10 May 2006 - 1 DESCRIPTION PRINT HEAD 5 Technical Field The present
invention relates to a print head in which a plurality of jpmngt2¢egad chips
are arranged, each print head chip having a plurality of ink-pressurizing
cells arranged on a substrate, the ink-pressurizing cells having 10
heating el enents which are driven so as to eject ink contained in the

i nk-pressurizing cells through nozzles, and in particular, the present
invention relates to a print head which does not cause ink | eakage and a
print head which exhibits an enhanced heat dissipation effect. 15
Background Art Fig. 21 is a schematic plan view of a print head 1 included
in a known inkjet line printer. In line printers, one line is

simul taneously printed on 20 a print-redium Accordingly, the print head 1
includes a plurality of print head chips 2 (2A, 2B, ...) which are
arranged in.a direction in which lines are printed. Al though only five
print head chips 2A to 2E are showpgddripfFiéh 21, nore print head chips 2
are actually arranged. 25 Although not shown in the figure, each print head
chip 10 May 2006 J
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The present invention relates to a print head in which

a plurality of print head chips are arranged, each print

head chip having a plurality of ink-pressurizing cells

arranged on a substrate, the ink-pressurizing cells having

10 heating elements which are driven so as to eject ink
contained in the ink-pressurizing cells through nozzles, and
in particular, the present invention relates to a print head

which does not cause ink leakage and a print head which

exhibits an enhanced heat dissipation effect.
15
Background Art
Fig. ‘21 is a schematic plan view of a2 print head 1
included in a known inkjet line printer.
.In line printers, one line is simultaneously printed on
20 a print medium. Accordingly, the print head 1 includes a
plurality of print head chips 2 (23, éB, ..2) which are
arranged in .a direction in which lines are printed.
Although only fi#e print head chips 2A to 2E are shown in
Fig. 21, more print head chips 2 are actually arranged.

25 Although not shown in the figure, each print head chip |



- 2 21is constructed by, for exanple, disposing heating elenents for
heating ink on a sem conductor substrate, formng ink- pregpwiyz2otg cells
such that the ink-pressurizing cells surround their respective heating

el enments, and disposing a 5 nozzle sheet having nozzles for ejecting ink
drops above the heating elenments. Ink contained in the ink-pressurizing
cells+s’heated by rapidly heating the heating el enents, and is ejected
fromthe nozzles due to force applied by bubbles of ink vapor (ink

bubbl es).? 10 In addition, the print head 1 is provided with an ink path 3
(regi on between the double-dotted chain lines in Fig. 21) which extends
along the length of the print head 1. The 1ink path 3 is used for supplying
ink to the ink-pressurizing cells of-the print head chips 2. The print
head chips 2 are 15 arranged along the ink path 3 and are di sposed on both
sides of the ink path 3. In addition, the print head chips 2 on one side

of the ink paths ZoaadriddpbyNtrdreadamillie)SdZpobiiditheadtih@relsmdaté ace each
ot her across the ink path 3. More specifically, the print head chips 2 on
one side of tfhe hedtidd jpat bn3a aremicohdtoedr 18MsdegreeSormimt iing-t o the print
head chips 2 on the other side. Accordingly, the ink- pressurizing cells
of all of therpssurizheadedhppsuch ghet thenhwhripcassyriainohcelde i nk path 3. In
addition, in Fig. 21, the print head chips 2 are 25 alternately di sposed on
the upper si GBTERHRd; fﬁ%ellroﬁéﬁp%‘#déreo?eaf@n%?/l%éﬁsf and disposing”a

5 nbzzle sheet having nozzles for ejecting ink drops above the
heating elements. Ink contained in the ink-pressurizing
cells is heafed by rapidly heating the heating elements, and
is ejected from the nozzles due to force applied by bubbles
of ink vapor (ihk bhubbles).
10 | In addition, the print head 1 is provided with an ink
path 3 (region between the double-dotted chain lines in Fig.
21) which extends along the length of the print head 1. The
ink path 3 is used for supblying ink to the ink-pressurizing
cells of the print head chips 2. The print head chips 2 are
15 arranged along the ink path 3 and are dispbsed on both sides
of the ink path 3. In éddition, the print head chips 2 on
one side of the ink path 3 and the prinﬁ head chips 2 on the
_other side face each other across the ink path 3. More
specifically, the print head chips 2 on one side of the ink
20 path 3 are rotated 180 degrees relative to the print head
chips 2 on the other side. Accordingly, the ink-
pressurizing cells of all of thé print head chips 2 are
communicating with the ink path 3.
In addition, in Fig. 21, the print head chips 2 are

25 alternately disposed on the upper side and the lower side of




- 3 the ink path 3 along the length of the ink path 3; that is, the print
head chips 2 are arranged in a zigzag pattern. Mre specifij@athy2006he print
head chip 2A.at the left end in Fig. 21 is placed on the upper side of the.
ink path.3, 5 and the print head chip 2B, which is adjacent to the print
head chip 2A, is placed on the lower side of the ink path 3 in Fig. 21. In
additi.on, the print head chip 2C, which is adjacent to'the print head chip
2B, is placed on the upper side of the ink path 3 in Fig. 21. 10 In

addi tion,s al t hough not shown in the figure, the print head chips 2 are
arranged such that if an interval between the adjacent nozzles in each
print head chip 2 is L, an interval between the nozzles at the ends of the
adjacent print head chips 2 (an intervat in the direction in which 15 the
print head chips 2 are arranged) is also L. For exanple, in Fig. 21, an
interval between the right end nozzle of the print head chip 2A and the

left end nozzhe nfk pben @ ianbndeae 16M4h 3B 41 knk r di; nglat igyen when ink
is ejected froma plurality of print head chips 2, all ink drops |and on
the 20 print thedinimtabeal cbhss antrendefavged lin Ei gigz2y bsteerecti onal view
of Fig. 21 cut along line A-A and an ink-path nenber 4 placed on the
print head chi psMope ispeghEbcallgwnthen pEigt H2ad ¢higp 2A3at sthe 3eftional view
~of Fig. 21 cut, along line B-B, and the ink-path menber 4 is 25 al so shown
in Fig. 23. BPY.imKigs &l d&cPi#ifdl ofi B opPpey gide of the ink path 3,

5 and the print head chip 2B, which is adjacent to the print
head chip 2A, is placed on the lower side of the ink path 3
in Fig. 21. 1In addition, the print head chip 2C, which is
adjacent to the print head chip 2B, is placed on the upper
side of the ink path 3 in Fig. 21.

10 . In addition, although not shown in the figure, the
print head chips 2 are arranged such that if an interval
between the adjacent nozzles in each'print head chip 2 is L,
an interval between the nozzles at the ends of the adjacent
print head chips 2 (an interval in the direction in which

15 the print head chips 2 are arranged) is also L. For example,
in Fig. 21, an interval between the right end nozzle of the
print head chip 22 and the left end nozzle of the print head
chip 2B is L. Accordingly, even whén ink is ejected from a
plurality of print head chips 2, all ink drops land on the

20 print medium at a constant interval L.

Fig. 22 is a sectional view of Fig. 21 cut along line
A-A, and an ink-path member 4 placed on the print head chips
2 is also shown in Fig. 22. Fig. 23 is a sectiona% view of
Fig. 21 cut along line B-B, and the ink-path member 4 is

25 also shown in Fig. 23. Fig. 24 is a sectional view of Fig.




10 May 2006 - 4 21 cut along line CGC, and the ink-path nenber 4 is al so
shown in Fig. 24. As shown in Figs. 22 to 24, the ink-pathj0euBeroos i s

pl aced on the top surfaces (surfaces facing the ink-path 5 nmenber 4) of the
print head chips 2. The ink-path nmenber 4 has a groove 4a (having a
bracket shape in cross section) which extends along the length of the

i nk- pat h® menber 4 and which conmunicates with the ink path 3. In addition,
the ink-path nmenber 4 al so has recesses 4b for receiving the 10 print head
chips 2 i=n the bottom surface thereof. The nunber of the recesses 4b
provided is the sane as the nunber of the print head chips 2, and the size
of the recesses 4b is slightly larger than the size of the print head
chips 2. Wien the ink-path nenber 4 i-s4ptaced on the print head 15 chips
2, the groove 4a of the ink-path nenber "4 is positioned directly above
the ink path 3 and the print head chips 2 are disposed in their respective

recesses 4b. 2Theit albhe 1iReesSEs afl aRdihbgaRhi idmfgad £hizs,2 are adhered
to each other. The ink-path nmenber. 4 does not have the 20 recesses 4b and

is directly abtwrdd Fig.a2dozzl e sheet 5 at regions where the print head
chips 2 are not disposed (see left side in Fig. 24). Accordingly, the
spaces between t Ae showr- patBigsend2rtod2andhehinlpipant heddrchijass 2 and the
spaces between the ink-path nmenber 4 and the nozzle sheet 5 are 25 seal ed
with an adheg}QR?dlayeﬁhe top surfaces (surfaces facing the ink-path
5 member 4) of the print head chips 2. The ink-path member 4
has a groove 4a (having a bracket shape in cross section)
which extends along the length of the ink-path member 4 and
which communicates with the ink path 3. In addition, the
ink-path member 4 also has recesses 4b for receiving the
10 print head chips 2 in the bottom surface thereof. The
number-of the recesses 4b provided is the same as the number
of the print head chips 2, and the size of the recesses 4b
is slightly larger than the size of the print head chips 2,
When the ink-path member 4 is placed on the print head
15 chips 2, the groove 4a of the ink-path member 4 is
positioned directly above the ink path 3 and the print head
chips 2 are disposed in their respective recesses 4b. Then,
the recesses 4b and the print head chips 2 are adhered to
each other. The ink-path member 4 does not have the
20 recesses 4b and is directly adhered to a nozzle sheet 5 at
-regions where the print head chips 2 are not disposed (see
left side in Fig. 24). BAccordingly, the spaces between the
ink-path member 4 and the print head chips 2 and the spaces

between the ink-path member 4 and the nozzle sheet 5 are

25 sealed with an adhesive layer.




10 May 2006 - 5 In the print head 1 which is constructed as descri bed
above, ink flows through the groove 4a of the ink-path negbefay@sd the
ink path 3 and is supplied to the ink- pressurizing cells of each print
head chip 2 without leaking 5 out of the print head 1. In the
above-descri bed known technique, there are certain limts to the
processi ng accuracy of the print head chips 2, the positioning accuracy
when the ink-path menber 4 is adhered to the print head chips 2, and the
processing 10 accuracy of the recesses 4b of the ink-path nenber 4.
Accordingly, when the accuracy error exceeds a certain limt, thereis a
possibility that the spaces between the ink-path nmenber 4 and the print
head chi ps 2 cannot be conpletely seal®d when the ink-path menber 4 is
adhered to 15 the print head chips 2, and gaps will be generated between
the ink-path menber 4 and the print head chips 2. Accordingly, there is a

risk in that ink #f lthel gﬁ&tOFéacpfl whb& R Bin 1286t dy LROHGI-Lie%e gaps.

Figs. 25 and 26 are sectional views h correspond to 20 Figs. 22 and

24, respecti v@loye, StawiEDgwd RBr6@Se the @&uc&b 1her knk-pat-Batknber 4 includes
an error. As shown in Figs. 25 and 26, it is assuned that a surface 4c

bet ween t he mecbsses a4l tie tihe patt pabid nenbegpldedhes the eik-or and the
amount of error of. the surface 4c is X. 25 In this case, when the ink-path
menber 4 is pras@grigingheells of each print head chip ? without leaking
5 out of the print head 1.
In the above-described known technique, there are
certain limits to tﬁe processing accuracy of the print head
chips 2, the positioning accuracy when the ink-path member 4
is adhered to the print head chips 2, and the processing
10 accuracy of the recesses 4b of the ink-path member 4.
Accordingly, when the accuracy error exceeds a certain
limit, there is a possibility that the spaces between the
- ink-path member 4 and the print head chips 2 cannot be
completely sealed when the ink-path member 4 is adhered to
15 the print head chips 2, and gaps will be generated between
the ink-path member 4 and the print head chips 2.
Accordingly, there is a risk in that ink will leak out of
the print head 1 though these gaps.
Figs. 25 and 26 are sectional views which correspond to
20 Figs. 22 and 24, respectively, showing the case in which the
ink-path member 4 includes an error.
As shown_in Figs. 25 and 26, it is assumed that a
surface 4c between the recesses 4b of the ink-path member 4

has an error and the amount of errcr of the surface 4c is X.

25 In this case, when the ink-path member 4 is placed on the




10 May 2006 - 6 print head chips 2, the surface 4c of the ink-path nmenber
4 first cones into contact with the nozzle sheet 5. At thijgmdyzoes the

di stances between the recesses 4b and the print head chips 2 are |arger
than the designed value by X, and 5 gaps S are generated accordingly.
Simlarly, gaps S are also generated between the nozzle sheet 5 and the
surfaces+ other than the surface 4c where the recesses 4b are not
provided. If the gaps S are too large to be conpletely sealed with an
adhesive,_ ink will |eak out though the gaps S. 10 On the other hand, in the
above-descri bed known technique, heat is emtted fromthe print head chips
when they are driven, that is, when the heating elenents are heated, and
there is a problemas to how the heat_ generated in the print head chips is
to be dissipated. 15 A part of heat generated by the heating el enents goes
out along with ink when the ink is ejected, but the remaining heat

accunul ates in .th rint. head chips.. Accordingly,. whep ink is, continuously
ej ected (vvhenprplrnitﬁ}feioar?ggﬁ”spscg_nttfcrﬁuﬁﬂ’é‘?iﬁ?pg‘? Pgrﬂ%d#k?attgn’ﬂgé’aﬁru e increase
of 100C 20 Of: aPr&IECHIS LOnEhctNOldn Lhiboilid RRBL i1t feadsghi ps. 11
particul ar, heat generation cannot be ignhored in “print 'heads for |ine
printers sincginehephe BEddidheeSBBEwREL the NERIsENUBSaANENE Neri@tare the sane

nunber of heat generators - as the nunber of print head chips. 25 In order
to properly eheadtchipk, 2 tdre bpsyeat thah the designed value by X, and
5 gaps S are generated accordingly. Similarxly, gaps S are
.also generated between the nozzle sheet 5 and the surfaces
other than the surface 4c where the recesses 4b are mnot
provided. If the gaps 5 are too large to be completely
sealed with an adhesive, ink will leak out though the gaps S.

10 On the other hand, in the above-described known

technigque, heat is emitted from the print head chips when

they are driven, that is, when the heating elements are
heated, and there is a problem as to how the heat generated
in the print head chips is to be dissipated.

i5 A part of heat generated by the heating elements goes
out along with ink when the ink is ejected, but the
remaining heat accumulates in the print head chips.
Accordingly, when ink is continuously ejected (when printing
is continnously performed), a temperature increase of 100°C

20 or more occurs in a short time in the print head chips. ~

In particular, heat generation cannot be ignored in

print heads for line printers since théy include many print
head chips and there are the same number of heat generators
as the number of print head chips.

25 In order to properly eject ink, the operating



10 May 2006 - 7 tenperature of the print head chi ps nust not be higher
than the boiling point of ink (approximtely 100C). I|f thegoN@pR@Eature
exceeds this limt, a state in which a proper anount of ink is properly

ej ected cannot be obtained and the 5 printing quality will be degraded.
Accordingly, a nethod is known in which when printing is perfornmed for a
predetermned tine, the operation is stopped for a predeterm ned tine
interval to reduce the tenperature before the operation is restarted.
However, .10 this method has a problemin that the overall print speed is
reduced if the stopping time is increased to suppress the tenperature
increase. Alternatively, a heat-dissipating nenber may be installed in the
print head. However, in the case in which 15 the heat-di ssipating nenber
is installed in the print head, suffitient ambient dissipation cannot be
provi ded unl ess the surface area of the heat-dissipating nenber is |arge.
Accordingly, there is a problemin that the size of the print head is

i ncreased if temperajarheet -tdiessipet hagd ripermid®@ het ivishaghed.theén t he
contrary, if the surface area of the heat-dissipating menber is reduced,
sufficient aiBPeitiligneaipst phninkaimpproxémptedyi d60°CH.n Afidite on, print head
chips are generally arranged in _ a_zigzag pattern in known print heads for
line printer $ETBRFFLUSS §xceeds (hiyis) dimit e 8 akater AR otRichr scREePethe

heat-dissipaghggkt of ink is properly ejected cannot be obtained and the
5 printing quality will be degraded.

Accordingly, a method is known in which when printing
is performed for a predetermined time, the operation is
stopped for a predetermined time interval to reduce the
temperature before the operation is restarted. However,

10 . this method has a problem in that the overall print speed is
reduced.if the stopping time is increased to suppress the
temperature increase.

Alternatively, a heat-dissipating member may be
installed in the print head. BHowever, in the case in which

15 the heat-dissipating member is installed in the print head,
sufficient ambient dissipation cannot be provided unless the
surface area of the heat-dissipating member is large.
Accordingly, there is a problem in that the size of the
print head is increaged if a large heat-dissipating membex

20 is installed. On the contrary, if the surface area of the
heat-dissipating member is reduced, sufficient ambient
dissipation cannot be provided.

In addition, print head chips are generally arranged in .
a zigzag pattern in known print_heads for line printers, and

25 it is difficult to accurately process the heat-dissipating




10 May 2006 - 8 nmenber in accordance the arrangenent of the print head
chips and install it. Disclosure of Invention 5 Exanple emjeditgerdos of the
present invention nay provide a print head for a line printer in which
print head chips are arranged, wherein errors between the print head
chi ps and anot her conponent may be reduced and ink | eakage nay be
~prevented without increasing the processing accuracy 10 and the attachnent
accuracy of each conponent. In addLjiénL exanpl e enbodi nents of the
present invention may provide a print head for a line printer in which
print head chips are arranged, wherein heat generated in the print head
chips may be efficiently dissipated without making the structure 15

conpl exngrbéActeastpRrddrcs| e afrtanggnsmt Medde pdadr dishy (i@ i r st
aspect of the present invention, there is provided a print head in which a
pl ural i#35doinpreht 1head chips are arranged, each print head chip having a
plurality of ink-pressurizing cells arranged on a substrate, 20 the

i nk-pressurizing cells having heating elenments which are driven so as to
eject ink contained_in the jnk-pressurizing cells through nozzles, the
print HELICTIWPFT sThgt P u F 1K pat h whi ch communi cates with the ink-

pressuri zi ng,.cel l.s of ,each print d chip and.which.is used 25 for
DBy ng | B e TRl n g Bl My aDe R

provide a print head for a line printer in which print head
chips are arranged, wherein errors between the print head
chips and another component may be reduced and ink leakage
may be prevented without increasing the processing accuracy

10 and the attachment accuracy of each component. In addition,
example embodiments of the present invention may provide a
print head for a line printer in which print head chips are
arranged, wherein heat generated in the print head chips may
be efficiently dissipated without making the structure

15 complex or increasing the size of the print head.

According to a first aspect of the present invention,
there is provided a print head in which a plurality of print
head chips are arranged, each print head chip having a
plurality of ink-pressurizing cells arranged on a substrate,

20 the ink-pressurizing cells having heating elements which are
driven so as to eject ink contained in the ink-pressurizing
cells through nozzles, the print head comprising:

an ink path which communicates with the ink-
pressurizing cells of each print head chip and which is used

25 for supplyving ink to the ink-pressurizing cells,




- 9 wherein the print head chips are arranged along the ink path and are
di sposed on both sides of the ink path, wherein the print Reags£Riggs on one
side of the ink path and the print head chips on the other side face each
5 other across the ink path, wherein the print head chips are alternately
di sposed . on one side and the other side of the ink path along the Ilength
of the ink path, and wherein dummy chips which do not eject ink are
di sposed 10 at regions between the pyint head chips arranged along the
i nk path where the print head chips are not di sposed. (Operation) A
plurality of print head chips may be arranged along the ink path in a
zi gzag pattern, and the dummy chips which 15 do not eject ink may be
di sposed at Wegicdis the wmedmtt W@aﬁf) iR e &g ecHirgangeaf licgg ta§i A€ where
the print head. chips, are not disposed. Accordingly, the top surfaces of
the priPRtheard citHsIizsprRPIheLHBERE chidRs Ry Y eVdh Patt an adhesi on

hi ps

o ST e B SRS Ao sompansr ey, be
presem o (ST e AFETE A ELged,R U oL I WL eh g el 1y of
5 other across the ink path,
wherein the print head chips are alternately disposed
on one side and the other side of the ink path along the
length of the ink path, and
wherein dummy chips which do not eject ink are disposed
10 at regions between the print head chips arranged along the
ink path where the print head chips are not disposed.
(Operation)
A plurality of print head chips may be arranged along
the ink path in a zigzag pattern, and the dummy chips which
15 do not eject ink may be disposed at regions between the
print head chips, that is, regions where the print head
chips are not disposed.
Accordingly, the top surfaces of the print head chips
and the dummy chips may be even, and an adhesion surface
20 between the print head chips and another component may be
approximately flat.
(Operation)
According to a second aspect of the present invention,
there is provided a print head in which a plurality of print

25 head chips are arranged, each print head chip having a




10 May 2006 - 10 plurality of ink-pressurizing cells arranged on a
substrate, the ink-pressurizing cells having heating el emapt\ayduogh are
driven so as to eject ink contained in the ink-pressurizing cells through
nozzles, the print head conprising: 5 an ink path which communi cates with
the ink- pressurizing cells of each print head chip and which is used for
supplying ink to the ink-pressurizing cells, wherein the print head chips
are arranged along the ink path and,;gre disposed on both sides of the ink
path, 10 wherein the print head chips on one side of the ink path and the
print head chips on the other side face each other across the ink path,
wherein the print head chips are alternately disposed on one side and the
ot her sPHeratitherd nklpRte 3 OnkE e colbl g ergtanastd tdHe a rigsdrttarher ei n
dummy chi ps, which do not eject_ ink are disposed at regions between the
print hed EHFpRCeI T Enge &I Shgl t Hevitkk et ieh & e Hriitched® chi ps
are not djsposed, wherein two, adjacent, print h adjﬁﬂgps whi ch face each 20
ot her a¢rosEl t¥He FhEDARIFEr e”gf SPUSEH- TSI 1 HtS e B et 2 s of t he

int h ' I h qther_ b | ity .of I [
i roction 1 WH BT RS Had PHlpd o T RATRRIS and. viher el n't he

dungy chipsa%r%nﬁre%t rog&%@ec %%Ehﬂ%a%%seh%%%”%%eaﬁﬂklhe i nk- pressuri zi ng
cel I's whi ch “are provi ed

pressurizing cells of each print head chip and which is used

for supplying ink to the ink-pressurizing cells,
wherein the print head chips are arranged along the ink
path and are disposed on both sides of the ink path,
10 wherein the print head chips on one side of the ink
path and the print head chips on the other side face each

other across the ink path,

wherein the print head chips are alternately disposed

on one side and the other side of the ink path along the

15 1length of the ink path,

wherein dummy chips which do not eject ink are disposed
at regions between the print head chips arranged along the
ink path where the print head chips are‘not disposed,

wherein two adjacent print head chips which face each

20 other across the ink path are disposed such that the

adjacent ends of the print head chips overlap each other by
a plurality of nozzles in a direction in which the print
head chips are arranged, and

wherein the dummy chips are free from the heating

25 elements and the ink-pressurizing cells which are provided



10 May 2006 - 11 in the print head chips. Heat generated in the print head
chips may be transmtted to the ink-path menber which is adhgsetboso the
print head chips. Then, since at |least a part of the ink 5 path nenber is
conposed of a material having a high thermal conductivity, the heat
generated in the print head chips may rapidly dissipate fromthe print
head chips. In addition, since the ink-path nenber nmay be continuously
cooled due to the ink flow, the cogl%@g_effect 10 can be enhanced conpared
to sinple anbient dissipation. According to a third aspect of the present
invention, there is provided a print head in which a plurality of print
head chi ps are arranged, each print head chip having a plurality of

i nk- pr esBuFRei Pl elel F22Ar¢labed on a substrate, 15 the ink-pressurizing
cells having heating el enents which are driven so as to eject ink

cont ai ned i n'%dfe FHRIFES UM £ilig PrEY Soatt GiighBEX 88, the print head
Col s oF-Gawit Wi T T oY Bomd AL 3t Lo areadh ity |k to
the i ke PHEE REHE GRS o R G 1) LA o (1T B, er ein the
P, NG5 SR 21 g 1 e AN 1 Sl P o
conductivity, the heat generated in the print head chips may
rapidly dissipate from the print head chips.
In addition, since the ink-path member may be
continuously cooled due to the ink flow, the cooling effect
10 can be enhanced compared to simple ambient dissipation.
According to a third aspect of the present invention,
there is provided a print head in which a plurality of print
head chips are arranged, each print head chip having a
plurality of ink-pressurizing cells arranged on a substrate,
15 the ink-pressurizing cells having heating elements which are
driven so as to eject ink contained in the ink-pressurizing
cells through nozzles, the print head comprising:
an ink path which communicates with the ink-
.pressurizing cells of_each print head chip and which is used
20 for supplying ink to the ink-pressurizing cells,
wherein the print head chips are arranged along the ink
path and are disposed on both sides of the ink path,
wherein the print head chips on one side of the ink

path and the print head chips on the other side face each

25 other across the ink path,




10 May 2006 - 1la wherein the print head chips are alternately disposed

on one side and the other side of the ink path along the ligngijn@is the ink
pat h, wherein dunmy chips which do not eject ink are disposed 5 at regions
bet ween the print head chips arranged along the ink path where the print
head chi ps are not di sposed, wherein two adjacent print head chips which
face each other across the ink path are di sposed such that the adjacent
ends of the print head chips overLgpLEQQh other by 10 a plurality of
nozzles in a direction in which the print head chips are arranged, and
wherein the dumy chips are free fromthe heating elenents and the

i nk-pressurizing cells which are provided in the print head chips. 15
Accor di ng t ovRefoln tthagpeidtt dfeahelpmss ante ightaitiadiely ieresies! provi ded a
print head in which a plurality of print head chips are arranged, each
print heRdoBfi pLAavrRg BhplI AFRFTt51de PHKERR eSRKrPE P k19 sthd ranged on a
substrate,  the_ink-pressurizing cells having heating el enents which are

20 drivef"gbPagtt b"8j t¥ PakPcontained in the ink-pressurizing cells

it Dhe | RSB P TR ST Aoh TS 0 Hbmd Ohiog ot SRS 1 used
for SUPRLYLDg: LK bocthen | f: REERSHN ZLRGRRLL %4 AR JAET I R Tt head
ink path where the print head chips are not disposed,
wherein two adjacent print head chips which face each
other across the ink path are disposed such that the
adjacent ends of the print head chips overlap each other by

10 a plurality of nozzles in a direction in which the print

head chips are arranged, and

wherein the dummy chips are free from the heating
elements and the ink-pressurizing cells which are provided
in the print head chips.

15 Accerding to a fourth aspect of the present inventicn,
there is provided a print head in which a plurality of print
head chips are arranged, each print head chip having a
plurality of ink-pressurizing cells arranged on a substrate,
the ink-pressurizing cells having heating elements which are

20 driven so as to eject ink contained in the ink-pressurizing
cells through nozzles, the print head comprising:

an ink path which communicates with the ink-
pressurizing cells of each print head chip and which is used
for supplying ink to the ink-pressurizing cells,

25 wherein the print head chips are arranged along the ink




10 May 2006 - IIb path and are di sposed on both sides of the ink path,
wherei'n the print head chips on one side of the ink path angnerawgi nt head
chips on the other side face each other across the ink path, wherein the
print head chips are alternately di sposed on one side and the other side
~of the ink path along the Iength of the ink path, wherein dummy chips

. which do not eject ink are disposed at regions between the print head
chips arranged along the 10 ink path,where the print head chips are not

di sposed, wherein two adjacent print "head chi ps which face each other
across the ink path are disposed such that the adjacent ends of the print
head chi ps overlap each other by a plurality of nozzles in a direction in
whi ch thethramd ase rebepetspsomrotdr r%lr@féfﬁp%ﬁéﬁeimﬂ% Ratdummy chips are

al so di sposed at both ends of the ink path, and wherein the print head
chi ps and t HEXffHY 1018 poidde hegids 56588 €8 89t §18/cPéséhehénknk path. 20
According to a_fifth gﬁfect of the present inventiagn here is provided a

print hRAED| #Ghtedh REPHuRE3d P Hrahtt i e Bhigsieade s d, each

print head chip havi a, _plurality of ink-pressurizing cells arranged on a
subst ra? ,ertﬁgr?%%JQ%%s%QﬁH%ﬁ cel I's having heating el ements which are 25

dr.i- \éen SO asv\rlr;[eoreeljne(\tthei %I%l%%n aeia%e%hii%st rrli(:arei g‘ii%&%ﬁ%%"lbzhggposed
on one side and the other side of the ink path along the
length of the ink path,
wherein dummy chips which do not eject ink are disposed
at regions between the print head chips arranged along the
10 ink path where the print head chips are not disposed,
wherein two adjacent print head chips which face each
other across the ink path are disposed such that the
adjacent ends of the print head chips overlap each other by
~a plurality of nozzles in a direction in which the print

15 head chips are arranged,

wherein the dummy chips are also disposed at both ends
of the ink path, and

wherein the print head chips and the dummy chips are
disposed so as to énclose the ink path.

20 According to a fifth aspect of the present invention,
there is provided a print head in which a plurality of print
head chips are arranged, each print head chip having a
plurality of ink-pressurizing cells arranged on a substrate,
the ink-pressurizing cells having heating elements which are

25 driven so as to eject ink contained in the ink-pressurizing




10 May 2006 - Ilc cells through nozzles, the print head conprising: an
i'nk path which comunicates with the ink- pressurizing celligndyxmagh print
head chip and which is used for supplying ink to the ink-pressurizing
cells, 5 wherein the print head chips are arranged along the ink path and
are di sposed on both sides of the ink path, wherein the print head chips on
one side of the ink path and the print head chips on the other side face
each other across the ink path, 10 erein the print head chips are

alternately disposed on one side a#‘cihe ot her side of the ink path al ong
the length of the ink path, wherein dummy chips which do not eject ink are
di sposed at regions between the print head chips arranged along the 15

i nk pat hebherehrheshrigrzhead e psrinte rad digposesingher ei n t he dummy
chips and the print head chips have the sane thickness and top surfaces of
the print hedd gHi prathathiidte P iCsitss aldhedd® 1Rferein an i nk-path
menber having a groove which 20 conmunicates with the ink path is adhered
to the PB5PSSE0H FHR@sCROFLT el prach IeHt s AheP (3 dURRR it pEedher ein
an adhefion surface of the ng-path menber . which is adhered to the print

head chfPE SHAPtRE AU Thitpe TRKTRLRSSUNF Y d#ereim the dummy chips are

fre% fron1tr% J?ggﬂrghe print head chips are arranged along the ink

path and are disposed on both sides of the ink path,

wherein the print head chips on one side of the ink
path and the print head chips on the other side face each
other across the ink path,

10 wherein the print head chips are alternately disposed
on one side and the other side of the ink path along the
length of the ink path,

wherein dummy chips which do not eject ink are disposed
at regions between the print head chips arranged along the

15 ink path where the print head chips are not disposed,

wherein the dummy chips and the print head chips have
. the same thickness and top surfaces of the print head chips
and the dummy chips are even, |
wherein an ink-path member having a groove which

20 communicates with the ink path is adhered to the top

surfaces of the print head chips and the dummy chips,

wherein an adhesion surface of the ink-path member
which is adhered to the print head chips and the dummy chips
is flat, and

25 wherein the dummy chips are free from the heating




10 May 2006 el ements and the ink-pressurizing cells which are provided in
the print head chips. According to a sixth aspect of the prﬁﬁ@§§ dgaventi on
there is provided a print head in which a plurality of print %ead chi ps
are arranged, each print head chip having a plurality of ink-pressurizing
cells arranged on a substrate, the ink-pressurizing cells having heating
el ements which are driven so as to eject ink contained in the

i nk-pressurizing cells through nq;ziﬁf,“the print head conprising: 10 an
i nk path which comunicates with the Thk- pressurizing cells of each print
head chip and which is used for supplying ink to the ink-pressurizing
cells, wherein the print head chips are arranged along the ink path and
are di spésednba podhteedeskoprepeurhkipatellls whbekiare reridrd head chips
on one side of the ink path and the print head chips on the other side
face eadh tBEheFiRErb83dtfeiPfk path, wherein the print head chips are
alternately disposed on one side and the other side of the ink path al ong

the 20 | endtHFOfddHE i@ paHD iv&ssth dukfle ARSFSVhiteY S8d R ej ect i nk

"Mk pat RRGREr b LRESPI TR RoRB Ghi BERhrl Ot s RbbE 2 Her o Ry
o B B L SRS DS SR BIRLLLL hgeag, 0 (op surfaces
plurality of ink-pressurizing cells arranged on a substrate,
the ink-pressurizing cells having heating elements which are
driven sco as to eject ink contained in the ink-pressurizing
cells through nozzles, the print head comprising:

10 an ink path which communicates with the ink-
pressurizing cells of each print head chip and which is used
for supplying ink to the ink-pressurizing cells,

wherein the print head chipé are arranged along the ink
path and are disposed on both sides of the ink path,

15 wherein the print head chips on one side of the ink
path and the print head chips on the other side face each
other across the ink path,

wherein the print head chips are alternately disposed
on one side and the other side of the ink path along the

20 length of the ink path,

wherein dummy chips which do not eject ink are disposed
at regions between the print head chips arranged along the
ink path where the print head chips are not disposed,

wherein the dummy chips and the print head chips have

25 the same thickness and top surfaces of the print head chips




- Ile and the dummy chips are even, wherein an ink-path nenber having a
groove which comunicates with the ink path is adhered to jphiga fie6
surfaces of the print head chips and the dumy chips, 5 wherei i an adhesion
surface of the ink-path nenber which is adhered to the print head chips
and the dummy chips is flat, wherein the dummy chips are al so di sposed at
both ends of the ink path, and 10 wherein the print head chips and the
dumy chips are disposed so as ta | ose the ink path. According to a
seventh aspect of the present invention, there is provided a print head in
which a plurality of print head chips are arranged, each print head chip
having a 15 plurality of ink-pressurizing cells arranged on a substrate,
t he i nkapd eSkerdeing ¢elps FeigNEMheat i ng el ements which are driven so as
to eject ink contained in the ink-pressurizing cells through nozzles, the
print head GBY9dt R A RAETASHOR SR VESHINIdELCES Whikht he i nk 20
pressurizing cells of each print head phtﬁjand which is used for supplying
ink to ?W@“‘Frhkgi‘)?%%s‘ﬂ&?kiiﬁggééﬁ Pattheri T prithittHed®PRni ps are
arranged aton the jnk at h and. are, di spo qgggn bot h sides of the ink
pat h, v BT HSE pr PP TE KA oF DL o GTEHe STHES 25 path and t he
pri %t head %\meorsei%n a;[nh%c:ﬁg[ehs%.r()n&s%%ffa%%eo %rﬂlelq.nl}éa—%a%gogember
which 1s adhered to the print head chips and the dummy chips
is flat,
wherein the dummy chips are also disposed at both ends
of the ink path, and
10 wherein the print head chips and the dummy chips are
disposed so as to enclose the ink path.
According to a seventh aspect of the present invention,
there is provided a print head in which a plurality of print
head chips are arranged, each print head chip having a
15 plurality of ink-pressurizing cells arranged on a substrate,
the ink-pressurizing cells having heating elements which are
driven so as to eject ink contained in the ink-pressurizing
cells through nozzles, the print head cdmprising:
an ink path which communicates with the ink-
20 pressurizing cells of each print head chip and which is used
for supplying ink to the ink-pressurizing cells,
wherein the print head chips are arranged along the ink
path and are disposed on both sides of the ink path,

wherein the print head chips on one side of the ink

25 path and the print head chips on the other side face each




ot her across the ink path, wherein the print head chips are alternately

di sposed on one side and the other side of the ink path aljgngaysmwe | ength
of the ink path, 5 wherein dummy chi ps which do not eject ink are disposed
at regions between the print head chips arranged along the ink path where
the print head chips are not disposed, wherein the dummy chips are free
fromthe heating elenents and the ink-pressurizing cells which are
provided 10 in the print head cth%Pﬁyherein t he dunmmy chips are al so

atn,

di sposed at both ends of the ink p ‘and wherein the print head chips

and the dummy chips are disposed so as to enclose the ink path. 15
According to an eighth aspect of the present invention, there is provided
a printohead aarods chha prlurrdtihy of print head chips are arranged, each
print head chip having a plurality of ink-pressurizing cells arranged on a
substrate, WiESiAk-thce £tz inegd ehiPsharieng liearphglel édsresedhi ch are 20
driven so as to. eject ink contained in the ink-pressurizing cells through
nozzl esOMt e pFiie HEACROMIMST ighdarPd b wiitch dsfirdifGat es with the
i nk- pressuri zi cel]s of each print head chip, which is used for
supplyiﬁ%ngE@ ?ﬁg?m% %9&;&ﬁ€h@urizing cells, and which 25 extends in a

dir%Ction i%ﬂg¥é¥%1&E%ﬂyﬂc%hpge%%i%%i%% %%% %9e%%yi%gogré hk%posed

at regions between the print head chips arranged along the
ink path where the print head chips are not disposed,

wherein the dummy chips are free from the heating
_elements and the ink-pressurizing cells which are provided

10 in the print head chips,

wherein the dummy chips are alsc disposed at both ends
of the ink path, and

whereiﬁ the print head chips and the dummy chips are
disposed so as to enclcese the ink path.

15 According to an eighth aspect of the present invention,
there is provided a print head in which a plurality of print
head chips are arranged, each print head chip having a
plurality of ink-pressurizing cells arranged on a substrate,
the ink-pressurizing cells having heating elements which are

20 driven so as to eject ink contained in the ink-pressurizing
cells through nozzles, the print head comprising:

an ink path which communicates with the ink-
pressuriziﬁg cells of each print head chip, which is used
for supplying ink to the ink-pressurizing cells, and which

25 extends in a direction in which the print head chips are




arranged; and an ink-path nmenber which has a groove conmmunicating wth the
ink path and which is adhered to the print head chips so qugﬁﬁg@ger t he
ink path, at least a part of the 5 ink-path nmenber which includes portions
adhered to the print head chips being conposed of a material having a high
t hermal conductivity, whereby the ink-path nenber also serves as

heat - di ssi pati ng neans whi ch di ssi pates heat generated in the print head
chips. 10 According to a ninth aspe H_oﬂ_the present invention, there is
provided a print head in which a pluréiity of print head chips are
arranged, each print head chip having a plurality of ink-pressurizing
cells arranged on a substrate, the ink-pressurizing cells having heating
el enentsrnhngédarand5 driven so as to eject ink contained in the

i nk-pressurizing cells through nozzles, the print head conprising: an ink
path whi ch conmimideEtds ngnien ik -has & sinooxiengodElung cgft i@gch print head
chip, which is used for supplying ink to the ink-pressurizing cells, and
whi ch 201ERt BRsinh Reth rakd | ORLFH Whi PP rd rithhaal thiehr e

arranged, ,wherein the print head, chi ps are disposed on both sides of the

i nk pat ADIRRETRi #° t R %?Y?ﬂf %%dl%iig%tlbn Hnet Sitde DPAHe TKPD5 path and

the 5pl’ ! Jr.]}lkbga?'t Crgérﬁgergnwl'glt.'c O{rrl]g{ugels(,jepc];l?tc:i_eonesacahdhleorel\@ytozOt 6e -prliln

head chips being composed of a material having a high
thermal conductivity, whereby the ink-path member also
serves as heat-dissipating means which dissipates heat
generated in the print head chips.

10 According to a ninth aspect of the present invention,
there is provided a print head in which a plurality of print
head chips are arranged, each print head chip having a
plurality of ink-pressurizing cells arranged on a substrate,
the ink-pressurizing cells having heating eléments which are

15 driven so as to eject ink contained in the ink-pressurizing
cells through nozzles, the print head comprising:

an ink path which communicates with the ink-
pressurizing cells of each print head chip, which is used
for supplying ink to the ink-pressurizing cells, and which

20 extends in a direction in which the print head chips are

arranged,

wherein the print head chips are disposed on both sides
of the ink path,

wherein the print head chips on one side of the ink

25 path and the print head chips on the other side face each




ot her across the ink path, wherein the print head chips are alternately
di sposed on one side and the other side of the ink path ah@ﬁ@%?iﬁb | ength
of the ink path, 5 wherein dumry chips which do not eject ink dr i sposed
at regions between the print head chips arranged along the ink path where
the print head chips are not disposed, and wherein the print head further
conprises an ink-path nenber which has a groove comrunicating with the ink
path 10 and which is adhered to th¥ﬁ{Lpt head chi ps and the dummy chi ps
so as to cover the ink path, at |least a part of the ink-path nmenber which
i ncl udes portions adhered to the print head chips and the dummy chips
bei ng conposed of a material having a high thermal conductivity, whereby
the i nkepaeh dsreepbelhe alrgb BeFlves as heat - di ssi pati ng neans which
di ssi pates heat generated in the print head chips. According to a tenth
aspect of tH&gaderiths MMy é}ﬁao{) KPS f16r Glitde@ad gy fELSRe88 n which a
plurality of print head chips are arranged, each print. head chip having a
20 pl ur@fi ?9e of 1 {nKap esRere Zitry Tele Lharkhmgek PP SBRT HE  the
i'nk-pressurjzing cells havi heating el ements which are driven so as to
ej ect | ?n%Bmt%fh%QFi+P¥rR§{$%c-pressurizing cells through nozzles, the
ai.ner_ which _retains _each of the

25 gt nedlh G bRy 161, "S008 Achaich & PRkl S ERoRAE e
nozzlesat regions between the print head chips arranged along the
.ink path where the print head chips are not disposed, and
wherein the print head further comprises an ink-path
member which has a groove communicating with the ink path
10 and which is adhered to the print head chips and the dummy
chips so as to cover the ink path, at least a part of the
ink-path member which includes portions adhered to the print
‘head chips and the dummy chips being composed of a material
having a high thermal conductivity, whereby the ink-path
15 member also serves as heat-dissipating means which
dissipates heat generated in the print head chips.
According to a tenth aspect of the present invention,
there is provided a print head in which a plurality of print
head chips are arranged, each print head chip having a
.20  plurality of ink-pressurizing cells arranged on a substrate,
the ink-pressurizing cells having heating elements which are
driven so as to eject ink contained in the ink-pressurizing
cells through nozzles, the print head comprising:
a print-head-chip retainer which retains each of the

25 print head chips; and




wherein the print head chips are disposed on the print- head-chip retainer,

wherein the print head chips are di sposed such that the SIbqhapﬁﬁEsurizing

cells of the print head chips face the nozzles of the nozzle retainer, and
wherein dummy chi ps which do not eject ink are disposed at regions where
the print head chips are not disposed. According to an el eventh aspect of
the present 10 invention, there is provided a print head in which a
plurality of print head chips are_gffﬁpggd, each print head chip having a
plurality of ink-pressurizing cells arranged on a substrate, the

i nk-pressurizing cells having heating elenments which are driven so as to
eject ink contained in 15 the ink-pressurizing cells through nozzles, the
print head &orpzikd metaiprd mhiwadashithe etcedzies,whi ch retains each of
the print head chips; and a nozzle retainer which has the nozzles, 20
wherei n t he Prgrgimedie dhiipyt dreadlidpared vh dipeqaachion Rédgd PeHing T et ai ner,
wherein the print head chips are di sposed such that the ink-pressurizing
cel I s oReeRe“htPntehad@®Ehi ps face the nozzles of the nozzle retainer, and

25 wherein at | east art, of the print-head-chip retainer 10 May 2006
i ncl udi ng pdft§oHe a%r%‘ﬂ”i‘b hard RS Resd CRPS et offodéd of a

nat%{iaingggkggsgrgégggtggifglofqgggcééygéyﬂead chips face the
nozzles of the nozzle retainer, and
wherein dummy chips which do not eject ink are disposed
at regions where the print head chips are not disposed.
According to an eleventh aspect of the present
10 invention, there is provided a print head in which a
plurality of print head chips are arranged, each print head
‘chip having a plurality of ink-pressurizing cells arranged
on a substrate, the ink-pressurizing cells having heating
elements which are driven so as to eject ink contained in
15 the ink-pressurizing cells through nozzles, the print head
comprising:
a print-head-chip retainer which retains each of the
print head chips; and
a nozzle retainer which has the nozzles,
20 wherein the print head chips are disposed on the print-
head~chip retainer,
wherein the print head chips are disposed such that the
ink-pressurizing cells of the print head chips face the
nozzles of the nozzle retainer, and

25 wherein at least a part of the print-head-chip retainer




- whereby the print-head-chip retainer also serves as heat- dissipating neans
whi ch di ssipates heat generated in the 5 print head Chiple@HﬁﬁﬂM6
Description of the Drawings Fig. 1 is a perspective view show a print
head chip included in a print head according to the present |nvention;
Fig. 2 is an expl oded perspective view of Fig. 1 where 10 a nozzle sheet
is renoved; Fig. 3 is a plan view showing a print head according to a
first enbodinment; Fig. 4 is a plan view showi ng the manner in which the
nozzl es of the adjacent print head c Fbs overlap; 15 Fig. 5 is a sectional
view of Fig. 3 cut along line DD, and an ink-path menber placed on print
head chi ps_and dumy  chips is also shown in Fig. 5, Fig. 6 is a sectional
vi ew of 1FFéud8n§uP0€be%S | pRle e to ghge thelphidgad rphmé?eﬂi@ al so shown
in Flg

the | keRBPRoRAnDE: 4 BEsPEEEERACT % & Bio, hPres T LB 0w shoi ng.
C7rh M pheadngocas hasyt deguseeopd: ot %%%%‘?L%%%“%%ﬁ?%a%ﬂ.f”é' ol
Vi ew sh@msgpgtpng rtheéne@gwla:c@mrcﬁiwgl@@te@ Hdu tt dyerpdnosi genin g:fhé he pr egent
i nvention, which corresponds to Fig. 3 of the first enbodi nent; 10 May
2006 - ppint head chips.
Brief Description of the Drawings
Fig. 1 is a perspective view showing a print head chip
included in a priﬁt head according to the present invention;
Fig. 2 is an exploded perspective view of Fig. 1 where
10 a nozzle sheet is removed;
Fig. 3 is a plan view showing a print head according to
a first embodiment;
Fig. 4 is a plan view showing the manner in which the
nozzles of the adjacent print head chips overlap:
15 Fig. 5 is a sectional wview of Fig. 3 cut along line D-D,
and an ink-path member placed on print head chips and dummy
chips is also shown in Fig. 5;
Fig. 6 is a sectional view of Fig. 3 cut along line E-E,
and the ink-path member is also shown in Fig. 6;
20 Fig. 7 is a sectional view of Fig. 3 cut along 1ling F-F,
and the ink-path member is also shown in Fig. 7;
Fig. 8 is a plan view showing a print head according to
a second embodiment of the present invention, which
corresponds to Fig. 3 of the first embodiment;
25 Fig. 9 is a plan view showing a print head according to

a third embodiment of the present invention, which

corresponds to Fig. 3 of the first embodiment;




Fig. 10 is a sectional view of Fig. 9 cut along line G G and an ink-path
nmenber is also shown in Fig. 10; Fig. 11 is a sectional vigyneyosg the
concrete shape of the print head chip according to the present” i nvention;
5 Fig. 12 is a sectional view show ng the case in which the ink-path nenber
has the sane' shape as that shown in Fig. 11 but is conposed of a different
material; Fig. 13 is a graph showi ng the rel ationship between the el apsed
time and the tenperature increase in the print head 10 chips shown in
Figs. 11 and 12; Fig. 14 is a plan view-showing a print head according to
a fifth enbodi nent of the present invention, which corresponds to Fig. 3
of the first enbodinent; Fig. 15 is a plan view show ng a print head
according 15 to a sixth enbodi ment of the present invention, which
corresponds to Fig. 3 of the first erfbddi Tent ; Fi g. 16 is a sectional view
of Fig. 15 cut along line DD, and an ink-path nenber is also shown in
Fig. 16; Fig. 17 is a plan view showi ng a print head according 20 to a
sevent h enbodi nenfigof 16 hes pr esenitonabversv ofi, Fighi 8 hcutcalossidndscto Fig. 3
of the first enbodinent; Fig. 18 is a sectional view of Fig. 17 cut along
line E-E arftt éﬁdi"ﬁkﬂﬁk\t‘?ﬁ rogber 4sapkae shewn innFRIgl018; Fig. 19 is a
sectional view ofF.Fi 0,,17 cut along line 25 F-F, and the ink-path nenber
is also shown in F‘igg. 1%_91;5 fos%‘3}028bér1_ewlgluow1ng the concrete shape

of the print head chip according to the present invention:

5 Fig. 12 is a sectional view showing the case in which

the ink-path member has the same shape as that shown in Fig.
11 but is composed of a different material;

Fig. 13 is a graph showing the relationship between the

elapsed time and the temperature increase in the print head
10 chips shown in Figs. 11 and 12;

Fig. 14 is a plan view showing a print head according
to a fifth'embodiment of the present inventi&n, which
corresponds to Fig. 3 of the first embodiment;

Fig. 15 is a plan view showing a print head according

15 to a sixth embodiment of the present invention, which
corresponds to Fig. 3 of the first embodiment;

Fig. 16 is a sectional view of Fig. 15 cut along line
D-D, and an ink-path member is also shown in Fig. 16;

Fig. 17 is a plan view showing a print head according

20 to a seventh embodiment of the present invention, which
corresponds to Fig. 3 of the first embodiment;

Fig. 18 is a sectional view of Fig. 17 cut along line
E-E, and an ink-path member is also shown in Fig. 18;

Fig. 19 is a sectional view of Fig.'17 cut along line

25 F-F, and the ink-path member is also shown in Fig. 19;



. Fig. 20 is a sectional viewof Fig. 17 cut along line GG and the

i nk-path menber is also shown in Fig. 20; Fig. 21 is a scheimyhg20i@n view
of a print head included in a known inkjet line printer; 5 Fig. 22 is a
sectional view of Fig. 21 cut along line A-A and an ink-path nenber

pl aced on'print head chips is also shown in Fig. 22; Fig. 23 is a
sectional view of Fig. 21 cut along line B-By and the ink-path nmenber is
al so shown in Fig. 23; 10 Fig. 24 is a sectional view of Fig. 21 cut al ong
line CC and the ink-path nenber is also shown in Fig. 24; Fig. 25 is a
sectional view which corresponds to Fig. 22, showi ng the case in which the
i nk-path nmenber includes an error; and 15 Fig. 26 is a sectional view

whi ch corresponds to Fig. 24, showi ng_the case in which the ink-path
menber includes an error. Best Mde Td Carrying Qut the Invention 20
Enbodi ments of the present invention will be described below wth
reference to the acconpanyi ng drawi ngs. (First Enbodinent) A first

embodi ment achi evBigt R@ Ebevecckisorl beikvl pf Rig.ob] eet. akmgFilgnel is a
perspective view showing a print head chip 10 May 2006 - 14 11 included in
a print head &&oftd iget bl hathrresdge is also shown in Fig. 20;

Fig. 21 is a schematic plan view of a print head
included in a known inkjet line printer;

5 Fig. 22 is a sectional view of Fig. 21 cut along line
A-A, and an ink-path member placed on print head chips is
also shown in Fig. 22;

Fig. 23 is a sectional view of Fig. 21 cut along line
B-B, and the ink-path member is also shown in Fig. 23;
10 Fig. 24 is a sectional view of Fig. 21 cut along line
C-C, and the-ink;path member is also shown in Fig. 24;
| Fig. 25 is a sectional view which corresponds to Fig.
22, showing the case in which the ink-path member includes
an error; and |
15 . Fig. 26 is a sectional view which corresponds to Fig.
24, showing the case in which the ink-path member includes

'~ @n error.

Begt Mode for Carrying Out the Invention
20 Embodiments of the present invention will be described
below with reference to the accompanying drawings.
- {First Embodiment}
A first embodiment achieves the above-described first
obiject.

25 Fig. 1 is a perspective view showing a print head chip




i nventi on where a nozzle sheet 17 is adhered to the print head chip 11,

and Fig. 2 is an expl oded perspective view of Fig. 1 mherqoqng ozl e
sheet 17 is renoved. 5 In the print head chip 11, a base nenber 14 incl udes
a sem conductor substrate 15 conposed of silicon or the like and heating
el ements, 13 forned on one side of the sem conductor substrate 15 by
dep05|t|on The heating elenents 13 are electrically connected to an
external 10 circuit via conductors (not shown) formed on the semi conductor
substrate 15. A barrier layer 16 is conposed of, for exanple, a
light-curing dry filmresist, and is constructed by lamnating the dry
filmresist on the surface of the 15 sem conductor substrate 15 on which
the heating elenments 13 are forned OVﬁr the entire region thereof, and
renoving unnecessary parts by a photolTthography process. In addltlon, t he
nozzl e sheet 17 has a plurality of nozzles 18 and is formed of, for
exanpl e, ni ckel using 20 an electroform ng technique. The nozzl e sheet
17 is | am natidd léﬁ%/‘{%é baer peiny pap agroydéng ttRathe iEeaedly| es 18 are
positioned with respect to the heating elenents 13, that 1is, such that the

nozzl es 18 fa?c‘,‘é’ePTﬂ’éﬁnr “’P%“sepéc{’?%?éehéﬁ??%gl éféﬁ%ﬁf%dlt? the Hfdﬁﬁh the nozzle
sheet 17 is aHU%) %? nge}; g i urxa#1 4‘% g @t % chlfps 11, an
enl arged 10 72 18 f 3 5’8 RAT T ChE® 71 8 sheet 17 is
adhered to Flg. 1 where the nozzle sheet 17 is removed. ’
5 In the print head chip 11, a base member 14 includes a
semiconductor substrate 15 composed of silicon or the like
and heating elements 13 formed on one side of the
semiconductor substrate 15 by deposition. The héating
elements 13 are electrically connected to an external
10 . circuit via conductors (not shown} formed on the
semiconductor substrate 15.
A barrier 1aye£ 16 is composed of, for egample, a
light-curing dry film resist, and is constructed by
laminating the dry film resist on the surface of the
15 semiconductor substrate 15 on which the heéting elements 13
are formed over the entire region thereof, and removing
unnecessary parts by a photolithography process.
In addition, the nozzle s.heet 17 has a plurality of
nozzles 18 and is formed of, for example, nickel, by using
20 an electroforming technique. The nozzle sheet 17 is
laminated on the barrier layer 16 such that the nozzles 18
are positioned with respect to the heating elements 13, that
is, such that the nozzles 1B face their respective ﬁeating
elements 13. Although the nozzle sheet 17 is actually

25 adhered to a plurality of print head chips 11, an enlarged




a single print head chip 11 is shown in Fig. 1. Ink-pressurizing cells 12
are constructed of the base member 14, the barrier layer }gmaboshe
nozzl e sheet 17, 5 such that the ink-pressurizing cells 12 surround their
respective heating elenments 13. Mire specifically, in the figure, the base
menber 14- serves as the bottomwalls.of the ink-pressurizing cells 12, the
barrier layer 16 serves as the side walls of the ink-pressurizing cells
12, and the 10 nozzle sheet 17 serves as the top walls of the ink-
pressurizing cells 12. Accordingly, the ink-pressurizing cells 12 are open
at the right front sides thereof in Figs. 1 and 2, and are conmuni cati ng
with an ink path, which will be described bel ow, via the open sides
thereof. 15 Normally, a single print head chip 11 includes hundreds of
heating el enments 13 and. ink-pressuri®ny cells 12 containing the heating
el ements 13. The heating elements 13 are selectively driven in accordance
with a conmand i ssued by a controller of a printer, and ink contained in
the ink 20 pyessdrizirkgieelinswiicle ahees@anei sigedtol? his selhecedddheat i ng
elements 13 is ejected fromthe nozzles 18 which face the ink-pressurizing
cells 12. Muaesispeirfriioal hepd chip He psisttownedd Fabi pl 11, the ink-'
pressurizing cells 12 are filled with ink supplied via the 25 ink path,
which will be deForpbessusdréng deddf bh drpkeemtkuatedvey Yowdaseis  (not
shown) which is conbined with the print head chi 1.
)- member 14, the barrier laygr 16, and the ngzgle sheet 17,
5 such that the ink—pressurizing cells 12 surround their
respective heating elements 13. More specifically, in the
figure, the base member 14 serves as the bottom walls of the
ink-pressurizing cells 12, the barrier layer 16 serves as
the side walls of the ink-pressurizing cells 12, and the
10 nozzle sheet 17 serves as the top walls of the ink-
pressurizing cells 12. Accordingly, the ink-pressurizing
cells 12 are open at the right front sides thereof in Figs.
1 and 2, and are communicating with an ink path, which will
be described below, via the open sides thereocf.
i5 Normally, a single print head chip 11 includes hundreds
of heating elements 13 and ink-pressurizing cells 12
containing the heating elements 13. The heating elements 13
are selectively driven in accordance with a command issued
by a controller of a printer, and ink contained in the ink-
20 pressurizing cells 12 corresponding to the selected heating
elements 13 is éjected from the nozzles 18 which face the

ink-~pressurizing cells 12.
More specificaliy; in the print head chip 11, the ink-—’
pressurizing cells 12 are filled with ink $upplied via the

25 ink path, which will be described below, from an ink tank




When a current pulse is applied to one of the heating elenments 13 for a
short tinme such as 1 to 3 microseconds, the heating el emeni M, 2¢0er api dly
heat ed, and a bubble of 5 ink vapor (ink bubble) is generated on the
surface of the heating elenent 13. Then, as the ink bubble expands, a
certain volume of ink is pushed ahead, and the sane volume of ink is

ej ected out fraomthe correspondi ng nozzle 18 as an ink drop. The ink drop
ejected fromthe nozzle 18 | ands on 10 a print nedium such as a piece of
paper, etc. Next, a print head for a line printer according to the present
enbodi mrent w Il be described below. A print head for a line printer
includes multiple print head chips which are identical to the
above-descri bed print head chip 11. 15 Since one line is simultaneously
printed on a print nedium in line pri¥ers, a plurality of print head
chips 11 are arranged in a direction in which lines are printed. Fig. 3 1is
a plan view showing a print head 10 according to the first enbodi nent. The
print head 10mbRCinART LHEEh20s pHdmBlndkead thhites ptinwitieal anip adranged al ong

the length of the print head 10. Although only five print head chips 11
(11A to 11E) waes shawbehi philge i3 appliedotdninehefdtishigeting are actually
arranged. The print head chips 11 are arranged along the length 25 of the
pr! nt hea_d_' 1(3&1(einemtshé3dfcnegt ploart himgisieh| ‘?#_”Iést_ar% MG RE 6 - 17
printed) n 6‘}thtz-zl }?gaa}c%ngaéfe?ncagi: llziiorisea):(gprg.%llg ’héaq:egl, géndB’a gltlbeble of -
5 ink vapor (ink bubble) is generated on the surface of the
heating element 13. Then, as the ink bubble expands, a
certain volume of ink is pushed ahead, and the same volume
of ink is ejected out from the corréspondind nozzle 18 as an
ink drop. The ink drop ejected from the nozzle 18 lands on -
10 a print medium such as a piece of paper, etc.
Next, a print head for a line printer according to the
present embodiment will be described below. 2 print head
for a line printer includes multiple print head chips which
are identical to the above-described print head chip 1l.
15 Since one line is simultaneously printed on a print medium
in line printers, a plurality of print head chips 11 are
arranged in a direction in which lines are printed.
Fig. 3 is a plan view showing a print head 10 according
to the first embodiment. The print head 10 includes the
20 print head chips 11 which are arranged along the length of
the print head 10. Although only five print head chips 11
{112 to 11E) are shown in Fig. 3, more print head chips 11
are actually arranged.

The print head chips 11 are arranged along the length

25 of the print head 10 (in the direction in which lines are




adj acent print head chips 11A and 11B are vertically shifted from each
other by a predeterm ned distance. In addition, the print jbeasg, zivsp 11C,
which is adjacent to the print head 5 chip 11B, and the print head chip 11A
are aligned in the direction in which |ines are printed. Furthernore, the
adj acent print head chips 11, for exanple, the print head chips 11A and
11B, are arranged such that they overlap each other by a plurality of
nozzles 18 in 10 the direction in which the print head chips 11 are
arranged: Fig. 4 is a plan view showi ng the manner in which the nozzles
18 of the adjacent print head chips 11 overlap. In the exanple shown in
Fig. 4, four nozzles 18 from the right end of the print head chip 11 on
the left and four 15 nozzles 18 fromthe left end of the print head chip
11 on the right overlap in the | ongitudifnal direction of the print head
10. When the print head chips 11 are arranged in this nmanner, even when
there are differences in characteristics, for exanple, a difference in an
i nk-ej ection angleq) bat ween ;29 jheedf aGeRt eRlidll, headighi ps dle ink drops
ejected fromthe adjacent print head chips 11 can be mxed in the overlap
area when pridgbbént prpet iaaeehipACLok dindghys dreevesh fdaengnaeiss tied
~characteristics between the adjacent print head chips 11 are relatively
i ndi scer ni bl erandeadgpabiat ibgna Aredetermimedqdied isnyge canirbedgivhant ed. 10 May
2006 - 18 Wth reference to Fig. 3 again, an ink path 20
the print head chip 11C, which is adjacent to the print head

5 chip 11B, and the print head chip 11A are aligned in the

direction in which lines are printed.

Furthérmore, the adjacent print head chips 11, for
example, the print head chips 11A and 11B, are arranged such
that they overlap each other by a plurality of nozzles 18 in

10 the direction in which the print head chips 11 are arranged.

Fig. 4 is a plan view showing the manner in which the
nozzles 18 of the adjacent print head chips 11 overlap.
In the example shown in Fig. 4, four nozzles 18 from
the right end of the print head chip 11 on the left and four
15 nozzles 18 from the left end of the print head chip 11 on
the right overlap in the longitudinal direction of the print
head 10. When the print head chibs 11 are arranged in this
manner, even when there are differences in characteristics,
for example, a difference in an ink-ejection angle, between
20 the adjacent print head chips 11, ink drops ejected from the
adjacént print head chips 11 can be mixed in the overlap
~ area when printing is performed. Accordingly, the
differences in characteristics between the adjacent print
head chips 11 are relatively indiscernible and degradation

25 of print quality can be prevented. -



communi cates with the ink-pressurizing cells 12 of each print head chip 11
and-is used for supplying ink to the ink- pressurizing celligMdy2@esThe
print head chips 11 are arranged along the ink path 20 in a zigzag pattern
across the ink path 20. In addition, the print head chips 11 on one side of
the ink path 20 and the print head chips 11 on the other side face each
ot her across the ink path 20. Mre specifically, 10 each print head chip 11
is orientated such that the open sides of the ink-pressurizing cells 12
(right front sides in Figs. 1 and 2) face the ink path 20. Accordingly,
each print head chip 11 is rotated 180 degrees relative to the print head
chip 11 which is adjacent thereto. Thus, the 15 ink-pressurizing cells 12
of all of the print head chips 11 are comrunicating with the ink path 20.
In addition, dunmy chips 21 are disﬁbé@d“at regi ons between the print head
chips 11 arranged along the ink path 20 where the print head chips 11 are.
not di sposed. For 20 exanple, in Fig. 3, the dumy chip 21 is disposed

bet ween the priRittheadeodicesto |IFAgand ddeGn, Simillnkirpath £Be print head chips
11, each dummy chip 21 is also constructed by |am nating the sem conductor
substrate 15cemwhnthetdsani tlertheajlPressuniring eridér &8 0 ERB. 25 nozzle
sheet 17 to which the print head chips 11 are adhered]i 10 th.%QQG - 19

The seni condPEXdr heatb<shiBRt Y PBIalR) USKRE R PPRPLYIRJet?h &9 fhe 10

pressurizing cells 12.
5 - The print head chips 11 are arranged along the ink path
20 in a zigzag pattern across the ink path 20.

In addition, the print head chips 11 on one side of tﬁe
ink path 20 and the print head chips 11 on the other side
faée each other across the ink path 20. More specifically,

10 each print head chip 11 is orientated such that the open
sides of the ink-pressurizing cells 12 (right front sides in
Figs. 1 and 2) face the ink path 20. Accordingly, each
print head chip 11 is rotated 180 dggrees relative to the
priﬁt head chip 11 which is adjacent thereto. Thus, the

15 ink-pressurizing cells 12 of all of the print head chips 11

| are communicating with the ink path 20. .

In addition, dummy chips 2i are disposed at regions
between the print head chips 1i arranged along the ink path
20 where the print head chips 11 are not disposed. For

20 example, in Fig. 3, the dummy chip 21 is disposed between -
the print head chips 11& and 11C.

Similar to the print head chips 11, each dummy chip 21
is also constructed by laminating the semiconductor
substrate 15 and the barrier layer 16, and is adhered to'the_

25 nozzle sheet 17 to which the print head chips 11 are adhered.




t he dummy chips 21 are conposed of the same materials and have the sane
“thicknesses as the sem conductor substrate 15 and the bar rjigayay 2008r 16,
respectively, of the print head 5 chips 11. Accordingly, the dummy chips 21
and the print head chips 11 have the sanme thickness. However, the dunmy
chips 21 _do not have the heating elenments 13. In addition, although the
barrier layer 16 is provided, it is not subjected to the phot.olithography
process. Accordingly, the 10 ink-pressurizing cells 12 are not forned.
"Therefore, although the dummy chips 21 are |am nates having a sim|ar
construction as the print head chips 11, the dummy chips 21 do not eject
ink. Alternatively, the dumry chips 21 may al so have exactly 15 the sane
construction as the print head chips 11;  that is, the heating elenents 13
and the ink-pressurizing cells 12 may ‘@l so be provided in the dumry chips
21. In such a case, the dummy chips 21 nmay be sinply prevented from
receiving electric signals (by, for exanple, not formng electric 20 wires
so that no el Bk SepafordnghetetsubatratpAdvraedhe ParEied LaYRt 16hefnozzl e
sheet 17 may have nozzl es 18 at %%%;ns correspondi ng to the dqunmy chips

21, sinilar tB‘_‘&t ﬁé‘mm¥é”d1i8ﬁ5230farfh‘ré‘? #AOS HREL Sa% JBLPERSNEPHg to the
PG e SR AL e B el TR RREESOLIGS LRALNNE 5,007
present enbodijenrte $1G:LENHR0{6 ! NRsPUTely, of the print head
5 «chips 11. Accordingly, the dummy chips 21 and the print
head c¢hips 11 have the same thickness. Howéver, the dummy
chips 21 do not have the heating elements 13. In addition,
although the barrier layer 16 is provided, it is not
subjected to the_photoiithography process. Accordingly, the
iO ink-pressurizing cells 12 are not formed. Therefore,
although the dummy chips 21 are laminates having a similar
construction as the print head chips 11, the dummy chips 21
do not eject ink.
Alternatively, the dummy chips 21 may also have exactly
15 the same construction as the print head chips 11; that is,
the heating elements 13 and the ink-pressurizing cells 12
may also be provided in the dummy chips 21. 1In such a case,
the dummy chips 21 may be simply prevented from receiving
electric signals (by, for ekample, not forming electric
20 wires so that no electrical connection is provided).
In additicon, the nozzle éheet 17 may have nozzles 18 at
regions corresponding to the dummy chips 21, similar to the
regions of the nezzle sheet 17 corresponding to the print

head chips 11. However, it is not necessary to form the

25 nozzles 18 at regions corresponding to the dummy chips 21.




chips 21 is shorter than that of the print head chips 11. The reason for
this is because since the print head chips 11 overlap eachoouiero0ss

descri bed above, the distances between 5 the print head chips 11 di sposed
on the same side of the ink path 20, for exanple, the distance between the
print head chips 11A and 11C, is shorter than. the length of a single
print head chip 11. In addition, a dummy chip 22, which is simlar to the
10 dumry chips 21, is disposed at each end of the print head 10. The -

| ength of the dumry chips 22 is shorter than that of the dumry chips 21,
but the construction of the dumry chips 22 is the same as that of the dummy
chips 21. In addition, the thickness of the dumy chips 22 is the sane as
~that of the 15 dummy chips 21. The dunjgy chips 22 are provided to close
the ends of the ink path 20 of the print head 10, and are di sposed such
that the longitudinal direction of the dummy chips 22 is perpendicular to

t he | ongi tudi nal rection of th int 20 head chips 11 and the dunmy
chi ps 21. Accordi ﬁél gt,]e \ﬁﬁeﬁe’ﬁg’"g?&ﬂenﬁeaﬂlecI%P?j%thlffa‘h]@ dwamydummy  chi ps 21

~and 22 are di gppsed,; t | osed by the print head chips’
11 and the dunn9§§h|psggﬂbg§e 3% | R ad pré?%%@*?ﬁ@“ﬁﬁlﬁ% head chi ps

11 and the  25hélWwEaKos Nides tRils 330,22 @V & th' Ck $ f??!h & top 10
May 2006 - 21 surfaces of the pri nt cf 4% tﬁg g chi ps 21
overlap each other as descrlbed above, the distances between

5 the print head chips 11 disposed on the same side of the ink
path 20, for example, the distance between the print head
chips 112& and 11C, is shorter than the length of a single
‘print head chip 11.

In addition, a dummy chip 22, which is similar to the

10 dummy chips 21, is disposed at each end of the print head 10.
The length of the dummy chips 22 is shorter than that of the
dummy chips 21, but the construction of the dummy chips 22
is the same as that of the dummy chips 21. 1In additiom, the
thickness of the dummy chips 22 is tﬁe same as that of the

15  dummy chips 21.

The dummy chips 22 are provided to close the ends of
the ink path 20 of the print head 10, and are disposed such
that the longitudinal directioﬁ of the dummy chips 22 is
pexpendicular to the longitudinal direction of the print

20 head chips 11 and the dummy chips 21.

Accordingly, when the print head chips 11 and the dummy
chips 21 and 22 are disposed, the ink path 20 is enclosed by
the print head chips 11 and the dummy chips 21 and 22.

In addition, since the:print head chips 11 and the

25 dummy chips 21 and 22 have the same thickness, the top




and 22, which enclose the ink path 20, are even. Fig. 5 is a sectional view
of Fig. 3 cut along line D-D, and an ink-path nenber 23 plgaady otod he
print head chips 11 5 and the dummy chips 21 and 22 is also shown in Fig.
5. Fig. 6 is a sectional view of Fig. 3 cut along line E-E, and the

i nk-path nmenber 23 is also shown in Fig. 6. Fig. 7 is a sectional view of
Fig. 3 cut along ling F-F, and the ink- path nenber 23 is also shown in
Fig. 7: 10 The ink-path nenber 23 has a groove 23a which comrunicates with
the ink path 20, and is adhered to the top surfaces of the print head
chips 11 and the dummy chips 21 and 22 (surfaces facing the ink-path
menber 23 in Figs. 5 6, and 7). Since the top surfaces of the print head
chips 11 15 and the dummy chips 21 and_22 are even, the bottom surface of
t he ink-path nmenber 23, which is adh&rét to the top surfaces of the print
head chips 11 and the dummy chips 21 and 22, is flat. Accordingly, the
adhesi on surface of the ink-path nenber 23 can be easily processed and the
20 processi nguafacgsacy ten pbent mpedvelipsThe dndk thatdvmme ndleips231i s di sposed
so as to cover the regions where the print head chips 11 and the durmy
chips 21 andnf22%y ahfitls poséese the ik N3abn2GredberevE3-has a groove 23a
havi ng a bracket .shage. in cross section in_a Sé{)f ace 25 tEere f .which faces
the print head dHidps® 13 %fectictgd view GIVEYY 26060F 209yl shodEd 'such t hat

the groove 23;%dfa?nce1§1k££aethl rnnlt-grmg)e%:t 93281aced on the print head chips 11

5 and the dummy chips 21 and 22 is also shown in Fig. 5. Fig.
6 is a sectional view of Fig. 3 cut along line E-E, and the
ink-path membex 23 is also shown in Fig. 6. Fig. 7 is a
sectional view of Fig. 3 cut along ling F-F, and the ink-
path member 23 is also shown in Fig. 7.

10 The ink-path member 23 has a groove 23a which
communicates with the ink path 20, and is adhered to the top
surfaces of the print head chips 11 and the dummy chips 21
and 22 (surfaces facing the ink-path member 23 in Figs. 5, 6,
and 7). Since the top surfaces of the print ﬁead chips 11

15 and the dummy chips 21 and 22 are even, the bottom surface
of the ink-path membexr 23, which is adhered to the top
surféces of the print head chips llland the dummy chips 21
and 22, is flat. Accordingly, the adhesion surface of the
ink-path member 23 can be easily processed and the

20 processing accuracy can be improved.

The ink-path member 23 is disposed so as to cover the
regions where the print head chips 11 and the dummy chips 21
and 22 are disposed. The ink-path member 23 has a groove
23a having a bracket shape in cross section in a surface

25 thereof which faces the print head chips 11, etc., and is




Accordi ngly, the groove 23a and the ink path 20 are comunicating with
each’ other. In Figs. 5 to 7, the bottomsurface of the inkopatjd@esmrenber
23 is adhered to the top surfaces of the print head chips 11 and the dumy
chips 21 and 22 with an adhesive (for exanple, a silicone resin adhesive).
Thus, an, adhesive layer is provided between the adhesion surfaces so as to
seal the spaces therebetween. Therefore, the ink which 10 flows in the
groove 23a of the ink-path nmenber 23 and the ink path 20 does not |eak
out. The ‘case is considered in which the design value of the gap size
between the print head chips 11 and the dummy chips 21 is 0.05 mm the

di nensional error in the length of the 15 print head chips 11 and the dummy
chips 21 is 0.01 mm and the assenbLyzfnyor (attachnent position error of
the print head chips 11 and the dumry™chips 21) is 0.02 mm In this case,
t he di stance between the print head chips 11 and the dummy chips 21 is O
nm at mni mum and +0.1 nmm at maxi num 20 Accordingly, if an adhesive which
can fill a +@ispompdgapch $hatsthe arrevydse Ersathiy @2 14%d as 1 ong as
the error is_ within_the range of _the nmanufacturi rror. In addition, it
is only neced§SP3AiglY ortfiet HEOQF0IvE ansahhe Haﬂg t &€ br acket shape in
cross section, in.the, hesi.on, surface of the ink-path nenber 23 and it

25 .
is not 10 Nhfbﬂﬁﬁﬁcggfggwﬁg é%?ﬁ}ﬁt G formrecesses for receiving the print
head " In Figs. 5 to 7, the bottom surface of the ink-path

5 member 23 is adhered to the top surfaces of the print head
éhips 11 and the dummy chips 21 and 22 with an adhesive (for
example, a silicone resin adhesive). Thus, an adhesive
layer is provided between the adhesion surfaces so as to
seal the spaces therebetween. Therefore, the ink which

100 flows in the groove 23a of the ink-path member 23 and the
ink path 20 does not leak out.
The case is considered in which the désign value of the
gap size between the print head chips 11 and the dummy chips
21 is 0.05 mm, the &imensional error in the length of the
15 = print head chips 11 and the dummy chips 21 is £0.01 mm, and
| the assembly error (attachment position exror of the print
head chips 11 and the dummy chips 21) is #0.02 mm. In this
case, the distance between the print head chips 11 and the
dummy chips 21 is 0 mm at minimum and +0.1 mm at maximum.
20 Accordingly, if an adhesive which can f£ill a +0.1 mm gap is
used, the gaps can always be filled as long as the error is
" within the range of the manufacturing error.
In addition, it is only necessary to form the groove
23a, which has the bracket shape in cross section, in the

25 adhesion surface of the ink-path member 23 and it is not




chips 11 as in the known print head, so that high dinensional accuracy.can
be maintai ned. Mre specifically, since the dumy chips 2Xoaugy 2dear e

di sposed at regions 5 where the print head chips 11 are not di sposed,
processing of the adhesion surface of the ink-path nenber 23 can be nade
si npl er and the di mensi onal accuracy can be inproved accordingly. (Second
Enbodi ment) 10 A second enbodi nent achi eves the above-described first
object. Fig. 8 is a plan view of a print head 30 according to the second
enbodi nent of the present invention, which corresponds to Fig. 3 of the
first enbodinment. 15 In the print head 30 of the second enbodi nent, simlar
to the above-descri bed known print head, the print head chips 11 are
arranged in a zigzag pattern (alternqyggy) across the ink path 20, but do
not overlap each other as in the first~enbodi nent. 20 When the print head
chips 11 are arranged in this manner, the length of the dummy chips 31 is
the sanme as that of the print head chips 11. Accordingly, the print head
chi ps 11 whi dlgcassrtyr e foanrehessnsafphgrasiedwing $he Prifngr heekanpl e, may be
used as the dummy chips 31. 25 Other constructions are simlar to those of

the first 10 SRAYS 2006S- infheckpydi Rektt hedd. eSpithahthi®¥s t hereof are thus

omtted. . . . . .
dimensional accuracy .can be maintained. More specifically,

since the dummy chips 21 and 22 are disposed at regions
5 where the print head chips 11 are not disposed, processing
of the adhesion surface of the ink-path member 23 can be
made simpler and the dimensional accuracy can be improved
accordingly.
(Second Embodiment)

‘10- A second embodiment achieves the above-described first
object.

Fig. 8 is a plan view of a print head 30 according to
the second embodiment of the present invention, which
corresponds to Fig. 3 of the first embodiment.

i5 In the print head 30 of the second embodiment, similar
to the above-described known print head, the print head '
chips 11 are arranged in a zigzag pattern (alternately)
across the ink path 20, but do not overlap each other as in
the first embodiment.

20 When the print head chips 11 are arranged in this
manner, the length of the dummy chips 31 is the same as that
of the print head chips 11. BAccordingly, the print head
chips 11 which are free from the heating elements 13, for
example, may be used as the dummy chips 31.

25 Other constructions are similar to those of the first




(Third Enbodinent) A third enbodi ment achi eves the above-described first
object. 5 Fig. 9 is a plan.view show ng a print head 32 accmpiia{,lgoogo a
third enbodi nent- of the present invention, which corresponds to Fig..3 of
the first enbodinent. Fig. 10 is a sectional viewof Fig. 9 cut along line
G G and_an ink-path menber 33 is also shown in Fig. 10. 10 The print head
32 of the third enbodinent differs from that of the first enbodiment in
that the dumry chips 22 are not provided at both ends thereof. In the
third enbodi ment, both ends of the ink path 20 are closed by the ink-path
menber 33. Accordingly, 15 different fromthe ink-path nenber 23 of the
first enbodinent, the ink-path nenber 33 has a projection 33b at each end
thereof . The projections 33b are directigy-adhered to the nozzle sheet 17.
When the ink-path nenber 33 is constructed as described 20 above, the
shape thereof is nore conplex than that of the first enbodi nent since the

proj ections 33 st_.be provided_ . at both ends_ thereof.. ver, since it
i s not necess gglaentprSEﬁi déH ﬁ%aJ?leoélgsgfé%r Ogra’feetc}glfl\sli%%ltttﬁéépri nt head

chips 11 as i ; - bri.nt head, the processing accuracy can be 25
nore easily naﬁg%ggﬁe %@ﬁg%#%d to the ink-path nmenber 4 of 10 May 2006 -

25 the I<n0VW]rpriﬁnthﬁﬁéfkmbodiment achieves the above~described first
object.

5 ~ Fig. 9 is & plan view showing a print head 32 according
to a third embodiment of the present invention, which
corresponds to Fig..3 of the first embodiment. Fig. 10 is a
sectional view of Fig. 9 cut aleng lirne 6-G, and an ink-path
member 33 is also shown in Fig. 10.

0 The print head 32 of the third embodiment differs from
that of the first embodiment in that the dummy chips 22 are
not provided at both ends thereof.

In the third embodiment, both ends of the ink path 20
are closed by the ink-path member 33. Accordingly,

15 different from the ink-path member 23 of the first
embodiment, the ink-path member 33 has a projection 33b at
each end thereof. The projections 33b are directly adhered
to the nozzle sheet 17.

When the ink-path member 33 is constructed as described

20 above, the shape thereof is more complex than that of the
first embodiment since the projections 33b must be provided
at both ends thereof. However, since it is not necessary to
provide the recesses for receiving the print head chips 11
as in the known print head, the pfocessing accuracy can be

25 more easily maintained compared to the ink-path member 4 of




According to the present invention, the dummy chips are disposed at
regions where the print head chips are not disposed, so thatmhheogsurface
roughness i s reduced, and the adhesion surface between the print head
chi ps and another conponent is approximately flat. Accordingly, errors
between the print head chi ps and anot her conponent can be reduced. As a
result, the print head chips can be reliably adhered to anot her conponent
and ink | eakage can be 10 prevented, so that the above-described first

obj ect can be achieved. Although the enbodi nents of a first invention of
the present application has been described, the present invention is not
limted to the above-descri bed enbodi nents. 15 For exanple, the follow ng
nodi fications are possible. In the abgye-described enbodi nents, the print
head chips 11 and the dumy chips 21 are di sposed on both sides of the
ink path 20. However, the construction may al so be such that two ink paths
20A and 20B %Fegprovided W, th a 20 predeterm ned gap therebetween and the
print head chi'p D BIEGPeadged in two rows in a zigzag pattern at the

region betveen yheotyio j pk falhs 208 and 208, g such a sase Lhe print
head chips 11 of “orie of t e TWo FERR™ T SLBTVE P KT AP & PRk Pat h 204,
ik pat h 208 AT B IR T0 ey c2006 P85 1ol TP SEE I O e 2t can
be di sposed beipwen, tfie thakNthe surface roughness is reduced, and the
5 adhesion surface between the print head chips and another
component is approximately flat. Accordingly, errors
between the print head chips and another component can be
reduced. As a result, the print head chips can be reliably
adhéred to another component and ink lezkage can be
10 . prevented, so that the above-described first object caﬁ be
achieved.
Although the embodiments of a first invention of the
present gpplication has been described, the present
invention is not limited to the above-described embodiments.
15 For example, the following modifications are possible.
In the apove—described embodiments, the print head
chips 11 and the Gummy chips 21 are disposed on both sides
of the ink path 20. However, the construction may also be
such that two ink paths 20A and 20B are provided with a
20 predetermined gap therebetween and the print head chips 11
are arranged in two rows in a zigzag pattern at the region
between the two ink paths 20A and 20B. In such a case, the
print head chips 11 of one of the two rows receive ink from
the ink path 20A, and the p;int head chips 11 of the other

25 row may receive ink from the ink path 20B. Also in this




head chips 11, and the effects of the present invention can be obtained.
In addition, the effects of the present invention can S aligouhe2miat ai ned,
by di sposing the dunmy chips at regions where the print head chips 11 are
not disposed, in print heads having constructions other than those :
descri bed above as long as the print heads include print head chips 11
which are arranged on the nozzle sheet 17. This is clearly 10 understood
fromthe effects provided by the dumry chips 22. Next, -a second invention
of the present application for achieving the above-described second obj ect
will be described below As disclosed in the follow ng enbodi nents, not
only the first object but also the second object can be 15 achi eved by
applying the second invention in addition to the first invention of the
present application. Enbodi nents of theb&econd i nvention of the pr esent
application wll be described belowwith reference to the acconpanying
drawi ngs. 20 (Fourth Enbodi nent) Constructions of a fourth enbodi nent are
simlar to téasse blie tdvempi clsipseAbocimbatdispoepd Heaweberhpoppist descri bed
bel ow. Accordingly, in the description of the fourth enbodi nent,

expl anat i ons #fad: peirsoAdt r ard itdasettnptanoD3hei piesene fivesttiemboi nent are
omtted, and conponents 10 May 2006 - 27 simlar to those of the' first
enbodi ment ar? 8RS by t he :

In addition, the effects of the present invention can
5 also be obtained, by disposing the dﬁmmy chips af regions
where the print head chips 11 are not disposed, in print
heads having constructions other than those described above
as long as the print heads include print head chips 11 which
are arranged on the nozzle sheet 17. This is clearly
10 = understood from the effects provided-by the dummy chips 22.

Next, a second invention of the present application for
achieving the above-described second object will be
described below. As disclosed in the following embodiments,
not only the first object but also the second object can be

15 achieved by applying the second invention in addition to the
first invention of the present application.

?mbodiments of the second invention of the bresent
application will be described below with reference to the
accompanying drawings,

20 (Fourth Embodiment)

Constructions of a fourth embodiment are similar to
those of the first embodiment except for the points
described below. Accordingly, in the description of the
fourth embodiment, explanations of-the constructions common

25 with the first embodiment are omitted, and components




sanme reference nunerals. In the fourth enbodi nent, an ink-path nmenber is
different fromthat of the first enbodiment, and an ink-patiyp May deogoer 34
is used in place of the ink-path nmenber 23. In addition, in the fourth
enbodi nent, the ink-path menber 34 is conposed of alum numor a naterial
contai ning alum num (for exanple, an alum numalloy). This is-because

al um num has a high thermal conductivity. More specifically, 10 according
to the present invention, the ink-path nenber 34 is conposed of a materi al
havi ng a“high thermal conductivity, -so that the ink-path nenber 34" al so
serves as heat- dissipating neans which di ssipates heat generated by the
heating el enments 13 of the print head chips 11. 15 In the print head 10
which is constructed as described ahoye,_the print head chips 11 enmt heat
due to heat applied by the heating elenents 13 when printing is performned.
However, since the ink-path nenber 34 adhered to the print head chips 11
has a high thernal conductivity, heat 20 generated. in the print head chips
11 is qui ckl flf“gg"h%rﬁ"t tBepe 0§ { FipRE R dimshte p T8 Aernged PYIithe| pated from
t he surface.ﬁg%ﬁth ink-gath menpber 34. When ink drops are ejected fromthe

nozzles 18 o ereﬁ¥Fﬁ% Hedg @ ﬁps 11, the ink-pressurizing cells 12 are

25 refilled with fnﬂlﬁké%glritﬁde Dgg]gm%hg iaﬂkiﬁk"iﬁgg( qr%bm?ﬁolv@). 10 May 2006 28
At this tinme, the ink passes through a groove a o e

different from that of the first embodiment, and an ink-path

5 member 34 is used in place of the ink-path member 23. 1In

addition, in the fourth embodiment, the ink-path member 34

is comppsed of aluminum or a material containing aluminum

{for example, an aluminum alloy). This is because aluminum

has a higﬁ thermal conductivity. More specifically,

10 according to the present invention, the ink-path member 34
is compoéed of a material having a high thermal conductivity,
‘so that the ink-path member 34 also serves as heat-
diésipating means which dissipates heat generated by the
héating elements 13 of the print head chips 11.

15 In the print head 10 which is constructed as described
above, the print head chips 11 emit heat due to heat applied
by the heating elements 13 when printing is performed.
However, since the ink-path member 34 adhered to the print
head chips 11 has a high thermal conductivity, heat

20 generated in the print head chips 11 is quickly transmitted
to the ink-path member 34 and is dissipated from the surface
of the ink-path member 34.

When ink drops are ejected from the nozzles 18 of the
print head chips 11, the ink-pressurizing cells 12 are

25 refilled with ink supplied from the ink tank (not shown).




i nk-path nenber 34. Accordingly, the groove 34a-of the ink- path nenber 34
is always filled with ink and the ink flows through the grgpwvey3d@ SO
that the ink-path nmenber 34 is 5 also cooled with the ink. Therefore t he
heat dissipation effect provided by the ink-path nmenber 34 can be further
enhanced. Next, an exanple in which the tenmperature change in the print
head chips 11 is calculated will be described below. 10 Fig. 11 is a
sectional view showi ng the concrete shape of the print head 10 according to
the present invention. Fig. 12 is a sectional view show ng the case in

whi ch the ink- path nenber 34 has the sane shape as that shown in Fig. 11
but is conposed of a different material. The dinensional 15 unit of the
val ues shown in Figs. 11 and 12 is the mcronmeter. In Figs. 11 and 12, the
print head chip 11 and the dunmmy chlpiwl-are adhered to a nozzle sheet 50
conposed of, for exanple, an epoxy resin, and the ink-path nmenber 34 (Fig.
20 11) or an ink-path nenber 35 (Fig. 12) is adhered to the print head

chip 11 and the ewiEyisdi Rhdlinkd Pasekd thidughda dreade fsames Gereonposed of
alumna is disposed so as to surround the ink-path nenber 34 or 35. In
Figs. 11 and I2k-mstthdeehijpor 34 ondcobrdimgly nkhpatricol® Ienberti3d iok- 35 are
conposed of a gl ass/epoxy conposite. In 10 May 2006 - 29 addition, dotted
portions (Shomtlbynemper q4n1$:|ag.wa1g_)fld,lgd with ink and the ink flows

through the groove 34a, so that the ink-path member 34 is

5 also cooled with the ink. fTherefore, the heat dissipation
effect provided by the ink-path member 34 can be further
enhanced.

Next, an example in which the temperature change in the
print head chips 11 is calculated will be described below.

10 Fig. 11 is a sectional view showing the concrete shape of
the print head 10 according to the present invention. Fig.
12 is a sectional view showing the case in which the ink-
path member 34 has the same shape as that shown in Fig. 11
but is composed of a different material. The dimensional

15 unit of the values shown in Figs. 11 and 12 is the
micrometer,

In Figs. 11 and 12, the print head chip 11 and the
dummy chip 21 are adhered to a nozzle sheet 50 composed of,
for example, an epoxy resin, and the ink-path member 34 (Fig.

20 11) or an ink-path member 35 (Fig. 12} is adhered to the
print head chip 11 and the dummy chip 21. 1In addition, a
head frame &6 composed of alumina is disposed so as to
surround the ink—path member 34 or 35.

In Figs. 11 and 12, shaded eortions of the ink-path

25 member 34 or 35 are composed of a glass/epoxy composite. 1In




conposed of alum num Mre specifically, approximately half of the ink-path
nmenber 34 shown in Fig. 11 including portions adhered to thgmaypodent head
chip 11 and the dummy chip 21 is conposed of alum num and the Temaining
half is conposed of a .glass/epoxy conposite. On the contrary, the entire
body of the ink-path menber 35 shown in Fig. 12 is conposed of a

gl ass/ epoxy conposite. 10 In the above-described construction, the
tenperature change in the print head chips 11 is cal cul ated under the
follow ng conditions: (1) Heat generation of the print head chips 11
(total) is 1.2 [W x 1.5 [s] x 9.6 [KHz]. 15 (2) Heat dissipation by ink
ejection is 3 [pl] x 4.2 (specific heat of ink) x AT (tenperature
increase) x 9.6 [KHz]. (3) Heat dissipation fromthe surface due to
natural convection of air is cal culated based on a thermal 20 conductivity
of 10 [WnRK]. (4) overall initial tenperature is OC (the anbient air 1is
always 0C). Fig. 13 is a graph showng the relationship between the

el apsed ti nmeaadikiohe detrtpdrpdntiens ntsheaseby Al heimpFigt Yeadre25 chips 11
under the above conditions. In Fig. 13, "A" 10 May 2006 - 30 corresponds
to the const rompdsed sh@dmmipunki g. 11, and "B"

More specifically, approximately half of the ink-path
member 34 shown in Fig. 11 including portions adhered to the
5 print head chip 11 and the dﬁmmy chip 21 is composed of
aluminum, and the remaining half is composed of a
.giass/epoxy composite.
On the contrary, the entire body of the ink-path member
35 shown in Fig. 12 is composed of a glass/epoxy composite.

10 In the above-described construction, the temperature
change in the print head chips 11 is calculated unaer the
following conditions:

{1) Heat generation of the print head chips 11 (total)
is 1.2 {W] x 1.5 [pus} x 9.6 [KHz].

15 {2) Heat dissipation by ink ejection is 3 [pl] x 4.2
{specific heat of ink) x AT (temperature increase} X 9.6
{KHz}.

{3) Beat dissipation from the surface due to natural
convection of air is calculated based on a thermal

20 conductivity of 10 [W/m?K}.

(4) Overall initial temperature is 0°C (the ambient air
is always 0°C).

Fig. 13 is a graph showing the relationship between the
elapsed time and the temperature increase in the print head

25 chips 11 under the above conditions. In Fig. 13, "A"




corresponds to the-construction showm in Fig. 12. Wth reference to Fig.
13, although the tenperature of "B" (Fig. 12) reaches apprpwhgyggky 100C
in five seconds, 5 the tenperature of "A" (Fig. 11) after five seconds is
approximately 70C. Fromthis result, it is understood that the tenperature
increase in the print head chips 11 can be suppressed when a part of the
i nk-path nenber 34 which includes portions adhered to the print head chips
11 is 10 conposed of alum num Thus, according to the fourth enbodi nent,
the tenperature increase in the print head chips 11 can be suppressed
whi |l e the processing accuracy of the ink-path nenber 34, that is, the
di mensi onal accuracy of the print 15 head chips 11, the dummy chips 21 and
22, and the gap between the nozzle shggt_17 and the ink-path nenmber 34, is
i ncreased and ink | eakage is prevented. (Fifth Enbodinent) A fifth
enbodi ment achi eves the above-descri bed second 20 object. Fig. 14 is a
pl an view of a print.head 36 according to, a fjfth enhodi nent_of the
present i nventSiERSPMISCHAC Bis CRRPIHESLPR HOYD ! 59t rid +f F‘ggt Bnbodi ment. In
the print head 36 of(}hg '{ifth enbogine%%f sim Lar é§ to the fourth
enbodi ment , t FEFFPPREHERG N CRA PR @7 10 KRy 2608 5-“10
With reference to Fig. 13, although the temperature of
“B* (Fig. 12) reaches approximately 100°C in five seconds,
5 the temperature of "A" (Fig. 11) after five seconds is

approximately 70°C. From this result, it is understood that

the temperature increase in the print head chips 11 can be
suppressed when a part of the ink-path member 34 which
includes portions adhered to the print head chips 11 is

10 composed of aluminum.

Thus, according to the fourth embodiment, the
temperature increase in the print head chips 11 can be
suppressed while the processing accuracy of the ink-path
member 34, that is, the dimensional accuracy of the print

15 head chips 11, the dummy chips 21 and 22, and the gap
between the nozzie sheet 17 and the ink-path member 34, is
increased and ink leakage is prevented.

{(Fifth Embodiment)

A fifth embodiment achieves the above-described second

20  object.

Fig. 14 is a plan view of a print head 36 acgording to
a fifth embodiment of the present invention, which
corresponds to Fig. 3 of the first embodiment.

In the print head 36 of the fifth embodiment, similar

25 to the fourth embodiment, the print head chips 11 are



- 31 arranged in a zigzag pattern (alternately) across the ink path 20.
However, the print head chips 11 do not overlap each other ﬁﬁmﬁﬂz@ﬁe fourth
In addition, the print that if an interval between print head chip 11 is L,
the ends of the adjacent an enbodi nent. head chips 11 are arranged such the
adj acent nozzles in each interval between the nozzles at print head chips
11 is al'so L. Mire specifically, in Fig. 14, an end nozzle of the print
head chip nozzle of the print head chip 11B direction in which the print
head L. interval between the right 11A and the left end (an interval in
the chips 11 are arranged) is Accordingly, even when ink is ejected froma
plurality of.print head chips 11, all ink drops |and on the print 15
medi um at a constant interval L. _ 3y

arranged in a zigzag pattern (alternately) across the ink
path 20. However, the priﬁt head chips 11 do not overlap
each other as in the fourth embodiment.

In addition, the print head chips 11 are arranged such

5 that if an interval between the adjacent nozzles in each

print head chip 11 is I, an interval between the nozzles at
the ends of the adjacent print head chips 11 is also L.
More specifically, in Fig. 14, an interval between the right
end nozzle of the print head chip 11A and the left end

"10 nozzle of the print head chip 11B (an interval in the
~direction in which the print head chips 11 are arranged) is ;;
L.

Accordingly, even when ink is ejected from a plurality
of print head chips 11, all ink drops land on the print

15 medium at a constant interval L.

When thé print head chips 11 are arranged in this
manner, the length of dummy chips 37 is the same as that of
the print head chips 11. Accordingly, the print head chips
11 which-are free from the heating elements 13, for. example,

20 may be‘used as the dummy chips 37.

Other constructions are similar to those of the fourth

embodiment, and explanations thereof are thus pmitted.
(S5ixth embodiment)
Fig. 15 is a plan view showing a print head 38

25 according to a sixth embodiment of the present invention,




When the print head chips 11 are arranged in this manner, the |length of
dummy chips 37 is the same as that of the print head chi psigllay 2006
Accordingly, the print head chips 11 which are free fromthe heating

el enents 13, for. exanple, 20 may be used as the dummy chips 37. O her
constructions are sim’lar to those of the fourth enbodi nent, and

expl anations thereof are thus onmtted. (Sixth enbodinent) Fig. 15 i$ a

pl an view showing a print head 38 25 according to a sixth enbodi nent of the
present invention, 10 May 2006 - 32 which corresponds to Fig. 3 of the
first enbodinment. Fig. 16 is a sectional view of Fig. 15 cut along line
D-D, and an ink-path nenber 39 is also shown in Fig. 16. The print head 38
of the sixth enmbodinment differs from g that of the fourth enbodi ment in
that the dumy chips 22 are not provi éd at both ends thereof. In the

si xth enmbodi ment, both ends of the ink path 20 are closed by the ink-path
menber 39. Accordingly, different fromthe ink-path nenber 34 of the
fourth 10 entddichetnrrespendsnitopiich denbahe3ditwds embgtigieett i dig39b at  each
end thereof. The projections 39b are directly adhered to the nozzle sheet
17. In this cdfséds & FEchiVadcvionhLia8he. dfosrtiedons HaenDehdsnef ar he

i nk-path nmenmber 39 .cl ose t .ends of the.ink path 20, so that it is not
necessary to’f%”ﬁ?@b&f%b?ﬁggdb ST ™30 &9 118 he fourth embodi ment.

The print head 38 of the sixth embodiment differs from
5 that of the fourth embodiment in that the dummy chips 22 are
not provided at both ends thereof.

In the sixth embodiment, both ends of the ink path 20
are closed by the ink-path member 39. Accordingly,
different from the ink-path member 34 of the fourth

10 embodiment, the ink-path member 39 has & projection 39b at
each end thereof. The projections 39b are directly adhered
to the nozzle sheet 17. In this case, the projections 39b
provided at both ends of the ink-path member 39 close the
ends of the ink path 20, so that it is not necessary to

15 dispose the dummy chips 22 as in the fourth embodiment.

Similar to the fourth embodiment, sectional views of
Fig. 15 cut along lines B-B and C-C are similar to Figs. 6
and 7, respectively, described in the first embodiment, and
explanations thereof are thus omitted.

20 (Seventh Embodiment)

In a seventh embodiment the second inventidn of the
present application is applied to the known technigue in
order to achieve the above-described second object.
Accordingly, the second invention of the present application

25 can also be applied to the known technique.




Simlar to the fourth enbodi nent, sectional views of Fig. 15 cut al ong
lines B-B and CC are simlar to Figs. 6 and 7, respectivelgnag¢lesg i bed in
the first enbodi ment, and explanations thereof are thus omtted. 20
(Sevent h Enbodi ment) In a seventh enbodi nent the second invention of the
present application is applied to the known technique in order to achieve
t he above-descri bed second object. Accordingly, the second invention of
the present application 25 can also be applied to the known techni que. 10
May 2006-- 33 Fig. 17 is a plan view showng a print head 40 according to
a seventh enbodi rent of the present invention, which corresponds to Fig. 3
of the first enbodinment. Fig. 18 is a sectional view of Fig. 17 cut al ong
line E-E, and an 5 ink-path nmenber 41 |s al so shown in Fig. 18. Fig. 19 is
a sectional view of Fig. 17 cut al ong 3ine F-F, and the ink- pat h nenber
41 is also showmn in Fig. 19. Fig. 20 is a sectional view of Fig. 17 cut
along line GG and the ink- path nenber 41 is also shown in Fig. 20. 10 In
t he seventh enbodiigntly ik faf plentvikwoshdWiegfopriht readoth nent, the dunmy
chips 21 and 22 are not provided. Accordingly, the adhesion surface of the
i nk- pat h nmenrerco4ding ol ehsawenamrﬁmbsdlm@nﬂ.ﬁé thﬂ prespddieyRPsorl, is not
flat. Mre specifically, as shown in Fi etc., the |nk Jpath 15 nenber
41 has recess@5chleomrespaads itonbidshér ef ttﬁ"@ BHistt eReedjment.  Fig.

18 is a sectional view of Fig. 17 cut along line E-E, and an
5 ink-path member 41 is also shown in Fig. 18. Fig. 12 is a
sectional view of Fig. 17 cut along line F-F, and the ink-
path member 41 is also shown in Fig. 19. Fig. 20 is a
sectional view of Fig. 17 cut along line G-G, and the ink-
path member 41 is also shown in Fig. 20.
10 In the seventh embodiment, different from the fourth
- embodiment, the dummy chips 21 and 22 are not provided.
Accordingly, the adhesion surface of the ink-path member 41,
which is adhered to the print head chips 11, is not flat.
More specifically, as shown in Fig. 18, etc., the ink-path
15 member 41 has recesses 4lc at positions where the print head
chips 11 are disposed. ;n addition, the recesses 4lc are
not provided and the ink-path member 41 is directly adhered
to the nozzle sheet 17 at regions where the print head‘chips
11 are not disposed. In addition, similar to the third
20 embodiment, projections 41b are provided at both ends of the
ink-path member 41 in order to close the ends of the ink‘
path 20.
According to the present embodiment, the shape of the
ink-path member 41 is more complex than the ink-path merber

25 23, etc., according to the first to sixth embodiments since




chips 11 are disposed. In addition, the recesses 41c are not provided and
the ink-path nenber 41 is directly adhered to the nozzle Slyaghy 0ot
regions where the print head chips 11 are not disposed. In add%tion,
simlar to the third 20 enbodi nent, projections 41b are provided- at both
ends of the ink-path nenber 41 in order to close the ends of the ink path
20. According to the present enbodi nent, the shape of the ink-path nmenber
41 is nore conplex than the ink-path nenber 25 23, etc., according to the
first to'sixth enbodi nents since 10 May 2006 - 34 the recesses 41c nust be
formed at positions corresponding to the print head chips 11. However, in
this case, the tenperature increase in the print head chips 11 can be
suppressed. 5 Although the enbodi ments pf the second invention of the
present application have been described,” the present invention is not
limted to the above-described enbodi ments. For exanple, the follow ng
nodi fications are possible: (1) It is not necessary that the entire bodies
of the 10 inkbpaidtersehdis Mt Be formedaat ROsébiRIGs 8% GFSPRNARRSr i al
havi ng a high thermal conductivity,. as Iong as.at _least a Bart of them
i ncl udi ng por £Pore RAkRy #4828 FHIRS bti ntiOKEYF < LhitE51929% EBfiposed of - a
mat eri al - having a high thermal .conducti.vjt a .sgo 4 FLg. 11. The
entire bodi est%?pptrﬁég’i% Jinﬁﬁ??)saet ﬁnngjrﬁ)gfénggea%?hlfnd\fgl almay of course be
conposed of suppressed.
5 Although the embodiments of the second invention of the

present application have been described, the present-

invention is not limited to the above-described embodiments.

For example, the following modifications are possible:

(1) It is not necessary that the entire bodies of the

10 ink-path members 34, 39, and 41 be composed of a material

having a high thermal conductivity, as long as at least a

part of them including portions adhered to the print head

chips 11 is composed of-a material having a high thermal

conductivity, as shown in Fig. 11. The entire bodies of the
15 ink-path members 34, 39, and 41 may of course be composed of

a material having a high thermal conductivity.

(2) Although aluminum and an aluminum alloy are

mentioned above as examples of materials having a high

thermal conductivity used for forming at least a part of the
20 ink-path members 34, 39, and 41, other materials may also be

used. With respect to metal materials, the thermal

conductivity of a metal material generally increases along

with the purity thereof. In addition, metal materials

.having a high thermal conductivity include Ag, Cu, Au,

25 'ailoys thereof, and alloys including the above-mentioned




a material having a high thermal conductivity. (2) Al though alum num and an
alum num al l oy are nentioned above as exanples of material® Nay2m@ a hi gh
thermal conductivity used for formng at |east a part of the 20 ink-path
menbers 34, 39, and 41, other materials may also be used. Wth respect to
metal materials, the thermal conductivity of a netal material generally
increases along wth the purity thereof. In addition, netal materials
.having a high thermal conductivity include Ag, Cu, Au, 25 alloys thereof,
and al l oys including the above-nentioned 10 May 2006 - 35 netals and ot her
metals. Alternatively, a resin material in which powder of these netals is
di spersed nmay al so be used. According to the present invention, heat
generated in the print head chips is rpapidly transmtted to the i nk- pat h

5 menber, which is disposed on the prlnt head chi ps and which serves as
heat - di ssi pating nmeans. In addltlon t he i nk-path nenber, which serves as
t he heat - d|SS|pat|ng neans, contlnuously cool ed due to the ink flow

Accor di ngl y, Beté1aeld gEhes &t‘%ﬁ”n %Eeﬁﬁtﬁﬂe%aé BB YIS material épficiently

di ssi pat ed k|n the structure of. the print head chips or the
b it "head cOMREEXPTReF s GREsRGERAE £ FopPrRetonsy | HEoNEEE L, ¢ hat |t he

above- described sRea0gLADECLE U e DENRn, el M UALLIA 48P T 20T 11y

The present invention relate
the print head chips is rapidly transmitted to the ink-path

5 member, which is disposed on the print head chips and which
serves as heat-dissipating means. In addition, the ink-path
member, which serves as the heat-dissipating means, is
continuously cooled due to the ink flow.

Accordingly, the heat generated in the print head chips
10 is efficiently dissipated without making the structure of
the print head chips or the print head complex or increasing
the size of the print1head, so0 that the above-described

second object can be achieved.

15 Industrial Applicability
The present invezi_i:ion relates to print-head
manufacturing methods and print heads, and can be applied to,

for example, print heads for inkjet printers.




manuf acturi ng net hods and print heads,. and can be applied to, for

exanpl e, print heads for inkjet printers. 10 May 2006 10 May MEP#006 36
CLAIMS 1. Aprint head in which a plurality of print head chips are
arranged, each print head chip having a plurality of 5 ink-pressurizing
cells arranged on a substrate, the ink- pressurizing cells having heating
el ements which are driven so as to eject ink contained in the

i nk-pressurizing cells through nozzles, the print head conprising: an ink
pat h whi ch comuni cates with the ink 10 pressurizing cells of each print
head chip and which is used for supplying ink to the ink-pressurizing
cells, wherein the print head chips are arranged along the ink path and
are di sposed on both sides of the ink path, wherein the print head chi ps on
one side of the ink 15 path and the print head chips on the other side
-face each other across the ink path, wherein the print head chips are
alternately disposed on one side and the other side of the ink path al ong
the length of the ink path, and 20 wherein dumry chi ps which do not eject
ink are disposed at regions between the print head chips arranged al ong
the ink path where the print head chips are not disposed., 2. A print head
according to Claiml, wherein two




25 adj acent print head chips which face each other across the 10 May 2006 -
37 ink path are disposed such that the adjacent ends of thempyieis head
chi ps overlap each other by a plurality of nozzles in a direction in which
the print head chips are arranged. 5 3. A print head according to Claim1,
wherein the dumy chips and the print head chi ps have the sane thickness
and top surfaces of the print head chips and the dummy chips are even, 10
wherein an ink-path nenber having a groove which comunicates with the ink
path is adhered to the top surfaces of the print head chips and the dunmmy
chi ps, and wherein an adhesion surface of the ink-path nenber which is
adhered to the print head chips and the dummy chips 15 is flat. 4. A print
head according to Claim1, wherein th (pgnny chips are free fromthe
heating el ements and the ink- pressuri’zing cells which are provided in the
print head 20 chips. 5. A print head according to Claim1, wherein the
dummy chips are al so disposed at both ends of the ink path, and wherein
the print head chips and the dummy chig¥Sare 25 disposed so as to enclose
the ink path. 10 May 2006

1. A.priﬁt head in which a plurality of print head chips
are arranged, each print head chip having a plurality of
5 ink-pressurizing cells arranged on a substrate, the ink-

pressurizing cells having heating elements which are driven

so as to eject ink contained in the ink-pressurizing cells
through nozzlés, the print head comprising:
an ink path which communicates with the ink-
10 pressurizing cells of each print head chip and which is used
_for supplying ink to the ink-pressurizing cells,
wherein the print head chips are arranged along the ink
path and are disposed on-both sides of the ink path,
wherein the print head chips on one side of the ink
15 path and the print head chips on the other side face each
other across the ink péth, |
ﬁherein the print head chips are alternately disposed
on one side and the other side qf the ink path along the
length of the ink path, and
20 wherein dummy chips which do not eject ink are disposed
at regions between the‘print head chips arranged along the

ink path where the print head chips are not disposed.

2. A print head according to Claim 1, wherein two

25 adjacent print head chips which face each other across the




-38 6. Aprint head in which a plurality of print head chips are arranged,
each print head chip having a plurality of ink-pressurizingygsmearranged
on a substrate, the ink 5 pressurizing cells having heating el enents which
are driven .so as to eject ink contained in the ink-pressurizing cells

t hrough nozzles, the print head conprising: an ink path which comuni cates
with the-ink- pressurizing cells of each print head chip and which is used
10 for supplying ink to the ink-pressurizing cells, wherein the print head
chips are arranged along the ink path and are di sposed on both sides of
the ink path, wherein the print head chips on one side of the ink path and
the print head chips on the other side face each 15 other across the ink
pat h, wherein the print head chips are gternately di sposed on one side
and the other side of the ink path along the Iength of the ink path,
wherein dummy chi ps which do not eject ink are disposed 20 at regions

bet th el hi d,,al t I.nk th i nt
nead chi ps. ar o RoP ol SpeckieoRRl MIER e Bl B apdel R BERRE, Lo b ch

face each ot NgHnRCLQIS Al bDE R Ba& S1HESRYSEDIRueh: 4,3k the adj acent
ends of the print head chips overlap each othér by 25 a plurality of
nozzles in a diozeCéd GA hnaeieiod ha Miidit tHO pMayt 2@88 chidQ are

arranged.

3. A print head according to Claim 1, .wherein the dummy
chips and the print head chips have the same thickness and
top surfaces of the print head chips and the dummy chips are
even, -

10 wherein an ink-path member having a groove which
communicates with the ink path is adhered to the top
surfaces -of the print head chips and the dummy chips,' and

wherein an adhesion surface of the ink-path member
vhich is adhered to the print head chips and the dummy chips

15 is flat.

4. A print head according to Claim 1, wherein the dummy
chips are free from the heating elements and the ink-
pressurizing cells which are provided in the print head

20 chips.

5. A print head according to Claim 1, wherein the dummy
chips are also disposed at both ends of the ink path, and
wherein the print head chips and the dummy chips are

25 disposed so as to enclose the ink path.




head chi ps are arranged, wherein the dummy chips and the print head chips
have the sane thickness and top surfaces of the print headiathpsoosand the
dummy chi ps are even, 5 wherein an ink-path nmenber having a groove which
conmmuni cates with the ink path is adhered to the top surfaces of the print
head chi ps and the dummy chi ps, and wherein an adhesi on surface of the

i nk-path nmenber which is adhered to the print head chips and the dumry
chips 10 is flat. 7. A print head according to Caim6, wherein the dummy
chips are free fromthe heating elements and the ink- pressurizing cells
whi ch are provided in the print head 15 chips. B. A print head according to
Claim6, wherein the dumry chips are also disposed at both ends of the ink
pat h, and wherein the print head chips and the dunmy chips are 20 disposed
so. as to enclose the ink path. 9. Apeent head according to Caim®6,
wherein the dutmy chips are free fromthe heating elenments and the ink-
pressurizing cells which are provided in the print head 25 chips, 10 May
2006 - 40 wherein the dumry chips are al so di sposed at both ends of the

i nk path, and wherein the print head chips and the dunmy chips are

6. A print head in which a plurality of print head chips
are arranged, each print head chip having a plurality of
ink-pressurizing cells arranged on a substrate, the ink-

5 pressurizing cells having heating elements which are driven

s0 as to eject ink contained in the ink-pressurizing cells

through nozzles, the print head comprising:

an ink path which communicates with the ink-

pressurizing cells of each print head chip and which is used

10 for supplying ink to the ink-pressurizing cells,
wherein the print head chips are arranged along the ink
path and are disposed on both sides of the ink path,
wherein the print head chips on one side of the ink
path and the print head chips on the other: side face each
15 other across the ink path,
wherein the print head chips are alternately disposed
on one side and the other side of the ink path along the
length of the ink path,
wherein dummy chips which do not eject ink are disposed
20 at regions between the print head chips arranged along the
ink path where the print head chips are not disposed,
wherein two adjacent print head chips which face each
other across the ink path are disposed such that the
adjacent ends of the print head chips overlap each other by

25 a plurality of nozzles in a direction in which the print




di sposed so as to enclose the ink path. 5 10. A print head in which a
plurality of print head chips are arranged, each print heag gl podevi Nng a
plurality of ink-pressurizing cells arranged on a substrate, the ink-
pressurizing cells having heating el enments which are driven 10 so as to
ej-ect ink contained in the ink-pressurizing cells through nozzles, the
print head conprising: an ink path which comunicates with the ink-

pressuri zing cells of each print head chip and which is used for supplying
ink to the-ink-pressurizing cells, 15 wherein the print head chips are
arranged along the ink path and are di sposed on both sides of the ink
path, wherein the print head chips on one side of the ink path and the
print head chips on the other side face each other across the ink path, 20
wherein the print head chips are alterddtely di sposed on one side and the
other side of the ink path along the I|ength of the ink path, wherein dumy
chi ps which do not eject ink are disposed at regions between the print
head chi ps ar rigsagechialsoage taheangd@d, i nk path where the print head chips are
not di sposed, 10 May 2006 - 41 wherein two adjacent print head chi ps which
face each other atdwegsén tthe dumky patipsaarel dhepoded headheltilpat havee adj acent

ends of the print head chips overlap each other by
the same thickness and top surfaces of the print head chips

and the dummy chips are even,

5 wherein an ink-path member having a groove which

communicates with the ink path is adhered to the top

surfaces of the print head chips and the dummy chips, and
wherein an adhesion surface of the ink-path member
which is adhered to the print head chips and the dummy chips

10 is flat.

.7. A print head according to Claim 6, wherein the dwmmy

chips are free from the heating elements and the ink-
pressurizing cells which are provided in the print head

15 chips.'

8. A print head according to Claim 6, wherein the dummy
~chips are also disposed at both ends of the ink path, and
wherein the print head chips and the dummy chips are

20 disposed so0.as to enclose the ink path.

9. 2 print head according to Claim 6, wherein the dummy
chips are free from the heating elements and -the ink-
pressurizing cells which are provided in the print head

25 chips,



a plurality of nozzles in a direction in which the print 5 head chips are
‘arranged, and wherein the dummy chips are free fromthe heatymgy 2@cenents
and the ink-pressurizing cells which are provided in the print head chips.
10 11. A print head according to Claim 10, wherein the dummy chips are

al so di sposed at both ends of the ink path, and wherein the print head
chips and the dummy chips are disposed so as to enclose the ink path. 15
12. A print head in which a plurality of print head chips are arranged,
each print head chip having a plurality of ink-pressurizing cells arranged
on-a substrate, the ink- pressurizing cells having heating el enents which
are driven so as to eject ink contained in the ink-pressurizing cells 20
through nozzles, the print head conpriging: an ink path which comunicates
with the ink- pressurizing cells of each print head chip and which is used
for supplying ink to the ink pressurizing cells, wherein the print head
chips are arranged along the ink 25 path and are di sposed on both sides of
the ink path, 10 ‘GigFedpide. dusny \ﬁﬂé?*gﬁ’fet?ﬂe”psﬁﬁosﬁéaﬂt s?ﬁtgse% ® one side of
t he ink patn%gng Lhimﬁrint hgad chips on the other side face each other
across the i 68F P WARYE A%¢he print head chips are alternately di sposed

5 on one si-de anclvmteggirpttlpl%rpﬂrpcehggdt&gpg NaPehd RRPIHRR are

disposed so as to enclose the ink path.

10. A print head in whicﬁ a plurality of print head chips
are arranged, each print head chip having a plurality of
ink-pressurizing cells arranged on a substrate, the ink-
pressurizing cells having heating elements which are driven

10 so as to eject ink contained in the ink-pressurizing cells
through nozzles, the print head comprising:
an ink path which communicates with the ink-
pressurizing cells of each print head chip and which is used
for supplying ink to the ink—pressqrizing cells, .
15 wherein the print head chips are arranged along the ink
path and are.disposed on both sides of the ink path,
wherein the print head chips on one side of the ink
path and the print head chips on the other side face each
other across the ink path,
20 wherein the print head chips are alternately disposed
on one side and the other side of the ink path along the
. length of the ink path,
wherein dummy chips which do not eject ink are disposed
at regions between the print head chips arranged along the

25 ink path where the print head chips are not disposed,




| ength of the ink path, wherein dumy chips which do not eject ink are

di sposed at regions between the print head chips arranged @ rg2ddse i nk
path where the print head chips are not disposed, 10 wherein two adjacent
print head chips which face each other across the ink path are disposed
such that the adjacent ends of the print head chips overlap each other by
a plurality of nozzles in a direction in which the print head chips are
‘arranged,” 15 wherein the dunmy chips are al so di sposed at both ends of the
i nk path, and wherein the print head chips and the dummy chips are

di sposed so as to enclose the ink path. 20 13. A print head in which a
plurality of print head chips are arranged, each print head chip having a
plurality of ink-pressurizing cells arranged on a substrate, the ink-
pressurizing cells having heating el en#dts which are driven so as to eject
ink contained in the ink-pressurizing cells 25 through nozzles, the print
head conprising: 10 May 2006 - 43 an ink path which communicates with the
i nk- pressurizi ng weirksn awoeadiacpii pirihicddad hppandivhiflei sadhsed for
supplying ink to the ink-pressurizing cells, wherein the print head chips
are arranged aborg adresintihe Snlpaehh mrd drsposied saskedheh Bt h sides of the

ink path, wherein the print head chips on one side of the ink
adjacent ends of the print head chips overiap each other by

a plurality of nozzles in a direction in which the print

5 head chips are arranged, and

wherein the dummy chips are free from the heating
elements and the ink-pressurizing cells which are provided

in the print head chips.

10 11. A print head according to Claim 10, wherein the dumny
chips are also disposed at both ends of the ink path, and
wherein the print head chips and the dummy chips are

disposed so as to enclose the ink path.

15 12. A print head in which a plurality of print head chips
are arranged, each print head chip having a plurality of
ink-pressurizing cells arranged on a substrate, the ink-
pressurizing cells having‘heating elements which are driven
50 as to eject ink contained in the ink-pressurizing cells

20 through nozzles, the print head comprising:

an ink path which communicates with the ink-
preésurizing cells of each print head chip and which is used
for supplying ink to the ink-pressurizing cells, - -

wherein the print head chips are arranged along the ink

25 path and are disposed on both sides of the ink path,



path and the print head chips on the other side face each other across the
ink path, wherein the print head chips are alternately di spesggy2dds on one
side-and the other side of the ink path along the Iength of the ink path,
wherein dummy chi ps which do not eject ink are disposed at regions between
the print Head chips arranged along the ink path where the print head chips
are not di'sposed, 15 wherein the dumy chips and the print head chi ps have
the sane thickness and top surfaces of the print head chips and the dummy
chi ps are -even, wherein an ink-path nenber having a groove which

communi cates with the ink path is adhered to the top 20 surfaces of the
print head chips and the dummy chi ps, wherein an adhesi on surface of the

i nk-path nenber which is adhered to the print head chips and the dummy
chips is flat, and wherein the dummy THiZps are free fromthe heating 25

el ements and the ink-pressurizing cells which are provided 10 May 2006 - 44
in the print head chips. 14. A print head according to Caim 13, wherein
the dummy chips ameraimsahdipiasdaectadt chigishoense ofdet hé thekipat h, and 5
wherein the print head chips and the dunmy chips are disposed so as to
encl ose the i rdethatnd the prAnpriientd ¢thimd ¢m thaieihea pidgr 42¢¢ a6k print head

chi ps .
other across the ink path,

wherein the print head chips are alternately disposed

5 on one side and the other side of the ink path along the

length of the ink path,

wherein dummy chips which do not eject ink are d§sposed
at regions between the print ﬂead chips arranged along the
ink path where the print head chips are not disposed,

10 wherein two adjacent print head chips which face each

. other across the ink path are disposed such that the

adjacent ends of the print head chips overlap each otﬁer by
a plurality of nozzles in a direction in which the print
head chips are arranged, .
15 wherein the dummy chips are also disposed at both ends
of the ink path, and
wherein the print head chips and the dummy chips are

disposed so as to enclose the ink path.

20 13. A print head in which a plurality of print head chips
are arranged, each print head chip having a plurality of
ink-pressurizing cells arranged on a substrate, the ink-
pressurizihgfcells having heating elements which are driven
s0 as to - eject ink contained in the ink-pressurizing cells

25 through nozzles, the print head comprising:




are arranged, each print head chip having a plurality of 10

i nk-pressurizing cells arranged on a substrate, the ink- prasguybgeang cells
havi ng heating el enents which are driven so as to eject ink contained in

t he i nk-pressurizing cells through nozzles, the print head conprising: an
i nk path vihi ch comunicates with the ink 15 pressurizing cells of each
print head chip and which is used for supplying ink to the

i nk-pressurizing cells, wherein the print head chips are arranged al ong the
"ink path and are di sposed on both sides of the ink path, wherein the
print head chips on one side of the ink 20 path and the print head chips
on the other side face each other across the ink path, wherein the print
head chips are alternately disposed _ofy one side and the other side of the
ink path along the Ilength of the ink path, 25 wherein dummy chips which do
not eject ink are disposed 10 May 2006 - 45 at regions between the print
head chips arranged along the ink path where th prig} head chi ps are not
di sposed, wher ei rant imk gatyvicishpgomPiERELSH ML HY tﬁ‘gaanchi ps have the sane

t hi ckness and top surfaces of the print head, chi 5,804, tihe  dedmmy chi ps
are even, mh@trebwréﬁiiml@eééﬁho?r@ﬁﬁgrpﬁé\;i}ﬁ da‘:g%‘gga\?éi \‘X,E?ch o comuni cat es

wih the ink path 1s B9NSLEd. kNSl Pres SLARFARS! o Print head chi ps

wherein the print head chips are arranged along the ink
5 path and are disposed on both sides of the ink path,
wherein the print head chips on one side of the ink
- path and the print head chips on the other side fgce each
other across the ink path,
wherein the print head chips are alternately disposed

10 on one side,ané the other side of the ink path along the

length of the ink path,

wherein dummy chips which do not eject ink are disposed
at regions between the print head chips arranged along the
ink path where the print head chips are not disposed,

15 wherein the dummy chips and the print head chips have
the same thickness and top surfaces of the print head chips
and the dummy chips are even,

wherein an ink-path member having a groove which
communicates with the ink path is adhered to the top

20 surfaces of the print head chips and the dummy chips,

wherein an adhesion surface of the ink-path member
which is adhered to the print head chips and the dummy chips
is flat, and

wherein the dummy chips are free from the heating

25 eiements and the ink-pressurizing qells which are provided




~ wherein an adhesion surface of the ink-path menber 10 which is adhered to

the print head chips and the dummy chips is flat, wherein figh@a¢logogy chips
are al so di sposed at both ends of the ink path, and wherein the print head
chi ps and the dummy chips are 15 disposed so as to encl ose the ink path.
16. A print head in which a plurality of print head chips are arranged,
each print head chip having a plurality of ink-pressurizing cells arranged
on a substrate, the ink 20 pressurizing cells having heating el ements which
are driven so as to eject ink contained in the ink-pressurizing cells

t hrough nozzles, the print head conprising: an ink path which conmuni cates
with the ink- pressurizing cells of each print head chip and which is used
25 for supplying ink to the ink-pressurjzing cells, 10 May 2006 - 46
wherein the print head chips are arrdﬁd%d'along the ink path and are

di sposed on both sides of the ink path, wherein the print head chips on one
side of the ink path and the print head chips on the other side face each

5 ot her acrossin ltge igridnpdtdad eligrsei n the print head chips are alternately
di sposed on one side and the other side of the ink path along the Ilength
of the ink path, wherein dumy chips which do not eject ink are disposed

14. & print head according to Claim 13, wherein the dummy
- chips are also disposed at both ends of the ink path, and
5 wherein the print head chips and the dummy chips are

disposed so as to enclose the ink path.

15. A print head in which a plurality of print head chips
are arranged, each print head chip having a plurality of
10 ink-pressurizing cells arranged on a substrate, the ink-
pressurizing cells having_heating elements which are driven
S0 as to eject ink contained in the ink-pressurizing cells
through nozzles, the print head comprising:
an -ink path which communicates witﬁ the ink-
15 pressurizing cells of each print head chip and which is used
- for supplying ink to the ink-pressurizing cells,
wherein the print head chips are arranged along the ink
path and are disposed on both sides of the ink path,
wherein the print head chips on one side of the ink
20 path and the print head chips on the other side face each
‘other across the ink path,
wherein the print head chips are alternately disposed .
on one side and the other side of the ink path along the
length of the ink path,

25 ' wherein dummy chips which do not eject ink are disposed




10 at regions between the print head chips arranged along the ink path
where the print head chips are not disposed, wherein the dugaghdges are
free fromthe heating elenents and the ink-pressurizing cells which are
provided in the print head chips, 15 wherein the dummy chips are also

di sposed at both ends of the ink path, and wherein the print head chips
and the dummy chips are disposed so as to enclose the ink path. 20 17. A
print head in which a plurality of print head chips are arranged, each
print head chip having a plurality of ink-pressurizing cells arranged on a
substrate, the ink- pressurizing cells having heating el enents which are
driven so as to eject ink contained in the ink-pressurizing cells 25

t hrough nozzles, the print head comrisging: 10 May 2006 - 47 an ink path
whi ch communi cates with the ink- pressurizing cells of each print head
chip, which is used for supplying ink to the ink-pressurizing cells, and
which extends in a direction in which the print hea I 5 arranged,;
and an i nk- pat heeusnbe beteerh thasPE A BBYL TORMATE] ‘lgdngiog\?tﬂ{‘fhe i nk path
and which is adhered to the print head , chi as; ver the ink path,
at |east -a pank rethi¥here; Hie pitpt rfbet?%e‘r;hl Yi (%Eei%%gl gclj;él'gsbsggr'ti ons adhered to

the print 10 head, chi gstggid%gocrm%egn&)fth@ pEtaer hédd Ravpsthaarehi gh

whexei

the same thickness and top surfaces of the print head chips

5 -and the dummy chips are even,
wherein an ink-path member having a groove which
communicates with the ink path is adhered to the top
surfaces of the pript head chips and the dummy chips,
wherein an adhesion surface of the ink-path member

10 which is adhered to the print head chips and the dummy chips

is flat,

wherein the dummy chips are also disposed at both ends

of the ink path, and

wherein the print head chips and the dummy chips are

15 disposed so as to enclose the ink path.

16. A print head in which a plurality of print head chips

are arranged, each print head chip having a plurality of

ink-pressurizing cells arranged on a substrate, the ink-

20 pressurizing cells having heating elements which are driven

so as to eject ink contained in the ink-pressurizing cells
through nozzles, the print head comprising:
an ink path which communicates with the ink-

pressurizing cells of each print head chig and which is used

25 for supplying ink to the ink-pressurizing cells,



.t her mal conduct|V|ty, mhereby the ink-path nenber also serves as
heat - di ssipating neans which dissipates heat generated in fiohappocst head
chips. 15 1%. A print head according to Caim17, wherein at |least a part
of the ink-path nenber which includes the portions adhered to the print
head chips 'is conposed of alum numor a material containing alum num 20
19. A print head in which a plurality of print head chips are arranged,
each print head chip having a plurality of ink-pressurizing cells arranged
on a substrate, the ink- pressurizing cells having heating el enents which
are driven so as to eject ink contained in the ink-pressurizing cells 25
t hrough nozzles, the print head conprising: 10 May 2006 - 48 an ink path
whi ch communi cates with the ink- pressurizing cells of each print head
chip, which is used for supplying inkago the ink-pressurizing cells, and
which extends in a direction in which the print head chips are 5 arranged,
wherein the print head chips are di sposed on both sides of the ink path,

wher ei n the print W16y CHIS- AN 9084 SdBs Urel Nl ALY B shRe print

head chi ps on the er sid e eac 0 ot Cross nk pat h,

wherein the pphff ah€adeC fDsad wrabbel nAkes Yrdisdasgdpatd one side and the
other side of the ink path along the
: wherein the print head chips on one side of the ink

path and the print head chips on the other side face each
5 other across the ink path,
wherein the print head chips are alternately disposed
on one side and the other side of the ink path along fhe
length of the ink path, | ;
wherein dummy chips which do not eject ink are disposed

10 at regions between the print head chips arranged along the

ink path where the print head chips are not disposed,

wherein the dummy chips are free from the heating

elements and the ink-pressurizing cells which are provided
in the print head chips,
15 wherein the dummy chips are also disposed at both ends
of the ink path, and
wherein the print head chips and the dummy chips are

disposed s0 as to enclose the ink path.

20 17, A print head in which a plurality of print head chips
are arranged, each print head chip having a plurality of
ink-pressurizing cells arranged on a substrate, the ink-
pressurizing cells haQing hedting elements which are driven
50 as to eject ink contained in the ink-pressurizing cells

25 through nozzles, the print head comprising:



| ength of the ink path, wherein dumy chips which do not eject ink are

di sposed 15 at regions between the print head chips arrangedvayomg t he

i nk path where the print head chips are not di sposed, and wherein the print
head furthei conprises an ink-path nenber which has a groove conmuni cating
with the i'nk path and which is adhered to the print head chips and the
dummy 20 chips so as to cover the ink path, at least a part of the

i nk-path nenber which includes portions adhered to the print head chips
and the dunmy chi ps bei ng conposed of a material having a high thernmal
conductivity, whereby the ink-path nenber also serves as heat-di ssipating
means whi ch 25 di ssipates heat generated in the print head chips. 10 My
2006 - 49 20. A print head according to Caim19, wherein at least a part
of the ink-path nmenber which includes #He-portions adhered to the print
head chi ps and the dummy chips is 5 conposed of alum numor a materi al
containing alumnum 21. A print head according to Caim19, wherein the

dumry chips and ghenRrpiin hedch domptni@est iecrsane idi-ckness and  top
surfaces of the print head chips and the dummy chips are 10 even, and .
wher ei n an adhesison Singf aeXL0bft &ach pkipatheadedtiigr, widelclisi ssedlhered to the
print head chips and the dummy chips is flat. 15 22. A print head

accordi ng t o Qrasnpr¥inghtrleitn the ighmpyessurizing cells, and which

extends in a direction in which tﬁe print head chips are
5 arranged; and
an‘ink—path member which has a groove communicating
with the ink path and which is adhered to the print head
chips so as to cover the ink path, at least a part of the
ink-path member which includes portions adhered to the print
10 head chips being composed of a material having a high
.thermal conductivity, whereby the ink-path member also
serves as heat-dissipating means which dissipates heat

generated in the print head chips.

15 18. A print head according to Claim 17, wherein at least
a part of the ink-path member which includes the portions
adhered to the print head chips is composed of aluminum or a

material containing aluminum.

20 19. A print head in which a plurality of print head chips
are arranged, each print head chip having a plurality of
ink-pressurizing cells arranged on a substrate, the ink-
pressurizing cells having heating elements which are driven
so as to eject ink contained in the ink-pressurizing cells

25 through nozzles, the print head comprising:




chips are al so disposed at both ends of the ink path, and wherein the print
head chips and the dummy chips are disposed so as to encl ogeMuig00gk path.
20 23. A print head according to Claim19, wherein at least a part of the
i nk- path nmenber which includes the portions adhered to the.print head
chi ps and-the dummy chips is conposed of alum numor a material containing
al um num wherein the dummy chips and the print head chips have 25 the
sanme thickness and top surfaces of the print head chips 10 May 2006 - 50
and the dummy chi ps are even, and wherein an adhesion surface of the

i nk-path nenber which is adhered to the print head chips and the dummy
chips is flat. 5 24. A print head according to Caim19, wherein at |east
a part of the ink-path. nenber which includes the portions adhered to the
print head chips and the dumy chi ps-i 88 <conposed of alum numor a materi al
contai ning alum num 10 wherein the dummy chips are al so di sposed at both
ends of the ink path, and wherein the print head chips and the dummy chi ps

are disposed so as.to engclase,t i ey ;Abrint head according
to Caim194 mhef@iﬁn? 3t§dﬁﬁ%h Eﬁ?%ghéﬁgg$68¥§rﬁﬁilﬁead chi ps have the

same th cknesseand LRy Lh 8CES Bbnt P hBka heagd, GhiiRs 2achdede dummy chi ps
for supplying ink to the ink-pressurizing cells, and which
extends in a direction in which the print head chips are
S axranged,
wherein the print head chips are disposed on both sides
of the imk path,
wherein the print head chips on one side of the ink
path and the print head chips on the other side face each
10 other across the ink path,
wherein the print head chips are alternately disposed
on one side and the other side of the ink path along the
length of the ink path,
wherein dummy chips which do not eject ink are disposed
15 at regions between the print head chips arranged along the
ink path where the print head chips are not disposeq, and
wherein the print head further comprises an ihk—path
member which has a groove communicating with the ink path
and which is adhered to the print head chips and the dummy
20 chips so as to cover the ink path, at least a part of the
| ink-path member whiéh includes portions adhered to the print
head chips and the dummy chips being composed of a material
having a high thermal conductivity, whereby the ink-path
member also serves as heat-dissipating means which

25 dissipates heat generated in the print head chips.




even, wherein an adhesion surface of the ink-path nenber 20 which is
adhered to the print head chips and the dumry chips is flaty J@ign t he
dumy chi ps are al so disposed at both ends of the ink path, and wherein the
print head chips and the dunmy chips are 25 disposed so as to enclose the
ink path. 10 May 2006 - 51 26. A print head according to Claim19, wherein
at least a part of the ink-path nmenber which includes the portions
adhered to the print head chips and the dummy chips is 5 conposed of
alum nuntor a material containing alum num wherein the dumy chips and
the print head chips have the sane thickness and top surfaces of the print
head chips and the dummy chips are even, wherein an adhesion surface of
the ink-path nmenber 10 which is adhered to the print head chips and the
dummy chips .is flat, wherein the dunf —chips are al so di sposed at both
ends of the ink path, and wherein the print head chips and the dummy chi ps
are 15 disposed so as to enclose the ink path. 27. A print head in which a
plurality of print head chips are arranged, each print head chip having a
plurality of ink-pressurizing cells arranged on a substrate, the-ink
20. A print head according to Claim 19, wherein at least
a part of the ink-path member-which includes the portions
adhered to the print head chips and the dummy chips is

5 composed of aluminum or a material containing aluminum.

21. A print head according to Claim 19, wherein the dummy
chips and the print head chips have the same thicknesé and
top surfaces of the print head chips and the dummy chips are

10 even, and
‘wherein an adhesion surface of the ink-path member
which is adhered to the print head chips and the dummy chips

is flat.

15 22. A print head according to Claim 19, wherein the dummy
chips are also disposed at both ends of the ink path, and
wherein the print head chips and the dummy chips are

disposed so as to enclose the ink path.

20 23. A print head according to Claim 19, wherein at least
a part of the ink—~path member which includes the portions
adhered to the.print head chips and the dummy chips is
composed of aluminum or a material containing.aluminum,

wherein the dummy chips and the prin£ head chips have

25 the same thickness and top surfaces of the print head chips




20 pressurizing cells having heating el ements which are driven so as to

ej ect ink contained in the ink-pressurizing cells through jpoda) 26 t he
print head conprising: ' a print-head-chip retainer which retains each of
the print head chips; and 25 a nozzle retainer which has the nozzles, 10
May 2006 - 52 wherein the print head chips are disposed on the print-
head-chi'p retainer, wherein the print head chips are disposed such that the
i nk-pressurizing cells of the print head chips face the 5 nozzles of the
nozzl e retainer, and wherein dummy chips which do not eject ink are

di sposed at regions where the print head chips are not disposed. 28. A
print head according to Claim27, wherein the 10 print-head-chip retainer
has an ink path which communicates -with the ink-pressurizing cells of each
print head chip and which is used fo0bf0supplying ink to the

i nk-pressurizing cells. 15 29. A print head in which a plurality of print
head chips are arranged, each print head chip having a plurality of

i nk-pressuriziNgyceldmyatf 08 Uved, st rate, the ink- pressurizing cells
havi ng heating erenentg whi'ch are driven so as to eject ink contained in

the ink-pressurigdigigeld $dR0sidi eughadwpf| g inkepah pembrrad conprising: a
p Ur I g @i g np g
print-head-chip retainer which retains each of the )
which is adhered to the print head chips and the dummy chips

is flat.

24. A print head according to Claim 19, wherein at least
a part of the ink—path member which includes the portions
adhered to the print head chips and the dummy chips is
composed of aluminum or a material containing aluminum,
10 wherein the dummy chips are also disposed at both ends
of the ink path, and
wherein the print head chips and the dummmy chips are

disposed so as to enclose the ink path.

i5 25. 2 print head according to Claim 19, wherein the dummy
chips.and the print head chips have the same thicknesé and
top surfaces of the print head chips and the dummy chips are
even,
wherein an adhesion surface of the ink-path member
20 which is adhered to the print head chips and the dummy chips

is flat,

wherein the dummy chips are also disposed at both ends

of the ink path, and

wherein the print head chips and the dummy chips are

25 disposed so as to enclose the ink path.




print head chips; and a nozzle retainer which has the nozzles, wherein the-
print head chips are disposed on the print- 25 head-chip reaavae200610 My
2006 - 53 wherein the print head chips are di sposed such that the

I nk-pressurizing cells of the print head chips face the nozzles of the

- nozzle retainer, and wherein at |least a part of the print-head-chip
retainer 5 including portions adhered to the print head chips being
conposed of a material having a high thermal conductivity, whereby the
print-head-chip retainer also serves as heat- dissipating neans which

di ssi pates heat generated in the print head chips. 10 30. A print head
according to Claim29, wherein the print-head-chip retainer has an ink
pat h whi ch communi cates with the ink-pressurizing cells of each print head
chip and which is used for supplying Phk-to the ink-pressurizing 15 cells.

26. A print head according to Claim 19, wherein at least
a part of the ink-path member which includes the portions
adhered to the print head chips and the dummy chips is
5 composed of aluminum or a material containing aluminum,
wherein the dummy chips and the print head chips have
the same thickness and top surfaces of the print head chips

and the dvmmy chips are even,

wherein an adhesion surface of the ink-path member

10 which is adhered to the print head chips and the dummy chips

+is flat,
‘ wherein the dummy chips are also disposed at both ends
nof the ink path, and
wherein the print head chips and the dummy chips are

15 disposed so as to enclose the ink path.

27. A print head in which a plurality of print head chips
- are arranged, each print head chip having a plurality of
ink-pressurizing cells arranged on a substrate, thé ink~
20 pressurizing cells having heating elements which are driven
so as to eject ink contained in the ink-pressurizing cells
through nozzles, the print head comprising: -
a print-head-chip retainer which retains each of the
print head chips; and ‘

25 a nozzle retainer which has the nozzles,
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wherein the print head chips are disposed on the print-

head-chip retainer,

wherein the print head chips are disposed such that the

ink—pfessurizing cells of the print head chips face the

nozzles of the nozzle retainer, and

wherein dummy chips which do not eject ink are disposed

at regions where the print head chips are not disposed.

28. A print head according to Claim 27, wherein the
print-head-chip retainer has an ink path whicﬁ communicates
with the ink-pressurizing cells of each print head chip and
whicb is used for supplying ink to the ink-pressurizing

cells.

29. A print head in which a plurality of print head chips
are arranged, each print head chip having a plurality of
ink-pressurizing cells arranged on a substrate, the ink-~
pressurizing cells having heating elements which are driven
s0 as to eject ink contained in the ink-pressurizing cells
through nozzles, the print head comprising:

a print-head-chip retainer which retains each of the
print head chips; and

a nozzle retainer which has the nozzles,

wherein the print head chips are disposed on the print-

head-chip retainer,
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wherein the print head chips are disposed such that the

ink-pressurizing cells of the print head chips face'the

nozzles of the nozzle retainer, and

wherein at least a part of the print-head-chip retainer
including portions adhered to the print head chips being
composed of a material having a high thermal conductivity,
whereby the print-head-chip retainer also serves as heat-
dissipating means which dissipates heat generated in the

print head chips.

30. A print head according to Claim 29, wherein the
print-head-chip retainer has an ink path which communicates
with the ink-pressurizing cells of each print head chip and

which is used for supplying ink to the ink—préssurizing

cells,






