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M (57) Abstract: An inkjet print head, wherein injection nogiheéﬁgﬁs for
"colors are forned, in staggered shape, on one sheet of nozz eet (23)
by metal electrofornmed |ayers of NI or a material containing Ni for
> speci fied nunber of injection nozzles so that a part Mof the specified
nunber of nozzles can be overl apped with each other in a paper f eedi ng
direction, and a plurality of head tips (25) having N oo a'" 4 May 2006
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~plurality of heaters are stuck, in a staggered row, on the growth surface

~side of the nozzle sheet (23) so that the positions of the injection
- nozzles and the heaters can correEsgerEPTmNEach ot her, whereby printing
quality can be prevented from being | owered by the displacenment of the _
~injection nozzles, and the position of the inpact points of injected ink on
recordi ng paper can be stabilized. (57) W* : ~~i",3ZI =vfr~v a J o~—~| |
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| NKIET PRI NT HEAD Technical Field
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
( J ‘ 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 dlscharge nozzles onto a recording sheet while transporting
the recording 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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The present invention relates to an inkjet print head capable of full
color printing and having a plurality of recording eIenent%“HWé@B@ed‘in'a
print width direction, an 10 inkjet printer including the inkjet print

- head, and a nethod for producing the inkjet print head. Background Art In

recent years, a demand for higher printing speed is 15 drawing attention
to an inkjet printer performng line printing (hereinafter may sinply be
referred to as "line printer"). The line printer can print a predeterm ned

~image in color without noving a print head having di scharge nozzles by

sel ectively causing ink drops to fly fromthe 20 di scharge nozzles onto a
recordi ng sheet while transporting the recording sheet. Rows of the

- di schar gelooezbesnpeovidetluddugr aappinbthabdthaving he pheosding «theet are

successively disposed for respective colors in a direction substantially
per pendhealarhipsadieposdingidhery sidaspordascbosed resta orhe@®mIOr inkj et
printers as that described above, for exanple, 4 May 2006 - 2 a line
print er PrABEQYi Ay dapanasehbagxapivied Bapenk adpplicditidread chi ps di sposed
side by side is disclosed as_a thermal printer in Japanese Unexani ned

Pat ent Rpplicatien Pobl 2eQAiToR4Rp: 2DDI1tIra 495l tpwelntay maleadring er
heating 5 :resistors are _used as energy generating el enents for generating
pressur 8S8hEEGYST BFS dRERRafYi ALCTIK TPRAF2HIRE ey A s,

.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, ﬁhé 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 éhorter than that of an
eledtrophétographic laser beam printer capable of performing
ceolor printing because it ddes not require a'fixing device.

25 However, it is difficult to put such a reiated line
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. The head chi ps cause ink drops to fly fromthe discharge n

head chi ps i A
heating ink in ink chanbers by heaters, 10 that is, the he & P&si stors.
The heaters, etc., are -provided on one seni conduct or substrate in

w correspondence w th the number of discharge nozzles. The entire structure

of the above-described printer can be sinplified by constructing a line
print head by disposing 15 a plurality of the head chips side by side in
correspondence with color inks. In agdition, the above-described printer
can print at a higher speed than an Fnkjet printer of a type in which a
“print head perforns scanning because its print head does not 20 need to
performscanning in a print width direction. Further, the above-described

 printer grAstar adsmrtibge abovehantiot prhctdtapr it beorubs sbonier than that

of .an el ectrophot ographic | aser beam printer capable of performng color
pri nti nFhsedaldeovingdpesbdensrequire a fixi ng- device. 25 However, it is
difficult to put such a related line 4 May 2006 printer descrlbed above -
into practicaP tBe betabsd exampbe, theefdlscwirge protdlems.aden the rel ated
exanpl e, the discharge nozzles are positioned in correspondence with the
p05|t|oﬁ§56¢lpﬁ€dhé&dCoﬁréﬁpﬁgdemﬁérUﬂéheth?npesptiﬂmsh@ﬁdtmerheﬁécharglng

i nk articular color, if an error occurs in the positioning of any
of t¥ e ﬁ@& Schi pEeTEhe Roz+Red P5INAI BERAr §PAgIE Aeha FRINGfinkeohar ti cul ar
col or are %I lLaced. 'As a,result, the

icular color, if an error occurs in 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 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,




color ink does not |and on the proper position, thereby 10 reducin
printing quality. Such a problemoccurs due to the use of a4§¥WG5pgre
conprising nozzles disposed in correspondence with the positions of the
»~ head chips. This problemw || be described with reference to Figs. 13A-to
13D. -15 Fig. 13A shows a case in which, for exanple, when a print head is
formed by di sposing head chips 30A to 30D for respective color inks so
that one head chip is in advance of _ gr_behind a correspondi ng head chip
(staggered arrangenent), discharge nozzles are di sposed at equal intervals
in an 20 arrangenent direction of the head chips 30A to 30D, that is, the
head chi ps are not displaced. Figs. 13B to 13D each show a case in which
" there i shangesr occiunr tihe tpesinbrzehengiofh ahyaobotthdahgadetivgs.tie g. - 13B
shows the case in which the head chip 30C is 25 displaced in the
ar r angedsplacedchiead. chapt BOS sndefhe 8Hy22608 hedd chapge8Bozmdr in the
- nozzle pitch at a boundary between the displaced head chip 30C and .t he
“adj acenth@a®ovhdpryobesigenaths Bosndacgdbeeadenhine3Of sphdcihe head chip
- 30C and the adjacent head _chip 30D. Therefore, uneven printing with 5 _
st r eaks 29326GFE LI Regdsrbap BPRnspbhestfored veevenPringind 3G hows the case
in m@ich t he head chip,30B is displaced in the sheet transportation
diredti ShTEPKSt AFSUTEadB, At ABCRF sERAPERORBILI @R AtTedkidRad chip 30B are

: ' Fig. 13C shows the case in which the head 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.
Therefore, when, for example, printing of a horizontal
‘straight line is earried 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 cese, the.discharge nozzles.at the head
chip 30D are aiso tilted. Therefere, when, for example,
printing of a horizontal straight iine is carried out, the

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 discharge nezzles are

25 /positioned in correspondence with the positions of the head




di spl aced in the sheet transportatlon dlrectlon by an anount 10

correspondi ng to the displacenent of the head chip 30B. Thé&Msyxk086 when,

for exanple, printing of a horizontal straight line is carried out, a

« portion of an image is displaced at a print area of the head chip BOB.

Consequently, a stepped portion is forned.in the printed 15 straight Iine.

Fig. 13D shows the case in which the head chip 30Dis tilted. In this

- case, the discharge nozzles at the head chip 30D are also tilted. :
Therefore, when, for exanple, printing of a horizontal straight line is
carried out, the 20 printed straight line. is bent. In addition, since.the
i nterval between the head chip 30C and the head chip 30D is increased, a

“white snhéab.isApcodddedly@enhpniatbogobfpainsohéddbi@c&bﬁimmmbiédcarrfed
out. As described above, the discharge nozzles are 25 :positioned in

cor r espbyddasponiing hhedpobuplcnwsointberheapoﬁdabgeZ@Dﬁh -y&llohi ps.
Accordingly, when a color print head is constructed by disposing head chlp
rows i nMegepéspordanceandt Alyekl dnks, nhlgenfalleying prebbmokcduks, the
followi.ng problemoccurs even if the precision with which the head chip
corresp6M@Pnéfsthe Brecésier Wistlbo@h%@g nele i Bead celobs edpzresnendichg n, for

' exaq?Ie Japanese Exam ned, Patent Application Publication No. 7- 115504.
That ioaOESSFPﬂeﬁlhé BPPOFLPRSANYS o} NERRAPRARS CHEFE§DVIN A dFOR he

respectlve C Ior% causes what is called
xample, Japanese Examined Patent Application Publication No.

(f | 7-115504. That is, a positioning 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 resnective single colors are precisely
positioned. | |

_Fig. 14A shows a case in which a head chip row 32
correspondlng to a particular color is dlsplaced in a prlnt
width dlrectlon 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
transportatinn.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




registration to occur between the ink discharge nozzles for 10 one col or
and those for another color. This leads to a reduction in ddViay 2006
reproduci bility, resulting in a reduction in-printing quality as descri bed
above. This problemw || be described with reference to Figs. 14A to 14C
In Figs. 14A to 14C, it is assuned that the 15 head chips for respective .
single colors are precisely positioned. Fig. 14A shows a case in which a

“head chip row 32 corresponding to a particular color is displaced in a°

print wdth direction when head cth6r6m5 for the respective 20 col ors,
yellow (Y), magenta (M, cyan (C), and black (K), are disposed in that
order in a recording sheet transportation direction. In this case, a

~magent a folmeidmbge inker o€dthy thaedi spllaged head chip row 32 for magenta (M

is printed by being. displaced in a horizontal direction.25 (arrangenent
direction of Feachlé®ashaohs pd ¢amen Db heiidhegdsead M@ - 6 forned by

i nks of the other colors. Fig. |4B shows a case in which a head chip 32

cor r esperdiragreodangt her apathecuparttolibar (tbhori sthathei hearhe didand r ow 32
corresponding to yellow (Y)) is displaced in a. recording sheet
transpoﬁb&?iéﬁwdﬁge@9r5ﬂ$poﬂdihgst@ax@llaw Vel ] obs i dregrel faardeich by . t he

di spl aced head chip row 32 for vyellowis printed by being displaced in the
sheet tF&ﬁ@ﬁéﬂﬂatﬁgﬁeﬁiFééﬂ?@ﬁrtﬁﬁhpﬁtﬁé¥e¢ﬁ®@@s fIor gl hycaatks of '

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




the other colors. 10 Fig. 14C shows a case in which head chip rows 32
corresponding to particular colors (that is, magenta (M, M @@ﬁ and
bl ack (K) head chip rows 32) are tilted. In this case, images formed by

i nks of the particular colors by the tilted head chip rows 32 are printed
on the recording 15 sheet at snuller -dot intervals. Therefore, the images
are twisted with respect to an image forned by ink of the renmaining
color, that is, the inmages are printed in a tilted state. As described

above, t@@e99§bﬁioﬂ§ QEquféﬁnkIg'%QQ@fg%o %93B9§££§3138 %#@Eﬁég%y af f ect

the printing quality, so that high precision is requir hi's |
particul &F e?miﬂ?attaﬁﬁ Forincindsat apk chyabing ofepisiringhescngse plural ity

- of col osgctTbnishaprseel bhe LRk ddlso%%&g@ nﬁazife% ala%% 23mG0As] fler abl y
affect the printing quality, so that hi recision is

requi r ed P2FRCHT T o t8Eab P &3 h K (@Pélghﬁ%ﬁé g%n‘b’ld@é tph&fiei 8ute% i ncrease

i nk l.andishge pr e@iistRArgd he sGLosse sgggépnal fsha,-pes efint he ydizgchayge nozzles
are sm)othlg? narrower fromthe inner fEIJI p 25 side) to the outer

si de (di §8h ﬁ?ém?ﬁflf:%c@l"s}f dEyschprge p‘F‘?Zr?tleﬁe %I F}ﬁOWfbdrnr ddfonflentlelsni t h

di schar gesnezzhese, 31i shewn dddskh-gectionti Shabssbaeauaeaet f 44 the
cross-sectional, dzehapes are wider, fromthe inner side to the outer side of

t he prlnf ﬂ%ﬁds &Ptépgdopﬁﬁr side of the print head, scattered ink
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




i s discharged, thereby reducing the | anding precision of the ink on the
recordi ng gheet. Di scl osure of Invention In view of the abotMaye8e$i bed
problens, it is an object of exanple enbodi nents of the present invention
to provide an inkjet print head capable of preventing a reduction in
printing quality due to displacenment of. a discharge nozzle, and
stabilizing a | anding position of discharged ink on a recording sheet, an
inkjet print head including the inkjet print head, and a method for
produci ngyitsBeséakielroREi Br heAQecritd BACRLIGPEE With a first aspect of the
present invention, there is provided an inkjet print head having a
plurality of rEcoPafAffdIEnent &P dispsseanin aPRRGNt ofi die  @reeerton for
~di schar giiRgehbkod ) OphéiessChar gecnnzz] esn  LARjdtKpBIndr hdda heap: (onpri si ng:

one nozzl e sheet conprising.a predeterm ned electroforned netal |ayer and
havi ng t B¢ 8t SchaPde 1fELFFERY 4 SNEDPDHD6 I15BOSYH spBsed PRIMows1HER

respecti \@reskieol gbg. dibcaeegisangarw i aesemkRSPREEz1afs,t hendr esent
invention, there is provided an inkjet print head having a  plurality of
‘recor di ng"6P 8heRF S Hi EpRL eJOTRF IS 188 nORS dYAFZ18i SBEEF oFOTBFLHiScHar gi ng i nk
from di sphatgeenizzides eleberoidttjedt pidthll heageeONphESi Rgvigne Izl e sheet
conpri si ng.a . reedneterm ned el ectr.of or ned net al Ia%/e,r and havin t he

di schar g& /623155 3068 e TROFEST S "PedBECEPSR TR c GGy SOLOTS/

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 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 redording elements disposed in a print width
directionl 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 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



and a plurality of substrate nenbers, each including at |least two of the
plurality of recording el ements, wherein the substrate nmenf )
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 correspond to the recording elenents. In accordance with
a third aspect of the present invention, there is provided an inkjet print

‘head having a plurality of recording el enents disposed in a print width

direction for discharging ink fromdischarge nozzles, the inkjet print
head comprising: one nozzle sheet conprising a predetermned el ectroforned
netal |ay@ 5HRE HBARGTERe DFLEharges nokal eshgi speseertiver ongleey

- respecti werir8kp&d Qbstheafgj;@d@hzf,lr@jejﬂeyltgt substrate nenbers, each

including at |l east two of the p

¢ urality of recordi ng el enents, wherein the
substrate ment&r s2AFYFBISPti Bhdt & ARBTERfi38®&to &

grié\it hPres¢dtace of the

‘nozzl e sheeetnsivd,hathdke 1§ spharigRdnozz| eskidt priedetiardd ned gnbers 4 May

2006 - 9 charge nozzle rows for the respective colors

in the di
corr esp_oﬁéufﬁi%tﬁ'e chorre& A efBATRILS ndigRATHant?® Wi tPELRY ot ¢H: aspect of

t he presedtrectivventoon,ditskasegisy paayi deemndi skjLigepridizikead having a
plurali txngge{ ecor i n)g? eACement § disposed in a. %I’I gtew’ dth direction for _
di schar girig” T nkPF1d TP GE 176291 eSP%t REZZI Rk fEEC br FATPHEHE 9 dhpri si ng:
one nozzbeeshigeMmicedpr iedeogra@ormed metal layer and having the
| " discharge nozzles disposed in rows for respective 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




predeterm ned el ectrofornmed netal |ayer and having the discharge nozzles
di sposed in rows for respective ink colors; and a plurali t W May 20st r at e
menbers, each ‘including at |east two of t he plurality of recording
el enents, wherein the substrate nmenbers are positioned at and affixed to
the nozzle sheet so that the dischapge nozzles in predeterm ned nunbers
in the discharge nozzle rows for the respective colors correspond to the
recordi ng el enents, and each discharge nozzle row for the correspondi ng
col or. i-s disppesedin rows Substenpecalivy stk adqltrshi asdia gheapitptomi dth
directio th ratg mber re dIS osed in rows in straight
lines i %Ug%{rg?ae%epoﬁn Z&é?:%é tﬁa‘%}ﬁe di%sE aar%e %ozz]l B | rrrwgcc8£d ahte with a
“fifth aspdorabity hefpresending neéanémrs . th]aaasesulssprma deehizar ¢ nk;eet print
head hav r 0 rdi.ng e ts pose it wi dt h
directi o;ﬁ)%?l@lcgms&éh%% g%lyndg El’(fl’l;g(%r o%od%sc %?%gl r?gfif 8s, ?htgel ARF j pr| nt
head conphestnge thet nbxy| éistleatgec owprilss ngnaprpqleetcha:trremminadmleém:t r of or ned
rot ol pNEL 8hd. Rehadel Nho MIRCNANaE N0RZ| fhet ML aAde 1dofaposed 1D
rows for respective ink® col ors a plurality 5 rate rre ers, each
i ncl udi n§oaresRast ot trheorging sgiamensp. r@@ghdldﬂrgcehemnnszzn'me
substrat %oﬁeﬁ@@rﬁl@r&rrg%ﬁdfﬁ@e@o?gra@ c?ifsE)'oégg ip & be%%gt§gff ce of the
nozzl e sheet so that the discharge nozzles in predetermne ers in-:
t he di scﬁéF@%glﬁozlen@rréﬁé Foe SHRSHréspememhertiusr glisposed in rows

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



correspond to the recording elenments. Each di scharge nozzle row for the
corresponding color is disposed in a substantially straightMa¥®006and the
substrate nenbers are disposed in rows in straight lines in correspondence
with the discharge nozzles. In accordance with a sixth aspect of the
present . invention, there is providedgjan inkjet print head having a
plurality of recording elenents disposed in a print wwdth direction for

di scharging ink fromdischarge nozzles, the inkjet print head conprising:
one nozzlie shesteteoRDIdSH Agmserpr HMet ef s 08gh &l RCt £ 0 QlaRdn PR abphayer and
having th di schar nozzl es di sposed in rows for respectlve ink colors;
and a pl L]:S’ﬁl i 5P 8?ragi?ost“fe§‘f’8rﬁenﬁé?s i acHA99€F I NdrEANIESEES t#d of t he

- plural it yocafespatddicegwetienenrt aa.swwfgej hokBEes substrate nenbers are
p05|t|oned at and affixed tq. the nozzle sheet so that the discharge

nozzl es in prédetEFRTHE hither 8 S?Yleri% AFPEEhaF iR o IRFvR_Af 3t t he
respect i uakget opsintomeaspaagdihg thepnacerdiyngrel ﬁ&ﬁmnga@%ﬂ@n@& schar ge

nozzle r ms fo t he res ectlv ors_are |sp so.t hat the di schar ge
nozzl es o6 ih Pr ?ﬁﬂ%ﬁ éhrﬁﬁﬁb%?S 8 4998 &8k afFYhgenent s,
-~ and thedeubhar@aermenbe$s ahe |nneyagg@medtanﬁﬁmgeaem@ﬁhsumg cossespondence

W th the a ozzl es. In acc ord nce W th a se ect there is
provi ded g%%‘gnkje‘ta{:1 Nt - head havirdg a.?ﬁ%ﬁ%&plf?je r? 88? nge & enent s
dlsposedlamea phdnhawimy htige r éctclmrgeomodizdehangspgsdankid r oows for

respective ink colors; and a plurality 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
direction for dischérging ink from discharge nozeles, the
inkjet prlnt head comprlslng one nozzle sheet comprising a

predetermlned




di scharge nozzles, the inkjet print head conprising: one nozzle sheet
conprising a predeterm ned el ectrofornmed netal |ayer and h&May

di scharge nozzl es disposed in rows for respective ink colors; and a
plurality of substrate nenbers, each including at |east two of the
plurality of recording elenents. gosubstrate menbers are positioned at
and affixed to.a growmh surface of tﬁe nozzl e sheet so that the discharge
nozzl es in predeterm ned nunbers in the discharge nozzle rows for the
respect i e ceotOF Srrkdl IRsRANt 1t Ny €624 dh g el CHE: @“%%9%9' schar ge
nozzle rows for the respective colors are di sposed so t at t i schar ge
nozzl es iFRsPpfedetiertifiiefoRurBIStare 11k SIHGFEYr edndrs angewdats, oand t he

" substrat guBBEbEIS aHawblsSt agga ed RNLANISMENL S 1dLstCORLESpPgRdepce with the
di scharge nozzles. In accordance with an eighth aspect .of the present

i nvent i oRIUEREHEY i FrREOTEERS dRRF8t EheTRithéha Fals g te mSFLg?%ﬁ ity of
recordi ngrel peent sordidssp@seddi Ar fiRd o Whdt Roz £l d eftde@n sbokngi sehar gi ng i nk
from di scharge nozzles, the inkjet print head conprising: one nozzle sheet
conpri si A5 dR A fisned 4PRERF toai6ned 2 PEIRRES of Br BE FEESPaTIer and
havi ng t hezdischauge pezzlws @é§§)élﬁﬂdrel Ned DYEs f@brf:@ﬁﬂﬂﬂ' ¥8 i#ike col ors;
and a plural |$%t£ substratecgerrag each including at |east two of the
plural ity of* r &1 Y ESe netit erBPARERE® sOBEET &t EOHBNDErs thf e '
pOSI ti oneelslaéctamé afdlioxed ate thepswsr| & stieat 9@ tdiaichbbge nozzles

in 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. %
7 In accerdance with a ninth aspect of the present ﬁ
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 i
predetermined eleetroformed metal layer and having the
discharge nozzles disposed in rows for respective iuk colors;
and a plurality ef‘substrate members, each including at least
two of the plurality of recording elements, whérein the
substrate members are posmtioned at and affixed to a growth

surface of the nozzle



di scharge nozzles in predeterm ned nunbers in the discharge nozzle rows
for the respective colors correspond to the recording el erfblf¥2086d t he

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 that each set of the discharge nozzles partly overlaps another set
of the discharge nozzles in a recording nmedium transportation direction,
and the substrate nmenbers are in staggered arrangenents in correspondence
with the discharge nozzles. In accordance with a ninth aspect. of the
present invention, there is provided an inkjet print head having a

pl ural i t PP6EEr 880itirhgtRE efbsthardies foggdernin prraeteimingd @urbers on f or

di schar giing iRk faommdirgehange,R0zzbas, e dHakj ebspddiityeheadi §p4pri sing:
one nozzl e sheet conprising a predeternm ned electroforned netal |ayer and
havi ng tﬁ?rraF%@%ﬁﬁﬁbtﬁSzf%%@FQﬁ“?p@%@ﬂe??ﬁwwﬂﬁ§ fBf FerPeddicveoralke col or s;
~and a pl uoaki t§o0f thsubsispateiv@nensyseash i actpulidag a6 l@ast tmo of the
plurality . of recording elenments, wherein the substrate nmenbers are -

posi ti onSHSERAEIR APFTHEEA o RESUWERLASHr PHERSEY tHe nbzATESHSIAY 2006 -
13 sheetarsangdmintisheardi sehatiger neazh eset nopr eget efiicRedga@urBesSes i N t he
di scharge _n correspond tq the

recordinaaéggiéﬁyé?ﬂ%ﬁ%oéﬂégg¥£g%%?gé%xi?%?ggﬂgﬁﬁﬁg?OPOFﬁée?e§Bediive
col ors arecdrdpusetkdiont hatanshertation direction, and the substrate
' members are in staggered 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 p;urality of recording elements disposed in a print
width direction for discharging ink from discharge nozzles,
'-aﬁd 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 ﬁrint 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:




di scharge nozzles in predeterm ned nunbers are in staggered rrangenents
‘and so that each set of the discharge nozzles partly over|%B%V§ﬂ8 her set
of the discharge nozzles in a recording nmediumtransportation direction,
and the substrate nenbers are in staggered arrangenents in correspondence
with the discharge nozzles. In accorgdance with a tenth aspect of the
present invention, there is provided an inkjet printer conprising a

repl aceabl e head cartridge conprising an inkjet print head having a

pluralityngf eecorst nanel egent su,di13pgsedsi s REbAE  Wdrsdi regtion for

dischargL%% i nk from di scharge nozzles, and one nozzle sheet conprising a
pr edet er MteHAERR @Y drEFReEYO it dihe ayBFabHy Ipdv rRGOFHRT i dERaRE® nozzl es

di sposed wharkoiSthd GubkesResthatdeirBk 68! Qi ibRe@CLOr HANGE LR a0 el eventh
aspect of the ent _invention, there |1s provided an inkjet printer

re
conpri si §*e aIBF@ Faced5PE he3d cEhaY i dbBe copPFRITAF anPFi|Sst pit nt head
havi ng appkteadidineal mewerdi ng efrmeat scrlirgROSRE-AIB adisi No gt
‘direction for discharging ink fromdischarge nozzles; one nozzle sheet
conpri si ﬁ&sgefﬁjevcfef@ﬁﬁf%e‘%?réfl‘eEBf’?‘afthr 8 rg@?%lqgaﬁé?m%'havi ng the
di scharge nozzhesadiepased iwithowa fwlmaspegidae 4rMaghe20Q6esedd i nk

colors; and a plurality of substrate nepbers, each including at |east two
tfon" ?threé%orl i r?d:ogﬁg?r%n?ré,'ln%eetr FHE SOBREL MY nehbers are

of the-pllﬁyg?l y o
posi ti onedpbdtcenideaf fiewed daxrtridge 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 respectivé 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 combrising: a
replaceable 'heéd ,captridge comprising an inkjet print head
having a pluraiity of recording elements disposed in a print
width direction for discharging ink from discharge nozzles;

one nozzle sheet




the nozzl e sheet so that the discharge nozzles in predetermned nunbers in
t he di scharge nozzle rows for the respective colors corresﬂMﬁi’% 5t he
recordi ng el enents. In accordance with a twelfth aspect of the present
invention, there is provided an inkjet printer conprising: a replaceable,
‘head cartridge conprising an inkjet pgint head having a plurality of
recording elenents disposed in a print wdth direction for discharging ink
from di scharge nozzles; one nozzle sheet conprising a predeterm ned
el ect r of eiohpdisivRf ala | gyehebdhitavi Ng1the SticsaBar 98 npzzlies di spgsed in
rows for respective ink colors; and, a plurality of substrate nenbers,
each i nclGdiRg 5be| eL3thanms drzehes pfifresad) B8 LToWscdidi G SerERETR s, ‘
~wherein the subsddsat e aRBNDEr SpRI1iPYPSi & ONRGsAt-a88d Adfiored toa@ growth
surface of Rh , nozzlﬁ sheet so that the discharge nozzles in predeterm ned
nunbers TRFHEDINCHEPIE T2 A% TowB 1Pl ttie OtedpECTFY EGFBERES cor r espond
to the reberdimgriel %I‘ﬂiﬁﬁtﬁaté m@@@@gdﬁm%dﬂiichoﬁeahiﬁ tarn 23pest ©f the
-~ present _inventio there_is provided an inkjet printer conprising: a

repl aceanchg hené’ézggrtrsl G§& cd%pri%l?arjfg a ?nkfjéf’mg‘?ﬁ% he&FELefavity a
pl ural it prefiereudndinueberentia ditsposettharga pidzitle Wickhish @i egitd on for
di schargirgggé&ki‘;rocnglq)irsschaor e noz Igs; Lane nozgl,e shﬁet 4 May 2006 - 15
conprisi ng & predet erm ned elre&PTdf of fred "fet™COF4veY Sna =i i he :
- di schar geanbbzzlieshdrgposedzia rmws for rthspecdinedsponding color is

disposed in a substantially straight line, 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 inciuding 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



ink colors; and a plurality of substrate nenbers, each |nc%§f g% 8 | east
two of the plurality of recording el enents, mhereln the sub&td 8 nmenber s
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 correspond to the fgcording el ements, and each discharge
nozzle row for the corresponding color is disposed in a substantially
straight line, and the substrate nenbers are disposed in rows in straight

lines incotorsesponsanead th t hgedi Sehar@mdozalsntln aggQrdange with a
fourteenth aspect of the present invention,” there is provided an inkjet

printer CORPRAEIHPPZ1eedioNCE8B| &R SATEAFPIIHGE CORPEI $PNgiaROFeK| et pri nt

head hawing as@slﬂaalthéyl@f st LGy NG.nel, eNBRt il SRRSedatd AeRbify Wi dth
di rection for -di sc d:ﬁ% g ink fromdi schar ge nozzles; one nozzle sheet

conpri si A§Sa prRYt dSel-BcFHER ffed 1078t 4P FayEISPORGCRET| WiER he
di schargehloazécﬂ&ﬂdﬂesmsﬁrbs nrows for. respective ink colors; and a

plurality of substrat nmenbers, each_including at |east two of the
plurality of EPecaocrcc?irﬁﬁn%? effEhls 2 V\%Eﬁ’ ghésﬁﬁﬁgt 1ot et BenBEREcRY e

posi ti onedvattiang aftferced st @)ravgdi@&\ltﬁmsumf:?éiﬁ wfiddee rempkesisheat of the
nozzl e sh el. S0 t.hat th di sch%lgge nozzl.es in_predeterm ned nunbers in the

"di schar gé %ozz'?aeblreom%e r CHhE L8 s Pt EE LRI VA oF mFindol byl
.correspohdvi;m;t&\ephemdnﬂhyng»felrenfeﬁdimg aelkneath 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 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 members are 1in staggered arrangements in

correspondence with the discharge nozzles.
In accordance with a sixteenth aspect of the present

1nvent10n, there is




di scharge nozzle row for the corresponding color is di sposeg in a
substantially straight line, and the substrate nenbers are Maé’pﬁ%’@d in
rows in straight lines in correspondence with the discharge nozzles. In
accordance with a fifteenth aspect of the present invention, there is
provi ded an inkjet printer conprising: a replaceable head cartridge
conprising an inkjet print head having a plurality of recording el enents
di sposed in a print wdth directionlfor discharging ink from discharge
nozzl es; one nozzle sheet conprising a predeterm ned el ectroforned netal
| ayer and having the di scharge nozzles disposed in rows for respective ink
col ors; é’rf&’védfﬂ?uraé’l i fPKOFT SEFLRFRF e COMPFBERRY enchePhererliley headeast two
~of the plaaxalifiye ofomgracehdi B8 eheyeat srimhes&id g ngulstyidta 1 pepbers are
posi ti oneﬁlF at ang, affixed to the nozzle sheet so that "'t he- discharge
nozzl es iM PrEJETEITI HETRGADEF FI58% HE §i SERBEgBLIHbAIrectoaR foF t he

respect i v sehhoginCOLRRS PRyteh t @ikBRardeecabdi Nk £l @ReNnt so-AarRd the.¢i schar ge
nozzl e rows for. the ctive col osz_?are di sposed so that the di scharge

res
nozzl'es RTpredtt efni ﬁ’éggﬁﬁmdar &L T AT AERG BB e MY T andé¥EAt s29 t h
respect thevang ecoe dihgchnadieumoteaas pai éedd<an idi regisi obr aGpebhevsubstrate
menber s in_staggered arrangenents in_ correspondence with the discharge
nozzl es. gﬁjﬁ ag%%orr éncgng\/i th apnjg‘\r%ﬁé%ﬁt hogsrfé’as%gt? he"PELEnt S#Fvent i on,
there isificMgirR0GE -ed¥t 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 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 accordance 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




provided an inkjet printer conprising a replaceable head ?M |%g$
conprising an inkjet print head having a plurality of reco & 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 i \r)%lpr edet erm ned nunbers in the discharge
nozzl e r oRS-Ufor t"ﬁe 1°8ShektY? & ddifoPducat et fdndersr i rdeseatng

" el enent s, whemdihhehdiseBargee n@a?tﬂdeesr avs pedidibachespestd WEriGohofs are

di sposed SQ that the di schar 9e nozzles in predeterm ned nunbers are in

st agger ed gr r dhg&tent SARSEh  TespERit t other eCOPER M SredPRFF {5%anshr tat i on
di r ecti opredaterditeds ubstoeate ine ey Sdﬂ‘ﬁ(ﬁldr@estr&gz@&l’eeckcﬁfsl’ ahgenerd s in
correspo&%gﬁggt th the di schar %e nOé %@ I n accordan(ie with a seventeenth

aspect -0 SRt SVt SSRo th proviEdens af FRRTEL pPitht er
conpri si rige adlscéplraeeaﬂncbzezﬂeeadoﬁar tfdrdgeheonpysipRicagvan ddikjret prd nt head
i ecti onrbefid o oer PEE T BT BtiR ek ass) o8, PR RERE cheet
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 discharge nozzles in
predEtern1nedIH“@R§%§dah£thftglECQEngeenth aspect 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




-4 May 2006 - 19 nozzle rows for the respective colors corr n t he
recordi ng -el enents, and the discharge nozzle rows for the ?@g%%gg#ge
colors are disposed 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
recordi ng medium transportation direction, and the substrate nenbers are
in staggered arrangenents in corre§Q?pQ§nce wi th the discharge nozzles.
In accordance with a nineteenth aspect of the present . invention, there is
provided a nethod for producing an inkjet print head having a plurality of
.recording el enents disposed in a print width direction for discharging ink
from di &GS Imopriessterndnget hoabesspinsihg dheckaegs ndzzlerning a
resi st |ayer having a predeterm ned pattern onto an electrically
conduct FP¥Ss §9%t hee TSPRGTANSI ROUPESI AGTPRBPOREsT St that Betarding
correspondence mﬁtg_sizes of and dj stances between the discharge nozzles
di spose&-THePGRe £5F PEZGLEt FhEeFnReéBFofSrmedebBcPeR@T§LIRT NEg a |.ayer on

a portign of the substrate _where the resist layer is not fornmed by
electroFgFﬁFﬁﬁgﬁ§Pﬁ§ ;ayﬁfeSEP@rFpﬁeauﬁﬁFE?Fereaning the resist |ayer;

sepa§ating the electroforned |ayer fromthe substrate; and positioning a
substirate nenber conprising the plurality of recording elenents at and

affixing,the subsLtpteoMegRernLopI9zzLe Sheet so that the discharge

_(~. ' 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.




-4 May 2006 - 20 nozzles in predeterm ned nunbers in the dig Mpghozzl e
rows for the respective colors correspond to the recording elénents, the
- nozzl e sheet being formed by separating the electroforned | ayer-fromthe
~substrate. 5 Brief Description of the Drawings r Fig. "1 is an expl oded
perspective view of a detailed structure of a head of a first enbodi nent.
-Fig. 2 illustrates the steps of formng a nozzle sheet 10 in the
enbodiment. Fig. 3 is a sectional mi@q(j a detailed structure of the head
of the enbodinent. Fig. 4 is a sectional view show ng the rel ationship
‘between the positions of head chips and the position of the 15 nozzle
- sheet. Fig. 5.is a_plan view of the arrangenent of the head chips in the
first enbodi Feff: kB stogA0Polibbistrake rohe poeivices ofh hemdichigaters are
driven in the enbodinment. 20 Fig. 7. is an expl oded perspective view of a
det ai | ed®¥é&t HEt6P§p8Ft&Vﬁe§818FsawgééoﬁEYeﬁﬁoﬁhﬁehGadFt@lp8r®Bsa pl an view
of the arran enen%}of he chi iin the second enbodinent. Fig. 9 is a

pl an vi &R of “PREC F’&nfj@ At 8 eh@éapéﬁ%@ ipsaj Rrant hhead ewbodherent .
' third embodiment.

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
51mply referred to as "head") 21 which performs line

25  printing and has a plurality of recording elements disposed




-4 May 2006 - 21 Figs. 10A to 10D illustrate the positions gfy, gChi p
rows for respective colors when any of the head chip rows for -respective
colors are displaced in a print head of the third enbodinent. 5 Figs. 11A
- 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 Fi 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
col ors &PfeddiPFpiRdc¥ddith direchien €orofdipehargheadinBestombde for Carrying
Qut the | nvention Hereunder, enbodi ments of the present invention wll be
20 descFi5E8aK%En NPererEnde forAd afarhnglectFpEermEibbalyerentdrmad shown in

Fig. 1, an inkjet print head (hereinafter sinply referred to as "head") 21
whi ch pggfgﬁﬁégﬁiﬁg I5MBFPREANgCARBThAS Y Blakal it yTle hexdrafing el enents

_d'Spose%oﬁp¥§¥e%0g6nbz§%e sheet 23, a plurality of head chips

5 (substrate members) 25, and a 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). In 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




‘ -in aprint wdth direction for dischargi-ng ink from diSChaQQE3QR@§|es IS
z formed of an electroforned |ayer formed. of nickel or a mat eri 4| npri sing
ni ckel. The head 21 conprises a nozzle sheet 23, a plurality of head chips
- 5 (substrate nenbers) 25, and a nenber 26. In the nozzle sheet 23, four
di scharge nozzle rows for respective colors, vyellow, magenta, cyan, and
bl ack, are disposed in correspondence with printing operations using the
colors vyellow, magenta, cyan, and blagk and in substantially 10 straight
lines iin a direction in which the rows"traverse a sheet (that is, print
wi dt.h direction). In correspondence wth the discharge nozzle rows for the
~respective colors, the head chips 25 are successively disposed on the
nozzl e REAE@r9L38.n 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 i nt8eanPaadR §hPehcéd aRdPreceasedxed thatheinoekie shess 23, so
that ink ths are forned between the nenber 26 and a head cartridge 20
.shown irF%gafon PP IRs 3o SPR SEdg abgvet keehsggrertpge2Beatersor ned by
processkﬂg_a§§ilicon 2ybstrate 27 by integrated circuit techniques. Each
head. chi®p 25 CofASes nEFCerE198Sak@ atnar Poaterecalt 2pe. fqrecheat ers 28

are heat] nts.,(recording.elements) for heating ink and are -
succgssﬁvggvgé 1’F?pgéédsgiggaﬁylg#dgﬁaTﬁgrar59eaE?r€8FT§d2@tdF?%e the 4
~May ZOQQééﬁgétive heaters 28. Discharge nozzles 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




|

. heatefs 28. The nozzle sheet 23 is procesSed so that circulgégggg®§

section openings are disposed above the respective heaters _
exanple, partitions for the heaters 28 are formed 5 by dry filns 24, so

- that ink chanbers 30 are fornmed at the respective heaters 28. Discharge

nozzles 31 are fornmed in the nozzle sheet 23 so that ink drops 36 can fly.
Such heaters 28 ‘are di sposed near sides of the respective head chips 25. A
side of each drive film24 .10 wher he heaters 28 are formed has the
shape of conmb 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

from t herR& fde i ds ofrdreefigrke diisehes gehaelsbadist, stde bgksidegui ded to-

the ink chambers. 30 _at the respective heaters 28 from |l ongitudi nal edges
of the head ¢Rirps SBOVEntBECATRBRESRANRE 98, the pheadachips 2pethat a side

‘opp05|tq%%9 t@e @lde where the heaters 28 are provided. 20 Fl exible w ring

e &0y 1S Ah &g adges4 visy PRak Phstheadfranps 25 can
an_i nk di scharge mechani sm for

be driven., Accordingly, .in. the head 21 :
cgus{h;%gﬁgigﬁﬁg é%%ﬁé égnﬂg Eﬁ?'?ign1tﬁ§ §he¥RatBeFhBzzPestBe Reagri ses

substrat

‘the che r , i nk.chanbers, k30, ,and the discharge nozzles 25 31. The
5 Q&ﬁp 5%% h%g%nﬁég §§P

head™ chi ps$ are for hgysgﬁgcg GEEy 8 8p6sPhEPaSRRy1ROBE - 24

straight line on the nozzle sheet 23, at one side of the ink

‘(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




.the heaters 28 of the ink di scharge nmechani sm si de by side.4“§;%w0§ shows
the arrangenent of the head chips 25 in the enbodi nent, and’i Y nl ar ged
view of a portion froma side of a sheet 14 in Fig. 12. As shown in Fig.
5, the head 5 chips 25 having the sanme structures are disposed in a
straight line on the nozzle sheet 23, at one side of the ink paths 33 for
the respective colors. In the head 21, the nozzle sheet 23 is fornmed so
that predeterm ned nunbers of successd vely fornmed di scharge 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. In correspondence
W th the nozzle sheet 23, predetermnm ned nunbers of heaters 28 of each head
chi p 25 SH39§ Jiv8d Pbased tls toardd friesi theodisicbasgar sozslehi Bledtia t he
sheet feed direction. Fig. 5 exa%gerates the shift anounts in. the sheet
feed di FO&Son? FRYGEdES Bdderor INe kARl e 6AsPRPI Py the désehapseéon, Fig. 5
shows a_case in__which three %roups of seven di scharge nozzles are used.
This al PQ#EEScRFeSd VER FUBBEES dff ErreePyndsecenditbotleschar ge nozzl es
‘whose p%g%gé%nsv%re shifted in the sheet feed direction in order to
successivary drive PPRESgPOBBEUS - heat ers. The order in which the heaters 28
are grive w escribed with reference to Figs., 6A to 6G Seven
di scﬁar e ZSA%OQ%D%% gﬁ %%g'ea%’ grisTp e %tesfsgvg}‘gwrtd'rﬂ fGi9-edd n 4 May

g .
2006 - 23 fed, in phase 1, discharge nozzles 1 nearest the 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 D2. 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 embodiment, 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, so

20‘.that a tone is produced. In the embodiment, up to eight

liquid drops are 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, only some of the

25  discharge nozzles are shown.




. stages fromphases 1 to 7 fromthe di scharge nozzles 31 at 3 M3 5&314
~entering side. In Figs. 6A and 6G the discharge nozzles are ngen nunber s
in correspondence with the respective phase nunbers. 5 As shown in Fig.
- 6A, when the sheet 14 shown in Fig. 12 is fed, in phase 1, discharge
nozzles 1 nearest the sheet entering side are driven in order to formdots
D1. Then, when the sheet 14 is fed to the positions of next discharge
nozzles 2 (Fig. 6B), the next dlschar nozzles 2 are driven 10 to form
dots D2. Subsequently, discharge nozgles 3 to 7 are successively driven in
synchronismwi th the sheet feed to successively formrespective dots
(Figs. 6Cto 6G. Accordingly, in the enbodi nent, the discharge nozzles 31
in- one groublase, dasvelrovn h fRiyend (R) miawgsinsardithe diedeargd st5 nozzl es
31 | abel'ed with the same nunbers in different groups can be driven at. the
sane timaterhathdshuagd2to formqai dediop lavef ol ngiunes dotidlmeamed to
formone _dot. By varying the nunber of liquid drops for formng this one
dot, the sﬁEEréﬁlwﬁEeaBt1ﬂst9a15éﬂ“ epteoat vgainlessesterlor oduced. In the
enbodlnent | iquid drops are used to formone dot. A method

for forAPRYE FEEealg’B@ng’é%cW%eﬂh?l‘(b&er% Ehget2 (BR. wiThe pakigs@mticoed with
oG8 5L ek P ISt on PLIPLLLY, L descryption T Fra. 2, only
approximately 1 mm. Using a mask 104, only a pattern resist
'(f 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
| um on portions of the substrate (matrix) 101 where the'
resist 1ayer 103 is not formed {(the substrate 101 is plated)
20 The electroformed 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




First, as shown in Fig. 2(B), an insulating photoresist material is used
to forma resist layer 102 with a thickness of approxinateﬂQWQM?QQQ 15 m
onto a stainless-steel substrate (matrix) 101 shown in Fig. 2(A). The

- substrate 5 101 is electrically conductive and has a thickness of
approximately 1 mm Using a mask 104, only a pattern resist layer 103 is
irradiated with |aser |ight. The pattern resist layer 103 is forned for

di sposi ng di scharge nozzles in rows 5{”; respective colors substantially in
straight 10 lines and in the print width direction as showmn in Fig. 5. The
size of each discharge nozzle in each discharge nozzle row of the
corresponding color is approximately 17 gm and the interval between the

" cent er s Nof2Zdd et fivgz thes riespegpprexcodbebymag alsdSbéleformad spown in
"Fig. 2(C), developnment is carried out, after which, as shown in Fig. 2(D)
an el ectytGhdmge @1 ByECchings | Hoyeveeri tokyetohimd methodhi ¢hheksiof
~approximately 12 mon portions of the substrate (matrix) 101 where the
resist Pay&t FESHEIGEtNeFnedS(#Rels0bsPPACcctoRing pehed) . ando The

el ectrof ormed | ayer ,105.,is.formed of nickel or a material conprijsing

ni ckel . UFén, “@?ééh&\}%ndilﬁfﬁpg.ltzlﬂm forpngheedisehpagernanales yihbved.
After this, the electroforgeg.lﬁyer 105,is separated fromthe substrate
101, t h&PeBy PEFnPAG thE 82 28 sREGF153°0 95 The above- descri bed nozzl e

sheet haVIngTBergﬁgﬁPg&qgeéhggyhégxg%érzggproducibility because it

(?: N 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




’

. nozzle rows for the respective colors may al so be formed by etching or
punchi ng. However, the etching nethod, which is a wet etchfMpm08od, is
an isotropic etching method, and, thus, nakes it difficult to formthe

- discharge nozzles with 5 the proper sizes with high precision. The

punchi ng net hod has poor reproducibility because it is difficult to
continue form ng holes corresponding to the discharge nozzles with the
same shape and size when a punching,@gukais replaced. In addition, the
punching 10 nmethod results in high manufacturing costs because in
requires a secondary processing operation due to burrs that remain when the
holes are forned. Therefore, the nozzle sheet is forned by an _ '
" el ect r of GHAtA@ TR tEieRg FhekBrsdtianmatethal noorpei shagt 15 andkel
because this mgthod nakes it possible to formdischarge nozzles of the sane
requi r ed’$nBPSLAARTS| P& threbrssl ¢hapst RE propeFimpiatianBedn the nozzle

sheet at the ane tinme, and has good reproducibility. In the enbodi nent,
si nce tﬁ%%@FééiF@F&Pﬁgg F&VBPnfﬁggiEr?hpﬁﬁe?hPHQniFhéigesﬁst-20 | ayer 103,
TS Smootnly RAPPBHEP: (oharte FOGRHITR: s rrate M8 AId ISR A head chi ps
20 19, AR eafll 20°BLAe 2T en L ERL L0 SETEL, | e 08 Blogmid o e
| ner eashagelnk chanding RREChSEITe LReQEICLof0e 20N, DB MY, 2006, 28
(fh 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, it 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




.relationship between the position of the nozzle sheet 31 and. the
positions of the head chips 25 in a sinple manner, the ot h&Mat 2046 ur al
conponents are not shown in Fig. 4. Although, in the enbodinment, nickel

- having excellent 5 ink resistance is used as the material of the
el ectroforned |ayer, that is, the nozzle sheet, copper may also be used as
the material of the nozzle sheet. Although the substrate 101 i's nade of
stai nl ess steel -because stainless steel has excellent flattening 10
characteristics and increases the separability of natural oxide film ‘it
may al so be nmade of glass sputtered with chromum The head chips 25
include the heaters 28 as energy generating elenents for generating
“pr essur @fdierigy the teagi sdHidsgi2hg tionknkr oozzhe dhsehalgewherel keof the
discharge nozzle rows for the respective colors fornmed in the nozzle
sheet 23IFGHAEFDFOKEIE &OMEg ToKe threceSBREtABE Lajers188e foumedhe
substrate 1Q1 a§ descri bed above. As shown in Fi%. 3, with an ink
di schar §HFg dicrdcBitoNEn @ TORE s BPFacdenSs t RBerelnsat epserr Eordy ng
el enent s %ﬁb i ng per engicular to each other, the head chips 25 are
affixedo%o% e%ﬁggnglgﬁe P 25¢ fdhsplaepdpettoif BOPaERIGNEDt er et hod. In
this en% iLent .. 1Rk is discga ed by the face-shooter nethod because the
head” chi %%"’%%Fa%sggﬁﬁﬁ?eﬁﬁ:f B3 olilEooPhESRBIRALNg et chatg AsnQeEEITbed
_above,lthe pfhgtrggggn'fsf8{9§9 $@fﬁ'%§'e§g§§%_téx%igs. 11A to 11C.

(?_ 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

AL prevent a reduction 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




affixing the head chips 25 to one nozzle sheet 23 where the,  di scharge
nozzle rows for the respective colors are forned precisely4HPV@ﬁ@6proper
positions. Therefore, even if any of the head chips 25 are displaced, it is
- possible to 5 prevent displacenent of the correspondi ng di scharge nozzles.
The reason is given with reference to Figs. 11A to 11C. 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 shogws a case in which a head chip row 32
is 10 displaced in a sheet feed direc¢tion; and Fig. 11C shows a case in
whi ch head chip rows 32 for particular colors are tilted. Since the

di scharge nozzles are forned in the proper |ocations of the nozzle sheet

" with hi phepredestonc plempptpossibeadt of phesbarsdi spl acenent .between the

di scharge 15 nozzles for the particular colors. Accordingly, in this

enbodi nent, #tlirepesknipe inclytieveriiher ahalatdencribast iprtingg heaal ity
‘caused by the_displacenment of any of the discharge nozzles,. and to
‘stabili Eﬁ Fhél BRdARGCpORPEI BhshoFefrEeRAR B Fh@- shéet. 20 Therefore, the
printing qualgi can pe enhanced., Al though the enbodi nent is described
using as an # j\a/l‘h%l%“ami%r%ller it IS R Ry dsemEcgiatgd AR, aby ,
driving_heaters, th resent _inventjon is not limted thereto. Therefore,
the!%re§8ﬁ apﬁgéﬁfiﬁﬂBFénﬁp%?ica%Yel?%Frﬁ%nﬁoﬁ W&fipI 2 13 ne printer for

diScharggﬂgakgkngysgéégén944ag®¥eé%¥§£ﬁgz%£dium into a slot in the
' 5 - front surface of the housing 12, the sheets 14 can be fed.
'-(i' 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




_ piezoelectric elenents instead of heaters. A line printer includiqg t he
above-descri bed print head 21 wll be described wth refer%ﬂ@&ng Fig. 12.
Aline printer 11 is in its entirety acconmodated in a 5 rectangul ar
housi ng 12. By inserting a sheet tray 13 containing sheets 14 as recording
mediuminto a slot in the front surface of the housing 12, the sheets 14
can be fed. When the sheet tray 13 is inserted into the line printer 11
fromthe slot, the sheets 14 are pgsg§duagainst a 10 sheet-feed roller 16
by a predeterm ned nmechanism Rotation of the sheet-feed roller 16 causes
the sheets 14 to be fed towards the back of the. line printer 11 fromthe
sheet tray 13 in the direction of arrow A In the line printer 11
" reversedigrhargel13lake di sposed at a side towards which the 15 sheets are
fed. By, for_exanple, rotation of the reverse rollers 17, the direction in

whi ch the shBetEhahead qagiidamidbhdda qead dlnangldidiaet ildne as
indicated hy arrow B. In the line printer 11, the sheets 14 whose feeding
directi BR2AS SQFt ¥R&4OYo PRECHFR ecEYHNY ANGhRER by disrpsadhidported by, |
O CSRLeoBPAE b8L L 5. op, Lhal. (he, sheels, 14 bags oust e sheet
[1ont skt ase; by WiSalhle LI ST AF BB 1 CR1 0. B artoy Oy the | e
by arr oy, P Belyee, L0 SPW 1} % §8s48 APdid G Y £P06 f, ;31
~, 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

rows for respective colors are disposed in a nozzle sheet so

25 that discharge nozzles in predetermined numbers are in




di scharge slot. In the head cartridge 20, the head 21 including |ine “heads
for yellow, magenta, cyan, and black is disposed at the bof 6a hol der
22 -having a predeterm ned shape, and 5 the yell ow, nmagenta, cyan, and bl ack
- ink cartridges Y, M C, and B are successively disposed in the hol der 22.

This allows the line printer 11 to print inmages by discharging respective

color inks onto the sheets 14 fromthe respective 1line heads. 10 As
descri bed, above, since a nozzle sheet,for four colors, whichis a
characteristic of the present inventi®n, s provided, the positional

preci sion of each discharge nozzles is conpensated, thereby facilitating
repl acement of the cartridge conpared to that in the past. 15 (Second

" Enbodi neritdodarache fiangeremisdi medt hebduchdpscar geendzzpesedwsnf or the
respective ink colors are fornmed in the nozzle sheet 23 substantially in
st rai ghtthe megzdsd sheethd ndistegoroed arzangkinehtshéy toavespendesbeet
(print width direction), and the head chips 25 are disposed on the nozzle
sheet | Witdwdhien disghsrge: nazRy-estr alyst okhass sknuconraspbadtnceswith t he
di scharge nozzles. In this enbodiment, discharge nozzle rows for

. respect iAFE EHCoPEMgy @5dit8888e8Ti Khg ﬁéfﬁFeeﬁh@a@mgthSaﬂﬁatt@m%charge

nozzles i, redetern ned nunbers are in 4 May 2006 - 32 :
: g w1ﬂlpno% %e descri egbbelow. In addi%ion, the method for

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
(TE ‘ 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




- chips 2

. staggered arrangenents, and head chips 25 are di sposed on  the nozzle sheet

in staggered arrangenents in correspondence wth the discH&W@@zﬁggzles.
The other structural features "are the sane as those of the first

- enbodi ment, and, thus, 5 will not be described .below. In addition, the

met hod for producing the nozzle sheet is the sane, and, thus, will not be
descri bed below either. As shown in Fig. 7, a head 21 is formed of an

el ectroformed | ayer formed of nickel a material 10 conprising nickel

The head 21 conprises a nozzl e sheet , a plurality of head chips
(substrate nmenbers) 25, and a nenber 26. In the nozzle sheet 23, four

di scharge. nozzle rows for respective colors, yellow nmagenta, cyan, and:

" bl ack, erheds & iamde sheebpeddencs nikdge pPi showy dpeFagi oh2. 15 using

the colors yell ow, nagenta, cyan, and black so that the discharge nozzles
in predeternfhgd RufBErVS Bhe arspesementnoftbigdreatl arlripmetfentts, with

equal ig&ggvals het ween the discharge nozzles in a direction in which the.
rows tr §BPoS1mRaEy efRalsi 80 BRIALIRAIVASHI PECRiRATLiPR EBPRespondence

20 with the dischar nozzle rows for the_respective colors, the head
§% rglgﬁsﬁgsgge ﬁ%?ﬁg ﬁgz%PeF§Hee9223 A fhewnsinghidedBar r angenent s

d ffi to.the,. | heet 23. A f f the, b 26 facin
the feadnenrset,£hibR® 2l BanTafi Fheprates SERUPHEDSS FERGN: SOPTetehnd |5
af fixed .53 13,Lhe UREekersnegt 223,188, h0R | "l; B3 15§18, 0L med between 4
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(ﬂl {staggered arrangement) on both 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 strﬁcture 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




. the nenber 26 and the head cartridge 20 shown in Fig. 12. Fhﬁ. 8 shows the
arrangenent of the head chips 25 in the enbodinment, and is & ®bged vi ew

of a portion from the side of the sheet 14 in Fig. 12. As shown in Fig. 8,

- the head chips 25 having the same structures are di sposed on the nozzle

sheet 23 in an alternately displaced manner (staggered arrangenent) on .

- both sides of ink paths 33 for the respective colors. In each head chip

- 25, heaters 28 are disposed at ink_ h 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 nmakes it possible for the head 21 to supply ink to

" each hed&d Q8§ F2Bachhoghgh ofrdaitnik spatfifoB3bsyspenvhoentashedokbr one

Accordingly, 15 the structure of .the head 21 is sinplified, so that the"

' printinéxH¥ “sion results in higher resolution. Even if the head chips 25
~are di sposed, rotati ng each head_chip 25 on one side through an angle of
180 degrees "WAFBhtREsPLetPebIBatAZRtEs 2K pSBEIRd the hiemainrs, pads 34
20 are di.sposed at _su stﬁng'alky the centers of sides of the respective.

_head chip§ 2555 &R drt&Ag h@n SHFEEt PONTRE PR @hdeharhevacEhtes 31
(pript w dt irection), so_that the, positions of the pads 34 are not
changedgﬁgh%gghﬁngéhgr%egalvff,EVIg%?ﬁ eshﬂ??ﬂﬁ %%b%??%gégec%mh%%ﬁed to the
Pa0s ogcthes; 1ANATEN thEHeGRLRS 87 PHE RLEYCHLES, "LOIAIoLEY fHigposed 4

¢

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.




|

_ close to each other, that is, frombeing concentrated at one. portion. When

the di scharge nozzles are shifted in this manner, the or deft May 3RPch the
heaters of the head chi ps above the 5 ink paths 33 are driven by drive
signals is opposite to the order in which the heaters of the head chips
bel ow the ink paths 33 are driven by drive signals. Therefore, in the
enbodi nent, each head chip 25 is fornmed so that the driving order by a
drive circuit can be switched. 10 Accprdingly, in the enbodinent, 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

di scharge nozzles in predeterm ned nunbers are in the staggered

“arrangenments with the distance between the centers 15 of adjacent discharge

nozzl es bein? equal in the direction in which the discharge nozzle rows
traverse the GREES FPPPdtmenk bt h direction). The head chips 25 are affixed
to this one ozgﬂgiggget 23 to fornga rin%rhead. Thgrefore, as in the
first enbodi nent?®if ¢ WP BEENERE pr 1t P FRARAR inarake TPOSprinting
L U B EP JEC TR 1BV Plo e L SE LR v, nopz G and, s
o0 P, et R0 OTETBLOn, RS Lanl SRSl DU, e
increa?@hée§955§598d 4rMBYq8R08t s FPth the distance between each
(?‘ 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 tfansportation direction).
| Fig. 9 shoﬁs the arrangement of héad_chips 25 in the
(i} 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 coloré
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




~(Third Enbodinent) In the second enbodi nent, four discharge nozzle rows

for the respective colors are disposed in the nozzle sheet t hat
di scharge nozzles in predeterm ned nunbers are in the staggered
- arrangenents with the di stance between each discharge nozzl e being the
same in the direction in which the discharge nozzle rows traverse the

sheet (print wwdth direction), and the head chips 25 are di sposed on the
nozzle 10 sheet 23 in the'staggereq_qg angenents in correspondence with the
di scharge nozzle rows. In this enbodiment, further, discharge nozzle rows
-are di sposed so that each set of discharge nozzles partly overl aps another
set of discharge nozzles in a sheet transportation direction (recording 15
" medi um Gigebpogeatiosn léisr ecei edjackng. e8ckhowberheliowanpetent of head
chips 25 in the enbodinent, and is an enlarged view of a portion fromthe
sheet 140%isd®Yi fhri gorresppadingwhwpnagijgcent, head dhiphar gBhenozzl es of
the di scharge nozzle rows for respective colors 20 are disposed in
stagger@ﬁxéPFénﬁénéﬁﬁsﬁoﬁﬁdmﬁﬁe§ugheavﬁﬁhﬁéﬁonﬁh@f,tb@ adj acent di scharge
nozzl es | n staggered arrangenents, three discharge nozzles 31 and. another
t hree &P?Eﬁ&Fgglﬁ5ifﬁe?eﬁyeﬁvthﬁpaﬂﬁaﬁegﬁe@?a¢e@@lﬁﬁr%%$$on. By virtue of

t he above-described structure, overlapping 25 portions where the |ocations
f or orﬁPﬁéca8Egebyapﬁe %hHﬁy EGBGPgeggntd?sEﬁQPﬁElﬂ%zimé%r%ﬁQQQﬂﬁ acent -

each opGgglgk§gm1n1xture 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




. dots by the corresponding two adjacent head chips. The mxture of the dots
makes the variations of the characteristics between the adf&&m006ead
chips less noticeable, and, thus, can prevent a reduction in printing
quality. Fig. 10A shows a case in which, for exanple, when a print head is
formed by disposing the head chips 25 for the respective colors in the
staggered arrangenents in the 10 sheet-feed direction, the discharge
nozzl es are di sposed at equal intejg§}s_in'the arrangenment direction of
the head chips 25, that is, the head chips are not displaced. Fig. 108
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 - f &g zdiBe@ticottispoged LOCroWews na thesstpgaphedhaaraeaement ps@5 is -
di splaced in the sheet-feed direction; and Fig. 10D shows a case in which
head chitf@tosashe seiti odd diaghaggepaozadnst PéﬂgvggV-eEbE)@oalltaﬂ,leEven if any
of 20 the h agﬁchips 25 thensel yes are displaced; the discharge nozzles
are for & SRGF I NOREeESat Nt hBepEBBEE tIra3BaPPBRALIRRN hi gh
precisi%E, sg.that it i%&BOSSi lLe to grevent di spl acenent of any of the
nozzl es ¥3E°LACR (FgFPradrgr MEGLER. T58hARPEFAFAGNyIIFRCE R bntisli Hent |
sinc§ th discharﬁgﬁéog%%e%QQGii 37 nozzkfg are disposed in rows in the

: the second : . :
st agger 54aPraRgs is possi to prevent a reduction

Vin 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.




. that each set of discharge nozzles partly overlaps another set of

di scharge nozzles in the sheet transportation direction (r et &Y 4096 medi um

transportation direction), as in 5 the second enbodinent, it is possible

- to prevent a reduction in printing quality caused by displacement of any of

the discharge nozzles, ‘and, thus, to stabilize the landing position of

di scharged ink on the sheet. In addition, the size of each discharge

nozzle is reduced, and, thus, the 10 é@tgrval_betmeen each nozzle is

reduced. Therefore, it is possible to increase resolution. Further,

variations in the <characteristics between adjacent head chi ps becone | ess

~ noticeable, and, thus, a reduction in printing quality is prevented. 15
“Industrial Applicability The inkjetCIfiMi head, the inkjet printer, and the
nethod for, prqoducing the inkjet print head are effective in preventing a
reduct i on %i°n YA LBy heads BaVBRa2e Bilypratbrenf vecanging the
dischargﬁenoz%les“ and in,stabiIinn%,an ink discharge angle. 4 May 2006 38
CLAIMB “TMRA GenkIEPO5 PNt PhBaB haYi HGOhDpRiFaFELgn of oF c@bsdnagoet@nent s
di sposed.i,n rijat. w.dth direction for  dischargin i nk from di scharge
oool oo o 3ol Wl ol RoETRlo0 kel kgl bALRE nedd B

nozzl es, nkj et
5 comprising: :

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? . electroformed 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




-

one nozzl e sheet conprising a predeterm ned electroforned netal |ayer and
havi ng the di scharge nozzles disposed in rows for respecti ¢&ayid06al ors.
2. An inkjet print head according to Claim1, wherein the 10 electroforned -

- netal layer 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 width direction for discharging

i nk from di scharge nozzles, the inkj print head 15 conprising: one nozzle
sheet conprising a predeterm ned el ectroforned netal |ayer and having the

~di scharge nozzles disposed in rows for respective ink colors; and a

plurality of 'substrate nenbers, each including at 20 |east two of the

© plural | Btesitnodesrgongesrdmiayer Bheméng thhensabier aheeteabepsises

positioned at and affixed to the nozzle sheet so that the discharge
nozzl es i ksledet &r ARh8diAadnEerprifingesaidchackelnozzl e rows for the
respectiv; colors cqorrespond to the recording el ements. 25 4. An inkjet
print hea ‘ac@@r&P%@eFopéﬂaFnbgﬁdwﬁéWépﬁ ghelurghiteoos regordp@ct r of or med
net al l%ﬁer f%rning thednozzle sheet congrises ni ckel or a material
conpri stngTERTE ArcREPEIsinag PREPE: WhHFRt AhEAthaR| fer A eharging of
recoy di | ements disposed in a print.,wdth direction for discharging 5
inkqérogggiggﬁgrgésﬁ ?fggs?ogﬁgankﬁb?'bﬁ%%?thﬁﬁﬂnt head . -
_ comprising:
(ﬁ 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 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 for the respective colors correspond to the recording

elements.

(j’ | 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




. conprising: one nozzle sheet conprising a predeternlned el ectrof or ned
metal |ayer and having the discharge nozzles disposed in réwdaydi06
respective ink colors; and 10 a plurality of substrate nenbers, each

- including at least two of the plurality of recording elenents, wherein

the substrate menbers are positioned at and affixed to a growh surface of
the nozzl e sheet so that the discharge nozzles in predeterm ned nunbers in
t he di scharge nozzle 15 rows for the espective colors correspond to the
recording elenents. 6. An inkjet prlé{ head according to Claim5, wherein
the electroforned netal |ayer formng the nozzle sheet conprises nickel

or a material conprising said nickel. 20 7. An inkjet print head having a
“pl ur al i 4 SEPSEEC dindirey's épénﬁﬁﬁﬁeétSE@sedklnOéOpanandndth direction for

di scharging ink fromdischarge nozzles, the inkjet print head conprising:
one nozzle sﬂe@%uﬁﬁﬁﬁFYsPﬁgS 5?@@%@em%mh%§525€@¢bclmQﬁ@¢mmﬁiﬂetal | ayer
and havi,n % dis a nozzles 4 May 2006 - 40 disposed in rows for

r espect iNEStnkYCoP r§ aﬁ&uéaﬁPGVaPﬁtVGSPrgaBQt?é@@eﬁtﬁbewﬁer%Q@h i ncl udi ng

at | east t of the Plurallt recordi ng el enents, wherein the
substrat e &r8UBPhE ?)B%IP?IB%%HS Arakestionss taf and Wefﬁiéizeﬁ &osheet so

t hat th%hglﬁgggﬁge Hgé%lso tﬂat the discharge nozzles in

.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

'(T; 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, whereiﬁ

25  the substrate members are positioned at and affixed to.




predeterni ned nunbers in the discharge nozzle rows for the respective :

colors correspond to the recording el ements, and each di schMay&086zzl e row
for the corresponding color is disposed in a substantially straight line in -
the print 10 width direction, and the substrate nenbers are disposed in
rows in straight lines in correspondence with the discharge nozzles. 8.

An inkjet print head according to Caim?7, wherein the electrofornmed netal

| ayer form ng the nozzle sheet conprises 15 nickel or a materi al

conprising said nickel. 9. An inkjétﬁ%ﬁ?n head having a plurality of
recording elenents disposed in a print width direction for discharging

i nk fromdi scharge nozzles, the inkjet print head conprising: 20 one

' nozzl e shegebwtanpuirsbng afpthdehernisesheateshbr ehat Mele N@i &bhdByLr and:

havi ng the discharge nozzles disposed in rows for respective ink colors;
and a pheealesyiof pselisteanénegnbembersath thel dflstigasde heasictwo of the
plurality of recording elenments, wherein 25 the substrate nenbers ate

posi t i onedsatoanthaf tegpdctdve dayo2606orrddpondgtovtite sted@odimf - t he
nozzl e sheet. so that the discharge nozzles in predeterm ned nunbers in the

" di schar G&eHB62EFe @RBws for the respective colors correspond to the

recaording elenments, and each di scharge nozzle row for the corresponding.
Cold? ) each discharge nozzle row for the corresponding color -

is disposed 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

(jf _ electroformed metal layer and 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




. i1s disposed in a substantially straight line, and the substrate nenbers are
di sposed in rows in straight lines in correspondence with ¢May&08€har ge

nozzles. 10. An inkjet print head according to Claim9, wherein 10 the

el ectrofornmed netal |ayer formng the nozzle sheet conprises nickel or a

material conprising said nickel. 11. An inkjet print head having a

plurality of recording elenents disposed in a print width direction for

di scharging ink fromdischarge nozzlgs,_the inkjet print head 15

conprising: one nozzle sheet conprising a predeterm ned el ectroforned

netal layer and having the discharge nozzles disposed in rows for

respective ink colors; and a plurality of substrate nmenbers, each including .

“at 20 Pdspesedo ser theé sher diischasaer sesrdpagiel predetermbredin the
substrate nbers are positioned at and affixed to the nozzle sheet so
that t hBYBPSERargE AbzFFegIrRedpprEdardrirREa, nandekBei sulbneratechar ge
nozzl e ro&iﬁfor t he, resgectivg colors correspond to the recordin

el ement B8 RG28PhdNdFSRAIPGEINBE S PFRIPBRELF o Nt RRT FRsPRRYeRee Chlth s are 4

May 2009 - éz gis'osed sg that the. discharge nozzles in predeterm ned
nurber s “Afe ﬁﬁc'ﬁﬁgﬁepgﬁz FPangenents, and the substrate nembers are in

A (9] ot 127 nbtnBER SkcBr AR oF R Re T TR d1nG vheroratn IS SR 5 0 12
rthe electroformed metal layer forming the nozzle sheet
(f\ 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 piurality of substrate members, each including at
least two of_the,plurality of recordiﬁg elements, wherein
'(j; _ ~ the substrate'members are positioned at and affixed to
~a growth surface of the nozzle sheet so that the discharge
nozéles in predetermined numbers in the discharge nozzle
20 rows for the réspective colors corresbond to the recording
elements, and
the diséharge 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 forming the nozzle sheet conErises gickel or
d .

a material conprising said nickel. 13. An inkjet print hea I a
plurality of recording elenents disposed in a print width direction for-

- di scharging 10 ink from di scharge nozzles, the inkjet print head

conprising: one nozzle sheet conprising a predeterm ned electroforned
net'al | ayer and having the discharge nozzles disposed in rows for
respective ink colors; and 15 a plur éty of substrate nenbers, each
including at least two of the, plurality of recording el enents, wherein
the substrate menbers are positioned at and affixed to a growh surface of
the nozzl e sheet so that the discharge nozzles in predeterm ned nunbers in

“the di sti& §Es5rEEN%e FZdews for the respective colors correspond to the

recording . elenents, ,and the discharge nozzle rows for the respective
col ors are?-di &FoddfIiss PRAPL: headi 3ERargéngosel Bdaim pRedehersained

nunbers ,are i,n staqggered arrangenents, and the substrate 25 nenbers are in
st agger &4 CaFr&s éﬁ&%F?% mebAkespERdehCETMMIEhtheVagZ2b865heds  t he -

di schar nozzles. .14. _An inkje rrigt head, agcording to Claim13, wherein
t he eIe%?Pg orned iﬁﬂ Pﬁygrbﬁ%?gﬁﬁg FREPRLZZNE SRSt Niekadbri ses nickel or

SI g 1 it3'1&8Ofgg%ﬁi&'_ﬂcﬁge%ab%i%cﬁggd Ravong'a bIKLEL:PLI O head having &
"elements disposed in a print width direction for discharging
(“: 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




. elements disposed in a print wdth direction for discharging ink from
di scharge nozzles, the inkjet print head  conprising: one n Mavellfeet
conprising a predeterm ned 10 el ectroformed netal |ayer and having the
di scharge nozzles disposed in rows for respective ink colors; and 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 15 the @ﬁzzle 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 the discharge
nozzle rqows for the respective colors are disposed so that the discharge
| nozzles1ﬁﬁaﬁ?%%ﬁﬁ%ﬂﬁﬁqmﬁﬁ e adusdiey Foamimgstaggaredlar shagenents and. so
- that each _set, of th i scharge nozzles partly overlaps another set of the
di schar J&€"WIZA%%s f’ilﬁ?‘f o PdMAg Siddilu FPMPAASpBLt aeidnnidkedeti on, and the
substrate nbers .are i n _staggere arrangenments in correspondence wth the
dischargelﬁgzzﬁg%}nfﬁefGPrﬁﬁ%iﬁﬁ?gth6WFH9 ReRdusatoEdi A§ recerding1l,

“ wherein 2006 - 44 , the el ectrof orned netal |l ayer forming the nozzle
sheet 'ééﬁ%%¥§§éd%ﬁ@ﬁgﬁdoﬁnaanﬁFéPFawlggﬁpFF§Fﬁ§l98iEoﬁiék%Fhaig%n%n-inkjet

N ath dirociron PatclegbR,bbtades PRRr 1Bk aFBRar bentedsl oo, the i hij et
print h%%%prisingr
(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 | |
.(15_ 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




. conprising: one nozzle sheet conprising a predeterm ned elegﬁﬁoforned_netaL
| ayer and having the discharge nozzles disposed in rows fo é%@@tive i nk
colors; and 10 a plurality of substrate nmenbers, each including at |[east
- two of the plurality of recording elenents, wherein the substrate nenbers
are positioned at and affixed to a growth surface of the nozzle sheet so
~that the discharge nozzles in predeterm ned nunbers in the discharge
nozzle 15 rows for the respective_pqh9[§'correspond to the recording
el ements, and the discharge nozzle roWws 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 20 of the discharge nozzles
partly &GPEPrasesandcked 9t aomatkeiadi sohprgeingzzhid ninckelecordi ng medi um
transportation direction, and the substrate nenbers are in staggered
arrangemedts i AlcdnkdsboRgénEeIWCPRPLR8idDschar ge nozzl es. 18. An inkjet
print head according to Caim17, wherein 25 the electroformed netal |ayer
forming the Ro%sPeashriRte A9aY SvOBrides commyisivws an ckétiedr rrimdt eri al
conprisbggds id,.nickel 1i, An inkjet printer conprising: a replaceable
head cafffi dgé‘V&BHpFi B i Sht ¥ nRf eESBPFALNT hebememlhs ndi sopsed alnty of
recaor di .el.eme Lsposed ip a .5 int, wwdth direction for dischargin
i nk roﬁ?&PEcH&Bég glrgcglon Po? dlsgﬂarglng ink from discharge grng
- nozzles, and
(ﬂ _  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
electroformed metal layer forming the nozzle sheet comprises
nickel or a material comprising said nickel.
21. An inkjet printer comprising:
@ replaceable 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
(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 elements, wherein
the substrate members are positioned at and affixed to

the nozzle sheet so that the discharge nozzles in

_ 25 _predetermined numbers in the discharge nozzle rows for the




N nozzles; and one nozzle sheet conprising a predeternined el ectrof or med
| s e

metal |ayer and having the discharge nozzles disposed inr

" respective ink colors. 10 20. An inkjet printer according to Claim 19,

-

wherein the electrofornmed netal |ayer form ng the nozzl e sheet conprises
nickel or a material conprising said nickel. 21. An inkjet printer

-conprising: a replaceable head cartridge conprising an inkjet print 15

head having a plurality of recording ements disposed in a print width
direction for discharging ink fromdischarge . nozzl es; one nozzl e sheet

conprising a predetermined electrofornmed netal |ayer and having the

di scharge nozzles 20 disposed in rows for respective ink colors; and.a

pl ural | BFSPECEENSt FalerFerpErssreachtpnthadragoadingeatemeémbsof t he

plurality %f recording el enents, wherein the substrate nmenbers are
posi ti oned?at ARdiBKIFkeBTEgternacrezdiagshectladnt Rht whereisctize ge :
nozzl es Hn 5 %redeterninid nunbers.in the discharge nozzle rows for the 4
May 200818CkECTPELREPPTRLCIPERE EBFIaBBORAS tROERES r Blor i oI b9t s. 22
An inkj%E rding to Claim?2l, wherein the electrofornmed netal

L nt . ; y §
| ayer forﬁ%&%nP%;aﬁ%ggfﬁl§ﬂe89m85ﬁﬁFP§e§alﬁj%k%*e%r a material conprising
Sai d; i ckgh, 5,334, LNKLEh BT D48, SOTR 1 1 NG

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
elegtrofdrméd metal layer and having the discharge nozzles
disposed in rows for respective ink colors; and
a plurality of substrate members, each including at
'least twp 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

Cﬁ’ : nozzles in predetermined numbers in the discharge nozzle

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 replaceablg head cartridge compriéing an inkjet print

25 ,head_having a plurality of recording elements disposed in a




. a replaceabl e head cartridge conprising an inkjet print_-hegﬁpgiﬁing a
‘plurality of recording elenents disposed in a print wdth LPPBn for

“ discharging ink fromdischarge nozzles; 10 one nozzle sheet conprising a

- predeterm ned electroforned nmetal |ayer and having the di scharge nozzl es
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 enents, wherein 15 the substrate;nszers are positioned at and affixed
to a growth 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 elenments. 20 24. An inkjet printer
accor di MFG Aigdth B regera farhelisshewrioiorimkd firetraldilsajergéor i ng t he
nozzl e sheet. conprises nickel or a material conprising said nickel. 25. An
i nkj et FHQ4ﬂ%95;conprising: a replaceabl e head cartridge conprising an
~inkjet print 25 head having a plurality of recording elenents disposed in
‘a 4 May 2006°%§¢ DBREAE ﬁpﬁ?% BPPRELF ORI BrrEfdeharmingdi nk from di scharge

.nhozzl es;_,one n zleéfhegt cqnprising a predeterm ned electroforned netal
| ayer arfd STaVCAGHRE & @ﬁaﬁ&@eﬁofﬁ §2518pspbsedipahrsas norziespective

I nk §O|Qﬁ%bo%@% in rows for respective ink colors; and
a plurality of substrate 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




|
|

L)

-

a plurality of substrate nenbers, each including at |[|east t of the
plurality of recording el enments, wherein the substrate menb(‘-i\r@’ya?‘q@',06
positioned at and affixed to the nozzle sheet so that the discharge
nozzles in 10 predeterm ned nunbers in the discharge nozzle rows for the
respective colors correspond to the recording el enents, and each di scharge
nozzl e row for the corresponding color is. disposed in a substantially
straight line, and the substrate ne rs are disposed in rows in straight
lines in 15 correspondence with the discharge nozzles. 26. An inkjet
printer according to Caim?25, wherein the electrofornmed netal |ayer

‘formng fhe nozzle sheet conprises nickel or a material conprising said
ni ckel . PPPORFA ) SOWSr ifrereEBRptilgEngnkoGodorspl avdabl e head . cartridge

conprising an inkjet. print. head having a plurality of recording el enents
di sposed in & pEP%ﬁﬁlgﬁdPﬁ aPPEEERbR PerParschargh e A r®mti schar ge

nozzl es:, one nozzl heet .conpr.i sing a predeterm.ned 25 el ectrof orned netal

layer. an a&ﬁﬁgcﬁhihﬁiggﬁiﬁ étﬁogg|ggcgrﬁgygzgégmenﬁg, WRepes_d in rows

o ehec s Ve HSPLREg;ndfiasy UL ShOL Y OLaiiSt S JERELY o,
e TR GBSO R PRRL9ae ThnRY B LNEaLg. P pLu o surface
‘that the discharge nozzles in predetermined numbers in the |
(ﬁi 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
correspondence 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:

-(i” _ _ a replaceable head cartridge comprising an inkjet print

head having a plurality of recording elements disposed in a
print width direction for discharginé 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




. that the discharge nozzles in predeterm ned nunbers in the discharge
nozzle rows for the respective colors correspond to the r eddfiay #1y6

' elements, and each discharge nozzle row for the corresponding color 10 is

- disposed in a substantially straight Iiné, and the substrate nenbers are
di sposed in rows in straight lines in correspondence with the discharge
nozzles. 28. An inkjet printer according to Caim27, wherein the _
el ectroformed netal |ayer form ng the qozzl e sheet conprises 15 nickel or
a material conprising said nickel. 29." An inkjet printer conprising: a
repl aceabl e head cartridge conprising an inkjet print head having a
plurality of recording el enments-disposed in a print width direction for

~di schar gi ng Fhﬁ FrBAT HREBNAPHREDD AB2ZPesitbprediozl| and halfixetd sing a
pr edet er_m _ned | ectrof ormed netal |ayer and having the discharge nozzles

di sposed’in PG & Sheptsfactheé the gdF6Paraanaoazbearanity of substrate

menbers, _each includin t 25 least two of the plurality of recording
. eIenent?Fe%ﬁgﬁgpﬁnfgwﬂgmgﬁﬁé ;n4§getﬂés§ﬁﬁ§9?aﬁezﬁ%ﬁbé@§saﬁ%rp%@$tioned at
and aff.i . the nozzle sheet s hat . t he di scharge nozzles in
'predeteféggg%gﬁa%bgPégfﬁ Fﬁ£r8F88H§r%S %B?zF%C?B ngoplementsesirlti ve
colofs corr ng.. T ' el epent and 5 the discharge nozzle
romgsfor th:éggsgé%??%gg%dﬁ%?%féiébws £61" the respective céiors.are S
_disposed so that the discharge nozzles in predetermined

(‘1 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 plurality 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



di sposed so that the discharge nozzles in predetermned nunbers are in
staggered arrangenents. with respect to a recording nediunﬁﬁﬁﬁﬁ@@@rtation
direction, and the substrate menbers are in staggered arrangenents in
correspondence with 10 the discharge nozzles. 30. An inkjet print head
according to Caim?29, wherein the electroforned netal |ayer formng the
nozzl e sheet conprises nickel or a material conprising said nickel. 31. An
Jinkjet printer conprising: 15 a repl abl e head cartridge conprising an
inkjet print head having a plurality of recording elements disposed in a
print width direction for discharging ink fromdi scharge nozzles; one
nozzl e sheet conprising a predetermned 20 el ectrofornmed netal |ayer and

" havi ng tREzdieschar gsedezzirainedi spobedsi anr bivs  Hdschespechdwelénk col ors;

and a plurality of substrate menbers, each including at |east two of the
pl ur al | EPYEF TPECEPGi K§SEEEREHESCOMREFeFATrEARORADEC T e nendedsnar e
positionid at and affixed to 25 a growmh surface of the nozzle sheet so
that th&LGMECHSr g8™4 May 2006 - 50 nozzles in predetermned numbers in the
di scharge n ws for the respective colors correspond to the

ozzle .r
recordi ng e%é‘ﬁe‘#t%? R tHE TS Fet oA FRAReFHVa Ko loaspaas ve

: : g i sposed. so, th the di scharge nozzles in predeterm ned
CO'Q{S gagpogeg 2B %ﬁat ghe g&scﬂarge nozzles in predeteéﬁined _

numbers are in staggered arrangements with respect to a
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
) 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




. nunbers are in staggered arrangenments with respect to a recording nedium
transportation direction, and the substrate menbers are in“ste ed
* arrangenments in correspondence with the discharge nozzles. 10 32. An
arrangermet : \ :
inkjet printer according to Caim31, wherein the electrofornmed netal
| ayer form ng the nozzle sheet conprises nickel or a material conprising
said nickel. 33. An inkjet printer conprising: .a replaceabl e head
cartridge conprising an inkjet print 515__head having a plurality of
recordi ng el ements disposed in a priﬁk width direction for discharging ink
from di scharge nozzles; one nozzle sheet conprising a predeterm ned
~electroforned nmetal |ayer and having the discharge nozzles 20 disposed in
rows forrSSPesddmiey €olpitscslogrespand &opkheaketyrdingubitmahesreshars, each
including at _least two of the plurality of recording elenents, wherein
the substrat EnfefibeFrBange Poseiconeus afonnthaffeseect ove tdelawy zime sheet so
t hat the.disch%rge nozzles in 25 predeterm ned nunbers in the discharge
nozzl e FPOREOFSE tRe thak) theedischpygechparsesoiheppeddtetnihedr ecor di ng
elerrent-szu gd t he discharge nozzle rows for the respective colors are
di sposed 80 ERatttné dPSBASPGENBFFRRICIAN P ctfRE eF i Bt  PRPIeset are i n
sta er%q %Fgaaggggnts and sg that each set. 5 of the discharge nozzles
partly overlapS another BBEZ5PSt RBTHI¥cRBPHLARD2MeEheR 2eF Rbriditg medi um
p y ap
transpoaﬁgEhggge 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




 direction, and the substrate nmenbers are in staggered arrangﬁﬁfg%ﬁ in
~correspondence with the discharge nozzles. 34. An inkjet pri Y gccording
“to Claim 33, wherein the 10 el ectrofornmed netal |ayer formng the nozzle
«» Sheet conprises nickel or a material conprising said nickel. 35. An inkjet
printer conprising: a replaceable head cartridge conprising an inkjet print
head. having a plurality of recording el enents disposed in a 15 print
wi dth direction for discharging ink_f%$n1discharge nozzl es; one nozzle
sheet conprising a predetermned electtrofornmed netal |ayer and having 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
pl ur al i t8ledfentsooradichg el enents, wherein the substrate menbers are
positioned at_and affixed to a growth surface of the nozzle sheet so that
t he di schar géhen@isrbarps predéeeravaefonuhber sespethivei schargearwzzl e 25
rows for_the respective colors correspond to the recording 4 May 2006 - 52
el enent S1sprFecheditdefatde déssharpenaoraleshanr prpdeteveinetiors are
di sposed so that the di scharge nozzles in predeterm ned nunbers are in
st agger TR TEn G Tents SARFISSeChar rargRMsBt S5apfl sRetlbcharhesabzzl es

art overl aps,.anot her- set of- the .discharge nozzles in a recordin
ﬁedi%%}? aﬁ gFﬁéF%&ﬁge nozzaes partly'overlgps another set of the J

- .discharge nozzles in a recording medium transportation

(1_ direction, and the substrate members are in staggered

arrangements in correspondence 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;



,direction, and the substrate menbers are in staggered arranﬂﬁnﬁggg in
_correspondence with the discharge nozzles. 36. An inkjet pr? & cordi ng
“to Claim35, wherein the 10 electrofornmed netal |ayer form ng the nozzle
v sheet conprises nickel or a material conprising said nickel. 37. A method
for producing an inkjet print head having a plurality of recording
el ements disposed in a print width direction for discharging ink from
di scharge nozzles, the 15 nethod cgn§§i§ing the steps of: form ng a resi st
| ayer having a predeterm ned pattern “Onto an electrically conductive
substrate using an insulating photoresist material in correspondence with
~sizes of and distances between the discharge nozzles di sposed in 20 rows
for respd¥tive ink colors; selectively formng a layer on a portion of the
substrate where the resist layer is not formed by electroformng using a
pr edet er ni neB°RetaPRipgndyFHESEhateelfmberagenpr 25inepehat phgra histy
el ectrof orned | ayer fromthe substrate; 4 May 2006 - 53 and positioning a
subst ra@ FERCE IS SRRy st RE pingr afitdyingf thecsubiphigateenemberat and
affixing the substrate nenber to a nozzle sheet so that the discharge
nozzl es {h35ﬁﬁaékﬁ NeehedOnGhBEr $PPndigehargenargelaszine rows for the -

‘respective colors correspond to e recordi ng el enments, the
P predé%ermlne num%ers in % e dgscﬁargg-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
elgctroforming-ié carried out using a material comprising

nickel.




nozzl e-sheet being fornmed by separating the el ectroforned %ﬂ%er &%Oﬁ]the
substrate. 38. A nethod for producing a print head accordin %20 daim

37, wherein the step of formng a layer by electroformng is carried out

using a material conprising nickel. ABSTRACT An inkjet print head

i ncl udes one nozzle sheet (23) and- a plurality of head chips (25)
including a plurality of heaters. The nozzle sheet (23) is formed of an
el ectroforned netal |ayer made of ni |_or a material conprising nickel,
and -has di scharge nozzle rows for respective colors disposed so that the
di scharge nozzles are in staggered arrangenents and so that each set of
di scharge nozzles partly overl aps anot her set of discharge nozzles in a

- sheet-feed direction. The head chifRSTRA ositioned at and affixed to a

growt h 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 ot her. Accordingly, reduction in rinting

qual ity caus€B BPXdPspPhiRheReadf lagludes (pre rpzelraryicsioz@Bs and
revented f.rom.qccurring, .and. |l anding  positions of_discharged ink on a
Pecordiﬁgpgﬁﬁéﬁl ?eOfsggBFIF égs (257 ihcluding a plurality of -

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

~electroformed metal layer made of nickel or a material

Ct comprising nickel, and has dischargé nozzle rows for

- respective colors disposed so that the discharge nozzles are
in staggered arrangements and so that each set of discharge
- 10 nozzles partly overlaps another set of discharge nozzles in
a gheet—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
disqharge nozzles and the positions of the heaters
15 correspond to each.other. Accordingly, reduction in
printing quality 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.




