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BACKGROUND OF THE INVENT ITON LLLEELEEEEerrerrerrerreereerrerrerrerrprnr 1.
Field of the Invention The present invention relates to a printer head used
in & 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 mmﬁwmnﬂlmnﬂmn
printed on a printing object at a time, la-plurality of he A
1B, ...) are arranged side by side in the printing |ine direcicmn: Wile
only two head chips 1A and 1B are shown in FIG 11, the plurality of head

chips 1 are apgapsed BEAS, YRAVAER | MNDEPRINIER ANEAD edk T FINE M BforPf t he

figure. The adjoining head chips 1 are placed offset fromeach other in the
vertical direction. This is because an ink channel is forned between the

upper head chip 1A and the lower head chip 1B in FIG 1W‘“mmﬁmmmw and
| ower heagacikicrOuNDd o¥d THE ANVENTRGN schar gi ng whil e shi _ schar ge
timng so that printed dots are arranged in a line. Each headoghip 1 has a

pluralityjof 6HiSQlRH 9P TnviedtStonlNe di schargi ng portions are aligned in
t he :
The present invention 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 printed on a printing object at a time, a
plurality of head chips 1 (1A, 1B, ...) are arranged side by
side in the printing line direction. While only two 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 placed offset from each
other in the vertical direction. This is because an ink
channel i1s formed between the upper head chip 1A and the
lower head chip 1B in FIG. 11. These upper and lower head
chips 1A and 1B perform discharging while shifting the
discharge timing so that printed dots are arranged in a line.

Each head chip 1 has a plurality of discharging

portions. The discharging portions are aligned in the



- 2 printing line direction, and are arranged at predeterm ned 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 ri ght-end di schargi ng portion of the head chip 1A
and the left-end dlscharging portion of the head chip 1H 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 the2ink droplets are printed by using a
plurality of head chips 1. However, ink does not land on the initially

desi gned positions due to the positional accuracy of the head chips 1, the

posi ti onapraa¢ hacy1her arpebiiag, h%ﬁheaie(HQEaﬁBQH“htWBb@hehééhiﬁBd
di scharge i nk droplets, the positional accuracy of nozzies 2, or the like.

I n particyhaervhhs, Cﬁérgﬁbﬁh'ih'PiGnallgre§h|fhéaékaﬁﬁqagshB@nhQﬁdFQb'DS 1.
For this reason, the pitch between ink droplets which land on a printing

obj ect vanneStaaDmgtébeameaétwabastﬁe ﬁhbéhﬁt@hh@”?b&t!@h&edspﬁttlCU|ar|y
when the position of the heater and the positron of the nozzle 2 are offset

from eachrhibeals¥happ1i8e t6f hugneReohehliecRipset.on the | andi ng position
vari es depending on the structure of the discharging portion and' the I|ike,

even when t he xensleswpabh tFDG. 0111 hehderd gtit aenld t dbs clat@ingopottbon of t he
nozzie of3the head chip 1A 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
droplets are printed by usiﬁg 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 llke. 1In particular, the
characteristics may greatly vary among the head chips 1.
For this reason, the pitch between ink droplets which land
on a printing object varies among the head chips 1.
This problem is marked particularly when the position
of the heater and the position of the nozzle 2 are offset
from each other. While the influence of the offset on the
landing position varies depending on the structure of the

discharging portion and the like, even when the center

position of the heater and the center position of the nozzle



2 are offset by only 1 dun, the discharging direction is sonetinmes 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 |anding position
is displaced by 7 un fromthe nornal position. Therefore, for exanple, even
when the heaters are placed at the normal .positions, and the positions of
the nozzles 2 are displaced by -1 un fromthe normal positions in the
direction of arrangenent of the discharging portions in one head chip 1,
and are displaced by +1 un fromthe norrhl-positions in the direction of
arrangenent of the discharging portions on the other head chip 1, the

| andi ng position on the printing object at a distance of 2 mmfromthe

di schargi td i ir S e - £Pshti®n in one
head chi p?ﬂaﬁgéigﬁgfgglg%e %g gfgghng?&nrafﬁée&g%%%%‘%g&a%@%%i p. Tjhgr efore,

the intervgbmdfimds' €apesat®. 8 48§pée®f 14 dun. FIGS. 12A to 12C show
states in which ink droplets are discharged onto the printing object. In

these figures, Ml adlLidddeds wHer thd @ftls dlrdg P Rsatod Madna et s
printed by the head chip | A, and white circles in the right half represent

i nk dropl eys1Eing eslo Pyct heréegtiacdd pwith &1 dgap 1A 3haustiletdvéewesn \hi ch

there is no relative difference in | anding position between the head chips

| A and 1H.the dde IasElsdoyesitidn Qs I@¥spldced Her ¥ qim betowethd he - 4

| andi ng position of the right-end ink droplet fromthe head chip | A and the
| andi ng pasormah dsitbon ef t Pleswe foke drHgpt edxdmple | hevéreacheti thdB i s
substantially equal to the interval L of the ink-droplet |anding positions
in each hdwmhtdnp dre apbadeddangtii®esormal quasdtibons heamwd ubiaar y

t herebetween. In contrast, FIGS. 12B and 12C show exanples in which there
is a rel atheslionsrefhcthe mozhteng2 pee tdispaced dpy t hbe Imealiremighke 1A and

1B. FIG 12B shows a state in which the |anding interval between the head
chips | A &Fmad iResHHRns thanthe dkpalion 1off arpaRIement@f i #heni ch t he

| andi ng i |_bet the head chips | A and 1B is shorter than L
ConseauentSAeHARTANS RITELART (0 e Dopd il pond [P FHSBLFCThe head
hips | A and 1B whi te band in FIG 128, .and bl ack band i

F Q120 Hh o dBF ot B MO BT ML (119 MR SRE BRI 91 on between
the head %@éﬂe JP;'EHé " SGEE Vg Pod tFodlOZR) Btnd S¥bs: Fodigaters is

i ncr eased. her
chip 1, the landing position on the printing object at a

distance of 2 mm from the discharging portion is displaced
by =7 pm from the.normal position in one head chip, and is
displaced by +7 um in the other head chip. Therefore, the
interval is lncreased to a total of 14 um.

FIGS. 12A to 12C show states in which ink droplets are
discharged onto the printing object. In these figures,
black circles in the left half represent ink droplets
printéd by the head chip 1A, and white cirdles in the right
half represent 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



are imtations on increasing the accuracy. SUMVARY OF THE | NVENTI ON
Accordi ngly, an object of the present invention is to make bandi ng, which
occurs due to a difference in |anding position between head chips arranged
si de by side in a printer head, unnoticeable. - 5 1In the present

i nvention, a plurality of discharging portions of the adjoining first and
second head chips are placed so as to overlap with each other. The |anding
interval of ink droplets in the overlapping section of the first head chip
and the landing interval of ink droplet#im the overlapping section of the
second head chip are different fromeach other. Therefore, by swtching
fromthe landing of ink droplets fromthe first head chip to the | anding of

i nk dropl gtghdi; [ al
bet ween aelsagle(i:l I C c?ﬂk dr og?fet I n 1fﬂherpco-\aléer} aigg;ér%f secéttqﬂlg!rh&r% h&hé r]#eleérds{t head
chip and ZSRLAH idnd e Al @ind rbdél@tﬁi?rdiaﬁﬂwgléﬁdérfd‘ 13k (¥ peaond

head chip is closest to the normal” i nterval, the boundary between i nk

dropl et's digphanaetdd@Bile fiPad Ghinst G Do yRiRidinre iRADIf ek her
obj ects, features and advantages of the present invention will becone

apparent fir @1 tthe 16K -Qtdien e SKdri it P h ot 1 dash Prief dcf g d tis, Wi th
reference to the attached draw ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS FI G

1A is a pland bagidiaig aldes Met dwagt aacand hiniaay aneadivetvedd. t he
present invention, and FIG 18 is an enlarged view of an A-section in FIG
|A. FIG 2 is d@npcantrasw,sFAOESng laBsaade 12¢ whowhekalples in which

there is a relative 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 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 relatlive difference in 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 1s increased. However, there

are limitations on increasing the accuracy.

SUMMARY OF THE iNVENTION

Accordingly, an object of the present invention is to
make banding, which occurs due to a difference in landing
position between head chips afranged gside by side in a

printer head, unnoticeable.



- 6 droplets are discharged from di schargi ng portions of the adjoining
head chi ps adjacent to overl apping sections, and |land on a printing object.
FIG,3 is a sectional view showi ng the structure of the discharging
portions of the head chip. FIGS. 4A to 4C are sectional views show ng three
di fferent exanples of sizes of the discharging portions arranged side by
side inside and outside the overl apping section. FIGS. 5A and 5B are views
showi ng the paths of discharged ink droplets, respectively, correspondi ng
to FIG 4A and 4C. FIGS. 6A to 6E are ~vi%ws explaining a first enbodi nent
of the switching the discharging of the ink droplets between the head"

chi ps.
In the present invention, a plurality of discharging

portions of the adjoining first and second head chips are
placed so as to overlap with each other. The landing
Interval of ink droplets in the overlapping section of the
first head chip and the landing interval of ink droplets in
the overlapping section of the second head chip are
different from each other.

Therefore, by switching from the landing of ink
droplets from the first head chip to the landing of ink
droplets from the second head chip at a position where the
interval between a specific ink droplet in the overlapping
section of the first head chilp and a specific ink droplet in
the overlapping section of the second head chip 1is closest
to the normal interval, the boundary between ink droplets
discharged from the head chips can be made unnoticeable.

Further objects, features and advantages of the present
invention will become apparent from the following
description of the preferred embodiments with reference to

the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is a plan view of a printer head according to
an embodiment of the present iInvention, and FIG. 1B is an
enlarged view of an A-section in FIG. 1A.

FIG. 2 1s a plan view showing a state in which ink



FIGS. 7TA 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 8E
are views explaining a third enbodi nent of the switching the discharging of
the ink droplets between the head chips. FTGS. 9A to 9E are views

expl aining a fourth enbodi nent of the switching the discharging of the ink
dropl ets between the head chips. FIGS. 10A to 10C are~vi ews show ng
exanpl es of dots printed while switchjing the discharging between two
head chips. FIG 11 is a vieM/shomAng'aﬁséXanple of a printer head in a
known thermal ink-bet line printer. FIGS. 12A to 12C are views show ng a
state in which ink droplets are discharged onto a printing object.

DESCRI PTI Qi:ﬁlé’fﬁ aFERHEEHY AEINTH e ety Pt ind hef pEgs ent

invention Wi be i described_ eIOM/mAth_reference to the_attached
drawi ngs. ddfeinthd shéad! chips eyd ficén Pridt@Fed s Anf Wk ton®, ddnd

enbodi nent of the present invention.
land on a printing object.

FIG. 3 is a sectional view showing the structure of the
discharging portions of the head chip.

FIGS. 4A to 4C are sectional views showing three
different examples of sizes of the discharging portilons
arranged slde by side inside and outside the overlapping
section.

FIGS. 5A and 5B are views showing the paths of
discharged ink droplets, respectively, corresponding to FIG.
4A and 4C.

FIGS. 6A to 6E are views explalning 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 third embodiment
of the switching the discharging of the ink droplets between
the head chips.

FIGS. 9A to 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 examples of dots



A printer head 10 is applied to a thermal ink-bet 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 adjoining head chips 20
are placed offset fromeach other in the vertical direction by a
predeterm ned distance. This is because an ink channel (not shown) is
formed between a head chip 20 di sposed on the upper side and a head chip 20
di sposed on the | ower side, and ink is supplied to the head chips 20 via
the ink channel. FIG 1H is an enlarged ¥i"ew of 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 _ g _ of discharging portions
30 of the gl dfdd Reh e by¥dIP i BV d AR d iRy R tiddip tdhhgection.
Hereinafter, this section wll De referred to as an overl appli ng section".

In the exag®piws shown in FIG 1B, sixteen discharging portions 30 of the
head chi p 20A and si xteen di scharging portions 30 of the head chip 20B are

placed in the gwer.! anpi1Rgas¢dewoBhoEg &nl é_xﬁm?'l@n_o‘fi QWpTIWERI Haatf ate in
whi ch ink droplets are discharged fromthe discharging portions 30 of the

adj oi ni ng fread Katowas tHbrliladek- fet tiae W inidy ng section, and land on a
printing object. In the figure, black circles represent droplets discharged

from the di sch&rgsng 1par tbongc3areuviede thewdngr hagkate IeCwhddh amk white
circles represent droplets discharged fromthe discharging portions 30

i nsi de t helropdrdtap Ereg dacthaayged PrficGa drintd gyt nt erval s of ink
dropl ets outside the overlapping section are designated L. In this 'case,
the landing interval in the upper overlapping section is set to be (L+a).
In contrast, the landing interval in the | ower overlapping section is set
to be (L-DESCRIATION QFh&HEq RREFERRRD: BMBODIMENIS i nk droplets in the
upper overlapping section is set to be |onger by a than the |anding
interval betwedR PRRodiBAREt 9fothei BEeERBLoIBVPAEAPRgWAALt POns. In

contrast, the | ngLn interval between ink droplets in the |ower
overlappiﬂ&%ﬁg e q qyéyith reference to the attached drawilngs.

FIG. 1A is a plan view of a printer head according to an
embodiment of the present invention.

A printer head 10 is applied to a thermal 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 1line
direction, and the adjoining head chips 20 are placed offset
from each other in the vertical direction by a predetermined
distance. This is because an ink channel (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
supplied to the head chips 20 via the ink channel.

FIG. 1B is an enlarged vliew of 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



- g _to be shorter by a than the landing interval between ink droplets
out si de tthe overl appi ng sections. Wen the nunber of the discharging
portions 30 in each overlapping section is designated N (sixteen in FIG
2), the total |length of the upper overl apping section is (L+a)xN, and that
of the | ower overlapping sectionis (L-a)xN. In FIG 2, L2 is set to be
Lx(N+1). As a result, at the mdpoints of the overlapping sections, the

| anding interval in the printing |line direction between the upper |anding
position and the | ower |anding position8 s set to be equal to L, which is
the |l anding interval outside the overlapping sections. That is, the

i nterval between a droplet positioned at a distance of (L+a)xN 2 fromthe

left in thee UPPSEH oM r,{@rﬁgf@i&&ct%(?fb@%é‘ SHRABnP I dd WehAt2@

di sttance of (L-a)xN?2 fromthe rig in the [ ower overlapping section is

set 10 be dyer BUINAHODAHGAINE ditfedkionl o Horsinirids eruals i n he

over | appi ng section wlll now be descri bed. is a sectional view

showi ng t heestLde e He ASESSEh A Pidi0 dPdvaiisLalipaig tdesdestr chip 20.
Three di scharging portions 30 are shown in FIG 3. In the discharging

portions 30, hgat @¢he 2zZamplee showhncdh FIk.ans,asgxieapedigahahr@ingxanple, a
silicon substrate 23, and the driving thereof is controlled by a

predet er mpwttions 30 offirihe Ngpad rehiip .20Bhant aisrteel? dixbharding ons 24
made of, for exanple, resin are disposed on the substrate 23. The

partiti onpc¥titafd 80 ok tHetesad e a20B lene pddded Hanttdre 22. A nozzl e
sheet 26 having circularly opened nozzles 21 is formed on the partitions
24. |1 nk supErlapdimgmsectidnt ank (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 dropl et isFdGscRalged Plem viewnshewinglahgtaher dp whigbatinky. In the

dischargiQP portions 30 outside the overla%pin?l '
roplets are discharged from the discharging portions 30 of

the adjoining head chips 20 adjacent to the overlapping
section, and land on a printing object. 1In the figure,
black clrcles répresent droplets discharged from the
discharging portions 30 outside the overlapping section, and
white circles represent droplets dlscharged from the
discharging portions 30 inside the overlapping section.

In FIG. 2, the landing intervals of ink droplets
|outside the overlapping section are designated L. 1In this
case, the landing interval in the upper overlapping section
is set to be (L+a). In éontrast, the landing interval in
the lower overlapping section is set to be (L-a).

That is, the lénding 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. 1In contrast, the landing interval

between ink droplets in the lower overlapping section is set



section, the heater 22 and the nozzle sheet 26 are placed relative to each
other so.that the center line of the heater 22 and the center line of the
nozzl e 21 coincide with each other. The interval between the center lines
is equal to L shomm in FIG 2. FIGS. 4A to 4C are sectional views show ng
three different exanples of sizes of the discharging portions 30 arranged
side by aide inside and outside the overl apping section of the head chip
20. In the figures, three left discharging portions 30 represent

di schargi ng portions placed outside the9overl apping section, and three
right discharging portions 30 represent discharging portions within the
overl apping section. First, in the exanple shown in FIG 4A, the

arrange”e@F b@?%h&%&e?e Vear & hide 46 eﬁgﬁd&% ii %8!@%1y6§¥wé@h EP%? the

overlappi ng Sec out si applng sectlon.

arrangenegi.q &Eggﬁvghtgghge%pbtggegg éggﬁgzgeggig ge t he overl appi ng section

is set at I's equal the ar ment erval bet ween the heaters

22. In contrasypeh Neh@r{ GREEFESE ¢ ée&¥§éh %%E?“?6P€188% kssiﬁleaehthe

over | appi ng sectlon IS nore than t e arrange nterva between t he
heat ers 23ve§mapb§n§e§eékiéh+9é)deh&ghﬁ%eaxﬁ”?bix%agwﬂ1h”FEbG-265 thiae

arrangenent interval between the nozzles 21 is equally set at L'in the

pverlapplaeta@cneﬁﬁtﬁndfouhélqubbeoeéenhﬁpmhggs&@%&bﬁn1sTh@+@n&nngenent
i nterval between the heaters 22 outside the overl apping section set at L

which is gH8athhe bhether apgeredverlhgptaly between tBe(nozgkas 21. In
contrast, the arrangenent interval between the heaters 22 in the

over|l appi ng seniipIG) s2) €63 idaset heo dve ag@ED) . | MAera atesube] ween t he
nozzles 21, and is set at (L-D2). In the exanple shown in FIG 4C, both the
ar r angenethei midpohhtbsedbfiethet beendapping?28eanlionke &heaidgeddny i nt er val

bet ween the nozzles 21 outside the overlapping section are set at L. Both
the arraniyehenvalnierbvhe brinséngt hénhedizestlonahdtwhenathenyppent

i nterval between the nozzles 21 in the overl apping section are nore than
those out:rR@inaecposttiapppng thet lewerahandiagseesition+ds) sefickerbieng to

t he above, |n the examples shown in FILGS. 4A and 4B, the center |line of the
heat er 22°%Bﬂ tke kenyhich is the landing interval outside the

overlapping sections.

That is, the interval between a droplet poslitioned at a
distance of (L+a)xN/2 from the left in the upper overlapping
section and a droplet positioned at a distance of (L-a)xN/2
from the right in the lower overlapping section 1s set to be
L.

A method for changing the ink-droplet landing interval
in the overlapping section will now be described.

FIG. 3 1s a sectional view showling the structure of the
discharging portions 30 of tﬂe 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 slilicon substrate

23, and the driving thereof 1is controlled by a predetermined



1r - 12 - ' |line of the nozzle 21 are di sposed offset fromeach other 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.
FI GS. 5A and 5B show the paths of discharged ink droplets, respectively,
corresponding to FIGS. 4A and 4C. In the exanple 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 reasdf, =an ink droplet is discharged
while deviating fromthe center line of the nozzle 21 by a predeterm ned
angle. Therefore, in this case, the amunt of deviation of the |anding

position i apiPPagScaechile. 9oPRe RledBEr&2) reﬂatbsrtmkisﬁgpbat m@laac B#r,gi ng
position to the printing surface increase. For exanpl e, when the gap

doubl es frpgsrRdxhmpke, f@@iﬁ”&ﬂétd9§p868d36h08h6|§9b9999£8523|n contrast,
in the exanple shown In FIG 5B, since the center line of the nozzle 21 and

the center |inermyd pderiepdmy 2 ¥ 1ifd denk athdniker 0P8 dadle HagLhgrged in

parallel with the center line of the nozzle 21. This also applies to cases
i n which tfige alisabgEN2At | AtR6¥RI6 SHkéyeenethavingztescdiaeng bpbwnean the

heaters 22 are nore than and | ess than
nozzles 21 1s formed on the partitlons 24.

Ink supplied from an ink tank (not shown) to an ink
channel (not shown) is guided to the 1ink chamber 25, and is
heated by the heater 22 therein. An ink droplet 1s
discharged from the nozzle 21 by energy of heating.

In the dilscharging portions 30 outslde the overlapping
section, the heater 22 and the nozzle sheet 26 are placed
relative to each other so that the center line of the heater
22 and the center line of the nozzle 21 coincide with each
other. The interval between the center lines 1is equal to L
shown in FIG. 2.

FIGS. 4A to 4C are sectional viliews showling three
different examples of sizes of the discharging portions 30
arranged side by slde inside and outslde the overlapping
section of the head chip 20. In the figures, 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 arrangement

interval between the heaters 22 1s equally set at L in the



those in the overl apping section. Accordingly, in this case, even when the
gap changes fromRl to R2, the anount of - 13 deviation does not
change. Even in a case in which the interval between the heaters 22 is | ess
than the interval between the nozzles 21 in the overl apping section, as
shown in FIG 4B, an ink droplet is discharged while deviating fromthe
center line of the nozzle 21 by a predeterm ned angle, in a manner simlar
tothat in FIG 5A This also applies to a case in which the interva

bet ween the nozzles 21 is nore than L-ahd 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 interval between the heaters 22 I's nore than L.

According 4o | Ssedtifon AU Wt I S Vehe ObydPiadb PRECLEC RO
SBBHY Pdetina

overlapplng s nore than the ndlng I n erva

over | appi gﬂ?ée&fafbéxﬁaﬁ@eiﬁ%% (1)pd 000 chd G wisgvﬂ BGE\AE&B the

heaters 2271s equal®1nsi de appi ng section,

interval Rejaerlhgify e £6n Uls | se ™€ 1 NADLdNeL s NEghy R Qem@en the

arrangement interval between the heaters 22. In contrast,
the arrangement interval between the nozzles 21 in the
overlapping sectlion is more than the arrangement interval L
between the heaters 22, and is set at (L+Al).

In the example shown in FIG. 4B, the arrangement
interval between the nozzles 21 is equally set at L in the
overlapping section and outside the overlapping section.

The arrangement interval between the heaters 22 outside the
overlapping section set at L which 1s equal to the
arrangement interval between the nozzles 21. In contrast,
the arrangement interval between the heaters 22 1in 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, both the arrangement
interval between the heaters 22 and the arrangement interval
between the nozzles 21 outside the overlapping section are
set at L. Both the arrangement interval between the heaters
22 aﬁd the arrangement interval between thé nozzles 21 in
the overlapping section arélmore than those outside the
overlapping section, and are set at (L+A3).

According to the above, in the examples shown in FIGS.

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



heaters 22 in the overl apping section, the case (2) in which the interval
bet ween t:he nozzles 21 is equal inside and outside the overlapping section,
and the interval between the heaters 22 is |less than the interval between
the nozzles 21 in the overlapping section, the case (3) in which the

i nterval between the heaters 22 in the overlapping section is |less than the
I nterval outside the overl appi ng section, - 14 and the interval

bet ween the nozzles 21 in the overl apping section is nore than the interval
out side the overl appi ng section, and 4 He case (4) in which both the

I nterval s between the nozzles 21 and between the heaters 22 in the

overl apping section are nore than the intervals outside the overlapping
section. gkl 8! ¥ne' A2kAR1,R000! BGKALARN bREMTORIEIES ddbrl REHEHAPPI NO

'section i §Tess than ng 1 nter SuCsi §€ 't e OV Er apping-se

in the ca egg%gfgﬁrﬁﬁh%ﬁ %uh@tEBV%heb8b@§§QR§E§ﬁh% AR P22 1S equal

I nsi de an e overl appi hg sect Nterval between the

nozzles 21 is iﬁ'éoﬁ@? s£heih”%1§§vé‘ica€ﬁ1¥"e§l@ WHCLACRTBN S4€2 itRet NE

over | appi ng secti on, I ch t e intervall befween the nozzles

21 is equgknias iin@” £0¥he! HealktBe %eahapmhagc%@ewrrm%n%f g nterval

between the heaters 22 is nore than the i nterval between the nozzles 21 in

the overl agpzng 98CLbIRciliBewiRRCehdh bRhWR €R fth% oV 1\glp Ry ween the
heaters 22 in the overlapping section is nore than the in erva out si de the

over | appi ggcggoehi.on, and the interval between the nozzles 21 in the
over |l apping section is less than the interval outside the overl apping
section, and thEGSaseA (dndi 5BwWhow tieé hpaties i of edyatRabgedesnkt he nozzl es

21 and between the heaters 22 in the overlapping section are |less than the
I nt er val sdoop3etls,t respeetisppyngceeresponding +tolFIGS. 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
1s 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 R1 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 also doubles.

In contrast, in the example shown in FIG. 5B, since the
center line of the nozzle 21 and the center line of the
heater 22 coincide, an ink droplet 1s discharged in parallel
with the centeriline of the nozzle 21. This also applies to
cases in which the arrangement intervals between the nozzles
21 and between the heaters 22 are more than and less than

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

even when the gap changes from R1 to R2, the amount of



By adopting any of the above cases, the landing interval of ink droplets in
t he overlappi ng section of one of the adjoining head chips 20 is increased,
and the landing interval of ink droplets in the overlapping section of the
ot her head chip 20 is decreased. In order 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 between the heaters 22, the heaters 22 need to be placed

i nside the ink chanbers 25. Accordi ngkyl3wken 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 Cha&g€gﬁﬁf?%h@6 %h@gtaéﬁég$gferent from each other, as shown in
) e a 0

FI GS. 4A and owance positional accuracy of the nozzles 21

and the heater §24 iij"l%:g{?%ﬁ% dﬂlcﬁp@t{%ﬁ\t&tﬁ/}gﬁ%%ﬁ%&r}g int erval

bet ween the nozzl es e I nterval are changed
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t he all owance for positional accuracy of the nozzles 21 and t eaters 22

i s equi val ot w@ﬂ@%aﬂ SsdHELOY CTaSPPhNeh SEELFPE, MBXtanaifRt hod for
driving the head chips 20 11 be described nore specifically. - 16 In

this embodirdtet A PaiiscHargb® vhile "EafL 81§ £Pom! €hEl t¥RLefO01 et O
switch between the discharging of ink droplets fromone of the head chips

20 and theofli 9t ai@i20e of1 K & rPidd@d tefminied hen@lépriheadmaher20 at a
position where the interval in the printing line direction between the

| andi ng pasinilar dfo athatkinrEgs et54l scitatgeall§o oapplipectdi & dasehdmgi ng -
portion 30 of one of the held chips 20 and the | anding position of an ink
dropl et divdcieh gaee fimtervabdm fweendi Hohaneg aibepo2l i bs BOref théaw btdmed head
chip 20 is closest to the landing interval outside the overlapping section.
Thi s makesthe inkenvale hetwesmvthe hdter e 15 lessl tgapoki tévraoOf ink
dropl ets between the head chips 20, or to nmake the difference unnoticeabl e.
FI GS. 6A t8%E gy pihiqh the rnteipodivetiveen Whe trefF#tes hel dlscheFgi ng of

i nk dropl ets between the head chips 20. In these figures, ink droplets on

the upper $1&fk handjitha dYariabhoriest the DR ng? SR pha®, and

ink droplets on the | ower side are discharged fromthe other head chip 20.
In FIGS. 6A to 6E, the center positions of the nozzles 21 and the center
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l'andi ng i RiyYPM¥tS in the overlapping section is more than the landing
interval outside the overlapping section in the case (1) in
which the interval between the heaters 22 1s equal inside
and outslde the overlapping section, and the 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 séction, and the interval between
the heaters 22 is less than the interval between the nozzles

\21 in the overlapping section, the case (3) in which the

Iinterval between the heaters 22 in the overlapping section

1s less than the interval outside the overlapping section,



y - 17 .FIG 6A shows design values concerning ink landing in this

enbodi nent. It is assunmed that sixteen ink droplets can be discharged in

t he pverl appi ng section fromeach of the head chips 20. It is also assuned
that the ink-droplet |anding interval outside the overlapping sections of
both the head chips 20 is 42.3 Vim The landing interval in the upper
over |l apping section in the figure is set at 43.6 umwhich is 1.3 dam | onger
than the landing interval outside the overlapping section, and the | anding
interval in the | ower overl apping secti@a s set at 41.0 umwhich is 1.3 um
shorter than the landing interval outside the overlapping section. Wile
these values slightly vary according to the positional accuracy of the

ST MM ot Bl L s
ngfllj;[ inonal acgg) Sc{} te“hoél?e;a;(;#ehaﬂ} (r%ﬁ g%??‘@g %%%%?,% ¥l§% %%?%@a%?Zige e in
whi ch ? hg%fée‘%éé'tdl}’\/eagd}q’ %qeen%aeg(? n )a?lﬁlt]n‘g{]%%él%?%}g ?é?\/\g%ﬁggﬁl%ead cm)p 20
the pri nt FAE LD S A1 WA Thothend 00 ACEreATCH IR 1 The
Over overl San i SRF ISR d A A (HOTLSeriaty Frafip the' e

interval oy e8AUgpilfy @i ng interval outside the overlapping section
Therefore, by switching the discharging of ink droplets fromone head chip

20 to the othegifheadri®, PtRe abnlaly ReYdrven, dfhahowidbpiethetieahd he

head chi ps 20 can be nade unnoti ceabl e.
overlapping section is less than the landing interval
outside the overlapping section in the case (1) in which the
interval between the heaters 22 1s equal inside and outside
the overlapping section, and the interval between the
nozzles 21 is less than the interval between the heaters 22
in the overlapping section, the case (2) in which the
Iinterval between the nozzles 21 is equal linside and outside
the overlapping section, and the interval between the
heaters 22 1s more than the interval between the nozzles 21
in the overlapping section, the case (3) in which the
interval between the heaters 22 in the overlapping section
1s more than the interval outside the overlapping section,
and the interval between the nozzles 21 in the overlapping
section is less than the interval outside the overlapping
section, 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

overlappling section.



FIG 6C shows an exanple in which the relative difference in | anding
posi ti on«<between one head chip 20 and the other head chip 20 is +13 um
Referring again to FIG 2, a description will be given. In FIG 2, it is
assunmed that the relative difference in | anding position between one head
chip 20 and the other head chip 20 is B In this case, when the first to
K-th ink droplets fromthe |eft are discharged in the upper overl appi ng
section in the figure, the K+1-th and subsequent ink droplets fromthe |eft
are discharged in the | ower overl appi aglSeetion, and the | anding interval
bet ween one head chip 20 and the other head chip 20 is closest to the
l'anding interval L outside the overlapping section the distance fromthe
position Ato i.n 0 i e rI section is
bﬂ aﬁiﬁ'g‘tghgt gﬁ@’e%fl?r WP ﬁ%o% e, the 1Ny :

given by (L+a)X omthe position e smn chi ng

t o K
Snce i rbteavel 8 SMEAARRAS G cralidffiny sedired of g ©-
L2+~ (L- t N+1
( Equag i oﬁb% NE@ ?fg’&f\]{){?&)@ (2x ?le a)d (?ohj?eslt;szeonl/#g méﬁéﬁeléwm rhdi_ﬁ% )
relative thtta%%fic«af &Ax@r&ygﬁa&@'fd Qhd w&ﬁ #e 6C,

when a = E, 1 mare subs |tuted In the above

Equat i on %th%re%%@dscl-ﬁ Dhenef qéacrée[hédw exanpl e shown in FIG 6C, when
the first to thirteenth |nk droplets fromthe left are discharged in the

upper overl appifdog@eti €8, cRBflgbhehkoyhiceeniah Hatwidnsatieemozlesdrapl ets
fromthe left are discharged in the | ower overl appi ng section, the

i nk-dr opl epelr@ngiengeigiiotysv @if ithd inaxlidy i1y Khée®@Ctd Ae qslat&mi s glein ng
position is 42.3 um Accordingly, by sw tching the discharging of ink

dr opl et s thenupperheadfawes oF tthe hmkotdhembessd Z%i p 20 at that position
t he boundary between the head chi ps 20 can be nmade unnoticeable. FIG 6D
shows an exanpl® ¢enkhasgh.ths orderi te d¢hahgeecrthe ilmteavdilnpedorsien on

bet ween one head chip 20 and the other head chip 20 is -8 umlIn this case,
when t he BBGVBGE&GEﬁ 87 1the heatens 22 aadbxihhe|Blagpdh inside dthe
Therefore, in the example shown in FIG 6D, when the first to fifth ink
dropl ets iPBnFPﬁ@bP§Ft2§re di scharged in the upper overlapplng section, and
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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 dlfferent
from each other, as shown in FIGS. 4A and 4B, the allowance
for positional accuracy of the nozzles 21 and the heaters 22
1s decreased. In contrast, when both the interval between
the nozzles 21 and the interval between the heaters 22 are
changed while the distance between the partitions 24 is
fixed, aé shown 1in FIG. 4C, the allowance forlpositional
accuracy of the nozzles 21 and the heaters 22 is equivalent
to that outside the overlapping section.

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

described more specifically.



- 20 printing direction at the swtching position is 42.1 umThis value is
closest to 42.3 umwhich is the landing interval outside the overl apping
secti;on. FIG 6E shows an exanple in which the relative difference in

| andi ng position between one head chip 20 and the other head chip 20 is +30
um The above Equation 1 will now be reviewed. Wien the value Kis less than
or equal to the nunber N of the discharging portions 30 in the overl apping
section, it is possible to cope with the relative difference in |anding
position between one head chip 20 and-thé ether head chip 20. That is: -~
(Equation 2) K s N Therefore, when the relative difference (3 in | anding
position is less than or equal to 20.8 (dam, it is possible to cope with

o SRR ik SR BB,
cope wt hdacla];sgi nﬁgfe&é%ﬁgé%%&%%% %?%‘E%%rr‘ g?kr’%/ %’}s{:frxﬁfg%% I(g?sﬂiﬁr(} t he
har the 1S JHPLEhe o id Mpdl Efogte dha Sy REbhEngo L, "
n e upia RE RS Aol Cly SYhd R oRIETRH ¥y & hedtErgnocher o
dropl ets hiipd d Sidtedvari if AHIrittide 1M al'eadt £6h Poebwebi®

di stance fromthe position Ato the 'swtching position in the upper

over | appi RtheP AHrid 191y igo i t4esh RF (antaniK adds1élt st bscRaF§OM h6mPQsi tion A
to the switching position in the |ower overlapping section is given by
L2+~- (L- a)opleddifil) d18omarding pxiici a80 by dve | ONGtRE hégd dehiips enge

t her ebetween is L: L2+4[3-(L-a)X(N-K+1)-(L+a)xK' = L Wth the substitution L2
= Lx( N+1) and@Eqh# landind poditddnt- 9 Lamr) iRk xdoplet discharged from a

speclfic discharging portion 30 of the other head chip 20 is

closest to the landing interval outside the overlapping
section.

This makes 1t possible to remove a difference in
landing position of ink droplets between the head chips 20,
or to make the difference unnoticeable. |

FIGS. 6A to 6E explain a first embodiment of switching
the discharging of ink droplets between the head chips 20.

‘In these figures, ink droplets on the upper silde are
discharged 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 nozzies
21 and the center positions of the heaters 22 are made
different from each other in the overlapping sections of the
head chips 20 so as to change the ink-droplet landing

intervals.



Wen a = 1.3 Nm L =42.3 Eun, ~ =30 Vim and N = 16 are substituted, K
I's approxi mtely equal to 3.77. Accordingly, in the exanple shown in FIG
6E, when the first to fourth ink droplets fromthe left are discharged in

t he upper overl apping section, and the fourth and subsequent ink droplets
fromthe left are discharged in the | ower overlapping section, the

I nk-droplet landing interval in the printing direction at the sw tching
position can be 41.7 umlIn this case, the nunber of ink droplets landing in
t he overl appi ng section increases by end7te -seventeen. Therefore, it is
necessary to give discharging data to the discharging portions 30 while
sequentially shifting the data, when discharging ink droplets fromthe

| head chi : . Y : it chi
211, 12 PLRR, O B ki AL AR IR B 1
Fi o, 7a tor SHYSRARIN 10 10 L0 Busfifed Qi SLpf08h NSRRI on 20
to the prid}{ﬂ%%iﬂ&f&éi%s%grgﬁ b iR FS e SR80 Bom FOEcEXGEP €,

when the gap is mm i n anpl es shown in FIGS. 6A to 6E 1t Is halved
to 1 nmiRHG P BH G TP 1) £ Gisd/hddun(da R OUHKE 110 dfrop 1L 9aP

fromthe | eading and of the'discharging portion 30 to the printing surface

i s reduced gnaiay findddvial L EE hasd GFetTappin @ S8Bt £6nS O both FI GS. 6A

to 6E is used. In this case, since the landing interval is changed by

pl aci ng t khec sy dnxﬁgiznuigﬁ4zh§|3@zzle 21 and the heater 22 offset from
each other, when the gap between the | eading end of the discharging portion

30 and the priThengaadihacdnit2rivallyds thee wipeuniovelrlappigyy isedtion nt er val
is al so hal ved. Therefore, while the ink-droplet |anding interval outside
t he overl dppithe FHgumn is sEX At/i43 . ohintlwhisclsids [ar3 tpon thaigem then
exanpl es shown in FIG 6, the |anding
" 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 sllightly vary according to the

positional accuracy of the nozzles 21 and the heaters 22 in

an actual device, they are substantially close to the design

values because the accuracy of the adjoining discharging

portions 30 in the same head chip 20 is very high. Since

the positional accuracy thereof greatly differs between the

chips'zo, the landing positions are offset from each another.

FIG. 6B shows an example 1n which the relative

difference in landing positién between one head chip 20 and

the other head chip 20 is 0 pum. 1In 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 the lower overlapping



interval in the upper overlapping section in the figure is 0.65 ~m | onger
than the«l anding interval outside the overlapping section (landing interval
42.95 Eun), and is half the value in FIGS. 6A to 6E. Simlarly, the |anding
interval in the | ower overlapping section in the figure is 41.65 ~, un,
which is 0.65 ~..imshorter than the | anding interval - 23 outside the
overl apping section. FIG 7B shows an exanple in which the relative
difference in landing position is O Vim in a manner simlar to that in
FIG 6B. In this case, the landing integgal 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 overl apping

o opl ot s (ARG T chi (20 TRRY P of HRF HEMLES, TP eat S S B ¢ on
Shove an” L% SARRS T FRrYal Lo CatdR | PRS ARE PRI PR on
' whi ch SRR aR v i T LT SHLS | HOF ki QU Raury o ¢ e lle fr o™
eaai ng e miadt A S Al o AR PR TR FRtp 20 ke TngETROg LAY

Thi s 15 onbRo Y| ROGRENE T Ao TR0 8 el 02 TS,

'S hal voa FRSHICIGT TG 1 e 5y ShbSti tuting these values into

Equation 1, K eqial $cl3ncwdn ekl $inple i1h WHiTHadR ddtiqundary between
t he head chips 20 can al so be made unnoticeabl e by sw tching the

di schar gi i@ fHerddice tn 2landifp! $ds1itiom veewdeRrorditeZd ¢&wip heo cdter head
chip 20 at the sane position as Iin FIG 6C FIG 7D shows an exanple in

whi ch t he thel atther didd@ratimge 200 iandimguposition is -4 wn In this
exanple, the relative difference in landing position of -8 Nmin FIG 6D
is halved to -Refemring agmimdo FII@. &, teo ddseripddon B sl igliveimg

these values into Equation 1, Kis approximtely equal to 4.9.
In FIG. 2, it is assumed that the relative difference in

landing position between one head chip 20 and the other head
chip 20 is . In this case, when the first to K-th ink
droplets from the left are discharged in the upper
overlapping section in the figure, the K+l1-th and subsequent
ink droplets from the left are discharged in the lower
overlapping section, and the landing interval between one
head chip 20 and the other head chip 20 is closest to the
landing interval L outside the overlapping section, the
distance from the position A to the switching position in
tﬁe upper overlapping section is given-by (L+a)xK. The
distance from the position A to the switching position in
the lower overlapping section is given by L2+f-(L-a)x(N-K).
Since it is satisfactory as long as the difference

therebetween is L, L2+f-(L-a)x(N-K)-(L+a)xK = L.



Consequently, in this case, the boundary between the head chips 20 can al so
be made wnnoticeable by switching the discharging of ink droplets from one
head, chip 20 to the other head chip 20 at the sane position as in FIG 6D.
In an exanple shown in FIG 7E, the relative difference in |anding position
of +30 ~,imin FIG 6E is halved to +15 E.rm In the exanple shown in FIG
6E, whil e discharging cannot be sw tched when sixteen ink droplets are

di scharged in the overl apping section of each head chip 20, sw tching can
be nmade possible by setting the nunber pd ink droplets to be discharged in
t he overl apping section to seventeen, and by discharging ink droplets in
the | ower head chips 20 while sequentially shifting discharging data to be

el ative di ?Piwghﬁé*t‘ﬁr g%ﬁﬂa%%@?& L =S GHE ene head chips 2015 +15
cannot be. sui t ERGUREHAR: Wk R REMZBIGKAMH el y equal to 195 according to
t he above Equa ions 1 the c nd| s N is .ot satisfied.
Further, it is ?ﬂﬁﬁgg?ﬁggyfoiBoﬂecﬁFFh F EIEPGGEGlFﬁqtﬁls way, when the
o O e SRR g AL AR 5 Y R AR 5
8E expl ai Bc? {AbRd erib(ld.'Bmflm, « -SVMé,C*HnRQﬂ = 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 droplets from the left are
discharged in the upper overlapping section, and the
fourteenth and subsequent ink droplets from the left are
discharged in the lower overlapping sectlon, the ink-droplet
landing interval in the printing direction at the switching
position is 42.3 um. Accordingly, by switching the
discharging of ink droplets from one head chip 20 to the
other head chlp 20 at that position, the boundary between
the head chips 20 can be made unnoticeable.
FIG. 6D shows an example in which the relative
difference in landing position between one head chip 20 and
the other head chip 20 1s -8 um. In this case, when the
above Equation 1 is used, K is approximately equal to 4.9.
Therefbre, in the example shown in FIG. 6D,.when the
first to fifth ink droplets from the left are discharged in
the upper overlapping section, and the sixth and subsequent

ink droplets from the left are discharged in the lower

overlapping section, the ink-droplet landing interval in the



t he di scharging of ink droplets fromthe head chips 20, respectively,
corresponrding to FIGS. 6A to 6E and 7Ato 7E. In the exanples shown in

FIGS, 8Ato 8E, the gap fromthe | eading end of the discharging portion 30
to the printing surface is longer than that in FIGS. 6A to 6E. Wen it is
assunmed that the gap is 2 mmin the exanples shown in FIS. 6A to 6E, the
gap is increased to 3 mmin the exanples shown in FIGS. 8A to 8E. Since the
| andi ng interval is changed by placing the center positions of the nozzle
21 and the heater 22 offset fromeach-o2®er in this head, when the gap from
the | eading end of the discharging portion 30 to the printing surface is
multiplied by 1.5, the anobunt of change in landing interval is'also

over | appi A5 Sl (AL ab VIS (g MM LG B0 COBE, ol e
shown I n ThGS BAJ @#&g@é@%%w@g@m s %%ellrhﬁc{@gmper

over | appi ng sectlon int gures 'S onger than € | andi ng

interval QuhairdR it Rt QM %:ﬂﬂg fiPhd |k fgh i nterval 44.25 E. im, and
t ower over

the landing interval In appi ng section is 1.95 Eun shorter

(l'anding interypag, 4@E3§how§)aanﬁaﬂ?NesHﬁwﬁhé%hekﬁ@pf%ﬂd%fvg ch the
relative difference in landing positionis O ~m In this case, the

boundary @girweeenidee ieadrdimp pdb oAb LB Y iKeabchfyy sdedi ng

t he di scharging of ink droplets fromone head chip 20 to the other head

chip 20 athehethate hees dip a0 SHOWBO JG 6B. FIG 8C shows an exanple
in which the relative difference in |an ing position is +19.5 Vim This is

al so because t1Ther abetrevEqdiaftiiehcic@iill hawdbeg revdiewied) | Whenb thienes t he
relative difference in |anding position of +13 Eun in FIG 6C when it is
caused byvahaenKsdlsi Jesentthein tdie egprd e Lhenchunteethdbteff @ In this
case, the boundary between the head chips 20 can al so be nmade unnoti ceabl e
by swi t chddgchhgodnge pordilen=0f30 M diheploster farpinshesemddrhiyf 26 to the
ot her head chip_20 at the sane position as in FIG 6C FIG_ 8D shows an
exanpl o iaowgﬂet 56 Coa Wi Ry e REIAL NP | HARFGRPNSSS (40 &g 2 N, m | n
this exa the relative dlffere in Iandu£ osition.is 1. 5 tlnes t he
t

rel ative PFF‘&I"QHC etween, angy & Pthex hagd chip 2P. i 4

manner Si@h'%r Lo the above.

(Equation 2) K = N

Therefore, when the relative differepce f in landing
position 1s less than or equal to 20.8 (um), 1t is possible
to cope with the relative difference. 1In actuality, K can
be equal to N as long as P is approximately 21.2 (um).

In the example shown in FIG. 6E, however, since the
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
overlapping section is shifted by one dot, it is possible to
consider that the relative difference in landing position of
+30 uym is -12.3 pm. Therefore, when the first to K-th ink

droplets from the left are discharged in the upper head chip



Therefore, in this case, the boundary between the head chips 20 can al so 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 exanple shown in FIG 8E, the relative difference in |anding position
is +45 Eun Which is 1.5 tinmes the relative difference in | anding position
of +30 dun in FIG 6E. In this exanple, Kis approxinmately equal to 19.5
according to~Equations 1 and 2, in a manner simlar to that in FIG 6E, and
the condition Ks Nis not satisfied. -H&dever, when | anding of ink droplets
in the | ower overlapping section is shifted by one dot, in a manner simlar
to that in FIG 6E, it is possible to consider that the relative difference

appr ot mat Ay ShhaPd iRl kiedfafoft ik laddhEpfEifroft bia Lagt )
pPr OXi At o F Forth LAt T o et gl 7
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over | appi i LT ERER R P ohle ELECRERT, Bonl EIDh (B ERE WPOEY Ul ol ot s

fromthe |Qfdridbsiiey! QUELL 24R" 1801 AGN SBF (M) 4.  hivte CRESLahBE PyGREr Of

ink droplets landing i'n the r't appli ng section I ncreases by one

to sevent agfe pdkLLIGWNEItS| fhé ddwiechiRy positfon 6fn THE BbRep. it is
necessary to discharge ink droplets in the |ower head chip 20 while
sequent i aldwershigping seselen 0ioogtéR b HB+RH (840 o Nl¥er O Schadwkdg
portions 30. As a result, switching between the head chips 20 is made at a
di fferent jposid isatisfactdey as iy & thd GELELSécOEREPeiBétwdeh OUst h
enbodi nent of swi tching

L:

L2+B-(L-a)x(N-K+1)-(L+a)xK = L

With the substitution L2 = Lx(N+1):

(Equation 3) K = (oax(N+1)-L+B)/(2xa)

When o = 1.3 ym, L = 42.3 pm, f = 30 uym, and N = 16 are
substituted, K is approximately 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 section, and the fourth and subsequent
ink droplets from the left are discharged in the lower
overlapping section, the ink-droplet landing interval in the
printing direction at the swiltching positilon can be 41.7 pm.

In this case, the number of ink droplets landing in the
overlapping section incréases by one to seventeen.
Therefore, it 1s necessary to give discharging data to the
discharging portions 30 while sequentially shifting the data,
when discharging ink droplets from the lower head chip 20.

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



the |l anding of ink droplets~in the head chips 20. In FIGS. 9A to 9E, ink
dropl ets+on the upper side are discharged fromthe overl appi ng secti on of
one head chip 20, and ink droplets on the | ower side are discharged from

t he overl appi ng section of the other head chip 20. In FIG 9, the
ink-droplet landing interval in the overlapping section is changed by
changing the interval between the nozzles 21 and the interval between the
heaters 22 by the sane length in the overl apping section, as shown in FIG
5B. The gap fromthe | eading end of the2lischarging portion 30 and the
printing surface is 1 mm FIG 9A shows design val ues regardi ng i nk | andi ng
inthis exanple. It is assunmed that sixteen ink droplets can be discharged

those i ' Ehe SRERAREC B8l aroEiAcs Bhedsh Hhe el PRIPE 2inui g °
[ I ' I [ ' bat.h .t he head chi 20 is 42.3
Vim o BBeEs Ty B R eRaRE, B RIS, AR O RE Lpper over | appi ng

section in thexéigﬁ ee%%m?%&saghé neiﬁn?f6§9h7ksto%aé,d eggggfefgﬁan t he

| andi ng i nterva Sl e overlapping section. e’ i nk- andi ng

i nt erval EﬁetﬁéahgﬁgrFB&?BEaEBE”ai§%ﬁh%§?gP38%§Eiﬁh 4% QoEypenhich is 1.3

Eun shorter than t anding I nterva the overl apping section.

Whi e Iheﬁfiﬁ@hﬂﬁssﬁkgﬂab|isV%hﬁr%ﬁEOEﬁhﬁg1BOFH§%.P%§iEBOQEK agpyr acy of

the nozzles 21 and t heaters 22 in an actual device, they are

substant i gkhMpEb0S@nka the ¢ap 98 YahmeinbenausgahpdedCsubanY 18f FubS.
adj oi ni ng di scharging portions 30 in the sanme head chip 20 is very high.

Si nce theepogbt bENaktagsuhadyedheoeal mar aat thediekhtbl eb~ehoRan 1inhe16kI. pS
20, the landing positions are offset fromeach another. FIG 9B shows an
exanpl e i nMawbbchEt heInebghevewdrficer ¢eheegap Faodi theplentiiang eatdween one
head chip 20 and the other head chip 20 is 0 dun. In this case, the | anding
i nterval thetédésphanging gorédonodObtbwebe pirdné&ilght kurrfikcdr dgl et from t he
left in the upper overl apping section and the ninth ink droplet fromthe

| eft in thedueedr bpvhalipphides&sbei sampshaad3asudn that ekgmpiles shawbng
interval is equal to the |anding interval outside the overl apping section.
Ther ef or elntRiEGBouhBaty BEt WEcHSBHe head chips 20 can be made unnoticeabl e

ot ner head cnifh 0hs ade. Jafnenotng EEadlRo’ 1RERVEL A ‘ofianbed 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
1s halved, the amount of change in the ilnterval 1s also
halved. Therefore, while the ink-droplet landing interval
outside the overlapping section is 42.3 um, which is similar
to that in the examples shown in FIG. 6, the landing
interval 1n the upper overlapping section in the filgure is
0.65 um longer than the landing 1nferval outside the
overlapping section (landing interval 42.95 um), and is half
the value in FIGS. 6A to 6E. Similarly, the landing

interval in the lower overlapping section in the figure is

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



FIG 9C shows an exanple in which the relative difference in | anding

posi tion -between one head chip 20 and the other head chip 20 is +6.5 Eun.
In this case, Kis equal to 10.5 from Equation 1. Therefore, the |anding
interval in the printing direction between the tenth ink droplet fromthe

| eft in the upper overl apping section and the eleventh ink droplet fromthe
left in the | ower overlapping section is 43.6 dun. Accordingly, the
boundary between the head chi ps 20 can be nade unnoticeabl e by sw tching

t he discharging of ink droplets from-oréd8 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 bet ween one head chip 20 and the ot her head

Eht o BBV, oL LA L
ST s TR A R e BPRAST S Y e SRR TR
20
section s fabefil. ACSSEN FodlMoOURC Juboieanglincleql s 20
one head ¢5ipn2P 4g %E%.Ofspa Hﬁaghgg Ba2l afthteh%ga%' {59 er5a@ 1QF Shows

an exanple in mhlc e relative erenceé in lan p05|t|on betmeen one

head Ch'ptﬁQ tlnaugﬁ}ecEH%nO ?@&e@ﬁa@h%hbﬁ %Qh'inklﬁ gﬂetlQrBﬂ!s case,

Kis apprOX| rom Equati on 1 Ther ef or the | andi ng

interval tﬁetbéfﬁrhﬂttﬁﬁ o b%%tbQErhﬁFﬁgﬁﬁ seetfied haanihe AinthoRh&t from
the left in the upper over applng section"and the fifteenth ink droplet

fromthe dedplet Ereml enwer 1e¥er iapphegloweli everiapbingEsectienong ngly,
t he boundary between the head chips 20 can be made unnoti ceabl e by

swi tchi ngd2 h® ginsch@hegregoet,i by dwipthiagf thel diechagzdiali pf2@nko t he

ot her head chip 20 at that position. Wiile it is inpossible to respond to
the switofropletsdisonapgenhead thépez@nmpbetbeonthenr Reéd ¢hiphed afie
relative difference in |anding position is +15 wn, even when the gap is the
sane and thﬁtrp¢amtmend|thsrbnuedanylbnuWﬁgnpbbeth@ndughune 2aneani bej s

possible to_respond to the switching in the exanple shown in FIG O9E.
made unnotlceable.

FIG. 7C shows an example in which the relative
difference in landing poéition between one head chip 20 and
the other head chip 20 is +6.5 uym. In a case in which the
relative difference in landing position is made due to the
misalignment of the nozzle 21 and the heater 22, when the
gap from the leading end of the discharging portion 30 to
the printing surface is halved, the relative difference in
the landing position is also halved. This is obvious from
the description with reference to FIG. 5. That is, while
the relative difference in landing position is +13 pm in FIG.
6C, it is halved to + 6.5 pum 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



In such a case in which the ink-droplet landing interval in the overlapping
section irs changed by changing the interval between the nozzles 21 and the
interval of the heaters 22 by the sane |length, as shown in FIGS. 9A to 9E,
when nounting errors of the nozzle sheet 26 and the heater 22 occur, the

di schargi ng angle of ink droplets varies. Therefore, when the gap changes
inthis case, the relative difference in |anding position between the head
chi ps 20 varies dependi ng on the gap. Accordingly, when the gap t f - 32
changes, it is necessary to change tte %hitching position where di scharging
of ink droplets should be switched fromone head chip 20 to the other head
chip 20. According to the above, when the interval between the nozzles 21

and the i a%p&%sb%fa%ﬁ%ﬁéﬁ%éaaatﬁgg? 29 ¥ tid IR HeRIMARG W har i n

t he overl apping sections of the chips 20, it 1s sonetines inpossible

to cope wehl bBfier Ploatitidndiakl @ne®a®.i Bd.andi ng position between the head
chips 20. Wien the relative difference in |landing position is caused by the

m sal i gnment bpiyeenpt BRoWEZ&hCeRdmpld ihewhHeahethéZrelheiR@Si tion where
t he di scharging of ink droplets is switched does not vary dependi ng on

changes i gi@igerenaet H® qfahuaﬁn@apésiwﬁ% tilge elyal.i vandithfier @enple posi tion
is caused by the displacenent of the discharging portion 30 itself (Wen

not causedhbyrehatiliel QiFifeireacéd sphaagidigigapdsdltion dfS J8e¢me $ar WI
change the discharging switching position in accordance with changes in

gap. I n céntisshalvedatoasd um,Winch maanert erdwdll ahettoedhet bavezz| &y 21
and the interval between the heaters 22 are changed by the sane | ength,
when t he subatitutdingf thesee vadulesndintg Bgsiatiiom ils &aused by t he
m sal i gnment of the nozzle 21 and the heater 22, the sw tching position of
di schar gi AgpoexiimRrtedypeaualviei ds%with the gap. This brings the
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 pm in FIG. 6E is halved to +15 pm.
In the example shown in FIG. 6E, while discharging
cannot be switched when sixteen ink droplets are discharged
in the overlapping section of each head chip 20, switching
can be made possible 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 discharging data to be given to
the discharging portions 30.
However, when the gap 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



- 33 advantage that it is possible to cope with a large difference in

| andi ng position between the head chi ps 20. Mireover, even when the
relative difference in landing position is caused by the displacenent of
the di scharging portion 30 itself (when not caused by the shift of the

di schargi ng angle), the discharging switching position does not vary
dependi ng on changes in gap. FIGS. 10A, 10B, and 10C show exanples in which
printing is perforned with two head chi ps 20 whil e naking sw tching

t herebetween. In FIGS. 10A to 10C, blacksc+rcles represent printed ink
droplets fromone head chip 20, and white circles represent printed ink
droplets fromthe other head chip 20. FIG 10A shows an exanple in which
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swi t chi ng {ROYddePRriith FPN9eFTN ¢3ch line, and an ink droplet at the end
of the overl apping section of "one head chip 20 exists between ink droplets

at uhe end of theeRYerhagol iflefeehbobap! sk ShaCToRRIASCRNA 88 ehe ;3¢

Wien there is a difrerente I n disc ng anmount o dropl ets and the

li ke bet wegldhid-dieRf poitidn?80 & ThePHrieHa nid @urFaRee Y - 1the
printer head is provided wth a discharging-portion

1s sometimes impossible to cope therewith.

FIGS. 8A to 8E explain a third embodiment of switching
the discharging of ink droplets from the head chips 20,
respectively, corresponding to FIGS. 6A to 6E and 7A to 7E.

In the exaﬁples shown 1in FIGS. 8A to BE, the gap from
the leading end of the discharging portion 30 to the
printing surface is longer than that in FIGS. 6A to 6E.
When 1t is assumed that the gap is 2 mm in the examples
shown in FIS. 6A to 6E, the gap 1s increased to 3 mm in the
examples shown in FIGS. 8A to BE. Since the landing
interval 1s changed by placing the center positions of the
nozzle 21 and the heater 22 offset from each other in this
head, when the gap from the leading end of the discharging
portion 30 to the printing surface is multiplied by 1.5, the
amount of change in 1anding.1nterval 1s 'also multiplied by
1.5.

Therefore, while the ink landing interval outside the
overlapping section is 42.3 um which is similar to that in

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



i nformation storage neans (nenory) for storing information about which of
the discharging portions 30 of each head chip 20 are used for printing,

that <is, informati on about how many di scharging portions 30 fromthe first
of the overl apping section are used, and what nunber 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. During
printing, information, stored in the discharging-portion infornmation

st orage neans, about the dischargi ng poRbiens 30 to be used for printing is
read by a discharging-portion information readi ng neans, and di schargi ng of
ink droplets in the overlapping sections is controlled by a discharging
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the values 1n the e nt. r exanple, 1t is possible to 4 - 35
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interval in the overlapping section from that outside the overlapping

section isq14mdiyaiPt&rvad. o 39 phL. 0 Vim or t2.0 Vim depending on the
out put characteristics of the heaters 22, the characteristics of ink, and

the like. (2) Ipxd.hiss eHmG m@Elexdniad Mr inaRettHeaard1ag it erval in one
of the overl apping sections is |onger than the |landing interval outside the
over | appi "L Bfsténde bndlLand B rpesition hits o hew. ovEi | & reassectibmn t han
the |l anding interval outside the overl apping section. For exanple, the

i nk- dr opl dsoursdairyngpe twesiy athe rhemd clilpshe2®wean dppimaie aninarisceahlde

equal to that outside the overlapping section, and the ink-droplet |anding
i nterval iby tsvelalng ottes | Gbypeharaing iofh Indy dreopletrerfxom gng thead han t he
| andi ng i nterval outside the overl apping section. The landing intervals
need not rRHE A ity the iolherndwwpdmrhirAakdhy sare Rorltdums (3)

Wi | e the nunber of_printed ink droplets in the overlapping section of each
head chi p SRPYR i} EX%en 6By thi s enbodi nent, the nunber may be set at any

Secti on of eack IRead LIS 0 A SFERBLS I HEREMGPDEAIET® For exampl e,
ﬁgfe' ”%ﬁ;‘@&f@ed&“ﬁ?%&{ir@%&aﬁ&&% fs LGS 1| IFT eaflfP 1Y L6 easing
because the relative difference in landing position is 1.5
times the relative difference in landing position of +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 unnoticeable by
switching the discharging of ink droplets from one head chip
20 to the other head chip 20 at the same position as 1n FIG.
6C. |
FIG. 8D shows an example in which the relative
difference in landing position is -12 pm. In this example,
the relative difference in landing position 1s 1.5 times the

relative difference in landing position of -8 um in FIG. 6D,



- 36 droplet landing interval may gradually increase or decrease severa
dots before the overl appi ng section w thout being suddenly changed at the
begi hni ng of the overl apping section. This can nore naturally change the
| anding interval. (5) Wile the single-color printer head 10 has been
descri bed as an exanple in this enbodi nent, the present invention can be
adapted to a nmulticolor (for exanple, four colors of cyan, nagenta, yellow,
and bl ack) printer head by preparing printer heads corresponding the
respective colors and arrangi ng the pri@7er heads in the printing
direction: - 37 CLAIMS: 1. Aprinter head in which a line head is
constituted by a plurality of head chips arranged side by side in a
printing |jpe.dj O e V] plurality of discharging
portions a}ﬁg%gﬁéﬁﬁé%ré?%£?%¥iﬁ§h$$%eA@$Y§btion so as to discharge an ink

dropl et, wher eiﬁﬁcﬁ%dyeal iitlyc}q{ajtsdigacs}éar QJHég b%q{&daq{i%ﬁth@r%%;?{m%m%%% chip

and a second hea p pl ace an adj oi ni ng port en are

placed so g1 50 £y lgpal 44 ﬁﬁa&é‘%ﬁ@tié@&éi’é"?}gﬁ%iﬂé eyopl et s

di scharged trom sai i scharging portions Iin an o appl ng Section of said

first headscbiups Aphd NS | AT @0} T4 €5 VLo 5B A0 CIPLIPA 6 € digsehar ged

fromsaid discharging portions I'n an overl apping section of said second

head chip G¥reedind£d &Hip 'PN LAC Ot dBhe FosLti¥n MLIideRtG haghng a
plurality of head chips which are arranged side by side and each of which
has a pluralitynofandiexeii@ @l ol iggnedhed @9 &t vl TFFednde | Nk
droplet, wherein a plurality of discharging portions of a first head chip
and a secaml headindigoslerad Bd o465 qih Gilidly 1Or1 ) Oredinkes efied ween are

pl aced so as to overlap, and the landing interval between ink droplets

di schar gedrdYanhwaidli £ exdrareyi 119 Janid imom sposi arorovel |-e3pipng sed®@iIcn 8. sai d
- 38 first head chip and the landing interval between ink droplets

di schar gedf ridnh s gxhmi erhd g capprexstely equadkrtapl? iy aceerdindf said
second head .chip are different fromeach other. 3. A printer head according
to clai m toEQatgansilh and 3 ntin valnarneRe shlmblar ko ofhatitn FXehffyi ng
portions in said overlapping section of said first head chip and the
interval FRdhddie mendidsion Ka N disanl fHg k@4 ons in said overl appi ng

section of sal g.22%227 HAa% Al of 1R Hopredd G371 1Ber

overlapping section is shifted by one dot, in a manner
similar to that in FIG. 6E, it 1s possible to consider that
the relative difference in landing position of +45 pm is
+2.7 pm. In thils case, K 1s approximately equal to 9.19
from Equation 3.

Accordingly, in the example shown in FIG. 8E, the
landing interval in the printing direction between ink
droplets can be made 43.05 um at the switching position by
discharging the first to ninth ink droplets from'the left in
the upper overlapping section and discharging the ninth and
subsequent ink droplets from the left in the lower
overlapping section.

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



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 so as to discharge an ink droplet, wherein a plurality of

di scharging portions of a first head chip and a second head chip pl aced at
an adj oi ning portion therebetween are placed so as to overlap, the interval
bet ween nozzl es of said discharging portions in an overl appi ng section of
said first head chip and the interval -bggween nozzl es of said discharging
portions in an overlapping section of said second head chip are different
fromeach other, and the | anding - 39 interval between ink droplets

Sard 11 aroVeRiRBR RoahRctRat SHaPRppR Br, AnSoko BEReR RSN off cbe |
di schar ged fron1sa'g fiscpar I n o? LQns_Ln sg. d o¥erlapf'n bsection of
ZgLSrZ?ﬁOHHa%%%E ﬁ%tb ?Fehﬂi?$3gggf ##§ﬁ1g§Ch gbzﬁ?:zgihé‘FL?ﬁtsrlhe:?meen
heat ers gfﬁg%gggﬁfgcﬁgr%iﬁghg%ggighggﬁﬁgggggso&grﬁ@%p%ﬂ%ege%%géng%+gsaid
por i ons. 130 st eedieh LAt LR pREKERHD AFRMIERaRho T Rutn CHOTOE AR o\ o

from each g ke B1odnBEATE pOERohD Y01 CTag biPEsBPR] LeseBmBRytULed Dy a

plurality o chi ps y side 1n a printing ne- direction,
and each hayivider PharRbadYoRipdi 56N2% Ghafe PRE 4 0ABEALEGRE Db S1 £06n PT i Nt Ng
line direction so as to discharge an 1nk droplet, wherein a plurality of

di schar gi nerdiprthLosiwfrdcfi @t head chip and a second head chip placed at
an adj oi ning portion therebetween are placed so as to overlap, the interval
bet ween nozzl er1ds.saial b VH %P N P tHQNSEH enffo DRI B FH NEvixtdmn of
said first head chip and the interval between nozzles of said discharging
- 40 por tilmslamd g cverinippdnopietsi bn the skead selchpsl head i PIGSe
different fromeach other, the interval between heaters of said discharging
portions i sk Pbyeinkhpiropletstonnthé ypperfside areditsciapgeld tficom

i nterval between heaters of said discharging portions in said overl apping
secti on ofth@jeverkanrpingfeehlion o€ onefheadtchipn2actndthek, and the

| andi ng iqﬁgrval bet ween i nk drgglets discharged from said di scharging
portions (FFRELDHRR IR Iekctidn aFe sdischardsd nesem cH® and the

| andi ng i nterval between ink drop]lets discharged fro ai d di scharging
portionsiQY%ﬁéaP I%ﬁﬁ#{éPs t+%ﬁ %ghgﬁp%egiégﬁ592g§d chip are different
from each ot her Aprinter C I NG ne. ,of, t recedi ng
cl ai s, wherei %nt ﬁéq'anggi ril:glel r?tng(re_\a/dagioapgle?q{mg'ear&ir{% g‘?%c{)tﬁ%&asl c?‘lnscr:}ﬁlae?ged from
said di sc i | St 4 dh SAd i i i n the

| andi ng i me%lvla E{)Ié}ﬁ/veen |:%1(Eh d?%g?@%@é%ggg%g%gégﬁé%nmt%% %ﬁ% argi ng
portions Getiidkh el RYS21 8P 1%as€ CEthe LA e PREL Be BiRdéh f thS Ihdwesh s hi p
and said second head chip, and the landing interval between ink droplets

di schar ge@ % nymtsnd Gsethies Chei PO 1D OEfié OBe t Tapiiltly Wéedt B6W) Ngls SEEdwON | S

| ess than the |landing interval between ink droplets discharged from said

di schar gi dgp FIG. @&B. oUllse dears af xom vetié appading emid orf | thé hid sxdtiearg irend
chip.. - 41 8. A printer head according to any one of clains 1 to 6,
wher ei n t pedtdre &P iandertle etvebng | shrfaopl B¢ sl duscharged from sai d |

di scharging portions including said discharging portions in said

over | appi ng seETGen 9As shiowsd desigme vefluss drefdarginge dake Hignddmy dai d second
head chip, and the |anding interval between ink droplets discharged from
sai d di schRds exampke.ondt nisAspwned | that rylxeaen cinbrdrorleftsh«amead

chipis different fromthe | anding interval between ink
" be discharged in the overlapping section of each head chip

20, in a manner similar to those in the examples shown in
FIGS. 6 to 8. The ink-droplet landing interval outside the

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



dropl ets discharged from said discharging portions in said overl apping
section of said one head chip. 9. A printer head according to any one of

t he preceding clainms, further conprising: discharging-portion information
storage neans which stores information about discharging portions to be
used for printing, of said plurality of discharging portions in said
over | appi ng sections of said first head chip and sai d second head chip. 10.
A printer having a printer head according to any one of the preceding
claims. 11. A printer having a printef Bgae in which a line head is
constituted by a plurality of head chips arranged side - 42 by side in a
printing line direction, and each having a plurality of discharging

portions align i h Nt i, 0 irectiqn,so ischarge an ink
dropl et mhere&ﬁeagﬂkusﬁﬁbégkoﬂ%ﬂpgg aﬁbﬁﬁ%bs rgﬁoﬁggoFggg#irst head chip
and a secng ' ced at j Ql.0d [ tﬁﬁﬁﬂ r

pl aced so as ’{l;%%g)vigq gsf?étgir? tirai“e %n?fyr@ﬁ@ng%r \%%tt 5e véa:’gﬁg ﬁ%ﬁ rop gtsg
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first heag c%?%ﬂ 2?(5)%&% agldﬁfrll{gégil%q@%\;%q%ﬁ{e'{ém%nl %E{g%’;ﬁoapl e e: di schar ged
from sai d Qj.sGhalgi iQns i /€ | it [ cond
head chip Og}reé& I _a(;{ryér#%%ig%p'eaéﬂl%t %ﬁfﬁi@ﬁ%rﬁﬁﬁg&h&ﬁerﬁﬂa pi'rstfnt er
head in WRiHeN 1%%:?‘3;%% _%ﬂpixfgf)fh%dﬁj]l&?QSb}é@c Rral id YuPwiidd 1&iPs
arranged side by side in aprinting line direction, and each having a
plurality paf shioy®ed ¥ndeh R 1@RIIHd ARG rivall rityiidd ivhe |dvasr 1dHpTAGlg on so
as to discharge an ink droplet, wherein a plurality of discharging portions
of a firstgetgadmchi p and a second head chip placed at an adjoining portion
t her ebet ween are placed so as to overlap, the interval between nozzles of
sai d di schargi whiper these walaesowdighppyngasechceprdingaitd thest head chip
and the interval between nozzles of said discharging portions in an

over | appi pgsdddionml. @fcawiactys edbrithehaad: 2dlesy 2dr andl ftfher dretatferem 22acln ot her,
and the landing interval between ink droplets discharged from said

di schar gi & actugd deptlideonghiey fded shstandiadd s ethdsen tf e dg9dan  head
chip and the I anding interval between ink droplets discharged fromsaid

di schar gi ¥§1¥6st ibeeause ddied asramagipiafy %ﬁ%?@i%iq}%‘g'&ﬁﬁi%ad chip

are different fromeach other. 13. A printer _having a pr.inter head in which
a line heR§Etdopsn30 di eofaé“eplhﬁaéfi 1bfz‘)ngasd ‘%ﬁypgu?ﬂq‘r'anﬁd‘%q de by
side in a_printi irection, and.each Vi | ural i of, .di schargi ng
portions g?’iegrﬁ}é’gq‘%& iy &qcﬁ’t'ﬁaf?g !tﬁ?ge(ﬂt}?gc]{él%gﬁugéiﬁet%sy(ﬁ%tc fﬁ‘g&%ae?l i nk
dropl et WRASLE BoA RAW Alaniaf ol HYsIENUH Wb YrldeUtS Hlonf dddip laltfidfbChi P
and a secon ead'r chip Blac_d at- an adj oining portion therebetween are
placed so as tprayveshaphokBeahNnbgaMphePehVRBACROERLCSe2RtIFed di scharging
portions in an overlapping section of said first head chip and the interval

bet ween n@izlferedlcesand 1énTAMY Pord iV HHtvdeh DhedWRIdBRMNITY 202 &HdN of
said second head chip are different fromeach other, the interval between

heat ers ofthe 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 the lower overlapping
section 1s 42.3 pm. Thaf is, the landing interval 1s equal
to the landing interval outside 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



sai d discharging portions in said overlapping section of said first head
chip and:the interval between heaters of said discharging portions in said
overl appi ng section of said second head chip are different from each other,
and the landing interval between ink droplets discharged from said

di scharging portions in said overlapping section of said first head chip
and the landing interval ink droplets discharged from said di schargi ng
portions in said overlapping section of - 44 said second head chip axe
different fromeach other. 14. A prim &0 hraving a printer head in which 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
dropl et el urality of discharging portions of a first head chip
and a secgﬁ %hgggigﬁkg'placed at an adj oi ning portion therebetween are

placed so as 1Rr@y ek AnoRidal ExhADIL Nth | LG Andotaam gk dropl et s

‘di scharged from said discharging portions 1n an overlappli ng section of said

first heagiebpedBd 1he1haR9hEIpbELEIYA! bREWUERNOhE NEAGPLRLD FbSERAET 9ed
fromsaid discharging portionS In an overlapping section of Said second
head chi ptReeodhbtengall thep 28CRs0LBEE. pho. fnPthiseEadsCoRdLBJegRaNy ONE
of clainms 10 to 14, further conprising: discharging-portion information
storage meangof or £ebar Egdaitnbar mat i tHe2pote(li 8REALEAALNHOLALEBAFaL O1he used
for printing, of said plurality of discharging portions in said overlapping
sections ehespriintingt diesdtibhpbatwesni theetenthhead éhoplet from

di schargi ng-portion information reading neans for reading information
concer ni nghealdfti tnhahgi ngppor dbventappihg seetilbn asédtherepevahthg whi ch
information is stored in said discharging-portion information storage
means; andinki droplginfromnthel LleEtninf bhecdovenl dveyglappingssaatyong of ink
droplets from said overlappi ng di scharging portions of said printer head,
based on i8e48nfownnt i Bacerdinglysathe dpeundayy neebéeen obhe nheadat i on
readi ng neans. 16. A driving nethod for_a printer head in which a |ine head
i s constithira %9 ﬁabIH?aﬁPa9 groptigeehipsbyr PuhEeivg dkhBy side in a

e . di Lon. q . | i ¢ di seh .
Por i ons S FEheEeERe RE HRRNEFAGLPFRCEEPPCoRe choed dafh 2 ERnERBe an i ni
d | et [ | f.disch ' [ f fi head chi

aagpaegec%ﬁﬁéﬁggﬁg%ﬁ§%5§|%égaeaFH%§C%§%%#%?%80L2?f?inothgrehéf&eeﬁaarg P

pl aced so as tPQ[(?VQj(P ﬁhs%‘#;ﬁ%ﬂ{ ﬁé&gdpr@%é qﬁrmcﬂ)q{ﬂ@eﬁrbﬂm% opl ets

di scharged from sai lons 1 n an overlappi ng section of said
first heagy£hbPerBE iH€14RAPHGIbE1 L1YA! bEBHYBRNOhEKnEAQPERLS FbSEaRAT ged
fromsaid discharging portions 1n an overl apping section of said second
head chi ptie eothétf chéad Ehopr 2achsothefm. antinsehis ftdasé, eatlschip and said
second head chip are driven so as to switch the discharging of ink droplets
from sai dappsaximately pequadbnto 06 . 46 firémr Bquathon chi p Tihet&Eorde schiaegi ng
of ink droplets from said discharging portions of said second head chip at
a positiohandibne imeerviakbriml thetpebtntihg dinechiopobetweenothansixth4e

ink droplet from the left in the upper overlapping section

and the seventh ink droplet from the left in the lower
overlapping section is 43.5 um. Accordingly, the boundary
between the head chips 20 can be méde unnotlceable by
switching the discharging of ink droplets 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



ink droplet froma specific discharging 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 fromsaid di scharging
portions outside said 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 chips which are arranged side by side and each of which
has a plurality of discharging portions3adlrgned so as to discharge an ink
droplet, wherein a plurality of discharging portions of a first head chip
pl aced and a second head chip at an adjoining portion therebetween axe

placed so g% oYL héka %ﬁfp!f@diQ%ig‘t valpPeiygen44u, & opl ets

di scharged trom said di scharging portions in an overlapplng section of said

first headaq;?ﬂéh?&:frﬂ‘&téﬁf & ineoiﬁi%vﬂor{P%d@ﬂRAmkl.drOﬂ{éeféf&iiéphﬁ{eggd

fromsaid charging portions in an overlappi ng section of said secon

head chip jsi@isl f{t&Pfalrom ﬁ@&fggﬁxb@i_ng & Lo IvStwdgiaddi p and said
second head chip are driven so as to swtch the discharging of ink droplets
from sai d eheehadER U eT dFSptbe ©F £:561 deHd redsdead e Rugpgest he di schargi ng
of ink droplets fromsaid discharging portions of said second head chip at
a positiorovdiEl£ppiey section i did@rvvd HEftEartt it anebpie P aEidn @hedf an
ink droplet froma specific discharging portion of said first head chip and
t he | andi rigefposin i the alower | oxkexit aypd brig feemn fors pleci 41 €7 dins.char gi ng portion
of said second head chip is closest to the interval in the printing |line

di rect i on Azxtossbindlgndi the fosandars wdtwedn ditoplheasd felokpss @0 alirs ddear gi ng
portions outside said overl apping section of said first head chip or said
second hedhdshiynndigicemalpke herswiktehing vy didharding ofHrink er head
according to any one of clainms 1 to 10, conprising the step of driving said
first headmoRletthdron Pnedwad kP il fadhe athenihead (g piZkady gi ng
of ink droplets from said discharging portions of said first head chip to

t he discmgaﬁqu?Qﬁiﬁ#ﬂPdroplets from sai d di scharging portions of said

second head chj t pqsi t.i on rre the_interval between. .the |l anding

posi tion of anhgﬁiedaﬁplétimﬂﬁﬁs %QﬁbéPfffsgpg &Pg%hﬁ ﬁgﬁ%Pgﬁngfogaid
first hea i I i [ td,0n..of ihk oma specific
di schargi %&%ﬁ%ﬂ‘%ﬁ}sa?gbdséégaéﬁgf%eéélﬂ%iiﬁp?sf% oﬁ%g{ﬂ%q% ‘{l{?e interval in
the Printirddddite i fdd b A Ofhd A gL RO 1O0S 0f 1K /e from
sai d di scharging portions outside sal o&ggiapping sectléﬁnof sal I rst

head chip toe SR 192QY SR £l Rthe reXdtivid d¥F firdiY -firadnding Ng

met hod according to claim 16,17 or 18, wherein said first head chip and
sai d secopdsigdobrc s thiee ghine/entttAAPdaBibld ao tdespbisT tar gihieg of i nk
droplets from said discharging portions of said first head chip to the

di schar gi swidichimg dmofilet ®xXamphes aslbwhi sloh&# 1@ .nPHorti ons of said second
head chip at a position where the interval in the printing Iine direction
bet ween | andi ngnpsychi encaseadn whighophet ihkodrapdedcilndingschar gi ng
portion of said first head chip and the | anding position of an ink droplet
from a spd@teryadi dahdhg Ryesdranpinosealiieon déhangad &y Fhahadingsest to

the interval in the printing |ine direction between the |anding positions

of ink drgﬁﬁeéitﬁramlsﬁe&;meﬁb%iwzg&% i%f‘hﬂjt%?%é'%vrwd’;&vd I&ﬁ'ﬁ ng
section o 23% irs e chi r sai.d secon e i n di s¢char gi ng
i 5 25t (e i stk o e QR Porkdl Phiga

grsgﬂgrg{ns ort:o iLtsaid over | inO ecti.on Eg}%gt%b;t;aid firgldhead
chip and ¥hP wggﬁé%sfremsp,oeéﬁf%&%ﬁ% et %ﬁlo Bt peates on’ Tk
3¥ °Eﬁ?ésf PoPoRllng I, ek o <, 2o duik 8*?9{?1%;#%{2 aiee " O O

. . Con. 20, A.Dri e : .
acoor dancAReReRorfe BB T idee I LEas 151 BBUENE T A A
U hn A Al eReEbnss Ml Hhpant, ad¥ir ity Beblah el Bnds 20 e anr

L'A'A’?'Aﬁaéﬁeg'égpé@%inBDQQGthéjdaﬂ. Accordingly, when the gap
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PB4 10 1ﬁosition is caused by the displacement of the discharging
portion 30 itself (when not caused by the shift of the
discharging angle), i1t 1is necessary to change the
discharging switching position in accordance with changes in
gap.

In contrast, in a case in which the interval between
the nozzles 21 ana the interval between the heaters 22'are
changed by the same length, when the relative difference in
landing position 1s caused by the misalignment of the nozzle
21 and the heater 22, the switching pogition of discharging

of ink droplets varies with the gap. This brings the
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advantage that it 1is possible to cope with a large
difference in landing position between the head chips 20.
Moreover, even when the relative difference in landing
position 1s caused by the displacement of the discharging
portion 30 i1tself (when not caused by the shift of the
discharging angle), the discharging switching position does
not vary depending on changes 1n gap.

FIGS. 10A, 10B, and 10C show examples in which printing
1s performed with two head chilps 20 while making switching
therebetween. In FIGS. 10A to 10C, black circles represent
printed ink droplets from one head chip 20, and white
circles represent printed ink droplets from the other head
chlp 20. FIG. 10A shows an example in which discharging is
switched at the switching position between the head chips 20
in accordance with the relative difference in landing
position.

As shown in FIGS. 10B qnd 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 is shifted by one aot in each line. 1In the example
shown in FIG. 10C, the switching position is changed in each
line, and an 1nk droplet at the end of the overlapping
section of one head chip 20 exists between ink droplets at

the end of the overlapping section of the other head chip 20.
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When there is a difference in discharging amount of ink
droplets and the like between two head chips 20, this can
make the change gradual.

The printer head is provided with a discharging-portion
information storage means (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
overlapplng section are used, and what number of discharging
portion 30 in the overlapping section of the other head chip
20 1is first used, and as necessary, information about how
the discharging data is shifted. During printing,
information, stored in the discharging-portion information
storage means, about the discharging portioﬁs 30 to be used
for printing is read by a discharging-portion information
reading means, and discharging of ink droplets in the
overlapping sections 1s controlled by a discharging control
means according to the read information.

While the present invention has been described above
with reference to one embodiment, the inventlon 1s not
iimited to the above—descr;bed embodiﬁent, and the following
various modifications are possible.

(1) The values described in the embodiment are
examples, and the present invention 1s not limited to the

values in the embodiment. For example, it is possible to
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arbitrarily determine whether a difference of the ink-
droplet landing interval in the overlapping section from
that outside the overlapping section is, for example, #0.5
pm, +1.0 pum, or 2.0 um, depending on the output
characteristics of the heaters 22, the characteristics of
ink, and the like.

(2) In this embodiment, the ink-~droplet landing
interval 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 ovérlapping section. For example, the
ink-droplet landing interval in one of the overlapping
sections may be equal to that outside the overlapping
section, 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 necessarily be increased and
décreased by the same amount.

(3) while the number of printed ink droplets in the
overlapping 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-
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‘several dots before the overlapping section without being
' suddenly changed at the beginning of the overlapping section.
This can more naturally change the landing interval.

(5) While the single-color printer head 10 has been
described as an example in this embodiment, the preseﬂt
invention can be adapted to a multicolor (for example, four
colors of cyan, magenta, yellow, and black) printer head by
preﬁaring printer heads corresponding the respective colors

and arranging the printer heads in the printing direction.
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CLAIMS:

1. 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 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.

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 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
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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.

3. A printer head according to claim 1 or 2, wherein
the interval between nozzles of said discharging portions in
said overlapping section of said 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
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
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interval Dbetween 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.

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 interval 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 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
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portions 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 Dbetween 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
preceding claims, wherein the landing interval between ink
droplets discharged from said discharging portions in said
overlapping section is more than the landing interval between
ink droplets discharged from 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 portions in said
overlapping section is less than the landing interval between
ink droplets discharged from said discharging portions outside

said overlapping section in the other head chip.
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8. A printer head according to any one of claims 1 to
6, wherein the landing interval between 1ink droplets
discharged from said discharging portions including said
discharging portions in said overlapping section is fixed in
one of said first head chip and said second head chip, and the
landing interval between ink droplets discharged from said
discharging portions in said overlapping 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
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by side in a printing line direction, and each having a
plurality of discharging portions aligned in the printing line
direction so0 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.

12. A printer having a printer head in which a 1line
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
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
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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.

13. A printer having a printer head in which a 1line
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
80 as to discharge an ink droplet, wherein a plurality of
discharging portions of a first head chip and a second head
chié 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, 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 ink droplets discharged

from said discharging portions in said overlapping section of
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said second head chip are different from each other.

14. A printer having a printer head in which 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 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.

15. A printer according to any one of claims 10 to 14,
further comprising:

discharging-portion information storage means for
storing 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;

discharging-portion information reading means for

reading information concerning said discharging portions to be
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used for printing which information 1is stored in said
discharging-portion information storage means; and

discharging control means for controlling the
discharging of ink droplets from said overlapping discharging
portions 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 arranged 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 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 1landing
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
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ink droplet from a specific discharging portion of said first
head chip and the landing position of an ink droplet from a
5pecific discharging portion of salid second head chip is
closest to the interval in the printing line direction between
landing positions of 1ink droplets from said discharging

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
so 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 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.

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 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 1landing
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.



19. A printer-head driving method 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 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 in the printing line 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 1is closest to the interval in the printing line
direction between the landing positions of ink droplets from
said discharging portions outside said overlapping section of
said first head chip or said second head chip when discharging
of ink droplets 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 109.



