspondence
with the discharge nozzle rows for the fespective cblors,
the head chips 25 are succesSively disposed on the nozzle
- sheet 23'ih straight lines and are affixed to the nozzle
15  sheet 23. A surface of the member 26 facing the head chips
| 25 is subseqﬁently processed into a rough surface, and is
(j? : affixed to the‘nozéle-sheet 23, so that ink péths are formed
between the member 26 and a head cartridge 20 shown in Fig.
12. _ |
20 _. As shown in Fig. 3, the head chips 25 are formed by
processing a silicon substrate 27 by integrated circuit
techniques. .Eabh_head.chip 25 comprises heatefs 28 and a
drive circuit 29: The heaters 28 are heating elements
(recording elements) for heating ink and‘are'Successively

25 .,diqused side by side. The drive circuits 29 drive the




‘ -5 (substrate nmenbers) 25, and a nmenber 26. In the nozzle SH?Ea:%@ f our
z di scharge nozzle rows for respective colors, -yellow, nagenta ﬁ and
bl ack, are disposed in correspondence with printing operations using the
- colors vyellow, magenta, cyan, and black and in substantially 10 strai ght
lines in a direction in which the rows traverse a sheet (that is, print
width direction). In correspondence wth the discharge nozzle rows for the
respective colors, the head chips 25%§re successi vel y di sposed on the
nozzle. sheet 23 in straight lines and are affixed to the nozzle 15 sheet
23. A surface of the nenber 26 facing the head chips 25 is subsequently
~processed into a rough surface, and is affixed to the nozzle sheet 23, so
t hat irﬂ@ﬁﬁﬁ%ﬁﬁzﬁae formed between the member 26 and a head cartridge 20
shown in Fig. . 20 As shown in Fig. 3, the head chips 25 are formed by
processi ng aTQFIP€6ﬁ1§u§§??§t832¥Sb9rpﬁ?é§?@t@@ thatutircebehnixpes. Each
head. chip 25 conprises heaters 28 and a drive circuit 29. The heaters 28
are heaﬁ4%f%ﬂqaﬁ9%ﬁ§n9€réé@r&lﬁ§Q§ﬁ€néﬁP§? tbe meappAgivakhaatease

successi Iy 23 dls‘%|Ip ed Sld% %ﬁ side. The drive circuits 29 drive the 4

May 20085+ FOH, &x2 &8P é 675 £°%nEBe b8aterpr gBessediermedat

C|rc | ar_.cr ecti.gn ope s.are osed bove t he respective heaters
Qﬁzd} Iglﬁpar %flgﬁs tRE g P552§ af&ef bPFBadsebytley filns

.241 SO_E@%%éd@if%hﬁgg%e§5398greDlg Hg%ggtngzzles 31 are formed in

(ﬁa l’the nozzle sheet 23 so that ink drops 36 can fly.
Such heaters 28 are disposed near sides of the
respective head chips 25. A side of each drive film 24
.10 -where the heaters 28 are formed has thé shape of comb teeth
SO as to expose the ink chambers 30. In the head 21, ink
paths 33 are defined by the member 26 and the dry films 24
so that ink contained in ink cartridges Y, M, C, and B showﬁ
‘ in Eig._lé is guided from the.exposed sides. Therefore, in
15 the head 21, the ink is guided to the‘ink chambers 30 at the
| respective heaters 28 from longitudinal edges of the head
:(i? : chips 25. |
- In each head chip 25, a pad 34 is formed at a side
opposite te the side where the heaters 28 are provided.

20 Flexible wiring substrates 35 are connected to the pads 34
s0 that the head chips 25 can be driven. Accordingly, in
the head 21, an ink discharge mechanism for causing the ink
drops 36 to fly from the discharge nozzles 31 comprises the
heaters 28, the ink chambers 30, and thé discharge nozzles

25 31. The head chips 25 are_formed by successively disposing
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,respéCtive heaters 28. Discharge nozzles 31 are formed in é@f %Ie sheet
iy

23 so that ink drops 36 can fly. Such heaters 28 are dispos si des of
the respective head chips 25. A side of each drive film24 .10 where the

- heaters 28 are fornmed has the shape of conb teeth so as to expose the ink

chanbers 30. In the head 21, ink paths 33 are defined by the nmenber 26 and
the dry filns 24 so. that ink contained in ink cartridges Y, M C, and B
shown in Fig. 12 is guided fromthe posed sides. Therefore, in 15 the
head 21, the ink is guided to the ink chanbers. 30 at the respective
heaters 28 from | ongitudi nal edges of the head chips 25. In each head chip
25, apad 34 is forned at a side opposite to the side where the heaters 28

“are provitfedieatey &8 Wife thie ilwg slilssheages r@Shand smorndet by sddehe pads 34

so that the head chips 25 can be driven. Accordingly, in the head 21, an
i nk di schar g&ifecRaffSist bhecanspRgemARt| Ak the opeadechips | 85 fimm t he

“di schar nozzl es 31 conprjses the _heaters 28, the ink chanbers 30, and
& SIBRSDAE  p5 ey

the disc Qdrogngh 1sTRE REdATERCpYiey gfeaf BPABHCODy OB CRSSI Vel y
di sposi y 2006 - .t he heaters 28 of the, ink discharge nechani sm
si de byr}’gid‘le!\ébf = Sg%tsﬁf nt%&gar ﬁgngeﬁéthB?’nt ke hedd ehi pRe2iBead the

“enbodi fi, A i enlarged view of a portion,froma , side of a sheet 14
o h%%fPSAg% bRt nga§? F%&uﬁ Hge SaEﬁi§§SE@Sﬁ§vF%gathe sane

in Fig shown 1°n
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‘(ik | paths 33 for the respective colors.

In the head 21, the nozzle sheet 23 is formed so that

predetermined numbers of successively formed discharge

10 nozzles 31 are_grouped in units,‘and so that the positions
of‘the discharge nozzles 31 in each group are shifted in a
sheet feed direction. 1In correspondence with the hozzle
sheet 23, predetermined numbers of heaters 28 of each head

‘chip_25 are'grouped in units, and théir positions are
15 shifted in thersheet feed direction. Fig. 5 exaggerates the

shift amounts in. the sheet feed direction. In order to, for

Cii. ~ example, simplify the description, Fig. 5 shows a case in

- which three groﬁps of seven discharge nozzles are used.
This allows each head chip 25 to effectively use the
20 discharge nozzles whose positions are shifted in the sheet
feed directiqn in order to successively drive the grouped
heaters.
The order in which the heaters 28 are drive will be
described with rgference to Figs. 6A to BG. Seven discharge

25 - nozzles 31 of each group are successively controlled in




.paths 33 for the respective colors. In the head 21, the nozgkﬁizgﬁ t 23 1is
formed so that predeterm ned nunbers of successively fornme Y rge 10
nozzles 31 are grouped in units, and so that the positions of the
di scharge nozzles 31 in each group are shifted in a sheet feed direction.
In correspondence with the nozzle sheet 23, predeterm ned nunbers of '
heaters 28 of each head chip.25 are grouped in units, and their positions
are 15 shifted in the sheet feed dijg;%hpn. Fig. 5 exaggerates the shift
amounts in. the sheet feed direction. In order to, for exanple, sinplify
t he description, Fig. 5 shows a case in which three groups of seven
~discharge nozzl es are used. This allows each head chip 25 to effectively
use t he SHEISH &8 baseszIledonfodaoposihei dhschrsgehnbredesn3l hat sheet

feed dir ctioH'in order to successively drive the grouped' heaters. The
order i FRRFTCH % FEUREADSr S$198 -ar dNdFLGE -WOP| apd 6festhebedsahanoeef er ence

to Figs. 6A.to 6G_ Seven di scharge 25 nozzles 31 of each group are
successiPEHA S REFoPLEET RUFCRES 2806°rT88PORAGHES Vibh Bheises 1 to 7 from
‘the dis%% r%%tqozzl s 31 at a_ sheet 14 entering side. In Figs. 6A and 6G
the di sERAPGE T NGz PP88SaPE™8FY8n numbers in correspondence with the

Faviz s toantiiimond. et tiedt n st Tndidhede ©
-enteringgsi-dg arg BEE&E”ll”d?E9ﬁ5r58 £8£Q1ggtf ggérgggnthe sheet '
(jﬁ "entering side are driven in order to form dots D1. . Then,
when the sheet 14 is fed to the positions of next discharge-
nozzles 2 (Fig. 6B), the next discharge nozzles 2 are driven -
10 ‘to form dots DZ. Subsequently, discharge nozzles 3 to 7 are
suqcessively driven in synchronism with the sheet feed to
successively form respective dots {Figs. 6C to 6G);
Accordingly, in the embodimént, the discharge nozzles 31 in
~ one group are driven at different timings, and the discharge
15 nozzles 31 labeled with the same numbers in different groups
| can be driven at. the same time. |
:(T} |  In the head 21, a liquid drop for forming one dot is
used to form one dot. By varying the number‘bf ligquid drops
for forming,this one dot, the size of the dot is varied, éo
20‘.that a tqhe is produced. 1In the embodiment, up to eight
liquid dropslare used to form one dot.
A method for_forming the above-described nozzle sheet
23 will be described with reference to Fig. 2. 1In order to
simplify the description, in Fig. 2, oniy some of the

25  discharge nozzles are shown.




. when the sheet 14 is fed to the positions of next di scharge40§%?b&% 2
(Fig. 6B), the next discharge nozzles 2 are driven 10 to form S D2.
Subsequent |y, discharge nozzles 3 to 7 are successively driven in

- synchronismw th the sheet feed to successively formrespective dots
(Figs. 6Cto 6G:. Accordingly, in the enbodi nent, the discharge nozzles 31
in one group are driven at different timngs, and the discharge 15 nozzles:
31 labeled with the same nunbers in djifferent groups can be driven at. the
sane time. In the head 21, aliquid op for formng one dot is wused to
formone dot. By varying the nunber of liquid drops for formng this one
‘dot, the size of the dot is varied, so 20 that a tone is produced. In the
enbodi ment, bprsd, ehghshown gun Fidy op3(Bir e arseihaid Hftdimy e tdatesiAtmet hod
for form ng the above-described nozzle sheet 23 will be described with

ref eren®@tediplgisoused bpdéermoa seapstfiayee R oviph iokhickéss 2, only
sone of the 25 discharge nozzles are shown. 4 May 2006 - 26 First, as
shown i RFFREPTOKBRatahYi hdutat i ngtphorer eai stainkassistiedls used to forma
resist layer 102 with a thickness of approximately 14 to 15 monto a

st ai nl eSEPSEERFSs(BEEFARE {Bht FRQYN 107 BRown? (B Fi FFhe(sybstmatsubstrate 5
101553 fhgctric II% Congfctive and has a thickness of approxinmately 1 nmm

g a

Usi sk® 1847 “bht § %a‘f?ré‘fhﬁc?%‘é?_s“tmdl}é%/%ra 158 kness &fi ated with | aser
1ant. IBB-BRLASELLy " P! | GYELG 0%l TP SSRIA0 dSgharee
.Cf layer 103 is irradiated with laser light. The pattezrn

resist layer 103 is fofmed for disposing discharge nozzles
in rows for respective colors substantially in straight
10 lines and in the print width direétion as shown in Fig. 5.
The size of each discharge nozzle in each dischérge nozzle
- row of the corresponding color is approximately 17 Qm, and
the interval between the centers of adjacent nozzles is
_approximately 42 um.
15 Next, as shqwﬁ in Fig. 2(C}, development is carried outg,
after which, as shown in Fig. 2(D), an electroformed layer
-(i} - 105 is.selectivély fofmed to a thickness of approximately 12
N um on portions of the substrate (matrix) 101 where the-
resist layer 103 is not formed (fhe substrate 101 is blated).'
20 The electfoformed layer 105 is formed of nickel or a | |
material comprising nickel. Then, as shown in Fig. 2(E),
the resistrlayef 103 is removed. After this, the
electroformed léyer 105 is separated from the éubstrate 101,
thereby forming the nozzle sheet 23. |

‘25_ ‘ The above-described nozzle sheet having the discharge




inrow for respective colors substantially in straight 10 lines and in the
print wdth direction as shown in Fig. 5. The size of each4&¢§6%5pge
nozzl e in each discharge nozzle row of the corresponding color is

- approximately 17 gm and the interval between the centers of adjacent ,
nozzles is approximately 42 m 15 Next, as shown.in Fig. 2(C), devel opnent
is carried out, after which, as shown in Fig. 2(D), an electroforned |ayer
105 is selectively formed to a thickness of approximately 12 -mon portions
of the substrate (matrix) 101 where t'he resist layer 103 is not forned (the
substrate 101 is plated). 20 The electroformed |ayer 105 is formed of
nickel or a material conprising nickel. Then, as shown in Fig. 2(E), the
“resi st M@pElel @Pviss fioanthed reapeetiviei solome meleslsof benEdrhagepy 105 is
“separated fromthe substrate 101, thereby form ng the nozzle sheet 23. 25
The aboR& A iBeUREHiNg -shHewerg¥i n§hehetghistiangehdad Mayh2o6is 27,

"~ nozzle rows for the respective colors may also be formed by etching. or
‘punchi n§ “SsweFER1nghBetheri ngSnBPhd8OtRAPER FEchingenethedi ngndet hod, i s

an isotropic etching nethod, and, thus, pmakes it difficult to formthe
di schar ¢ uﬁoz?@%§smﬁthlg%ﬂﬁ8?ErEBeﬁ°§WzE§emF%ﬁch?§%ep?%%?%?%nwlﬁ%e
punchi ng, et hod has,poor nﬁgr du ibilitg,because it is difficult to
cont T nu&FoPHCRG EhSLES Sc B FBs BofRi RGSEASERB- di scharge nozzles with the

S naP® Affle ShEfHIRY AePHOSNAY BIA0S S SRR AR ey BATSS 9T e

(?: is difficult to continue forming holes corresponding to the
discharge nozzles with the same shape and size when a
punching blade is replaced. 1In addition, the punching

10 method results in high manufacturing costs because in
requires a Secondary processing operation due to burrs that
remain when the holes are formed.

Therefore, the nczzle sheet is fbrmed by“%n

electroforming method using nickel or a material comprising

15 nickel bécause this method makes it possible to form
discharge nozziés of the same require& shape and size
precisely at the proper loéations_on the nozzle sheet at the

- same time, and has good reproducibility. In the embodiment,

since the electroformed layer 105 is thinner than the resist

20 layer 103, as shown in Fig. 4, the cross-sectional shape of .
each discharge nozzle 31 is smoothly narrower towards a
growth surface. By affixing the head chips 25 to the growth
surface side of the electroformed layer 105 by making use df
such a shape, an,ink'discharge angle is Stabilized, thereby

25 Vincreasing ink landing precision. 1In order to show the
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. 10 nethod results in hi gh manufacturing costs because in requires a
secondary processing operation due to burrs that renain wheft Maye2098] es are
fornmed. Therefore, the nozzle sheet is fornmed by>n el ectroform ng nethod

- using nickel or a material conprising 15 nickel because this nethod nakes

it possible to formdischarge nozzles of the same required shape and size
precisely at the proper |ocations on the nozzle sheet at the sane tine,
and has good reproducibility. In the odi nent, since the el ectroforned
| ayer 105 is thinner than the resist 20 layer 103, as shown in Fig. 4, the
cross-sectional shape of each discharge nozzle 31 is snoothly narrower
towards a row h surface. By affixing the head chips 25 to the growth

" surf ace Xi@d ionstHe dledweesf shee@osiyarn10f bhemnakkngeuskeet 3kuzhda shape,
an ink discharge angle is stabilized, thereby 25 increasing ink |anding
preci si ¢ PRSGdOrRst §Lshb® hradschrps2806in agsimplatnansérp between t he
positiont%%ﬁtgs nozzl e _sheet 31 and. the positions of the head chips 25 in-

n

a sinpl €7 FuFﬁgra&tHQPPQPFBEFuPEP BehpshertsiarBigot4shown in Fig. 4.
lsed a8 i he FACBPRAR of Mt PRS FERTTHI ned L RS brha T SRR ozsl 6
I e R LA S T
steel hasyercethant 10l athenhng.10 shaLact sLhsbloR.pne Lo ees e
(Th the material of the.nozzle sheet.
Although the substrate 101 is made of stainless steel
because stainless steel has excellent flattening
10 . characteristics and increases the separability of natural
oxide film, 1t may also be made of glass sputtered with
jchfomium.
The head chips 25 include the heaters 28 as energy
generating elements for generating pressure energy for
15 discharging ink frém the discharge nozzles of the discharge
nozzlé rows for the respective colors.formed—ih the nozzle
(j} ‘ sheet 23 formed by'separating the_electroformed layer 105
. from fhe substrate 101 as‘described above. As shown in Fig.
3, with an ink discharging direction and the surfaces of ﬁhe
20 heaters (recording elements) 28 being perpendicular to each
.other, the head chips 25 are affixed to the nozzle sheet 23
in order perform a face-shooter method. In this embodiment,
ink is discharged by the face-shooter method because the

head chips 25 are stably affixed to the nozzle sheet.

25 ' As described above, the print head is formed by




.oxide film it may also be made of glass sputtered with chrom um The head
chips 25 include the heaters 28 as energy generating el emefitMay
generating pressure energy for 15 discharging ink fromthe discharge
- nozzles of the discharge nozzle rows for the respective colors forned in
the nozzle sheet 23 fornmed by separating the el ectrofornmed |ayer 105 from
the substrate 101 as descri bed above. As shown in Fig. 3, with an ink
di scharging direction and the surfaqugqj the 20 heaters (recording
el enents) 28 being perpendicular to each other, the head chips 25 are"
affixed to the nozzle sheet 23 in order performa face-shooter nethod. In
this enbodi ment, ink is discharged by the face-shooter nethod because the
“head chiafdizgng dher islagd ohipseddt.sot baenopzizéeskbett 25 whedesthébed
above, the print head is fornmed by 4 May 2006 - 29 affixing the head chips
25 to ofE-STEPA%E SREEle2FAMseort kBe gespratduenogibesrans formetie B
respective colqrs are fornmed precisely at the proper positions. Therefore,
even i f PARFIGEYhEhERG BROPST2B08E1aNSp| adbareferes pweRi bfeanp 5 prevent
displacegenh o%ﬁtge orreé ondi n ,diicharge,nozzles. _The reason is given
with refér &Rée 87FF§§P81 pse1¥esplprgds 148 $RomeSaikb8et®n which a head
chipzro E ra rticul ar o% r is _displaced in a head chip row
dire%ti-ﬁg%e %gglf% agﬁgﬁg%aoga geiﬁoﬁﬁ?éﬁoﬁgﬁﬁﬁdd%ﬁ?Ba¥%%/%?Z¥%e%0
di spl aced in sg e ?irectio . and Fig. 11C shows case .in which
o . TR .
head chip rows 3 g%%?ﬁpggt cut ar” %hcﬁ%ﬁ%ﬁ%ﬁke]to Figs: 11a £891c.
(?_ Fig. 11A shows a case in which a head chip row 32 for a
particular color is displaced in a head chip row direction;
Fig. 11B shows a case in which a head chip row 32 is
10 . displaced in a sheet feed direction; and Fig. 11C shows a
case in which head chip rows 32 for particular colors are
tilted. Since the discharge nozzles are formed in the
proper locations of the nozzle sheet with high precision, it
is possible to prevent displacement between the discharge
15 'nozzles‘for the particular colors.
Accordingly, in this embodiment, it is possible to
e prevent a reductioh in printing quality caused by the
displacement of any of the discharge nozzles, and to
- stabilize the landing positions of the ink on the sheet.
20 _Therefore, the printing quality can be enhanced.
Although the embodiment is described using as an
example a thermal‘linerprinter for discharging ink by
driving heaters,  the present invention is not limited

thereto. Therefore, the present inventibn is applicable to,

25 for example, a line printer for discharging ink by driving




tilted. Since the discharge nozzles are forned in the proper, |aocations of -

the nozzl e sheet with high precision, it is possible to pr §2006 ‘

di spl acement between the discharge 15 nozzles for the particular colors.

- Accordingly, in this enbodinent, it is possible to prevent a reduction in’

printing quality caused by the displacenent of any of the discharge _

nozzles,. and to stabilize the | anding positions of the ink on the sheet.

. 20 Therefore, the printing quality_p%% be enhanced. Although the

enbodi ment i s described using as an “exanple a thermal line printer for _

di scharging ink. by driving heaters, the present invention is not limted

thereto. Therefore, the present invention is applicable to, 25 for exanple,

" a’'line pieAcedersridi séhmeytaginakedyg dfi heagedshay 2006 - 30

pi ezoel ectric elements instead of heaters. A line printer including the

above- describetipeiprinead ingluyding vdhaledwvduatesdnibadeariencdead Fig. 12.

‘A line Brinter 11 isin its entirety acconmpdated in a 5 rectangular

“housi ng22¥igy PRsEpErrgPadsHekh F?%?rqgcec%%tﬁ}%inh?sheets 14 as recording

medium.into a sJot in the front surface of the housing 12, the sheets 14

can be fed. RwkiRg RFEHRE 1} als 19 il s ity mcsammedated iprienter 11

frcngthe s%ot ihe ﬁgeets 14 _are gushed agai nst a 10 sheet-feed roller 16
& pr BGSFaPRAG BRARP shf - RoPAL TRTFDF TR Re® TR fi9Y riol | er 16 causes

| (T' - front surface of the housing 12, the sheets 14 can be fed.
o~ When the sheet tray 13 is inserted into the line
printer 11 from the slot, the sheets 14 are pushed against a
10 .sheet-feed roller 16 by a predetermined mechanism. Rotation
of the sheetfféed'roller 16 causes the sheets 14 to be fed
towards the back of the. line printer 11 from the sheet tray
13 in ‘the direction of arrow A. In the line printer 11,
- reverse rollers 17 are disposed at a side towards which the

15  sheets are fed. By, for example, rotétion of the reverse

~rollers 17, the .direction in which the sheets 14 are fed is

switched to a forwérd direction, as indicated by arrow B.
In the liﬁe printer 11, the sheets 14 whose feeding
direction is switched to the direction of arrow B are
20 transportéd by, for example, spur rollers 18 so that the
| .sﬁeets 14 pass over the sheet tray 13, and are discharged
from a”discharge slot disposed towards the front surface of
the l1line printefill as indicated by arrow C. In the line
printer 11, the head cartridge 20 is re?laceably disposed as

- 25 _indicated'by arrow D between the spur rollers 18 and the




~13.in the direction of arrow A In the line printer 11, reverse rollers 17
are di-sposed at a side towards which the 15 sheets are fed.4BV¥
exanple, rotation of the reverse rollers 17, the direction in which the
sheets 14 are fed is switched to a forward direction, as indicated by arrow
B. Intheline printer 11, the sheets 14 whose feeding direction is
switched to the direction of arrow B are 20 transported by, for exanple,
spur rollers 18 so that the sheets 4 pass over the sheet tray 13, and are
di scharged froma discharge slot diSposed towards the front surface of
the line printer 11 as indicated by arrow C. In the line printer 11, ‘the
head cartridge 20 is replaceably di sposed as 25 indicated by arrow D
" bet weendifehgpage péPLers 18 and the 4 May 2006 - 31 discharge slot. In the
head cartridge 20, the head 21 including |line heads for yellow nagenta,
cyan, and blhBekthe hpagozeg-midde O hothomasd heingdrndinghddingg a
predet er m ned _shape, _and 5 the yellow, magenta, cyan, and bl ack ink
cartri d§esdy, IRF ¥ellafid BRarRtauce¥asi vy Rlapeskd diPRIREhAtder 22. This
allows .the Jipe pripter 11 to int jnmages by di schargin respective col or
~inks on‘%get%atgwge? %411#‘6%&% l?ae‘élp%%twérgq@wrw%.s%ﬁ?% adescri bed,
above, since nozzl e sheet for four., colaors, which is, a characteristic of
the pr cEBRL YPAVERE | BRISHTE, (TR U (RADoSi Y Gl LSS Yon Ui Ceach

di schar ggy BOZZLCSulSeSOIPENY A Lkodle ARG 129 T aplacement of

~, allows the line printér 11 to print images by discharging

(:; respective color inks onto the sheets 14 from the respective

line heads.

10 . As described above, since a nozzle sheet for four
colors, which is a characteristic of the present invention,
is provided, the positional precision of each discharge
nozzles is compensated, thereby facilitating replacement of
the cartridge compared to that in the past.

15 |

(Second Embodiment)

:(jﬁ - ‘ In the first émbbdimenf, fou; discharge nozzle rows for
the respective ink colors are formed in the nozzle sheet 23
substantially in straight lines and in the direction in |

20 which they traﬁerse‘a_sheet (print width direction}, and the
head chips 25 are disposed oﬁ the nozzle sheet in rows in
substantially straight lines in correspondence with the

- discharge nozzles. 1In this embodiment, discharge nozzle

rbws for respective cqlors are disposed in a nozzle sheet so

25 that discharge nozzles in predetermined numbers are in




. the cartridge conpared to that in the past. 15 (Second Enbodinen%b In the
first enbodi ment, four discharge nozzle rows for the respeéﬁWQﬁ? Ak col ors
are formed in the nozzle sheet 23 substantially in straight lines and in
- the direction in 20 which they traverse a sheet (print width direction),
and the head chips 25 are di sposed on the nozzle sheet in rows in
substantially straight lines in correspondence with the discharge nozzles.
In this enbodi nent, discharge nozzle 34 0Ws for respective colors are
di sposed in a nozzle sheet so 25 that”di scharge nozzles in predeterm ned
nunbers are in 4 May 2006 - 32 staggered arrangenents, and head chips 25
are di sposed on the nozzle sheet in staggered arrangenents in
- corr espaidausg ediatrangenrdgindsharge hezzl ehipfhesotker déspusedrah f eat ures
are the sanme as those of the first enbodi nent, and, thus, -5 will not be
descri bédepb@cagle phegdi tinostaggerest hodahgemeptoediuni ngrrhspondeheesheet is
the same,, and, thus, wll not be described below either. As shown in Fig.
7, a hedd 't the ddseb@arer apzzdesct r her pslieragsrutonned 6éahickel or a
material_ 10 conprising nickel. The head 21 conprises a nozzle sheet 23, a
. plurali @feoft%ﬁea?&“@hiaﬁs thegsstfatdentipetsprbsdimagta andnbehugs. In the
nozzle sheet 23, four disgh rge_nozzle rows for respective colors, yellow,
magent a ¥ dyaftCtak HesckL egr SdP¥posdB PAYELEPRspBREcAeEROHt FOBri nt i ng
oper ati gns , _ . . _
- _producing the nozzle sheet is the same, and, thus, will not

(T} - be described below either.
_!  As shown in Fig. 7, a head 21 is formed of an
electroformed layer formed of nickel or a material
- 10 -comprising'nickel. The head 21 ¢omprises a nozzle sheet 23,
a plurality of head chips (substrate members) 25, and a
member 26. In the nozzle sheet 23, four discharge-nozzle
rows for respective colors, yellow, magenta, cyan, and black,
‘ are_disposed in correspondence with printing operations
15 using the colors yellow, magenta, cyan, and black so that
the discharge nozzles in predetermined numbers ére disposed
(j} ‘ in staggered arrangements, with equal intervals between the'
: discharge nozzles in a direction in which the rows traverse
a sheet (that is, print width direction). 1In COrrespondeﬁce
20 with the discharge nozzle rows for the respective colors,
the head chips 25 are disposed on the nozzle sheet 23 in the
stagge;ed arrangements and arelaffixed to the ndzzle sheet
23. A surface of the member 26 facing the head chips 25 is
subsequently progessed into a rough surface and is affixed

25 to the nozzle sheet 23, so that ink paths are formed between




15 using the colors yellow, magenta, cyan, and bl'ack so that  thé discharge
nozzles in predeterm ned nunbers are disposed in staggered4HPW§ﬁ8@nents,

wi th equal intervals between the discharge nozzles in a direction in which
- the rows traverse a sheet (that is, print width direction). In
correspondence 20 with the di scharge nozzle rows for the respective colors,
the head chips 25 are di sposed on the nozzle sheet 23 in the. staggered
arrangenents and are affixed to the_ zl e sheet 23. A surface of the
menber 26 facing the head chips 25 i s~ subsequently processed.into a rough
surface and is affixed 25 to the nozzle sheet 23, so that ink paths are
formed between 4 May 2006 - 33 the nenber 26 and the head cartridge 20 -

" shown i FbE gember 25 gndgtékoWsartheaatrangendAt shéwnheénhBad. chps 25 .in the
enbodi nent, and is an enlarged view of a portion from the side of the
sheet 14 in Fig: 32shp¥sshbanarrampgnest of hehadwad lppo2R2having the same
structures are dj,sposed on the nozzle sheet 23 in an alternately displaced
manner t%?t§§§€Fé@egﬁraﬁ§§néﬁt?noﬁnﬁéFHegiHégWoniﬁkP%éth@n33r©mr t he
respectiXF cal ors. IﬁPea h he?g chi%_25, heaters 28 are disposed at ink
path si &8 Stfigt Ofs then8PR8Ld1EnTPs 38 - 0h210 BBt BheYReln oFigheSink paths 33
are gri%%%eges% t atsegghh head ggip 25 on _one side is rotated 180 degrees
wi th”respect°f6 E4¢R°né3d"BRIB925D8nSRliE BERBFLUFER. 25% 41 fRReRd | ¢n '

P R AR Lok R o B P LR e Lo e
%Sad 21(%%aﬁb@EEhfsﬁgan§8méH€§ Lieoth sides of ink paths 33 for
‘"  the respective colors. In each head chip 25, heaters 28 are '
disposed at ink path sides, that is, the head chips 25 on
10 both sides of_the ink paths 33 are oriented so that each
head chip 25 on one side is rotated 180 degrees with respect
- to each head chip 25 on the other side. This makes it'
possible for the head 21 to supply ink to each head chip 25
| through one ink path 33 system for each color. Accordingly,
15 the structure of the head 21 is simplified, so that the
printing preciéion results in higher fesolution.
(j}_ . Even if the head chipé 25 are disposed by rétating each
: head chip 25 on one side through an angle of 180 degrees
with respect to each head chip 25 on the other side, péds-34
20 are dispdsed at substantially the centers of sides of the
respective head chips 25 in an arrangement direction of the
discha;ge noizles'Bl (print width direction), so that the
positions of the pads 34 are not changed. Thus, in the head
21, flexible wiring substrates connected to the pads 34 of

25 ~adjacent head'chips 25 are prevented from béing disposed




. printing precision results in higher resolution. Even if the head chips 25
are disposed by rotating each head chip 25 on one side thrdld# &06angl e of
180 degrees with respect to each head chip 25 on the other side, pads 34

- 20 are disposed at substantially the centers of sides of the respective

head chips 25 in an arrangenent direction of the discharge . nozzles 31

- (print width direction), so that the positions of the pads 34 are not

- changed. Thus, in the head 21, flexipb]le wiring substrates connected to the

pads 34 of 25 adjacent head chips 25 are prevented from being di sposed 4

May 2006 - 34 close to each other, that is, from being concentrated at one

portion. Wien the di scharge nozzles are shifted in this manner, 'the order

Cin whi ciFlIRe Hearach othefe rdad disipSramobeinbecofcenkrphetsaBl3oaee driven

by drive signals is opposite to the order in which the heaters of the head

" chi ps b&BWHFe ink. paths 33 are driven by drive signals. Therefore, in

- the enbodinent, each head chip 25 is forned so that the driving order by
a drive circwpﬁncﬁﬂeb@l§ﬁP?EH%dF°§61%éc%¥%i$Eﬂ§@e¢rﬂﬂfﬁﬁ%ﬁﬂmﬁﬂnﬂﬁw; in the

one noz%le sheet .23 harge nozzle rows for the respective ink

¢ ;
~colors 5Fb°ﬁ%§§o§8dwﬁﬁgg{§gkj SELFRE BFopBP NeRdAt FbhRS sabewatthte

di (N1} t 1 ned nb in th d

2 T Shgerndt BAGMEn SehatH; SEATEE DU, RGNS FoTRRL elS TBPBF L a8 Gectte di schar ge

rozel o2 gRRend RAUAl hchiCndLEREL 88 chl MELG"ADS: HEHR 8% "' © T
(?‘ paths 33 are driven by drive signals. Therefore, in the
embodiment, each head chip 25 is formed so that the driving
order by a drive circuit can be switched.

10 . Accordingly, in the embodiment, in the one nozzle sheet
23, four discharge nozzle rows for the respective ink colors
are disposed precisely at the proper locations so that the
discharge nozzles in predetermined numbers are in the
staggered arrangements with the distance between the centers

15 __oandjacént dischafge nozzles being equal in the direction
in which the_diécharge nozzle rows tra&erse the sheet (print

.‘(?} . width direction). 'Thelhead chips 25 are affixed to this one
hozzle sheet 23 to.form a print head. Therefore, as in the
first embodiment, it is possible to prevent a reduction iﬁ

20 printing quality caused by displacement of any -of the
discharge nozzles, and, thus, to stabilize the landing

. position of discharged_ink on the sheet. In addition, the

size of each discharge nozzle is reduced, and, thus, the
interval between each nozzle is reduced.' Therefore, it is

‘25 possible to increase resolution.




|

_width direction). The head chips 25 are affixed to this one nozzle sheet 23

to forma print head. Therefore, as in the first enbodi menf May2

possible to prevent a reduction in 20 printing quality caused by

di spl acenent of any of the discharge nozzles, and, thus, to stabilize the

| andi ng position of discharged ink on the sheet. In addition, the size of
each discharge nozzle is reduced, and, thus, the interval between each
nozzle is reduced. Therefore, it is 2% possible to increase resolution. 4
May 2006 - 35 (Third Enbodinment) In the second enbodi nent, four discharge
nozzle rows for the respective colors are disposed in the nozzle sheet 5
23 so that discharge nozzles in predeterm ned nunbers are in the staggered

“arrangenments with the distance between each discharge nozzle being the .

sanme in the direction in which the discharge nozzle rows traverse the
sheet (print (GRUTH EWPPREReBR) . and the head chips 25 are disposed on the
nozzle 10 shget §3 in tﬁﬁ stqggered arrangenents in correspondence with the
di schar ge noz2! B3¢ o¥&COT% $PSI UM eE FAadhasige nAzFdifam@@snozzl e rows
arg _ ) :
are d|s§8§e% SO ggat gach sei of dis harge nozzles partly overl aps anot her
set of ArSchBFgESSRBZLIES FRIBTSHREE TFERSTRY 1 41| bhe dieerts cthqtecor ding 15
nedhynlgga p t] _irection% Fig. 9 shows the arrangenent of head
chips 2 i%gtﬁég%egggaﬁﬁﬁﬂ?,ngﬁ l?g_gﬁ Rht T Rt PO i% ¥ rom the
sheet 1¢n8l dfabfekld atfanfSm8ROYNI M R ol OGN P%acn
(?‘ discharge nozzle being the same in the direction in which
o the discharge nozzle rows traverse the sheet (print width
direction), and the head chips 25 are disposed on the nozzle
10 sheet 23 in the staggered arrangements in correspondence
with the discharge nozzle rows. 1In this embodiment, further,
discharge nozzle rows are disposed so that each set of
discharge nozzles partly overlaps another set of discharge
nozzles in a sheet transportation direction (recording
15 medium transportation direction).
Fig. 9 shows the arrangement of head chips 25 in the
(if embodiment, and is an enlarged view of a portion from the
- sheet 14 side in Fig. 12. As shown in Fig. 9, the discharge
nozzles of the discharge nozzle rows for_respedtive colors
20 are disposed in staggered arrangements, and in-sﬁch a manner.
that, of adjacent discharge nozzles in staggered
arrangements, three discharge nozzles 31 and another three
~discharge nozzles 31 overlap in a sheet-feed direction.

By virtue of the above-described stfucture, overlapping

25 portions where the locations for forming dots by the




~nozzl-es of the discharge nozzle rows for respective colors 20 are di sposed
in staggered arrangenents, and in such a manner that, of ad] 6 _
di scharge nozzles in staggered arrangenents, three discharge nozzles 31 and
- another three discharge nozzles 31 overlap in a sheet-feed direction. By
virtue of the above-described structure, overlapping 25 portions where the.
| ocations for formng dots by the 4 May 2006 - 36 discharge nozzles are
adj acent each other allow m xture of eﬂQIS by the correspondi ng two
adj acent head chips. The mxture of:% e dots makes the variations of the
-characteristics between the adjacent head chips | ess noticeable, and,
thus, can prevent a reduction in printing quality. Fig. 10A shows a case
i n whi cklistbargrameizeleshaereaagipaenheadchsotbemedlbywdnsposiagof he head
chips 25 for the respective colors in the staggered arrangenents in the 10
sheet - f 8§ sdbveébhicogortrerandénar eonadibheentr bedispbipd. at Thequal
intervals in the arrangenent direction of the head chips 25, that is, the
head chiffgsture ﬁ§ttaﬁsgpﬁéeﬂﬁkﬁﬁgthe1@8réﬁ§m8n§'@ﬁséhﬁn whi ch a head. chip
25 is displaced in a direction jn which the head js disposed, that is, in
a 15 di FBeLRGReperpeRdi CaFYPePothRe2dhace T chBadi FREPFOReSFi g. | OC shows a
Case5in whi,ch 2 head 8hi@ 25 is displaced in the sheet-feed djrection; and
Fi g.> 10BP5H6G8°4%e ag88% n "RAP chC2ReBHC ¥R bs? 25°AREt {91 t £, PR be seen

froh1Ff%%al%Q§.to 10D, even if any of
(f_ 'Fig, 10A shows a case in which, for example, when a
- print head is formed by disposing the head chips 25 for the
- respective colors in the staggered arrangements in the
10 -sheet4feed direction, the discharge nozzles are disposed at
equal intervals in the arrangement direction of the head
chips 25, that is, the head chips are not displaced. Fig.
10B shows a case in which a head chip 25 is displaced in a
_direction in which the head is disposed, that is, in a
15 . direction perpendicular to the sheet-feed direction; Fig.
~10C shows a casé,in which a head chip'25 is displaced in the
Cj} . sheet-feed directibn} and fig. 10D shows a case in which
'head chips 25 are tilted.
As can be seen from Figs. 10B to 10D, even if any of
-éQ the head chips 25'them$elves are displaced, the dischérge
nozzles are formed in the nozzle sheet at the proper
locatiqns With‘high preciéion, so that it is possible to
prevent displacement of any of the nozzles for each
particular color. |

25 - Accordingly, in the embodiment, since the discharge




.20 the head chips 25 thensel ves are di splaced; the discharge nozzles are
formed in the nozzle sheet at the proper locations with hi §Ma6si on, so
that it is possible to prevent displacenent of any of the nozzles for each
particular color. 25 Accordingly, in the enbodi nent, since the discharge 4
May 2006 - 37 nozzles are disposed in rows in the staggered arrangenent so
that each set of discharge nozzles partly overlaps another set of
di scharge nozzles in the sheet trans tation direction (recording nedium
transportation direction), as in 5 the second enbodinent, it .is possible
to prevent a reduction in printing quality caused by displacenent of any of
the discharge nozzles, and, thus, to stabilize the |anding position of

" di schar §&g 3l gre IWdspiesed. innraudi flnothet Baggeredosreathedesthaow ge
nozzle is reduced, and, thus, the 10 interval between each nozzle is
r educed thffefadr Seti o disgbaspsl Bogslescpaasdyr e¥erlapsnaneuneher
variations in the . characteristics between adjacent head chi ps becone |ess
noticeaﬁ@@,OgngstﬁG§9eanP§5&€?iéﬁ tRepshRetng§rauaPPEyationprevent ed. 15.
| ndustr.i al Agplic bility The inkjet print head, the inkjet printer, and the
met hod £oresredici ﬁ&cf’ﬁ\élflﬁkfngglb’l“i ﬁgaﬁéﬁar’éﬁél@?f%ﬁ% ¢®) r pReVERti ng a

pdut ! 9ol BBELA' LIRAUALLLY £RUSEIoBY. 20,01 8R! EETE! O aRYlod e
: in printing quality caused by displacement of any of the

(ﬁa discharge nozzles, and, thus, to stabilize the landing
g position of discharged ink on the sheet. In addition, the
size of each discharge nozzle is reduced, and, thus, the
10 interval between each nozzle is reducéd. Therefore, it is
possible to inérease resolution. Further, variations in the
chéracteristics_betweén adjacent head chips become less
noticeable, and, thus, a reduction in printing quality is
 prevented. |
15 |
Industrial Applicability
(i} | . The inkjet'print head, the inkjet printer, and the
. method for producing the inkjet print head are effective in
preventing a reduction in printing quality caused by |
20 displacement of any of the discharge nozzles, and in

stabilizing an ink discharge angle.




. stabilizing an ink discharge angle. 4 May 2006 38 CLAIMS 1. An inkjet
print head having a plurality of recording el enents di sposefiMay 208ri nt

wi dth direction for discharging ink fromdischarge nozzles, the inkjet

- print head 5 conprising: one nozzle sheet conprising a predeternined

el ectroforned nmetal |ayer and having the discharge nozzles disposed in
rows for respective ink colors. 2. An inkjet print head according to C aim
1, wherein the 10 electroformed netalglayer formng the nozzle sheet
conprises nickel or a material conprising said nickel. 3. An.inkjet print
head having a plurality of recording elenments disposed in a print wdth
~direction for discharging ink fromdischarge nozzles, the inkjet print

“ head 15 conprising: one nozzle shediLABHprising a predetermn ned

el ectroforned net,al .|ayer ,and _having the di scharge nozzles disposed in
rows for resplt iEIEkk PEdPsr §eaghhayipoupapinyasitgupst racerdbners, each
includL%geat t20 l.east twg of the plurality of recording elenments, wherein
the subSTFAEE T FeEPSSEMe 1h0& PROREIVABtANEIAPEF ke fOr €hechargirgsheet so

that ‘th ' r nozzles_in predeterm.ned nunbers jin the discharge nozzle
r ows fogngkgggﬁeggg 395@e08P5F§e§0r&E?péﬁngB PRENT RBRi ng el ements. 25 4.

An iﬁkj%kmB&ﬁgﬁnggad according to Clain13; wherein the

one nozzle sheet comprising a predetermined
electroformed metal_layer and having the dischargé‘nozzles
disposed in rows for respective ink colors.

2. An inkjet print head according té Claim 1, wherein the

10 electroformed metal layer forming the nozzle sheet comprises
nickel or a material comprising said nickel.

3. An inkjet‘print head having a plurality of recording
elements disposed in a print width direction for diécharging
ink from discharge nozzles, the inkjet print head

15 - comprisihg: |
one nozzle.sheét comprising a preaetermined
'Ci? . eleqtroformed metal Yayer énd having the discharge nozzles
‘disposed in rows for respective ink colors; and
a plurality of substrate members, each including at
20 | least two of the plurality of recording elements, wherein
| the substrate members are positioned at and affixed to
the nozzle-sﬁeet so that the discharge nozzles in
predeﬁermined numbers in the discharge nozzle rows.for the
respective colors correspond to the recofding elements.

25 | 4. An inkjet print head according to Claim 3, wherein the




4 May 2006 - 39 electrofornmed netal |layer formng the nozzle sheet
conprises nickel or a material conprising said nickel. 5. AMay#g06t print
head having a plurality of recording elenents disposed in a print width
- direction for discharging 5 ink fromdischarge nozzles, the.inkjet print
head conprising: one nozzle sheet conprising a predeteriined
el ectroforned nmetal |ayer and having the discharge nozzles disposed in
rows for respective ink colors; and a plurality of substrate nenbers,
~each including at least two of the plurality of recording el enents,
wherein the substrate nmenbers are positioned at and affixed to a growh
surface of the nozzle sheet so that the discharge nozzles in predetermne
" nunber s Sieatire fgrgerangsadodaver forméng tbe nheziespbkeetveomptibsss
correspond tq the recordin el ements. 6. An inkjet print. head according to
d ai m 5 Lksrleiof ehBaterdadr spBpraginet ARiHapéekedrm ng the nozzl e sheet
conprises _ nickel, or a material conprising said nickel. 20 7. An inkjet
print head -hatnd ¥IgtuPaitPtyherdr BeBingng Pereabity of speeerdimoa print

wi dth direction for discharging ,ink fromdischarge nozzles, the inkjet
orint hEAETENEr FAFRGSSI0RE ROPEIBLSHLELN COMBPF oI ol B0B: GURterRa T 25

el eef rofyged fehak haygt 889.08Y ndnLhenfSENarge, nozzles 4 May 2006

comprising:
one nozzle sheet comprising a predetermined
electroformed metal layer and having the discharge nozzles
disposed in rows for respective ink colors; and
llQ , a plurality of substrate ﬁembers, each including at
least two of the plurality of recording elements, wherein
. the substrate members are positioned at and affixed to
a growth surface of the nozzle sheet so that the dischafge
nozzles in predetermined numbers in the discharge nozzle
15 ° rows fof the respective colors correspond to the recording
elements. |
(i} ‘ 6. An inkjet print head according to Claim 5, wherein the
_ electfoformed metal layer forming the nozzle sheet comprises
_nickel or a_matérial comprising said nickel.
20 7 7. An inkjet print head having a plurality of recording
| ‘elements disposed in a print width direction for discharging
ink from diséharge nozzles, the inkjet print head
.'compriéing:
one nozzle sheet.comprising a predetermined

25 .eléctroformed metal layer and having the discharge nozzles




.- 40 disposed in rows for respective ink colors; and a plurality of
substrate menbers, each including at |east two of the plurdINMay2¢m
recordi ng el enents, wherein the substrate nmenbers are positioned at and

- affixed to 5 the nozzle sheet so that the discharge nozzles in
predet erm ned nunbers in the discharge nozzle rows for the respective
colors correspond to the recording elenents, and each discharge nozzle row
for .the corresponding color is disposgd in a substantially straight line in
the print 10 width direction, and the substrate nmenbers are disposed in
rows in straight lines in correspondence with the discharge nozzles. 8.
An inkjet print head according to Claim?7, wherein the electroforned netal
layer f&HAPRFeChdtngpsice LoRedesperpivsesnklsohberkel and a materi al
conprising said nickel. 9. An inkjet print head having a plurality of
recording ePeReRFaLYF¥peSedubstrapeimembpesh ehekcinoiudiong ditschar gi ng
i nk frog%ggicharge nOﬁzIes, the inkjet print head conprising: 20 one
nozzl e sfESt t8RPPEsItRG RIpraddter pEneacoerangr slonpats nevheretyer and
havi ng t he d%ﬁcharge no%zles di sposed in rows for respective ink colors;

and a plural 'ty BFCELHRLT AFhehberss Rt ionsddthgnd affdaad thio of the

ARCE S T Sy R e
.predetermined numbers in the discharge nozzle rows for the
(ﬁ respective colors cqrrespond to the recording elements, and
) each disgharge,nOZZle row for the corresponding color
is disposed in a substantially straight line in the print
10  width direction, and the substrate members are disposed in
rows in straight lines in correspondence with the discharge
nozéles.
8. An inkjet print head according to Claim 7, wherein the
electroforﬁed metal layer forming the nozzle sheet comprises
15 Vnickel of a material comprising said nickel.
9. An inkjet print head having a plﬁrality of recording
'(Tj A elements disposed in‘a‘print width direction for discharging
ink from discharge nozzles, the inkjet print head
bomprising:' 
20 one nozzlelsheet comprising a predetermined
electrofdrﬁed metal layer and having the discharge nozzles
disposed in rows for respective ink colors; and |
a plurality -of substrate members, each including at

least two of the plurality of recording élements, wherein

25  the substrate members are positioned at and affixed to.




| a gromh surface of the nozzle sheet so that the discharge nozzles in
J “ predeterm ned nunmbers in the discharge nozzle rows for thedMayFd86ive
v colors correspond to the recording elenents, and each discharge nozzle row
1 . for the corresponding. color is disposed in a substantially straight |ine,
and the substrate nenbers are disposed in rows in straight lines in
correspondence with the discharge nozzles. 10. An inkjet print head .
according to Claim9, wherein 10 the electroformed netal |ayer form ng the
nozzl e sheet conprises nickel or a fétérial conprising said nickel. 11. An
inkjet print head having a plurality of recording elenents disposed in a
print wdth direction for discharging ink from'di scharge nozzles, the
i nkjet prigmpbwheadutBacenpfi shaghoankensrébe sbeehatOorRei 8iHeh@rge
predeterm ned electroforned netal |ayer and having the discharge nozzles
di sposedoizaleswdinf predespenined nnkbepkots; thaddasghargd inyzofe substrate
menbers, each including at 20 least two of the plurality of recording
el enment §oWahépai Bhensespbstiveecobaber soaresposdt tonete ateamciaid i xed to
t he nozzl e sheet so that the discharge nozzles in predeterm ned nunbers in
" the di sEh&MgBtAez2PE rows for the respective colors correspond to the
recaordi ng el enents, and 25 the discharge nozzle rows for the respective
col ot s are 23y PbIaArIR NeBFoFY P Hdte tdvrefinseiddinge codzzl es in
predeteggiged

isposed in a substantially straight line, and the
'<f substrate members are disposed in rows in straight lines in
: correspondence with the discharge nozzles.
10. An inkjet print head according to Claim 9, wherein
10 the electroformed metal layer forming the nozzle sheet
comprises nickel or a material comprising said nickel.
| 11. An inkjet print head having a plurality of récording
elements disposed in a print width direction for discharging
.ink from dischargé nozzles, the inkjet print head
15 comprisiﬁg: |
| one nozzle-sheet comprising a predetermined
'(i? _ electrpformed'metai layer énd having the discharge nozzles
-disppsed in rows for respective ink colors; and
a plurality of substrate members, each including at
20 least two of the plurality of recording elements, wherein
the substrate members are positioned at and affixed to
~ the nozzle sheet so that the discharge nozzles in .
predetermined numbers in the discharge nozzle rows for the
respective colors coirespond to the recofding elements, and

25 the dischérge nozzle rows for the respective colors are




. nhunbers are in staggered arrangenents, and the substrate nenbers are in
staggered arrangements in correspondence with the di schar géMay2808s. 5 12.
An inkjet print head according to Claim11l, wherein the el ectroforned
netal |ayer formng the nozzle sheet conprises nickel or a material
conprising -said nickel. 13. An inkjet print head having a plurality of
recording elenments disposed in a print width direction for discharging 10
ink fromdischarge nozzles, the inkjef, print head conprising: one nozzle -
sheet conprising a predetermned electroformed netal |ayer and having the
di scharge nozzles disposed in rows for respective ink colors; and 15 a
plurality of substrate nenbers, each including at |east two of t he,

" pl ural i - SBPSEEC5PdithgtetBReAisChakeeenazzine subsredebenmibeds are.
p05|t|oned at and affixed to a growh surface of the nozzle sheet so that
the di sGHAPGES ﬁ&?zP@sStﬁgﬁﬁéﬁétéFﬁﬁﬁ@GmﬁBﬁﬁer§nﬂnthﬁe5@¢%th@tge nozzle - 20
rows for &Ee respective_colors correspond to the recordin el enents, and
the di sBR &ésnégﬂ &0y, BﬁgﬂsFth@rFé‘gge@?Wé £B| 6PErRFRONEPRFDSBEER 0 t hat

t he dis%g zz es_in Eredeternlned nunbers are in staggered

arrange 155 &*€fRe"8aBsPPat e 25 menbers are in staggered arrangenents in

corr sponggnce W prk érzo 6 §aémg%§$ﬂgﬁécggr(gfaﬂgzﬂ es wherel An i nkj et

print hea accordlng
‘the electroformed metal layer forming the nozzle sheet

(t\ comprises nickel or a material comprising said nickel.
) 13. An inkjet print head having a plurality of recording
elements disposed in a print width direction for discharging
10 ink from discharge nozzles, the inkjet print head
comprising:
| one nozzle sheet comprising a predetermined
electroformed metal layer and having the discharge nozzles
disposed in rows for respective ink colors; and
15 a plurallty of substrate members, each 1nclud1ng at
least two of the plurallty of recordlng elements, wherein
'(j; _ ~ the substrate members are positioned at and affixed to
~a growth surface of the nozzle sheet so that the discharge
nozzles in predetermined numbers in the discharge nozzle
20 rows for the respective colors corresbond to the recording
elements, and
the diseharge nozzle rows for the respective colors are
disposed so that- the discharge nozzles in predetermined
numbers are in.staggered arrangements, and the substrate

25 members are in staggered arrangements in correspondence with




i

. the electroformed netal |ayer formng the nozzle sheet conprjses. nickel or

a material conprising said nickel. 5 15. An inkjet print he &mﬁﬁgmﬁg a
plurality of recording elenents disposed in a print width direction for-

- di scharging ‘ink fromdischarge nozzles, the inkjet print head conprising:

one nozzl e sheet conprising a predeterm ned 10 el ectrof ornmed netal | ayer
and havi ng the discharge nozzles disposed in rows for respective ink
colors; and a plurality of substrate Qynpers, each including at |east two’
of the plurality of recording elenents, wherein ,the substrate nenbers are
positioned at and affixed to 15 the nozzle sheet so that the discharge
nozzl es .in predeterm ned nunbers in, the discharge nozzle rows for the

" respect iV 36T TG6 MOZFIRE t 0 the recording el enents, and .the di scharge

nozzl e r0ﬁ§ for, the respective colors are disposed so that the discharge
nozzl es i predBt dPiifdd Prigtnheper dcspediingstag§énén 48s angeneins and so
t hat each se;? f the discharge_nozzles partly overl aps another set of the
dischar%gen Id% 9 ﬁqgepe@gFégn&aﬁﬁéiéﬁFﬁﬁﬁﬁs%BPtQQZé e gheettion, and the

substr at ers_are i.n _staggered. arrangenents in correspondence with.the
dischar&%m%%ggﬁgspl %e}GPrAﬁ ﬁﬁ&ﬁéﬁagrFﬁ?gﬁéﬁangcéﬁ%@iﬁbc¥%lclainlll

sheel conpr, saS ISt Br Rt nRPer BrYBHpR B AG=LLTa i CKOFOTAS An | nkj et
print'hQQQmQﬁ¥EnQi§pgggﬁakht¥ BLiBECQEgkggdirectiQn for discharging l
(“: ink from discharge nozzles, the inkjet print head
- comprising:
one nozzle sheet comprising a predetermined
10 electroformed metal layer and having the discharge nozzles
disposed in rows for respective ink colors; and
a plurality of substrate members, each including at
least two of the plurality of recording elements, wherein
.the substrate members are positioned ét and affixed to
15  the nozzle sheet so that the discharge nozzles in -

pbredetermined numbers in the discharge nozzle rows for the

C“?‘ respective colors correspond to the recording elements, and

_the discharge nozzle rows for the respective colors are
disposed so that.the discharge nozzles in predetermihed ‘.
20 numbers are in staggered arrangements and so that each set
of the discharge nozzles partly overlaps another set of the
discharge nozzles in a recording medium transportation
- direction, and the substrate members are in staggered
arrangements in- correspondence with thé discharge nozzles,

s 25 -1é6. An inkjet print head according to Claim 11, wherein




© arrangeme

. elements disposed in a print wwdth direction for discharging 5 ink from

di scharge nozzl es, theinkjet print head "conprising: one no May 06et
conprising a predeterm ned el ectrofornmed netal |ayer and having the

- di scharge nozzles disposed in rows for respective ink colors; and 10 a
plurality of substrate menbers, each including at |east two of the
plurality of recording elenents, wherein the substrate nenbers are
positioned at and affixed to a growth @ujface of the nozzle sheet so that
the discharge nozzles in predeterm ned nunbers in the discharge nozzle 15
rows for the respective colors correspond to the recording el enents, and

~the discharge nozzle rows for the respective colors are disposed so tha
t he di séﬂﬁ‘r gegterﬁja:ﬂf@srrqeﬁi Fedddt daniered ormimgetbeanozizhesthgger ed o

- arrangenents .and sq that each set 20 of the discharge nozzles partly
over | apSARFURES LECRGH e @ FrdERarde CRBPEILE4NONSaldebElERg Medi um

transportati on_ di,rection, ,and th ubstrate nenbers are in staggered

T'7'3' i r?*nc&‘?‘é'?ﬁoﬁ&éﬁée hf"taﬁénﬁi §cﬁéP§élﬁBEZP€s¥eQ8¥dgﬁgi nkj et
print h rdi.ng to d.aim 17, er.ei. 25 the electrofornmed netal |ayer
forning%ﬁ%ggﬁﬁgif%ﬁ%ﬁggg &nwﬁypfaﬁghylggg GonprFieR APEKSLSERaRImRGeri al
conpéi sisng. Sal i I 19. _An_inkjet printer _conprising: a replaceable’
headgcaﬁggiggggbgﬁggﬁgFﬁS gﬁzFEEFétk%??ﬁpkjﬁgaﬁrﬁggi%%a%_pIurality of -
recor di pYnph8RBRALS disposed in a | _

(Tm one nozzle sheet comprising a predetermined
" electroformed metal layer and having the discharge nozzles
disposed in rows for respective ink-colors; and
10 . a plurality of substrate members, each including at
least two of the plurality of recording elements, wherein
the substrate members are positioned at and affixed to
a growth surface of the nozzle sheet so that the discharge
nozzles in predetermined numbers in the discharge nozzle
15  rows for‘the respeétive celors correspond to the recording
elements, and | |
.(1}_ the discharge.noZzle fows for the respective colors are
- disposed so that the discharge nozzles in predetermined
numbers are in staggered afréngements and so that each seﬁ
20 of the discharge nozzles partly overlaps another set of the
discharge nozzles in a recording medium transportation
direction,'aﬁd the substrate mémbers are in staggered
arrangements in correspondence with the discharge nozzles.
18. An inkjet_print head according to Claim 17, wherein

25 the electroformed metal layer forming the ndzzle sheet
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S print width direction for discharging ink fromdi scharge ﬁgfzz%ﬁg,_and _
one nozzl e sheet conprising a predeterm ned el ectroforned a2 yer and
havi ng the di scharge nozzles disposed in rows for respective ink colors.
10 20. An inkjet printer according to Caim19, wherein the electroforned
metal |ayer formi ng the nozzle sheet conprises nickel or a material

~conprising said nickel. 21. An inkjet printer conprising: a replaceable

head cartridge conprising an inkjet prdint. 15 head having a plurality of

-recording el ements disposed in a pritit width direction for di schargi ng ink

from di scharge nozzles; one nozzle sheet conprising a predeterm ned
el ectroformed netal |ayer and having the discharge nozzles 20 disposed in

" rows foCoRESiSes vdckalk esl ar matamdad pbupalisingofasdbsicked. nenbers, each

including at .least two of the plurality of recording elenents, wherein the
subst r at e lfenbéfs iakdefoprinsasEdcampahdingti xed to the nozzle sheet so
that the discharge nozzles in 25 predeterm ned nunbers in the discharge
nozzl e rows FoFSPhRCARAS B Canbrides ranprising @ ivdryads poridtt o t he
recordigg 5Ignents. 22. An_inkj et g%inter according to Caim2l1, wherein
the el BEEFofEVABE AePLPTRLYEY POr AERGTERRI nRLoMeNERcdi sSpoRed i Bex2 ni cke

or material ¢ ri,sing, said_nickel. 5 23. An inkjet printer comprisin
% %rln% widtR dlregtlon for 5§scharg§ng ink f%om éﬁscharge P J

nozzles, and

(ﬂ o  one nozzle sheet comprising a predetermined
electroformed metal léyer and having the discharge nozzles
disposed in rows for respective ink colors.

10 - 20. An inkjet printer according to Claim 19, wherein the
elgctroformed metal layer forming the nozzle sheet comprises
nickel or a material comprising said nickel.

21. An inkjet printer comprising:
a rgplaceable head cartridge comprising an inkjet print

15 = head having a plurality of recording elements disposed in a

print width direction for discharging ink from;discharge

: 1
(i . nozzles;

~one nozzle-sheet.comprising a predetermined
electroformed metal layer and having the discharge nozzles
20 disposed in rows.for respective ink colors; and
| a plurality of substrate members, each including at
least two of the plurality of recording élements, wherein
the substrate members are positioned at and affixed to
the nozzle sheet so that the discharge nbzzles in

_ 25 _predetermined numbers in the discharge nozzle rows for the




. a replaceabl e head cartridge conprising an inkjet print 214 2%
- plurality of recording elenents disposed in a print width Q¥ n for
“ di scharging ink fromdischarge nozzles; 10 one nozzle sheet conprising a
- predeterm ned electroforned netal Iayer and having the discharge nozzles
di sposed in rows for respective ink colors; and a plurality of substrate
‘menbers, each including at |east two of the plurality of
recording. el ements, wherein 15 the sybstrate nenbers are positioned at and
affixed to a gromh surface of the nozzle sheet so that the discharge
nozzles in predeterm ned nunbers in the discharge nozzle rows for the
~respective colors correspond to the recording elenents. 20 24. An inkjet
pri nt er TREPGCFLNG £6lerai krE3esppadetn the retecrdingoehenenes al | ayer
form ng t 3 nozzl e sheet conprises nickel or a material conprising said
ni ckel . AnAPn&PeﬂeErPﬁﬂ@FeéoﬁﬁFP§ﬁh§g Borephimeabl evhenelinathe i dge
conprrsrq% gn i.nkj rrnkh head havrn% a plurality of recording
el ement $1&CEHOLEY ?ﬂ eja }aZGGGfﬂ?mlﬁgi hepeErlei ¢ @tompmﬁﬁlﬁﬁ%chargrng
i nk frontd%ggharge one nozzl e sheet, co rrsrng a predetermned -

e
el ect r of 6 ﬁﬁtﬁrmF§$£%33n8°ﬂ86rﬁbn9heaa¢s%her *nozzl es 5 di sposed in
:ﬁgfugfgg gspeghrygkﬁgg gg&grer gggpgl iuralrty of substrate nehbers eaeh

a replaceable head cartridge comprising an inkjet print
'(fl head having a plurality of recording elements disposed in a
print width direction for discharging ink from discharge
nozzles;
i0 one nozzle sheet comprising a predetermined
electroformed metal layer and haV1ng the discharge nozzles
dlsposed in rows for respective ink colors; and
a plurality of substrate members, each including at
'least twe of the plurality of fecording.elements, wherein
15 the substrate members are positioned at and affixed to
a growth surface of the nozzle sheet so that the discharge
'Cf} : nozzles in predeteﬁmined numbers in the discharge noézle
rows for the respective colors correspond to the recording
elements. |
- 20 24. An inkjet printer according to Claim 23, wherein the
-electroformed metal layer forming the nozzle sheet comprises
nickelror a material comprising said nickel.
25. An inkjet printer comprising:
a replaceeble head cartridge comprieing an inkjet print

25 ,head_having a plurality of recording elements disposed in a
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‘menbers are positioned at and affixed to the nozzle sheet

t he
di scharge nozzles in 10 predeterm ned nunbers in the discharge nozzle rows

least two of the plurality of recording elenents, wherein the s rate
Ly 6

- for the respective colors correspond to the recording el enents, and each

di scharge nozzle row for the corresponding color is. disposed in a
substantially straight Iine, and the substrate nenbers are di sposed in
rows in straight lines in 15 correspopdence with the discharge nozzles. 26.
An inkjet printer according to Caim?25, wherein the electroforned netal

| ayer form ng the nozzle sheet conprises nickel or a material conprising
said nickel. 27. An inkjet printer conprising: 20 a repl aceabl e head

~cartri dFiFEnpHIM e atilgretf oy idits chiaegd nigaiing faopl diakhtygef recor di ng

el ements disposed in a print wwdth direction for discharging ink from
dischard&mq%ﬁfiles; one nozzl e sheet conprising a predeterm ned 25
el ectroforned netal | ayer. and having the discharge nozzles 4 May 2006 - 48

di sposed in PBfs"PérlresSpeeti ¢empPEksEREoR sPradatarninedl ity of substrate

lurality of recording

~menbers, .each includjng at .least two of the .
el ement § §FEEHHEFL§%§EESQP§F§ ﬁﬁﬁb@ﬁ§lagetgésﬁﬁﬁ@héégﬁtn@ﬁ@le$fixed to 5

a grewt h.surface.of the nozzle sheet.of ,the nozzle sheet so that the
discﬁarg%%#gfgpggniﬁoﬁpeggfeFﬁﬁﬁgﬁ%ﬁUﬁbéP FRLIPK&’ @Pdcharge nozzle rows’

for the‘reSp§C£i¥§a59t9rSfcgﬁﬁgépggg members, each including at

(%L _'least two of the plurality of recording elements, wherein
the substrate members are positioned at ana affixed to
the nozzle sheet so that the discharge nozzles in

10 -predetermined numbers in the diseharge nozzle rows for the
respective colors correspond to the recording elements, and

each discharge nozzle row for the correspondihg color
is disposed in a substantially straight liﬁe, and the
‘_ substrate members are disposed in rows in straight lines in
15 correspondence with the discharge nozzles.
26. An inkjet printer according to Claim 25, wherein the
< electroformed metai layer forming the nozzle sheet comprises,
: nickel or a material comprising said nickel. -
27. An inkjet printer comprising:

20 a replaceable head cartridge comprising an inkjet print
head having a plurality of recording elements disposed in a
print width direction for discharging ink from discharge
nozzles;

one nozzle eheet comprising a predetermined

25 ,electroformed metal layer and having the discharge nozzles




|
|
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‘dischar&gaﬁ z “E?

to the recording elenents, and each di scharge nozzle rOleOQ he
corresponding color . 10 is disposed in a substantially stral .VQQQQe, and
the substrate nmenbers are disposed in rows in straight lines in _
correspondence with the discharge nozzles. 28. An inkjet printer according
to Caim27, wherein the electroforned nmetal |ayer formng the nozzle
sheet conprises 15 nickel or a material conprising said nickel. 29. An
inkjet printer conprising: a replaceapie head cartridge conprising an
inkjet print head having a plurality of recording el ements-disposed in a
print width direction for discharging ink fromdischarge 20 nozzl es; one

"nozzl e sHeet comprising a predeterm ned electroforned netal |ayer and
“havi ng t

B S§ch dify & WSz 2108s regPspbdag ink eadorsr madpective i nk. col orfs;

and a plurality.of substrate nenbers, each including at 25 |least two o

t he plgralit§ é#uféiéFHiﬂ EPRfERRES %ﬁ@?%Fﬁr4eﬂﬁyl€ME%rdtm9 a%ﬂetsgﬁztrate
_ Do 7 . a

i schar B b, 7755 o E1t @0ECEN T Hel naRBEFEIPA SHETAREEnavBaZRoRs| ¢ rous

for the res tLv olors_correspond to the recording el ements, and 5 the

di schar ge no§§ engaér?g? ?ﬁ@b?ﬁip%E?iQ%S%€+%?§ ate ? §5%§§Ha%921gg;E;Pg

di schar ge es,, | redet ' nuopers are |n staggered a . :

wﬁthgregp C?%?g %ur?gggrg?nghgggggﬁ% rgngﬁgrPgchﬁ H??gg?lﬁ%?eﬁnﬁothe '

SUbStra%%at the discharge nozzles in predetermined numbers in the

(ﬁﬁ discharge nozzle'rows for the respective colors correspond
- to the recording eiements, and
each discharge nozzle row for the corresponding color

10 .is disposed in a substantially straight line, and the

substrate membérs are disposed in rows in straight lines in

cofrespondence with the disbharge nozzles.

28. An inkjet printer according to Claim 27, wherein the
electroformed metal layer forming the nozzle sheet comprises

15 nickel or a material comprising said nickel.

29. An inkjet printer comprising:

-(iﬁ _ _ a replaceable-head cartridge comprising an inkjet print

head having a plurality of recording elements disposed in a
print width direction for discharging ink from discharge |
.20 nozzles;
| one nozzle sheet comprising a predetermined
.electroformed metal layer and having the discharge nozzles
dispoéed ih rows for respective ink colors; and
a plurality of substrate members, each including at

25 .leaSt two of the plurality of recording elements, wherein




. enbers are in staggered arrangenents in correspondence with 10 the

di scharge nozzles. 30. An inkjet print head according to O 4iMa¥28¥08uwher ein

the el ectroformed nmetal |ayer form ng the nozzle sheet conprises nickel or

- a material conprising said nickel. 31. An inkjet printer conprising: 15 a
repl aceabl e head cartridge conprising an inkjet print head having a
plurality of recording elements disposed in a print width direction for
di scharging ink from di scharge nozzlf§;_one nozzl e sheet conprising a-
predeterm ned 20 el ectrofornmed nmetal layer and having the di scharge nozzl es
di sposed in rows for respective ink colors; and a plurality of substrate
menbers, each including at least two of the plurality of recording

“elenents, whEREi FUPPREERLEERALES n@ABePaShEtopediat oxedl aff it afdi xed to
25 a gr;g%h surface of the nozzle sheet so that the discharge 4 May 2006 -

50 noz2 €s % ZFe FRESnPRe 4P RENDEES Il SCchREYGI BERALGE RBzzle rows for the
respecti%% c%Iors carres ond to tFe recording elenents, and the di scharge
nozzle FERSSFSFTERE r8§B§8FFVéHCE §rdigraargegpepatedrevst fer Ehe di scharge

nozzl es nunber s ered arrangenents with

'respectrfgnggggbg%al%ggngafﬁﬁFPPﬁﬁQEBLEagfg%gﬂF 09 Shememes + Rdubst r at e

Tembers are e ShAURE LS. ALAPHETERLS £k COLL SaRQndsnce Wih  fhe di scharge
_disposed so that the discharge nozzles in predetermined |
numbers are in staggered arrangements. with respect to a
recording medium transportation direction, and the substrate
members are in staggered arrangements in correspondence with
10 the discharge nozzles.

30. An inkjet print head according to Claim 29, wherein
the electroformed metal layer forming the nozzle sheet
comprises nickel or a material comprising said nickel.

31. An inkjet printer comprising:

15_ a réplaceable head cartridge comprising an inkjet print
. “head having a piurality of recording élements disposed in a
‘(m} ~ print width direction for discharging ink from discharge

nozzles;
one nozzle sheet comprising a predetermined
20 ~electroformed metal layer and having the discharge nozzles
disposed in rows for respective ink colors; and
a pluraiity of substrate members, each including at
~least two of thé‘plurality of recording elements, wherein
the substrate members are‘positioned at and affixed to

25 a growth surfacelof the nozzle sheet so that the discharge




10 32. An inkjet printer according to Caim31, wherein the _electroforned
metal layer formng the nozzle sheet conprises nickel or a4 Maye008)
conprising said nickel. 33. An inkjet printer conprising: .a replaceable
head cartridge conprising an inkjet print 15 head having a plurality of
recording elements disposed in a print wwdth direction for discharging ink
fromdi scharge nozzles; one nozzle sheet conprising a predeterm ned

el ectroforned netal |ayer and havingfﬂpq_discharge nozzl es 20 disposed in
rows for respective ink colors; and & plurality of substrate nenbers, each
including at least two of the plurality of recording elenents, wherein

the substrate nenbers are positioned at and affixed to the nozzle sheet so

" that th&ogizdefaigernedetesminedsnpmbdeseini hbd dilgbbasgémobelei schar ge

nozzle rows for the - 51 respective colors correspond to the recording
el ement $OWEndoLt fBedreEREFGéVAOE2LerFoGETEOEPONE Tespeet focordlinmys are
di sposed_so that the discharge nozzles in predeterm ned nunbers are in
st agger E4°EFPARgeBAt s and so that each set 5 of the discharge nozzles
partly.overlgﬁg nother set of_ the discharge nozzles in a recording nedi um

transportati ot PERITHR, "ARIL S HEPWHRDSRT athe MARRA % i dal oRsaggered
Br1 1 o DRBEaPAIn g0t BhE ol i 34 WhBFEP N PABLED L GeTPuh rTRnaft al | ayel
form "OntBPO74kE PHOELaGQURLE 582 raliGhEhe 8" AP SL EL, Gy ! 51 N0 sald
(ﬂ: recording medium transportation direction, and the substrate
members are in staggered arrangementé in correspondence with
the discharge nozzles.
10~ 32. An inkjet printer according to Claim 31, wherein the
electroformed metal layer forming the nozzle sheet comprises
hickel or a material comprising said nickel.
33. -An inkjet printer comprising:
.a replaceable head cartridge comprising an inkjet print
15 . head having a plurality of recording elements disposed in a
N print width diréction for discharging’ink from discharge
(-}‘ nozzles; |
6ne nozzle sheet comprising a predetermined
electroformed metal layer and having the discharge nozzleé
20 disposed in rows for respective ink colors; and
a plurality of substrate members, each including at
least two of the plurality of recording elements, wherein
the substrate members are positioned at and affixed to

the nozzle sheet so that the discharge nbzzles in

25 ‘predgtermined numbers in the discharge nozzle rows for the




. 35. An inkjet printer conprising: a replaceable head cartridge conprising
an inkjet print head. having a plurality of recording el eméay 40} posed in
< a 15 print width direction for discharging ink fromdischarge nozzles;
one nozzl e sheet conprising a predeterm ned electroforned netal |ayer -and
havi ng the di scharge nozzles disposed in rows for respective ink colors;
and 20 a plurality of substrate nenbers, each including at |east two of
the plurality of recording elenents, erein the substrate nenbers are
positioned at and affixed to a growt h"'surface of the nozzle sheet so that
the di scharge nozzles in predeterm ned nunbers in the discharge nozzle 25
~rows for the respective colors correspond to the recording 4 May 2006 - 52
el ement SESRFFLENE Fodorgr gorwespoadr tws ther reherdéspgeelements) oasdar e
di sposed so that the discharge nozzles in predeterm ned nunbers are in
staggered ar FAfgehEARargadneszinaroeachoreths yésndrt s chalgs nazz| es -
partly oyerl aps another set of the .discharge nozzles in a recording
medi um FRERO5EC: 80 bRatdthecfisrhazas rREziaBsiraptedenbensnade in
st agger-ed arran%enents in correspondence with the di scharge nozzles. 36.
An_ i nkj BEMBFI Rt 8F CadBorlirAgersacRaT AN gEMeRkEr 87% SPethab. edektsef or ned
netqg Ig*e%hgorg%gg thg nozzié sheeglconerises nickel or a nateri al
conpti siFig Tegi GARCEREPE B9ZZASRePABELY o VHF bARR i AROERCT nkeRtODIiNR head
h o ;
AVl NG @jischarge nozzles in a recording medium transportation
(ﬂ? direction, and the substrate members are in staggered
arrangements in-correspondence with the discharge nozzles.
34. An inkjet printer according to Claim 33, wherein the
10 electroformed metal layer forming'thernozzle sheet comprises
nickel or a material comprising said nickel.
35. An inkjet printer comprising:
a replaceabie head cartridge comprising an inkjet print
‘head_having a plurality of recording elements disposed in a
15 print width direction for discharging ink from discharge
nozzles;
<~3 _ one noz;le Sheet'comprising a predetermined
electroformed metal layer and having the discharge nozzles
disposed in rows for respective ink colors; and
20 a plurality of substrate members, each including at
least two of the plurality of recording elements, wherein
the substrate members are positioned at and affixed to
a growth surface of the nozzle sheet so that the discharge

nozzles in predetermined numbers in the discharge nozzle

25 rows for the respective colors correspond to the recording




. plurality of recording elements disposed in a print wdth m%fﬁgbgn for-

~discharging ink fromdischarge nozzles, the 15 nethod conpri Y he st eps

=of: formng a resist |layer having a predetermned pattern onto an

- el ectrically conductive substrate using an insulating photoresist nmaterial
in correspondence with sizes of and distances between the di scharge
nozzl es di sposed in 20 rows for respective ink colors; selectively form ng
a layer on a portion of the substrate where the resist layer is not fornmned
by electroformng using a predeternmitied netal ; renoving the resist layer;
25 separating the electrofornmed | ayer fromthe substrate; 4 May 2006 - 53

~and positioning a substrate nenber conprising the plurality of recording
el enent £l@menid afaicki ng t he substrate menber to a nozzle sheet so that the
di scharge nozzles in 5 predeterm ned nunbers in the di scharge nozzle rows
for the respbetkecharepsnesgeiespord fort heer eespechivel enkots, atde ,
nozzl e sheet bejng formed by separating the electroforned |ayer fromthe
subst r at%d-SPeFedn Shetthed ftoe gisgharag aopriles heapradededinhgetio 10 O ai m
37, wherein the step of formng a |ayer by electroformng is carried out
using a @FFaPI@o&ﬁrﬁ§@ﬁgerﬁ REgrangements and so that each set

5 of the discharge nozzles partly overlaps another set of the
discharge nozzles in a recording medium transportation
(1_ direction, and the substrate members are in‘staégered
arrangements in'correépondence with the discharge nozzles.
36. An inkjet printer according to Claim 35, wherein the
10 electroformed metal layer forming the nozzle sheet compriSes
nickel or a material comprising said nickel.
37. A method for producing an inkjet print'headrhaving a
plurality of recording elements disposed in a print width
_ direction for dischafging ink from discharge nozzles, the
15 "method comprising'the steps of:
forming a resist laye: having a predetermined pattern
e onto an electrically'conductive substrate using an
insulating photoresist material in correspondence with sizes
of and distances between the diséharge nozzles disposed in
20 rows_for respective ink colors;
selectively forming a layer on a portion of the
substrate where the resist layer is not formed by -
electroforming using a predetermined metal;
removing the resist layer;

‘25_ , separating the electroformed layer from the substrate;




. ABSTRACT An inkjet print head |ncludes one nozzl e sheet (2 %yﬁ % 8
pIurallty of head chips (25) including a plurality of heate ay¢h8 nozzle

¥ sheet (23) is forned of an electroforned netal layer made of nickel or

«'material conprising nickel, and has discharge nozzle rows for respectlve
col ors disposed so that the discharge nozzles are in staggered
arrangenents and so that each set of discharge nozzles partly overl aps
anot her set of discharge nozzles in_ sheet-feed direction. The head chips
are positioned at and affixed to a growth surface side of the nozzle sheet
(23) in staggered arrangenents so that the positions of the discharge

- nozzles and the positions of the heaters correspond to each other.
Accordi igld/, reduction in printing quality caused by displacenent of any.
of the discharge nozzles is prevented fromoccurring, and |anding
posi tions of PAF3ERSPGBE AnRUBRtHaEecBRUPAy Shopriaiey Shabpluzabity

of recording elements at and affixing the substrate member
"to a nozzle sheet so that the discharge nozzles in
5 predetermined numbers in the discharge nozzle rows for the

_respective colors correspond to the recording elements, the

C: . ‘nozzle sheet being formed by separating the electroformed
layer from the substrate.

38. A method for producing a print head according to.
10 . Claim 37, wherein the step of forming.a layer by

electroforming-ie carried out using a material comprising

nickel.
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ABSTRACT

An inkjet pfint head includes one nozzle.sheet'(23) and
a plurality of head chips (25) including a plurality of

heaters. The nozzle sheet (23) is formed of an -

~electroformed metal layer made of nickel or a material

comprising nickel, and has discharge nozzle rows for

- respective colors disposed so that the discharge nozzles are

in staggered arrangements and so that each set of discharge
nozzles partly overlaps another set of discharge nozzles in

a sheet—féed.direction. The head chips are positioned at

‘and affixed to a growth surface side of the nozzle sheet

(23) in staggered arrangements éo that the positions of the
discharge nozzles and the positions of the heaters
correspond to each.other. Accordingly, reduction in
printing qualify.caused by displacement of any of the

discharge nozzles is prevented from occurring, and landing

positions of discharged ink on a recording sheet are

stabilized.






