4 6 Septenber 2005 PRINTER HEAD, PRINTER, AND PRI NTER6Heptamber 2006 METHOD
- BACKGROWND OF THE INVENTION 1. Field of the Invention The present

i nvention relates to a printer head used in a thermal ink-jet line printer
~and the like, a printer having the printer head, and a driving nethod for
the printer head. 2. Description of the Related Art FIG 11 shows an
exanple of a printer head in a known thermal ink-jet line printer. In the
line printer, since .one line is printgd_on a printing object at a time, a
plurality of head chips 1 (1A 1B, a..) are arranged side by’ side in the
printing line direction. Wile only two head chips | A and 1B are shown in
FIG 11, the Iurallt “of head chips 1 are arranged side by side |n t he
ri ght and | ef YRINTERCHEAR. HARIMBER; ANR PRHEITRY] ﬂé@lﬁ/ THOD1 are

pl aced offset'fromeach other in the vertical dlrectlon This is because
an ink: channel is forned betmeen t he upper head chip- 1A and the | ower
head chip 1B in FIG 11 These er and |ower head chips 1A and 1B
perform dlmlw I @ESH:W Phe di scharge timng so that print ed

dots are-arranged in a li-ne. Each head chip.1 has a plurality of
di schar gi dg edidoRf. thiee Igvedtdiogi ng portions are aligned in the

The present lnventipn relates to a printer head used in
a thermal ink-jet line printer and the like, a printer
having the printer head, and a driving method for the
printer head. | )

2. Description of the Related Art

FIG. 11 shows an example of a printer head in a known
thermal ink-jet line printer. In the line printer, since
one line is priﬁted on a‘printing‘object at a time, a
plﬁrality of head chips 1 (1A, 1B, ...) are arranged side by
side in the printing line diréction. While only twoc head
chips 1A and 1B are shown in FIG. 11, the plurality of head
chips 1 are arranged side by side in the right and left
direction of the figure.

The adjoining head chips 1 are plaéed offset from each
other in the vertical direction. This is because an ink
channel is formed between the upper head chip 1A and the
lover head chip 1B in FIG. 11; These upper and lower head
chips 1A and 1B perform discharging while'Shiftingithe
discharge timing so that printed dots are arranged in a line.

Each head chip 1 has a pluralitonf diScharging

portions. The discharging portions are aligned in the




6 Septenber 2005 2 printing line direction, and are agrSupgntbeal005
predeternined intervals, as shown in-FIG 11. In the exanple shown in FIG
11, the-interval between the -discharging portions is L. This also applies
to all the head chips 1. As shown in FIG 11, the right-end discharging
portion- of-the head chip 1A and the | eft-end discharging portion of the
head chip 1B which adjoins the head chip 1A are placed wth an interval L
therebetween in the printing line direction. This allows all the

i nk' droplets to land.on a printing object at the intervals L even when the
ink droplets are printed by using a plurality of head chips 1. However,

i nk does not land on the initially designed positions due to the

posi t i onalPTEARINgC L ige diceaeddonchapd are anrapgsit asnpredeteraénedor
mounting: heaters (not shown). which heat and discharge ink droplets, the
posi t i onalRt&E¥Gl&cy a6t sheywn da FIGer like FnkﬁhelﬁxﬁﬁpgﬁcaPQWP'iheFIG-
characteristics may greatly vary anong _the head chips 1. For this reason, -
the pitch ldet k8&n intrryadpbetywerni the| dhachargangr pArtagnsbisck- vari es

- anong the&ggad hips 1. .This problemis marked particularly when the
posi ti on - 1975t RESReaPRLLIgSdtPhalhothei BRads chhBSndzzI e 2 are offset from
each ot her. [le the infl ce of the. offset on_the Iandin%) osition

vari es dependihy TROYRSR TR L JFhe h‘élgfh‘?"sec‘?%r%jrsf@ﬁfﬁﬂjtnr%r? %'he

like, evegeWogh LOS4CERIS 14 and the left-end discharging portion of
_the head chip 1B which adjoins the head chip 1A are placed
with an interval L therebetween in the printing line
direction. This allows all the ink'droplets'to land on a
printing object at the intervals L. even when the ink
vdroplets‘are priﬁted byvusiﬁg'a plurality of head chips 1.
However, ink does not land on the initially designed
positions due to the positional accuracy of the head chips 1,
the positional accuracy for mounting heaters {(not shown)
which heat and‘discharge ink droplets, the positional
accuracy of nozzles 2, or the like. 1In particular, the
characteristics‘may greatly vary among the head chips 1.
_For-this réaSon, the pitch between ink droplets which land
op a printing 6bject varies among the-head chips 1.
This problem is mafked particularlf.when the position
‘6f the heater and the position of the nozzle 2 are offset
from each other. While the influence of the offset on the
landing positibn varies depending on the structure of the
discharging portion;and the l1ike, even when the center

position of the heater and the center positioh of the nozzle




posi tion of the heater and the center position of thegsepwnthdr 26055ept enber
2005 2 are offset by only 1 pm the discharging direction is sonmetines
tilted 0.2 degrees. In this case, when the discharging portion and the
printing object are placed with a gap of 2 nmtherebetween, the dot

| andi ng' position i-s displaced by 7 pmfromthe normal position.
Therefore, . for exanple, even-when the heaters are placed at the nornmal _
positions, and the positions of the nozgles 2 are displaced by -1 | Amfrom
the normal positions in the direction of arrangenent bf the discharging
portions in one head chip 1, and aredisplaced by +1 Vimfromthe nornal
posi tions hn the direction of arrangene.nt.of the.-discharging portions on

the ot her hed8® ERFEet, byhentandi g, pbie tdbschareing phivadtiprobiect at a
di stance of 2 fromthe_discharging portion is displaced by -7 Vmfrom
t he nornaISB@§E¥$8ﬁ F%lBﬁ@ Peddde9F¥eSand I's displaced by +7 pmin the
ot her . head chig[ T efeforez t he 'interual IS anreaipd %p a total of 14 Vm
FIGS. 12A'to 122 casgedhen e fisshaadde POTLAON gPEckBeged onto
topr bsent PRSBHEG) vt R AR LA G 9 £ b rgRan ol s o ¢
LU R et R CE T S RS
normal position. Therefore, for example, even when the
heaters are placed at the normal positions,-and thé
. pdsitions of thé nozzles 2 are displaced by -1 um from the
normal ﬁositions in the direction of arranQement of the
ldischarging portions in one head chip 1, and are_disblaced
by +1 pm from the normal positions in the direction of
arrangemént‘of the .discharging portions on the'other head
chip 1, the'landing position on the printing object at a
distance of 2 mm from the disdharging portion is displaced
by ~7 um from the.normal position in one head chip, and is
displaced by +7 pm in the other head chip. Therefofe; the
interval is increased to a total of 14 pm.
FIGS. 12A to 12C show states in which ink droplets are
discharged onto the printing object. 1In these figures,
.‘black circles in the left half represent ink_droplets
printéd by the head chip 1A, and white ciréles in the right
halfrrepresent ink droplets printed by the head chip 1B.
FIG. 12A shows a state in which there is no relative

difference in landing position between the head chips 1A and

1B. In the case shown in FIG. 12A, the interval between the




difference in | anding position between the head chi psglgapginther 28051t the
case shown in FIG 12A the interval between the 6 Septenber 2005 4 | andi ng
position of the right-end ink droplet fromthe head chip 1A and the

| andi ng position of the left-end ink droplet fromthe head chip 1B is
substantially equal to the interval L of the ink-droplet |anding positions
in each head chip 1, and bandi ng does not occur at the boundary

t herebetween. In.contrast, FIGS. 12B and-12G show exanples in which there
is arelative difference in |landing position between the head chips 1A and
1B. FIG 12B shows a state in which the landing interval between the head
chips 1A and_1B.is _longer th and G._12C sho tate in_which the
andi ng | ntLPUSHPEePRAGH SPRe Hodt S hT AT EACAA TTE PRI o toR nEeL idad
Consequent | y,, - Lt he,r ti it f [l i 0SLELO et wee ead
chi ps 1A arid i hpeafe HHE deiklrE Tt A e St LRt I Bkt
in FIG 12C.Lp erdef hepenr s ' i i dE 99+ hBOSht LY

bet ween t he ﬁead C%ip§5§,et2§ noun%fgaﬂg%%ﬁﬁggiﬁ%¥ @?%ifngngeg 2 ang ?%e

heaters is jngreaped.ioweven.ctl MBifdi A epbbit18hk0ns UudINKEAS BRiphe
accuracy. SUMVARY OF THE | NVENTI ON Enbodi nents of the present invention is

L 0 nake banghdgbandhg§hdeesunstdoectie atdichkebenerldry lanrdidikiasdril on
theen In contrast, FIGS. 12B and 12C show examples in which
there is a relative difference in landing position between
the head chips 1A and 1B. FIG. 12ZB shows a state in which
the landing interval between the head chips 1A and 1B 1is
longer than L, and FIG. 12C shows a state in which the
landing interval between the head chips 1A and 1B is shorter
than L.

Consequently, the relative difference 1in landing
position between the head chips 1A and 1B appears as a white
band in FIG. 12B, and as a black band in FIG. 12C.

In order to prevent such differences in landing
position between the head chips 1, the mounting accuracy of

the nozzles 2 and the heaters 1is increased. However, there

are limitations on increasing the accuracy.

SUMMARY OF THE INVENTION

Embodiments of the present invention is to make banding,
which occurs due to a difference in landing position between
head chips afrangéd side by side in a printer head,

unnoticeable.




head chi ps arranged side by side in a printer head, g¥ptdnfiRabbgs 6

Sept enber 2005 5 According to a first aspect of the invention, there is
provided a printer head in which a line head is constituted by a plurality
of head chips arranged side by side in a printing Iine direction, and each
having a plurality of discharging portions aligned in the printing Iline
direction so as to discharge an ink droplet, wherein a plurality of

di scharging portions of a first head chip %anrd a second head chip placed at
an adjoining portion therebetween are placed so as to overlap, and the

| andi ng interval between ink droplets discharged fromsaid discharging
portions in an overlapping]section of said first head chip and the | anding

interval betwed¥GHIOIFopi®t 8 dikERbr gePIFomodai BhEi seherBFA§por EROARS in
o0 O CLLIRPLIA SEELLEN of sald seeond hgad, e p ave Offrent [rom cach
or it er ER 068 B Al Lol hepdo R SR o A angeT Sl by
05 10,8 S 08,20 iRLAl, RS T AL e, AT, <
adj oi ni NG AR P §herehel ¥eRArd % portions aligned in the printing
line direction so as to discharge an ink droplet, wherein
a plurality of discharging portions of a first head chip
and a second head chip placed at an adjoining portion
therebetween are placed so as to overlap, and the landing
interval between ink droplets discharged from said
discharging portions in an overlapping section of said
first head chip and the landing interval between ink
droplets discharged from said discharging portions in an
overlapping section of said second head chip are different
from each other.

According to a second aspect of the invention, there
is provided a printer head having a plurality of head
chips which are arranged side by side and each of which
has a plufality of discharging portions aligned so as to
discharge an ink droplet, wherein a plurality of
discharging portions of a first head chip and a second'
head chip placed at an adjoining portion therebetween are

- placed so as to overlap, and the landing interval between

ink droplets discharged from said discharging portions in




placed so as to overlap, and the landing interval bet ¢eptentti 2069p! et's

di scharged from said discharging portions in 6 Septenber 2005 - 5a an
over |l appi ng section of said first head chip and the |[|anding interval

bet ween ink droplets discharged fromsaid discharging portions in an
over | appi ng section of said second head chip are different from each
other. According to a third aspect of the invention, there is provided a
printer head in which in aline head is constituted by a plurality of head
chips arranged side by side in a printing |line direction, and each having
a plurality of discharging portions allgned in the printing line
direction so as to dlscharge an ink dro wherein a plurality of

7 LR dhrelalie 56 LD Frft NIRRT B oo

at an ad10|n|ng por ther e are p

i nterval d%ﬁgl Eﬂ%é'r%sa é@d«geg %Lh%é‘r {:‘ng‘E” 'a‘%{?cﬁé‘rﬁozzﬁ‘f%H app] 49

section of rst hea |p an rva ween es of said

di schar gi @ﬁ%ét@ﬂﬁg‘ @;om&f@rhﬁpww@ﬂ dﬁﬁlﬁfg %@&f@ﬁoeé heady chip
are different, fromeach other, and the ng i'nterval between 1 nk

droplets @@fd‘tﬂﬂ gedatir 9m i écaléiré“ @Q"ﬁ%ﬁ'eﬁﬁt P@d_anl eagH s d, over | appi ng

section of said first hea chip and the I anding interval between ink

dropl ets di schacgeddingm sai ch dtRéhar gi figepor td ONshien S@v@ntion, there
is provided a printer head in which in a line head 1is
constituted by a plurality of head chips arranged side by
side in a printing line direction, and each having a
plurality of discharging portions aligned in the printing
line direction so as to discharge an ink droplet, wherein
a plurality of discharging portions of a first head chip
and a second head chip placed at an adjoining portion
therebetween are placed so as to overlap, the interval
between nozzles of said discharging portions in an
overlapping section of said first head chip and the
interval between nozzles of said discharging portions in
an overlapping section of said second head chip are
different  from each other, and the landing interval
between ink droplets discharged from said discharging
portions in said overlapping section of said first head
chip and the landing interval between ink droplets
discharged from said discharging portions in said
overlapping section of said second head <chip are

gdifferent from each other.




overl appi ng section of said second head chip are difEeepimder2opsach
other. 6 Septenber 2005 - 5b According to a fourth aspect of the
invention, there is a printer head in which a line head is constituted by
a plurality of head chips arranged side by side in a printing line
direction, and each having a plurality of discharging portions aligned in
the printing line direction so as to discharge an ink droplet, wherein a
pturality of discharging portions of a first head chip and a second head
chip placed at an adjoining portion therebetween are placed so as to
overlap, the interval between nozzles of said discharging portions in an
over |l appi ng section of said first head chip and the interval between
nozzl es of said discharging portions §aFE di scharging in an overl appi ng
section of said second head chip are diftrerent fromeach other, the

| nterval bet vieeRocBeatAhs 18! S2@rihs GialnePad At/ ddL & d O¥erL apol nd

section of said first chip and the”i nterval between edtefs of said

di schar gi ng ItQQfLﬁi:@BSthdsihdwﬁ\i@h' aPRiiReG 1REC 1) YnSaidaesond head chip
are different fromeach other, and the |landing interval between ink

droplets gigghalgedofr nansacHigssahabdiged RAHd M5 diMesaird Dveri@pphdg
section of said first head chip and the landing interval between ink
dropl et s dissbadgedctiom sand dashhanging ap@itureils tyn fidh savtest@npg ng
section of said second head chip
portions aligned in the printing line direction so as to
discharge an ink droplet, wherein a plurality of discharging
portions of a first head chip and a second head chip placed
at an adjoining portion therebetween are placed so as to
overlap, the interval between nozzles of said discharging
portions in an overlapping section of said first head chip
and the interval between nozzles of said discharging portions
said discharging in an overlapping section of said second
head chip are different from each other, the interval between
heaters of said discharging portions in said overlapping
section of said first head chip and the interval between
heaters of said discharging portions in said_overlapping
section of said second head chip are different from each
other, and the landing interval between ink droplets
discharged from said discharging portions in said overlapping
- section of said first head chip and the landing interval
between ink droplets discharged from said discharging

~portions in said overlapping section of said second head chip

are different from each other.




are different fromeach other. 6 Septenber 2005 - 5c sAepfnthengot® a fifth
aspect of the invention, there is provided a printer having a printer head
in which a line head is constituted by a plurality of head chips arranged
side by side in a printing line direction, and each having a plurality of
di scharging portions aligned in the printing line direction so as to

di scharge an ink droplet, wherein a plurality of discharging portions of a
first head chip and a second head chip placed at an adjoining portion

t her ebetween are placed so as to ovefTa%? and the landing interval between

i nk dropl et h d f h t I

'cht: L;pofe L d€%°h”‘?2%&%&% f?gsl%ghdgf s Si‘x?g%aﬂgiameeﬁ nagp' "

ropl ets r rging portions n, ove

secfi on Oﬂé;ﬁ&g&@ggggn ﬁ%l{}g 6?9}95%1? ferrorlﬁ ea hl%tw{1 %R@Cgr di ng
h

(0,2 511 gapesial sthecy ﬂﬁggad. PREE o1 B PLOYYIR: HOLANLEL Vi ng

chips ar Langadyshdgi bk wﬂesi@ep&hn%ﬂ @ﬂ:lﬂ’@f’nﬁ [ g6 %r@@{élsachaw' ng a
plurality of diScharging portions aligned int printing line'direction

so as to ‘éla?cﬂ‘h&ﬁﬂﬁlﬂg anlpldrepl ety oWhelied dhar§l Hialddw: dhsshandigh@d in

portions of a first hea chip and a second head chip placed at an

adj oi ni ng ther tpointing llne direction so as to discharge an ink
droplet, wherein a plurality of discharging portions of a
first head chip and a second head chip placed at an
adjoining portion therebetween are placed so as to
overlap, and the landing interval between ink droplets
discharged from said discharging portions in an
overlapping section of said first head chip and the

- landing interval between ink droplets discharged from said
discharging portions in an overlapping section of said
second head chip are different from each other.
According to a sixth aspect of the invention, there

is provided a printer having a printer head in which a
line head is constituted by a plurality of head chips
arranged side by side in printing line direction, and each
having'a plurality of discharging portions aligned in the
printing line direction so as to discharge an ink droplet,
wherein a'plurality discharging portions of a first head
chip and a second head chip placed at an adjoining portion
therebetweeh are placed so as to overlap, the interval
between nozzles of said discharging portions in an

overlapping section of said first head chip and the




t herebetween are placed so as to overlap, the intervag sdpeinmenoowzzl es of
sai d discharging portions in an overlapping section of said first head
chip- and the 6 Septenber 2005 - 5d interval between nozzles of said

di scharging portions in an overl apping section of said second head chip
are different fromeach other, and the Ianding interval between ink
droplets discharged fromsaid discharging portions in said overl apping
section of said first head chip and the_l| anding interval between ink
droplets discharged fromsaid dlschargl%ﬁ portlons in said overlapping

ff h h A di
section ofsaldrsscand Jead Chipyake Lo snly Loom sach oher, deegrdlng.
h Y h t it f head
ot ol Live b dogssbiog o oy o s

plurality pfrelhsehar glr@ﬂn r&iéhoaﬁh@'f grza‘%{ﬂd 'E‘héh u% ﬂ?t% d' rection

so as to discharge an ink droplet, wherein a p ura I SC arglng

portions @e@éémsinkhmﬁm@saa@s@h%m Pheafl chiiki RIASEHA 3L i)y

adj oi ning -portion therebetween are placed so as to overlap, the |nterval
bet ween nqzzitesond s$ai ¢adidchvae glagpReid istidn oF erd apprBd $eeld on of

sald first head chip and the
chip and the landing interval between ink droplets
discharged from said discharging portions in said
overlapping section of saild second head chip are different
from each other.
According to a seventh aspect of the invention, there

is provided a printer having a printer head in which a
line head is constituted by a plurality of head chips
arranged side by side.in a printing direction, and each
.having a plurality of discharging portions aligned in the
printing line .direction so as to discharge an ink droplet,
wherein a plurality of discharging portions of a first
head chip and a second head chip placed at an adjoining
portion therebetween are placed so as to overlap, the
interval between nozzles of said discharging portions in
an overlapping section of said first head chip and the
interval between nozzles of said discharging portiohs in
an overlapping section of said second head chip are
different from each other, the interval between heaters of
said discharging portions in said overlapping section of
said first head chip and the interval between heaters of

said discharging portions in said overlapping section of




interval between nozzles of said discharging portionsgiSeptshibed200% appi ng
section of said second head chip are different fromeach other, the

i nterval between heaters of said discharging portions in said overlapping
section of said first head chip and the interval between heaters of said
di scharging portions in said overlapping section of 6 Septenber 2005 - 5e
sai d second head chip are different fromeach other, and the |anding

i nterval between.ink droplets discharged_ from said discharging portions in
sai d overl appi ng section of said first head chip and the | anding interval

ink d I . ,disch d f id._disgch ' ti ' i d

LtCﬁrl QBE\i ﬁs‘gasls%c%%ﬁ%éﬂ?%sea%"é“%ighar ;Zc@fé‘%%ié‘%;ﬁ%z :41?2%#? Bﬁbisr-afe?aem .
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arranged i byi skda r@nty 635 9bnwhiseh @fdpb%%%'ﬂé%%ﬁ%dééefﬂﬁw W Ly

portions aligned so as to discharge an ink droplet, ina plu

of di schargiing porkitome=R{ @niprahdhead chiRdand ixtsacend hgadqashign ot gced
at an adjoining portion therebetween are placed so as to overlap, and the

| andi ng iditsrivatgbet eem | ki dr apkehs 1 isthapoed ilorem sai daidi schar gi ng
portions in an overl apping section of said first head chip and the |anding
i nterval batawerpciphkyg section of said second head chip are different
from each other.

According to an eighth aspect of the invention, there
is provided a printer having a printer head in which a
plurality of head chips which are arranged side by side
and each of which has plurality of discharging portions
aligned so as to discharge an ink droplet, wherein a
plurality of discharging portions of a first head chip and
a second head chip placed at an adjoining portion
therebetween are placed so as to overlap, and the landing
interval between ink droplets discharged from said
discharging portions in an overlapping section of said
first head chip and the landing interval between ink
droplets discharged from said discharging portions in an
overlapping section of said second head chip are different
from each other.

According to a ninth aspect of the invention, there
is provided a driving method for printer head in which a
line head 1s constituted by a plurality of head chips
arranged side by side in a printing line direction, and

each having a plurality of discharging portions aligned in




dropl ets discharged from said discharging portions i ng®eptepwi2oppi ng
section of said second head chip are different from each other. According
to a ninth aspect of the invention, there 1is provided a driving nethod for
printer head in which a line head is constituted by a plurality of head
chi ps arranged side by side in a printing line direction, and each having
a plurality of discharging portions aligned in 6 Septenber 2005 - 5f the
printing line direction so as to discharge an ink droplet, wherein a
plurality of discharging portions of & Frst head chip and a second head

hi I t dj_oi.ni ti th bet ween are placed so.as to
over| ap. T IBRERRG o dera SHERGESAT i dF Bpk 6t S SHIGEHAT o388 firdm sai d
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i
the |anding |H%efvapebetmeen

di schargi g 0o 1h093 LA 130 YT L ABBLAG,SaRLLANAL Sl sgcgpd head chip

are different fromeach sal TSt chip and sai'd second

head chi p aafie i ¥§Nps@t3%n [OnEREHER Wit déﬁéhﬁnaicré@ o i nK dpopl ets from
said discharging portions of said first head chip to the discharging of

i nk dropl etve:fYQn) sahe dissehiigi DALREREHI0NSet REehaiithisenand] bead chip at a
position where the interval between the |anding position of an ink dropl et
froma discharged from said discharging portions in an
overlapping section of said first head chip and the
landing interval between ink droplets discharged from said
discharging portions in an overlapping section of said
second head chip are different from each other, and said
first head chip and said second head chip are driven so as
to switch the discharging of ink droplets from said
discharging portions of said first head chip to the
discharging of ink droplets from said discharging portions
of said second head chip at a position where the interval

between the landing position of an ink droplet from a

specific discharging portion of said first head chip and

the landing position of an ink droplet from a specific
discharging portion of said second head chip is closest to
the interval in the printing line direction between
landing positions of ink droplets from said discharging
portions outside said overlapping section of said first
head chip or said second head chip.

According to a tenth aspect of the invention, there
is provided a driving method a printer head having a

plurality of head chips which are arranged side by side




specific discharging portion of said first head chip grgptdniifer boogli ng
position of an ink droplet froma specific discharging portion of said
second head chip is closest to the interval in the printing line direction
between |anding positions of ink droplets fromsaid discharging portions
out si de sai d overl apping section of said first head chip or said second
head chip. According to a tenth aspect of the invention, there 1is provided
a driving nethod a printer head having a_ plurality of head chips which are
arranged side by side 6 Septenber 2005‘-539‘ and each of which has

| | [i f . di i , i | i gned to_di h a1 nk
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sai d second head chip are different fromeach oth _ irst head
chip and saidksiespRdenhead ?ﬂ@c@aes@r iaent sooasrigpswitdicd 1 BRadingchar gi ng
is

of ink droplets fromsaid charging portions of said first head chip to

t he di schdnrgiewval bekweeepliails dromisaidd discharged from said
discharging portions in an overlapping section of said
first head chip and the landing interval between ink
droplets discharged from said discharging portions in an
overlapping section of said second head chip are different
from each other, and said first head chip and said second
head chip are driven so as to switch the discharging of
ink droplets from said discharging portions of said first
head chip to the discharging of ink droplets from said
discharging portions of said second head chip at a
position where the interval between the landing position
of an ink droplet from a specific discharging poxrtion of
sald first head chip and the landing position of an ink
droplet from a specific discharging portion of said second
head chip is closest to the interval in the printing line
direction between landing positions of ink droplets'from
said discharging portions outside said overlapping section

of said first head chip or said second head chip.




di scharging portions of said second head chip at a pggeptepiberhos t he

i nterval between the | anding position of an ink droplet froma specific
di scharging portion of said first head chip and the | andi ng position of an
ink droplet froma specific discharging portion of said second head chip
is closest to the interval in the printing line direction between |anding
positions of ink droplets from said discharging portions outside said
over |l appi ng section of said first head sihip or said second head chip. 6
Sept enber 2005 5h Further enbodi nents, features and advantages of the
present inventiBarahér bewbodimppasent fkabnrebe fodl owdmgntdgseri pfi ohhef
the preferred enbodiments with reference to the attached draw ngs. BRI EF
DESCRI PTI GN-E€FEITHE IDRANINGS! FWG 111 Aogsomep| appar et off zomr theer fabhawing
according to an, enbodi nent of the present invention, and FIG 1B is an

enl ar ged Vi@HFBIPHACA: et FBR Rrafiasrady empedimend s BLbR e ZHNRE n§Pa
state in mgéch %Pk 6 geatenber 2005 6 .droplets are discharged from

di schar gi ng*po?tForeeds SFRY NG 0i ni ng head chi ps adj acent to overl appi ng
sections, and land on a printing object. FIG 3 is a sectional view
showi ng the structure of the

BRIEF DESCRIPTION OF THE DRAWINGS

| FIG. 1A is a plan view of a printer head according to

an embodiment of the present invention, and FIG. 1B is an
enlarged view of an A-section in FIG. 1A.

FIG. 2 is a plan view showing a state in which ink




di scharging portions of the head chip. FIGS. 4A to 4Cgxpiesnfsdrioongl Vi ews
showi ng three different exanples of sizes of the discharging portions
arranged side by side inside and outside.the overlapping section. FIGS.

5A. and 5B are views showi ng the paths of discharged ink droplets,
respectively, corresponding to FIG 4A and 4C. FI.GS..6A to 6E are views
explaining a first enbodinent .of the sw tching the-discharging of the ink
droplets between ' the-head chips. FI.GS. /A to 7E are views explaining a

second enbodi nent of the sw tching the discharging of the ink droplets
between the head chips. FIGS. 8A to BE are views explaining,a third
enbodi ment .of the switching the discharging of the ink droplets between
the head cérppletsFafs. dfdcharddd affeom i deschean g ipuy e drourdfh @rebodi ment
of ‘the switching the discharging of the ink droplets between the head
chi ps. - Fl Galjabwing heéd ackeips ead]adevi nigp exesrplagspiofy disicstilongs .Sepicenber
2005 7 printed while switching the discharging -between two head chi ps.
-land on a printing object.

FIG. 3 is a sectional view showing the structure of the
_discharging portions of the heéd chip.

FIGS. 4A t6 4C are secfionél'viéws showing three
different examples of sizes of the dischérging portions
arranged.side by side inéide and outside the overlapping

' section.
FIGS. 5A.aﬁd 5B are views showing the paths of
, diécharged ink droplets, respectively, corresponding to FIG.
" 4 and 4C. | |

FIGS.. 6A fo 6E are views explaining a first embodiment
of the switching the. discharging of the ink droplets between
the head chips. | ' | |

FIGS. 7A to-7E'are views explaining'a second embodiment
of the switching the discharging of the ink droplets between
the head chips. | |

FIGS. 8A to 8E are views explaining.a fhird embodiment
bf the switching the discharging of the ink droplets between
the head chips. .

FIGS. 9A tq 9E are views explaining a fourth embodiment
of the switching the discharging of the ink droplets between
the head chips. - |

FIGS. 10A to 10C are-views showing examplés of dots




FIG - 11 is a -view showi ng an exanple of a printer BeRgidniber 2509WN
thermal ink-jet-line printer. FIGS. 12A to 12C are views showing a state in
which i.nk droplets are discharged onto a printing object. DESCRI PTI ON.COF
THE PREFERRED EMBODI MENTS An enbodinent of the present invention will be
descri bed below.with reference to the attached drawings. FIG 1A Is a plan
view of a printer head according to an enbodi nent of the present ,

I nvention. A printer head 10 is applied.,to a thernal ink-jet line printer.
In the -printer head 10, a plurality of Head chips 20 (20A, 20B, are
arranged side by side in a printing line direction, and the -adj-oi ni ng head
chips 20 are placed offset fromeach other | n.the vertical direction by a
pr edet er m pebnteld swizhbe swWiliching Wdeaddescharioihge betweken( tyo bieadn) s ’
formed between a head chip 20 di sposed on the upper side and a head chip
20 di sposeeh@psthe |ower side, and ink is supplied to the head chips 20
via the ink channel. FIG 1B is an enlarged view of an A-section in FIG

1A. As-shown FI&.FI& isBa wilewhahgwhpgdpant ¥anple ¢bradpsinteri hgad | nk
droplets are aligned in each head chip 20. A.plurality 6 Septenber 2005 8
of di scharit iy e dhergalofinkhdeddldngi PFiRERT . .chips 20 overlap in the

printing line.direction. Hereinafter, this . ‘ . . .
FIGS. 12A to 12C are views showing a state in which ink

droplets are discharged onto a printing object.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

~An embodiment of the present invenﬁion will be
described below with reference to fhe attached drawings.
FIG. 1A is a plan view of a printer head according to an
embodiment of the.présent invention. | | |

A priﬁter head 10 is applied‘to a thermal ink-jet line
printer. |

In thé_printer head 10, a plﬁralitj of head chips 20
(20a, 20B, ...) are arranged side by side in a printing line
direction, and.the adjoining head chips 20 are placed offset
from each oﬁher in fhe vertical direction by a predetermined
distance. This is because an iﬁk éhannél (not shown) is
formed between a head chip 20 disposed on the upper side and
a head cﬁip 20 disposed on the lower side,-and ink is
sﬁpplied to the head chips 20 via the ink channel.

FIG. 1B is an enlarged viewlof an A-section in FIG. 1A.
As shown in FIG. 1B, discharging portions 30 for discharging'

ink droplets are aligned in each head chip 20. A plurality




section will be referred to as an "overlapping secti og'geptdhiidi@ogxanpl e
shown in*FI G 1B, sixteen dischargi.ng portions 30 of the head chip 20A and
si xteen di scharging ®portions 30 of the head chip 20B are placed in the
overl apping section. FIG 2 is a plan view showing a state in which ink
droplets are discharged fromthe.discharging portions 30 of the adjoining
head chi ps 20 adj acent to the overl apping section, and |land on a printing
object. In the figure, -black circles rgpresent dropl ets di scharged from
the discharging portions 30 outside thé& overl apping section, and white
circles represent droplets. discharged fromthe discharging portions 30

i nsi de the overl apping section. In FIG 2, the landing intervals of ink.
droplets ofit&isehdiwimygdapiomy Xeclf aheaad jddniggahedd chtipst RI0s case,
the landing interval in the upper overlapping section is set to be (L+a).
| n cont r asdvethep | Andileg pmitreried  lIime dieelctien .ov Helreppiafigesectthds i s set
to be (L-a). That is, the landing interval between ink droplets in the
upper overseppioy wiedl iten refegmted dd@sl angéoveylapphiag selediloafidi ng

i nterval between ink droplets outside the overlapping sections. In
contrast, the |Tandhegexampieakhoet eeRIEnkldr opleteenndisehavging

over |l appi ng section is set 6 Septenber 2005 - 99 to-be'shorter by a than

t he | andi rwm*trﬁcms/éao lodt Wdven heeid chip 20A and sixteen discharging

portions 30 of the head chip 20B are placed in the

| overlappipg section. ‘

o FIG. 2 is a plan view showing a state in which ink
droplets alie discharged firom the discharging portic;ns 30 of
the adjoining head chips 20 adjacent to the overlapping
section, and land on a printing object. in the figure,
black circles répresent droplets discharged from the
-discharging portions 30 outside thé overlapping section, and
‘white circles represent'droplets discharged from the
discharging portions 30 inside the overlapping section.

In FIG. 2, the landing intervals of ink droplets
outside the dverlapping section are designated L. In this
case, the landing interval in the ubper overlapping seétion
is set to be (L+a). In éontrast, the landing interval in

‘ tﬁe lowerloverlapping section is set té be (L«d).
That is, the landing interval between ink droplets in
the upper overlapping section is set to be longer by o than
' the landing interval between ink droplets outside the

- overlapping sections. In contrast, the landing interval

' between ink droplets in the lower overlapping section is set




droplets outside the overlapping sections. \Wen the ngrdigfenitier2b6s

di scharging portions 30 in each overlapping section is designated N
(sixteen in FIG 2), the total length of the upper overlapping section is
(L+a)xN, and. that of the |ower overlapping section i's (L-a)xN. In FIG

2", L2 is set to be Lx(N+1). As a result, at the mdpoints of the
overlapplng sections, the landing interval in the printing line direction
bet ween t he upper Ianding position and_the |ower |anding position is set
to be equal to L, which is the Iandiﬁggiﬁterval out si de the overl appi ng
sections. That is, the i-nterval between a droplet positioned at a distance
of (L+a)xN'2 fromthe left in the upper overl appi ng section and a droplet

posi ti onectcatben shicattanc yolia (Hhad) XNe2 1ahidamgt Aatergal be tiveen Qwkr
over| appi ng section is set to be L. A nethod for changing the ink-dropl et

| andi ng i rxmpiats iontisideo\tdid avRinigppinlg eectiibhsnow be described. FIG 3
is a sectional view showi ng the structure of the discharging. portions 30
of , t he head chiWhefOth&hnembedi s€htéhgi dijsphatgimg BOrtienshBdninne&dls 3. In
the discharging portions 30, heaters 22 serve to- heat ink-and are placed
on, for eﬁ&ﬁ@L@ppanslBecmnosubstﬂaSegnasedaNd(antdenvmngFEﬂeréOt the
controlled by a predeterm ned 6 Septenber 2005 10 -
total length of the upper overlapping section is (L+a)xN,
and that of the lower overlapping section is (L-c) xN.
In FIG. 2, L2 is set to be Lx{(N+1l). As a result, at
the midpoints of the overlapping sections, the landing
interval in the printing line direction between the upper
: landing position and the lower 1anding position is set to be
gqual te L, which is theilanding interﬁal outside the
overlapping'sections.
That is, the inferval between a droplet positioned at a
'distance of (L+a)xN/2 from the left in the upper overlapping
section and a droplét positioned at a distance of (L-a)lez'
froﬁ the right in the lower overiapping section is set to be
L.
A method for changing the ink-drbplet landing intefval
in the overlapping section will now be described.
FIG. 3 is a sectional view showing the structuré of the
'discharging portions 30 of,thé head chip 20. Three
discharging portions 30 are shown in FIG. 3.
In the discharging portions 30, heaters 22 serve to

heat ink and are placed on, for example, a silicon substrate

23, and the driving thereof is controlled by a predetermined




driving circuit. The heaters 22 and partitions 24 madg ®dxemibso8xanpl e,
resin. are disposed on the substrate 23. The partltlons 4 define ink
chanbers 25 each having the heater 22. A nozzle sheet 26 having circularly
opened- nozzles: 21 is forned on the partitions 24. Ink supplied froman

i nk tank (not shown) to .an ink- channel (not shown) is guided to the ink
chanmber 25, and is heated by the heater 22 therein. An ink droplet is

di scharged fromthe nozzle 21 by energy_of ~heating. In the discharging
portions 30 outside the overl apping %gtlon, the heater 22 and.the nozzle
sheet 26 are placed relative to each other so that the center |ine' of the
heater .22 and the center line of the nozzle 21 coincide with each other.

The int ervakibehyeenreiet cenies hédgsrs L2qmd partitihmwed méddE oR, Fl GS.
4A to 4C are sectional views.showing three different exanples of sizes of
t he -di schafgr ngxamplée pnsesin . are ahignsbssdleobytiss deabsigralee ah?l. out si de t he
overl apping section of the head chip 20. In the figures, three.left

di schar gi ng portheonsa3ii trieprse 2dntdediinehdmdi mpaudietriso2d egichic dhvimssi de t he
over | apping section, and three right discharging portions 30 represent

di schar gi nt:.hqadneatbets 22 t b madele\wrdapi hhaeongd orirdikatly iopenred exanpl e
shown in'FIG . 4A -the arrangenent I nterval between the heaters 22 is
equal | y senozzles il the Boigegsd amdheqggtitions 24.

Ink suppliéd from.an ink tank (not shown) to an ink
#hannel'(not shown) is guided to the ink chamber 25, and is
heated by the heater 22 therein. An ink droplet is
discharged from the nozzle 21 by energy of heating.

In the discharging portions 30 outside the overlapping
sectibn,‘the heater 22 and the nozzle sheet 26 are placed
relative fo each other so that the center line'of the heater
32 and the center line of the nozzle 21 coincide with each

. other. The intérval befween the center lines is equal to L
shown in FIG. 2.

FIGS. 4A to 4C are sectional views showing three
different examples of sizes of the discharging portions 30
arranged side by side in51de and outside the overlapping
section of the head Chlp 20. In the flgures, three left

| " discharging portions 30 represent discharging portions
- piaced outside the overlapping section,.and three right
discharging portions 30 represent discharging portions
_within the overlapping section.
First, in the example shown in FIG. 4A, the arrangemenf'

interval between the heaters 22 is equally set at L in the




-- 11 .overl apping section and outside t he overl appi ng %&tmmzooghe :
arrangement interval. between the nozzles 21 outside the overlapping
section is set at L which is equal to the arrangenent interval between the
heaters 22.. In. contrast, the arrangenent interval between the nozzles 21
in the overlapping section is nore than the arrangenent interval L between
the heaters 22, and is set at (L+Ql). In the exanple shown in FI-G 4B, the
arrangenent -interval between the nozzifs 21 is equally set at L in the
over |l appi ng-section and outside the overfappi ng section. The arrangenent

i nterval between the heaters 22 outside the overl appi ng section set at L
which is equal to the arrangenent interval between the nozzles 21.

| n. cont r asgvet hep@l K@ NESMETYN | diice ol s s Wi dveer Tegaiiarg . fction he
over | appi-ng section Is less than the. arrangenent interval L between the
nozzl es 2IThé@rgrisngatierst teAR)al Ibettveerexdnplmstiem 3 FIGELdC theot h t he
arrangenent interval between the heaters 22 and the arrangenent interval
bet ween t hevewrapeing lsentirdeld metowsr [Tapfiieh sectéamlarko e at L. Both
the arrangenent interval between the heaters 22 and the arrangenent

i nterval betwesyerndet novtEma batweadne theHeafsng 2%ct i0h eortidsle. t han
those .outside the overlapping section, and are set at (L+d3). According to
the above,the aimargemmitesnteawal petveen dhampzm.es el doht®dr® | ine of the

heat er 22 and the center
overlapping section is more than the arrangement 1nterva1 L

between the heaters 22, and is set at (L+Al).

In the example shown in FIG. 4B, the arrangement
1nterval between the nozzles 21 is equally set at L. in the
overlapping section and outsxde the overlapplng sectlon.

. The arrangement interval between the heaters 22 outside the
overlapping section set at I. which is equal to the

arrangement interval betweéen the nozzles 21.. In_dontrast,

the arrangement interval between the heaters 22 in the

overlapping section is less than the.arrangement interval L
between the nozzles 21, and is set at (L-A2).

In the example shown in FIG. 4C, borh the arrangement
interval betﬁeen the heaters 22 and the axrrangement interval
between the noziles 21 outside the overlapping section are

' aet at L. 'Both the arrangeﬁent interval between the heaters
22 and the arrangement interval between the nozzles 21 in
the overlapping section arewmore than those outside the
overlapping section, and are set at (L+A3)

Accordlng to the above, in the examples shown in FIGS

4A and 4B, the center line of the heater 22 and the center



6 September 2005 12 line of the nozzle 21 are di sposgaepfdnaf 2b6Pm each
ot her by * a predeterm ned anount in the overlapping section. |In contrast,
in the exanpl e-shown in FIG 4C, the center |line-of the heater 22 and. the
center line of the nozzle 21 coincide wth each other in the overl apping
section. FIGS. 5A and 5B show the paths of discharged ink droplets,
respectively, corresponding to FIGS. 4A and 4C. In the exanple shown in
FIG. B5A the center line of the nozzlﬁ 21 and the center, line of the .
heater 22 do not coincide with each ot®er. For this reason, an ink dr opl et
I's discharged while deviating fromthe center line of the .nozzle 21 by a
predeterm ned angle. Therefore, in'this case, the anount of deviation of

t he | andi ngneosift khe nbekzeases ase Ghspgsepd Hirsatl RPomreachhethek-byopl et
di scharging position to the printing surface increase. For exanple, when

the gap adpweldesekmameRlamoufr?, ihhehanvweatlappieyi secbhonlso doubles. In
contrast, in the exanple shown in FIG 5B, since the center |ine of the
nozzl e 21 and Ihecertit@st) iie tie tdrampleatsdrowd? iooiRkG dedCanthek droplet is
di scharged in parallel- with the center Iine of the nozzle 21. This also
appl i es t gentasedina ofii thet heater ahgcapdt thatcentérs birecefi the nozzles
21 and between the heaters 22 are nore than and |l ess than those in the
over | appi Rgzgéet Rbncoinodddi witly, eaphtotkexabe, the overlapping
section. ' |
'FIGS. 5A and 5B show the paths of discharged ink
droplets, resﬁectively, corresponding to FIGS. 4A and 4C.
' In the example shown in FIG:. 5A, the center line of the
nozzle 21 and the center line of the heater 22 do not
coincide with each other. For this reason, an ink'droplet
is discharged while deviating from the center line of the
nozzle 21 by a predetermined angle. Therefore, in this case,
- the amount of deviétion of the landing position increases as
the gaps Rl and R2 from the ink-droplet discharging position
to the printing surface increase. For example, when the gap
doubles from R1 to R2, the amount of deviation alsc doubles.
In contrast, in the éxample shown in FIG. 5B, since the
center line of the nozzle 21 and the center line of the
heater 22 coincide, an ink drbplet is discharged in parallel
with the_center.line of the nozzle 21. This also apblies to
cases in which the arrangement intervals between the nozzles
21 and betweén the heaters 22 are more than and less than

those in the overlapping section. Accordingly, in this case,

even when the gap changes from Ri to R2, the amount of




even when the gap changes fromRl to' R2, the amount @fsdstembls 2085 Septenber
2005 devi‘ati on does not change. Even in a case in which the interval
between the heaters 22 is less than the interval between the nozzles 21
in the overlappi-ng section, as showm In~FIG 4B, an ink droplet is

di scharged while deviating fromthe certer line of-the nozzle 21 by a
predeterm ned angle, in a manner simlar to that in FIG 5A Thig also
applies to a.case In which the |nterva£ bet ween the nozzles 21 Is nore
than L and the Interval between the Redfers 22 is |ess than L, or a -case
in which the interval between the nozzles 21 is less than L and-the_

I nterval between the heaters 22 is nore than . L. According to the above,

t he | andi ngevidieioml deds imdt chizmpdeets in the overlapping section |Is nore

than the landing -interval outside the overlapping section in the case (1)
in which the iBviesy im abefasecdin whdcheahier $nPrivaletpediwebnsitie . and out si de
t he overl apping section., and th~-, interval between the nozzles 21 is

nmor e t han Héwterd @ als Hedsme drharhethehdattersral? tiatween diher nzziley 2dcti on,
the case (2) In which the interval between the nozzles 21 is equal inside
and out si dien tthe oweartlanyiing sesttiion . asd shiewn dne®I4 . . ween inkhe heaters
22 is less than the interval between the nozzles

droplet is discharged while deviating from the center iine

of the nozzle 21 by a predetermined angle, in a manner

similar to that in FIG. 5A. This alserapplies to a casé in

which the interval 5etween the nozzles 21 is more than L and

the interval between the heaters 22 is less than L, or a

case in which the interval between the nozzles 21 is less

than L and the interva; between the heaters 22 is more than

. : , -

According to the above; the landing interval of ink

droplets in the overlapping section is more than the landing

iﬁtervel outside the overlapﬁing section in-the case (1) in

which the interval between the heaters 22 is equal inside

and outside'the overlapping section, and thé interval

between the nozzles 21 is more than the interval between the

heaters 22 in the overlapping section, the case (2} in which

the interval between the nozzles 21 is equal inside-and'

outside the overlapping section, and the interval between

the heetere_zz is less than the interval between the nozzles

21 in the overlapping section, the case (3) in which.the-

'1nterval between ‘the heaters 22 in the overlapping section

15 less than the interval outside the overlapping section




.21 in the overlapping section, the case (3) In whichgdgehidrebygal between
the heaters 22 in the overl apping section is less than the 1nterval
outside the overl apping -section, f - 14 6 Septenber 2005 and the interval
between the nozzles 21 in the overlapping section is nore than the

I nterval outside the overlapping section, and the case (4) in which both
the intervals between the nozzles 21 and between the heaters 2-2 in the
over |l appi ng section are nore than the intervals outside the overlapping
section. Similarly, the landing interval4of ink droplets in-the

over | apping section is less than the landing interval outside the

over| appi ng section in the case (1) in which the interval between the-

neaters 226 GAnd iV A Y ndd) Y71 PN AR e

i nterval between the nozzles 21 1s less than the interval betweéen the

heaters 2%ed} di1e O YRIDARMAY HRCUIbridIe AASAd)tHd oMirdkgdigg i nterval

bet ween the nozzles 21 1s equal i1 nside and outside the overl apping

section, anptih, MRl e R{eEqD ) he WIRRIE AR ke MBIR AR the interval

between the nozzles 21 in the overlapping section, the case (3) in which
the i ntebstiwel WaRN nid¥e1RA0Ar &nd? betvdih MRS [HRide Pectinoithd s nore

than the interval outside the overlapping section, and the interval

bet ween t beretazppdhg? beictidhe avecioxRPithgn the intervals outside the
overlapping section. |

Similarly, the landing interval'of inkAdroplets in the

oﬁerlapping section is less than the landing interval
outside the overlapping section in the case‘(l) in which the
interval between the heaters 22 is equal inside and outside.
the overlapping section, and the interval between the
_noziles 21”is less than the interval between‘the_heaters 22
in the overlapping section, the case (2) in which the
inte:vai between the nozzles 21 is equal inside and outsidé
the overlapping seétion, and the interval between‘fhe
heaters 22 is more than the interval between the nozzles 21
ig the overlapping section, the case-(3) in which the
interval between the heaters 22 in the overlapping section
is more than the interval outside the overlapping section,
and the_inférval between the nozzles 21 in the overlapping
section is less than the interval oﬁtside the overlapping
section, and the case (4) in which both the intervals
between the nozzles 21 and between tﬁe heaters 22 in the

overlapping section are less than the intervals outside the

overlapping section.




section is less than the interval outside the overlapp sihtemf&Gidods. and the.
case (4) in which both the intervals between the nozzles 21 and between
the heaters 22 in the overlapping section are less than the intervals
outside the overlapping section: i. 15 6 Septenber 2005 By adopting any

of the above cases, the landing interval of ink droplets in the

over| appi ng section of one of the adjoining head chips 20 is increased,

and the landing .interval of ink droplets in the overl apping-section of the
ot her head chip .20 is decreased. In ord&f To change. the interval between
the nozzles 21, aperture regions of the nozzles 21 need to be placed within
t he upper surfaces of the ink chanbers 25. In contrast, in order to change

the interval bgwegRptihg 83t oFS e diedealsess Thengeadingbe pl aced
i nside the ink. chanbers 25. Accordingly, when only the interval between

the nozzl eenteddvas chaiigedirodiastHny the ovdEramlihetsweni diheofhaaters 22
I s changed, or when both the intervals between the nozzles 21 and the

heat ers 22 farthe hipeich ity Hewaid tdiedpara did fiarardasdd oramhdtheotYerdirgs

shown. in FIGS. 4A and 4B, the allowance for positional accuracy of the

- nozzl es 2lirereitdie dfedindk sl ldts dacrides edetYapming asctidembdilie t he
i nterval between , .
other head chip 20 is decreased.

In order to change the intgrval between the nozzies'zl,
aperture fegions of the nozzles 21 need to be placed within
.the upper surfaces of the ink chambers 25.

In contrast, in ordef to change the interval between
the.heéteré 22, the heaters 22 need to be placed inside the
ink chambers 25. | |

-‘Acqordingly, when only the interval between the nozzles

21 is changed, when only the interval between the heaters 22
.is changed, or when both the'intervals between-the nozzles
21 and the heaters 22 are changed SO that they are different
from each other, as shown in FIGS. 4A and 4B, the allowance
for positional accuracy of the nozzles 21 and the heateré 22
is decreased.l In contrast, when both the interval bétween
‘the nozzles 21 and thé interval between the heaters 22 are
changed while the distance between the partitions 24 is
fixed, aé shown in FIG. 4C, the allowance for.positional

: accuracy of the nozzles 21 and the heaters 22 is equivalent
to that-butside the overlapping section.

Next, a method for driving the head dhips 20 will be

described more sbecifically.




the nozzles 21 and the interval between the heaters 23 Sf-érpgemgeipgawd whi | e

t he di stance between the partitions 24 is fixed, as shown in FIG 4C, the
al | owance for positional accuracy of the nozzles 21 and the heaters 22 IS
equi val ent to that outside the overl apping section. Next, a nethod for ‘
driving the head chips 20 will be described nore specifically. 6 Septenber
2005 - 16 .In this enbodinent, a pair.of adjoining head chips 20 . ,
are.driven so as.to switch between the discharging of ink -droplets from
one of the head chips 20 and the disch .@iﬁg of ink droplets fromthe

ot her head chip 20 at a position where the interval in the printing |ine
direction between the |anding position of an ink droplet discharged froma
speci fi ¢ di schangitAgspembbaimedtof aopaief ofhaedieadingi headOchapd 20e -

| andi ng -position of an ink droplet discharged froma .specific discharging
portion 3G dritredt ey drad Ghiitcl betwermo st dischiaerdisngdiody dindt er val

outside the overlapping section. This nmakes it possible to renove a
di f f er encelddpidtandires es toforthef heald didpset2o bedwde diedheayial ps 20,
or to make the difference unnoticeable. FIGS. 6A to 6E explain.a first
enmbodi mentofofirdwidropileg s thendithehartgieny hefad whidr @9l @ts a@ORILFPhe head
chips 20. In these figures, ink droplets on the upper side are
where the interval in the printing line direction between
the 1anding position of an ink droplet discharged from a
specific discharging portionIBO of one of the head chips 20
and the landing position of an ink droplet disdharggd from a
specific discharging portion 30 of the other head chip 20 is
ciosest to the landing interval outside the overlapping
section.
This makes it possible to remove a difference in -
landing position of ink droplefs between the head cpips 20,
or to make the difference unnoticeable. |
FIGS. 6A to EE explain,a first embodiment of.switching
the dischafging of ink droplets between the head chips 20.
\In these figures,rink droplets on the upper side are
dischargeé,from one of the adjoining head chips 20, and ink
droplets on the lower side are discharged from the other
“head chip 20. | | |
In FIGS. 6A té 6E, the center positions of the ndzzies
21 and the center positioné of the heaters 22 are made
different from each other in the overlapping sections of the

head chips 20 SQ as to change the ink-droplet landing

.interVals.




di scharged, -from one of'the adjoi ni ng head chi ps 20, I ets on -
the | ower side are discharged fromthe other head ch ?p%%%éhlggé FI GS. 6A
to 6E,.the center positions of the nozzles 21 and the center positions. of
the heaters 22 are made different fromeach other in the overl apping
sections of the head chips 20 so as to change the ink-droplet |anding

I nterval s. 6. Septenber 2005 17 FIG. 6A shows design val ues concerning ink’
| anding. "in this embodi nent. S assuped that sixteen ink droplets can
be discharged in the overlapplng section fTom each of the head chi ps 20.-.
It is also assuned that the ink-droplet |landing interval outside the
over |l appi ng sections of both -the head chips 20 is 42.3 pm The | andi ng
interval in theprgppeh euewkapgkignsealiies concerhin§i jokelandiey &1 43.6 pm
which is 1.3 pmlonger than the landing interval outside the overlapping
section, ands leh®ddan@dnity IE&Ehcahssmmbﬂethameslameehappkngrgﬁéﬁt§n is set
at 41.0 pat which is 1.3 pmshorter than the | anding interval ‘outside
the over| appi be aggbm@mgéwhuhethhe@@em&h@@&nglEgh&ﬂpnvir?maéééhdpﬁg to the
posi'ti onal accuracy of the nozzles 21 and the heaters 22 in an actual
device, tihy abadschipsntical | Jtdlisseliso eissuted ghatvah@eénbeéaegéefihe

accuracy ‘of the adjoining discharging
landing interval outside the overlapping sections of both

the head chips 20 is 42.3 pm.

The landing interval in the upper overlapping section
‘in the figure is set at 43.6 pm which is 1.3 A 1ongef than
the landing interval outside the overlapping section, and
the landing interval in the lower overlapping section is set

at 41.0 pm which is 1.3 pm shorter than the landing interval

' ‘outside the overlapping section.

While these values slightly vary according to the

pOsitional accuracy of the nozzles 21 .and the heaters 22 in

én actual device, they are substantially close to the design

values because the accuracy of thc adjoining discharging
portions 30 in the same head chip 20 is very high. Since
the positiqﬁal accuracy thereof greatly differs between the
chips'zo,_the 1andihg~positions are offset from each another.
FIG. 6B shows aﬁ'example in which the relative
‘difference in landing positicn between one head chip 20 and
the other head chip 20 is 0 um. . In this case, the landing
interval in the printing direction between the eighth ink
droplet from the left in the upper overlapping section and

the ninth ink droplet from the left in fhe lower overlapping



portions 30 in the same head chip 20 is very high. Si gegpidntifereagstional
accuracy st hereof greatly differs between the chips 20, the |anding
posifions are offset fromeach another. FIG 6B shows an' exanple in which
the relative difference in | anding position between one head chip 20 and
‘the other head chip 20 is O pm In this case, the landing .interval in the
printing direction between the eighth ink droplet fromthe left in the
upper overl apping section and the ninth ink droplet fromthe left in the

| ower - overlapping 4 - 18 6 Septenber-2885-section is 42.3 pm That is, the:
| anding interval 1S equal to the landing interval outside the overl apping
section, Therefore,. by switching the discharging of ink droplets from

-one head sl 3D 40 441 quher 620 G PuRD Bind iy PRSraN 15 lsaalioundary

bet ween t I ps 20.'can be made unnoticeable. FIG 6C shows an

exanpl € i n il ié}?diﬁg!{ afh Mervdll TEESIEE thb | GRG0y tdeitikriveen one
head chip 20 and . the other head chip 20 is +13 pm Referring a gain to

FIG 2, amigsididid O di éh Gy Fhe dikdidrginy dft iink @SpIwtsd b he

relative difference in |anding position between one head chip 20 and the
other heagpne g GHfp |70 td cHRSEEheh HeddicHiy 0 tax Khidt lpdsition,

droplets'fromthe left are discharged in the upper
~ the boundary between the head chips 20 can be made
unnoticeable. | h
FIG. 6C shows an example in which the relative
difference in landing position between one head chip 20 and
the otheér head chip 20_is +13 pm.
Referring again to FIG. 2, a description will be given.

In FIG. 2, it is assumed that the relative difference in
.1anding poSition between one head éhip 20 and the other head
chip 20 is ﬁ', In fhis case, when the first to K-th ink
'droplefs‘from the left are discharged in the upper
overlapping section in the figure, the K+1-th and subsequent
ink droplets frém the left are discharged iﬁ the lower:

'-overlapping section, énd the landing interval between one
head chip 20 and the other head chip 20 is closest to the
.landing interval L oufside the overlapping section, the

distance from the position‘A.to the switching position in
fﬁe uﬁper overlapping section is given.by (L+o)xK. The
distance from the position A to the switching position in
the lower overlépping section is given by L2+f-(L-a)x(N-K).
Since it is satisfactory as long as the difference

thérebetween is L, L24B-(L-a)x(N-K)-(L+a}xK = L.




overl apping section in the figure, the K+1-th and sub beriddlss dr opl et's
fromthedeft are discharged in the |ower- .overlapping section, and the
| andisng i nterval between one head chip 20. and the other head Chlp 20 is
closest to the landing interval L outside the overlapping section; the

di stance from the position Ato the switching position in the upper
overl apping section is gi ven by (L+a)kK. The distance fromthe position A
to the switching . position in the | ower overlapping section is given by
L2+P- (L-a)x(N-K). Since it is satisfacl®ry as iong as the difference

t herebetween irs L, L2+p-(L-a)x(NK)-(L+a)xK = L. . 1L - 19 6 Septenber
2005 Wth the substltutlon L2 = Lx(N+1). (Equation 1) K = (axN+13)/(2xa)

Consequently, wA+® ERSE shiBsHl e rhelagi, i,f ference in |anding
position is +13 m as sﬁowﬁ |E%E g@ C %hgﬁ+lq: 1.3 m N= 16, and 3 = 13

pm are substltqkaqathgntﬁq ﬁbQV?aﬁﬁu?§V?§x&) K equal s 13. Therefore, in the
exanpl e shown in FIG 6C "when the irst to thirteenth ink droplets from

the left are dbasbauandly? LhealupRge Qﬁeﬁvh%ﬁ' BHeS@Elh@Rveand the
fourteenth and subsequent “ink droplets. fromthe left are di scharged in the

| ower overdigmeidetceedln aRandilly ipdsidienl als #1@n@hng asNls®owdl inn Filee
printing direction at the switching
6C, when o = 1.3 um, N = 16, and B =13 pm are substituted
in the above Equation 1; K equals 13. '
| ‘Therefore, in the example shown in FIG. 6C, when the
first to thirteenth ink dropiets from the left are
,discharged in the upper ove;lapping section, and the
- fourteenth and subsequent ink droplets from the left are
_ discharged in the lower overlapping section, the ink-droplet
"landing interval in the printihg direction at the-éwitching
position is 42;3 um. Accordingly, by switching the
discharging of ink droplets from one head chip.zo to the
other head chip 20 at that positlon the boundary between
the head chips 20 can be made unnotlceable.

FIG. 6D shows an example in which the relative
difference in landing position between one head chip 20 and
the other head chip 20 is -8 pum. In this case, when the
rabove Equation 1 is used, K is.approximately equal to 4.9.

Therefére, in the example shown in FIG. 6D,'when the
first to fifth ink droplets from the left are discharged iﬁ
the upper overlapping»séction, and the éixth and subsequent
ink droplets from the left are discharged in the lower

overlapping section, the ink-droplet landing interval in the




position is 42.3 m Accordingly, by switching the dig S 28hs | nk
droplets from-one head chip 20 to the other head chip 20 at that position,
t he boundary between the head chi ps 20 can ‘be nmade unnoticeable. FIG 6D -
shows an exanple in which the relative difference in |anding position

bet ween one head chip 20 and the other head chip 20 is -8 pm In this case,
when the above Equation 1 is used, K is-approximtely equal to 4.09.
Therefore, i'n the exanple shown in FIG _6D, when the first to fifth ink
droplets.fromthe left are discharged’iﬂo-fhe upper overl appi ng section,
and the sixth and subsequent ink droplets fromthe |left are discharged in
the | ower overlapping section, the ink-droplet landing interval in the 6
Sept enber EEBtin@Arédticg &t resd i smivthime podithdmaposd i um.is 42. 1
pm. Thi's value is closest to 42.3 pin which is the landing ’interval

out si de t Hehiwerdlppi i chaseon. td-142 . 5 huns hhvisctan sode | Iamndinghi ch t he
relative difference in |anding position between one head chip 20 and the

ot her headircthenwaD awtsti3e pilte ovidiel adpmirgy Egedtican 1 will now he revi ewed.
Wen the value Kis less than or equal to the nunber N of the discharging
portions '30 i FIGhe68vehomspiang es@mipilen ini whileh' thposeilbtdéveo cope with the
relative difference in landing position between one head chip 20 and the
ot her heaGHJquque in landing position between one head chip 20 and
the other head chip 20 ié +30 pm.
The above Equation 1 will now be réviewed. When the
value‘K is less than or equal to the number N of fhe
discharging portions'éo in the overlapping section, it is =
possible. to cope with the relative difference in landing
position between one head chip 20 and the other head chip 20.
That is:.
(Equation 2) ‘K =N
Therefore, when the relﬁtive differepce B in landing
position is less than or equal to 20.8 (pm), it is possible
to cope with the relative difference. In actuality, K can
be equal_fo'N‘asllong as B is approximateiy 21.2 (pm).
In the,example shown in FIG. 6E, however, since thé
relative difference in landing position is +30 pm, it is
- impossible to cope with as in FIGS. 6B to 6D.
When discﬁarging of ink droplets in the lower
éverlapping section is shifted by one dot, it is possible to
consider that the relativé difference in landing position of

+30 ym is ~12.3 pm. 'Therefore, when the first to K-th ink

droplets from the left are discharged in the upper head chip




That is: (EquationVZ) Ks N-Thereforé; when t he relat@ ﬁ&ﬁﬁg ein
| anding position is-less than or equal to 20.8 (tun), wﬁ?ﬁ%s posg$ble to
cope with the relative difference. In actuality, K can be equal to N as

long as f I's approximately 21.2 (pm). In the exanple shown in FIG 6E,
however, since the  relati-ve difference in'landing positionis +30 tan, it
is inpossible to cope with as in FIGS. 6B to 6D. Wen dlscharglng of |nk
droplets in the lower overlapping secti 8n is shifted by one dot, it is
possible to consider that the rel ative2di fference in | andi ng p03|t|on of
+30 pmis -12.3 m Therefore, when the first to K-th ink droplets fromthe
left are discharged in the upper head chip 6 Septenber 2005 - 2.1 20, and
the K-th apd, sashdegtenK-thkaddostpseqghewtn ifle dedplets efxbom cttes gosft n t he

| ower head Chlp 20, the distance from the position Ato the swtching

posi tion iareéhéisphargedven| ehei hgwepshéadnchsp k¥ entlvy distegnde v
di stance from the position Ato the switching position in the |ower

over | appi ngheepbsbhios Bi tenthy s@itelfing)pdstidn) . i1bi tioe upper s
satlsfactory as long as the difference therebetween is L:
L2+ti - (L- a9wenappinglpayikion Lis Wiven Hey s(loor )t i cﬁ'h&.gixsu_aqcre’rf.)rom
.. the position A to the switching position in the ;ower
overlapping section is given by-L2+ﬁ-(L—a)x(N-K+1). Since
it is satisfactory as long as the differeﬁce therebetween is
L: | 7
| L2+B-(L- a)x(N K+4l)-(L+a)xK = I
With the substitution L2 = Lx(N+1)
(Equation 3} K = (ax(N+1)-L+pB)/(2xa)
When a = 1.3 pm, L-= 42.3 pm, B = 30 ym, and N = 16 are
substituted, K is approxim&tely equal to'3.77. '
Accordingly, in the example shown in FIG 6E, when the
first to fourth ink droplets from the left are discharged in
the upper overlapping sectlon, and the fourth and subsequent
ink droplets from the left arc discharged‘in the lower
overlapping section,.thé ink-droplet 1anding interval in the ‘
" printing direction at'the switching positionlcan be 41.7 pum.
In this case, the number of ink droplets landing in the
overlapping section incrcases by one to seventeen.
Therefore, it is necessary to give discharging data to the
discharging portions 30 while sequeﬁtially shifting the data,
when discharging ink droplets from the lower head chip 20.

FIGS. 7A to 7E explain a second embodiment .of switching




(Equation 3) K = (ax(N+1)-L+f3)/(2xa) Wen a = 1.3 Eagy pm J =
30 m, and N = 16" are -substituted, K'is approxinatel ;Se qu—?e‘}tzzogg
Accordingly, in the exanple shown in FIG 6E, when the first to fourth-ink
droplets fromthe left are discharged.in the upper overl apping section,
and the fourth and subsequent ink droplets fromthe left are discharged in
the | ower overl apping section, the ink-droplet lLanding interval in the -
printing direction at the switching position can be 41.7 Earn. In this
case, the nunber-of ink droplets IandTrﬁfi'h the overl apping section
i'ncreases by one to seventeen. Therefore, it is necessary to give:

di scharging data to the discharging portions.30 while sequentially
shifting te daim@ingMian idiks @vpdiens bekweedpitakshbranchips! aper head chip
20. FIGS. 7A to 7E explain a second enbodi nent.of sw tching 6 Septenber
2005 - 22resipheetiardiyng cfrrgdpoticapgets FeEaeesat ke bEad chips 20,
respectively, corresponding to FIGS. 6A to.6E. In the exanples shown in
FIGS. 7A to 7EInt bRegeapampdeas thewhedni RYGENd7Af td hEE di Ged agap nErgmr ti on 30
to the printing surface is shorter than in FIGS. 6A to 6E. For exanple,
when the gap leadimy end o€ ¢hangdisshalrging poFkESn 36Atboth&, it is hal ved
to 1 mmin the exanples shown in FIGS.. 7A-to 7E. In other words, the gap
fromthe bradthapgesurdacet is Buprtbarghﬂg por FIGH. 36At bot 6B. erqung

surface is
example when the gap is 2 mm in the examples shown in FIGS.

6A to 6E, it is halved to 1 mm in the examples shown in FIGS.
7A to 7E. In other wor&s, the gap £rom the leading end of
the'discharging poftion 30 to the printing surface is
reduced by half while the same head as in the examples shown

- in FIGS. 6A to 6E is used.

In this caée, since the landing interval is changed by
' placing the center positions of the nozzle 21 and the heater
22 offset from each other, when the gap between the leading

end of the discharging portion 30 and the printing surface

is halved, the amount of change in the interval is also
halved. Therefore, whlle the ink-droplet landing interval
outside the overlapping section is 42,3 pm, which is similar
. to that in the examples shown in FIG. 6, the landing
lnterval in thé upper overlapping'section in the figure is
0.65 pm longer than the landing interval outside the
6verlapping section (landing interval 42.95 um), and is half
the value in FIGS. 6A to 6E. Similarly, the landing
interval in the lowef overlapping section in the figure is

41.65 um, which is 0.65 um shorter than the landing interval



reduced by hal f mhlle the same head as in the exanple gﬁﬁgﬁ [ | GS. 6A
to 6E is used. In this case, since the |anding |nterv§I 1's. cigéggg by :
pl aci*ng the center positions of the nozzle 21 and the heater 22 offset
from each other, when the gap between the |leading end.of ‘the discharging
portion 30 and the printing surface - is halved, the anpbunt of change .in the
interval is also halved. Therefore, while the ink-droplet |anding interval
out si de the overl apping section is 42.3 pm which is simlar to that in

t he exanpl es shown In FIG 6,-the |andi “interval in the upper

over |l apping section in the figure is 0.65 mlonger than the |anding
interval outside the overlapping section (landing interval 42.95 pm, and

is half bh@suabueugwovgk@spp@ﬁgt@e@Eloﬁlnllarly, t he Iandlng interval in
the | ower overlapping section in the figure is 41.65 pin, which is 0.65 pm.

shorter than theclandi spowst anvekakpbepiamvRicR00he - reP3tivet si de the
over| appi ng section. FIG 7B shows an exanple in which the relative

di f f er encdiifffelrandiend npdsndiogy pes@tipni dsaonpmpeinsamnhanert simhdari n Fl G
6B. In this case, the landing interval in the printing direction between

t he eighthoinhadrdeEEGtrGBL t Ha kbfis casehethppdandiegl appemyadedni on and
the ninth ink droplet fromthe left in the |ower overlapping section is
42.3 m Thbheepuistiby direching betwdesckhhegeaghth ink droplet from

the left in the upper overlapping section and the ninth ink

: droplet'frdm the left in the lower overlapping eection is

42.3 pm. Therefore,:by-switching the discharging of ink

droplets from one head chip 20 to the other head chip 20 at

that positien, the boundary between the head chips 20 can be

made:ﬁnﬁoticeable.

FIG. 7C shows an example in whlch the relative-
difference in landing position between one head chlp 20 and
the other head chip 20 is +6.5 pym. 1In a case in which the
-relative difference in landiné position is made due to the
misalignment of the nozzle 21 and the.heater 22, when the
gap from the ieadiné end of the discharging portion 30 to
the printing surface is halved, the relative difference in
the landing position is also halved. This is obvicus from
the description with reference to FIG. 5. That‘is,lwhile
the relative difference in landing position is +13 pm in FIG.

. 6C, it is halved to + 6.5 um in FIG. 7C. By substituting
~ these values into Equation 1, K equals 13. Consequently, in

this case, the boundary between the head chips 20 can also

be made unnoticeable by switching the discharging of ink




droplets fromone head chip 20 to the other head chip gQ, (%@@55p05|t|0n
t he boundary ‘between the -head chips 20 can be nade unnotlcea FIG 7C
shows' an exanple in which the relative, difference in |landing position

bet ween one head chip 20 and the other. head chip 20 is +6.5 m in a case
in which the - relative difference in landing position .is nmade due to the

m sal'i gnment of the nozzle 21 and the heater 22, when the gap fromthe

| eadi ng end of the discharging portion 0 to the printing surface is

hal ved, the relative difference in, - The& landing position'is also hal ved.
Thi s is obvi ous from the descrlptlon with reference to FIG 5. That is,
while the relative difference in landing positionis +13 pmin FIG 6C,

it is hal vixbplets 6firomone 48 ciip B0 dubdtlia wtilrey Hdeebehigl wds aitnt o
Equation 1, K equals 13. Consequently, in this case, the boundary between
the head cthepsand®e qusitiom de Iiadel@nrést.i ceabl e by switching the -

di scharging of ink 6 Septenber 2005 - 24 droplets fromone head chip 20 to
the other headFdWi.p720 shiowst ha examppesiini whiab therikrglagdveF| G . 7D shows
an exanple in which the relative difference in |anding position is -4 m
In this edtiffierenceadn dianding diosidiencds 4 amdi ngrpddiisi exagpleg pm in
FIG 6Dis halved to -4 m in a manner simlar to the above. By, :
substi tut ithe mededive @ésfﬁ%qaqualt ilgndingKpogition of -8 um in FIG.

6D is halved to -4 pm, in a manner similar to the above. By
substituting these #alues ihto Equation 1, K is
épproximately_equél to 4.9.

Consequently, in this case, the boundary between the

head chips 20 can also be made unnoticeable by switching the

discharging of ink droplets from one head chip 20 to the

other head chip 20 at the same position as in FIG. 6D.

In an example shown in FIG. 7E, the relative difference

in landing position of +30 um in FIG. 6E is halved to +15 pm.

In the example shown in FIG. 6E, while dischargiﬁg
- cannot be switched when sixteeﬁ ink droplets are discharged
in the overlapping'section of each head chip 20, switching
can be made_posSiblé by setting the number of ink droplets .
.to be 'discharged in the overlapping section to seventeen,
and by discharging ink droplets in the lower head chips 20
while sequentially shifting discﬁarging data to be given.tq
the discharging portions 30. -
However, when the gép is 1 mm, the relative difference
in-landing position between the head chips 20 is +15 um,'and

the total number of ink droplets is sixteen, discharging



approxi mately -equal to 4.9. Consequently, in this casqﬁ éﬁ gﬁgﬁ '
bet ween t.he head chips. 20 can al so- be made unnoti ceab y SW I ng the
dlscharglng of ink droplets fromone head chip 20 to the other head chip .
20 at the sane p03|t|on as in FIG 6D. In an exanple shown in FIG. 7E, the
relative difference in landing position of +30 pmin FIG 6E is halved to
+15 pm .In the exanple shown in FIG. 6E, while dischargihg cannot. be
swi t ched when sixteen ink droplets are discharged in the overl apping
section of each head chip 20, swi tching25can be rmade possible by setting

t he nunber of ink droplets. ..to be-discharged in the overlapping section
to seventeen, and by discharging ink droplets in the |ower head chips 20

whi | e sequegtyl g%llé’e %%Eé]f_%ld' Sﬁaléa{%‘g aféag&: gda\‘f:%’lyt Qquiie to

di schargi ng portions mever when t nn1 the relative

d|fferenc i om and.
nu%erm&ﬁk&dropﬁ ets 1s siX &Jﬁ&&aq %dosz GoidS the>

the total. een, di scharging 6 Septenber 2005
25 cannote g s e NTHRL dot SAtiS AR, oXipficeley: €quali sl Qmﬁbgsib

according to the above Equations | and 2, and the condi tion I S not
~satisfiediduWdgerwith d idmagsi He to cope with as in FIG 6E In this

way, when the gap fromthe |eading end of the discharging portion 30 to
t he prlntlng thf&%ﬂsCHQQQGQhehtthe gap from the leading end of the
dlscharging portion 30 to the printing surface changes, it

is somet;mes imp0351ble to cope therewith.
FIGS. 8A to 8E explain a third embodiment of switching
the-discharging of ink dfoplets from the head chips 20,
. respectively, corresponding to FIGS. 6A to 6E and 73 to 7E.
In the exaﬁpleé shown in FIGS. 8A to 8E, the gap from

the leading end of the discharging portion 30 to the

printing sufface ié'longer than that in FIGS. 6A to 6E.

When it is assumed that the gap is 2 mm in the examples

shown in FIS. 6A to 6E, the gap is increased to 3 mm in the
.examples shown in FIGS. 8A to 8E. Siﬁce the landing |
interval is changed by placing the center positions of the
ﬂozzié 21 and the heater 22 offset from each other in this
. ‘head, when the gap from the leading end of the discharging
éortion 30 to the printing surface is multiplied bf 1.5, the
amount of change in landing‘interval is 'also multiplied by
1.5.
Therefofe, while the ink landing interval outside the

overlapping section is 42.3 pum which is similar teo that in

the examples shown in FIGS. 6A to 6E, the landing interval



is sonetinmes inpossible to cope therewith. FIGS. 8A t InARsa third -
enbodi nent of switching the discharging of ink dro.plgtgﬁftﬁ%r%)gshead
chips 20, respectively, corresponding to, FIGS. 6A to 6E and 7TAto 7E. In
t he exanples shown in FIGS. 8A to BE, the gap fromthe |eadi ng-end of the
di scharging portion 30 to the printing surface is longer than that in
FIGS.. 6Ato 6E. Wen it is assuned that the gap is 2 mmin the exanples
shown in FIS, 6Ato 6E, the gap is increased to 3 mmin the .exanples
shown in FIGS. 8A to 8E. Since the landffg~ interval is changed by placing
the center positions of the nozzle 21 and the heater 22 offset from each.
other. in this "head, when the gap fromthe | eading end of the discharging
portion 30i40thE8Cuppeit bPerCappaee séctidd il ik Bighrs tise1.a%oumt of
change in landing I.nterval is'also nmultiplied by 1.5. Therefore, while-the
i nk | andi NDoh§SLT ViR4n OLRS | Tend 1Ry VS hAHIDI VL sSIRT ithie ioverdapPimgwhi ch is
simlar to that i'n the exanples shown in FIGS. 6A to 6E, the | anding
interval Ge&epienbelard@Diy -irdfervdl t4we, 2pper) ,0verd apel dgnddagi on in the
figures is 1.95 PA longer than the |anding interval outside the

over | appi nthteegal oin (1l didwern vanladppihd Segtioandst e 96apui shoritrrer val
in the [ ower overlapping section is 1.95 pin shorter (landing interval

40. 35 n) . (landing interval 40.35 um). ' '

FIG. 8B shows an éxample in which the relative

difference in landing position is 0 um. In this case, the

boundary between the head chips 20 can be made unnoticeable
by switching the discharging of ink droplets from one head

chip 20 to the other head chip 20 at the same position as

- shown in FIG. 6B.

FIG. 8C shows an example in which the relative
difference in landing position is +19.5 pm. This is also
because the relative difference in landing pbsitibn is 1.5
times the relative difference. in landing position 6f +13 pm
in FIG. 6C when it is caused by the misalignment of the

" nozzle 21 and the heater-22. In this case, the boundary
between the head chips 20 can also be made upnoticeable by‘
switching the discharging of ink drobleté from one head chip

.20 to the other head chip 20 af the same position as in FIG.
6C. '

FIG. 8D shows an example in which the relative
difference in landing posifion is ~12 pym. In this example,
the relative difference inrlan&ing position is 1.5 times the

relative differeﬁce in landing position of -8 pm in FIG. 6D,



FIG 8B shows an exanple in which the relative dlfferqﬂ%ﬁéﬁgbl I ng
position*is O RM_In this case, the boundary between t head gﬂgps 20 can

be made unnoticeable by sw tching the discharging of ink droplets fromone
head chip 20 to the other head chip.20 at the same position as shown in
FIG 6B. FIG 8C shows an-exanmple in which the relative difference in

| andi ng-position is +19.5m This is also because the relative difference
in landing position is 1.5 tines the relative difference. in |anding
position of +13 m In FIG 6C when it~-i47caused by thée nisalignment of the
nozzle 21-and the heater-22. In thi's case, the boundary between the head
chi ps 20 can al so be nmade unnoticeable by swtching the discharging of ink

dropl ets f{gnaongnieAds i Pax 26b thd hb&kder head chip 20 at the same.
position as in FIG 6C. FIG 8D shows an exanple in which the relative’

difference i n lmapdidfbROSiin @hilss cabé ,Pihel Bouhidargxaepiveen the hebhdtive
di fference in | andi ng positionis 1.5 tines the relative difference in

| andi ng poship®n®ica 8é b kadd RindotIemaie by2 QA tohng then a manner
~simlar to the above. Therefore, in this case, the boundary between the

head chi pdiséh@edind Sof Rinkeditopiiad | Rablondthesd talipn QU tdhlaschargl ng
of ink droplets fromone head chip 20 to the
other head chip 20 at the same position as in FIG. 6D.
in an example shown in FIG. 8E, the relative difference
in landing posifion is +45 pm which is 1.5 times the
relafiﬁe difference in landing position of +30 pm in FIG. 6E.
"In this example, K is approx1mately equal to 19.5 according
‘to Equations 1 and 2, in a manner similar to that in FIG. 6E,
and the condition K = N is not satisfied.
However, when landing of ink droplets in the lower
_ overlappiﬁg section is shifted by one dot, in a manner
similar to that in FIG. 6E, it is possible to consider that
the relative difference in landing position of +45 umlis'
+2.7 pum. In this case, K is approximately equal to 9.19
- from Eguation 3. |
Accordingly, in the example shown in FIG. 8E, the
landing interval in the printing direction between ink
droplets can be made 43.05 pm at the switching posifion'by
discharginé the first to ninth ink droplets from.the left in
?he.upper overlapping section and discharging the ninth and
subsequeht iﬁk droplets from the left in the lower
overlapping section.

" In this case, the number of ink droplets landing in the




ot her head chip 20 at the same position as in FIG. 6Dg e%éﬁﬁ?le shown
in FI.G 8E, the relative difference in |anding p05|t|on |s + pan whi ch
is 1:5 tines the relative difference in I anding position of +30 pmin FIG
6E. in this exanple, Kis approximtely equal to 19.5 according .to
Equations 1 and 2, in a manner simlar to that in FIG 6E, and the
condition K ~ Nis not satisfied. However, when | anding of ink droplets in
t he | ower overlapping section.is shifted by one dot, in a manner . simlar .
tothat in FIG -'6E, it is possible to é8nsider that the relative :
difference in landing position of +45 pmis +2.7,'pm In this. case, Kis
approx1nate|y equal to 9.19 fron1Equat|on 3. Accordingly I n the exanpl e

shown in FbGer8&ppifg séé@ﬂbﬂgiﬁéfé‘éé’@ét gésrgm@tfpcf]'s%m&éaﬂ ecfty ¢ between

ink droplets can be” nmade 05 pin at ing position by

di schar gi ngahherfsini14e £bNiRat Mo daP! eis. f ranetdeot&f tid s the upper
over| appi ng section and di scharging the ninth and subsequent ink droplets

fromthe |gétesatperd %@écﬁafgsé Pk NIr SEL P Min | thd Nsweaatvad kipunber of
ink droplets landing in the 6 Septenber 2005 - 28 over | appi ng section

i ncreases Hy wmelLd %é@y&mﬂ@nlylghﬂftmmS&dndﬂfg taatidalo ive IJiGenbE.

Therefore, it is necessary to discharge ink droplets in the |ower head

- chip to the discharging portions 30.. As a result, switching
‘between the head dhips 20 is made at a different position
from that in FIG. 6E. |

_ FIGS. 9A to 9E explain a fourth embodimént of switching
'the ianding of ink droplets in the head chips 20. In FIGS.
9A to 9E, ink dropléts on the upper side are discharged from
the overlépping section of one head chip 20, and ink
drOpléts 6n the lower side are discharged from the
o#erlépping section of the other head chip 20.

In FIG._B, the ink—droplet landing interva; in the
ovgrlapping secfion ié changed by changing the interval
between the nozzles 21 and the interval between the heaters
22 by the same length in the overlapping section, as shown
in FIG. 5B, The gap from the leading end oflthe discharging
portion 30 and the printing surface is 1 mm.

FIG. 9A shows design values regarding ink landing in
this example.. It is éssumed that sixfeen ink droplets can‘

" be discharged in the overlapping section of éach head chip
20, in a manner similar to those in the examples shown in

FIGS. 6 to 8. The ink-droplet landing interval outéide the

overlapping sections of both.the head chips 20 is 42.3 um.




20 while sequentially shifting discharging data to be g4\ e

di scharging portions 30.. As'a‘result, swtching bet&%%%ﬁt 2%%%@5 chi ps 20
is made at a different position fromthat in FIG 6E FIGS. 9Ato 9E
explain a fourth enbodi rent of switching the landing of ink droplets'in
the head chips-20. In FIGS. 9A to 9E, ink droplets on the upper side are
di scharged from the overl apping section of one head chip 20, and ink
droplets on the | ower side are discharged fromthe overl apping section of
the other head chip 20. In FIG 9, the RRk--droplet ‘landing interval in the
over | appi ng section is changed by changing the interval between the
nozzles 21 and the interval between the heaters 22 by the sanme length in

the over|appi ngngeciiitirdil e Ahaiy Afters1 The t9aP ubpew the | eading end
of the discharging portion 30 and the printing surface'is 1 mm FIG  9A

shows desi ge¥dhpSing CH86ELAY INKARNE] G\drd Nis (4 HX U ¢ pnl twiTrassuMed
that sixteen ink droplets can be discharged in the overl apping section of -

each head ths pumZﬂ@n«%';(ér EndR MdaiRy {itcdRRse dutdie el es shown in
FIGS. 6 to 8. The ink-droplet |landing interval outside the overlapping

sections opvéelappieg heaeh Tdn ps Bk i sKddirbplet G areniRBoIteddR 129 The

I nk-dropl et landing Interval.in the-upper overlapping.section In the

figure is tet héwetd.dvéiflagpindy isection is set at 41.0 pm which is 1.3
mm shorter than the -landing interval outside the ovérlapping
section. |

While these Vvalues slightly vary according to the
positional accuracy of the nozzles 21 and'the_heaters 22 in
an actual devide, they are Subétantially 61053 to the design.
values because the accuracy of the adjoining discharging
: portidns 30 in the same héad chip-20 is very high. Sinqe
the positional accuracy thereof greatly differs bgtween the
cliips 20, the 1anding poéitions are offset from each another.
FIiG. QB shows an example in ﬁhich'the relative
difference in 1anding position between one head chip 20 and
the other head chip 20 is 0 wm. In this case; the landing
interval in the printing directioh between the eighth ink
droplet from the left in the upper overlapping section and
the ninth ink droplet from fhé left in the lower overlapping
 section is 42.3 pm. Thaf is, the landing interval is equal

fo the landing interval'oﬁtside the overlapping section.
Therefore, the boundary between the head chips 20 can be
made unnoticeable by switching the discharging of ink

droplets from one head chip 20 to the other head.chip 20 at




1.3 Vimlonger than the | anding interval .outside the éﬁ ARi-ngs sect i on.
The Ink-d roplet.landing interval in the |ower overl appli ng section is set

at 41.0 pmwhich is 1..3" Pmshorter than the-landing Interval outside the
overl.apping section. v%lle t hese Val ues slightly vary accordlng to the
posi tional accuracy of the noz;Ues 21 and the heaters 22 in an actual
device, they are substantially close to the design. values because the
accuracy. of the adjoi ni ng di scharging iﬁrtlons 30 In the sane head chip-20
is very hilLgh. Since the positional ‘acturacy thereof greatly differs.
between thHe chips 20, the | anding positions are offset from each another.
FIG 9B shows an'exanple in which the relative difference in-'|anding

posi tion behtategowxiteadead chip 20 and the other head chi.p 20 is 0 pm In
this case, the landing |Interval In. the printing direction between the

ei ghth ink dr&iket 9Cr showheaheékample hien uplpiech otles | BlAtigveect i on and.

the ninth ink droplet fromthe left in the | ower overlapping sectionis
42.3 pm THdifargnaendn daaidigg positdoni betweah one héad| ehdbngOi anér val

out side the overlapping section. Therefore, the boundary between the head
chi ps 20 dde lecherndeadnebipc@8bis b . Swimehi by th@smeeearljihg efuahk
droplets fromone head _chip 20 to the other head-chip 20 at 6 Septenber
2005 30. ﬁﬁa@ﬂbgsigp@nﬂquation 1. Therefore, the landlng interval in

the printing direqtion between the teeth ink droplet from
the left in the upper overlapping section and'the eleventh
iﬁk ﬁroplet from the left in the lower overlapping section
is 43.6 um. Accordingly, the boundary between the head

chips 20 can be made unnoticeable by switching the

discharging,of ink droplets from one head chip 20 to the
other head chip 20 at that position.
FIG. 9D shows an example in which the relative

difference in landing position between one head chip 20 and

the other head chip 20 is -4 pm. In this case, K is
approximateiy equal to 6446 from Equatibn 1. Therefore, the
_ 1anding'interval in the pfinting direction between the sixth
ink dropletufrom the left in the upper overlepping section
- and the seventh ink droplet from the leff in the lower
'overlapping eecfion is 43.5 um. Accordingly, the boundary
between'the head chips 20 can 5e mede unnoticeable by
SWitching the discharging of ink dropiets from one head chip
' 20 to the other head chip 20 at that position. '
FIG: 9E shows an example in which the relative

‘difference in landing position between one head chip 20 and



FIG 9C shows an exanple in which the relative differesindrangsng 7
posi ti on between one head chip 20 and the other head chip 20 is +6.5 pm
in this case, Kis-equal teo 1.0.5 fromEquation 1. Therefore, the |anding
interval in the printing direction between the tenth ink droplet from the
l eft in the upper overlapping section and the eleventh ink droplet from
the left in the | ower overlapping section is 43.6 pm Accordingly, the
boundary between .the head . chi ps 20 can~2e made unnoti ceable by .switching
the discharging. of ink droplets from Bhe head chip 20 to the other head
chip 20 at that position. FIG- 9D shows an exanple in which the relative
difference in | andi ng position . between one head chip 20 and the other head.
chip 20 i sthd pbhetrnhéadschape20Kiss+1lapmoxilmtdlis egiesd, K046 . 46 from
Equation -1. Therefore, the landing interval in the printing direction

bet ween t happroximatekydegpakt térbdn § herdmefRauatitdre luppdfhemedioran piting
section and the seventh ink droplet fromthe left in the | ower

over | appi nbas@tng ohntervadl 5im thie cprthnipy ditee thioundertwednetileen- t he head
chips 20 can be made unnoti.ceable by swtching the discharging of ink
dropl et s fFomrtesrtihcink ciirepled £xom Hehept¥adfit Handhshiyprdr at t hat

position. FIG 9E shows an exanple :@in which the relative difference in

| andi ng. possElappbeg wert e arddtheipiiieanid dndepirapat foom the3r
_left in the lower overlapping section is 41.7 pm.
Accordingly; the boundary between the heéd c¢hips 20 can be 7
made unnoticeable by sﬁitqhihg'the discharging of ink
droplets £rom one héad chip_20 to the other head chip 20 at
that position.

'While it is impossible to respond to the SWitching of
discharging ip the example. shown in FIG. 7E when the
.relativé difference in landing position is.+15 pm, even when
the gap is the same and the relative difference in landing
poéitioh is the same, it ié'possible to respond to the
switching in the example shown in FIG. 9E.
In such a case in which the ink-droplet landing‘

interval in the overlapping §ection is changed by changing
“the interval between the nozzles 21 and the intervél of the
heaters 22 by the same length, as shown in fIGS. 9A to 9E,
when moﬁnting errors of the nozzle sheet 26 énd the heater
22 occur, the discharging angle of ink dfoplets varies.
Therefore, when the gap éhanges in this case, the relative
difference in landing position Between the head chips 20

- varies depending on the gap. Accordingly, when the gap




the other head chip .20 is +15 Juan. tn this case, K igssépnmeriogasel y equal .
to 13.8 f'rom Equation 1. Therefore, the Ilanding interval 1 n the printing
direction between the fourteenth ink droplet fromthe left in the upper
over |l appi ng section and the fifteenth ink droplet . fromthe left.in the

| ower overlapping. section is 41.7 pm Accordingly, the boundary between.

t he head chips 20 can be made unnoticeabl e by sw tching the discharging of
ink droplets from one head chip 20 to the other head chip 20 at that
position. While it is inpossible to res%%nﬂ to- the swi tching of 7

di scharging in the exanpl e-shown in FIG 7E when the relative difference
in landing position is +15 pm even when the gap is the sane and the

rel ative dthdmjedceit Mié agbdibaboId idandge R %@ﬁﬂ:»cﬂifnlgi podssiodl e to
respond to the . switching in the exanple shown in FIG 9E. In such a case
in which tWleerakdth@idesingrod Tk idiees ishddl€l ®éeswappihed Feom on is
changed by changing the interval between the nozzles 21 and the interval

of the hemiermed? dhyip 0 swretHergber aeasheNip 201 GS. 9A to 9E, when
.nmounting errors of the nozzle sheet 26 and the heater 22 occur, .the

~di schar gi ng andkeoailingk tdr ¢heetibovar, i ¥henThReeintervahebetheegaphehanges
in this case, the relative difference in |anding position between the head

chi ps 20 nomdles @&dpendl riheordintieevgdp beAveendithgl heatwiees RBeagap 6

Sept enber 2005 : ‘
different from each other in the overlapping sections of the
head chips 20, it is sometimes impossible Eo cepe with the
'relative difference in landing position between the head
chips 20. When-;he relative difference in landing position
is causeéd by the misalignment between fhe nozzle.21 and ﬁhe'
heater 22, the positioh where the discharging of ink
droplets is switched does not vary depending 0n'chaﬁges in
gap.

On the other hand, when the relative difference in
position is caused by the displacemenf oflthe discharging
portion 30 itself (wheﬁ not caused by the shift of the
discharging angle), it is necessary to chenge the
dischargingﬂswitching poSition in accordance with changee in
gap.

In contrast, in a case in which the interval between
the nozzles 21 ané the interval between the heaters 22Iare
changed by the same length, when the relative difference in
landing position is caused by the misalignment of the nozzle

21 and the heater 22, the switching position of discharging'

of ink‘drOplets varies with the gap. This brings the




- 32 changes, it is necessary to' change the switchi ng@gbﬁé,hbg.rgooghere

di schargi ng of-ink droplets should be switched from one head chip 20 to
the other head chip 20. According to the above, when the interval between
the nozzles 21 and the interval between the heaters 22 are different from
each other. in the overlapping sections of the head chips 20, it

sometimes inpossible to cope with the relative difference in Iandlng

posi tion between the head chips 20. Wen'the rel ative difference in

| andi ng position .is caused by the ni'sdfi gnnent between the nozzle 21 and
the " heater 22, the position where the discharging of ink' droplets is
swi t ched does not vary dependi ng on changes in gap On the other hand, when

the rel atiygvdhtigeerngt it POPILHIDIS EAUSSSE Witithe disjeacenent of the
discharging portion 30 itself (when not caused by the shift of the

di schar gi n@iapgtéice i in i FaBORS SRF¥i ¢ Do R dh e heliteal@ragiiig M .t chi ng

position in accordance with changes in gap.. . In contrast, in a. case in

whi ch the Motesvet, hetawamdmhet o zzd Bst de ATkt fidrerios ern/ajadmmen t he
heaters 22 are changed by the sane | ength, when the relative difference in

 andi ng pgsesithon sisatmeskdybyt hther Gisplgivemntofoft thenddaioharfinand t he
heater 22, the switching position of discharging of ink droplets varies
with the gaprtidm SSbritsgslfi fevhen not caused by the shift of the
discharging angle), the discharging switchlng position does
not vary depending on changes in gap.
FIGS. 10A, 10B, and 10C show examples in which printing
is performed with two head chips 20 while making switching

therebetween. In FIGS. 10A to 10C, black c¢ircles represent

printed ink droplets from one heed chip 20, and white

cifcles represent printed ink droplets from the other head
chip 20. FIG. 10A shows an exemple in which discherging is
switched at the sﬁitching posltion between the head chips 20
in acéordance.with the relative difference in'lending |

- position. 7

As shown in FIGS. 10B and 10C, ink droplets may be

' alternately discharged for several dots on the right and
left sides of the. switching position between the head chips
20. In the example shown in FIG. 10B, the switching
positiOn ig shifted by one aot in each line. In the example
shown in FIG., 10C, the switching position is changed in each
line, and an ink droplet at the_end of the overlapping

" section of.ene head chip 20 exists between ink droplets at

the end of the overlapping section of the other head chip 20.



6 September -2005 33 advantage that it Is possible togQpgMidrbogs! arge
difference in | anding position, between th6 head.chi ps 20. Mreover, even
when<th6 relative difference in landing position is caused by the '

di spl acenent of the discharging portion 30 itself (when not caused by the
shift of the discharging angle), the discharging swtching position does
not vary dependi ng on changes in gap. FIGS. 10A, 10B, and 10C show exanpl es
In which printing Is performed with tmg4head chips ZO while making
switching therebetween. In FIGS: 10A"t9"10C, bl ack circles represent
-printed Ink droplets fromone head chip 20, and white circles represent
printed ink droplets fromthe other head . chip 20. FIG. 16A shows an

exanpl e 1n whi cifheh Skitard)i g 4 sdiffdrietived ial dilsehawigioy agopesi bifodnket ween
the head chips 20 In accordance with the relative difference In |anding
posi tion. dArophets andFtEKS. 11iKB betkwddiC tvolkhaeddpileips )y, Bthisaldar natel y
di scharged- for several dots on the right and I|eft sides of the-swtching

posi ti on bmsékeehhéhehimge ghaggsal20.. In the exanple shown in FIG 10B, the
- switching position Is shifted by one dot in-each Iine. In the exanple

~ shown I n FIG M@ mbataw thgdddspegioviided withaagddsichaggdihg-porgioand an
ink droplet at the end of the overlapping section of one head chip 20

exi st s bet iREprnakien opteragaitmeans (memory) for storing information

about which of the discharging portions 30 of each head chip
20 are used for printing, that is. information about how
many discharging portions 30 from the first of the

"overlapping section are used, and what number of discharging
portion 30 in the overlapping section of thé 6ther head chip
20 is first used, and as necessary, information about how
the discharging data is shifted. During printing,
'infprmation, stored in the discharging-portion information
storage means, about the discharging pértiéhs 30 to be used
fof printing is read by a diséhargihg-portion information
réading means, and discharging of ink droplets in the
overlapping sections is controlled by a disdharging control
means aéco;ding.to the‘read information.

While the present invention has been described above
with reference to one embodiment, the invention is not
iimited to the above-described embodixﬁent, and the. following
various modifications are p.oss.ible'.

(1) The_falues_described_in the embodiment are
examples, and the presenf-invention is not limited to the

values in the embodiment. For example, it is possible to




the end of the overlapplng section of the other head qﬁsaﬁggbmgxﬁgptenber
2005 - 34" When there'is a difference in discharging anount o

droplets and the |ike between, two head chi ps 20, this can nake the change
. gradual . The printer head is prOV|ded wi.t h a di schargi ng-portion

i nformation storage neans (nenory) for storing information about whi ch of
t he dlscharglng portions' 30 of each head chip 20 are used.for printing,
that is, information about how nany discharging portions 30 fromthe first
of the overlapping section are used, AP what number  of discharging -
portion 30 in the overlapping section of the other head chip 20 is first
used, and-as necessary, information about how, the discharging. data is

shifted. Dariigrayily @termine WhbtABL st giederBnbBeodi §a8a1 AkNg- portion
i nformation storage neans, - about the discharging portions 30 to be used

for printi dgopd eteddndyng dmeeh&amlmﬂ BREt boBriAbPingt seBtibRALYARM MEANS,
and discharging of ink droplets in the overlapping Sections is controlled

by a di scha&hgitngutsitieolheneaezlappondi 8gctohhes| esdri skampré| ono . Yhile
t he present invention has been described above wth reference to one

enbodi nent gmi heli Gvemii on +3.0qim, |depdmilitg dihetlmbapgascri bed
enbodi nent, and the. following various nodifications are possible. (1)
The. val ueshadasterbeticsnofhthenbealteest 22y ethe characteristics of
ink, and the like. ' o |
‘ (2) In this embodiment, the ink-droplet landing
‘Ainterval in one of the overlapping sections is longer than
the landing interval outside the overlapping section, and is
shorter in the other overlapping section than the landing
interval outside the.overlapping section. - For example, the
ink—droplet landing interval in one of the overlapping
sections may be equalito that outside the overlapping
sectioﬁ, and the ink-droplet landing interval in the other
overlapping section may be longer or shorter than the
. landing interval outside the overlapping section. The
landing intervals need not necessarlly be increased and
decreased by the same amount. | |
l {3) While the number of prlnted ink droplets in the
overlapplng section of each head chip 20 is sixteen in this
embodiment, the number may be set at any value.
(4) While the ink-droplet landing interval in the
overlapping section of each head chip 20 is fixed, it need

not be fixed. For example, the interval may increase or

decrease at a fixed increasing or decreasing rate. The ink-




exanpl es, and the present invention.is not linmted to in the
enbodi men’t . For exanple, it is possible to 6 Septéhberst%é?)m?ér?ggs
arbifrarily determ ne whethera difference of the ink- droplet |anding,.
interval in the overlapping section from that. outside the overl apping
section is, for exanple, t0.5 .m t1.0 m or 2.0 m:- dependi ng on the out put
characteristics of the heaters 22, the characteristics of ink; .and the
like. (2) In this enbodi nent,. the-inK-g%oglet.landing interval in one of
the overl apping sections is longer than  "the |landing interval outside the
over | appi ng section, and is shorter in the other overl apping section than
the I andin i nterval - outside the. -overl appi ng section. For exanple, the

i nk-dropl egrpahgtn@anﬁiggvéntem@hen@y ghadeybly apdrense aut | desremge be
equal to that outside the overlapping section, and the ink-droplet |anding
i nterval ifeYREabt dets beBere phiegoveiappimgysdrt lamgertimutsHoeing than
the landing interval outside the overlapping section. The "landing '

i nterval s Heddendy - phrrged rat ythe heginning ofthel astesdanbing tsrctonre.
anmount . (3% Wil e the nunber of -printed ink droplets in the overlapping
sect i on -of IRLZ nCRR JPES | pArakl % change i the Mandimsodintenvakhe nunber nay

be set at any v%gue. 4) Wi le the ink-droplet |anding interval in the
: (5) While the single-color printer head 10 has been

described as an example in this eﬁbodiment, the present

invention can be adapted to a multicolor (for example, four
colors of cyan, magénta, vellow, and black) prinfer head bf
preﬁaring printer heads corresponding the respective colors

and qrranging the printer heads in the printing direction.




overl appi ng section of each head chip 20 is fixed, itg mbpbos fixed.
For exanple, the interval may increase or decrease at a'fixed I ncreasing
or decreasing rate. The ink 6 Septenber 2005 - 36 droplet |anding interval
may gradual ly increase or decrease. several dots before the overl apping
section w thout being suddenly changed at the begi nning of the overl apping
section. This can nore naturally change the landing interval. (5) Wile the
single-color printer. head 10 has been described, as an exanple in this
enbodi nent, the present inventionc A be' adapted to a nmulticolor (for
exanple, four colors of cyan, magenta, yellow, and black) printer head by
preparing printer heads correspondi ng the respective colors and arranging
the print ds in.the printing direction. 6 Septenber 2005 - 37 CLAI Ms:

1. Aprinter head in which a line head is constituted by a plurality of
head chi ps arranged side by side in a printing line direction, and- each
having a plurality of discharging portions aligned in the printing |line

di Schar gi ng. porti ons BRTEer Refd b ipe akineh eedona HURFLBFD pl aced at
an adj of b pg<PanLEaR: LNeLSDGLIRENAALE a'r%%ﬁged 183 b Rl S‘”d the
printing line direction, and each having a plurality of
dischargingAportions aligned in the printing line direction
80 as to discharge an ink droplet, wherein a plurality of
" discharging portions of a firét head chip and a second head
chip placed at an adjoining portion therebetween are placed
so as to overlap, and the landing interval between ink
droplets discharged from said discharging portions in an
overlapping section of said first head chip and the landing
interval between ink drbplets discharged from  said

discharging portions in an overlapping section of said second

head chip are different from each other.

2. A printer head having a plurality of head chips
which are afranged. side by side and each of which has a
plurality of discharging portions aligned so as to discharge .
an ink droﬁlet, wherein a plurality of discharging portions
of a first head chip and a.second head chip placed at an
adjoining portion therebetween are placed so as to overlap,
and the landing interval between ink dropléts discharged from

said discharging portions in an overlapping section of said




dropl ets discharged from. said di scharging portions i r pi ng
section of said first head chip and the | anding inte?vgﬁﬂﬁgyﬁé%g@ink
dropl ets discharged fromsaid discharging portions in an overl appi ng
section of said second head chip are different fromeach other. 2. A
printer head having a plurality of head. chips which are arranged side by
side and each of which has a plurality of discharging portions aligned so
as to discharge .an ink droplet, wherein a plurality of discharging
portions of a first head chip and a 3¥econd head chip placed at an

adj oining portion therebetween are placed so as to overlap, and the

| andi ng i nterval between ink droplets discharged from said discharging

portions igmgn ﬁverla_ping section of said 6 Septenber 2005 - 38 first
head chi p Hfdtt hef aAtPngif nths Vardpey weeevak Bebygen dnkdisemkatded from

said discg?rghng @Qréions i.n an overl apping  section of said second head
chip are dH'FFEPERTS {11l i BERBATIRNI LRtiAREr 1Redl QUEBFRMIG% 0 claim 1
or 2, wherein, the_interval between nozzles of said discharging portions in
sai d over I’S5prRY S&ctFdA G1°S8RAd PepfsiChi@adi iéhi P HifFenke THoRt 3374 bet ween
nozzl es of %aid di scharging portions in said overlapping section of said
second hedd Sﬁrp are different fromeach other. 4. A printer head in which

a line head is constituted

3. A printer head according to claim 1 or 2, wherein
the interval between nozzles of said discharging portions in
said overlapping section of éaid first head chip and the
interval between nozzles of said discharging portions in said
overlapping section of said second head chip are different

from each other.

4. A printer head in which a line head is constituted
by a plurality of head chips " arranged side by side in a
printing line direction, and each having a plurality of
discharging portions aligned in the.printing line direction
50 as to discharge an ink droplet, wherein a plurality of
discharging éo;tions of a first head chip and a second head
chip placed at an adjoining portion therebetween are placed
50 as to overlap, the interval between nozzles’ 6f said
discharging portions in an overlapping section of said fi£5t
hgad chip and the ‘interval between nozzles of said
discharging portions in an overlapping section of said second

head chip are different from each other, and the landing




by a plurality of head chips arranged side by side in Ld-isRgs | 1 ne
direction, and each having a plurality of dischargingéﬁ%@%?%%gag?igned in
the printing line direction so as to discharge an ink droplet, wherein a
plurality of discharging portions of a first head chip and a second head
chip placed at an adjoi ning portion therebetween are placed so as to
overlap, the interval between nozzles' of said discharging portions in an
over |l appi ng section of said first head chip and the interval between
nozzl es of said discharging portions$% n an overl apping section of said
second head chip are different fromeach other, and the landing 6

Sept enber 2005 - 39 interval between ink droplets discharged fromsaid

di scharging portions in said overlapping section of said first head chip
and the | &R8PRGY nt BFVEEebet dkn idrkePdebpl etdd schargdthr gédom r omeddi d

di scharging portions in said overlapping section of. said second head chip
are dif f efeRth3THMdeaRI; tiopRerin 5sapd povardarhidwd seetdodi nef t ¢aady one of
the preceding clajins, wherein the interval between heaters of said

di schar gi A§*pbritaashshin ard dhevérndby rAgtsseel drtoresaink dyardethead chip
and the interval between heaters of said discharging portions in said
over | appi AYShrigesh f6pm i ddechmrp iHsa@oehipnarid gpfitepesnlappdnfeach

ot her. 6. A1Printer head in which a line head is constituted
section of said second head chip are different from each

other.

5. A printer head according to any one of the
preceding claims, wherein the interval between heaters of
said discharging portions in said overlapping section of said
first head chip and the intgrval between heaters of said
discharging portions in said overlapping section of said

second head chip are different from each other.

6. A printer head in.which a line head is constituted

by a plurality of h?ad chips arranged side by side in a
printing line direction, and each having a plurality of
discharging ;ortions aligned in the printing line direction so
as to discharge an ink droplgt, wherein a plurality of

' discharging portions of a first head chip and a second head
chip placed at an adjoining portion therebetween are placed so
as to overlap, the ‘interval between nozzles 6f said
discharging portions in 'an overlapping section of said first

head chip and the interval between nozzles of said discharging




by a plurality of head chips arranged side by side in i l'ine
direction, and each having a plurality of discharginéﬁ%%g%#%%gﬁg igned in
the printing line direction so as to discharge an ink droplet, wherein a
plurality of discharging portions of a first head chip and a second head
chip placed at an adjoining portion therebetween are placed so as to
overlap, the interval between nozzles of said discharging portions in an
over | appi ng section-of said first head chip and the interval between
nozzl es of said discharging 6 Septermbé&® 2005 - 40 portions in an
over | appi ng section of said second head chip are different from each
other, the interval between heaters of said discharging portions in said
over |l apping section of said first head chip and the interval between
heat ers ofPEA&iLARS diBchAr VR aRPingonscihosarl svid | sgpinty heect iabdpof sai d
second head chip are different fromeach other, and the |anding interval
bet ween i rﬂ@edidbgf%‘t%‘tdifﬁlﬁaﬁr%ﬁﬁ ofthem stiel ingeseahragitvgeponedtsrs ofi said
over |l apping .section of said first head chip and, the landing interval

bet ween i iRibr SpF e Iiguseaari finoweddi averlaprangi Agchomt idhsaid sai d
overlappi@g section of said second head chip are different from each
other.. 7I1AShr sRdr FrdRd 3t okMr ngnteremy bakwedn t heatensecedli sgidl ai s,
wherein the |landing interval between ink droplets discharged fromsaid
di schar gi ésﬁ?ﬁ{q%ﬂﬁé Parkigng 1n said overlapping section of said

second head chip are Idifferent from each other, and the
landing intexzrval Ibetween ink droplets discharged from said
discharging portions in said overlapping section of said first
head chip and. the landing interval between ink droplets
discharged from said discharging portions in said overlapping
| section of said second head ~chip are different from each
other,

7. A printer head according to any one of the
prededing claims, wherein the landing interval between. ink
droplets discharged from said discharging portions in said
overlapping section is more than the landing interval between
Ank droplets=discharged frém said discharging portions outside
said overlapping section in one of said first head chip and
said second head chip, and the landing interval between ink
droplets discharged from said discharging pdrtions in said
overlapping section is_less than the landiné interval between
ink droplets discharged from said discharging portions outside

said overlapping section in the other head chip.




over |l apping section is nore than the |anding interval Qﬁ%ﬂﬁﬁ% hi K
dropl ets discharged fromsaid di scharging portions OUPSI e sé?gbg

over |l appi ng section in one of said first head chip and said second head
chip, and the |landing interval between ink droplets discharged fromsaid
di scharging portions in said overlapping section is |less than the |anding

i nterval between ink droplets discharged from said di scharging portions
outside said overlapping section in the other head chip. 6 Septenber 2005
- 41 8. A printer head according to @ny one of clains 1 to 6, wherein the
| andi ng i nterval between ink droplets discharged fromsaid discharging
portions including said discharging portions in said overl apping section
is fixed in one of said first head chip and said second head chip, and the
| andi ng i ntervdl befweERteik hegdopreerdidids deapgedone orf sdiadmsdilsEhar gi ng
portions in said overlapping section of the other head chip is different
fromthe PandPR§*$Ht er'ig bRAvEES | dRteryadbl ebstwhienc hdiged dropdesai d
dischargigﬁ g@gtions in said  overlapping section of said one head chip. 9.
A print er AhEERPEAECor §F Pyt ighy dbehlinge PoFeicadi ngneludimg, faidher
conprising; di schargi ng-portion i nformation storage neans which stores

i nf or mat i GhSFHTF T BERBF Pl hotdich iy er dapeing P Fdrn ppi Atred, 1df sai d
plurality of discharging portions in said overla%ping sections of said
first heaB™emi S&ﬁ% gﬁﬁ%%‘&@@GHGhlp and said second head chip, and the

landing interval between ink: droplets discharged from said
discharging portions in said oﬁerlapping section of the other
head chip is different from the landing interval between ink
droplets discharged from said discharging portions in said

overlapping section of said one head chip.

9. A printer head according to any one of the
preceding claims, further comprising:

discharging-portion information storage means which
stores information about discharging portions to be used for
printing, of said plurality of discharging portions in said
overlapping sections of said first head chip and said second

head chip.

10. A printer having a printer head according to any

one of the preceding claims.

11. A printer having a printer head in which a line

head is constituted by a plurality of head chips arranged side




head chip. 10. A printer having a printer head accordi e of the
preceding clainms. 11. A printer having a printer heads{%pﬁﬁ&ge i ne head

is constituted by a plurality of head chips arranged side 6 Septenber 2005
- 42 by. side in a printing line direction, and each having a plurality
of discharging portions aligned in the printing line direction so as to

di scharge an ink droplet, wherein a plurality of discharging portions of a
first head chip and a second head chip placed at an adjoining portion

t herebetween are placed so as to ovéZ ap, and the | anding interval between
i nk droplets discharged from said discharging portions in an overl apping
section of said first head chip and the Ianding interval between ink

dropl ets discharged fromsaid discharging portions in an overl apping
section oPYs&ildeseldondl WEdBtend plinee dirPFEte PROmMesgEh vHas. a2, A
printer having a printer head in which a line head is constituted.by a

pl ural ityPéfr Ehi pssArrgage P yitdenshylsgnpd iin BhorRHmtA§yl e
direction, and each having a plurality of discharging portions aligned in
the print PhEEFIRE &9 r &6t i bR §§5§§a¥gﬁtﬁa§cha96eCHWP#ﬁ r dPBSFEED herein a
plurality of discharging portions of afirst head chip and a second head

chi p pl acRHZRLIEY 4] 6f AFiRF 6Lt PBATIMET Hetdvddistabgag gkl ¥ & to

overlap, the kpterval bet ween nozzl es of, . . )
second head chip placed at an adjoining portion therebetween

ére placed so as to overlap, and the landing interval between
ink droplets discharged from said discharging portions in an
overlapping section of said first head chip.and the landing
" interval between ink droplets discharged from said discharging
portions in an overlapping section of said second head chip

are_different from each other.

i2. A printer having a printer head in which a line

head is constituted by a plurality of head chips érranged side
by side in a printing 1line direction, and each having a
plurality of discharging portions aligned in the printing line
direction so as to discharge an ink droplet, wherein a
~plurality of‘discharging portions of a'first head chip and a
second head chip placed at an adjoining portion thérebetween
are placed so as to overlap, the interval between nozzles of
said discharging portions in an overlapping secticn of said
first head chip and the interval between nozzles of said
discharging portions in an overlapping section of said second
 head chip are different from each other, and the landing

interval between ink droplets discharged from said discharging




said discharging portions in an overl apping section o i e head chip
and the interval between nozzles of said dischargingkgﬁg%?g%gzﬁgsan
over |l appi ng section of said second head chip are different from each
other, and the landing interval between ink droplets discharged fromsaid
di scharging 6 Septenber 2005 - 43 portions in said overlapping section of
said first head chip and the | anding interval between ink droplets

di scharged from said discharging portions in said overl apping section of
said second head chip are different 4rem each other. 13. A printer having
a printer head in which a line head is constituted by a plurality of head
chi ps arranged side by side in a printing direction, and each having a
plurality of discharging portions aligned in the printing line direction
so as to destheryeimreaigk ofevprrrinowsereion coplaxial ifiiyssf hdrdchbipi ng
portions of a first head chip and a second head r chip placed at an

adj oi ni ng @pér thenlanEngbéneerslabetptear ethis glraylebs olirdhapaethérémt er val

bet ween nozzl es of said discharging portions in an overlappi ng section of
sai d firsEaifedtF @Mrgiagdeeiid angt épvakidhavisesd APy |Iestdbnsafdsdidchar gi ng
portions in an overlapping section of said second head chip are different
f r om eachSBEPRG hepHe Chir eitgaldibbeyaien fhemt @3dh ethesai d di schargi ng portions
in said overl apping section of said first head chip and the interval

bet ween heaters of said '

13. A printer haﬁing a printer head in which a line
head is constituted by a plurality of head chips arranged side
by side in a printing direction, and each having a plurality
of diséharging portions aligned in the printing line direction
so as to discharge an ink droplet, wherein a plurality of
discharging portions of a first head chip and a second head
chf% placed at an adjoining portion therebetween are placed so
as to overlap, the interval between nozzles of said
discharging portions in an overlapping section of said first
head chip and the interval between nozzles of said discharging
portions in an overlapp}ng section of said second head chip
are different from each ﬁther, the interval between heaters of
said discharéing portions in said overlapping section of said
first head chip and the intervai between heaters of said

 discharging portions in said overlapping section of said
second head chip are different from each other, and. the
landing interval between ink droplets discharged from said
discharging portions in said overlapping section of said first
"head chip and the landing interwval ink droplets discharged

from said discharging portions in said overlapping section of




di scharging portions in said overl apping section of sg & iSRaBdohead chip
are different fromeach other, and the |anding intervaﬁgﬁgtmeen Pnk

dropl ets discharged fromsaid discharging portions in said overl appi ng
section of said first head chip and the |anding interval ink droplets

di scharged from said discharging portions in said overlapping section of 6
Sept enber 2005 - 44 said second head chip are different from each other.
14. A printer having a printer head in which a plurality of head chips
whi ch are arranged side by side and™ ¥ach of which has a plurality of

di scharging portions aligned so as to discharge an ink droplet, wherein a
plurality of discharging portions of a first head chip and a second head
chip placed,at an adjoining portion therebetween are placed so as to
over | ap, éﬁadt?%cqnéinh?ﬂ% FhiFeAFsl dhetsieeh FRRT BGH etRer di scharged from
sai d discharging portions in an overlapping section of said first head
chip and the landing interval between ink droplets discharged from said
di schargi ng po&?ions in, an overlapging section of said second head chip

are different *fronfealRitBtter P2YENI A By iBRHEFSECcBFRA ng™ o"BAGR o2 of

claims 10 to 14, f her. ¢ risjng: discharging-portion inpformation
'st or age nggi‘ﬁ]éa o Og %‘Fiaﬂg O?‘ggﬁr t na’é%o%ﬁraglgé’ghéﬁa?naypﬁ??? ot to be

used for eggﬁrggl%%icgfhggig ﬁHéﬂéiﬁkgyogfdfgéﬂ%Q%E &n oé%?ggsog i&gafaid
s0 as to discharge an ink droplet, wherein a plurality of
discharging portions of a first head chip and a second head
chip placed at an adjoining portion therebetween are placed so
as to overlap, anq the landing interval between ink droplets
discharged from said discharging pogtions in an overlapping
sectionr of said first head ghip and the landing interval
between ink droplets discharged from said discharging portions
in an overlapping section of said second head chip are

different from each other.

15. A printer according to anyv one of claims 10 to 14,
further comprising:
dischagging—portion information storage means for
storing information about discharging portions to be used for
printing, of said pluralitf of discharging portions in said
overlapping sections of said first‘head ehip and said second
‘head chip;
discharging-portion  information reading - means for

reading information concerning said discharging portions to be




overl appi ng sections of said first head chip and sai d gs&eR0fbertR8g Cchi p;
di schargi ng-portion information reading neans for reading |ﬁ?ornation
concerning said discharging portions to be 6 Septenber 2005 45 wused for
printing which information is stored in said discharging-portion

i nformation storage neans; and di scharging control neans for controlling
the discharging of ink droplets fromsaid overl appi ng di scharging

portions of said printer head, based on the information read by said

di schargi ng-portion information readi A means. 16. A driving nethod for a
printer head in which a IFine head is constituted by a plurality of head
chips arranged side by side in a printing line direction, and each havi ng
a plurality of discharging portions aligned in the printing Iine.

di recti onu§8dastep dimefarge @Whnidnk iafephratiiomhdpei Atared| dmal iseydof

di scharging portions of a first head chip and a second head chip placed at
an adj oi niFA§CRRTLINGITPPREE @b einfeshat it spiogasd BeAms e8dover| ap, the | anding
interval between ink droplets discharged fromsaid dischargi.ng Eortions in
an. overl appi n§18eR¥T BRIt $81ETPY rsthdr@Ed cHiop angoRkeeldadi ngthent er val

bet ween ink droplets discharged from said discharging portions in an
over | appi A§SSRAUGIGT OF dBKJIERIGHE REal emid ovrdaaPirerehtchargifeach

other, and sajd first head chip and _said second head chip are driven so as
to Smjtchp?Fﬁﬁons of said printer head, based on the information read

by said discharging-portion information reading means.

16. A driving method for a printer head in which a line
head is constituted by a plurality of head chips arraﬁged side
by side in a printing line direction, and each having a
plurality of discharging portiqns aligned in the printing line.

‘ direction so as to discharge an ink dfoplet, wherein a
plurality of discharging portions of a first head chip and a
second head chip placed at an adjoining portion therebetween
are placed so as to overlap, the landing interval between ink
droplets discharged from said discharging portions in an
overlapping section of said first head chip and the landing
interval betﬁeen ink droplets discharged from said discharging
portions in an overlapping section of said second head chip
afe different from each other, and said first head chip and
said second head chip are driven so as to switch the
discharging of ink droplets from said discharging portions of

said first head chip to the discharging of ink droplets from

éaid discharging portidns of said second head chip at a

position where the interval between the landing position of an




di scharging of ink droplets fromsaid discharging por 'ﬁ%ﬁb £d first
head chip to the discharging of ink droplets from sa? 'sc‘ggg?%g
portions of said second head chip at a position where the interval between
the | anding position of an 6 Septenber 2005 - 46 ink droplet froma
specific discharging portion of said first head chip and the |anding
position of an ink droplet froma specific discharging portion of said
second head chip is <closest to the interval in the printing line direction
between | anding positions of ink dropgbets fromsaid discharging portions
out si de sai d overl apping section of said first head chip or said-second
head chip. 17. A driving nethod for a printer head having a plurality of
head chi ps which are arranged side by side and each of which has a
plurality gk drsekelr gineg poppeohsicldigebargiw @ortdodi sEhsaige fdmsknk
droplet, wherein a plurality of, discharging portions of a first head chip
pl aced andegdseBéndanpietite chansliag ansabjeor mhg@poink grafieteBsonean are
placed so as to overlap, the landing interval between ink droplets

di schar gedPPFoht @ aiddsaharHadgi PR Hent | ohs sehdarsesped| disidngchisecibon of
said first head chip and the | anding interval between ink droplets

di schar ge§1PFoft s dFhai SREREGilngnpbhe ikgHsting biheovdreapbtthdedeeeion of
said second head chip "are different fromeach other, and said first head
chip and $aPE"EedSidthertt O piake Hantehssole@r t addi t R 9drgchar gi ng

of . ; .
portions outside said overlapping section of said first head

‘chip or said second head chip.

17. A driving method for a printer head having a
plurality of head chips which are arranged side by side and
each of which has a plurality of discharging portions aligned

.80 as to discharge an ink droplet, wherein a plurality of.

discharging portions of a first head chip placed and a second

head chip at an adjoining portion therebetween are placed so

as to overlap, the landing interval between ink droplets
discharged from said discharging portions in an overlapping
.section of said first head .chip and the landing interval
between ink aroplets discharged ffom said discharging portions
in an overlapping section of said second head chip ' are
- different from each other, and sald first head chip and said
second head chip are driven so as to éwitch the discharging of
ink droplets from said discharging portions of said first head

-chip to the discharging of ink droplets from said discharging

'portions 0of said second head chip at a positioﬂ where the



ink droplets fromsaid discharging portions of said fgrghidigadoogdip to the
di scharging of ink droplets-fromsaid discharging portions of said second
head chip at a position where the 6 Septenber 2005 47 interval between the
- landing position of an ink droplet froma specific discharging portion of
~said first head chip and the |anding position of an ink droplet froma
specific discharging portion of said second head chip is closest to the
interval in the printing line direction between | anding positions of ink
droplets from said di scharging portiohs outside said overlapping section
of said first head chip or said second head chip. 18. A printer head
driving nethod for a printer head according to any one of clainms 1 to 10,
conprising the step of driving said first head chip and said second head
chip so asttesvawPetrethd s denakes rﬂj’SéFlp%kOfdra@plléEdeRirﬂtséFam a

di scharging portions of said first head chip to the discharging of ink
dropl ets FPBM S digicheratrg mppérei ehssaid Saist dedohdbPARad"ehip at a
position where the interval between the | anding position of an ink droplet
from a spéePfing pasithel @ pdhk i Gierdrtshrel & seechéhe Tfchaaaird he

| andi ng ﬁosiiion of an ink droplet froma specific discharging portion of
sai d secoRBHERR ohPpie Seaosselead FhilRels ntktseslt FA MR I5EENEE NP | i ne

direction betmeen_landtng positions of ink droplets from said_djscharging
portions B%ﬁs?%ﬁ??#&ﬁdlln direction between landing positions of ink

droplets from said discharging portions outside said
overlapping section of said first head chip or said second

head chip.

18. A printer head driving method for a printer head
according to any one of claims 1 to 10, comprising the step of
driving said first head chip and said second head chip so as
to switch the discﬁarging of ink droplets from said
discharging portions of said first head «chip to the
discharging of ink droplets from said discharging portions of
said second head chip at a position where the interval between

_ the landing position of an ink droplet from a specific
discharging fortion of said first head chip and the landing
position of an ink droplet from a specific discharging portion
of said second head chip is closest to the interval in the
printing line direction between landing positions of ink

_ drOplets from said discharging portions outside said
overlapping section of said first head chip_&r said second

head chip.




overl appi ng section of said first head chip or said segapttmirpagoshi p. 6
Sept enber 2005 48 19. A printer-head driving nmethod according to claim
16,17 or 18, wherein said first head chip and said second head chip. are
driven so as to switch the discharging of ink droplets fromsaid
di scharging portions of said first head chip to the discharging of ink
droplets fromsaid discharging portions of said second head chip at a
position where the interval in the printing |line direction between |anding
position of an ink droplet froma speé®fic discharging portion of said
first head chip and the | anding position of an ink droplet froma specific
di scharging portion of said second head chip is closest to the interval in
the printing line direction between the |anding positions of ink droplets
from said di%char ghn@rpsterdimrcoudsidags aieghodericappiling seet cobaimf sai d
first head chip or said second head chip when di'scharging of ink droplets
i s shifted®by’ &@r l8asvherrindisadHafiaig heatt ¢lokp iapdsaptd diesondr B¢ad porti ons
in said overlapping section of one of said first head chip and said second
head chi pChand 336 . dBivew sHP f sdi seharylely dhea Srpdbakgémoplodt sidk om sai d
di scharging portions in said overlapping section of one of said first head
chi p and 95k efecoHPhetrt ¢ il Praing eBeFtome  of seabd gf Hestokeddn. 20. A
printer Conprisin%_a print head operable in

chip to the discharging of ink droplets from said discharging

portions of said second head chip at a position where the

interval in the printing 1line direction between landing

position of an ink droplet from a specific discharging portion

of said first head chip and the landing position of an ink

droplet from a specific discharging portion of said second

head chip is c¢losest to the interval in the printing line

direction between the landing positions of ink dfoplets from

said discharging portions outside said overlapping section of

said first head chip or said second head chip when discharging

of ink droplet; is shifted by at least one discharging portion
~in said discharging portions in said overlapping section of
one of said first head chip and.said second head chip, and so
as to shift discharging data on ink droplets from said
discharging portions in said overlapping section of one of

said first head chip and said second head chip by at least one

discharging portion.

20. A printer comprising a print head operable in

‘accordance with the method of any one of claims 16 to 19.




accordance with the nethod of any one of clains 16 toglpidnmegpbesber 2005
- 49' PRINTER HEAD, PRINTER AND PRI NTER HEAD DRI VI NG METHOD ABSTRACT OF

THE DI SCLOSURE .In a line=type printer head, a plurality of head chips are
arranged side by side in a printing direction, and each of the head chips
has a plurality of discharging portions.- aligned in the printing |ine
direction so as to discharge ink droplets. A plurality of discharging
portions of. the adjoining head chips are placed in an overl appi ng section,

and the | anding Interval between ink dj gplets di scharged fromthe
di scharging portions in the overlapplné section of one of the adjoining
head chi ps and the | anding interval - between ink droplets discharged from

the di schargingr ReRb, OPﬁIN@EﬁheAﬁMeﬁﬁfﬁ?Eﬁ%§£ﬁtoﬁ\rﬂG Wigryier head chip
are di.fferent from each ot-her. 'Fig. ‘ _

AB_STRACT _OF THE DISCLOSURE

In a line-type printer head, a plurality of head chips
are arranged side by side ih a printing direction, and oach
'of the head chips has a plurality of discharging portions
-aligned in the printing line direction so as to discharge
ink droplets. A plurality of discharging portions of the
adjoining head chips are placed in an overlapping seooion;
and the landing interval between ink droplets diocharged
) from the discharging portions 1n the overlabping éection of
one of the adjoining head chips and the landing interval -
_between ink droplets discharged from the discharging
portions in the overlapping section of the other head ohip

are different from each other.

Fig. 1A




