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.are formed, in staggered shape, on one sheet of nozzle sheet
“electrofornmed layers of Ni or a material containing Ni for specified nunber

~a plurali

E

Abstract: An inkjet print head, wherein injection nozzle I‘O\Qist)gé &gl ors
? 9 y netal

of injection nozzles so that a part of the specified nunber of nozzles can

be overiapped w th eagpngteﬁf)igyﬁgggyggﬁggggumgggﬁ,%? LT

HEAD, | NKJET PRI NTER I NCLUDI NG THE | NKJET PRI NT HEAD, AND METHOD FOR
PRODUCI NG XFHR + N IHEDPRIIIL EHEAGEMR IR sal Fiel d The present invention
rel ates t?@%ﬁ‘ﬁ?ﬁ ﬂ"ﬁ%“'ﬁb‘éd”tﬁ}#&ﬁe of full color printing and having
g' u eco’r%?- el ements disposed in a print width direction, an
10 inkjet printer including the inkjet print head, and a nethod for
produci ng 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

a ;.)lm:ality of heatets 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 correspond to each other, whereby printing quality can be prevented from-being lowered by the

: (\} displacement of the injection nozzles, and the position of the impact points of injected ink on recording paper can be stabilized,
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prlnter") The line printer can print a predetermned imge n | .or
“ W thout noving a print head having di scharge nozzles by seﬁé@% éﬁé ,
causing ink drops to fly fromthe 20 discharge nozzles onto a recordlng

> sheet while transporting the recording sheet. Rows of the discharge
nozzl es provided over a print width of the recording sheet are _
successively disposed for respective colors in a direction substantially
perpendi cul ar to a recording sheet transportation direction. 25 O inkj et

~ printers as that described above, fbrlékanple, 4 May 2006 - 2 a line
~printer including a print head having a plurality of head chips disposed
'side by side is disclosed as a thermal printer in Japanese Unexam ned

~ Patent Application Publication NESGOOSFIEEN95. In the thermal printer,
‘heating 5 resistors are used as energy generating elenments for generating
~pressure energy for discharging ink from discharge nozzles. The head chips
cause ink drops to fly fromthe discharge nozzles by heating ink in ink
chanmber SNKYEHTe XRANS, HERD, t ANKJIES, PRAYTRBATNAGUDENE STHE SINHAEBT hBRINT S, etc.
are -provided on one sem conductor substrate in correspondence wth the
nunber of diHE&Par §8DnYEZHES. FPRePBADIECENGt THEt TNBIBT PRENBDBRAD descri bed
printer can be sinplified by constructing a line print head by disposing
15 @ plurality of the head chips side by side in correspondence wth color

i nks.
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
-printing (hereinafter may simply be referred to as "line
printer"). 'The‘iine priﬁter can print a predetermined image
" in color without moving a print head having discﬁarge"
nozzles by selectively causing ink drops to fly from the
20 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,




|

|

In addition, the above-described printer can print at a higher sBeed t han
an inkjet printer of a type in which a print head perforns May e %g' o
because its print head does not 20 need to performscanning in a print

~width direction. Further, the above-described printer has an advantage in

that its first print time is shorter than that of.an el ectrophotographic
| aser beam printer capable of performng color printing because it. does
not require a fixing device. 25 However, it is difficult to put such a -

‘related line 4 May 2006 printer descrfbed above into practical use because

it has the following problems. In the related exanple, the discharge
nozzles are positioned in correspondence with -the positions of the head 5

~ chips. &hédekopeintaraipcintdihgad pointilseharigaving nk wlumsslipartéful ar.

color, if an error occurs in the positioning of any of the head chips, the
nozzl eshied dhiphadispgsetieside bpfside pardiscvlesedod®ra arleemhaslpl aced. As .
aresult, the color ink does not |and on the proper position, thereby 10
reduci nBpREREi AY dapeneye YuekanipedbPabentccApsldeetiont he use of a
structure conprising nozzl es_di sposed in correspondence with the positions.
of the ReRdieAtpsn Nai s2PRopl eAPh | | Ibetesthe peal wrintesf erhasdtdnd Fi gs.
13A-to 13D, 15 Fig. 13A shows a case in which, for exanple, when a print
head i sTESLREE* By 8P sPBRF n@S RS hi PRS0 108 DBt s ridpect i ve col or -

i nks so that ope head chip is in advance of , ,
‘ - .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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. or behind a correspondi ng head chip (staggered arrangenent) kﬁﬁgarge
i on of

nozzl es are disposed at equal intervals in an 20 arrangenen
t he head chips 30A to 30D, that is, the head chips are not dlsplaced.

~ 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 30Cis 25 displaced in the arrangenent direction. In this case,

4 May 2006 - 4 changes occur in the gozzle pitch at a boundary between the -
di spl.aced head chip 30C and the adjacent head chip 30B and at a boundary
“between the displaced head chip 30C and the adjacent head chip 30D.
Therefore, uneven printing with 5 streaks occurs in a sheet. transportation

~directi @rintiey. dEBCrihews ablowecdato prabicthalhasbebdcahbp 830Bhas di spl aced

in the sheet transportation direction. In this case, the discharge nozzles
at the Hé&d feHilpwiol prebleispl aced in the sheet transportation direction
by an anount 10 corresponding to the displacenent of the head chip 30B. -
‘Therefore, whgntheorebzbapl exappier i boe ofischorge omzdlestas ght line is
carried out, .a portion of an image is displaced at a print area of the
head chPESSGBODGQnééqG@ﬁF?§P0&d§ﬂ§BpUétboF§?oﬁOSStiQmﬁe@f|th%fhﬁ@dlnted 15
stra%ght i ne. % 13D shows the case in which the head chip 30D is

tilt cpﬁpﬁhlsT@ E8IOtRe di's@hBF§BTNBS2Me50Ht di pehapging ink of a

 particular color, if an error occurs in the positioning of

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

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

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

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

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

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

25 _dlsplaced in the arrangement direction. In this case,




chip 30D are also tilted. Therefore, when, for exanple, printing of a

hori zontal straight line is carried out, the 20 printed strﬁﬁﬁﬁt Pne. is

bent. In addition, since the interval between the head chip 30C and the

w~ head chip 30D is increased, a white streak is produced when printing of a

solid black image is carried out. As described above, the discharge nozzles

are 25 :positioned in correspondence with the p03|t|ons of the head 4 My

2006 - 5 chips. Accordingly, when a ﬁolor print head is constructed by

di sposing head chip rows in correspondence with yellow, magenta, cyan, and

bl ack inks, the follow ng problemoccurs even if the precision with which

t he head chip corresponding 5 to one color is positioned is increased as

~ stated ichanges ocexamplie, thepaseséeEpanthedt Pat batindppy i batwesn Peiipd i cat i on

No. 7-115504. That is, a positioning error in any of the head chip rows

for thedﬂéﬁéé§@dvé€édlGhspc§0§esndhahe|sdnaCEBﬂ headi shipt 3% 4md occur

~ between the ink discharge nozzles for 10 one col or and those for anather
col or. ®hi & bexadary hetwegncthendiaptared headodutbbddCtandridsalting in a

~reduction, in printing quality as described above. This problemw || be
descri b8dIRFERtr BEaAcRBEP §O|a, gsTheyafore, 1ueeven prigtinaaieh 14C it is
assuped that the 15 head chips for respective single colors are preC|ser

positi of&deake GECER %HoﬁsSQeEESEr?%SHﬁ¥E%t%P%e%ﬂr%%?hpﬁOM/32

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

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

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

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

15  straight line. |

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

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

As described aboﬁe, the dischargé nbzzles are

25 /positioned in correspondence with the positions of the head




corresponding to a particular color is displaced in a print wdth
direction when head chip rows for the respective 20 col ors, 4May2986(Y), -
magenta (M, cyan (G, and black (K), are disposed in that order in a
« recording sheet transportation direction. In this case, a magenta (M
imge fornmed by the displaced head chip row 32 for magenta (M is printed
by being. displaced in a horizontal direction 25 (arrangenent direction of
- each head chip) fromother imges 4 May 2006 - 6 fornmed by inks of the.
other colors. Fig. |4B shows a case in which a head chip 32 corresponding
to another particular color (that is, the head chip row 32 correspondi.ng
to yellow (Y)) is displaced in a. recording sheet transportation
“directiahipbn t Bcsocdseglsg, wbkhow cohge peinedhbydthe cbsptacecedead chip
row 32 for yellowis printed by being displaced in the sheet
t r anspobvatiispogdiingcthiead £hom ovher innagesespondendy witkks wélldwe ot her
colors. 10 Fig. 14C shows a case in which head chip rows 32 correspondi ng
to partmedgeatacoryry, (8hdt blacknagkat atlts) foltgwing Qyrokareh eawkeg K) head
chip rows 32) are tilted. In this case, images forned by inks of the .
parti cuP¥encéfofbepprecheion| vegh hehdckhihe rioesd 3chip ecprigrranding he
“recording 15 sheet at smaller dot intervals. Therefore, the imges are
twi st edtfi PRer E9pEEL LEoPARL FAERRAT bF nERCESa sk 2% $tated awi iy col or,
that is, the ;nages are printed in a tilted

“exampl apanese Examined Patent Application Publication No.
(f | 7-115504. That is, a pbsitioning error in any of the head
chip rows for the respective colors causes what is called
registration to occur between the ink discharge nozzles for
10 .one color and those for another color. Thié leads to a
reduction in color reproducibility, resulting in a.reductidn
in printing quality as described above.
This problem will be described with reference to Figs.
7.14A_to 14C. In Figs. 14A to 14C, it is assumed that the
‘15__head chiés for reS?ective single colors are precisely
positioned. | |
_Fig. 14A shows a case in which a head chip row 32
corresponding fo a particular color is displaced in a print
width direction when head chip rows for the respective |
' 20 “COlOrS, Yellow (Y), magenta (M), cyan (C), and black {K),
are disposed in that order in a recording sheet
transportatién.direction. In this case, a magenta (M) image
formed by the diSplaced head chip row 32 for magenta (Mi is
printed by being,displaced in a horizontal direction

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




state. As described above, the positions of the ink discharge 20 nozzles
considerably affect the printing quality, so that high precidd¥an2eas
required. This is particularly inmportant for.-a printer capable of printing
using a plurality of colors. The shapes of the ink discharge nozzles al so
25 considerably affect the printing quality, so that high 4 May 2006 - 7
precision is required. In order to stabilize ink discharge angles, that

is, to increase ink |anding precision, the cross- sectional shapes of the

di scharge nozzl es are snoothly narFo§e? fromthe inner side (head chip 25
side) to the outer ~ side (discharge surface side) of a print head in ‘
correspondence with discharge nozzles 31 shown in Fig. 4. This 1is because,

i f the doosedsegt inkal ofhahescaherwcde@brgromthe inner side to the outer

side of the print head, scattered ink is discharged, thereby reducing the
landi ng precFsgonléBs s$hewsiakcavetihe whetd di ngeshettip Bscl osure of :
I nvention In view of the above-described problens, it is an object of
exanpl e cemregrprdtisgotot Arophesepariheehironolor ptivatdei sn thakjedd pri nt
head capabl e of preventing a reduction in printing quality due to

di spl acERdRt *oF d2drschaspenddngl o yahlowt &bl ) i #$ ndisplawet mg posi tion of
di scharged ink on a recording sheet, an inkjet print head including the

inkfét recording sheet transportation direction. In this case, a

vellow image formed by the displaced head chip row 32 fof

(fﬂ yellow is printed by being displaced in the sheet

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

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

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

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

twisted with respect to an image formed by ink of the

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

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

25 considerably affect the printing quality, so that high




print head, and a nmethod for producing the inkjet print head. . In
accordance with a first aspect of the present invention, thde¥20Q6 provided
an inkjet print head having a plurality of recording el enents disposed in a
print width direction for discharging ink fromdi scharge nozzles, the
inkjet print head conprising: one nozzle sheet conprising a predetern ned
el ectrof ormed netal |ayer and having the discharge nozzles 4 May 2006 - 8
di sposed in rows for respective ink colors. In accordance with a second

aspect Ofrbhes UESENt relAYE | O LhELE kS p;t%aﬁigge anini{n‘eii%t:hgf%@t head
having a plurality of recording elenents disposed in a print wdth
di r ecti oRPESPS di SEttari§i n§oi McTsesm dnschard@onezeresionhéhei akpet- print

~ head conpeisifigil ongapR3ZI 8rsherl COMPaSLBY Ao, Pfadet gl ned.glfet rof or ned
metal |ayer and having the discharge nozzles disposed in rows for ‘
respect i PATT AR IT6Ms theahdner ptifleal (hegdoFhERIbY reitde) nerbERS, Celrh

i ncludi ngiaé | e@skchivge of shheadd urakbty oberecordihgnel enmrals, mherein the
substrate nmenbers are positioned at and affixed to the nozzle sheet so

that the“GrEeHEGE"RB2% L FPBrEgRt RFRIsEd 3hufbers 10 Figheddi Betar ge

nozzl e rawsbbosudde TESHECtdAR scokot Sona00rshaSReNE rk 0wl B&r I 64K dig
el enents. | resent invention,

n acc rdan%ﬁ_mﬁth athird aSﬁect of the
there i s%?%@i%’éﬁe art i'fRj 8PTRT i Mth&dd thavPry™h Peadr A9ty estd ridtor di ng
el enent sidi sipssiedrded, a thier8by Wrddilcing 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




direction for discharging ink fromdischarge nozzles, the inkjet print
head conprising: one nozzle sheet conprising a predetern neMagi288¢r of or ned
netal |ayer and having the discharge nozzles disposed in rows for
respective ink colors; and a plurality of substrate nenbers, each
including at least two of the pluraldty of recording elenents, wherein the
substrate nenbers are positioned at and affixed to a growh surface of the
nozzl e sheet so that the discharge nozzles in predeterm ned nunbers 4 My

2006 - 9 gilsRobbe i SOhAr 86 NQZPLEL L AN fi0L ot bes I espective col ors
correspond to the recording elements. In accordance with a fourth aspect of

the present iffveAEFoFiandser Bt pr ovicgend areshsigtet ©pr i e he@adseavi ng a

“pluralitynebnteso) dingre! eseptsytisaposedi hiy & pﬁimt Whedh ngiigetion for
dischargin% i nk from di scharge nozzles, the inkjet print. head conprising:

one nozzPEUSALELY cOhprissoRgiad Slemerket nidheBo EctPoféor REtRtretafith ayer and

havi ng t Reredtseharge nOzEhesgth$PASRA FFo OWSsELrdLSRELIIALE | fke COIl OF S;
and a plurality of supstrate nembers, each including at | east, two of the
‘plurali t)}ngﬁeF eford nge%‘iieﬁ%’?ﬁ%ﬁsjﬁﬁér SN tWEZ18uSEEF Lt EOMRRLEY ot e

_posi ti onededétand nalf | xadctootdmetiozzlc@ a1shaeales0 that wheigh schws ge
nozzl es idrilsgf;ledetern‘i unbers  .in the discharge nozzle rows for the

ed
respecti ve“corots noc%ﬂ?@s%bﬁ%o%eod t'fe rroé'(?o&ai‘fnﬁe EEEs 1P EndCeqEH di schar ge
. nozzle r ewdf ar plheaiory efpendenga oo mmbiegsdi spelsethdluddng 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




substantially straight line in the print wwidth direction, and the
substrate menbers are disposed in rows in straight lines ifhMa&yrd%8pondenc
wi th the discharge nozzles. In accordance 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 wdth direction for
di scharging ink fromdi scharge nozzles, the inkjet print head conprising:

.one nozzle sheet conprising a predet®erm ned el ectroforned nmetal |ayer and,

having the discharge nozzles 4 May 2006 -10 di sposed in rows for
respective ink colors; and a plurality of substrate menbers, each
i ncl udi ngat tPeastiIGRGrEE tPRZZ1LS uraret yIoF rtécor dpprReE i@RentsloThe

- substrat @oe8hgdtd abethPOsdddranged Sleri@saffixed to a growth surface of the

nozzle sheet so that fhe discharge nozzles in predeterm ned nunbers in
t he di schar ge THoz2FEPTBREST of L tthe o e SPBEER v 506N sOT cdFespREcRlo t he

recordi ngnekrtdit,s. tizaeh 1H SERGFIGRAN0ZZ| enk AW p0imtt e LOrkf8RQNA ng col or

is dispo line, and the supstrate nenbers

_ sid in .a s&ﬁstantigllg trai ght _
are di spESBETHY o6 HETOSTHH gt SFTHes FhSRUTFespdndene M t i ¢He

di schar geiraezzires fot n Aeehbtdanee Whkh froa xhsaspeet sdz4ike, present
invention,,there |

i on s. provided an inkjet print head having a . plurality of
recor di ng"&f ereRtE i %%ieanﬁfﬁilB?rnP“§n&Pﬁz @i PBEET ofi Tﬁﬁléiggcﬁhrglng i nk
from di sphadgieemdzzbes eleberoformed 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




inkjet print head conprising: one nozzle sheet conprising a predeterm ned
el ectroforned netal |ayer and having the discharge nozzl es 4dVigpdded i n
rows for respective ink colors; and a plurality of substrate nenbers, each
including at least two of the plurality of recording el enents, mherein t he
substrate nmenbers are positioned at _.ggd 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

el enent s, diapdté i solvar §er nozgleetivewsnk ofoliche; r espestp Maatakorsr are

dlsposed t he i.schar nozzle 2006 i.n predet rnlned nunber s
are in sfggaggg%eaf%%ﬁ%é%ﬁntsggh %}He s%bs%?at%éﬁgnb "8 an i i®%t agger ed

" arr angenwdusal ity coﬁre:spondem:ee\hﬁmémtme 'dhsclsabg‘e::att@zzhesbeadm aceor dance
with as r r ed i nkj i.nt  head h |ng a
BUEDL ARG gygf $ed 138" Q6! Ao Aol TLBLLTLRT (A8

plurality o ement s spos in a prln W dt leﬁ% fon for
di schar gishgetnkof that thechdsgmnyszzioggles héni pkfdttqumiinedheadbeonpri si ng:

one nozzhe eheelaCorBELsi ng AR edsher mdied glecirglormed meLal, . | aver and

havi ng the discharge nozzles sposed in rows respective 1nk colors;
and a pl GPAFPIBEPTEY BubSET atrecoedirar sslemsach. HH-‘@IChdldigcaar@@asDzzlm of the

pluralityopf fé@cg{éj'dagre%&{@@ltgs COIQ? §§Q§fsp@ggdn§ﬁb§r§1t%rt%n99%ifﬁ oned at

and affixed to a growth surface of the nozzle sheet so that the ‘discharge
nozzl es PRTpiEHetldMfi ndddntiibesdbstrathe mansetmrage izsposedos rdwr t he

respectiyve CotpssyHiorngapondif0 tHe-dLoARGhAY 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




el enments, and the di scharge nozzle rows for the respective colors are

di sposed so that the discharge nozzles in predeternined nuffi#ay2086e in
st aggered arrangenents, and the substrate nenbers are in staggered
arrangenments in correspondence with the di scharge nozzles. In accordance
wi th an eighth aspect of the present jjinvention, there is provided an
inkjet print head having a plurality of recording el enents disposed in a
print wwdth direction:-for discharging ink from di scharge nozzles, the

i nkj et primtpheRd ceQfEd Shidhe N NOZZH € s8NERL » LONPF i JigRBeAr s Pr 86let er m ned
4 why_zoo%ﬁ-lz el ectroformed netal |ayer and having the di scharge nozzles
di sposed G r GWRSFOATS edf58bErYe #RK B orbadgRded pREnafdemenEs  Substrate

menbers, seatbsporcdandiengieh diRAgEstN@r@f nbhelepl urality of recording
el enents, wherein the substr.ahe. nenbers are positioned at and affixed to

the nozzl e shé® 3EGOTTAtCS W ThdPsERYTHYE RoPEFES TR risd iRt Phunber s in
t he di schakget pezzte heaws Hatfinfhe rgspectiicye ool & raehiesNendnt® the

recordin%iglgggptfﬂ and tﬁf d%ﬁgpﬁége Eozzlg rq@g for the ,respective
col ors aré tPdposed SoPtHAr THE diSEREF & nbYzI B ChaT Ipradeter AFRd nunber s
-~ are in stidggeastk anpanyesentthieantnsiet t batneadtesset cofpt g ndi: Schiag ge
Tocor ai nioreht et oSBT e PP eBe T S LIre SORSETH "Ritber s are
in stagdeved andahgenent shé ndtachregpondentes wdt Spédwel dirs chawsgefor
' " ‘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
direetion for discherging ink from discharge nozeles, the
inkjet print head comprising: one nozzle sheet comprising a

predetermined




nozzles. In accordance with a ninth aspect of the present inventiagn, there
is provided an inkjet print head having a plurality of rec ﬂ%ﬁ%ﬁ?qglenents
di sposed in aprint width direction for discharging ink from discharge
nozzles, the inkjet print head conprising: one nozzle sheet conprising a
predeterm ned el ectroforned netal |aygr and having the discharge nozzles
di sposed in rows for respective ink colors; - and a plurality of. substrate
menbers, each including at least two of the plurality of recording

el enent s o 18ReFSEdkrldie neUst{ A8 NBAReRS ALE RAST t4;Q08 ixed to a
growt h Shrface of thémnozzlééé May ZOO%V-H§3 sheé%%sgr a?ggﬁgé%ischarge

nozzl es iFSBPatidtidy MOWEd fAtinkRIRECti e t hek dixlerar gandoz Aleredinsyfof t he

‘respecti wepsolotsS e@ibeespondadip tihe1h8¢egdi ng el en|nt syoandst hgydi scharge
nozzle rows for the respective colors are disposed so .that the discharge

nozzl es PAUpREHE Snitrear At erSMeREs | iR ZAjGetbE SEbTHRFenBaTReBNd Sso t hat
each set a@t pbei i EriILEE aRAZZE EikedP ALt [the0UBEL APSsHURQ! RN +58E ©fc t he
di scharge.nozzles in recordi ng nmediumtransportation direction, and the

subst r at 8T SARAEE sPAFE S Wt aBERISGE TR PERgBHERESS | A cbPPeSPERARFRR Wit h

the di schaegee naawdsestot N tR@C Ok e iwiet Ncal dant Roasegsdnof thhecy esent

invention, there is_ provided an inpkjet printer conprising a replaceable
7 i he -

head car triabe Sonpt P&HG artt P prehtahgagnozzie rows for

respective colors are disposed so that the discharge 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

ltransportation direction, and the substrate members are in

staggered arraugements in correspondence with the discharge
" nozzles.

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

surface of the nozzle




having a plurality of recording elenents disposed in a print. wdth
direction for discharging ink fromdischarge nozzles, and bNéy®89¢|e sheet
conprising a predeterm ned electroforned netal |ayer and having the

di scharge nozzles disposed in rows for respective ink colors. In
accordance with an el eventh aspect of the present invention, there is
provided an inkjet printer conprising: a replaceable head cartridge
conprising an inkjet print head havidg a plurality of recording el enents
di sposed in a print wdth direction for discharging ink from discharge
nozzl es; one nozzle sheet conprising a _predeterm ned el ectroforned netal
| ayer andP65Vi 7§ RetditBendi g aidez e 2drspdterpic s neflonurbspect i ve 4
May 2006 in 14hei nki£da@48; asbid plrelal i yr ofcrsubstiad & iRMDeES,rgach
including at |least two of the plurality of recording,elenents, wherein the
subst r at EOTERDRIY 4% ThEsTEF Jaflamer T i3pdd the ditdargezrezaheet so
~that the dwscheggetnozzi®pehivgr edebes mMNed AU | Bot ha @i sehar ge

nozzl e rows Lor t he respective(&g{ors corrg;gond to the recordin :

el enent s MPARAEEor BRFEE Wi tth BESIRIFFARES pBRFRBYS t RES plesSheIIRFRENt i on,
there isapravgeechtan dmkjef phiant esclE0BPt | SifNGhed difephageabbez1head
cartridge_c rising an inkjet print hea having a plurality of recording
el enent spﬁlrsggsé) ei:%apas pP PRt th 8?r' g‘?i o SFC(S’gra?s@ﬁéFé?ﬁg nié from

di schar geenozdires ; meding naznkpo steetorc ofiprdcsiiBg, aapd edat enstbbedate

eleCtrofgéHEQrs 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 7 i
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:



metal |ayer -and having the discharge nozzles disposed in ro Eﬁ
‘respective ink colors; and, a plurality of substrate nenbe 28
i-ncluding at | east two of t he plurality of recording elenents, wherein the
substrate nenbers are positioned at and affixed to a gromh surface of the
nozzle sheet so that the discharge Rgzzles in predeterm ned nunbers in

t he di scharge nozzle rows for the respective colors correspond to the
recording el ements. In accordance with a thirteen aspect of the present

“inventionnt hepEoks; prLavi ded giuddkicgt PEI NBJstCQRRN i Ridi%rs2 LEPL aceabl e
head cartri dge conpri si ng an inkjet print_head having a plurality of
recor di ngPErBAE Sdileas5 et Pl the e urad Hith ofi Feeerdng Grleaesehar gi ng i nk

from di sehatgen N | RHstr9He MaEere §heetod tYBYed096 andl2urrGQERIESIi Ng a
pr edet er nt1lhned el ectrof ormed netal | ayer and having the discharge nozzles

di sposed 5 r REH6r rBEFEctiSRe  FRAE cofls; éﬁﬂh%’f%@l ur BPFE\esof Substrate

menber s, peaahtemnmleudlrn@b@&sl qalsttﬁé/\odﬂécﬂah%epmﬂz&llbt Vedds I RGOT hdg
el enent s, bstrate nmbers are positioned at and affixed to

‘the nozzlrgsgﬁ%%%v 8°ttcﬂ5? ‘i%&eﬁPgEﬂa?CbéChﬁof‘i‘F ing ehPBYUt%er mi ned nunbers in
t he di schar geInozz¢®rdansef oritihhea resfigehi vaswtor srcofiLespesdedto t he
recordl ng el enent s, .and each di. gchar ge nozzle row for the corres{)ondi ng

PSposed TTa SUbTRNLPAY | 97 stPE ghtPTiiEr &REPERE Wibstrate

col or dlsposéd in"a sub
menber s aeelaimesq@dsed hHemadr owsrtirhdgé r abgbhtidimgesan ninkjet 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 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 rows for the respective colors
correspend to the recording elements.

In accordance with a thirteen aspect of the present
invention, there is provided an inkjet printer combrising: a
replaceable 'heed ,captridge comprising an inkjet print head
having a pluraiity of recording elements disposed in a print
width dlrectlon for discharging ink from discharge nozzles,

one nozzle sheet




correspondence with the discharge nozzles. In accordance with a fourteenth
aspect of the present invention, there is provided an inkj étMﬁj’rg er
conprising a replaceable head cartridge conprising an inkjet print head
“having a plurality of recording elenments disposed in a print wdth
direction for discharging ink from_diygcharge nozzles; one nozzle sheet
conprising a predeterm ned electroforned netal |ayer and having the
di scharge nozzl es disposed in rows for. respective ink colors; and a g
pluralityoaprssfisd r at e praBEbSRSine8achl dOCitdRdqat nd€ast 1ty -of 4 e |
plurality of recording elenments, wherein the substrate nenbers are
posi ti on&dvatI ahke a‘fi’f?’%&fg@o NRZGL Bt A BRATs ol Tof e G5z ASSPeShEd of t he ’
' nozzl e sheet seidhat the dischanGgeinezzbes dubstRhedetRinpdred nughers in the
di scharge_n Zé] ero for the respective 4 May 2006 - 16 colors
cor r espond“t5*tHe al't\(,a\@SFﬁF nh" el EmeEs PLAFR a9 drserdise e16%eresr ow f or
t he. corr eapoath nhecchdEtstdiGpRsed aid poSubshaatialdna Sterakehted i ne, and
“the substcégte menber s arg di sposed in rows in straight lines in,
correspondenc&fiEth  (RESH sWar g Hozz s, PhsRedIdant?4lieth &% ifteenth
aspect obrefietqpmesendt numbeest iian,tHehedesdimrpeovicdedean-owik|®ir pridt er
conpri si ng; r.epl aceabl e head cartridge, conprising an_inkjet print head
havi ng aggfﬁe?% J'|V!t%y %%orrescocro(ﬁrﬁap%ﬁléen%ﬁt (s%hai 58@813?1 SLHPTHS . vt h :
- directiorafr dissbhaggi mgzzhk froem foschargechspeading 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 in’ciuding at least two of the plurality of.
recording 'elements, wherein the substrate members are
positioned at ahd ‘afﬁixed.to a growth surface of the nozzle
sheet of the nozzle sheet so that the discharge nozzles in
predetermined numbers in the discharge nozzle rows for the

respective



one nozzl e sheet conprising a predeternlned el ectrof or ned Eig Ggyer and
havi ng the di scharge nozzl es disposed in rows for respectivVv rﬁ? ol ors;
and a plurality of substrate nenbers, each including at |least two of the
plurality of recording elenents, wherein the substrate nenbers are
positioned at and affixed to the nazzke_ sheet so that the discharge
nozzles in predeterm ned nunbers in the discharge nozzle rows for the
respective colors correspond to the recording elenments, and the discharge

nozzle r@Wsobor EberedRRRECkibVe fal OkS 8EE: Ml SROSER,SE, t halqyt headi schar ge
nozzles in Br edet erm_ned nunbers are in staggered arrangerrents W th

respect CdSEFEFOIRR I SnEdFuRoET &REpSrEaLFRARHINTe 910K, tandisPpsedubst rat e

nmenbers amne d NsdsAgges 801 Ar 5 BRGNS ne) &0 r@RPOngRICE: Y Lbnbhes di schar ge
nozzl es. Inwaccor dance with a sixteenth aspect of the present invention,
there is Ié‘b%)@é{ An Fowsy 6% abER LAY MKPEe pRi ﬁ%?escﬂﬁ’r’i*ﬁ‘ﬁ%? ngl g

repl aceakhe @Bﬁﬂlal@érhtﬁi’.ﬂgﬁ conprising an inkjet print head having a

plurality of _recordi el ements di sed [n a print width direction for
di schargi ng i AR farc&%rggg‘&%af”é&h nézz ,ee('}ﬁb foPZCE sCere‘fhe cBApFERing a

pr edet er rthnexdt:sdxectmfrer med pretated ayer iarfet henvinmert Remgt sehay.gey nozzl es
dlsposed |n m§)for pective ink col.ors; and a lglurallty of substrate

‘menbers, Té %:%C Al u 5?rt{rel§1§fg (WERSESERE pRur HIR) GE e of
el ement shavxmgarel plmﬂ'aelﬁtybﬂfr ateoneiroer sl are@tposiitposed at @nldra{ﬂ‘l xed to

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




a gromh surface of the nozzle sheet so that the discharge R/ggg/zl es in
predeterm ned nunbers in the discharge nozzle rows for the ive
colors correspond to the recording elenents, and the di scharge nozzle rows
for the respective colors are disposed so that the discharge nozzles in
predeterm ned nunbers are in staggered arrangenents with respect to a
recordi ng mediumtransportation direction, and the substrate nenbers are
in staggered arrangenments in correspgdndence with the discharge nozzles. In
accordance with a seventeenth aspect of the present invention, there is
provi ded an |nk et printer conprising: a replaceable head cartridge
conpri si r?dfoé(ﬁ ?Jﬁkjaé’t PRIEHRE h@xd Pt RAY| FRYPELBERT ald prppdiceadder dhagd el ement s

- di sposed dartaifgé NntompMidl Agduheehk s f oFi A sedal HAd nghls fJemdi sghar ge
nozzl es; Lone _no zl e sheet COfTPI‘I sing a predeterm ned el ectrof orned netal
layer an®th&GCREITHE TicBEREF gBLTRZEA d7dids padBE Vhitbvdirersiorespective 4
May 2006 distBargitly cahwr Sfro@cnddas@ﬂlwg?é [ TzﬁzSz@iesSUb%héatﬁoi@_@egﬁee@aCh
i ncl udi ng at l east two _of ,the plurali 51%/1‘3 recordi ng el enents, wherein the
substr at € RBrbErY arfe BES??‘?? et HIEXBadt e Hg¥sFe et so
t hat thehdvishatge abzaiLesge mozpﬁ€§16665pﬂ§&ﬁ HUNREES fidr thepdischar ge
nozzle r f t he re pectlve cql.ors corre pond to the recording
el errents(m%nd%]t He 'di charJe prﬁblf ¥OV\% fosriisﬁéaF%sﬁ%ed"rble\Jfé COF%‘F}% are

di sposed igoludatg tedte ldastcharge harzl esursl rveddt eeddbneithg 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 respectlve




nunbers are in staggered arrangenents and so that each set %L@ Eﬂﬁ _
di'scharge nozzles partly overl aps another set of the disch A8 z1es in
a recording nediumtransportation direction, and the substrate nmenbers are
~in staggered arrangenents in correspondence with the discharge nozzles. In
accordance with an eighteenth aspect j;gf _the present invention, there is
provided an inkjet printer conprising: a replaceable head cartridge
conprising an inkjet print head having a plurality of recording elenents
di sposed iink acpu)ﬂcf; \&iﬁdt hadi paetdigryf obdi Eﬁdmt &ghggdﬁ&%ﬁygﬁsgrr} ghgiggar ?rgt N
nozzl es; . one nozzl e sheet conprising_a predetern ned el ectroforne

| ayer andﬂﬁévgh@gtﬁﬁa%ﬁa§5h5V%gB%&?flg&“ﬂ?%ﬁﬁ%éﬁfFﬁCPBQBngfiiemPB§ﬁective i nk
~colors; am@raipl tiealdubytohts ubsideatear8BpRarSoneacht i ficd udifigedt td €ast two

of the pluralit f recording el ements, wherein the substrate nenbers are
Iotgleat %C%%&qﬁffi%?&tto groidth stPfacEi8FPRFRE nob9F%&Sheet so t hat

positione _ _
t he di sclraegetooziziedls riumbpiredainer thdedi sedees ndaxlkherdisschar gend May 2006

ol erent s PERETTHE dPEHar GERETEPEYr Sie F6 THEZrBEpedERoE ol 618 are -
di sposed tde tHbdchahgedi scdwrege rowg z| e tnepn&d@h&tﬂ%@edﬁﬂ?ﬁgegi§a{gsin
ar ( 1y oubepaiel ol L EPaEC B IR een g oz 2 Re iR PERORY ng medi um
transpor nanbers dredn etagaaded herrsulgsheat e areiber hateebdh set of
" the discharge nozzles partly overlaps another set of the
discharge nozzles in a recording medium transportation
direction, and the substrate members are in staggered
arrangements in correspondence with the discharge nozzles.
In 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 discharge nozzles in predetermined numbers

in'the discharge




staggered arrangenents in correspondence with the discharge nozzles. In
accordance with a nineteenth aspect of the present inventi®MayER8fe is
provided a nethod for producing an inkjet print head having a plurality of
recording elements disposed in a print wwdth direction for discharging ink
fromdi scharge nozzles, the nethod ganprising the steps of: formng a
resist layer having a predeterm ned pattern onto an electrically
conductive substrate using an insulating photoresist material in
correspontente W-dws sirzes oie andsdbst apcesohgtyeen, Rg o schar gge nozzl es
di sposed in ravvs for respective ink colors; sel ectiver form ngha | ayer on

a porti o SPIERRI sTHEPFRLY  &ASr EPEnedissdingpe| fpgrles TS f Bthedhey

el ectrof orexprgt it NgoPorspradetdsponed BBt @hat I eABVENGH NG @928t el ayer;

rows for the respecti vet coT6reScorPéépond 8 t Re retsrding &f

separating the gl ectrof ormed |layer fromthe substrate; and positioning a
subst r at € nBber LOMBSSIWECERR: pFurl i 1P I9rTPEcAF R A éneREsSat and
af fi xi ng thhe sabistsat e Mehbedischargrondkel esheatr 1500 8ataghendisehar ge 4

May 2006 .. 20 Opozzlj[ es é{ls redeterm ned nunbers in the di scharg?eﬂérﬂt)gzl tehe

nozzl e sheensbertry ifor ndiccdoy iseparatii nthet heuled wetteofmnieas| ayer fxomt he
Eg?g;;g% %&gég%ﬁ&ée%&%@}tgg i%f éohrere[s)rp%‘}llmdg cse rW1F1L.I‘Cr" t%el.%i%ghaeg( elOded
nozzles.
In accordance with a nineteenth 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




. structure of a head of a first enbodinent. Fig. 2 iIIustratgﬁvéhgo eps of
form'ng a nozzle sheet 10 in the enbodinent. Fig.- 3 is a sec PHfRale vi ew of
a detailed structure of the head of the enmbodinent. Fig. 4 is a sectional

- view showi ng the relationship 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 enbodinment. Figs. 6Ato 6Gillustrate the
order in which heaters are driven i he enbodi nent. 20 Fig. 7 is an
expl oded perspective view of a detailed structure of a head of a second
enbodinent. Fig. 8 is a plan view of the arrangenent of head chips in the

.second enbodinent. Fig. 9 is a plan view of the arrangenent of head chips
25 i n alOfzl¢sedBodireeeterningd poobers2in Fhgsdisoharge 106zzléustrate the
positions of head chip rows for respective colors when any of the head
chip rok®¥st §PTr E8FeCESPECEINEr S0aPESIFepFasRENdnta phe nrehending t he
third enmhodi nent . g Figs. ilAto 11Cillustrate the positions of the head

chi ps wireff™ghy Sof © ﬁen%éé&ecﬁiﬂﬁ@tf Beipar frEnedrb¥opepararng dikel aced in

the pri%&eg%%%f%Em%gelg&g%tf%ggoghgegﬂbstrate.
] _
Brief Description qf the Drawings
_(~. ' 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.




-Fig. 12 is a perspective view of an internal structure of ghkbqﬁogrinter
of an enbodinent. 10 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 Mdde for Carrying
CQut the Invention Hereunder, enbodiments of the present invention will be
20 described with reference to the drawi ngs. (First Enbodi nent) As shown in
"Fig. 1, an inkjet print head (hereinafter sinply referred to as "head") 21
- which perforns |ine 25 printin? and has a plurality of recording el ements
di sposed 4 May9200602 P2 1PR alhushraie dele dbeettioms fof hbatharip ng i nk
from discharge nozzles,is formed of an electroforned |ayer fornmed of
ni ckel &Y% E%trerrﬁépec:&&ﬁrﬁi §PhETHi ¥Ren. arfechetlie2headonbip seewa nozzl e
sheet 2%, a glurakL%% of “head chips 5 (substrate nenbers) 25, and a nenber
26. In TRE AGZPPET1¥ReEP1ISES REGr A4FRLAGRYeiRo2,PEIRBWRE2@OF cshrect i ve

col ors, Ll ow, enta, cyan, and bl ack, are disposed in correspondence
Wi th erﬁ¥?998888 3 S%s using the colors vyellow magenta, cyan, and bl ack

and 4n SUbStﬁfééglifA to 11C illustrate the positions of the head
~ c¢hips when any of the head chips for particular colors are
(é:  displaced in the print head of the first embodiment. |
Fig. 12 is a perspective view of an internal structure
of a line printer of an embodiment.
16 Figs. 13A to 13D illustrate the positions of head chips
when any head chips for particular colors are displaced in a
- related print head. | |
| Figs. 14A to 14C illustrate the positions of head chip
- rows. for respective colors when any of the head chip rows
15  for respective_colors are displaced in a related color print

head.

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

20, described with reference to the drawings.

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

25 _printingrand has a plurality of recording elements disposed




.10 straight lines in a direction in which the rows traverse, f§5ﬁ¥ (that
is, print wwdth direction). In correspondence wth the discharge nozzle
rows for the respective colors, the head chips 25 are successively '
- di sposed on the nozzle sheet 23 in straight lines and are affixed to the
nozzl e 15 sheet 23. A surface of the nenber 26 facing the head chips 25 is
subsequently processed into a rough surface, and i.s affixed to the nozzle
sheet 23, so that ink paths are forr between the nenber 26 and a head -
cartridge 20 shown in Fig. 12. 20 As'shown in Fig. 3, the head chips 25
are fornmed by processing a silicon substrate 27 by integrated circuit
. techniques. Each head. chip 25 conprises heaters 28 and a drive circuit
29. The Redt erdntgwidséhhdireagienehent dischecoidgnignkl Enemts) for heating
i nk and are_successively 25 di sposed side by side. The drive -circuits 29
drive tResSEhpgeonggzlessisnéareed 8. arhelpezzpEornedtlager stormepssed so

t hat cir%ular Cross section eni ngs are disgosed above the respective
2 Rec

J_0p > ¢
heat er s °*281CEGL Skafplatepifti FPBREIFORTL eht erBheghead 2brned 5 by dry

films 24 Ir1so.that i nk cEanbgrs 32 are f?rned,at the respective heaters 28.
' Di schar §8"R525F8s 331047 &St BRREH Far PhRINB3LiEY shkdteasd @viRhat ink drops

20 60 o SUEDEBL s 2881 o dlcpoged neas <idge gf g fespect ve head
' sheet 23, four discharge nozzle rows for respective colors,
.(T. - yellow, magenta, cyan, and black, are disposed in
correspondence with printing operations using the colors
yellow, magenta, cyan, and black and in substantially
10 straight lines in a direction in which the rows traverse a
sheet (that.is, print width direction). 1In correspondence
with the discharge nozzle rows for the fespective cblors,
the head chips 25 are succesSively disposed on the nozzle
- sheet 23'ih straight lines and are affixed to the nozzle
15  sheet 23. A surface of the member 26 facing the head chips
| 25 is subseqﬁently processed into a rough surface, and is
(j? : affixed to the‘nozéle-sheet 23, so that ink péths are formed
between the member 26 and a head cartridge 20 shown in Fig.
12. _ |
20 _. As shown in Fig. 3, the head chips 25 are formed by
processing a silicon substrate 27 by integrated circuit
techniques. .Eabh_head.chip 25 comprises heatefs 28 and a
drive circuit 29: The heaters 28 are heating elements
(recording elements) for heating ink and‘are'Successively

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




- .10 where the heaters 28 are formed has -the shape of conb tﬁ?&?:ﬁﬁ as to,
expose the ink chanbers 30. In the head 21, ink paths 33 are de |ﬁed by

| the nenber 26 and the dry filnms 24 so. that ink contained in ink

- cartridges Y, M C, and B shown in Fig. 12 is guided fromthe exposed

- sides. Therefore, in 15 the head 21, the ink is guided to the ink chanbers.
30 at the respective heaters 28 from |l ongitudi nal edges of the head chips
25. In each head chip 25, a pad 34 is,fornmed at a side opposite to the
side where the heaters 28 are provided. 20 Flexible wiring substrates 35
are connected to the pads 34 so that the head chips 25 can be driven.

~Accordingly, in_ the head 21, an ink discharge nechani smfor causi.ng the
ink drdp¥Ees &1y fromthe discharge nozzles 31 conprises the heaters
28, the ink chanmbers_ 30, and the discharge nozzles 25 31. The head chips 25
are forned byPEubeégdpyaheeti 230FngracRByeR096 thay ciheulmaterss28 of the
i nk discharge nmechanismside hy side. Fig. 5 shows the arrangenent of the
‘head chifE29T PRAFENGThEdEnEiEPoskd PPOYR EREargereetéweoheatpseti on from
a side ‘a sheet 14.in Fig, .12. As shown in Fig. 5 the head 5 chips 25 -
havi ng tHe s ﬁ%l5@?@?&ﬁre§a§Fét&P§ﬁo§85 theaherEgrghes| pAe HATMAR nozzl e
sheet 2 0 side ,of the. ink, paths 33 for the respective colors. In
t he %eagub%#l?ﬁgjﬁgz%ﬁé §ﬁegpa§SlP FEFW§8r§059hQFe preneterti Ha® nunbers
of Sucg%%%ﬁ@%ﬁﬁﬁ%OBQEQqus%%@rgBischarge 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




|

.10 nozzles 31 are grouped in units, and so that the p05|t|o?z! q%P%he

di scharge nozzles 31 in each group are shifted iin a sheet ection.
In correspondence with the nozzle sheet 23, predeterm ned nunbers of

- heaters 28 of each head chip.25 are grouped in units, and their positions

are 15 shifted in the sheet feed direction. Fig. 5 exaggerates the shift
anmounts i'n. the sheet feed direction. In order to, for exanple, sinplify
the description, Fig. 5 shows a case 4n _which three groups of seven

di scharge nozzl es are used. This all ows each head chip 25 to effectively
use the 20 discharge nozzl es whose positions are shifted in the sheet
feed direction in order to successively drive the grouped heaters. The

“order inFRhitarters Kt $hrs ke disiche ngiel mesbandercsiilbdedbwi shdeef er ence

to Figs. 6A %p 6 Seven di scharge 25 nozzles 31 of each group are. :
successi vel y fd8nt PoFPRYS| hhg REyaDOEBent26f thagheadromiphadesid to 7 from

"t he disqﬂgr e.nozzles 31 at .a sheet 14 entering side. In Figs. 6A and 6G
ik ' |

JiSveR RiBEIsd Niewr PéspoRashdenwiramt de

Tt
6A, .when the sheet 14 shown in

t he di sc

respectiMe, phase nynbers., 5 .Sho in_Fig, _
Fig. 12 Sl.ds,ep fOZ%,a isiﬂe&%ai-é iPAiilgch& ge ﬁézghggnllﬁeg%ésﬁt hehg hagad

entegin iL.de ~ar dven.in order . to formdots D1. Then, K when the sheet 14
is f%d ?gﬁfﬁézgogfgﬁgéétgﬁ_ﬁg%F §irE8R5FGES ﬁ5§25%§P93?¢ib? ®B), the next
di schar gg N9z7kes 12208 hkVBBz21e 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




.10 to formdots D2. Subsequently, discharge nozzles 3 to 7 gh% -
successively driven in synchronismw th the sheet feed to géygﬁvely
formrespective dots (Figs. 6Cto . 6G. Accordingly, in the enbodinent, the
di scharge nozzles 31 in one group are driven at different timngs, and the
di scharge 15 nozzles 31 | abeled with the same nunbers in different groups
can be driven at. the sanme tinme. In the head 21, a liquid drop for form ng
one dot is used to formone dot. By yarying the nunber of liquid dr ops

for formng this one dot, the size of the dot is varied, so 20 that a tone

i.'s produced. In the enbodinment, up to eight liquid drops are used to form
~one dot. A nethod for form ng the above-descri bed nozzle sheet 23 wll be

descri bédFagssh e pdrces d fiog.? £ropntbeddiscbargenpbikyeshadldescai ption,
in Fig. 2, only sone qof the 25 discharge nozzles are shown. 4 May 2006 - 26
First, gt SR tETGRI2EBRe -an IMnEdoE:| A§ PREt 6Festhbe diackarae is used
to forma resist |ayer 102 with a,thickness of approximately 14 to 15 m
onto a §ﬁ£zﬁF@s§F§t€éWe§u S8 LRafPrXFSEeRISRERNYLikRFERe 2(A). The
substrate 5 101 ishelectrb%ally conductive and has a thickness of
appr oxi mat ey 1 VP8 NGB Sk 104, only a pattern resist |ayer 103 is

i Sposi ng. i SengPERi b Phe oA (BRE Fofe SRS 4 EBorore: Skt dh fal Iy in
straight g red, 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 DZ. Subsequently, discharge nozzles 3 to 7 are
suqcessively driven in synchronism with the sheet feed to
successively form respective dots {Figs. 6C to 6G);
Accordingly, in the embodimént, the discharge nozzles 31 in
~ one group are driven at different timings, and the discharge
15 nozzles 31 labeled with the same numbers in different groups
| can be driven at. the same time. |
' :(T} |  In the head 21, a liquid drop for forming one dot is
used to form one dot. By varying the number‘bf ligquid drops
for forming,this one dot, the size of the dot is varied, éo
20‘.that a tqhe is produced. 1In the embodiment, up to eight
liquid dropslare used to form one dot.
A method for_forming the above-described nozzle sheet
23 will be described with reference to Fig. 2. 1In order to
simplify the description, in Fig. 2, oniy some of the

25  discharge nozzles are shown.




.10 lines and in the print width direction as shown in Fig. g E)3|ze of

~each discharge nozzle in each discharge nozzle row of the corr spondi ng
color is approximately 17 gm and the interval between the centers of.

- adj acent nozzles is approximately 42 m 15 Next, as shown in Fig. 2(C,

devel opnment is carried out, after which, as shown in Fig. 2(D), an

el ectroformed |l ayer 105 is selectively fornmed to a thickness of

approximately 12 mon portions of thgﬁ%gpstrate (matrix) 101 where the
resist layer 103 is not forned (the strate 101 is plated). 20 The

el ectrofornmed |ayer 105 is fornmed of nickel or a material conprising

‘nickel. Then, as shown in Fig. 2(E), the resist layer 103 is renoved.

After this, Fhestel2¢tshdwon ned Fiayer2 (B)5 ian separiatiechd mhotidresighst rat e
101, thereby form ng the nozzle sheet 23. 25 The above-described nozzle
sheet hBotA§LRheldi Y&Rdrge Zommya2008ist 2¥ayenzk02 wivs 4 arhidieesspecti ve

colors may also be forned b etching or punching. However, the etching
et hod, OhhRERTPEIMateey &f che ndd et herto & %ﬁﬁi@iﬁ&%ﬁﬁteQ&chlng net hod,
and, thus makes it difficult to formthe dischar nozzles wth 5 the
proper SPREETREFER ﬁ?ﬁﬁlﬁ}e%@%l%%Owﬁhbnpﬂh%hl%bﬁhet e Homte

r epr.odu |I|t because is difficult to continue form ng hol es
corﬁgspghg e?hﬁlcﬂ%L¥h%.@%u%B&E?e%HQMQ%ﬁt?m¥@&ﬁﬁ?%ﬂﬁa and size when a

punchi ngpgggglemageiep{aCEd 005894 0ok 108, P I battern resist

.Cf layer 103 is irradiated with laser light. The pattezrn
: resist layer 103 is fofmed for disposing discharge nozzles
in rows for respective colors substantially in straight
10 lines and in the print width direétion as shown in Fig. 5.
The size of each discharge nozzle in each dischérge nozzle
- row of the corresponding color is approximately 17 Qm, and
the interval between the centers of adjacent nozzles is
_approximately 42 um.
15 Next, as shqwﬁ in Fig. 2(C}, development is carried outg,
after which, as shown in Fig. 2(D), an electroformed layer
-(i} - 105 is.selectivély fofmed to a thickness of approximately 12
| 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




10 nethod results in high manufacturing costs because in requires a
secondary processing operation due to burrs that remain wheft M3Ye209861 es are
formed. Therefore, the nozzle sheet is forned by>n el ectroforning nethod

- using nickel or a material conprising 15 nickel because this method nakes.
it possible to formdischarge nozzles of the sane. required shape and size
preci sely at the proper- | ocations on the nozzle sheet at the sane tine,
and has good reproducibility. In the .epbodinent, since the electrofornmed

| ayer- 105 i's thinner than the resist 20 | ayer 103, as shown in Fig. 4, the
cross-sectional shape of each discharge nozzle 31 is snoothly narrower
towards a rom h surface. By affixing the head chips 25 to the growh -
" sur f ace nsizge cofromise foire dhieofresped tiagecolossbpayakiag bhsefofmeduichh a shape,
~an .ink discharge angle is stabilized, thereby 25 increasing ink |anding
preci si GFchimdordePunshdhew t Hewavesy 2be6etchéngreehbpdnsHhpchetseen. the

- position of the nozzle sheet 31 and. the positions of the head chips 25 in
‘a sinpl & ¥&n&tching methed, sifudbuigPtEerpenehcbingenabodhommrdin Fig. 4. -
Al t hough, in the emhodi nent, nickel having excellent 5 ink resjstance is
used as TS mEA PaPtoﬁgEﬁécgﬂEcFPoﬁBFﬁeH | gydfhargatnezzlenevhorzl e

sheet gﬁper naé al.so be.%ﬁeg.ag the.material of the nozzle sheet.
Al t hough ThETSESt Par&S181 s hH8ePEPCLEaPRAt ess steel because stainless:

st eel has eXEﬁé'SB cﬂig%tﬁg%ﬂgh has poor reproducibility because it .

(?: 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




. 10 characteristics and increases the separability of natural oxide film
it may al so be made of glass sputtered with chromium The Ad4ay 2096ps 25
include the heaters 28 as energy generating elenents for generating

- pressure energy for 15 discharging ink fromthe di scharge nozzles of the

di scharge nozzle rows for the respective colors fornmed in the nozzle
sheet 23 fornmed by separating the electroforned |ayer 105 fromthe
substrate 101 as descri bed above. As own in Fig. 3, with an ink

di scharging direction and the surfaces of the 20 heaters (recording

el ements) 28 being perpendi cular to each other, the head chips 25 are
affixed to the nozzle sheet 23 in order perforn1a face-shooter nethod. In

" this entGdiatdenshipnatyegns thgr gogibyorheff sbe- shosier sheehodl bacduse t he

head chips 25 are stab%y afflxed to the nozzle sheet. 25 As descri bed
above, (€ PGS 1982d Ofs ther hEadbFhaPRRY 526D62- SPBPlaf narney, t Hee head | chips
25 to one.nozzl e sheet .23 mhere t he dlscharge nozzle rows for the

r espect Ao PEFEChIE Lo FRBRONSRES] 88PyTaFE £ @WﬁrbbeFl%osﬁtlons Theref ore,

~even if any ead C are di spl aced is possible to 5 prevent
.displacenenthFﬁ?Hg tot? E%% %ﬁ%ﬁ %%?ar%ﬁ?*ﬁ%zﬁ%ﬁ%ng'ﬂﬁ?%%%ﬁﬂﬁw is given

o AR e ol P BoPep PR RS, © o
directi 9yerll SnatlBsSNeHE Ao588E LRedl) COBo0AMh M Pl WL 3548 as
(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




.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 ﬁWP%ﬁ%%%arge
nozzles are formed in the proper |ocations of the nozzle sheet with high

- precision, it is possible to prevent displacenent between the discharge 15
nozzles for the particular colors. Accordingly, in this enbodinent, it is
possible to prevent a reduction in printing quality caused by the

di spl acenent of any of the discharge zzles,. and to stabilize the

| andi ng positions of the ink on the sheet. 20 Therefore, the printing
quality can be enhanced. Although the enbodi nent is described using as an
exanple a thermal line printer for discharging ink. by driving heaters,
“the preséftisifgeiicomsiasl o @iSt.6¢ onkenezeleThbretold, whheepthsent
invention is appllcable to, 25 for exanple, a line printer for discharging
ink by @SERRGIE MRF 2260 GOW53@°rp¢é?oéﬁé§?ﬁtéV§Iénénts anst admefi heat ers.
A line printer |nclud| g the above-described print head 21 will be

descri b&d SR ﬁéﬁ@réﬁ@epF8pFFgP°f2tlﬂnﬁlneTB?Fﬁﬁ@FelleVgnlhfl@%Yentlrety
12, By inserting a sheet tray 13

acconmod a ., 5.rectangul ar hou

contalnlﬁt%gﬁ gﬁgd Eh&ESrggoﬁaﬁnﬁlﬁﬁ BGRAr ntb ésspﬁﬁs%hl@hﬁo front surface
f ot h h t 14 be fed th heet t 13

Phsert eg’%%?{!teglqt%j SPLAGTBRFBE thE PronepRandlby. ot gareetaoaalate pushed

_agalnsp a 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 a2 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 possiblé to prevent displacement between the discharge
15 'nozzles‘for the particular colors.
'Accordingly, in this embodiment, it is possible to
AL prevent a reductioh in priﬁting 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




10 sheet-feed roller 16 by a predeterm ned nmechanism Rotation of the

sheet-feed roller 16 causes the sheets 14 to be fed towar dsMe¥&€OBock of

the. line printer 11 fromthe sheet tray 13.in the direction of arrow A

- Inthe line printer 11, reverse rollers 17 are disposed at a side towards’
whi ch the 15 sheets are fed. By, for exanple, rotation of the reverse

rollers 17, the direction in which the sheets 14 are fed is switched to a

. forward direction, as indicated by arrow B. In the line printer 11, the

sheets 14 whose feeding direction is™switched to the direction of arrow B

are 20 transported by, for exanple, spur rollers 18 so that the sheets 14

pass over the sheet tray 13, and are discharged from a discharge sl ot

" di sposebiesneldstrhe flemensarfasteal of heebtaesprinter 11 as indicated by
arrow C. Inthe line printer 11, the head cartridge 20 is replaceably

di sposed as 2511 rBivtehyingl ol bdiwesrotdredepuribes) [parigitl $eadd the 4

‘May 2006 - 31 discharge slot. In the head cartridge 20, the head 21

‘includi Rg Fi-hé PRedBsCEéPegeVibly, rabgeenras t9ahigant? bl ack is di sposed at

t he bot.t om of f.holder 22 having a predeterm ned shape, and 5 the yel | ow,
magenta, cyah, -H BFHEET nkl cat th ddes eptiviety acqimpmpdatedsdacassively
di sposed in_the_ hol der 22. Tgis allows the line printer 11 to print inmages

by di schif Fﬂaul?ﬁsggﬁ??vg tot orBY nkRSht t°9 h % SEBY fhdmthe '

respecthggtakhggghg ggts 14 as rebording medium 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



_ 10 As described, above, since a nozzle sheet for four colors,  which is a
characteristic of the present invention, is provided, the _H@W Bhal

preci sion of each discharge nozzles is conpensated, thereby facilitating

repl acenent of the cartridge conpared to that in the past. 15 (Second

Enbodinment) In the first enbodi ment, four discharge nozzle rows for the

respective ink colors are fornmed in the nozzle sheet 23 substantially in

straight lines and in the direction 53 20 which they traverse a sheet

(print width direction), and the head chips 25 are di sposed on the nozzle

sheet in rows in substantially straight Iines in correspondence with the

di scharge nozzles. In this enbodi nent, discharge nozzle rows for

' respectgvécbéréﬁssépé-disposed in a nozzle sheet so 25 that discharge

nozzles in predeterm ned nunbers are in 4 May 2006 - 32 staggered

ar r angement sin afP HeRRF ¥ st e rdd ditdpodeicb Rl tine vslinide l9heet in

st aggered arrangenents in correspondence with the discharge nozzles. The

ot her shfageufal Yehloresma3@RtaheCraie A tbaek ofs thisrased adnbodi nent,
and, thus, 5 wll ngt be_fgscréﬁed below. In addition, the nethod for
| produciFSethgtEBQZP AhRRIIRE $HNIGMRI ARECIHRIMIGRTI FHpe hé&descri bed

00 9 LRetey S et E B IR L5 LIRS B, 6oy oTormee

and B are successively disposed in the holder 22. This
allows the line printér 11 to print images by discharging
respective color inks onto the sheets 14 from the respective
line heads.

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

15 |

(Second Embodiment)

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

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

- discharge nozzles. 1In this embodiment, discharge nozzle
rbws for respective cqlors are disposed in a nozzle sheet so

25 that discharge nozzles in predetermined numbers are in




. 10 -conprising nickel. The head 21 conprises a nozzle sheet 2%@ a Elurality
of head chips (substrate nenbers) 25, and a nenber 26. In tMYIF0P%) e 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 predeternm ned nunbers are disposed in staggered arrangenents,

wi th equal intervals between the q1§%$arge nozzles in a direction in which

the rows traverse a sheet (that is, int width direction). In

correspondence 20 with the di scharge nozzle rows for the respective colors,

the head chips 25 are disposed on the nozzle sheet 23 in the staggered

- arr angerfgmageed @anyaaidemead st 0 anlde heezizlchiplbe@b a28. dAspusédcenof the _

menber 26 facing the head chips 25 is subsequently processed into a rough

sur f ace tded ncg ishegt25 nt gtedgeredz kerahgened8s so tharespkngatbs are

formed between 4 May 2006 - 33 the nenber 26 and the head cartridge 20

shown | Wifilg they disghgrog sREEseshe Fhpangbsentstofictheahefdathigs 25 in the

enbodinent, and is an enlarged view of a portion from the side of the

. sheet 147%tEeysafie ags thR§En Ofnthrpgfigst embodémanthi prd2sthasi ng the sane -

structures.are d%§posed Qn the nozzle_sheet 23 in an alternately displ aced

manner “stagfér && gﬁF&ﬁdgﬁgnp?lBH'bogﬁ grdésisr, i ARepaeHROB3LPBr the
r_espec_t_ived_col.ors_.t Ln ea%E hegd th 2g, heaters 28 are disposed at ink
path si 88SAUHEE 8 PREZNEa] Eﬁgpé oEhgnsame, and, thus, will not
C  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




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 heaﬁN@HQBOQS on the
other side. This nakes it possible for the head 21 to supply ink to each

- head chip 25 ‘through one.ink path 33 systemfor each color. Accordingly,

15 the structure of the head 21 is sinplified, so that the printing
precision results in higher resolution. Even if the head chips 25 are

di sposed by rotating each head chip £§_pn one side through an angle of 180
degrees -with respect to each head chip 25 on the other side, pads 34 20
are di sposed at substantially the centers of sides of the respective head
chips 25 in an arrangenent direction of the discharge nozzles 31 (print-
Cwidth dithectiegier 26 ehgt thisehepdsicairdmd dge £Reshads 84 Hig.ndE.changed.
Thus, in the_head 21, flexible wiring substrates connected to the pads 34
of 25 adj acehtIhe8dSBAVPstDS arkapgenent eef f tloen e chlimpddedint May 2006 -

34 clos tOEE9Ch other, that is, frombeing concentrated at one portion. .
When t h&P§ SERLOGESREz 2 PBE 4FcaBhERiegIRA VARY @fnAckOrtiee Bre®r in which

the heaters of, the head chi ps_above the _5 ink paths 33 are driven by drive-
th 56885P%etﬁ8 Fﬁ@e r d&r 1PnERAr chZe hePReshe¥s 7 Fh@- htad chips

signal's 1€
e LUt B P B R L e st Tt lor, n e
- drive ?EB%UBBZ%§@ gﬁeg%jﬁghfg'an alternately displaced manner
(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




. 10 Accordingly, in the enbodinent, in the one nozzle sheet 23, four
di scharge nozzle rows for the respective ink colors are di 2006 ecisely
‘at the proper |ocations so that the discharge nozzles in predeterm ned
- nunbers are in the staggered arrangenents with the distance between the
centers 15 of adjacent discharge nozzles being equal .in the direction in
- which the discharge nozzle rows traverse the sheet (print wdth
~direction). The head chips 25 are affixed to this one nozzle sheet 23 to
forma print head. Therefore, as in the first enbodinment, it is possible
to prevent a reduction in 20 printing quality caused by displ acenent of
any of the discharge nozzles, and, thus, to stabilize the | anding position
" of ~ di scKARfEd ticnleash ofideshedthat] dsaddicomoheinbecostentoatedcht dosehar ge
nozzle is reduced, and, thus, the interval between each nozzle is reduced. -
" Ther ef oP®T44PN-s 25, possibl e to increase resolution. 4 May 2006 - 35
~(Third Enbodj nt% I n_the second enbodi nent, four discharge nozzle rows
for the resp@ggpv heofbrehargednepates #ve tHel Hexd | in sHeks mmEsro t hat

di schar. nozzl es.in predeterm ned nunbers are in the staggered :
~arrange SgﬁthlPhggathgﬁeghS@Fﬁéﬁno athe Beadnahiesn@bove Begng the

in.th [ Lwon_in which .the disch I t th
Sheel (BTImEATEE Ro BFPoGELBRR, PUnG=LKE RCAUGLR bo SBPRF -8 Choskd on the

nozzl e 1043%¢qh, RibA Lhe RLavgsLed aLfangeUEnLs; Ln SOfLespondence

(?‘ 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.




|

L with the di scharge nozzle rows. In this enbodiment, further,  discharge

nozzl e rows are disposed so that each set of discharge nozﬁWEyzﬁﬁﬁtly
overl aps anot her set of discharge nozzles in a sheet transportation
direction (recording 15 nediumtransportation direction). Fig. 9 shows the
arrangenment of head chips 25 in the enbodinent, and is an enlarged vi ew of
a portion fromthe sheet 14 side in Fig. 12. As shown in Fig. 9., the

di scharge nozzles of the discharge ngzzle rows for respective colors 20
are di sposed in staggered arrangenents, and in such a manner that, of

adj acent di scharge nozzles in staggered arrangenents, three di scharge
nozzl es 31 and another three discharge nozzles 31 overlap in a sheet-feed

“direction. By virtue of the above-described structure, overlapping 25

portions where the locations for formng dots by the 4 May 2006 - 36
di schar ge no?%htEd Fmoaeimeriht each other allow mixture of dots by the
correspondin tﬁgeaq%acent ead, chi ps. The mxture of the dots nakes the

variations of"t L0 PPt tVRBEN HRERAA IR NZHEad W ps | ess
notlceaglgétgggg-thus .cancggevent a reduction in printing quality. Fig.

10A show§ SPReWhT LR, CPOPTExaRDI ELoRNRT alr FRR P&l S sSHasttred by
o Sl 09 BUecHERRE DR AS, LalS, SRR T R R et 29
diSpOS?gh@tstaggered arrangements with 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




~equal- intervals in the arrangenent direction of the head chips 25, that
is, the head chips are not displaced. Fig. 108 shows a cas® Q¥%Wx%h a .

head chip 25 i's displaced in a direction in which the head is disposed,

- that is, in a 15 direction perpendicular to the sheet-feed direction; Fig.

| OC shows a case in which a head chip 25 is displaced in the sheet-feed
direction; and Fig. 10D shows a case in which head chips 25 are tilted. As
can be seen fromFigs. 10B to 10D, e if any of 20 the head chips 25

t hensel ves are displ aced; the discha%%g nozzles.are forned in the nozzle

-sheet at the proper |locations with high precision, so that it is possible
to prevent displacenent of any of the nozzles for each particular color.

25 Accodiselieygei nozizd esnbogi mdiscesineechhetleschalge dikbyr2006 - 37

nozzles are disposed in rows in the staggered arrangenent -so that each set

of di sci@t§ebioERresopaespyndiagl dpe adoenent beadofhilpschaflye nozzles in

the sheet transportation direction (recording nediumtransportation

di recti BAFEUEE PR thet HetsePgkasehbodvathetipnsiefpbBsible to prevent a

reduction in printing quality caused by displacenent of_ any of the

di schar §&83R8% ?é%?téga,b?ﬁﬂ%?nt5h§téﬁﬂ??%@tthéaﬁaﬁhiﬂﬁ 1o®%ition of

dLsc?argeg.ink gn the Sh%ﬁt' In addition, the _size of each, discharge

nozzP e PTFEGAREE, 4R4: FRHS: CRAR RBECYRLErIaFredachien LA HIZAE is

reduceqquggg£$tore, it is
(f_ 'Fig, 10A shows a case in which, for example, when a
- print head is formed by disposing the head chips 25 for the
- respective colors in the staggered arrangements in the
10 -sheet4feed direction, the discharge nozzles are disposed at
equal intervals in the arrangement direction of the head
chips 25, that is, the head chips are not displaced. Fig.
10B shows a case in which a head chip 25 is displaced in a
_direction in which the head is disposed, that is, in a
15 . direction perpendicular to the sheet-feed direction; Fig.
~10C shows a casé,in which a head chip'25 is displaced in the
Cj} . sheet-feed directibn} and fig. 10D shows a case in which
'head chips 25 are tilted.
As can be seen from Figs. 10B to 10D, even if any of
-éQ the head chips 25'them$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




. possible to increase resolution. Further, variations in the
characteristics between adjacent head chips become |ess nofiM®=A006 and,
thus, a reduction in printing quality is prevented. 15 Industrial
Applicability The inkjet print head, the inkjet printer, and the nethod
for producing the inkjet print head are effective in preventing a '
reduction in printing quality caused by 20 displacenent of any of the
di scharge nozzles, and in stabilizin n_ink discharge angle. 4 May 2006 38
CLAIMS 1. An inkjet print head having a plurality of recording el enents
di sposed in a print wwdth direction for discharging ink fromdischarge
nozzl es, the inkjetﬁfrint head 5 conprising: one nozzle sheet conprising a

" predet eF¥iZ7dES érec 1FPecrRed irerals| apethandthggengdt aerdngehangesnozzl es
di sposed in rows for respective ink colors. 2. An inkjet print head
accor di t§aito ek set, ofhéischatae negzéescpastérneverbeps angeheforning the
nozzl e sheetfconprises nickel or a material conprising said nickel. 3. An
i nkj et SETCIhEIFRAFIRg PR ZBLEFal Pt FhET SPheesr BrapsPerea®he’ di sposed in a
print width di.rection f%ﬂ discgar ing i nk from di scharge nozzles, the
i nkj et S%FﬁF ﬁg&d(recor ing medi Transportation direction), as in
5 the second embodiment, it is possible to prevent a reduction

Vin printing quality caused by displacement of any of the
discharge nozzles, and, thus, to stabilize the landing
position of discharged ink on the sheet. 1In addition, the
size of each discharge nozzle is reduced, and, thus, the

10 interval between each nozzle is reduced. Therefore, it is

possible to increase resolution. Further, variations in the

characteristics between adjacent head chips become less

noticeable, and, thus, a reduction in printing quality is
 prevented. |

15

Industrial Applicability
(:} | . 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.




.15 conprising: one nozzle sheet conprising a predeternined el ectroforned
nmetal |ayer and having the discharge nozzles disposed in r MRV 2006
respective ink colors; and a plurality of substrate menbers, each including
~at 20 least two of the plurality of recording elenents, wherein the
substrate nenbers 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 coryr ond to the recording elenments. 25 4.
An inkjet print head according to Claim3, wherein the 4 May 2006 - 39 '
el ectroforned netal |ayer formng the nozzle sheet conprises nickel or a
~ material conprising said nickel. 5. An inkjet print head having a plurality
“of recording elenments disposed in @& NNt width direction for discharging

5 ink fromdischarge nozzles, the.inkjet print head conprising: one nozzle
sheet cong}is%W91£ Edderdnti hedd Bpadngopophagahbtil of ayeconddngavi ng t he
dischar%ﬁenoz | es,. diSpﬁZﬁ% inrows for respective ink colors; and 10 a

[ e

pl ur al i Ty BF ST PROE SledBe s PreaEN Wi ALhuER RECREOD | Ba5t At spharging
el RO oL oI B! Dy Sle gubelale erbers e
;he'gis%ggbggsigggzles in predeterm ned nunbers in the discharge nozzle
one nozzle sheet comprising a predetermined
electroformed metal_layer and having the dischargé‘nozzles
disposed in rows for respective ink colors.

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

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

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

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

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




15 rows for the respective colors correspond to the recording elenents. 6.
An inkjet print head according to Claimb5, wherein the eleéiMayfdfdbed neta
| ayer form ng the nozzle sheet conprises nickel or a material conprising
said nickel. 20 7. 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 inkjet print head conprising: one nozzle sheet
conprising a predeterm ned 25 el ectr rmed netal |ayer and having the
~discharge nozzles 4 May 2006 - 40 disposed 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 ti ofd@Arofingmers meéalt daysrt Aormdngl sheheetzie shaett bhemdisshar ge
nozzl es i,n _predeterm ned nunbers in the discharge nozzle rows for the
respect PVEXEd GFs acBRteEpaRd crBPrrRsipacsrdingiekelent s, and each discharge
nozzl e rogifor t he corresponding color is disposed in a substantially
straight Pi-ne®PniffdShr PRLNt15°qAdPAVANEcat PARrakhtyt 08 Eederding nenbers

are dispgsed in rows in straight lines in correspondence with the :
R n !

di schar &S5035 845Pogedain; APELnFr FAEthedHTaEEEPRI FRF t BLEFRAFIIMT wher ei n
the s el a6h 9LRh"RYMRL 2L A¥SL150) LAY LR 002216, Sheel compri ses |
comprising:
one nozzle sheet comprising a predetermined
electroformed metal layer and having the discharge nozzles
disposed in rows for respective ink colors; and
llQ , a plurality of substrate ﬁembers, each including at
least two of the plurality of recording elements, wherein
. the substrate members are positioned at and affixed to
a growth surface of the nozzle sheet so that the dischafge
nozzles in predetermined numbers in the discharge nozzle
15 ; rOWS fof the respective colors correspond to the recording
elements. |
(i} ‘ 6. An inkjet print head according to Claim 5, wherein the
_ electfoformed metal layer forming the nozzle sheet comprises
_ _nickel or a_matérial comprising said nickel.
20 7 7. An inkjet print head having a plurality of recording
| ‘elements disposed in a print width direction for discharging
ink from diséharge nozzles, the inkjet print head
.'compriéing:
one nozzle sheet.comprising a predetermined

25 .eléctroformed metal layer and having the discharge nozzles




. 15 nickel or a material conprising said nickel. 9. An inkjet print head
having a plurality of recording elenents disposed in a pridtMay 2006
direction for discharging ink fromdischarge nozzles, the inkjet print

- head conprising: 20 one nozzl e sheet conprising a predeterm ned
el ectrofornmed netal |ayer and having the di scharge nozzles disposed in
rows for respective ink colors; and a plurality of substrate nenbers, each
including at least two of the pluraljty of recording elenents, wherein 25
the substrate nmenbers ate positioned at and affixed to 4 May 2006 - 41 a
growm h surface of the nozzle sheet so that the discharge nozzles in
predeterm ned nunbers in the discharge nozzle rows for the respective
“col ors CHSPESEEhd 1t &ovige foac sesPrgt igreiniit soland;eant di scharge nozzle row
for the corresponding. color _is disposed in a substantially straight |ine,
and the subsfrBt{Brabhb¥refapubatspbe crenpersmseach sinaiuhing iates in

corresp ndenc%lmA%& tﬁ%hdischan e nozzles. 10. An inkjet print head
accordiﬂ&aFG " Ao thghereralily phereresdiBgorheBenesal Wwhayeinfor ning the
nozzl e sheet, . conprises, nickel or a materjal conprising said nickel. 11. An
i nkj et pri ntt]i%%a%&ﬂﬁgfﬂﬁe FMRELT | 352 HOFERRRD AL eﬁlfecgré\ﬁfsl&ﬁdsﬁ@sed in a

LS, D 8Lt LRBeE Lo L RGO AL N, s LA L b §1 25001 g0 027! s, the
.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, wherein

25  the substrate members are positioned at and affixed to.




C

 15 conprising: one nozzle sheet conprising a predeterm ned electroforned
metal |ayer and having the di scharge nozzles disposed in r&May29p6

respective ink colors; and a plurality of substrate nmenbers, each including -
at 20 least two of the plurality of recording el enents, wherein the
substrate nenbers 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 recording

el ements, and 25 the discharge nozZl ¢ gws for the respective colors are 4
May 2006 - 42 disposed so that the. discharge nozzles in predeterm ned
nunbers are in staggered arrangenents, and the substrate nenbers are in

' st agger ed gapwahgemeibeei nfcoheeapanllenshewtt Bo thetdisehargenaegal es. 5 12.

An inkjet print head according to Claim1l, wherein the el ectroforned

nmet al | aperlesr inngretietromihedshesbersoimrtsesdhichelgernez s eri al
conprising said nickel. 13. An inkjet print head having a plurality of

recor di Kgwseffereithe despestiivencalprsntonidshodirect v feroxtimedarging 10
ink fromdi scharge nozzles, the inkjet print head conprising: one nozzle

" sheet cBABMPBEAg alfredeternined electroformed netal |ayer and ‘having the

di scharge nozzles . disposed in rows for respective ink colors; and
5 each discharge nozzle row for the corresponding 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.
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




.15 a plurality of substrate menbers, each including at least two of t he,

plurality of recording elenents, wherein the substrate menb pe
positioned at and affixed to a growh surface of the nozzle sheet so that
the discharge nozzles in predeterm ned nunbers in the discharge nozzle 20
rows for the respective colors correspond to the recording el enents, and
t he di scharge nozzle rows for the respective colors are disposed so that
t he di scharge nozzles in predetermon _hunbers are in staggered
arrangenents, and the substrate 25 nenbers are in staggered arrangenents in
correspondence with 4 May 2006 - 43 the discharge nozzles. 14. An inkjet
print head according to Caim13, wherein the electrofornmed netal | ayer

" f or ni ng HLEEOFES 15 ﬁé§tth€oﬁﬁﬁpﬁé§gﬁl@Rézlgﬁ annpredeébeéroongdi sing said
nickel. 5 15. An inkjet print head having a plurality of recording
el ement 8UBPEFSs &S ﬁnaSEPBﬁ?IﬁFdﬁﬁrange@sp*éﬁ f erddFBehalgsreatenk from
di schar ozzles, the inkjet print head conprising: one_nozzle sheet
conpris&ﬁ&gﬁrﬁréaﬁtépnﬁﬁéﬂgfée | BEFRBESNABHS el aFOT BGEPORGRD PRV HER t he
dlscharg% E dis OSﬁ% in rows for respective ink colors; and a
pl ural i %o l?ﬁ 8CP5t B°kERBErs, each including at |east two of the

PETIASERINS S TIBH (CLENRD! 5. Wherein,  Lhe supstial e mambers are
‘the electroformed metal layer forming the nozzle sheet
(t\ comprises nickel or a material comprising said nickel.
) 13. An inkjet print head having a plurality of recording
elements disposed in a print width direction for discharging
10 ink from discharge nozzles, the inkjet print head
comprising:
| one nozzle sheet comprising a predetermined
electroformed metal layer and having the discharge nozzles
disposed in rows for respective ink colors; and
15 a plurallty of substrate members, each 1nclud1ng at
least two of the plurallty of recordlng elements, wherein
'(j; _ ~ the substrate members are positioned at and affixed to
~a growth surface of the nozzle sheet so that the discharge
nozzles in predetermined numbers in the discharge nozzle
20 rows for the respective colors corresbond to the recording
elements, and
the diseharge nozzle rows for the respective colors are
disposed so that- the discharge nozzles in predetermined

numbers are in staggered arrangements, and the substrate

25 members are in staggered arrangements in correspondence with




i

.15 the nozzle sheet so that the discharge nozzles in predeternined nunbers

in, the discharge nozzle rows for the respective colors co to the
recordi ng el enents, and the discharge nozzle rows for the respective

- colors are disposed so that the discharge nozzles in predetermned 20

nunbers are in staggered arrangenents and so that each set of the’

di scharge nozzles partly overl aps anot her set of the discharge nozzles in-
a recording nediumtransportation gigfqgion, and the substrate nmenbers are
in staggered arrangenents in correspondence with the discharge nozzles. 25
16. An inkjet print head according to Claim21l, wherein 4 May 2006 - 44

the electroforned netal |ayer formng the nozzle sheet = conprises nickel or

" a mat er itd1® GRpTIEGgRy neLZd eFi-ckel . 17. An inkjet print head having a

plurality of recording elenents disposed in a print width direction for
di schargi g -5 Rk FIRtdPSdREr §eadozeresdingetak Céaipr LAt whadeinonpri sing:
one nozzle sheet c rising. a. predetermned el ectroforned netal |ayer and
havi ng tH& 8i§€%§P Qrﬁﬁfzpg§ald#§§8§e§°FﬁlP§m§h?oPQFé%ﬁeéh?@b i nk col ors;
and'lo-%oﬂ E%Iit¥.of gubstrate menbers, each,including at |east two of
the pl uFalPeySSF Pachfdi 7§ & BRERrsaluwAererhsipgesaigshiakel nenbers are
'§' q ¥ d,afbtixed tc h f f th I heet t hat
posi#ionedca : gl e Q.a, qr surface.o 1e nozzle sheet so tha
t he dischaFge iﬁo%@l g%iHrﬁPEdgg8aﬁ$ﬁgﬂnﬁuﬁb8}§r? 1t ReCti SeFRF G G022l €
elements disposed in a print width direction for discharging l
(h. ink from discharge nozzles, the inkjet print head
N 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




.15 rows for the respective colors correspond to the recordingﬁg}e%ents, and
the di scharge nozzle rows for the respective colors are di 80 t hat
the discharge nozzles in predeterm ned nunbers are in staggered '

arrangements and so that each set 20 of the discharge nozzles partly
overlaps another set of the discharge nozzles in a recording medi um
transportation -direction, and the substrate nenbers are in staggered
arrangenents in correspondence wth tpig discharge:nozzles. 18. An inkjet _
print head according to Claim17, wherein 25 the electroformed netal |ayer
form ng the nozzle sheet 4 May 2006 - 45 conprises nickel or a materi al

conpri si sai d nlckel 19. An |nkjet printer conprising: a replaceable
| hegg caﬁﬂ%i&%éﬁ &g Mgt alnkpge rpfiorminge sdehavengeaspeatal ity of

Rkt rom RO ch%ﬁ?%%é’a‘ Qpﬁ%eaﬁeﬂ'@%%pé”léagg?'séié%}aﬁékégrad' seharging
G sposed i rov%gel' % o pEarty Bephk e %922"983¥591A%“3ﬁﬁ%§§2%‘&%§g2?“':S
ool o ehRrSaebs e w8y RafEh 8 oREdecras S¥eharerer 21 an
il 2t B o ALY nB-LTRLTORAR! EnR5RE BELAL' S COMPTI ST NG An
comprising:
. one nozzle sheet comprising a predetermined
(j | 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
: dispoéed so that the discharge nozzles in predetermined
numbers are in staggered afréngements and so that each seﬁ
20 of the discharée nozzles partly overlaps another set of the
| discharge nozzles in a recording medium transportation
direction,'aﬁd the substrate mémbers are in staggered
arrangéments 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




. 15 head having a plurality of recording el enents disposed ia&%y rint wdth

direction for discharging ink fromdi scharge nozzles; one 12908 heet

conprising a predeternmined electroformed netal |ayer and having the

- di scharge nozzles 20 disposed in rows for respective ink colors; and a
plurality of substrate menbers, .each including at |east two of the

~plurality of recording el enments, wherein the substrate nenbers are
positioned at.and affixed to the no%ﬁge sheet so that the discharge

-nozzles in 25 predeternmi ned nunbers i1 the discharge nozzle rows for the 4
May 2006 - 46 respective colors correspond to the recording elenments. 22.
An inkjet printer according to Claim2l1, wherein the electrofornmed netal

" layer f GORPAG SEife nAGX2leoshaematemprilsesmpnicskey said mhtkelal conprising.
said nickel. 5 23. An inkjet printer conprising: a replaceable head
cartridge léonpPisiiRgigh PREPEErpEPRPriAdRd: having a plurality of recording
el ements disposed in a print width direction for discharging ink from
di scharge ndzZFREACIRPbhN PR F-E RIS oMy it imyp arprisdeted mnied
electro%orge netal | ayer ind having t he, di scharge nozzles disposed in
rows fof®PEspaUtPIed RKUERL LFE; CAndSsOpiinrgl ¢tsment s bispased nighiver s, each

et pg.gL SRR ol ¥RcRlof NEo! BBLLLY B TSSO LNg- Sl erent s, wherein

nozzles, and

(ﬂ | one nozzle sheet comprising a predetermined

i electroformed metal léyer and having the discharge nozzles
disposed in rows for respective ink colors.

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

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

15 = head having a plurality of recording elements disposed in a
print width direction for discharging ink from;discharge

.(j}u " nozzles; |

| ~one nozzle-sheet.comprising a predetermined
electroformed metal layer and having the discharge nozzles

20 disposed in rows.for respective ink colors; and

| a plurality of substrate members, each including at
least two of the plurality of recording élements, wherein
the substrate members are positioned at and affixed to
the nozzle sheet so that the discharge nbzzles in

_ 25 _predetermined numbers in the discharge nozzle rows for the




. 15 the substrate nenbers are positioned at and affixed to a gaow%@ surface

- of the nozzle sheet so that the discharge nozzles in predeﬁ‘ ﬁﬁ 8 nunber s

“in the discharge nozzle rows for the respective colors correspond to the

- recording elenments. 20 24. An inkjet printer according to C aim 23,
wherein the electroforned netal |ayer formng the nozzle sheet conprises
‘nickel or a material conprising said nickel. 25. An inkjet printer '
conprising: a replaceabl e head cartrhﬂ$q_conprising an inkjet print 25
head ‘having a plurality of recording elenents disposed in a 4 May 2006 47
print width direction for discharging ink fromdischarge nozzles; one

- nozzl e sheet conprising a predeterm ned electroforned netal |ayer and
havi ng. SEPECEENSr e lR6Sz cOsrssapagdosedtha remsréibngr esgmentye i nk col ors;
and a plurality of substrate menbers, each including at least two of the
plurality?26F r8BotBkA§tePEABREE, afREFELATL B @h@émrgle vweebeis the
positionﬁd %t nd affixed tg the _nozzle sheet so that the discharge
nozzl es Sf¢ 6°%PEHEQeWﬁFﬁéd A¥RPeFSTMANEnENR| Bepatgeshest | eompnksénr t he
respecthggkcglgrs corﬁesgogd to the.recording, el enrents, and each discharge"

nozzl e fow Tor °fhd TBFTESPonarigredto? S#sd HekdSed in a substantially

f};g%gr; bine, agngnkhe. subsiLate members are disposed in rows in strai ght

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
'Cf} : nozzles in predetéﬁmined numbers in the diécharge noézle
rows for the respective colors correspond to the recording
elements. |
- 20 24. An inkjet printer according to Claim 23, wherein the
-electroformed metal layer forming the nozzle sheet comprises
nickelror a material comprising said nickel.
25. An inkjet printer comprising:
a replaceablg head cartridge compriéing an inkjet print

25 ,head_having a plurality of recording elements disposed in a




. 15 correspondence with the discharge nozzles. 26. An inkjet B{igbﬁé
raccording to Claim25, wherein the electrofornmed netal Iay%-aV_ ng the

" nozzl e sheet conprises nickel or a material conprising said nickel. 27. An

i nkjet printer conprising: 20 a repl aceable head cartridge conprising an

inkjet print head having a plurality of recording elenents disposed in a

print width direction for discharging ink fromdischarge nozzles; one

nozzl e sheet conprising a predetermn 25 el ectroformed netal |ayer. and

havi ng the di scharge nozzles 4 May 2006 - 48 . disposed in rows for
respective ink colors; and a plurality of substrate nenbers, each including
~at least two of the pIurallty of recording elenents, wherein the

subst r atRF ifentydt hardil pasfi itdrofed st sahe rafifiox adkt c[r‘rﬁmadgtsawelngeur face of
t he nozzl e sheet of the nozzle sheet so that the discharge nozzles in
predeteﬂﬁ%ﬁ%?%ﬁmbers in the discharge nozzle rows for the respective
~colors correspond to the recording elenents, and each di scharge nozzle row .
for the corrBEEOHBFﬁ&ecépﬁﬁt TBmP§l§i§ﬁo§eﬁreﬁebeémbeednt|aIIy stralght

l'ine, ﬂAthe ubst % qggpers are disposed:in rows in stralg l[ines in
cor r espdiid EE@ ST i@&eaﬁgz?PgéngzgheAﬁlﬁﬁhﬁégepnpﬁﬁ e¢saccordi ng

to G Connglossyaea%' TE® £ $ELERLRITRNR' Bor0BYS ang! M M9 e noz2le
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)

-

15 nickel or a material conprising said nickel. 29. An inkjet printer
conprising: a replaceable head cartridge conprising an inkjéﬁ“é%299§ head
having a plurality of recording el enents-disposed in a print width
direction for discharging ink fromdischarge 20 nozzl es; one nozzle sheet
conprising a predeterm ned electroforned netal |ayer and having the

di scharge nozzles disposed in rows for respective ink colors; and a
plurality of substrate nmenbers, each jgcluding at 25 [east two of the
plurality of recording elements, wherein 4 May 2006 - 49 the substrate
menbers are positioned at and affixed to the nozzle sheet so that the

;dischargﬁ nozzles in predeterm ned nunbers in the di scharge nozzle rows
for the 3 BYFES iWe HWO ST FEEPSEEATS dDheodeeerdBng el enents, and 5 the

di schar ge nozzli rOﬁS for _the resgective colors are,  disposed so that the
di schar ge no?zPeBrRhif¥edst 8MRF hEdte noRBeeESar eafh & &% afF rangenents.

~ with respect to a ordi.n ium_transportation direction, and the
substra?gas§eﬁﬁ§?§f;% G ﬁlggﬁgggVeSfaFﬁgﬁ ShBAat 81PReRERr c¥hBFEBEACEe With 10

wherei n 't he BPoREP T 5P RERRY RIS | SYBrETEE Fi SRS L T S SRR T ompr i ses
noKe! B gRoMRECGAEaCAMBE 2h09n88, I NLRERE: oF'endMnbRELE" RLLE &S
‘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




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

plurality of recording elenents disposed in a. print width diMac20%n for

di scharging ink fromdi scharge nozzles; one nozzle sheet conprising a

- predeterm ned 20 el ectroforned netal |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 the substrate nanb@gs_are positioned at and affixed to
25 a growm h surface of the nozzle sheet so that the discharge 4 May 2006 -
50 nozzles in predeterm ned nunbers in the discharge nozzle rows for the
respective co%ors correspond to the recording elenents, and the discharge

" nozzle rows FBF FRESFE3pRCPEIRSES| BFY Bpeltboned pakethd caffirted heo di schar ge
nozzl es _in predgﬁerg%ned nupbers_are in staggered arrangenents with

respect 1§ Z°%7dEoSleRy FRAITHATt FhRsPEPChErER BPEEEEFOAN and the substrate
menbers _are i.n_st.aggered. arrangenents . in correspondence with the discharge
. nozzlesprf§e§f?mﬁﬁggnEP@Pe5FiﬁgeF 3096?8Pﬁ69?0n9F51ﬁ1BQVémﬁ%¥e?%ethe
ol ecty oLALgRU UBLaLhayer oL ILAB e PRl eeshest complyses, mckel or @
replaceabl e PﬁéddfééﬂéiggenSEQE%iE%ﬁ@ E%Eiéﬁﬂ‘¥e§£é£¥ive colors are
_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 affixedlto

25 a growth surfacelof the nozzle sheet so that the discharge




|

15 head having a plurality of recording elenents disposed in . a rint width
direction for discharging ink fromdischarge nozzles; one Ad4enN «006heet

* conprising a predeternmined electroforned netal |ayer and having the

[

di scharge nozzles 20 disposed 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
positioned at and affixed to the Qp%ﬁJq_sheet so-that the discharge
nozzles in 25 predeterm ned nunbers inm the di scharge nozzle rows for the -
51 respective colors correspond to the recording el enents, and the

di scharge nozzle rows for the respective colors are disposed so that the

" di schar §0z7d28| 48 pregeégeménatinadnbrysbénstheediacktnggenerdzher angenent s

and so that each set 5 of the discharge nozzles partly overlaps another
set' of FRYSHEOEnh&P§eTREPEFELVENCALPESORErHEgSRRUHUNDt TR Sporeading
direction, and the substrate nenbers are in staggered arrangenents in
corresp&ﬂ&@ﬁ@ésmjﬁﬂdthe di scharge nozzles. 34. An inkjet printer according

to C aim 33, mheéei the 10 electroforped netal |ayer form.ng the nozzle.
sheet conpriE&8 37 IQINPEHER FIWF TIPS i TRFRAGTE R @edIors3RreaAn i nkj et

“pricrd er ,cQnpri sing: ep] aceabl e head cartridge conprising an inkjet print
head: hg%?nésga Furgﬁ?gygg? $é§8?ﬂ¥ﬁ§ BPRAERT STl RPFSER I Red 15 pri nt

wi dt h Qhﬁﬁﬁgkgnaigrigi§9Q8&3£Q§ éggagégﬂégégC&f{gefespect to a
(ﬂ: recording medium transportation direction, and the substrate
members are in staggered arrangementé in correspondence with
the discharge nozzles.
10~ 32. An inkjet printer according to Claim 31, wherein the
electroformed metal layer forming the nozzle sheet comprises
hickel or a material comprising said nickel.
33. -An inkjet printer comprising:
.a replaceable head cartridge comprising an inkjet print
15 . head having a plurality of recording elements disposed in a
) 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




- nozzl es; one nozzle sheet conprising a predeternmi ned electrofornmed netal
~layer ‘and havi ng the di scharge nozzles - di sposed in rows fo irve ink
< colors; and 20 a plurality of substrate nenbers, each including at |east
two of the plurality of recording elenents, wherein the substrate nenbers
are positioned at and affixed to a growh surface of the nozzle sheet so
that the discharge nozzles in predeterm ned nunbers in the discharge
nozzle 25 rows for the respective Qp“g{g_correspond to the recording 4 May
2006 - 52 elenents, and the discharge nozzle rows for the respective
colors are disposed so that the discharge nozzles in predeterm ned
nunbers are in staggered arrangenents and so that each set 5 of the
" di schar J&SRe£H1ES salory eperegpondndththesetcordihg elditenhay gend#ozzl es in
a recording nediumtransportation direction, and the substrate nenbers are
i n stagger edtP&r fhRgRABAE SNPAZESr Fe¥pofeenthe wiespediel v schibrmge amzzl es.
36. An inkjet printer according to Caim35, wherein the 10 electroforned
metal | §b°§8pnﬁﬁgtpﬁ§ kb2 Fé Sshagpechaprlsesinnprréetermanedt eri al

conprising,said_nickel. 37. A nmethod for producing an inkjet print head
havi ng QU%BﬁﬁﬁaFFFlefSF@ES?&?HgaéF@ﬁﬁﬁW§nH?s%%@eﬂoiﬁh@tp¢@¢@ S#'dt h

diregcti r di.scharging ink from di scharge nozzles, the 15 nethod
_conﬁ?isgggkgﬁegéﬁgggrgFigOZZEeS partiy overlaps another set of the :

discharge 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; | | |
< ; _ one nozzle Shéet'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




formng a resist |layer having a predeterm ned pattern onto _ trically

“conduc?ive substratg using an insulating photoresistnatgrﬁi&“ﬁ%ﬁ%- L

% correspondence with sizes of and distances between the di scharge nozzles

» disposed in 20 rows for respective ink colors; selectively formng a |ayer
on a portion of the substrate where the resist layer is not forned by
el ectroform ng using a predeterm ned netal; renoving the resist |ayer; 25
separating the el ectroforned | ayer jr§?11he substrate; 4 May 2006 - 53 and
positioning a substrate menber conprising the plurality of recording
elenents at and affixing the substrate member to a nozzle sheet so that. the
di scharge nozzles in 5 predeterm ned numbers in the discharge nozzle rows

“for the elesspdati vardcol ors correspond to the recording el ements, the
nozzl e sheet being forned by separating the electroformed |ayer fromthe
substrate. 38heAdABERBEIPOROPROGUEPNE Boprthe hesdeative déalot® add O aim
37, wherein the step of formng a | ayer by electroforninglls carried out
usi ng a HEPASSY SCorbeitsitiy disckarge nogBITRACT predetermined

numbers are in staggered arrangements and so that each set
5 of the discharge nozzles partly overlaps another set of the

discharge nozzles in a recording medium transportation

(1_ direction, and the substrate members are in 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 discharge 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;



Aninkjet print head includes one nozzle sheet (23) and a gkgrgbbéy of
_head chips (25) including a plurality of heaters. The nozzl 4 (23) -is
“formed of an electroformed netal |ayer made of nickel or a material
v ‘conprising nickel, and has di scharge nozzle rows for respective colors
di sposed so that the discharge nozzles are in staggered arrangenents and
so .that each set of discharge nozzles partly overlaps anot her set of
di scharge nozzles in a sheet-feed giggcgion. The head chi ps are positioned
at and affixed to a growmh surface side of the nozzle sheet (23) in
staggered arrangenents so that the positions of the discharge nozzles and
~the positions of the heaters correspond to each other. Accordingly,
reducti 4 n printing quality caused by displacement of any of the
di scharge nozzles is prevented fromoccurring, and | anding positions of
di schar ged i RRSéR1niagordFHESERake mewbest aphprzedng the plurality

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

_respective colors correspond to the recording elements, the

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

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

electroforming-ie carried out using a material comprising

nickel.
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ABSTRACT

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

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

~electroformed metal layer made of nickel or a material

comprising nickel, and has discharge nozzle rows for

- respective colors disposed so that the discharge nozzles are

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

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

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

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

discharge nozzles is prevented from occurring, and landing

positions of discharged ink on a recording sheet are

stabilized.




