14 Decenber 2005 1 PRI NTER AND PRI NTER HEAD BACKGRCUNP THE IS%FNTION 1
Field of the Invention The present invention relates Y %F?ﬁ eh 2P and
printer head, and nore particularly, to a line printer using an ink- Jet_
method. 2. Description of the Related Art Conventionally, ink-jet printers.
have been designed to print a desired inage, characters and so on by o
ejecting ink droplets onto the paper selectively by the nozzles placed
sequentially in a di rection substantial hy_ per pendi cul ar to the paper-feed
direction. In such a liine printer, a thermal -nethod printer for exanple,
as disclosed in Japanese Unexam ned Patent Application Publication No.
2001- 71495, head chips are used to forma printer head in order to inprove
yield and to avoid influend®IdfTEG ARy FRYBRRMEAD I n this case, the head
chip is fornmed such that ink is held in ink bed, and is heated by a heater
to eject ink droplets fromthe nozzles. The head chip is made of one
sem conduct or suhstrate _on which heaters and so on are created for a
plural|tyB6?K§BQHNDn8sz§§ INHEgTEPNnter a plurality of such head chips

| {ne_head, .for exanple, thereby making it possible

| dto.f
tosi Prp?ffy (Rieldraf ther THYFRLioR.

The present invention relates to a printer and printer

head, and more particularly, to a line printer using an ink-
jet method.
2. Déscription of the Related Art

Conventionally, ink-jet printers have been designed to
print a desired image, characters and so on by ejecting ink
.dropiets onto the paper selectively by the nozzles placed
sequentially in a direction substantially perpendicular to
the pap?r—feed direction. '

In such a line pfinter, a thermal-method printer for
éxample, as disclosed in Japanese Unexamined Patent
Application Publication No. 2001-71495, head chips are used
to form a printer head in order to improve yield and to
avoid influence of wiring resistance. In thi;rcase, the
head chip is formed such that ink is held in ink bed, and is
heaf%d by a heater to eject ink droplets from the nozzles.
The head chip is made of ohe semiconductor substrate on
which heaters and so on are created for a plurality of such
noZzles. In a printer, a plurality of such head chips are
placed to form a line head, for example, thereby making it

possible to simplify the total configuration.



14 Decenber 2005 2 However, a printer head consisting of such head chlps
in a conventional fabrication has various problens ddédiscgeder 23

t hereby having defects for full practical use. A first problen1annng t he
above wi |l be described below, which is to be solved by the present
invention. This problemis that, for these head chips, irregularity of the
characteristics cannot be prevented. If the irregularity is large, as
shown in Fig. 29, on the boundary of the ranges that are covered by the
head chi ps 1A and 1B, which are placed adjacently, there appears
dot-density difference of the printout between the ranges covered by the
head chips. 1A and 1B, respectively. Thus, for exanple, when printing. a
background i n Bowsivegl e & @rintex D0 RAZLNAGCHY S ff halclDheddehigndary
part, there appear vertical stripes in the direction of printout,

det eri or atn ny cpaventyiaial healpricdticreshid . vilekdus apseishams piedbteibedt h a
printer head in a conventional fabrication will be described bel ow, which
is to. beehuhyechdyelbhehqriogeniefewentian. full thractoabaisen,
deterioration of print- result when using an ink-jet printer is caused not
only by the aBovdusdntirebden amegg dhe iadowvef wildade emsrihad delovy
positioning errors of head chips. For an ink-jet printer, high quality
print restiich sis rkqbe etplved thiatths ipresenhatnverbipes f oPbs usi ng snal |

problem is that, for these head chips, irregularity of the
characteristics cannot be prevented. If the‘irregularity is
large, as shown in Fig. 29, on the boundary of the ranges
that are covered by the head chips 1A and 1B, which ere
placed adjacently, there appears dot-density difference of
the printout between the ranges covered by the head chips. 1A
and 1B, respectively. Thus, for example, when printing a
background in a single color, a phenomenon oceurs that on
the boundary part, there appear vertical stripes in the
direction of printout, deteriorating quality of the print
result. |

Next, a second problem with a printer head in a
conventional fabrication will be described below, which is
to be solved by the present invention. 1In fhis coenection,
deterioration of print result when using an ink-jet printer
is caused not only by the above-mentioned irreéelarities of
head chips, but also by positioning errors of head chips.

For an ink-jet printer, high quality print result is
required, so that printing has been performed using small

droplets with high density in these years. However, when



droplets with high density in these years. However, when 14 Decenber 2005 -
3 - using the same color ink-droplets, if deviation of*B8cemhsicPos noi nt
froma target point is nmore than a half of a dot dianeter, deterioration
of print quality is detected. This neans that nozzles need to be
positioned with high precision, otherwi se a positioning error affects an

I mpact point of an ink droplet. In this connection, when a dot 40 min
dianeter is created by adhering an ink droplet onto a paper to secure
print result of 600 dpi, a positioning €rror of a dot is allowed by not
nore than 20 mfor the sanme color ink-droplets. Therefore, in a printer,
even if irregularity of the characteristics of head chips is prevented for
practical ussieng tieersald griloy dnd-uWralpietof ifeatbwihitpiord @ff ammidgacnt er
head in a conventional fabrication, head chips need to be aligned with
very hi ghpordadi immm awHiactyets geradt iicalore ditfefi culttalft heff ebydataki ng it
inevitable to deteriorate print ,result. Specifically, as shown in Fig.
30, for eddmplademheletgriagatdonheheadmhiqald0n tic 3B datead. giEm  to
forma printer head, the head chips 30A to 30D are usually placed in

al t er nat e MRSt That mezzdiesesigesh tof Hee adisig ismmst witthdrialy predisgon,
possible to place the nozzles at regular intervals in the direction of
a|ignnento&pqﬂ%§qﬁﬁﬁjggﬁyy§onlng error affects an impact point of an

-ink droplet. In this connection, when a dot 40 um in
diameter is created by adhering an ink droplet onto a paper
to secure print result of 600 dpi, a poéitioning error of a
dot is allowed by not more than 20 um for the same color
ink-droplets.

Therefore, in a printer, even if irregularity of the
characteristics of head chips is prevented for practical use,
when aligning a plurality of head chips fo form a printer
head in a conventional fabricatioﬁ, head chips need to be
aligned with very high precision, which is practically
difficult, thereby making it inevitable to deteriorate print
.result.

Specifically, as shown in Fig. 30, for example, when
placing the head chips 30A to 30D in alignment to form a
priﬁ%er head, the head chips 30A to 30D are usually placed
in alternate shift in the direction of feeding paper,
thereby making it possible to place the nozzles at regular
intervals in the direction of alignment of the head chips
30A to 30D. In such placement of head qhips, misplacement

may occur as shown in Figs. 31, 32 and 33.



30A to 30D. In such placenent of head chips, msplaceqent my_occur as
shown in Figs. 31, 32 and 33. 14 Decenber 2005 4 In t! egg@@eégo own in
Fig. 31, the head chip 30Cis msplaced in the direction of alignnent of
head chips. In this case, at the boundaries of the m splaced head chip 30C
and the adjacent head chi ps 30B and 30D, nozzle pitches are not uniform
thereby resulting in print irregularity with stripes in the direction of
paper feed in the sane manner as described above as in Fig. 29. In the
case as shown in Fig. 32, the head cth43DB is msplaced in the direction
of paper feed. In this case, the nozzles of the head chip 30B are

m spl aced just as the m splacenent of the head chip in the direction of

paper feed, tihertahy dasallds nghdwm aisi #Ugt i DN, tHwé  héad exappiec when
printing a straight line in a lateral direction, a step-wise output wll
be produceisplacedeinaske adisbotmmonnoEi gligimehbeolieadadhhipBb i $n pl aced
inclining, thereby resulting in a situation that, for exanple, when
printing ehisreaght 4tnehenbdundanliedi oécthenmisplherdetehidnehipl Bobe
produced. Mreover, as viewed from the paper feed direction, the nozzle
pi t ches ofndhth¢ecadiacenp BoddarhiphoB0Br aude30D,t heziehel pakthea afet he
head chip, nore, particularly, the nozzle pitch suddenly changes at the
boundary 2Pt twelbefBcchreneby taFplB0ny dLheprbytr dsyeghdgribhy with
stripes in the direction of paper feed in the same manner as
described above as in Fig. 29.

In the case as shown in Fig. 32, the head chip 30B is
misplaced in the direction of paper feed. 1In this case, the
nozzles of the head chip 30B are misplaced just as the
misplacement of the head chip in the direction of paper feed,
thereby resulting in a situation that, for example, when
printing a straight line in a lateral direction, a step-wise
output will be produced.
| In the case as shown in Fig. 33, the head chip 30D is
placed inclining, thereby resulting in a situation that, for
example, when printing a straight line in lateral direction,

a bended line will be produced. Moreover, as viewed from
the'paper feed direction, the nozzle pitches of the head
chiﬁ 30D are shorter due to the inclination of the head chip,
more partic&léfly, the nozzle pitch suddenly changes at ﬁhe
boundary of the adjacent head chip 30C, thereby resulting in
deterioration of uniformity of the print result. 1In this

connection, deterioration of the print result is significant

when printing a line image in the paper feed direction.



deterioration of uniformty of the print result. In this connection,
deterioration of the print result is significant wheft Pereaber085|i ne

i mage in the paper feed direction. 14 Decenber 2005 5 Additionally, quality
deterioration of print result due to positioning error of head chips
occurs when printing in different colors, which is detected as
deterioration of registration and reproducibility in color. Normally, when
~printing an image in color, ink droplets of yellow mgenta, cyan and

bl ack are adhered onto a paper. Corresponding to this, as shown Figs. 34
to 36, for a printer head printing an image in color, alignnment of head
chips is formed for each color, that is, Y for yellow, Mfor nagenta, C

- for cyan and Bidditidmcky ) Oty det&rBfrat 26h 8 piihberbgati cphes 30A
to 30D shown in Figs. 30 to 33 are indicated as rectangular forns for

si nplicityo phedt pbath§igethéseotr haya ehipsadcehirgs whans praeeingt inmay
occur as shown in Figs. 34 to 36. Fig. 34 shows the case where an array of
parti cul adifbepenteadlehs pswhichnisplietedted hbedditegdbranion blfe head chip
arrays. In this case, the imge-of the col or assigned to the m spl aced
head chi peaistyatibhoandageptaduaibhgitgseénotokpg. 34) will be printed
with sonme displacenent in |lateral direction conpared wth the i mage of
ot her col ors. Normdlel wasshers phiowning & gimd3%e anheadlorhi pnkrdagpbéts

of yellow, magenta, cyan and black are adhered onto a paper.

Corresponding to this, as shown Figs. 34 to 36, for a

printer head printing an image in color, alignment of head

chips is formed for each color, that is, Y for yellow, M for

magenta, C for cyan and B for black. In Figs. 34 to 36,

arrays of the head chips 30A to 30D shown in Figs. 30 to 33

are indicated as rectangular forms for simplicity.

When placing these arrays of head chips, misplacement

may occur as shown in Figs. 34 to 36. Fig. 34 shows the

case where an array of particular color head chips is

misplaced in the direction of the head chip arrays. 1In this

case, the image of the color assigned to the misplaced head

chip array (M for magenta in the case of Fig. 34) will be

prin;ed with some displacement in lateral direction compared -

With;the image of other colors.

In the case as shown in Fig. 35, a head-chip array of
‘particular color (the head chip array of Y fof yellow in
~ this case) is mispiaced in the direction of placing head

chip arrays. In this case, the image of the color assigned

to a misplaced head chip array will be printed with some



particular color (the head chip array of Y for yellowin this case) is

mi splaced in the direction of placing head chip arrayPeember?®xase, the
i mge of the color assigned to a msplaced head chip array will be printed
with some 14 Decenber 2005 -6 di splacenent in the paper feed direction
conpared with the imge of other colors. In the case as shown in Fig. 36,
an array of particular color head chips is inclined (the head chip arrays
M for nmagenta, C for cyan and K for blagck in this case). In this case, the
i mmge of the color assigned to the inclined head chip array wll be
printed as twi sted conpared with the inmage of other colors. In this
connection
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to  Tirst aspolt PBrEasnas Soutct &re- BnaP ey ol pauicuEh cRObFPe EPPARi ng
east one ol B6! L BRGNARLST KO Al o iR S UEE0M e

pr edet er mi ned 0zzI|l'és sequentT a ced ma hea , and a head

conpri si n??a%%éiglnhﬁ%dcas&%ﬁzgéﬁ% B ﬁé%olov"aﬁ@tég | BE ifinethéhaliniy %é} y of

nozzl es a ed to one p are SO as to be part

over | appedyimk priftel ddMtdlstddycoffpafRidititde AhbGeidiieric@iorde  adj acent head
chips at the adjacent head chips, as viewed fromthe direction of feeding

a print obj ect,Inithis @balRictib® mikpicehiat bEE6ts P diferentl BeibRds hot st sEsfely he same
poi nt; and wherein said head conprises a conb-teeth septumform ng cavities

whi ch  ar epbiserved wsdn denotisd olatheanmi ¢dlorabutl Wil bd Hetectpatihdisplacenieadiid N a
| ongi tudi nal direction of the head and the ink in use flows into said
cavities tappbmirhatelycl@Oamd ej ected as ink droplets therefrom

SUMMARY OF THE INVENTION

According to a first aspect of the invention, there is provided a printer having
at least one ink-ejecting mechanism for ejecting ink droplets from predetermined
nozzles sequentially placed to form a head chip, and a head compﬁsing said head
chips in array, wherein some of said plurality of nozzles allocated to one head chip
are placed so as to be partly overlapped with a plurality of nozzles allocated to the
adjacent head chips at the adjacent head chips, as viewed from the direction of
feeding a print object,' in order for ink droplets fo be adhered to aimost the same
point; and wherein said head comprises a comb-teeth septum forming cavities which
are in fluid communication with an ink flow path oriented in a longitudinal direction of
thé head and the ink in use flows into said cavities to be heated and ejected as ink
droplets therefrom.

According to a second aspect of the invention, there is provided a printer
head, comprising head chips in array, wherein at least one ink-gjecting mechanism
for ejecting ink droplets from predetermined nozzles is sequentially placed to form a

head chip, and wherein said head chips are placed in such a manner that some of



According to a second aspect of the invention, there royid printer
head, conprising head chips in array, wherein at Ieaé#ﬁ%%@ ¥’R§g$§cting
mechani sm for ejecting ink droplets from predeterm ned nozzles is
sequentially placed to forma head chip, and wherein said head chips are
pl aced in such a manner that sone of 14 Decenber 2005 7 said nozzles
allocated to said head chips are partly overl apped at the adjacent head
chips, as viewed fromthe direction of feeding a print object; and wherein
said head conprises a conb-teeth septwi@formng cavities which are in
fluid communication wth an ink flow path oriented in a |ongitudinal
direction of the head and the ink in use flows into said cavities to be
heated and ejected as ink droplets therefrom According@to a third aspect

of the i nsaidtriogzes alipsatedite spiddierd ebirs o Partly everiapPag at Bie adiagspt hsad
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an ink flow path orie in a longrtud na ection of the head and the

ink in use fl Omcér%gtééitﬁﬁrcpé’éﬂe&i &hd PvaRioRCReRMisHPSVidIas bitflerdtavirgk

droplets therefrom According to a fourth aspect of the invention, there is

provi ded g RiakbRé inkCHBRINGSIBEaRIsA foradjbétingOink CRbMers fadm iphddetdratingtlg at
| east one ink-ejecting nmechanismfor ejecting predeterm ned colors of ink

dropl et s hosiassauehediyipreddno1arhes heae ghiphbihd el head @eetising shiok eaai head
chip, and as nmany of said head chips as necessary for said plurality of
col ors al tigpeth toa¥,ovimaren saadnozztesraze forseEddom eaid Inegzle plate made of one

thin plate, as many said nozzles as necessary for a plurality of said head chips are

formed, and said plurality of head chips are placed on said nozzle plate to form said

head; and wherein said head comprises a comb-feeth septum forming cavities which

are in fluid communication with an ink flow path oriented in a longitudinal direction of

the head and the ink in use flows into said cavities to be heated and ejected as ink

droplets therefrom.

According to a fourth aspect of the invention, there is provided a printer
comprising a plurality of colors of ink, having at least one ink-gjecting mechanism for
ejecting predetermined colors of ink droplets from predetermined nozzles
sequentially placed to form a head chip, and as many of said head chips as
nécessary for said plurality of colors aligned to form a head, wherein said nozzles
are formed on said nozzle plate made of one thin plate, as many said nozzles as

| necessary for a plurality of said head chips are formed, as many said nozzles as
necessary for a plurality of said colors are formed at the time, and said plurality of

head chips necessary for said plurality of colors are placed on said nozzle plate to

form said head.



are formed on said nozzle plate nade of one thin plate, as many said
nozzl es as necessary for a plurality of said head cﬁﬁﬂ%e%ﬁnPeféQW%d, as
many sai d.nozzles as necessary for a plurality of said colors are forned
at the time, and said plurality of head chips necessary for said plurality
of colors are placed on said nozzle plate to formsaid head. 14 Decenber
2005 8 According to a fifth aspect of the invention, there is provided a
printer head having at |east one ink-ejecting nmechanismfor ejecting ink
droplets from predeterm ned nozzles segiientially placed to forma head
chip, and a head conprising said head chips in array, wherein said nozzles
are fornmed on said nozzle plate nmade of one thin plate, as many said
nozzl es as necessary for plurality of said head chips are forned, and said
plurality of hdwgowiigpe aalifth aingetef ba invgntiomdherp ds piivided a printer hgagai d
printer head; and wherein said head conprises a conb-teeth septum form ng
cavities WBViBa at deasl Pneii ink-glsstngi mashanismyi fon egctingk Itk SFPRISIEN TTOBY i ent ed
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colors al i,gngdy gaggffmd, tﬁ?ﬁgaa?gﬂgmy 3f Fighd cﬁ@i?h@ﬁla@é&oﬁ@af@ﬁ’oz&lb sai d

nozzle plate m one t p as nmny nozzl es as necessary for

a plural i tai®fo 36t sBBastntd RaaabhdVKTBIA, sakd he AR RYMDPALSE AOGRL RS
necessary for a plurality of said colors are forned at the sane tinme, and

sai d plurgbptish Rrmitgagavitles PEhiBe &S S@Mid e6mmahidatidnuwah idny inkf flewlpatts ar e
pl aced on said nozzle plate to form said head.
oriented in a longitudinal direction of the head and the ink in use flows into said
cavities to be heated and ejected as ink droplets therefrom.

According to a sixth aspect of the invention, there is provided a printer head
having at least one ink-gjecting mechanism for ejecting predetermined colors of ink
droplets from predetermined nozzles sequentially placed to form a head chip, and as
many said head chips as necessary for said plurality of coloré aligned to form a
head, wherein said nozzles are formed on said nozzle plate made of one thin plate,
as many said nozzles as necessary for a plurality of said head chips are formed, as
many said nozzles as-necessary for a plurality of said colors are formed at the same
time, and said plurality of head chips necessary for said plurality of colors are placed
on said nozzle plate to form said head.

Disclosed herein is a printer, wherein some of thé plurality of nozzles
allocated to one head chip are placed so as to be partly overlapped with a plurality of

" nozzles allocated to the adjacent head chips at the adjacent head chips, as viewedr

from the direction of feeding a print object, in order to ink droplets to be adhered to

almost the same point.




Di scl osed herein is a printer, wherein sonme of the plurality of nozzles
all ocated to one head chip are placed so as to be par‘ll““:)))e ra%%d wth a
plurality of nozzles allocated to the adjacent head chips at the adjacent
head chips, as viewed fromthe direction of feeding a print object, in
order to ink droplets to be adhered to alnost the same point. 14 Decenber
2005 9 Wth this arrangenent, it is possible to print, by either of the
head chips, the area overlapped by both adjacent head chips. Therefore,
for exanple, by mxing dots of each hea#l-chip, or by making it variable to
set the boundary of the overlapping area, it is possible to make
unnoticeable the difference of the print result caused by the head chips
of irregular characteristics. Disclosed hereinis a printer, including a
nozzl e plate nalih this arenaenent, i iapessible o Riatchy aither of e headghipfoing es ar e
placed to forma nozzle array. Wth this arrangenment, the nozzles can be
made wit h AEYRVYEPPeY &ibedh aﬁlﬁ‘é@?tshe@ﬁ GhTﬁusTheé gre. ifor eRIRlRRY EWIKE are
m spl aced, nozzl es are preyente t here reventing
Doort ont GEF Gac RN B8t makint i, Bt 8,5 ghe cholERERy oP ik “head
chips. As a result si.bl e [.ev det.er i r|nt
esalt dud RLRHG 4t RgoBnPe/E ke GoPutsals afCaitrents bl 8 plha Fer
whi ch the 1 | ate nade of one thin Iate
CQB%eSﬁPtthSaJ (%lE?gf ﬁ'@gﬁl%ech?pa?%rﬁ icsP P

as many nozz as necess y of the head chips are forned,

and a pl urali tybigholiaadGhis Pﬂﬁtsrﬁn R

head. Wth this arrangenent e nozzles can ! posi tioning
preci si on. onT\hHEha%ﬁﬁa.tyafﬁaﬁue%?&%%ud%fm bR 4¢8¢. the nozzles are

prevented to be m splaced, thereby preventing positioning error of making
a dot due to thgith this arrangement, the nozzies can be made with high positioning

precision. Thus, even if the head chips are misplaced, the nozzles are prevented to

be misplaced, thereby preventing positioning error of making a dot due to positioning

errors of the head chips. As a result, it is possible to prevent deterioration of the

print result due to positioning errors of dots.

Disclosed herein is a printer, in which the nozzles are formed on the nozzle
plate made of one thin plate, as many nozzles as necessary for a plurality of the
head chips are formed, and a plurality of head chips are placed on the nozzle plate
to form the head.

With this arrangement, the nozzles can be made with high positioning
precision. Thus, even if the head chips are misplaced, the nozzles are prevented to
be misplaced, thereby preventing pbsitioning error of mak_ing a dot due to the
positioning error of the head chips. As a result, it is pbssible to prevent deterioration
of the print result due to the positioning errors of dots.

Disclosed herein is a printer including a nozzle plate made of one thin plate,



positioning error of the head chips. As a result, it is possible to prevent

deterioration of the print result due to the positi dAiRFGeEPP#W5f dots.
Di scl osed herein is a printer including a nozzle plate nade of one thin

pl ate, 14 Decenber 2005 -10 in which a plurality of nozzle arrays each

whi ch conprises a plurality of the nozzles are fornmed corresponding to the
plurality of colors on the nozzle plate. Wth this arrangenent, it is

possi ble to print by ejecting ink droplets fromthe nozzle arrays nmade of
nozzles with high precision. Thus, for -el@ch color, prevention is made for
positioning error of making a dot due to the positioning error of the head
chips. As aresult, it is possible to prevent deterioration of the print
result due to the positioning errors of dots. Disclosed hereinis a
printer, iinwhhdhch phsalitspofynazelezreys ascmebiel samprisesra hivsality oflthe sozdflesa
plurality of colors are formed on a nozzle plate nmade of one thin plate,
and a pl varglfermedaormapanding tp harleelily 8f golprsiondhe nerzig pletg. of col ors are

pl aced on the nozzle plate to formthe head. Wth this arrangenent, it is
possi bl e to priith this ajangemeqt itk Passhie & BrinthyRieqtiag iModrepietsffamite nade of

reci sion. Thu for each tion i e for
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adj acent AL Birorsds diiewed from the direction of feeding a print
obj ect. Wl}st%’%ﬁk?ﬁlﬁggagrr angerer;ént, it is possible to provide a printer head

~that can prevepcioded Rbieftf Blal Rimted in tWHthds Mbny felels #dHRcbsbaly foPBRRAri ti es

of head chi ps.
chips of a plurality of colors are formed on a nozzle plate made of one thin plate, and

a plurality of head chips necessary for a plurality of colors are placed on the nozzle
plate to form the head.

With this arrangement, it is possible to print by ejecting ink droplets from the
nozzle arrays made of nozzles with high precision. Thus, for each color, prevention
is made for positioning error of making a dot due to the positioning error of the head
chips. As a result, it is possible to prevent deterioration of the print result due to the
positioning errors of dots.

Disclosed herein is a printer head, in which the head ¢hips are placed in such
a manner that some nozzles allocated to the head chips are partly overlapped at the
adjacent head chips, as viewed from fhe direction of feeding a print object.

With this arrangement, it is possible to provide a printer head that can
- prevent deterioration of the print result due to irregularities of head chips.

Disclosed herein is a printer head including a nozzle plate made of at least

one thin



| east one thin 14 Decenber 2005 - 10a plate, in whi PEFPeE280% ays
conprising a plurality of the nozzles are forned on the nozzle plate. Wth
this arrangenent, it is possible to provide a printer head that can

prevent deterioration of the print result due to positioning errors of head
chips. Disclosed hereinis a printer head in which nozzles are fornmed on a
nozzl e plate nade of one thin plate, as many nozzl es as necessary for a
plurality of the head chips are fornedj0and a plurality of head chips are
pl aced on the nozzle plate to forma head. Wth this arrangenent, it is
possible to provide a printer head that can prevent deterioration of the
print result due to positioning errors of head chips. D sclosed hereinis
a printer plaedniwhighumizalg asraye gomerisinge eluielieobihe nozzlesare fomeed o thepl ate, in
which a plurality of nozzle arrays each of which conprises a plurality of
nozzl es afﬁzﬁﬁpﬁ%ﬂ corresponding to a plurality of colors on the nozzle
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plurality,afe G486t dietthi 580 a8 Maryhdi-108 %4 Feddbddrf 1&0a bRIraNty e thead.
‘head chips are formed, and a plurality of head chips are placed on the nozzle plate to
form a head.
With this arrangement, it is possible to provide a printer head that can
prevent deterioration of the print result due to positioning errors of head chips.
Disclosed herein is a printer head including a nozzle plate made of at least
one thin plate, in which a plurality of nozzle arrays each of which comprises a
plurality of nozzles are formed corresponding to a plurality of colors on the nozzle
plate.
With this arrangement, in a plurality of colors, it is possible to provide a printer
head that can prevent. deterioration of the print result due to positioning errors of
head chips.
Disclosed herein is a printer head in which nozzles are formed on a nozzle
plate made of one thin plate, as many nozzles as necessary for a plurality of head
chips for a plurality of colors are formed,

and a plurality of head chips necessary for a plurality of colors are placed on

~ said nozzle plate to form the head.



14 Decenber 2005 -10b Wth this arrangenment, in a plurality of colors, it
is possible to provide a printer head that can prevettDersmber 88 i on of
the print result due to positioning errors of head chips. 14 Decenber 2005
BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a plan view of placenent for
head chips in accordance with the second enbodi nent of the present
invention; Fig. 2 is a perspective view of a line printer conprising the
head chips shown in Fig. 1; Fig. 3 is an expl oded perspective view of the
head applied to the line printer in Rthb2; Fig. 4 is a perspective view
showing the head in Fig. 3 in detail; Fig. 5 is a schematic diagram
illustrating driving of the head chips in Fig. 4, Fig. 6 is a schematic
diagramillustrating driving of the head chips in Fig. 4, Fig. 7 is a
schemat i ¢ di agWiimthik lacrsngemenign dmilurialkity obéolorshibishpeagible o provide aprinter4; Fig. 8
is a schematic diagramillustrating driving of the head chips in Fig. 4;
Fig. 9 ishead ¢hetreani previingetenoration of the prigt resuly due) e posiiening gFroeshefps i n
Fig. 4, ' o

J head chips.




Fig. 10 is a schematic diagramillustrating driving of the head chips in
Fig. 4; Fig. 11 is a schematic diagramillustrating dt4Peeainhsr 208he head
chips in Fig. 4; 14 Decenber 2005 - 12 Fig. 12 is a block diagram of the
line printer in Fig. 2; Fig. 13 schematically illustrates driving of the
head chips in Fig. 1; Fig. 14 is a plan view illustrating m splacenent of
the head chips; Fig. 15 is a plan view illustrating m splacenent of the
head chips; Fig. 16 is a plan view illustrating m splacenent of the head
chips; Fig. 17 is a plan view illustraling m splacenment of the head chi ps;
. Fig. 18 is a plan viewillustrating deterioration of print quality by

m spl acenent of dots in different colors; Fig. 19 is a plan view
illustrating deterioration of print quality by m splacenment of dots in

different colors; Fig. 20 is-a plan view illustrating deterioration of
print qualiipe hpddebrearesy s dsviwcgi fferent colors; Fig. 21
schematically illustrates driving of the head chips of a printer in

accordance w tfig.ha secend1ebedicie¥r placement for head chips in

accordance with the second embodiment of the preseht-
invention;

Fig. 2 is a perspective view of a line printer
comprising the head chips shown in Fig. 1; -

Fig. 3 is an exploded perspective view of the head
applied to the line printer in Fig. 2;

Fig. 4 is a perspective view showing the head in Fig{ 3
in detail;

Fig. 5 is a schematic diagram illustrating driving of
the head chips in Fig. 4; |

Fig. 6 is a schematic diagram illustrating driving of
the head chips in Fig. 4;

Fig. 7 is a schematic diagraﬁ illustrating driving of
the head chips in Fig. 4;

Fig. 8 is a schematic diagram illustrating driving of
the pead chips in Fig. 4;

}Fig. 9 is a schematic diagram illustrating driving of
the head‘cﬁibs in Fig. 4;

Fig. 10 is a schematic diagram illustrating driving of
the head chips in Fig. 4;

Fig. 11 is a schematic diagram illustrating driving of

the head chips in Fig. 4;



of the present invention in conparison with Fig. 13; Fig. 22 schematically
illustrates driving of the head chips of a printer iH‘ﬁ@EﬁﬁEﬁﬁ@@5mﬁth t he
third enbodi nrent of the present invention in conparison with Fig. 13; Fig.
23 schematically illustrates driving of the head 14 Decenber 2005 -- 13
chips of a printer in accordance with the fourth enbodi nent of the present
invention in conparison wwth Fig. 13; Fig. 24 schematically illustrates
driving of the head <chips of a printer in accordance with the fifth

embodi ment of the present invention-id2conparison with Fig. 13; Fig. 25
schematically illustrates driving of the head chips of a printer in
accordance with the sixth enbodi nent of the present invention in

~comparison W tRj ki 012135 Eig1020 & gﬁ%ﬁmi&ﬁléﬁgiiiHétFﬁﬁgﬁggr&MiﬁggOf t he

head chips of a printer In accordante wt seven odi ment” " of the
present ipyention; Fig. 27 is a flow chart showi ng the processing steps of
the central processing unit of a printer including the heads shown in Fig.

24; Fig. 28 schpgmtigabtNemht USATEf €51 1o £268st RLviNg oboURdanyadls to be

changed appropriately by random nunbers; Fig. 29 schematically illustrates
a print remfips by gdggacent head chips having irregular characteristics;
Fig. 30 schematically illustrates deterioration of the

Fig. 14 is a plan view illustrating misplacement of the
head chips; |

Fig. 15 is a plan view illustrating misplacement of the
head chips; |

Fig. 16 is a plan view illustrating misplacement of the
head chips;

Fig. 17 is a plan view illustrating misplacement of the
head chips;

Fig. 18 is a plan view illustrating deterioration of
print quality by misplacement of dots in different colors;

Fig. 19 is a plan view illustrating deterioration of
print gquality by misplacement of dots in different colors;

Fig. 20 is a plan view illustrating deterioration of
print guality by misplacement of dots in different colors;

Fig. 21 schematically illustrates driving of the head
chip; of a printer in accordance with the second embodiment
of the present invention in comparison with Fig. 13;

Fig. 22 schematically illustrates driving of the head
chips of a printer in accordance with the third embodiment

of the present invention in comparison with Fig. 13;

Fig. 23 schematically illustrates driving of the head



print result due to m splacenent of head chips; Fig. 31 schematically
illustrates deterioration of the print result due td4Ressmbeeredr of head
chips; Fig. 32 schematically illustrates deterioration of the print result
due to m splacenent of head chips; Fig. 33 schematically illustrates
deterioration of the 14 Decenber 2005 - 14 print result due to

m spl acenent of head chips; . Fig. 34 schematically illustrates
deterioration of the print result due to m splacenent of a head chip
array; Fig. 35 schematically illustraté8 deterioration of the print result
due to m splacenent of a head chip array; and Fig. 36 schematically
Illustrates deterioration of the print result due to m splacenent of a

Erbodi menC e 2het P BEERPL | R T DT ew be ong T bad TP GerarT i th

Enbodi nent s esent invention w now be

ref er enceot OchOCpAEEERANY Ak h anpd:Hledn T high prbodigent (I - 1) The

configuration of"a first e nment s a perspective' view of a line

printer in ageQy daneesMiddh it ilty St RERGHTBN A Ovidf OF e8edtheddvention.
The line printer 11 is contained and assenbled .in the rectangul ar housing

12 on thecyhgs eof a0 dpi NSLLAPER addSYadRcdohHERILhEer PEPRT edol SmeAtbe
nounted at tray

of the present invention in comparison with Fig. 13;

Fig. 25 schematically illustrates driving of the head
chips of a printer in accordance with the sixth embodiment
of the present invention in comparison with Fig. 13;

Fig. 26 schematically illustrates driving of the head
chips of a printer in accordance with the seventh embodiment
of the present invention;

Fig. 27 is a flow chart showing the processing steps of
the central processing unit of a.printer including the heads
shown in Fig. 24;

Fig. 28 schematically illustrates the case that the
boundary is to be changed appropriately by random numbers;

Fig. 29 schematically illustrates a print result by
adjacent head chips having irregular characteristics;

:Fig. 30 schematically'illustrates deterioration of the
prin% result due to misplacemént of head chips;

Fig. 31 schematically illustrates deterioration of the

print result due to misplacement of head chips;

Fig. 32 schemétically illustrates deterioration of the
print result due to misplacement of head chips;

Fig. 33 schematically illustrates deterioration of the



entrance equi pped at the front side of the housing 1.2 to feed the paper
14. \Wen the paper tray 13 is nounted on the |ine prﬂﬁﬂﬁﬁemP96ﬁ¥ﬁhe tray
entrance, the paper 14 is pressed by the paper-feed roller 16 in the
predet erm ned nechanism and by rolling the roller 16., as shown by the
arrow A, the paper 14 14 Decenber 2005 - 15 is guided out fromthe paper
tray 13 in the direction to the rear side. The line printer 11 includes
the reversal roller 17 on the paper-feed side. By rolling with the
reversal roller 17, as shown in the arfddwB, the paper guide direction is
switched to the front-side direction. In the line printer 11, the paper 14,
which is switched the feed direction in such a nmanner, is guided by the

spurring E?Hhﬁrréguiﬁddﬁ@ €8 musp1hbahehbeopaneadt EAypsses over the paper
tray 13. And as shown in the arrow C, the paper is ejected fromthe outl et

placed at the fignt34i sehemdViddELY i DEL RSt A €Es ldet HELIELDI bR E Pl | NY
roller 18 and the outlet, as shown by the arrow D, the head cartridge 20

i s pl acedprinanrexahéangaabte wayplibembaadogant nedgecBipcampaiyses the head
21 placed " beneath the holder 22 having the predetermined form in which
respective |ineigeads gehdmaticapentblleytnates ddvekjioratopl ateche | n-t he
hol der 22, the ink cartridges Y, M C and B are to be placed respectively.
Thus, thepkint pesnflérdue to misplacement of a head chip array; and ~

Fig. 36 schematically illustrates deterioration of the

print result due to misplacement of a head chip array.

DETAILE_D DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiments of the present invention will now bé
described in detail with reference to the accompanying
drawings.

(1) A first embodiment

(1 - 1) The configuration of a first embodiment

Fig. 2 is a perspective view of a line printer in
accordance with the first embodiment of the present
invention. The line printer 11 is contained and assembled
in the rectangular housing 12 on the whole, and the paper
tray 13 holding the paper"14 is to be mounted at tray
entrance equipped at the front side of thé housing 12 to
feed the paper 14.

When the paper tray 13 is mounted on the line printer
from the tray entrance, the paper 14 is pressed by the
paper-feed roller 16 in the predetermined mechanism, and by

rolling the roller 16, as shown by the arrow A, the paper 14



11 can print an image and so on by ejecting each color ink to _be adhered
onto the paper 14 fromthe corresponding |ine head. ﬁ%‘?ceﬁ’qeéz%‘?? expl oded
perspective view as viewed from the sanme direction as in Fig. 2. As shown
in Fig.3, the head 21 includes an orifice plate 23, which is, for exanple,
conposed of a sheet nmade of carbonic resign, on which 14 Decenber 2005 - 16
nozzl es and so on are made. The orifice plate 23 is supported by the frane
not shown in the view Mreover, the head 21 includes the dry film 24 nmade
of the same carbonic resign in a predeberm ned shape which is placed on
the orifice plate 23, and then the head chips 25 are placed sequentially.
The head 21 conprises the head chips 25 placed in 4 |ines, each of which

; . . | t . | whi ch
re ol aoeir ALfisRed A foexs ' Al AR Aoy PYEGETRE! QRLoCEL G e (Y6 11 €
head 21, 11 | i t i i j
Corr ugat 6 BT ais onthp el il Prlfed PN E TS LaP el e e

head chi p 2% SckONMESd £lredd & fud S %C,ﬁ%im%i@ﬂﬁhe%ngeﬁéf%ﬁ her with

the surrounding structure, "the head chip 25 t0 be assenble t he head
21 in sughoB &BMES -ad endeRdik Niie Zor i BAecii QFapar S§higen substrate 27

fabricated by integrated circuit
direction is switched to the front-side direction.

In the line printer 11, the paper 14, which is switched
the feed direction in such a manner, is guidéd by the
spurring roller 18 and so on such that the paper traverses
over the paper tray 13. And as shown in the arrow C, the
paper is ejected from the outlet placed at the front side.
In the line printer 11, between the spurring roller 18 and
the outlet, as shown by the arrow D, the head cartridge 20
is placed in an exchangeable way.

The head cartridge 20 comprises the head 21 placed
beneath the holder 22 having the predetermined form, in
which respective line head, yellow, magenta, cyan and black,
are pléced. In -the holdexr 22, the ink cartridges ¥, M, C
and B are to be placed respectively. Thus, the line printer
11 can print an image and so on by ejecting each color ink
to bg adhered onto the paper 14 from the cdrresponding line
head.

| Fig. 3 is an exploded perspective view as viewed from
the same direction as in Fig. 2. As shown in Fig.3, the
- head 21 includes an orifice plate 23, which is, fo: example;

composed of a sheet made of carbonic resign, on which



t echnol ogy; which is forned such that the heaters 28 for heating the ink
are placed sequentially, and the drive circuit 29 is toPesambes280F ve. t he
heaters 28. The head 21 is fabricated to have the orifice plate 23 such
that openings with circular shape in cross-section are placed on each
heater 28. Also, the dry film24 is placed to forma septumand so on for
each heater 28, thereby making ink droplet bed 30 for each heater 28, and
the orifice plate 23 14 Decenber 2005 - 17 is used to eject ink droplets
to formthe nozzles 31. On the head Ehﬁﬁ Z5, such a heater 28 is placed
near the side, on which the dry film24 is fornmed to have a conb- teeth
shaped septumin order to expose the ink bed 30. On the head 21, the
nmetal | i ¢ phot Be26anddsbhendaye fmhae 24 tRENbriiecenkibliewzpatiB 33 in order
to guide ink in the ink cartridge Y, M C, and B fromthe exposed side.
Thus, ' t hesuppeect@d bg thdersamd hdatshokni snguhdedibwom Mbecedge ,skile in
t he | ongitudinal direction of the head chip 25 into each ink bed 30 of
each heatlkea@821 Mbnedbudes ohet ey héhtimchipmaBe aff the spmeschebsnde where
the heater 28 is placed, the pad 34 is formed to drive the circuit by

connect i ngesiexi bheawpredgtsubinedt ehdpe Bhichhésepdempdnent hein the head

21, an ink-ejecting nechanism is formed, by which ink droplets are ejected
from t he onbektesplatei gl uandgther hbeat beadgchiipk- @boprise@lagednd .

sequentially.

The head 21 comprises the head chips 25-piaced in 4
lines, each of which corresponds to printing yellow, magenta,
cyan and black colors, and which are placed across the paper
14 to form a line head. Thereafter, to the head 21, the
metallic plate 26 is attached, which is fabricated to have

- corrugated surface on the side of the head chips 25, and
then each of the head chip 25 is connected.

Fig.4 is a section view showing, together with the
surrounding structure, the head chip 25 to be assembled to
the head 21 in such a manner. The head chip 25 is made from
a silicon substrate 27 fabricated by integrated circuit
technology, which is formed such that the heaters 28 for
heaping'the ink are placed seguentially, and the drive
cir&ﬁit 29 is formed to drive the heaters 28. The head 21
is fabricated to have the orifice plate 23 such that
openings with circular shape in cross-section are placed on
each heater 28. Also, the dry film 24 1is placed to forﬁ a
septum and so on for each heater 28, thereby making ink

droplet bed 30 for each heater 28, and the orifice plate 23



nozzle 31. The head chip 25 includes the heaters 28 placed sequentially,
which is a part of the ink-ejecting mechanism In Fi g.14PecemBgr2005 t he
head chips 25 is zooned in fromthe paper 14 side. The head chips 25 are
pl aced, on both sides of the ink-flow path 33 alternately in the sanme
configuration. Al so, each head chip 25 is placed on each side of the
Ink-flow path. 33 such that they are rotated in 180 degrees so as to guide
ink fromeach side of the ink- flow path 33. By this nechanism the head 21
can be 14 Decenber 2005 18 supplied'mﬁﬂh“ink fromonly one ink-flow path
33 for each color, thereby making it possible to print with high :
resol ution by easy configuration. Al so, when the head chips 25 are pl aced
in a diretsi opedrobacgdcbyidBOddeglees abt eopmt eh¥, nbhe1pad334 is pl aced
alnost at the mddle in the direction of placing nozzles 31 such that the
direction of tdre fdasl BdadvdHipdts peswdtangeteator P ats nglaoed| esaB8l. Thus,
in the head 21, concentration is prevented on a part of flexible wiring
subst r at etheoshdet i og vbhithetpaddB8y. fibmt Bé hsadoPhedatpr hdeteancamb-nunber
of successive nozzles 31 are grouped together to forma unit,. and in the
group, thteethfsbappfiasepani $ncordesdteuekpoiat thachnkokete30is &hifted
fromthe other in a direction of the paper feed. 1In corresponding to the.
orifice pragehead 2he hbatbetabBiefplate 26 and the dry film 24 form

the ink-flow path 33 in order to guide ink in the ink
cartridge Y, M, C, and B from the exposed side. Thus, the
head 21 is made such that ink is guided from the edge side
in the longitudinal direction of the head chip 25 into each
ink bed 30 of each heater 28.

Moreover, on the head chip 25, at the opposite side
where the heater 28 is placed, the pad 34 is formed to drive
the circuit by connecting flexible wiring substrate 35. By
thése components, in the heéd 21, an ink-ejecting mechanism
is formed, by which ink droplets are ejected from the
nozzles 31, including the heater 28, ink—drbp bed 30 and

"nozzle 31. The head chip 25 includes the heaters 28 placed
sequentially, which is a part of the ink-ejecting mechanism.

In Fig. 1, a part of the head chips 25 is zoomed 1n
fromathe paper 14 side. The head chips 25 are placed on
both.sides of the ink-flow path 33 alternately in the same
configuration. Also, each head chip 25 is placed on each

side of the ink-flow path 33 such that they are rotated in
180 degrees so as to guide ink from each side of the ink-

flow path 33. By this mechanism, the head 21 can be



the head chips 25 are created at the positions shifted from the others in
adirection of the paper feed, a predeternined nunberl4decgmben2®Pr m a unit.
Moreover, in Fig. 1, the anmount of the shift in a direction of the paper
feed is exaggerated. Also in Fig. 1, to sinplify the explanation, the
nozzles are grouped into three groups each of which include seven nozzles
as a unit. In the head chips 25 as described above, the shifted position
of the nozzles is used effectively to Srive the grouped heaters '
sequentially. Moreover, when nozzles™a 8 T4 Decenber 2005 -- 19 "shifted in
such a manner, for the head chips 25 placed on both the upper side and

| ower side of the ink-flow path 33, heaters are driven in the inverse
directi orsdpplide witlviik St@nadnly nohdi dnlenbdsknpath B8r feackabrad chip
25, the driving circuit is configured such that the driving sequence can
be sw t chmulom, adoexralanasiind ithepadwilel eretd | pnedt witli hgghequence. As
shown in Figs. 5 to 11, in this enbodi ment, seven nozzles 31 form ng each
group ar ereomiunidredbsespmntcaifygumtiespecti ve phases, fromthe phase 1
‘through phase 7, starting fromthe nozzle 31 at the feeding side of the
paper 14_ | n2disgs. whemno the hefed mivilps Xorams ppratied) im ®athregihibore i s
given to the rel evant nozzle. As showmn in Fig. 5,.. when the paper 14 is
fed, in t¥Eated tbyphdd degrers molAgmnately, the pad 34 is placed

almost at the middle in the direction of placing nozzles 31
such thét the direction of the pad 34 will not be changed
for placing nozzles 31. Thus, in the head 21, concentration
is prevented on a part of flexible wiring substrate
connecting to the pad 34.

In the head 21, a predetermined number of successive
nozzles 31 are grouped together to form a unit, and in the
group, the orifice plate 23 is created such that each nozzle
is shifted from the other in a direction of the paper feed.
In corresponding to the orifice plate 23, the heaters 28 of
the head chips 25 are created at the positions shifted from
the others in a direction of the paper feed, a predetermined
number of which form a unit. Moreover, in Fig. 1, the
amount of the shift in a direction of the paper feed is
exaggerated. Also in Fig. 1, to simplify the explanation,
the nozzles are groubed into three groups each of which
include seven nozzles as a unit.

In the head chips 25 as described above, the shifted
‘position of the nozzles is used effectively to drive the

grouped heaters sequentially. Moreover, when nozzles are



which is the nearest to the paper feeding side, is driven to rint the dot
D1. Then the paper 14 is fed as nuch as for printing'dyessmbesdBquent
nozzle 2 (Fig. 6), the subsequent nozzle 2 is driven to print the dot D2.
Thus, by driving the nozzles 3 to 7 in synchronization with feeding the
paper, the dots are printed sequentially (in Figs. 7 to 11). As a result,
in this enbodi nent, the nozzles 31 in a group are driven such that they
are driven with sone tine difference. | so, the correspondi ng nozzl es of
each group are to be driven concur rent y- Moreover, the head 21 can print
a dot by a plurality of 14 Decenber 2005 - 20 droplets. By making variable
‘the nunber of the droplets for a dot, the size of the dot can be variable
so as to sxipitess imgrsadsi i @mandmed hifoenitosi Hedd , chbps dps pascde ofieated by
ei ght droplets at maxi mum In the head 21, driven in this way (Fig. 1),
sone of hdid ridez gpeart |oiodt exhd dawex heide obf ptlae eipkatkdwspatls 3, be
partly overlapped with a plurality of nozzles allocated to adjacent head
chi ps as haatwss faremdihieveh rigcttifon ofverfsediigeat ponnfoobfketdrivimger to
ink droplets to be adhered to alnost the sane point. By this, in.the |line
printer PBRIN- t He duleks gpeetinent offqr ieachghead schip 239; atket head
chips by these nozzles, the dots printed by these adjacent head chips are
m xed, S@qqﬁﬁngerﬁﬁH%ﬁ is configured such that the driving sequence

can be switched in accordance with the above-mentioned

driving sequence.

As shown in Figs. 5 to 11, in this embodiment, seven

nozzles 31 forming each group are controlled seguentially in

respective phases, from the phase 1 through phase 7,

starting from the nozzle 31 at the feeding side of thé paper

14. 1In Figs. 5 to 11, the number corresponding to each

phase is given to the relevant nozzle. As shown in Fig. 5, .

- when the paper 14 is fed, in the start phase 1, the nozzle 1,
which is the nearest to the paper feeding side, is driven to
print the dot Dl. Then the paper 14 is fed as much as for
printing by the subsequent nozzle 2 (Fig. 6), the subsequent
nozzle 2 1is driven to print the dot D2. Thus, by driving
the nozzles 3 to 7 in synchronization with feeding the paper,
the dots are printed sequentially (in Figs. 7 to 11). As a
result, in this embodiment, the nozzles 31 in a group are
driven such that they are driven with some time difference.

Also, the corresponding nozzles of each group are to be

driven concurrently.

Moreover, the head 21 can print a dot by a plurality of



characteristics of adjacent chips are unnotlceable by mxture of t hese
dot's, thereby making it possible to prevent quality lddasembea2d®n of print
resul t. Fig. 11 is a block diagramof the line printer. In the printer 11,
the interface (I/F) 43 receives control comands, text data and imge data
fromthe host system personal conputer 42, and sends themto the Central
Processing Unit (CPU 44. The console 45 is a pressing-button console
attached to the line printer 11. In the printer 11, by operating the
consol e 45, instructions can be acceﬁt@@ ffor exanple, setting various
printing positions, testing print and so on. The display unit 46 conprises
the liquid-crystal 14 Decenber 2005 - 21 panel attached to the console

panel , andfropletespoBgendRifidevapPebBéi eRE fhimbBe 66NgREEdASpléts Caor be
used to display nenus for various settings and the detail ed information.

The printardoegchahecaizanef e cdoprésasbeéheapapble beedsngonegpaassm of
the printer 11 as described above in Fig. 2. The printer control unit '47
control s ghedprioher Imethasi esbodimeéndd thdedotheanoberotreatethbycentra
processing unit 44. The head drive unit 50 conprises the drive circuit for
driving e@x@hheQQOBhepsoattm@thnn head 21 under the control of the
central processing unit 44. By these units, the printer 11 drives the line
head 21 whil e I1f déui pache Ipaphrivien tim eiriabs evaly i (Eigg B isere 95 col or

the nozzles allocated to one head chip are placed so as to

be partly overlapped with a plurality of nozzles allocated

to adjacent head‘chips as viewed from the direction of

feeding a print object in order to ink droplets torbe

adhered to almost the same point. By this, in the line

printer 11, for the overlapped area 6f printing dots.by

adjacent head chips by these nozzles, the dots printed by

these adjacent head chips are mixed, so that irregular

characteristics of adjacent chips are unnoticeable by

mixture of these dots, thereby making it possible to prevent

quality deterioration of print result.

Fig. 11 is a block diagram.of the line printer. In the
printer 11, the interface (I/F) 43 receives control commands,
text data and image data from the hoSf system, personal
compﬁter 42, and sends them to the Central'Processing Unit
(CPU) 44. The console 45 is a pressing-button console
attached to the line printer 11. In the printer 11, by
operating the console 45, instructions can be accepted for

example, setting various printing positions, testing print

and so on. The display unit 46 comprises the liquid-crystal



under the control of the central processing unit 44 in ~accordance with the
out put data fromthe personal conputer 42. The centr di Qaceabss20$ unit 44
conprises the controller together with the menory 51 to control actions of
the printer 11. The unit anal yses the control comands which are input
via the interface 43, and processes text data and inage data based on the
analysis result to control the printer controller 47 and the head drive.
unit 50. Thus,. these text data and_igggg data are printed. In the line
printer 11 having the above configuratfon, by the processing of the head
drive unit 50, the head 21 is driven such that dots printed by two

adj acent head chips are 14 Decenber 2005 - 22 mxed in the area where the
above- nerpamhkda ttoiclped nto sipot scoms@l @ vpahappeand) t hnadgapensehtadtiidi ps.
Fig. 13 schematically illustrates driving of the adjacent head chi ps by

t he head ebexations &0.the Momtvks 45 Fijt d8nikeamsedahpl dishkayei ght
nozzl es are overlapped in adjacent head chips. In this figure, the dots
whi ch ar év8W1s peoprva kenshselicings arf ackatdabailedi pafarmsathonn by bl ack
circles and white circles, respectively. As for this overlapped area, the
head drive unii&SEEHEAL aecdand@dly it 4t nmbnsed e prRiet er ni ned

settings,_ each of adjacent head chips either with the driving data
suppl i ed fgeding mechanism of the printer 11 as described above in

Fig. 2. The printer control unit 47 controls the printer
mechanical unit 48 under the control of the central
processing unit 44. The head drive unit 50 comprises fhe
drive circuit for driving each head chip of the line head 21
under the control of the central processing unit 44. By
these units, the printer 11 drives the line head 21 while
feeding the paper 14 to enable printing an image in color
under the control of the central processing unit 44 in
accordance with the output data from the personal computer
42.

The central processing unit 44 comprises the controller
together with the memory 51 to control actions of the
printer 11. The unit analyses the control commands which
are input via the interface 43, and_processés text data and
imagé data based on the analysis result to control the
printer controller 47 and the head drive unit 50. .Thus,

these text data and image data are printed.

In the line printer 11 having the above configuration,
by the processing of the head drive unit 50, the head 21 is

driven such that dots printed by two adjacent head chips are



central processing unit 44 or with the dumry data for HSrlntln no dots in
order to print dots-which are m xed by the two head 14

overl apped area. In the head drive unit 50, in this overlapped area, in

the nozzle array direction, these two head chips 25 handle printing dots
alternatively. Also, in the direction of feeding paper, such an
alternative coverage is repeated, and the driving data and dunmy dri vi ng
data are output selectively fromthe ntral processing unit 44. As a
result, in the line printer 11, for €x e, when printing a large area in
a single color, the head 21 is driven such that in the overl apped part,
the print result is internediate gradation between the print results of

t he adj acexed hemdthdi pseaThkeeéothe abeneimehbéoabdr doteprinicspdds
Decenber 2005 - 23 of adjacent head chips are different, sharp difference
of the prratovesldppddewibht héjdcéntrbabdchhipsteristics can be avoided
in the overlapped area, which can prevent quality deterioration of the
Cprint result. g~ 1B ﬂ@kﬁQ&ﬂlQﬂkixﬁlkﬁﬁsts&t@mﬁ@nlweng oA the above
configuration of the line printer 11 (Fig. 2), the paper 14 held in the
paper tra@dlép¢%tf%@a@ycbhﬁs by neher bpadrdzéyeanaithef -t h¥oreeting
direction |s swtched by the reversal roller 17, and the paper is guided
in the di+2ctldnitcarhexanplerwhent aéghtonezsies. arg Pﬁérﬁﬁﬁ‘ﬁed in

adjacent head chips. 1In this figure, the dots which are to
be'printed by each of adjacent head chips are shown by black
circles and white circles, respectively. BAs for this
overlapped area, the head drive unit 50 supplies selectively,
according to the predetermined settings, each of adjacent
“head chips either with the driving data supplied via the
central processing unit 44 or with the dummy data for
printing no dots in order to print dots which are mixed by .
the two head chips in the overlapped area.
In the head drive unit 50, in this overlapped area, in
the nozzle array direction, these two head chips 25 handle
 printing dots alternatively. Also, in the direction of
feeding paper, such an altefnative coverage is repeated, and
the driving data and dummy driving data are-output
'seleétively from the central processing unit 44. As a
result, in the line printer 11, for example, when printing a
" large area in a single color, the head 21 is driven such
that in the overlapped part, the print result is
intermediate gradation between the print results of the

adjacent head chips. Therefore, even if the characteristics



|
|

printer 11, when the paper is guided towards the outlet at the front side,
fromthe ink cartridges held in the head cartridge 20 Dgeamber20@mgent a,
cyan and black ink, that is Y, M C, B, respectively are supplied to the

| ine head of the head 21. Thus, the ink droplets are adhered onto the
paper 14 to print a desired image. Specifically, in each |line head of the
head 21 (Fig. 4), fromthese ink cartridges Y, M C, and B, the respective
ink is guided through the ink-flom/EaEQ 33 into each ink bed 30, and then
heated by-the heaters 28 to be ejected™@as a bubble fromthe nozzles 31,
and is adhered onto the paper 14. Thus, the line printer 11 nmakes it
possible to print a desired image by driving the heaters 28 selectively
usi ng a deSiadiacent vieead rchips ware edf E8dragt | hehpapediffareheehefid 21, on
t he sem conductor substrate 27, the 14 Decenber 2005 - 24 heaters 28 are
pl aced sethreny it yresmbt aflse tm the diEftrentucharasubsishies2ganthe drive
circuits 29 for the heaters 28 are placed to formthe head chip 25. The
array ofavddedatin chi@sopsriapped hardeadwlichFrgn preventt deahdEE, the
head chi p_25 conprises a_predeterm ned nunber of nozzles as a unit, and

t he nozzldeheeiorakion ehchhe BY¥bYp reswbkrmed such that the positions are
shifted sequentially in the paper feed direction (Fig. 1 and Figs. 5 to
11). Thus, in the 13n&hs iarterons ofyd i Hes ki pbprd rent

In the above configuration of the line printer 11 (Fig.
2), the paper 14 held in the paper tray 13 is fed by the
pinch roller 16, and then the feeding direction is switched
by the reversal roller 17, and the paper is guided in the
direction to tﬁe outlet at the front side. 1In the line
printer 11, when the paper is guided towards the outlet at
the front side, from the ink cartridges held in the head
cartridge 20, yellow, magenta, cyan and black ink, that is Y,
M, C, B, respectiVely are supplied to the line head of the
head 21. Thus, the ink droplets are adhered onto the paper
14 to print a desired image.

Specifically, in each line head of the head 21 (Fig. 4),
from these ink cartridges Y, M, C, and B, the respective ink
is guided through the ink-flow path 33 into each ink bed 30,
and %hen heated by the heaters 28 to be ejected as a.bubble
from the nozzles 31, and is adhered onto the paper 14. Tﬁus,
the line printer 11 makes it possible to print a desired
image by driving the heaters 28 selectively using a desired
drive circuit while feeding the paper.

In the head 21, on the semiconductor substrate 27, the



each nozzle in a group is shifted so as to keep spare tine, and the
correspondi ng nozzl es anong the group are driven conélPeseRe)29%5 as to
shorten the tine required for printing. In this enbodi nent, since the line
printer 11 conprises, the head chips 25 placed |like the above to formthe
head 21, sone of the nozzles allocated to one head chip are placed so as
to be partly overlapped with a plurality of nozzles allocated to adjacent
head chi ps at the adjacent chips as vﬁfwed fromthe direction of feeding a
print object in order to ink droplets“to be adhered to al nost the sane
~point. By this, in the line printer 11, for the overl apped area of

printing dots by adjacent head chips by these nozzles, the dots printed by
t hese adhaedtrirshesd aofd pd aateel mexprtnisiaiheat and raeigid ayn dites act eri stics of
adj acent chips are unnoticeable by mxing these dots, thereby making it
possi bl e st ygoemimtt o salkistyradet &7 ortdte olr ofe primtuites B . fdd tDexenber
2005 - 25 In the line printer 11 (Fig. 12), text data and image data,

whi ch ar degdemst 28 anet hpd geeds dgalf comnplteerhe®] ehrip 3MputThehraxegy t he
interface 43, and based on this input data, the central processing unit 44
cont r ol s otth&hsr iheash cduipsr @5 fiorim e dirkd hal el drive unit 50 to drive
the head 21 while feeding the paper in the predeterm ned direction, thus,
the i nput dat BugtherBpzeretbeah8afinBidPard SIOMRIAEHn & I ededpamingd

number of nozzles as a unit, and the‘nozzle position in each .
group is formed such that the positions are shifted
sequentially in the paper feed direction (Fig. 1 and Figs. 5
to 11). Thus, in the line printer 11, driving timing of
each nozzle in a group is shifted so as to keep spare time,
and the corresponding nozzles among the group are driven
concurrentiy so as to shorten.the time required for printing.
In this embodiment, since the line printer 11 comprises
the head chips 25 placed like the above to form the head 21,
some of the nozzles allocated to one head chip are placed so
as to be partly overlapped with a plurality of nozzles
allocated to adjacent head chips at the adjacent chips as
viewed from the direction of feeding a print object in order
to ink droplets to be adhered to almost the same point. By
thisi in the line printer 11, for the overlapped area of
printing dots by adjacent head chips by these nozzles, the
dots priﬁted by these adjacent head chips are mixed, so that
irregular characteristics of adjacent chips are unnoticeable
by mixing these dots, thereby making it possible to prevent

quality deterioration of print result.



In the line printer 11, as for the overl apped area of head chips, the
driving data which is output fromthe central proceddilegemhet2005 and dunmmy
data for printing no dots are supplied selectively by the head drive unit
50,- thus, dots are printed such that they are m xed by two head. chips
(Fig. 13). In this overlapped area, in the nozzle array direction, these
two head chips 25 handle printing dots alternatively. Also, in the
direction of feeding the paper, such an alternative coverage is repeated.
In this way, the head 21 is driven by2%he driving data and dummy driving
data which are output selectively fromthe central processing unit 44. As
a. result, the head is driven such that, in the overlapped . part, the print

result is intenmegdeat engr peahicer hat weay the) Phibdk Watd bhdolinkle adj acent
head chi ps. Therefore, even if the characteristics of adjacent head chips

are differant, whskar prd fa@nc &@in thee Perord8S Wdn g athed fferent
14 Decenber 2005 - 26 <characteristics can be avoided in the overl apped

area, whiisiputcamnaeptethedUaltidnfaias e13 oratd Basdd tde yintid@sldataihen
preventing quality deterioration of the print result by partly m xing dots
pr oduced threomenteraliwp roesd s ialy pmit f44 heortwo e athe ppintagre gwityadsi ti oned
correctly, a dot print spot by one of the head chip nay be m spl aced
agai nst anddt 49 iamd $het head hiriotehemiiedd did pirivertdty head 21
| while feeding the paper in the predetermined direction, thus,
the input data of characters and image are printed on the
paper 14.
In the line printer 11, as for the overlapped area of
head chips, the driving data which is output from the
central processing unit 44 and dummy data for printing no
dots are sﬁpplied selectively by the head drive unit 50,
thus, dots are printed such that they are mixed by two head.
chips (FPig. 13).
In this overlapped area, in the nozzle array direction,
these two head chips 25 handle printing dots alternatively.
Also, in the direction of feeding the paper, such an |
alternative coverage is repeated. In this way, the head 21
_is d;iven by the driving data and dummy driving data which
are Butput selecti#ely from the central processing unit 44,
As a result, the head is driven such that, in the overlapped
"part, the print result is intermediate gradation between the
print results of the adjacent head chips. Therefore, even

if the characteristics of adjacent head chips are different,

sharp difference of the print result due to the different




deteriorating quality of the print result. However, in this enbodi nent, the
nozzles 31 for a plurality of head chips are made onlddpecesibece0@f t he
nozzle plate 23, on which a plurality of head chips 27 are placed such
that the ink beds 30 and the heater elenments 28 are built in (Figs. 3 and
4). Thus, even if the head chips 25 are msplaced, it is possible to
prevent m splacenent of the nozzles 31 that cause the positioning errors
of dots. Specifically, in the proceSsﬁgg of making the nozzle 31 on the
nozzl e plate 23 nade of one thin plafte? photolithography technology can be
applied, thereby making it possible to make the nozzles wth a very high
precision of 1 mor less. Thus, it is possible to effectively prevent

det eri or athiaoacdfer igtints qual idey sduel deal nirs e eyvesnt] apddheateend wiiigys  25.
More specifically, there is a case, as shown in Fig. 15 where the head

chi ps 25 came prieygindc epha Ini tiyh el gimnpienditcidraro £ dilkeeginiort ofesiitgnnent of
heads when conparing wth the case of placing the head chips 25 correctly
as shown i n Figenipreyénbdogniualddgs det2? ioslagdonawfshden poinki g. 16,
there is a case that the msplacenent i's in the direction of paper feed,
and t hat Te8MldnPn A livh @ixding dot ssipadugeds irom thevierp ipadhese

m spl aced . cases,, since the nozzle 13 is correctly positioned, the

n spl acefMH®Ed difi pheFwahamkChirfotang e pagHLonrd 9 wIEddiver M ned by

t he positions qof the nozzles. . .
dot print spot by one of the head chip may be misplaced

against a dot print spot by the other head chip, thereby
deteriorating quality.of the print result.

However, in this embodiment, the nozzles 31 for a
plurality of head chips are made on one piece df the nozzle
plate 23, on which a plurality of head chips 27 are placed
such that the ink beds 30 and the heater elements 28 are
built in (Figs. 3 and 4). Thus, even if the head chips 25
are misplaced, it is possible to prevent misplacement of the
nozzles 31 that cause the positioning errors of dots.
Spécifically, in the processing of making the nozzle 31 on
.the nozzle plate 23 made of one thin plate, photolithography
technology can be applied, thereby making it posSible to
make the nozzles with a very high precision of 1 pm or less.
Thusi it is possible to effectively prevent detérioration of
print quéiity.due to misplacement of the.head chips 25.

More specifically, there is a case, aé shown in Fig. 15
where the head chips 25 are misplaced in the perpendicular
direction of alignment of heads when comparing with the case

of placing the head chips 25 correctly as shown in Fig. 14.



Therefore, it is possible to prevent deterioration of print quality due to
~m splacenment of dots in the sanme col or. Additionally,14{pedember 0% r angenment

of a printer head, m splacenent of dot print point in different colors can
al so be prevented, thereby making it possible to prevent deterioration of-
print quality due to m splacenent of head chips of different colors.
Specifically, msplacenent anong the arrays of the head chips 25 is shown

.in Figs. 18 to 20 conpared with Figs. 2 to 36. There is a case where
‘m splacenent is in the perpendicul ar

frection of the printing (Fig. 18),
a case where msplacenent i.s in the direction of paper feed (Fig. 19),
and a case that a particular array of head chips is placed inclining (Fig.
20) . I n tHiese, caseshows irEigners, abioyee bs headashi phat reye of a
conventional fabrication cannot prevent dot m splacenment for each col or,
det eri or atigpl ademgnt nis giral they .d Qrediiomt bierpdneead, fead | hasd Endbodi ment ,
since nozzles are made on one nozzle sheet with high precision, thus the 14
Decenber &20mment2 B Imnmimﬂugraglshnwmspmnﬂlgg 10. eatvemedm Thepearray is
also made with high positioning precision nutually. Thus, even if

m spl acemimplagad cagwmhg $incaddte atw@z.t@rh&smucorsec’pb}sspchﬁetlwgdevent

dot m spl acenent anong different colors..In this connection, if one |ong
head chi p-hfa¥gplaced head chips 25 can make a dot at the rlght

position determined by the positions of the nozzles.
Therefore, it is possible to prevent deterioration of print
gquality due to misplacement of dots in the same color.

Additionally,.with this arrangement of a printer head,
misplacement of dot print point in different colors can also
be prevented, thereby making it possible to prevent
deterioration of print quality due to misplacement of head
chips of different colors.

Specifically, misplacement among the arrays of the head
chips 25 is shown in Figs. 18 to 20 compared with Figs. 34
to 36. There is_a case where misplacement 1s 1in the
perpendicular direction of the printing (Fig. 18), a case
where misplacement is in the direction of paper feed (Fig.
19), and a case that a particular array of head chips is
placgd inclining (Fig. 20). In these cases, as mentioned
above, a head-chip array of a conventional fabrication
cannot prevent dot misplacement for each color,
deteriorating the print quality.

Cn the other hand, in this embodiment, since nozzles

are made on one nozzle sheet with high precision, thus the



print width is used instead of a head chip array, it is not possible to

fully prevent such nisplacenment ampng the arrays. BEvérPacgmbrf 20Qkmse,
nozzl es are made on the nozzle plate, on which head chips are placed to
forma printer head, thereby making it possible to prevent m splacenent of

dot positions anong different colors. In Figs. 18 to 20, head chip arrays

shown in Fig. 3 are sinplified. The following is sone additional
description on the above-nentioned ca§$ where a head chip having a prlnt
width is used to forma printer head he above-nentioned head chip is
created by cutting a disc-shaped silicon substrate. Wen creating the

| onger head chip having a print wdth, the fewer the nunber of head chips
can be t almeXe amtde citiespondisostrategch herabychignerimay tie 3dsd d rate.
Furthernore, when creating the | onger head having a print width, it is
necessar ynads iwicdr poigh epadict ienigey predbsion Ritamehtys. sUdhs ase¥Rat ers and
so on into one head chip, thereby lowering the total yield rate. Besides,
Wi ring patff aifplagrnent reruch anendce chead Ghip rrfargerit tier eby
giving nore jnfluence on the_head chip by the resistance val ue of the 14
Decenber BEGUSLR1e ©0 RyeveRt sliat @WPW@%‘F amgng GLEREPRh $PLeH- above-
ment i oned head Chlp 25 is preferable to a Ion head Chlp haV|ng a print
width, (1 - 3)FPTRIS ceanediame ¥5 ane sy chip having a

print width is used instead of a head chip array, it is not
possible to fully prevent such misplacement among the arrays.
Even in this case, nozzles are made on the nozzle plate, on
which head chips are placed to form a printer head, thereby
making it possible to prevent misplacement of dot positions
amohg different colors. .In Figs. 18 to 20, head chip arrays
shown in Fig. 3 are simplified.

The following is some additional description on the
above-mentioned case where a head chip having a print width
is used to form a printer head. The above-mentioned head
chip is created by cutting a disc-shaped silicon substrate.
When creating the longer head chip having a print width, the
fewer the number of head chips can be taken from the silicon
substrate, thereby lowering the yield rate. Furthermore,
when;creating the longer head having a print width, it is
necessary to incorporate the larger number of elements such

- as heaters and so.on into one head chip, thereby lowering
the total yield rate. Besides, wiring pattern to be formed
on the head chip will be longer, thereby giving more

influence on the head chip by the resistance value of the



In the above configuration, sonme of the nozzles. allocated to one head chip
are placed so as to be partly overlapped with a plur¥tPesenarer?895| es of
adj acent head chips as viewed fromthe direction of feeding a print object
in order to ink droplets to be adhered to al nost the sanme point, thereby
making it possible to prevent quality deterioration of print result caused
by irregular characteristics of adjacent chips. Also, in the partly
over |l apped area, by driving the head chips such that a spot of printing
dots covered by a head chip and a sﬁb@gof printing dots covered by the
other head chip are mxed, it is possible to make unnoticeable the sharp
difference of the print result caused the head chips of irregular

char act erwstriing, pwhtebncanTheeegbirequabict ¥ hdetieehapat the abotbe print
result. Also, by repeating the drive of these two head chips in the

per pendi cméatidhedchead thiphespapeprébeedatilieetdi anlongpheadoéhppi nting
dots are m xed by the two head chips so as .to prevent quality

det eri or ahavangf at peipti wtiidtbsult with a sinple configuration.

Furthernore, a nozzle array including a plurality of 14 Decenber 2005 - 30
nozzl es is foriked oh) dike netieetplaf etheonfihsthembplimantty of head chips
are placed corresponding to a nozzle array to forma printer head, thereby
maki ng it possiblihe ahpegepenfiguration, some of the nozzles

allocated to one head chip are placed so as to be partly
overlapped with a plurality of nozzles of adjacent head
chips as viewed from the direction of feéding a print object
in order to ink droplets to be adhered to almost the same
point, thereby making it possible to prevent guality
deterioratioh of print result caused by irreqular
characteristics of adjacent chips.

Also, in the partly overlapped area, by driving the
head chips such that a spot of printing dots covered by a
head chip and a spot of printing dots covered by the other
head chip are mixed, it is possible to make unnoticeable the
sharp difference of the print result caused the head chips
of irregular characteristics, which can prevent quality
deterioration of the print result. |

bAlso, by repeating the drive of these two head chips in
the perpendicular direction to the paper feed direction,
" spots of printing dots are mixed by the two head chips so as
to prevent quality deterioration of the print result with a
simple configuration.

Furthermore, a nozzle array including a plurality of



quality deterioration of the print result due to positionin errors of
head chi ps. Specifically, nozzles are placed on one n & é?@p5aﬂ nost as
wi de as a print object on one plate to forma nozzle array in a direction
perpendicular to the feeding direction of a print object, thereby
preventing dot positioning error. in the sane color, and making it _
possible to prevent quality deterioration. Mreover, nozzles are placed on
one nozzle plate alnost as wide as a géint obj ect on one plate to forma
nozzle array in a direction perpendiculfar to the feeding direction of a
print object and a plurality of arrays are forned in the direction of
feeding a print object, thereby naking it possible to prevent quality
deteri or atdznlenf idiefqumed on esid tnagwing plldtfer and wolosa pddidiomal |y,
head chips are placed so as to partly overlap adjacent head chips, thereby
maki ng i tofpdesidlchips greveHcalatonyesiaimting ato cn tezle® arraguwarities
of head chips. (2) A second enbodi nent Fig. 21 schematically illustrates,
i n conparficsmn avipthintey hdad, theéneby mdkiny atle mosedlehipspiyveante head
drive 14 December 2005 - 31 .unit 50 of a printer in accordance with the
second aWsdditierdetgriopaprasant the ouinh. result |dwe o ipesitioning
errors of head chips. ' '
Specifically, nozzles are placed on one nozzle plate
almost as wide as a print object on one plate to form a
nozzle array in a direction perpendicular to the feeding
direction of a print object, thereby preventing dot
positioning error in the same color, and making it possible
to prevent gquality deterioration.
Moreover, nozzles are placed on one nozzle plate almost
as wide as a print object on one plate to form a nozzle
array in a direction‘perpendicular to the feeding direction
of a print object and a plurality of arrays are formed in
the direction of feeding a print object, thereby making it
possible to prevent gquality deterioration of the print
result among different colors.
‘Additionally, head chips are placed so as to partly
overiap adjacent head chips, thereby making it pbssible to
prevent dquality deterioration due to irregularities of head
chips.
(2) A second embodiment

Fig. 21 schematically illustrates, in comparison with

Fig. 13, driving of adjacent head chips by the head drive



accordance with the second. enbodi ment, except that the processing of the
head drive unit 50 is different, the configuration i3%4Pgeenker2088 the |ine
printer 11 in accordance with the first enbodi nent. The head drive unit 50
sets the driving of each head. chips such that, in the overl apped area,
when. it is nearer to each one of head chips fromthe center of the

over| apped area (shown by one-dot chain line), the nunber of dots covered.
by the chip will beconme bigger. Thus, in Fig. 21, the setting is nmade such
that on the left side of the overlapp2d area, the left-side chip covers
three dots out of. four, whereas on the right-side, one dot is covered. As .
aresult, in this enbodinent, in the overl apped area, the gradation is

-appl i ed suehcthatoftaigreneet My Lhangethed e henPrdddoggsul t of the
| eft-side head chip to the right-side head chip on the whole. This results

in a betteibo®ih@hiOUSE tmr@smiméﬁtmsi bl 4 o pHieveRinewal ity
deterioration of print result. In the configuration of Fig. 21, by setting

in such aacemrdencé haithithé heeoad | appadinsen, abespt tthat ngaser to
ei ther. one of head chips, the nunber of dots covered by the chip will
become, puoyeessimg"af sploé lodadrdmivergumiot 5 hyiondif fheaehichitheand a spot of
print dots by the other head chip 14 Decenber 2005 - 32 are mxed. This
can bett eropf byermatfeml is ytiketsmorad itde dfine printer 11 in
accordance with the first embodiment.
The head drive unit 50 sets the driving of each head
chips such that, in the overlapped area, when it is nearer
to each one of head chips from the center of the overlapped
area (shown by one-dot chain line), the number of dots
covered by the chip will become bigger. Thus, in Fig. 21,
the setting is made such that on the left side of the
overlapped area, the left-side chip covers three dots out of.
four, whereas on the right-side, one dot is covered.
As a result, in this embodiment, in the overlapped area,
the gradation is applied such that it is smoothly changed
from the print result of the left-side head chip to the
right-side head chip on the whole. This results in a better
printout, thereby making it possible to prevent gquality
dete}ioration of print result.
In the configuration of Fig. 21, bf setting in such a
manner that, in the dverlapped area, when it is nearer to
either one of head chips, the number of dots covered by the

chip will become bigger. And a spot of printing dots by one

head chip and a spot of print dots by the other head chip



print result. (3) Athird enbodinment Fig. 22 schematically illustrates, in
comparison with Fig. 13, driving of adjacent head cHAgeBer&%ead drive
unit 50 of a printer in accordance with the third enbodi nent of: the
present invention. In a line printer in accordance with the third
enbodi ment, except that the processing of the head drive unit 50 is
different, the configuration is the sane as the line printer 11 in
accordance with the first enbodinent. jThe head drive unit 50 sets the
driving of each head chips such thaf,3'n‘the over| apped area, the head
chips are. swtched to performprinting dots per each l'ine. Thus, instead
of the above-nentioned vertical dot array in accordance with the first
enbodi mrendreusingdl atehds deh beteyr phetvdet ayedl bppedetecborspds of
printing dots are m xed respectively by the two head chips. . In the
confi gur axromt ofefudt.22, the head chips can be switched to cover-printing
dots per each line, and in the overlapped area, spots of printing dots can
be m xed respet)iNeilyity entsodimemtiead chips. This also results in the
sane effect as in the case of the first enbodinent. (4) The fourth
enbodi ment Fi Fi@3 &t mohenaaidal 1y | ukkusttzstes n igomempaoks on twil iy
Decenber 2005 - 33 ,

Fig. 13, driving of adjacent head chips by the head drive

unit 50 of a printer in accordance with the third embodiment
of the preéent invention. In a line printer in accordance
with the third embodiment, except that the processiﬁg of the
head drive unit 50 is different, the confiquration is the
same as the line printer 11 in accordance with the first
embodiment.

The head drive unit 50 sets the driving of each head
chips such that, in the overlappéd area, the head chips are.
switched to perform printing dots per each line. Thus,
instead of the above-mentioned qg;;éggl_dotﬂgrray in
accordance with the first e@gggimgntL using lateral dot
array, in the overlapped area, spots of printing dots are
mixed respectively by the two head chips.

~In the configuration of Fig. 22, the head chips can be
switéhed to cbver~printing dots per each line, and in the
overlapped area, spots of printing dots can be mixed

- respectively by the two head chips. This also results in
the same effect as in the case of the first embodiment.

{4) The fourth embodiment

Fig. 23 schematically illustrates, in comparison with



Fig. 13, driving of adjacent head chips by the head drive wunit 50 of a
printer in accordance with the fourth enbodiment of thReEEERPO3 nventi on.
In a line printer in accordance with the fourth enbodi ment, except that
the processing of the head drive unit 50 is different, the configuration
is the sane as the line printer 11 in accordance with the first

enbodi nent. The head drive unit 50 sets the driving of two head chips such
that, spots of printing dots are aIIocg&ed in accordance with the

conbi nation of the first and the third ~enbodi nents. This neans that

printing dots is allocated such that as in the paper feed direction, the

head chips are swtched to cover printing dots per each |ine. Mreover,

in, a difertilh phripeiy ouf sadjacdrite papercHiges loly reiee i loead darive i ng dot
is allocated such that the head chips are switched alternatively. Thus,
the |ine wpritnter dfi agpripreaduce dadmomlearagerith nthe efefixtiof t he
characteristic of each head chip, in the overl apped area, even in the case
of pri ntemizpdinent ichl thit retesent pventiaon. | aferal Lihe geximrer pttern, in
which only certain nozzles are driven in either in the paper feed direction
or in a dgxEdurpervandikel touxth tepbqrhient ecekeepecthan. they the
configuration of Fig. 23, the setting is made such that, the head chips
are sw t EFW NN R vy hepddrive guniteP d oks HikEeReHotS % n t he paper

feed direction and , 14 Decenber 2005 . ) )
configuration is the same as the line printer 11 1in

accordance with the first embodiment.

The head drive unit 50 sets the driﬁing of two head
chips such that, spots of printing dots are allocated in
accordance with the combination of the first and the third
embodiments. This means that printing dots is allocated
such that as in the paper feed direction, the head chips are
switched to cover printing dots per each line. Moreover, in
a direction perpendicular to the paper feed direction,
printing dot is allocated such that the head chips are
switched alternatively. Thus, the line printer 11 can
produce the average print result of the characteristic of.
each head chip, in the overlapped area, even in the case of
printing a vertical direction pattern or lateral direction
pattérn, in which only certain nozéles are driven in‘either
in the éaper feed direction or in a direction perpendicular
"to the paper feed direction.

In the configquration of Fig. 23, the setting is made
such that, the head chips are switched alternatively to be

allocated for printing dots in the paper feed direction and



- 34 in perpendicular direction to the paper feed direction. _This enables
various kinds of print objects to be printed with an r 2005
characteristic of each head in the overlapped area. Thus, in conparison
with the first and the third enbodinents, it is possible to even nore
effectively prevent quality deterioration of print result. (5) Afifth
enbodi nent Fig. 24 schematically illustrates, in conparison with Fig. 13,
driving of adjacent head chips by the head drive wunit 50 of a printer in
accordance with the fifth enbodi nent = éf the present invention. In a line
printer in accordance wth the fifth enbodi nent, except that the
processing of the head drive unit 50 is different, the configuration is

the saneiaspthpehiineupainéiereddion B6COhdapgpeni Fhelihgitbestionenbodi nent.
The head drive unit 50,sets the driving of the two head chips such that.,

spots of Phiatengbllessvartoas| kirdedof npragtosdjaceswedbhbehpreatbinati on of

the second and the third enbodinents. This neans that dot printing is

al | ocat edwgtbhant haeragei ohahacpepestieedf deaehthead fhethead chips are

swi tched to cover printing dots per each line. Mreover, in a direction

per pendi cavarlappetieapaper Thes, dinecomparisbenwith thenfaret aopdethder one

of head chips, printing dots is allocated such that the nunber of dots

covered byhikd embpdimentsbeibetoneods ke, tahevent nergi aéfpetavelyll can
prevent quality deterioration'of print result.

(5) A fifth embodiment

Fig. 24 schematically illustrates, in cbmparison with
Fig. 13, driving of adjacent head chips by the head drive
unit 50 of a printer in accordance with the fifth embodiment
of thé,present invention. In a line printer in accordance
with the fifth embodiment, except that the processing of the
head drive unit 50 is different,.the configuration is the
same as the line printer 11 in accordance with the first
embodiment.

The head drive unit 50 sets the driving of the two head
chips such that, spots of printing dots are allocated in
accordance with the combination of the second and the third
embodiments. This means that dot printing is allocated such
that;as in the paper feed direction, the head chips are
switched to cover printing dots per each line. Moreover, in
a direction perpendicular to the paper feed direction, when
it is nearer to either one of head chips, printing dots is

allocated such that the number of dots covered by the chip

will be become bigger. Thus, the line printer 11 can



14 Decenber 2005 - 35 produce the average print resu of the
characteristic of each head chip, in the overl apped &i@ﬁ?'@%ﬁ@opﬁ t he case
of printing a vertical direction pattern or lateral direction pattern, in
which only certain nozzles are driven either in the paper feed direction
or in the perpendicular direction to the paper feed direction. Al so, the
print result is such that it is snoothly changed fromthe print result of
the left-side head chip to the right-side head chip on the whole. In the
configuration of Fig. 24, the setting s made such that it is possible to
prevent even nore effectively quality deterioration of print result. (6) A
si xth enbodi nent In this enbodi nent, the |ayouts described in Figs. 13, 22
and 23 ar predppkernet adebdgbhprdat destiBtess vhecbhuehetelBaBHEEHT

bef orehand. This means that in this enbodi nent, for exanple, at the tine
of checki rgchhbherdzzheép,i iint bhe owaviappedi agepy oeesn, inhehdi agekenfof a
dot created by each nozzle per one drive is neasured, and the average of
the dot prantiieg asveshjpobdddpeecedoh peadechi pr Imtemadr direstdad of an
alternative head switching as described in Figs. 13, 22 and 23, swtching.

head chi ppaktsersupphewbatbdoslighcentainheoabdes- arasdrédedi fithemcénof the - - -

dot diameter is supplenmented. This nmeans that, in the overlapped area,
swi t chi ngtheprhpatl ErePgsdiseptibor aedisuthe perpendicular direction

to the paper feed direction. Also, the print result is such
that it is smoothly changed from the print result of the
left-side head chip to the right-side head chip on the whole.
In the configquration of Fig. 24, the setting is made
such that it is possible to prevent even more effectively
quality deterioration of print result.
(6) A sixth embodiment
In this embodiment, the layouts described in Figs. 13, .
22 and 23 are supplemented by the dot diameters which were
measured beforehand. This means that in this embodiment,
for example, at the time of checking the nozzles in the
manufacturing process, the diameter of a dot created by each
nozzle per one drive is measured, and the average of the dot
diameter is computed per each head chip.
;Mo;eover, instead of an alternative head switching as
described in Figs. 13, 22 and 23, switching head chips is
- supplemented such that the above-measured difference of the
dot diameter is supplemented. This means that, in the
overlapped area, swiﬁching the head chips is performed such

that printing is performed using the average gradation



that printing is perfornmed using the average gradatlon 4 Decenber 2005 --
3 6 conpared with the case that each one of the head éﬁ%ﬁ"‘§rtﬁ§bd for
printing based on the sanme condition. Taking the [ayout shown in Fig. 23
for exanple, this layout is supplenented as shown in Fig. 25. In.this
case, the nunber of dot-print spots covered by the left side nozzle is
set as one fourth in the total overlapped area. In a sixth enbodi nent, if
the characteristics of the head chips are partlcularly i rregul ar when’
dot-print spots -are m xed accordi ng” t8°t Re pre-nmeasured print result, ‘it
is possible to prevent quality deterioration of print result even nore
effectively than the above-nentioned enbodi ments. (7) A seventh enbodi nent

I'n this ersmshredtyiels cshewasd Fhat &fch tdree hofingdes ynéadishpetis n the
over | apped area, and using the boundary K, spots of printing dots are
al | ocat eduded tfrer heailhchngsbacayesn Nghdadms i dmsd DEidhe boundary in the
over | apped area, and the boundary Kis shifted appropriately. In a line
printer in acdwkdangce v tlaydes sshoant hirerfhiedi MSntforexoepipld orttasdi f f er ence
in the processing of the central .processing unit 44 and the head drive unit
50 on t helagout nis ofuphbeméntedany , shden confF gy a23 on I8 thesseaseas a line
printer 11 in accordance with the first enbodi ment, so that the
expl anat i ©re i nugpge o fisdeag-phent ospegirenvered o¥i ‘ghe 1Reft side
nozzle is set as one fourth in the total overlapped area.
In a sixth embodiment, if the characteristics of the
head chips are particularly irreqular when dot-print spots
are mixed according to the pre-measured print result, it is
possible to prevent quality deterioration of print result
even more effectively than the above-~mentioned embodiments.
(7) A seventh embodiment
In this embodiment, as shown in Fig. 26, the boundary X
is set in the overlapped area, and using the boundary K,
spots of printing dots are allocated to the head chips
éovering both sides of the boundary in the overlapped area,
“and the boundary K is shifted appropriately. Iﬁ a line
~printer in accordance with the seventh embodiment, except
for a difference in the processing of the central processing
unit’ 44 and the head drive unit 50 on the setting of the
boundary, the configuration is the same as a line printer 11
in accordance with the first embodiment, so that the
explanation is given using the configuration in Fig. 12.

When receiving print instructions from the host

processor, the central processing unit 44 executes the



When receiving print instructions fromthe host processor, the central
processing unit 44 executes the 14 Decenber 2005 - 3 Y Dptesbes<fPy steps
shown in Fig. 27 per each color and per each head chip. Thus, the boundary
Kis to be shifted according to a print-object. In the central processing
unit 44, the control is noved fromSP1 to SP2, and a judgenent is nade
whet her or not an image of a print object is character data. If the answer
is "Yes", the central processing unit. . 44 noves to SP3 and an i nmage of the
print object is scanned, and in the‘S&Bééhuent step SP4, the area
allocated to the overlapped area is detected by the scan result.
Subsequently the central processing unit 44 noves to the step SP5, and, in
t he over| pmpeésaries, stl@sushbwietiacFig.the ger pacht calea whdr eemo i nk
dropl et needs to be adhered (That is, a white area for a relevant col or
ink). I n eaeh hehbseqhdpt. sThps$PEhet heundatryak psotesbenghufited44, by
detecting the continuous area in the paper feed direction based on the
whi t e ar eacgerddmngd tion at lpirinwapbjdetect Snatbpacensred pebweesioganadters as
shown in Fig. 26 (A). The boundary Kis set within the area, and the
processi nd4endde contielsdissaguedt LspmpSBR7Lo' $RUs, amide acandgamepitodsssi ng
uni't 44 perfornms the processing such that even if the characteristics of

adj acent TREgdvhstheraps aotf apeamagehefbaupddng odisst dspebprastery

data. If the answer is "Yes", the central processing unit.
44 moves to SP3 and an image of the print object is scanned,
and in the subsequent step SP4, the area allocéted to the
overlapped area is detected by the scan result.

Subsequently the central processing unit 44 moves to
the step SP5, and, in the overlapped area, the unit detects
the dot print area where no ink droplet needs to be adhered
(That is, a white area for a relevant color ink). In the
subsequent step SP6, the central processing unit 44, by
detecting the continuous area in the paper feed direction
based on the white area detected in this way, detects a
space area'betwéen characters as shown in Fig. 26 (A). The
béundary XK is set within the area, and the processing ends
in the subsequent step SP7.

Thus, the central processing unit 44 performs the
proéessing such that even if the characteristics of adjacent
" head chips are different,-the-boundary is set appropriately

in the area where the difference of the characteristic

becomes unnoticeable. After the boundary is set, the

central processing unit 44 controls the head drive unit 50



in.the area where the difference of the characteristic becones
unnoticeable. After the boundary is set, the centraﬂ4ﬂW3@€§§f%gmhnit 44
controls the head drive unit 50 14 Decenber 2005 - 38 such that the head
chip is driven according to the setting pattern of the corresponding
nozzle. On the other hand, if the answer at the step SP2 is "No", the
central processing unit 44 noves to the step SP8. 1In this step, the
central processing unit 44 sets the actions of the drive unit 50 to drive
the head chip according to the predété?nfned pattern, and then noves to
the step SP7 to end the processing. Mreover, when the driving is
performed according to the pattern nmentioned in the above first to sixth

enmbodi mengsch ashsbovhe i Bedd Gch 48, is tdei€eh SadcSASEnYhEs ethBesboundary K is
shifted appropriately using random nunbers. In the seventh enbodi nent, by
setting thetbemdatythadeorsdddndibng tnepprepri ately, the sanme effects can

be obtained as the above-nentioned enbodi nents. (8) The other enbodi nents
I n the sevent lorenttosiotdrer mentd ondd Ho\emsudre douwtdarstep sSEetidbet ween
characters. The present invention is not |imted to this enbodi nent, but
can be wi thoy, aphei edntoal spwdcesgindgeunbuntbrpoves otdi hhet stappsPat
obj ect. Furthernore, when a print object includes vertical stripe

In this step, the central processing unit 44 sets the

actions of the drive unit 50 to drive the head chip

according to the predetermined pattern, and then moves to

the step SP7 to end the processing. Mofeover, when the

driving is performed according to the pattern mentioned in

the above first to sixth embodiments, as shown in Fig. 28,

there is a case where the boundary K is shifted

appropriately using random numbers.

In the seventh embodiment, by setting the boundary and.
shifting it appropriately, the same effects can be obtained
as the above-mentioned embodiments.

(8) The other embodiments

In the seventh embodiment mentioned above, the boundary
is set between characters. The present invention is not
limited to this embodiment, but éan be widely applied to
shif%ing the boundary according to a prin?lobject.
Furtherm@re, when a print object includes vertical stripe
pattern, the boundary can be set to the edge of such a
stripe.

Also, in the above embodiments, the cases are described

~where no consideration is taken on the color of ink. The




pattern, the boundary can be set to the edge of such a _stripe. A so, in
t he above enbodi nents, the cases are descri bed wher e!4ige rggp%tionis
taken on the color of ink. The 14 Decenber 2005 -- 3 9 present invention
is not limted to the enbodi nents, but can be w dely changed, in
consideration of the ink colors which are adhered to the sane spot, m xing
dots of each inks, and setting the boundary. In this way, it is possible
to make it even nore difficult to notice quality deterioration of print
result. In the above enbodi nents, thgé ﬁ?e§ent i nvention has been described
for driving adjacent head chips in one kind of m xing nmethod and the
boundary setting nethod. However, the inventionis not limted to the

descri bedpesbogit nBitSnt idwt i€ aobel BpPté®dd Gché Cemisr@ime®ets AQbutriodmng
met hod according to a print object, and adaptively setting the boundary

met hod.  |lve tdisde@bpvehanded) nbmtsond e ebentot vieat 1wk dwbordeani ctescri bed
for the case that a plurality of head chips .are sharing the sane part of
mat eri al doe adieexedgtoozlze esame epottamirei mppdotesl ¢D ¢deh chsles Weare each
‘head chip individually has its own material. In the above enbodi nents, the
present |fvehingntiasbowrdnrylesckn beuid orawppllyi by pessbke | tmengke nt er
Hstng it even more difficult to notice guality deterioration of
print result. | |
In the above embodiments, the present invention has
been described for driving adjacent head chips in one kind
of mixing method and the boundary setting method. However,
the invention is not limited to the described embodiments,
but can be applied to, for example, dot-mixing method
according to a print object, and adaptively setting the
boundary method.
In the above embodiments, the present invention has
been deécribed for the case that a plurality of head chips
are sﬁaring the same part of material for creating nozzles,
but can be applied to the case where each head‘chip
individually has its own material.
. In the above embodiments, the present invention has
beeﬁ;described for appiying it to a line pfinter using
- thermal method, hoWever, the invention is not limited to the
described embodiments, but can be applied widely to a line
printer using piezoelectric-element driven method instead of

heater-driven method.

As described above, with the present invention, the



t hermal nethod, however, the invention is not limted to'the -described
enbodi nents,, but can be applied widely to a line erP%qﬁan@fﬁ%@

pi ezoel ectric-el ement driven nethod instead of heater-driven nmethod. As
descri bed above, with the present invention, the 14 Decenber 2005 40 first
or the second problem nentioned above can be solved respectively. This
nmeans that, as viewed fromthe direction of feeding a print object, the
nozzles allocated to a head chip are Elaced in such a way that they are
partly overlapped with the nozzl es of48djacent head chips, thereby making
it possible to prevent quality deterioration of the print result caused by
head chips having irregular characteristics. Also, a nozzle array

i ncl udi ngrarot UsAl HH¥ s&EIPZEFESI i HBEIE HHe®NEhdbe NcRphabe s dim a
nozzle plate, on which head chips are placed corresponding to the nozzle

array to feépeerprelyer TRss mddiLomest, oI 7 Peéd aFBomi OFé UGG 16n
nozzles are nade for a plurality of colors on. one plate to forma nozzle

plate, onophiedadngl arprify objedeaditdi NszAles phELOJaton €SpPMkay to the
nozzle arrays. Thus, it is possible to prevent quality deterioration of
print reschip spehplasedeigrswueiata omawlitlieyi siheptapa padtly
reproduci bility-in color due to positioning error of head chips. 14
Decenber @@@Blapped with the nozzles of adjacent head chips, thereby
making it possible to prevent quality deterioration of the
print result caused by head chips having irregular
characteristics. Also, a nozzle array including'a plurality
of nozzles is made on one thin plate to form a nozzle plate,
on which head chips are placed corresponding to the nozzle
array to form a printer head. Moreover, nozzle arrays
including the nozzles are made for a plurality of colors on.
one plate to form a nozzle plate, on which a plurality of
head chips are placed corresponding to the nozzle arrays.
Thus, it is possible to prevent Quality deterioration of
print result, such as deterioration of registration and

reproducibility. in color due to positioning error of head

chips.




- 41 CLAIMS: 1. A printer having at |east one ink- Ej g} SB&glsn1 for
ejecting ink droplets from predeterm ned nozzl es seq qe9 ced to |
forma head chip, and a head conprising said head ChIpS in array, wherein |
sone of said plurality of nozzles allocated to one head chip are placed so
as to be partly overlapped with a plurality of nozzles allocated to the
adj acent head chips at the adjacent head chips, as viewed fromthe
direction of feeding a print object, in order for ink droplets to be
adhered to al nbst the sane point; and wherein said head conprises a
conb-teeth septumform ng cavities whiddh-are in fluid comunication with
an ink flggégggéh oriented in a longitudinal direction of the head and the
ink in us into said cavities to be heated and ejected as ink
droplets therefrom 2. A printer according to claim1l, wherein said ink-

ej ecting nmechanismis driven such that a spot of printing dots covered by
one head éhl p AndPrint bavpryntithgledess OG@/GIIEU"@}/@(NQHTL@I mexchaeddnehi p

|

|

i

B el A Y e RS e MRS i bl

set in saedupattibylgvepllapped aveafogmspat BEafri Bhipy th&,la S@ietd |

overl aPPed AbedshiRg sna heda Enips IR ERD Covert 9 i

wherein some of said plurality of nozzles allocated to |

one head chip are placed so as to be partly overlapped with i

a plurality of nozzles allocated to the adjacent head chips

Cf; at the adjacent head chips, as viewed from the'direction of |

feeding a print object, in order for ink droplets to be i

adhered to almost the same point; and

wherein said head comprisés a comb-teeth septum forming
cavities which are in fluid communication ﬁith an ink flow
path oriented in a longitudinal direction of the head and

the ink in use flows into said cavities to be heated and

ejected as ink droplets therefrom.

2. A printer according to claim 1, wherein said ink-

ejecting mechanism is driven such that a spot of printing
L dots covered by one head chip and a spot of printing dots
covered by the other head chip are mixed in said partly

overlapped area.

3. A printer according to claim 1, wherein said ink-
‘ejecting mechanism.is driven such that a boundary is set in
said partly overlapped area, a spot of printing dots in said
overlapped area is allocated to the head chip covering
either side of said overlapped are, and said boundary is

shifted appropriately.



ei ther side of said overlapped are, and said boundarﬁ Ef Sgif%§ﬁ$
appropriately. 14 Decenber 2005 - 42 4. Aprinter a é GrPRget aim 3,

wherein said boundary is shifted in accordance with a print object. 5. A
printer head, conprising head chips in array, wherein at |east one
i nk-ejecting mechanismfor ejecting ink droplets from predeterm ned
nozzles is sequentially placed to fargya_head chip, and wherein said head
chips are placed in such a manner that sonme of said nozzles allocated to

said head chips amne pafitdver ovesdarpath atrdhecadiacent, heat (iiPs, s
viewed fromthe direction of feeding a print object; and wherein said head
conpri sebcuraily tisetdhisrpdmd IdBd@lartRY iiit@s aMpirGhtalo®jiertf.l ui d
comuni cation with an ink flow path oriented in a |ongitudinal direction
of the head and the ink in use flows into said cavities to be heated and
ejected as ink droplets therefrom 6. A printer having at |east one

i nk-ej ectingSnechénispinter ejerdi ngcdmk idrio ehsafr orhppedeier narmsal ,
nozzles sequentially placed to forma head chip, and a head conprising
sai d headh&figds i3t akeast oher énk-sakgthogzmeshapé siorfiesd e TEing nigdgl e
plate made of one thin plate, as nany said nozzles as necessary for a

pl ur al i t WP 1edisy o8y PaRded e st ik 2z lefd ismisegientEiakly placed to

form a head chip, and

wherein said head chips are placed in such a manner that
some of said nozzles allocated to said head.chips are partly
overlapped at the adjacent head chips, as viewed from the
direction of feeding a print object; and

wherein said head comprises a comb-teeth septum forming
cavities which are in fluid communication with an ink flow
path oriented in a longitudinal direction of the head and the
ink in use flows into said cavities to be heated and ejected

as ink droplets therefrom.

6. A printer having at least one ink-ejecting mechanism
for ejecting ink droplets from predetermined nozzles
sequentially placed to form a head c¢hip, and a head
comprising said head chips.in array,

: wherein said nozzles are formed on said nozzle plate made
of one thin plate, as many said nozzles as necessary for a
plurality of said head chips are formed, and said plurality
of head chips are placed on sald nozzle plate to form said

head; and




of head chips are placed on said nozzle plate to for i h ~ and 14
Decenber 2085 - 43p wherein said head conprises a coﬁ%ﬁﬁggpﬁege qunforning
cavities which are in fluid communication with an ink flow path oriented
in a longitudinal direction of the head and the ink in use flows into said
cavities to be heated and ejected as ink droplets therefrom 7. A printer
according to claim6, wherein said nozzlgg -are placed on said one nozzle
plate alnost as wide as said print object to forma nozzle array in a

direction pehperdincuaidt aebbe degdiirgsdi4 eebnBRrtebtd HdgHurbfeehindg. A
printer according to claim®6. wherein said nozzles are placed on said one
nozzl e pladel@awswhashwiade abn sd@ildidprdorimuelijoectiono Dt anndzid ecbsway i n
a direction perpendicular to the feeding direction of a print object, and
a pl ural ip3tlofosizink e ziz ea atomyst wtind braredeci. oA @f | therheadpaidi tlge a
plurality of colors of ink, having at |east one ink-ejecting nmechanism for
ej ecti ng 1pf et @8ei Addweolste 6Ridnicagisplst &of demipraided eamd neie oz es
sequentially placed to forma head chip, and as many of said head chips as
necessar 2§ ol APl thsrofc @l ors  aligned to form a head, wherein
said nozzles are formed on said nozzle plate nade of one thin plate, as
many sai d nozzles as necessary for a

7. A printer according to claim 6, wherein said nozzles
are placed on said one nozzle plate almost as wide as said
print object to form a nozzle array 1in a direction

perpendicular to the feeding direction of a print object.

8. A printer according to claim 6, wherein said nozzles
are placed on said one nozzle plate almost as wide as said
print object to form a nozzle array in a direction
perpendicular to the feeding direction of a print object, and

a plurality of said nozzle arrays are formed.

9. A printer comprising a plurality of colors of ink,
having at least one ink-ejecting mechanism for ejecting
- predetermined colors of ink droplets from predetermined
nozzles sequentially placea to form a head chip, and as many
of said head chips as necessary for said plurality of colors
aligned to form a head,
wherein said nozzlés are formed on said nozzle plate made
of one thin plate, as many said nozzles as necessary for a

plurality of said head chips are formed, -as many said



plurality of said head chips are forned, as many sai 2005 - 44
nozzl es as necessary for a plurality of said colors gﬂéﬁxgﬁﬁﬁg%ig% t he sane

time, and said plurality of head chips necessary for said plurality of
colors are placed on said nozzle plate to form said head. 10. A printer
according to Claim9, wherein said nozzles are placed on said nozzle plate
al nrost as wide as said print object ta fjarma nozzle array in a direction
perpendicular to the feeding direction of said print object. 11. A printer

accordi nthd oz dai M9, nehesshpySaidk NAZZhesradlieypl @EedAl sablonezziespl ate
al nost as wide as said print object to forma nozzle array in .a direction
per pendi cdaied ;at tites fsmek ngindi,r ection of said print object, and a
plurality of nozzle arrays are formed for each color of said ink. 12. A
printer accomgidngstaddanglonal bty daf nhead o B ipsheneceasseng ofosai gaid
plurality of nozzles allocated to one head chip are placed so as to be
partly overizplidy Wi hcalopbupdki blasiechoxrz| e8idl hegatedriletehd adfarant
head chips at the adjacent head chips, as viewed fromthe direction of

f eedi ng &%rd fteashj ect, in order for said ink droplets to be adhered to

al nost the sanme point. 13. A printer according to Clains 9 to 11, wherein
sone of said plurality of nozzles allocated to one head chip are

16. A printer according to Claim 9, wherein said nozzles
are placed on said nozzle plate almost as wide as said print
object to form a nozzle array in a direction perpendicular to

the feeding direction of said print object.

11. A printer according to Claim 9, wherein said nozzles
are placed on said nozzle plate almost és wide as said print
object to form a nozzle array in a direction perpendicular to
the feeding direction of said print object, and a plurality

of nozzle arrays are formed for each color of said ink.

12. A printer according to any one of Claims 6 to 8
wherein some of said plurality of nozzles allocated to one
head chip are placed so as to be partly overlapped with a
plurality of nozzles allocéted to the adjacent head chips at
the adjacent head chips, as viewed from the direction of
feeding a print object, in order for said ink droplets to be

adhered to almost the same point.

13. A printer according to Claims 9 to 11, wherein some

of said plurality of nozzles allocated to one head chip are



14 Decenber 2005 - 45 placed so as to be partly over ed w t
plurality of nozzles allocated to the adjacent head hﬁ?%gaHEéTaxgadjacent

head chips, as viewed fromthe direction of feeding a print object, in
order to said ink droplets to be adhered to alnbst the same point. 14. A
printer head having at |east one ink ejecting mechanismfor ejecting ink
droplets frompredeterm ned nozzles _sqguentially placed to forma head
chip, and a head conprising said head chips in array, wherein said nozzles

are formeghoregaisd nozzke phat parady OfedNgphdd Nwikat ea @3 uFaNY tSAl 6
nozzl es as necessary for plurality of said head chips are forned, and said
pl uralitynonildeaal thepisedr eoptheedddnceaitd heezz Ichiplsatae: tithé osad saenlt
printer head; and wherein said head conprises a conb-teeth septum form ng
cavi ti es wadhchipsi natl wigwednmimathendirebtdoni pk flemdingatd prient ed
in a longitudinal direction of the head and the ink in use flows into said
cavities @Rl eet hebit edirdem & evredl ink drkpdeopl e soe hedled¢rorh ta5a1MepEi nt er
head according to claim 14, wherein said nozzles are placed on one nozzle
pl ate al e SAMHIRRIMS said print object to forma nozzle array in a
direction 14 Decenber 2005 - 46

l4. A printer head having at least one ink ejecting
mechanism. for ejecting ink droplets from predetermined
nozzles sequentially placed to form a head éhip, and a head
comprising said head chips in array,

wherein said nozzles are formed on said nozzle plate made
of one thin plate, as many said nozzles as necessary for
plurality of said head chips are formed; and said plurality
of head chips are placed on said nozzle plate to form said
printer head; and

wherein said head comprises a comb-teeth septum forming
cavities which are in fluid communication with an ink flow
path oriented in a longitudinal direction of the head and the
ink in use flows into said cavities to be heated and ejected

as ink droplets therefrom.

15. A printer head according to claim 14, wherein said
nozzles are placed on one nozzle plate almost as wide as said

print object to form a nozzle array in a direction



perpendi cular to the feeding direction of a print Objﬁﬁ?écelg)'ergbdgi nt er
p 0

head according to Claim 14, wherein said nozzles are acet Sai d one

nozzle plate alnost as wide as said print object to forma nozzle array in
a direction perpendicular to the feeding direction of a print object, and
a plurality of said nozzle arrays are forned. 17. A printer head according
to Claim14, 15 or 16, wherein sone_ofjgsaid plurality of nozzles allocated
to one head chip are placed so as to be partly overlapped with a

pl ural it ypfpditzd gs raldo et dRiie Adeagellh kgad ¢hips abjethe adjacent

head chips, as viewed fromthe direction of feeding a print object, in

order to said ink droplets to be adhered to alnbost the sane point. 18. A
printer head having at |east one ink-ejecting nechanismfor ejecting

pr edet er mi nedécolfrprohtenk hiraapl @t sord o poeditecimm héd mbzzledt said
sequentially placed to forma head chip, and as many said head chi ps as
necessar YFalesmiare pllacdd tgn ofaigblars raldgledlacd orinesthessl , widvweras n

said nozzles are forned on said nozzle plate_ nade of one thin plate, as
many sai FHEEzPE3NEs MeteSsay f 6PrA [l uRBEELE oRrBaYd iHead chijrctran
formed, as many sai.d nozzles as necessary for aﬁl uraljty of said colors

are for metPe wladndq ithe feedidte e Pors o2 RS HRI 9 ur &84y of

head Ch'%?;ﬂﬁﬁ%.%%%cho%5¥g(%ozzle arrays are formed.

17. A printer head according to Claim; 14, 15 or 16,
wherein some of said plurality of nozzles allocated to one
head chip are placed so as to be partly overlapped with a
plurality of nozzles allocated to the adjacent head chips at
the adjacent head chips, as viewed from the direction of
feeding a print object, in order to said ink droplets to be

adhered to almost the same point.

18. A printer head having at least one ink-ejecting
mechanism for ejecting predetermined colors of ink droplets
from.predetermiﬁed nozzles sequentially placed to form a head
chip, and as many said head chips as necessary for said
plurality of colors aligned to form a head,

~ wherein said nozzles are formed on said nozzle plate made
‘of one thin plate, as many said nozzles as necéssary for a
.plurality of said head chips are formed, as many said nozzles
as necessary for a plurality of said colors are formed at the

same time,



lurality of colors are placed on said nozzle plate t rm. sajd_head. 19.
R printe¥ head accordingpto Cl aim 18, wherein said ng%zgg%“%$i?q§ﬁaced on
said nozzle plate alnost as wide as said print object to forma nozzle
array in a direction perpendicular to the feeding direction of said print
object. 20. A printer head according to Caim 18, wherein said nozzles are
pl aced on said nozzle plate alnost as wide as said print object to forma
nozzle array in a direction perpendicular to the feeding direction of said

print object andndaddpl prakktytof apzzieyar rcaﬁg@r aclRisameyf oEceachacgl or
of said ink. 21. A printer head according to aim 18, 19 or 20, wherein
sonme of smlurplikwl ofycoflocrezzires Hldoehted baianeozhead pQhige are pbased so
as to be partly overlapped with a plurality of nozzles allocated to the
adj acent $=xbdl évigps at the adj acent head chips, as viewed fromthe
direction of feeding a print object, in order to said ink droplets to be
adhered to al nost the sane point. 22. A nethod of printing onto a print

medi um conprisin the steps of printing, using the printer or head of any
one of the H#%cegﬁﬁ&%ﬂﬁﬁﬁﬂﬁﬁad PRERTERNMANDOPRILRTER 1AEABNe ABSERAETIOF THE

DI SCLOSURE . .
nozzles are placed on said nozzle plate almost as wide as

said print object to form a nozzle array in a direction

perpendicular to the feeding direction of said print object.

20. A printer head according to Claim 18, wherein said
nozzles are placed on said nozzle plate almost as wide as
said print object to form a nozzle array in a direction
perpendicular to the feeding direction of said print object,
and a plurality of nozzle arrays are formed for each color of

said ink.

21. A printer head according to Claim 18, 19 or 20,
wherein some of sald plurality of nozzles allocated to one
head chip are placed so as to be partly overlapped with a
plurality of nozzles allocated to the adjacent head chips at
the adjacent head chips, -as viewed from the direction of
feeding a print object, in order to said ink droplets to be

adhered to almost the same point.

22. A method of printing onto a print medium, comprising
the steps of printing, using the printer or head of any one

of the preceding claims.



particularly, to an ink-jet nmethod printer for preventl%b_ U y

deterioration of the print result caused by head chi ps having irregul ar
characteristics. In the present invention, as viewed fromthe direction of
feeding a print object, the nozzles 31 allocated to the head chip 25 are
pl aced so as to partly overlap the adragﬁnt' head chips 25. Furthernore, as
many nozzl es as necessary for a plurality of head chips are forned on one

nozzle plate, on which headpghRErahRpPERA¢RAEROgERHM @ printer head.
Figure 1

The present invention relates to a printer and prlnt%ﬁ[}h%ﬁ'ba nor e

ABSTRACT OF THE DISCLOSURE

The present invention relates to a printer and printer
"head, and more particularly, to an ink-jet method printer

for preventing quality deteridration of the print result
caused by head chips having irreqular characteristics.

In the present invention, as viewed from the direction
of feeding a print object, the nozzles 31 allocated to the
head chip 25 are placed so as to partly overlap the adjacent
head chips 25. Furthermore, as many nozzles as necessary
for a plurality of head chips are formed on one nozzle plate,

on which head chips are placed to form a printer head.

Figure 1




