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

PRINT HEAD

5 Technical Field

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 |



J - 2 2 is 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 ) )
surround their respective heating elements, 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




25 alternately di sposed on the upper side and the | ower side of 10 May 2006
- 3 the ink path 3 along the Iength of the ink path 3; that)Nsy2006he print
head chips 2.are arranged in a zigzag pattern. Mre specifically, the 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 | ower side of the ink path 3 in Fig. 21. In
addition, the print head chip 2C, which is adjacent to the print head chip
2B, is plsaced on the upper side of the ink path 3 in Fig. 21. 10 In

addi tion, 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 -bétween the nozzles at the ends of the
adj acent " print head chips 2 (an interval in the direction in which 15 the
print head chips 2 are arranged) is also L. For exanple, in Fig. 21, an

i nterval betweenidkhgath gshraleﬁf ez 1Lyt of hehe Rk Bathedd glitPidA and the

| eft end nozzle of the print head chip 2B is L. Accordingly, even when ink
i's ejected frbeminpl weal ichypof2 pirenixdaagdd chi psz2yza3l battdendr ops | and on
the 20 print nmediumat a constant interval L. Fig. 22 is a sectional view
of Fig. 21 cut alMeong dreséfigrlAdy, athk aminnlkesdtthipe@Beat 4thel defd on t he

_print head chigs, 2.is also shown in Fig. 22. Fig. 23 is a sectional view
of 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. 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.




i Fig. 21 cut along Iine B-B, and the ink-path nenber 4 is 25 al so shown
in Fig. 23. Fig. 24 is a sectional view of Fig. 10 May 200§0M4y 2005 cut
along line GC, and the ink-path nenber 4 is also shown in Fig. 24. As
shown in.Figs. 22 to 24, the ink-path menber 4 is placed on the top
surfaces (surfaces facing the ink-path 5 nmenber 4) of the print head chips
2. The ink-path nenber 4 has a groove 4a (having a bracket shape in cross
section) which extends along the |l ength of the ink-path nmenber 4 and

whi ch conmuni cates 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 in the bottom
surface thereof. The nunber of the recesses 4b provided is the sane as the
nunber of the print head chips 2, and #he size of the recesses 4b is
slightly larger than the size of the print head chips 2. Wen the ink-path
menber 4 is placed on the print head 15 chips 2, the groove 4a of the

i nk-path menbercitd aléng PAgkt t-anedndi HRCEDY-RRAVRedHS ks Rakh 3 and the
print head chips 2 are disposed in their respective recesses 4b. Then,

t he recessessidwmarid Fire. @ai.nt head chips 2 are adhered to each other. The
i nk-path nenber 4 does not have the 20 recesses 4b and is directly adhered
" to a nozzl e sheefsbshawn pediigss Hhewe2d hethpr ink~pa¢adnaibiepss 2isar e not

di sposed (see
placed on the top surfaces (surfaces facing the ink-path
S 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.




| eft side in Fig. 24). Accordingly, the spaces between the ink-path nenber
4 and the print head chips 2 and the spaces between the inkMatioogenber 4
and the nozzl e sheet 5 are 25 sealed with an adhesive |ayer. 10 May 2006 -
5 In the print head 1 which is constructed as described above, ink flows
through the groove 4a of the ink-path nenber 4 and the ink path 3 and is
supplied to the ink- pressurizing cells of each print head chip 2 w thout

| eaking 5 out of the print head 1. In the above-descri bed known techni que,
there are certain limts to the processing accuracy of the print head
chips 2, the positioning accuracy when the ink-path nmenber 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,5when the accuracy error exceeds a
certain limt, there is a possibility that the spaces between the

i nk-path nenber 4 and the print head chips 2 cannot be conpletely sealed

when the ink-pat hrf/gRRes ¢l ﬁeé'adjh.e'ivﬁijcﬁ Ciééﬁs*l‘%ﬂ%%&“as“&@cxﬁ*ﬂe% 2, and

gaps will be generated between .the ink-pat and the print head

chips 2.  AccaosteNGink fL6& @hirSugh ftheKgidbvehad denkna drk-beek out of the
print head 1 though these gaps. Figs. 25 and 26 are sectional views which

correspond tonemBlr M gad % dnH Zh Bespidisi yeiplieg@howithg fihle- case i n which
the pressuiizing cells 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




i nk-path nenber 4 includes an error. As shown in Figs. 25 and 26, it is
~assuned that a surface 4c between the recesses 4b of the ijpksRaidagnenber 4
has an error and the amount of error of the surface 4c is X. 25 In this
case, when the ink-path nmenber 4 is placed on the 10 May 2006 - 6 print
head chips 2, the surface 4c of the ink-path nenber 4 first cones into
contact with the nozzle sheet 5. At this tine, the distances between the
recesses 4b and the print head chips 2 are larger than the designed val ue
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 angadhesive, ink will |eak out though
the gaps S. 10 On the other hand, in the above-described known technique,
heat is emtted fromthe print head chips when they are driven, that is,

wh t he heat heat ed, and there.is robl.emas to how t he
heg? geﬁerZ?e%rn%teh‘?aﬁmI‘b hg%?dsﬁfﬁda}% S of ot 18¥s%ait8alf“’éﬂ’ 15 A part of
heat gener at egn@{ éJPn% hﬁ%‘ Q&%&”&ﬁéﬁ tHQ%%zzP“ts along "‘%& rigk when the
ink is ejecte buf  th remal ni ng heat accunu a és in the prlnt head

chips. Accorgimgl the HK%%&ang Bé%w@éﬂ“ﬁh@UEEE%k¥e§ﬂ4SC&ﬂﬂdtﬁ&Wﬁ¥1nEr'r“' ng is
continuously perforned), a tenperature increase of 100C

head chips 2 are larger than 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




20 or nore occurs in-a short tinme in the print head chips. In particular,
heat generation cannot be ignored in print heads for |ine jpnNaB08 Since
they include many print head chips and there are the sanme nunber of heat
generators as the nunber of print head chips. 25 In order to properly

ej ect ink, the operating 10 May 2006 - 7 tenperature of the print head
chi ps mist not be higher than the boiling point of ink (approxi mtely
100C) . If the tenperature exceeds this limt, a state in which a proper
anount of ink is properly ejected cannot be obtained and the 5 printing
quality will be degraded. Accordingly, a nethod is known in which when
printing is perforned for a predetermned tinme, the operation is stopped
for a predetermned tinme interval to reduce the tenperature before the
operation is restarted. However, 10 thi’s nmethod has a problemin that the
overall print speed is reduced if the stopping tine is increased to
suppress the tenperature increase. Alternatively, a heat-dissipating
menber nmay bé&empesitalrkeck ithet peinir hasd dhdgds dowexnet bd higher adsa i n which
15 the heat-dissipating nenber is installed in the print head, sufficient
anbi ent di ssithathdd ieanmrintbef pindyilaprrozimetslyt he0 Gur f Afett@r ea of the

heat - di ssi pati ng nmenber is |large. _Accordingly, there is a problemin that
the size of fRBPerature exceeds this limit, a state in which a proper

amount of ink is properly ejected cannét 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




print head is increased if a |arge heat-dissipating nmenber 20 is installed.
On the contrary, if the surface area of the heat-dissipatijgau ris
reduced, sufficient anmbient 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 nenber in accordance the arrangenent of
the print head chips and install it. §1§closure of Invention 5 Exanple
enbodi nents of the present invention may provide a print head for a line
printer in which print head chips are arranged, wherein errors between the
print head chips and another conponent may be reduced and ink | eakage nmay
be prevesmled Wi hotEoFdrReasting arrapreessicly e wEat teathdhips
attachnent accuracy of each conponent. In addition, exanple enbodi nents of
t he pr ede®tipfb@hti bh- 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 nmaking the structure 15
conpl ex_or 'ncreasiﬁglthe sjze of the print head. According to a first
aspect BFSTHREPreseht TR ?®n, there is provided a print head in which a

plugal ity ofp print Nead Gy 3% 3l 3198dnte3eh ALY Rggd chip having a
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,




plurality of ink-pressurizing cells arranged on a substrate, 20 the
ink-pressurizing cells having heating el ements which are dgpingm®8 as to
eject ink contained in the ink-pressurizing cells through nozZles, the
print head conprising: an ink path which conmunicates with the ink-
pressurizing cells of each print head chip and which is used 25 for
supplying ink to the ink-pressurizing cells, 10 May 2006 - 9 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 5 other across
the ink path, wherein the print head chips are alternately di sposed on one
si de and t héhstedm dihde rofinthdsiagk GPdels ArengreRe@gedefgrndofthehdtiknk pat h,
and wherei n dunmy chips which dqo not eject ink are disposed 10 at regions
bet weerPite T MTheBPRITGE A RAfJeF VPt Hee i3k PRt where the print
head chi ps are not di sposed. Qperation) Aplurality of print head chips
may be arraffédF Ao SfdmR ﬁ%ilrﬁ’saof’i §P&g Sp&Et 8n thEndthe dumy

o S VALER 3% 50, ok S SRdsd 8 B | oSt o e atyeen Lhe
disgosqgther 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




Accordingly, the top surfaces of the print head chips and the dunmy chi ps
may be even, and an adhesion surface 20 between the print (haad ®osps and
anot her conponent 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_.cehls having heating el ements which 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
suppl yimguFakity ehelnieiressnyi AhEeld s%rlvéﬁél%frpft e PRISHEHHEad chi ps
are arranged along the ink path and are disposed on both sides of the ink
path, 1PPSHEHETREIHEI Y Heddl T HPE h T W€ 6mame (" ch &2 and t he
print head chips on the other, side face each t her across the .ink path,
wher ei IFEHEEBrIN2hHed SHips e Bt ae iy di%aepdgéifprdﬁ?sd’ri%zsﬂi”@e and the

ot her Sc':edflSOftﬁpoeuéhnkn zaztlhesa,,I Otr}'ge tphreintlﬁlelaec{'g}or}nporfis:[ir}leg :I nk path,

5 - an ink path which communicates with the ink-
pressurizing cells of each print head chipland 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



wherein dummy chi ps which do not eject ink are disposed at regions between
the print head chips arranged along the ink path where thaomaydoogead
chi ps 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 adirection in which the print head chips are arranged, and wherein the
dumry chips are free fromthe heating,25 el enents 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 adhered to the print head chips. Then, since at |east a
part of 1Rhehe¢ MRENpdeerFe®dEPSi s conposed of a material having a high
thermal conductivity, the heat generated in the print_head chips may

rapi dly di sdi§fdt Atk By ithe Reddtchicgs ddPRdday 8§ since the

S N I O
hocor g4 Fokliagsebect ol UIE B SSTEGL TSN, 45K fBroVided
rint hoach GRLALARY] 1% np Rl A4 1 Rl A PRERAHY 2 e b Alhanged on a
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,




15 the ink-pressurizing cells having heating elenents which are driven so
as to eject ink contained in the ink-pressurizing cells tRgaugodgzzl es,
the print head conprising: an ink path which comuni cates 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 di sposed on both sides of the ink

pat h, wherein the print head chips_ ne 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 - Ila 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
pat h, wher eiwheliedy g parig dieagb HotPejaa@ dlilered divs gds@Psesl at regi ons
bet ween the print head chips arranged along the ink path where the print
head chPPsCBreShHBE andpbledothdereidetab Blaf abehtPdrh MltRAdR%i ps which
face each other across the ink path are di sposed such that the adjacent
ends of TEREPr Pht thead&nPps overl ap each other by 10 a plurality of

nozzles in a direction in ich the print _head chi. are ar.ranged, and
Wher el n t he MHRRAA T 1 Bl A A A @ ot e At & L e S

ink?Pre%%”%&éiggscgé£§eggigﬁeaﬁgiggowéﬁﬁmkhips 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

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




in the print head chips. 15 According to a fourth aspect of the present
invention, there is provided a print head in which a pl ur gbiNgyy 2dogpr i nt
head chi ps are arranged, each print head chip having a plurality of

i nk-pressurizing cells arranged on a substrate, the ink-pressurizing cells
- having heating el ements which are 20 driven so as to eject ink contained
.in the ink-pressurizing cells through nozzles, the print head conprising:
an ink path which comunicates w th,the ink- pressurizing cells of each
print head chip and which is used for supplying ink to the

i nk-pressurizing cells, 25 wherein the print head chips are arranged al ong
the ink 10 May 2006 - IlDb ath and are disposed on both sides of the ink
path, ®hehkerndt#ee piisposrA PP ciidare &f ddbofinkhédtdk path and the
print head chips on the other side face each other across the ink path, 5
wher ei n t he PrEGR1IM&AE GHiipd HeacachdPsacs) Pr& spdse@t SRheoABksi de and t he

other side of the ink path along the |length of the jnk path, erei n dunmy

chi ps WRFER @¥Cnbte eﬁ’%@?t iMAQre HI s dde é%tci'fee%isdﬁjse &&%@ﬁ‘cﬁﬂe print

head chigs arranged ﬁgoaglthe 10 ink path where the print head chips are
TR e

not di spoed, 2 wh Kdj3dbnt print head chips which face each ot her

acr%§s theldﬁ%ﬂgﬁg]ﬁyéaﬁ¥f% O%%%d?% qp%h%Eetg%ternately 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

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




adj acent ends of the print head chips overlap each other by a plurality of
nozzles in a direction in which the print 15 head chips arqoadyang6d,
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
encl ose 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 chi ps are arranged, each print ad chip having a plurality of

i nk-pressurizing cells arranged on a substrate, the ink-pressurizing cells
havi ng heating el enents which are 25 driven so as to eject ink contained in
the i nk-pressurizing 10 May 2006 - |lc cells through nozzles, the print
head coepilsihgrouah neokzpash Wi ghr Dotmigad at@rpmisingdhe i nk- pressuri zing
cells of each print head chip and which is used for supplying ink to the

i nk- pr essurigl ngile@atd HhiglergmUHE gHS st dad héhilpk-are arranged al ong
the ink path and are di sposed on both sides of the ink path, wherein the
print heRESERrbH3ind orklsiel Ach merimk Pend PR aHe Prih Hedtbschi ps on

t he othgr side face each other across the ink path,. 10 wherein the print
head chfpE SPRPHYHRY nHtl §° dFip oSk PoRe SHe & %he other side of the

InkEPath M(ﬁﬁ£§g¥% 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,

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




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

di sposed at regions between the print head chips arranged]@hggﬂzmgp 15

i nk path where the print head chips are not disposed, wherein tthe dummy
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 ink-path
menber having a groove which 20 communicates with the ink path is adhered
to the top surfaces of the print beﬁﬂthips and the dummy chips, wherein
an adhesi on surface of the ink-path nmenber which is adhered to the print
head chi ps and the dummy chips is flat, and 25 wherein the dummy chips are
free fromthe heating 10 May 2006 el enments and the ink-pressurizing cells
whi ch aeéepedibdedd thet hekpprasshebdiehi pellacebieh ngre erewidad aspect of
the present invention, there is provided a print head in which a plurality
of prinid ShferBiehi p3adreh@Pfanged, each print head chip having a
plurality of_ink-pressurizing cells arranged on a substrate, , the
ink-pressuri%"’r‘?fg“@é'l‘q S havi Ty Hessargtel R tard Vedtily®n so as to

eject ipk contained in the ink-pre rizing, cells. through n | es, the
vt HBABS SotarPErhLHed0% R BETE bt R ot C e HHEYS k.
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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




for supplying ink to the ink-pressurizing cells, wherein the print head
chips are arranged along the ink path and are di sposed onlpqhﬁyﬁkﬁes 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 di sposed on one side
and the other side of the ink path along the 20 length of the ink path,
wherei n dummy chi ps whi ch do not qu%%aLnk are di sposed at regions between
the print head chi ps arranged al ong e 1ink path where the print head
chi ps are not disposed, wherein the dummy chips and the print head chips
have 25 the sane thickness and top surfaces of the print head chips 10 May
2006 - #1@ thedigmey dedys ci9sSE®® even, wherein an ink-path menber having
a groove which conmunicates with the ink path is adhered to the top
surfaces of WP M Hédd Rt £k 1t heVdiwom? ARioeye Hhilkdr ei n an adhesi on
surface of the ink-path nenber which js aghered to the print head chips
and t heCORAL e W1 1Hhe  Ih&dih AheaeRRA dif p*%h%rﬁofhl so di sposed at

both ends_ LMoz k. Rat . and, d0.ISY ek, e, RELRT, RERGhi ps and the

5 wherein an adhesion surface of the ink-path member
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
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




di sposed so as to enclose the ink path. According to a seventh aspect of
the present invention, there is provided a print head in %im{y@ml urality
of print head chips are arranged, each print head chip having a 15
plurality of ink-pressurizing cells arranged on a substrate, the

i nk-pressurizing cells having heating el enents which are driven so as to
eject ink contained in the ink-pressurizing cells through nozzles, the
print head conprising: 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 di sposed on both sides of the ink
pat h, whehref eehesprie headcaips on one side of the ink 25 path and the
print head chips on the other side face each 10 May 2006 ot her across the

i nk path, wWEREH T REHEHOthésaifhiPsardcapléerapéry vdidgeesgd on one
side and the other side of the ink path along the 1length of the ink path,
5 wher €™ %Wl%%i?f?vﬁ’h‘%ﬁ“iﬂ?%o‘{l% e Gtk e Ritdp 9 4thS egi ons

bet ween_ t he_pri pt_head chi arranged along the ink path where the print
head chtPRIG:Ee° cﬁh%iﬁ$%§¥§3nmherein the durmmy chips are free fromthe

heating el SFENS A0l disPLEsd 1) Ncogllac g greRigyidgd 10 1
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




wherein the dummy chips are al so di sposed at both ends of the ink path,
and wherein the print head chips and the dumy chips are dj SO as to
encl ose 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 chi ps are arranged, each print head chip having a plurality of

i nk-pressurizing cells arranged on a substrate, the ink-pressurizing cells
havi ng heating el enents which areuquQrLyen so as to eject ink contained in
t he i nk-pressurizing cells through nozzl es, the print head conprising: an
i nk path which comunicates with the ink- pressurizing cells of each print
head chip, which is used for supplying ink to the ink-pressurizing cells,
and whi ghrasgestemadd in a direction in which the print head chips are 10
May 2006 - |l g arranged; and an ink-path nenber which has a groove

comuni cat i M WiktPatie nembaiatihighd hate ¢h dreogeh ocsiung GaRd ngr i nt  head
chips so as to cover the ink path, at least a part of the 5 ink-path nenber
whi ch i ietudeae pbrk i pRish aaméreti ¢l 1heaPerd tdd RPN bdisRf conposed of
a material having a high therm conductivity, whereby the_ ink-path nenber
al so sEP¥RE 3R FRat? dreéthatihg  MeadrRthith %‘?as%q FatRE hedt tffenerated in

the5prif£kbggt Cﬁ@&ﬁér which includes portions adhered to the print
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




10 According to a ninth aspect of the present invention, there is provided
a print head in which a plurality of print head chips arel@ﬁﬁ%ﬁﬂﬁﬁ1 each
print head chip having a plurality of ink-pressurizing cells drranged on a
substrate, the ink-pressurizing cells having heating el enents which are 15
driven so as to eject ink contained in the ink-pressurizing cells through
nozzles, the print head conprising: an ink path which comuni cates with the
i nk- 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 chi ps are di sposed on both sides of the ink path, wherein the print
head chbpRebneonessiteeofnkhreatimk 25 path and the print head chips on the
other side face each 10 May 2006 - |l h other across the ink path, wherein
the print hé@FaHipshe emEinte eI idss fosed L tergte 1y dédsaréethe ot her
side of the ink path along the Ilength of the ink path, 5 wherein dunmy

chi ps WAl cPP@oSHot 2fecth? nkthge &S dedParintedds Httedia he pri nt

120 o BSaf SPIR, LERLANE 11k Bath where the print head o ps'are no
5 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, 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




menber whi ch has a groove communicating with the ink path 10 and which is
adhered to the print head chips and the dummy chips so as t;9p4 %ygﬂmthe i nk
path, at |east a part of the ink-path nmenber which |ncludes portions
adhered to the print head chips and the dumry chi ps bei ng conposed of a
material having a high thermal conductivity, whereby the ink-path 15
nmenber al so serves as heat-di ssipating neans whi ch dissipates heat
generated in the print head chips._dffcordlng to a tenth aspect of the
present invention, there is provided @ 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
cel I's havi ng ety etterems wihiah fers they incerrlss,as to ej ect ink
contained in the ink-pressurizing cells through nozzles, the print head
conpri si ng: #hewe L -HeadHp headigtemaitih did@psses @achhef brH@t—25 pri nt
head chlps and 10 May 2006 a nozzle retainer which has the nozzles,
wher ei nReAd- EPFﬁtrﬁE%Hn%ﬁips are di sposed on the print- head-chip retainer,

wherein the print. head chips are osed such that the 5 ink-pressurizing
cells of th TR K RiHis hfeé‘ég 4 r‘?d’zezldéssﬂ?fs%éuﬁ@zflh@tr&thﬁ ner, and

et 1 SHIY I PE Y O BP0 Bl LK R18: AhRROPFho Bl of 00 on where
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




- According to an el eventh aspect of the present 10 invention, there is
provided a print head in which a plurality of print head qaﬁﬂéyﬁﬁﬁ
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 15 the

i nk-pressurizing cells through nozzles, the print head conprising: a
print - head-chip retainer which retgjff.egch of the print head chips; and a
nozzl e retainer which has the nozzl es-? 20 wherein the print head chips are
di sposed on the print- head-chip retainer, wherein the print head chips are
di sposed such that the ink-pressurizing cells of the print head chips face
the no2Bfésddngt Rerhbens c2flkeieheto Bl RELIRRhRAH A iPedRiRC part of the

print-head-chip retainer 10 2006 i nc] udi ortions,adhered to the
rint NGaUPGRHS Bet i LEoMPOSKR 79 of it €t | BT HEVE righ SR gh L her
conduct iikbbypy WherEhyntge paloksheade chid: I ol & nesr Al sgams. as heat -
di ssi pating neans i ch dissipates heat generated in the 5 print head
chips. Bikelipbesaosiméans wiidhedxaipagss Figat lgdsedatpsd speciieve vi ew
showing a print head chip included in a print head according to the

pr esent Prhpenk¢an; 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.'2 i s 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 accqpdifpgdos a

first enbodinent; Fig. 4 is a plan view show ng the manner in which the
nozzl es of the adjacent print head chips overlap; 15 Fig. 5 is a sectional
view of Fig. 3 cut along line D-D, and an ink-path nenber placed on print
head chips and dummy chips is also shown in Fig. 55 Fig. 6 is a sectional
view of Fig. 3 cut along line E-E, and the ink-path nmenber is also shown
in Fig. 6; 20 Fig. 7 is a sectional viewof Fig. 3 cut along ling F-F, and
t he i nk-path nenber is also shown in Fig. 7; Fig. 8 is a plan view show ng
a print head according to a second enbodi nent of the present invention,
which corresponds to Fig. 3 of the first enbodinment; 25 Fig. 9 is a plan
view showi ng a print head according tola third enbodi ment of the pr esent
i nvention, which corresponds to Fig. 3 of the first enbodi nent; 10 May
2006 - 12 Fig. 10 is a sectional viewof Fig. 9 cut along line G G and
an ink-path nenbefid-s18| 5o askhewridnal Frigw 80;Fiki.g9 it asomy Sdaki 6Ral Vi ew
showi ng the concrete shape of the print head chip according to the present
invention; 5°Ff§d ap ipk-pademerkaralisvaken show ig Fie dfse in which
Fig. 11 is a sectional view showing 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 invention, 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;




t he ink-path menber has the same' shape as that shown in Fig. 11 but is
conposed of a different material; Fig. 13 is a graph show ng ¥B£2006

rel ati onship between the elapsed tinme and the tenperature increase in the
print head 10 chips shown in Figs. 11 and 12; Fig. 14 is a plan view
showing aprint head according to a fifth enbodi ment of the present
invention, which corresponds to Fig. 3 of the first enbodinent; Fig. 15 is
a plan view showing a print head according 15 to a sixth enbodi nent of the
present ihvention, which corresponds to Fig. 3 of the first enbodi nent;
Fig. 16 is a sectional view of Fig. 15 cut along line D-D, and an ink-path
menber is also shown in Fig. 16; Fig. 17 is a plan view show ng a print
head according 20 to a seventh enbodi nent of the present invention, which
corresponds to Fig. 3 of the first erbddi frent ; Fig. 18 is a sectional view
of Fig. 17 cut along line E-E, and an ink-path nenber is also shown in
Fig. 18; Fig. 19 is a sectional viewof Fig. 17 cut along line 25 F-F, and
t he ink-path nmenbBig.i $0alse stonvienph FHey. of RiglOl Maypt28Dfme 1318e . Fig. 20
is a sectional viewof Fig. 17 cut along line GG and the ink-path nenber
i s al so show®i%h BRg.thepinkmipgth membgr aiss @heaestiown pimamigi @9 of a print head
included in a kno&n i9§jet line printer;
ig. 1s 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




5 Fig. 22 is a sectional view of Fig. 21 cut along line A-A and an

i nk-pat h nmenber placed on print head chips is also shown n@]ﬁ&gmxgz; Fig.
23 is a sectional view of Fig. 21 cut along line B-By and the 1nk-path
menber is also shown in Fig. 23; 10 Fig. 24 is a sectional view of Fig. 21
cut along 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 ink-path menber includes an error; and 15 Fig. 26 is a
sectional" view which corresponds to Fig. 24, showing the case in which the
i nk-path nmenber includes an error. Best Mdde for Carrying Qut the

I nvention 20 Enbodi nents of the present invention will be described below
with reference to the acconpanying dgaghngs. (First Enbodinment) A first
enbodi ment achi eves the above-described first object. 25 Fig. 1 is a
perspective view showing a print head chip 10 May 2006 - 14 11 included in
a print head acqording.;o the present invention where a nozzle sheet 17 is
adhered to tHd ppehdedhim@ prlpt headaperoridgng Zoj shepregprbded perspective

view of Fig., 1 where the nozzle sheet 17 is renoved. .
invention where a nozzle sheet 17 is adhered to the print

head chip 11, and Fig. 2 is an exploded perspective view of
Fig. 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




5 1n the print head chip 11, a base nenber 14 includes a sem conductor
substrate 15 conposed of silicon or the like and heating qhenRMel3
formed on one side of the sem conductor substrate 15 by deposi‘tion. The
heating elenents 13 are electrically connected to an external 10 circuit
via conductors (not shown) fornmed on the sem conductor substrate 15. A
barrier layer 16 is conposed of, for exanple, a light-curing dry film
resist, and is constructed by lamnating the dry filmresist on the
surface of the 15 sem conductor substrate 15 on which the heating el enents
13 are forned over the entire region thereof, and renoving unnecessary
parts by a photolithography process. In addition, the nozzle sheet 17 has a
plurality of nozzles 18 and is formed of, for exanple, nickel, by using
20 an el ectrofornming technique. The nd2zte sheet 17 is |am nated on the
barrier layer 16 such that the nozzles 18 are positioned with respect to
the heating elenents 13, that 1is, such that the nozzles 18 face their
respective hegd B9 a elegiBmtin dBictAlthBohgdrlehshawaz 2l eisheidbrdd i actual ly
25 adhered to a plurality of print head chips 11, an enlarged 10 May 2006 -
15 view of a simglerprintvikachchie lAozg| showhebt Fi8.i 5. adhered to a single

print head chip 11 is shown in Fi?. 1. Ink-pressurizing cells 12 are
construct ed of tHek-paegsurizing cells 12 are constructed of the base

member 14, the barrier layer 16, and the nozzle 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 ﬁeating 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



menber 14, the barrier layer 16, and the nozzle sheet 17, 5 such that the
i nk-pressurizing cells 12 surround their respective heatinggey s 13.
More specifically, in the figure, the base nenber 14 serves as the bottom
wal I s.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
i nk-préssurizing cells 12 are open at the right front sides thereof in
Figs. 1-and 2, and are conmunicating with an ink path, which wll be
descri bed below, via the open sides thereof. 15 Normally, a single print
head chip 11 includes hundreds of heating elenents 13 and.

i nk-pressurizing cells 12 containing the heating el enents 13. The heating
el ements 13 are selectively driven rnlf@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 elenents 13 is ejected from
the nozzl es 1Qowhirdunh afiE chhes | dbmRRES SHikh Ziteg pe bkt hekd. chy dlspeci fical |y,
in the print head chip 11, the ink-' pressurizing cells 12 are filled with
i nk suppl i ed wheA 4 harrabt ippkspaitsh apphicch tod drle b€ thess dyepbeRt bel ow, from an
ink tank 10 May 2006 - 16 (not shown) which is conbined with the print
head chip 11.eleimts a3cfon enshqxil séme Sughphs ddtPod dHETBFEEMSheat i ng

the heating element 13 is rapidly heated, and a bubble 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




el ements 13 for a short tinme such as 1 to 3 mcroseconds, the heating
el ement 13 is rapidly heated, and a bubble of 5 ink vapor (lomnMayprival e) is
generated on the surface of the heating elenent 13. Then, as the ink
bubbl e expands, a certain volune of ink is pushed ahead, and the sane
volume of ink is ejected out fromthe corresponding nozzle 18 as an 1ink
drop. The ink drop ejected fromthe nozzle 18 lands on 10 a print medi um
such as a piece of paper, etc. Next, a print head for a line printer
according to the present enbodinent will be described below. A print head
for a line printer includes nmultiple print head chips which are identical
to the above-described print head chip 11. 15 Since one line is
sinmultaneously printed on a print nedium in line printers, a plurality of
print head chips 11 are arranged in-ald@di+tection in which |ines are
printed. Fig. 3 is a plan view showing a print head 10 according to the
first enbodi ment. The print head 10 includes the 20 print head chips 11
whi ch are arnangedialigng 1e.Lenatlra!  ddieeRidit, headid0. 3 A fiough only
five print héad chips 11 (11Ato 11E) are shown in Fig. 3, nore print head
chips 11 aregetedd lpyist maagechipEhelprdndt 1 eadeCchepsichllar shiofteainged al ong
~the length 25 of the print head 10 (in the direction in which lines are 10
May 2006 - 1%ropreadhedihemn by Zimgzdgteatinesndiffancexanm eddinids.g. 3, the

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. -



adj acent print head chips 11A and 11B are vertically shifted from each
other by a predeterm ned distance. In addition, the print jpeagysdvep 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 Iongftd@iﬁal 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 anghith befessrwe26o tRig. adj zgemt. @r ilnk Pbatdd 28hi ps 11, ink drops
ejected fromthe adjacent print head chips 11 can be m xed in the overlap
area when prtongungcitespei tlorthedinkirresannglipg ¢Hds F iffe8RBes in
characteristics between the adjacent print head chips 11 are, relatively
i ndi scer ni bl B-3dyid PereycRdRt HoRPISIHIUSER FRT GUBPTEYICHN Be 1p_E%vJe[h ed. 10 May
2006 - 18 N :
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.




Wth reference to Fig. 3 again, an ink path 20 conmunicates with the
“ink-pressurizing cells 12 of each print head chip 11 and iig pMseshdsor
supplying ink to the ink- 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 the ink path 20
and the print head chips 11 on the other side face 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 degrees relative to the print head chip 11

whi ch is adjacent thereto. Thus, the ;%_igk-pressurizing cells 12 of all of
the print head chips 11 are communicati’ng with the ink path 20. In

addi tion, dunmy chips 21 are di sposed 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. IIRosepdcdaespe, substrate 13, apdhdbguhdriar parer il® afsposed
between the print head chips ilA and 11C._ Simlar to the print head chips
11, each dunnghecﬁ’iuﬁm%lcmi% % SFecHMREEE L ¥ WS PR MAtPRA & €eni conduct or

substrate 15 and the barr Lerolaxel. 10, f0ddiscaghened L. dhe,. 98 nozzle
sheet 17 to m%lé% fe prlﬁﬁ HET9°¢ Ips ﬁ ar é a%%ere . qﬁ“ﬁhy 2%%6
and the barrier layer 16, respectively, 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.




- 19 The sem conductor substrate 15 and the barrier layer 16 of the dumy
chips 21 are conposed of the sane materials and have the g8mgaytFjogknesses
as the sem conductor substrate 15 and the barrier |ayer 16, respectively,
of the print head 5 chips 11. Accordingly, the dumy chips 21 and the print
head chi ps 11 have the sane thickness. However, the dummy chips 21 do not
have the heating elenents 13. In addition, although the barrier |ayer 16
is provided, it is not subjected to the photolithography process. .
Accordingly, the 10 ink-pressurizing cells 12 are not formed. ' Therefore,
al t hough the dummy chips 21 are |l am nates having a simlar construction as
the print head chips 11, the dummy chips 21 do not eject ink.
~Alternatively, the dummy chips 21 may_a}sq have exactly 15 the sane
construction as the print head chips 11; that:is, the heating elenments 13
and the ink-pressurizing cells 12 may also be provided in the dumry chips
21. In such a cas t he _du chips 21 may be sinply prevented from
receiving el ect rl%(? E?egr?érFEg{%ﬁ'g?&meé‘ian’fﬂee,le%W Pér tishguamactric 20 wires
.so that no el i gal ; ] j is..orovi.ded). |n addition, the nozzle ’
sheet 17 may Eg%/ﬁeé %gz%fgésm%gé%%@'afle%}?aétngfcﬁ}% BEphdieAg ¥tBshél dunmy chi ps
21, sim| ar " oné heasbRoienen el 1N 0RZE! £1ACEh. 1759 FeapaRding Lo the

print head chips 11. However, it Is not necessa orm nozzl es
18 at regi onsovarlaesgamiidionBer @st AEs HIBBY YRS Bk 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




10 May 2006 - 20 1In the present enbodinment, the length of the dummy chips
21 is shorter than that of the print head chips 11. The reqsasybeis this is
because since the print head chips 11 overlap each other as described
above, the distances between 5 the print head chips 11 di sposed on the sane
side of the ink path 20, for exanple, the distance between the print head
chips 1TA 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 dummy chi ps
21, is di-sposed 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 -dumry chips 22 is the sane as that of the dumry chips 21. In
addition, the thickness of the dunmy chips 22 is the sane as that of the
15 dummy chips 21. The dummy chips 22 %*é'provided to close the ends of
the ink path 20 of the print head 10, and are disposed such that the
| ongi tudi nal direction of the dummy chips 22 is perpendicular to the
| ongi t udi nal sdirfacds of tife phintphicatl ADidseddl aoidi pse Kumawdchirs dunmmy chi ps
21. Accordingly, when the print head chips 11 and the dummy chips 21 and
22 are di sposed, 22 hehiek gpsiesGhesinh@adietf bpre 1€ print head chips 11
and the du chips 21 and 22. In_additiaon,_ since the pri head. chi ps 11
and t he my Ff%. 5'is a sectional view of Fig. % cut alJ%gVTRne(%JE, P
and an ink-path member 23 placed on the print head chips 11
5 and the dummy chips 21 and 22 is also shown ir Fig. 5. Figqg.
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 head 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
surfaces of the print head chips 11 and 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




25 dummy chips 21 and 22 have the sane thickness, the top 10 May 2006 - 21
surfaces of the print head chips 11 and the dumy chips 21 jpangy 2ibe Whi ch
encl ose the ink path 20, are even. Fig. 5 is a sectional view of Fig. 3 cut
along line DD, and an ink-path nmenber 23 placed on the print head chips
11 5 and the dummy chips 21 and 22 is also showmn in Fig. 5. Fig. 6 is a
sectional view of Fig. 3 cut along line E-E, and the ink-path nmenber 23 is
al so shown in Fig. 6. Fig. 7 is a sectional viewof Fig. 3 cut along ling
F-F, and ‘the ink- path nenber 23 is also shown in Fig. 7. 10 The ink-path
menber 23 has a groove 23a which comunicates with the ink path 20, and is
adhered to the top surfaces of the print head chips 11 and the dummy chi ps
21 and 22 (surfaces facing the ink-ga& nmenber 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 bottomsurface of the ink-path nenber 23, which is
adhered to the top surfaces of the print head chips 11 and the dummy chips
21 and 22, désposged sk dhaitnths gropee ZdResrcns shefkePBFNtd4fe i nk-path
menber 23 can be easily processed_and the 20 processjng _accuracy can be
i'mproved. Th&SFAIEBLR: FdepEFoPs izgad?r‘éip?ig%d""g‘opﬁgh t%) gﬁ‘?/er the regions
where the print head chips,11 and the dummy chips 21 and 22 are di sposed.
The i nk- pat h “RERBEF 255 ha: té egarcg’ox‘/’téﬂer'

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




23a having a bracket shape in cross section in a surface 25 thereof which
faces the print head chips 11, etc., and is 10 May 2006 - 223 may sgesed such
that the groove 23a faces the ink path 20. Accordingly, the groove 23a and
the ink path 20 are communicating with each' other. In Figs. 5to 7, the
bottom surface of the ink-path 5 nmenber 23 is adhered to the top surfaces
of the print head chips 11 and the dummy chips 21 and 22 with an adhesive
(for exanple, a silicone resin adhesive). Thus, an adhesive |ayer is
provi ded "bet ween the adhesi on surfaces so as to seal the spaces

t herebet ween. Therefore, the ink which 10 flows in the groove 23a of the

i nk-path nmenber 23 and the ink path 20 does not |eak out. The case is
considered in which the design value_p% the gap size between the print
head chips 11 and the dummy chips 21 72 0.05 nm the dinmensional error in
the length of the 15 print head chips 11 and the dummy chips 21 is 0.01 nm
and the assenbly error (attachnent position error of the print head chips
11 and the d@grysSRTiypEo2Qgrn gegegEesmiier |recehving theeprimteheddt ance bet ween
the print head chips 11 and the dummy chips 21 is 0 mmat mninmmand +0.1
nm at nexi nuPiB® TAcésr i ddiey kneyn pringthesty eSavibeh gl fill a +0.1 mm gap

s used, thegaps can aluays be Ll ed 89,1009 83,4 N9cRIERLILG, Wi thin the
range of the “ARALTaCEar T HY*EFY oF2 P Y

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




In addition, it is only necessary to formthe groove 23a, which has the
bracket shape in cross section, in the 25 adhesion surfacepia}heog nk-path
menber 23 and it is not 10 May 2006 - 23 necessary to formrecesses for
receiving the print head chips 11 as in the known print head, so that high
di mensi onal accuracy.can be maintained. More specifically, since the dumy
chips 21 and 22 are disposed 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 mde sinpler and the di mensional accuracy can be inproved
accordingly. (Second Enbodi ment) 10 A second enbodi ment 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 szhe present invention, which
corresponds to Fig. 3 of the first enbodinent. 15 In the print head 30 of

t he second enbodi nent, simlar to the above-described known print head,

the print hea%nbﬁgp%\g 1% ‘%[e% ggﬁg{]&g}dei}:ﬂepeozfi gzggthﬁgt&%rt@eégl ternately)

across the in ap €ac er-as 1tn the first

enbodi ment. 20 t i head chips 11 are arranged in this manner,
the |l ength of t%%§%a§§§°§ﬁP%§331 is the sane as that

A third embodiment 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




of the print head chips 11. Accordingly, the:print head chips 11 which are
free fromthe heating elenents 13, for exanple, nay be useg Mgy 2dyg dummy
chips 31. 25 O her constructions are simlar to those of the first 10 My
2006 - 24 . enbodi nent, and explanations thereof are thus omtted. (Third
Enbodi nent) A third enbodi nent. achi eves the above-described first object.
5Fig. 9is a plan view showing a print head 32 according to a third
enbodi ment of the present invention, which corresponds to Fig..3 of the
first enbodinment. Fig. 10 is a sectional view of 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 enbodinent in
that the dummy chips 22 are not provigded at both ends thereof. In the
third enbodi nent, 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 enbodi j nk-path nmenber 33 has a projection 33b at each end

t her eof . Thetggg}@é’%’?gﬁ’s“ts@ﬁégre directly adhered to the nozzle sheet 17.
e e s PoL BTG B3 % BRRBATLS G B R, B, e
disposed at regions where the print head chips are not
disposed, so that the 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




first enbodi ment since the projections 33b nust be provided at both ends
thereof. However, since it is not necessary to provide thgongges®gs for
receiving the print head chips 11 as in the known print head, the
processi ng accuracy can be 25 nore easily naintained conpared to the

i nk- pat h. menber 4 of 10 May 2006 - 25 the known print head. According to
the present invention, the dummy chips are disposed at regions where the
print head chips are not disposed, so that the surface:roughness is
reduced, ‘and the adhesion surface between the print head chips and anot her
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 chi ps can be reliably adhered to anot her conponent and ink | eakage can
be 10 prevented, so that the above- desc?b bed first obj ect can be achieved.
Al t hough the enbodi nents of a first invention of the present application
has been descri bed, the present inventionis not limted to the

above- descr i beaseenboelidvweny schifs Fborcaxbaplisposbd Healkomithg ppih€ i cati ons
are possible. In the above-described enbodi nents, the print head chips 11
and the dumm/eai paimEl 13r eand dheseffantsbof thei piasensf invemtion qath 20.
However, the congtructlon may al so be such that two ink paths 20A and 20B
are prOV|ded tained -

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




20 predeterm ned gap therebetween and the print head chips 11 are arranged
intw rows in a zigzag pattern at the region between the foay ddogoat hs
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 print head chips 11 of the
other 25 row may receive ink fromthe ink path 20B. Also in this 10 My
2006 - 26 case, the dummy chips 21 can be di sposed between the print head
chips 11, and the effects of the present invention can be obtained. In
addition; the effects of the present -invention can S also be obtaihed, by
di sposing the dunmmy chips at regions where the print head chips 11 are not
di sposed, in print heads having constructions other than those descri bed
above as long as the print heads inclyde_print head chips 11 which are
arranged on the nozzle sheet 17. This 1s clearly 10 understood fromthe
effects provided by the dumy chips 22. Next, a second invention of the

pr esent application for achievin%ﬁthe above-descri bed second object wll

[

be descri bed*Batdtv FoALN% OF oG TAST HEDRGEIIVN AGE IABSEERemt £he not only

the first obj al so the second object can be 15 achi eved by applying
t he second iﬁ%%%t?%%ufﬁc%dﬁ$?F%ﬁLto the first invention of the present

application. Eang,l qg@tﬁmgfchtg}gm?%&p I HVE?HDQ& HenbDE LI esent
application will be described be ow wi'th refefence 16 fHe
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 high 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).




acconpanyi ng drawi ngs. 20 (Fourth Enbodi ment) Constructions of a fourth
enbodi ment. are simlar to those of the first enbodi nent exgephybgus t he

poi nts described bel ow. Accordingly, in the description of the fourth
enbodi ment, explanations of-the constructions comon 25 with the first
enbodinent'are omtted, and conponents 10 May 2006 - 27 simlar to those
of the' first enbodinent are denoted by the sanme reference nunerals. In the
fourth enbodi ment, an ink-path nmenber is different fromthat of the first
enbodi nent, and an ink-path 5 nenber 34 is used in place of the ink-path
menber 23. In addition, in the fourth enbodi nent, the ink-path nmenber 34

is conposed of alum numor a material containing alum num (for exanple, an
alum num alloy). This is because alum num has a high thernmal conductivity.
More specifically, 10 according to the 28resent invention, the ink-path
menber 34 is conposed of a material having a high thernal conductivity, so
that the ink-path nmenber 34 al so serves as heat- dissipating neans which

di ssi pates heat genetatedthy ihepabaat itRghuRheaRtbevd B4af of hghepri nt head
chips 11. 15 In the print head 10 which is constructed as descri bed above,

the print headnbhpgrd démbem 84 heatcdudingby hehe cappie eiba by thHee ihkati ng
el enents 13 when printing is perforned.
path member 34 is always filied 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 portions of the ink-path

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




However, since the ink-path nenber 34 adhered to the print head chips 11
has a high thernmal conductivity, heat 20 generated. in the yyNmy26mad chips
11 is quickly transmtted to the ink-path nmenber 34 and is dissipated from
the surface of the ink-path nenber 34. When ink drops are ejected fromthe
nozzles 18 of the print head chips 11, the ink-pressurizing cells 12 are
25 refilled with ink supplied fromthe ink tank (not shown). 10 May 2006 28
At this tinme, the ink passes through a groove 34a of the ink-path nenber

34. Accordingly, the groove 34a-of the ink- path nenber 34 is always filled
with ink and the ink flows through the groove 34a, so that the ink-path
menber 34 is 5 also cooled with the ink. Therefore, the heat dissipation

ef fect provided by the ink-path nenber_34 can be further enhanced. Next,

an exanple in which the tenperature Eﬁﬁhge inthe print head chips 11 is
calculated will be described below. 10 Fig. 11 is a sectional view show ng
the concrete shape of the print head 10 according to the present invention.
Fig. 12 is adéi&dibnonddttedepoisiions nishome kbys'all niniiigh Ylearak- pat h nmenber
34 has the sane shape as that shown in Fig. 11 but is conposed of a

di fferent nacenpasled gheldgnipisi onal 15 unit of the val ues shown in Figs.

11 and 12 is the mcroneter. ) .
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 under the

following conditions:
{1) Heat generation of the print head chips 11 (total)
is 1.2 (W] % 1.5 [ps] 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"




In Figs. 11 and 12, the print head chip 11 and the dummy chip 21 are
adhered to a nozzle sheet 50 conposed of, for exanple, an gRA¥Y26®@si n, and
the ink-path nmenber 34 (Fig. 20 11) or an ink-path nmenber 35 (Fig. 12) is
adhered tao the print head chip 11 and the dumy chip 21. In addition, a
head frame 6 conposed of alumna is disposed so as to surround the

i nk-path nmenber 34 or 35. In Figs. 11 and 12, shaded portions of the

i nk-path 25 nenber 34 or 35 are conposed of a gl ass/epoxy conposite. In 10
May 2006°- 29 addition, dotted portions (shown by "Al" in Fig. 11) are
conposed of alum num Mre specifically, approximately half of the ink-path
menber 34 shown in Fig. 11 including portions adhered to the 5 print head
chip 11 and the dummy chip 21 is conposgd_of alum num and the renaining
hal f is conposed of a .glass/epoxy conposite. On the contrary, the entire
body of the ink-path nenber 35 shown in Fig. 12 is conposed of a

gl ass/ epoxy conposite, 10 In the aboye-descri bed, construc nﬂ t he

t enper at ure cHAFGEPTRES e H’ﬁ ﬁPn%%téﬂ? porh 3% Figp ddi-afRY dhder the

fol l di t t f th t, head chips 11
(Total) i o 1o etponps P Co ERE BhaR 8 (o e i csi pat | on by i nk

ejection is 3 [plﬁleﬁ %eg%rence 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




(specific heat of ink) x AT (tenperature increase) x 9.6 [KHz]. (3) Heat
di ssipation fromthe surface due to natural convection of @Nav 3006
cal cul ated based on a thermal 20 conductivity of 10 [WnRK]. ( over al
initial tenperature is OC (the anbient air is always 0C). Fig. 13 is a
graph showi ng the rel ationship between the elapsed tine and the
tenperature increase in the print head 25 chips 11 under the above
conditions. In Fig. 13, "A" 10 May 2006 - 30 corresponds to the.
construction shown in Fig. 11, and "B" corresponds to the construction
shown in Fig. 12. Wth reference to Fig. 13, although the tenperature of
"B" (Fig. 12) reaches approximately 100C in five seconds, 5 the
tenperature of "A" (Fig. 11) after fivglspconds is approximtely 70C. From
this result, it is understood that the&“tenperature increase in the print
head chi ps 11 can be suppressed when a part of the ink-path nmenber 34

whi ch includes portions adhered to the print head chips 11 is 10 conposed
of al um num &Frasgedid@on diiggay atierholaltervatisdsll negnosst blee imd&nper at ur e
increase in the print head chips 11 can be suppressed while the processing
accuracy of tH3éhi #k- pdereverenths ryintihpad Fhips he dn MefsPifd@Paccur acy of

the print 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,




15 head chips 11, the dummy chips 21 and 22, and the gap between the
nozzl e sheet 17 and the ink-path menber 34, is increased afdvihpkodeeakage
is prevented. (Fifth Enbodinment) A fifth enbodi ment achi eves the
above-descri bed second 20 object. Fig. 14 is a plan view of a print.head
36 according to a fifth enbodi ment of the present invention, which .
corresponds to Fig. 3 of the first enbodinent. In the print head 36 6f the
"fifth enbodinment, simlar 25 to the fourth enbodi nment, the print head
chips 11-are 10 May 2006 5 10 - 31 arranged in a zigzag pattern

(alternately) across the ink path 20. However, the print head chips 11 do
not overlap each other as in the fourth 1In addition, the print that if an
i nterval between print head chip 11 is_L, the ends of the adjacent an
enbodi nent .” head chips 11 are arrangéd3 uch the adjacent nozzles
which corresponds to F;g. 3 of the first embodiment. Fig.
16 is & sectional view of Fig. 15 cut along line D-D, and an
ink-path member 39 is also shown in Fig. 16.
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.




i n each interval between the nozzles at print head chips 11 is also L. Mre
specifically, in Fig. 14, an end nozzle of the print head ghpy20mzz! e of
the print head chip 11B direction in which the print head L. i'nterval
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 |land on the print 15 nediumat a
constant interval L. Wen 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
chips 11. Accordingly, the print head chips 11 which are free fromthe
heating el enents 13, for. exanple, 20 may be used as the dumry chips 37.
Ot her constructions are simlar to those of the fourth enbodinent, and
expl anations thereof are thus onitted. 33(Sixth embodinent) Fig. 15 is a
pl an view showing a print head 38 25 according to a sixth enbodi nent of the
present invention, 10 May 2006

Fig. 17 is a plan view showing a print head 40

according 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
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




- 32 which corresponds to Fig. 3 of the first enbodinent. Fig. 16 is a
sectional view of Fig. 15 cut along line D-D, and an ink-patNiayogeer 39 is
al so shown in Fig. 16. The print head 38 of the sixth enbodi nent differs '
from 5 that of the fourth enbodinment in that the dumy chips 22-are not
provi ded.  at both ends thereof. In the sixth enbodi nent, both ends of the
ink path 20 are closed by the ink-path nmenber 39. Accordingly, different
fromthe ink-path nmenber 34 of the fourth 10 enbodi nent, the ink-path
menber 39 has a 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 nenber 39 close the ends of the
ink path-20, so that it is not necessary, to 15 di spose the dummy chips 22
as in the fourth enbodinment. Simlar to the fourth enbodi ment, sectional
views of Fig. 15 cut along lines B-B and CGC are simlar to Figs. 6 and
7, respectively, described in the first enbodinent, and expl anations

t hereof are tihe xaresses] J120mSebenftrmEdbatiRPSAEIONS CaX ESPRRERY @ mbodi nent

the second invention of the npresent application jis applied.to the known
t echni que in tﬁfﬂﬁ%FTb”%éﬁ?@VﬂuPﬁelhbo@@yﬂﬁﬁbrFBéﬁ”@eE%ﬁﬂ gBFect.

Accordi ngly, the second .nvention gf the present. .applicati 25 can al so be
appl i ed to t h&STHE uf%éﬁlﬁf%ﬁfee in &e prln‘P 1538 ct:hlap% !li rﬁacltn 8d

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 tﬁe

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 ;hermal conductivity include Ag, Cu, Au,

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




10 May 2006 - 33 Fig. 17 is a plan view showing a print head 40 according
to a seventh embodi ment of the present invention, which cofpragpemss to
Fig. 3 of the first enbodinent. Fig. 18 is a sectional view of Fig. 17 cut
along line E-E, and an 5 ink-path nenber 41 is also shown in Fig. 18. Fig.
19 is a, sectional view of Fig. 17 cut along line F-F, and the ink- path
menber .41 is also shown in Fig. 19. Fig. 20 is a sectional viewof Fig. 17
cut along line GG and the ink- path nmenber 41 is also shown in Fig. 20.
10 In the seventh enbodi ment, different fromthe fourth enbodinent, the
dummy chips 21 and 22 are not provided. Accordingly, the adhesion surface
of the ink-path nenber 41, which is adhered to the print head chips 11, is
not flat. Mre specifically, as shownscn Fig. 18, etc., the ink-path 15
menber 41 has recesses 41c at positions where the print head chips 11 are
di sposed. In addition, the recesses 41c are not provided and the ink-path
menber 41 is directly adhered to the nozzle sheet 17 at regions where the
print head cHi§}&ls 1300,PEReHMedpsHosddteptadetti gnresimimeiriidd the third 20
enbodi ment, prqjections 41b are provided at both ends of the ink-path
menber 41 in ‘BrG8rPYEEE) B5SERE IE‘E Sofs (HEPFHEd Pay s, £’%c‘l:s‘cﬁddi ng to the

enbodi f k- i I
present embodi Merccetln N8P EneorklEne SRR, IR GedrdddTBhe COTPI ex

the print head chips is rapidly transmitted to the ink—pgth
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 print head, so 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.




25 23, etc., according to the first to sixth enbodi nents since 10 May 2006
- 34 the recesses 41lc nust be forned at positions correspomdiRg20d6o the
print head chips 11. However, in this case, the tenperature increase in
the print head chips 11 can be suppressed. 5 Al though the enbodi nents of
the second invention of the present application have been described, the
present inventionis not limted to the above-descri bed enbodi nents. For
exanple, the followi ng nodifications are possible: (1) It is not necessary
that the entire bodies of the 10 ink-path nenbers 34, 39, and 41 be
conposed of a material having a high thermal conductivity, as |long as at

| east a part of themincluding portions adhered to the print head chips
11 is conmposed of-a material having a high thermal conductivity, as shown
in Fig. 11. The entire bodies of the 15 ink-path nenbers 34, 39, and 41 may
-of course be conposed of a material having a high thermal conductivity.

(2) Although alum num and an alum num alloy are nentioned above as
exanpl es of materials having a high thermal conductivity used for form ng
at least a part of the 20 ink-path nenbers 34, 39, and 41, other materials
may al so be wused. Wth respect to netal materials, the thernmal
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 | oys including the above-nentioned 10 May 2006 - 35 qgB{&) socgnd ot her
netals. Alternatively, a resin material in which powder of these netals is
di spersed,may al so be used. According to the present invention, heat
generated in the print head chips is rapidly transmtted to the ink-path
5 nmenber, which is disposed on the print head chi ps and which serves as
heat - di ssi pating nmeans. In addition, the ink-path nenber, which serves as
the heat-dissipating neans, is continuously cooled due to the ink flow.
Accordingly, the heat generated in the print head chips 10 is efficiently
di ssi pated wi thout nmaking the structure of the print head chips or the
print head conpl ex or increasing thg‘ﬁ%;e of the print head, so that the
above-descri bed second object can be achieved. 15 Industrial Applicability
The present invention relates to print-head manufacturing nethods and
print heads,. and can be applied to, for exanple, print heads for inkjet
printers. 10 May 2006 10 May 2006 - GEIMELAIMS 1. A print head in which a
plurality of print head chips

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




are arranged, each print head chip having a plurality of 5 ink-pressurizing
cells arranged on a substrate, the ink- pressurizing cells jpavhygogaeati ng
el enents which are driven so as to eject ink contained in the

i nk-pressurizing cells through nozzles, the print head conprising: an ink
path which comunicates 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 chips 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-tke .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 ik path shetect heoPsifkRead shis o ob-dliopasede cf Aprint head

according to erel acent prin ead chi'ps which face

each other acrgasttifalOnifyy -e0Pfy e3dh okhk: RYth Akeagigpaged such that the
adj acent ends of the print head chips overlap each other by a plurality of
nozzles in a didzeCés AR bndiMacelod ha oAt the pdiehinesdakiips 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.




arranged. 5 3. A print head according to aim1l, wherein the dummy chips
and the print head chips have the same thickness and top suy¥agegoeof the
print head chips and the dunmy chips are even, 10 wherein an ink-path
menber having a groove which comunicates with the ink path is adhered to
the top surfaces of the print head chips and the dummy chips, and wherein
an adhesi on 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
Claim1l, wherein the dunmy chips are free fromthe heating el ements and
the ink- pressurizing cells which are provided in the print head 20 chips.
5. A print head according to Caim1l, wherein the dummy chips are also

di sposed at both ends of the ink path, and wherein the print head chips and
the dunmy chips are 25 disposed so as3fo enclose the ink path. 10 May 2006
-38 6. Aprint 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 el enents which
are driven '

f. 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




So as to eject ink contained in the ink-pressurizing cells through
nozzles, the print head conprising: an ink path which comuma} esoeM th the
i nk- 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 arrangetl 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 I|ength of the ink path, wherein dumy
chi ps which do not eject ink are disposed 20 at regions between the print
head chi ps arranged along the ink path where the print head chips are not
di sposed, wherein two adjacent print heé&d-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 25 a plurality of nozzles in a direction

in which the pdaat cHipsVBye 2008nged39 head chips are arranged, wherein the
dummy chips and the print head chi ps have the sane thickness and top

surfaces of the prihetrefreddiechimpg claipd adte thempryntliepd dripsebarg
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 aﬂ 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,




5 wherein an ink-path nmenber having a groove which conmunicates with the
‘ink path is adhered to the top surfaces of the print head @hupp26u8d the
dumy chi ps, and wherei n an adhesi on surface of the ink-path nenber which
is adhered to the print head chips and the dumy chips 10 is flat. 7. A
print head according to Claim®6, wherein the dummy chips are free fromthe
heating el ements and the ink- pressurizing cells which are provided in the
print head 15 chips. B. A print head according to Caim6, wherein the
dummy chips are al so di sposed at both ends of the ink path, and wherein
the print head chips and the dumy chips are 20 disposed so. as to encl ose
the ink path. 9. A print head according to Caim®6, wherein the dummy

chips are free fromthe heating el emenys and the ink- pressurizing cells
whi ch are provided in the print head 25 chips, 10 May 2006 - 40 wherein
the dummy chips are al so di sposed at both ends of the ink path, and

wherein the print head chips and the dunn¥ chigs arg di.sposed.so as to
encl ose the ink pHiefeis the dmy: ChEPHEZE FPoWA pP b S §°9% print head

chi ps ‘ of the ink path, and -
wherein the print head chips and the dummy chips 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,




are arranged, each print head chip having a plurality of ink-pressurizing
cells arranged on a substrate, the ink- pressurizing cells jpavhngodseating
el enents which are driven 10 so as to eject ink contained in the
i nk-pressurizing cells through nozzles, the print head conprising: an ink
pat h which tommuni cates with the ink- pressurizing 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
ot her across the ink path, 20 wherein the print head chips are alternately
di sposed on one side and the other side of the ink path along the length
of the ink path, wherein dummy chi ps wHilch 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, 10 May 2006 - 41 wherein two
adj acent print heashezbipavwohidiackac reac headtidheps antols Fakcheedddk path are
di sposed such that the adjacent ends of the print head chips overlap each
other by a pl oh#ri agrogd thez itblepath awediiysposedisutin ek cthet he print 5 head
chips are arraqged, and i )

adjacent ends of the print head chips overlap 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,




wherein the dumy chips are free fromthe heating elenents and the
i nk-pressurizing cells which are provided in the print heagyhy psos 10 11.
A print head according to Caim 10, wherein the dunmy 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. 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
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
for supplying ink to the ink pressurizidg=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 May 2006 - 42 wherein the print head chi ps on one side of
the ink path and vheeeir ithe heaad lodadpshigs vhenet figte of déhef dole each ot her
across the ink path, wherein the print head chips are alternately disposed
5 on one side ratd ande tbe hadintitdedothipheon rikepudbir asisisgfa¢re earkngt h of the
I nk path, 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:




wherein dummy chi ps which do not eject ink are disposed at regions between
the print head chips arranged along the ink path where thejpgipvodead
chi-ps 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 dummy
chips are al so disposed at both ends of the ink path, and wherein the
print head chips and the dunmy 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 igké pressuri zing cells having heating
el enents which are driven so as to eject ink contained in the

i nk-pressurizing cells 25 through nozzles, the print head conprising: 10
May 2006 - 43 an ink path which communi cates mﬁ%@ thg_ink- pressuri zi ng
cel I's of each priant idegdthhicnaomndfates Y4By ™MFor™Suppl ying ink to the

i nk-pressurizing cells, wherein the print. head. chi ealilapged al ong the
ink 5 path awdssuwdizdngpsdéd oh GSSPhgrsJin&egeaocﬁcpﬁg E}leﬂka%att:h,lsv\her ein the

print head (”yogssé¥;13953E?nﬂetgftﬂéhﬁni— %essurizing cells,

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




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 spgsgg, 2df on one
side-and the other side of the ink path along the Iength of the iInk path,
wherein dummy 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 di sposed, 15 wherein the dumy chips and the print head chips 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

conmmuni cat es mﬁth 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 dumy
chips is flat, and wherein the dumy TH4 ps 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 chi s the @raht hedbsplogsd at both ends of the ink path, and 5
wherein the print head chips and the dummy chips are disposed so as to
encl ose the ink path.

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




15. A print head in which a plurality of print head chips are arranged,
each print head chip having a plurality of 10 ink-pressuri zigngagehdes
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 conmuni cates with 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 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, g4herein 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, 25 wherein dummy chips which do not eject ink
are di sposed 10 May 2006 - 45 at regjons between_the. pni d chi ps
arranged al oag tegdons rietpesth t\hﬁe?’émtthge?ﬁ icg?p%eaaf&ae ?dpgllg?g % di sposed,

wherein the dunmy chips and the print, head chi hay§,odede sane thickness
and top surfavepash wieepkhePrRBEJSR; g@lpssggélgﬁtthe umy ' chi ps are even,

wherein an i nk- p%%i.greq%mt?}% drl}%\fll}iV ncﬁmi%s%rfﬁ”ﬁﬁe"ﬂi@ﬁ head chips have

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,




comuni cates with the ink path is adhered to the top surfaces of the print
head chi ps and the dummy chips, wherein an adhesion surfaceiaj be0e nk- pat h
menber 10 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 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

i nk-pressurizing cells arranged on a substrate, the ink 20 pressuri zing
cells having heating elenents which are driven so as to eject ink
contained in the ink-pressurizing cells through nozzles, the print head
conprising: an ink path which communicates with the ink- pressurizing cells
of each print head chip and which is-used 25 for supplying ink to the

i nk-pressurizing cells, 10 May 2006 - 46 wherein the print head chips are
arranged along the ink path and are disposed on both sides of the ink

oL oo puehOith SRSl BEaphle Sceubgldn ity R nd e
wherein the pphff ah€adeCHiNDsad wrabbek nakes %fdtt&p%&%ath
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‘thg
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:




on one side and the other side of the ink path along the Iength of the ink
path, wherein dumy chips which do not eject ink are di sposgdviasfocst

regi ons between the print head chips arranged along the ink path where the
print head chips are not disposed, wherein the dunmy chips are free from
the heating elenments and the ink-pressurizing cells which are provided in
the print head chips, 15 wherein the dumy chips are al so disposed at both
ends of the ink path, and wherein the print head chips and the dummy chi ps
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-
pressuri zing cells having heating el ements which are driven so as to eject
ink contained in the ink-pressurizing délts 25 through nozzles, the print
head conprising: 10 May 2006 - 47 an ink path which conmunicates with the
i nk- pressurizing cells of each print head chip, which is used for
supplying i nk to ${henknKad @R8N | bmAGn L@ltes, wiathd thbi k- extends in a
direction in which the print head chips are 5 arranged; and an ink-path
menber whi ch s sar riogveetiaeneéfet pagnt head chip, which is used

for supplying ink to the ink-pressurizing cells, and which
extends in a direction in which the 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:



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 nenberumeygommcludes
portions adhered to the print 10 head chi ps bei ng conposed of a nateri al
having a high .thermal conductivity, whereby the ink-path nmenber also
serves as-heat-dissipating-neans whi ch di ssi pates heat generated in the
print head chips. 15 1$. A print head according to Caim17, wherein at

| east -a part of the ink-path menber which includes the portions adhered
to the print head chips is conposed of alumnumor a mnaterial containing
alumnum 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 ements which are driven so as to ejegt-ink contained in the

i nk-pressurizing cells 25 through nozzles, the print head conprising: 10
May 2006 - 48 an ink path mhich comuni cates with the ink- pressurizing

cells of each prlnt OfphsSYpRLYing ink to the
i nk- pressuri zi ng €eF and h?% 1ia égﬂﬁtg J?rggtlon in which the

print head CB)ot Sﬁrl lﬁgaJengg@g,eachV\pﬁrﬁg Rebd&nRpi NMhiltaads Giyeps are

di sposed on the ink path
" 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 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
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.




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 thegginksy pagsh,
wherein the print head chips are alternately disposed on one side and the
ot her side of the ink path along the I|ength of the ink path, wherein dumy
chi ps which do not eject ink are disposed 15 at regions between the print
head chi ps arranged along the ink 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 communicating with the ink path and which is adhered to
the print head chips and the-dumy 20 chips so as to cover the ink path, at
| east a part of the ink-path nenber which includes portions adhered to the
print head chips and the dummy chi ps bei ng conposed of a material having
a high thermal conductivity, whereby-t#%® -ink-path menber al so serves as
heat - di ssi pati ng means which 25 di ssi pates heat generated in the print head
chips. 10 May 2006 - 49 20. A print head according to Claim 19, wherein at
| east a part of the ink-path nmenber which includes the portions adhered
to the print head chips and the dunmy chips is 5 conposed of al um-numor a
mat eri al cont azthi ng wtint head a2tordinpy itet Cheiad 19codredieby ato 1epatm 19,
wherein the dumy chips and the print head chi ps have the sane thickness

and - 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 thickness 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



top surfaces of the print head chips and the dummy chips are 10 even, and
wherein an adhesi on surface of the ink-path menber which ijgMgmgogd to the
print head chips and the dunmy chips is flat. 15 22. A print head
according to Claim19, wherein the dumy chips are al so disposed at both
ends of the ink path, and wherein the print head chips and the dumry chips
are disposed so as to enclose the ink path. 20 23. A print head according
to Claim19, wherein at least a part of the ink-path nenber which includes
the portions adhered to the.print head chips and the dummy chips is
conposed of alumnumor a material containing alum num wherein the dumy
chips and the print head chi ps have 25 the sane thickness and top surfaces
of the print head chips 10 May 2006.- 50 and the dummy chi ps are even, and
wherei n an adhesi on surface of the imkOpath nenber which is adhered to the
print head chips and the dummy chips is flat. 5 24. A print head accordi ng
to daim19, wherein at |least a part of the ink-path. menber which includes

the portions, daqngr & C&ﬂg REd Ndveeaghdehi ps and the dummy ChIpS is
conposed of 1°um num of a materi al cont ai ni ng al um num
wherein an adhesion surface of the ink-path member

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.




10 wherein the dummy chips are al so disposed at both ends of the ink path,
and wherein the print head chips and the dumy chips are dicsyeseaeso as to
encl ose the ink path. 15 25. A print head according to C aim 194 wherein
the dunmy chips and the print head chi ps have the same thickness and top
- surfaces of the print head chips and the dunmmy chips are even, wherein an
adhesi on surface of the ink-path nenber 20 which is adhered to the print
head chips and the dummy chips is flat, wherein the dumy chips are also
di sposed 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. 10 May 2006
- 51 26. Aprint head according to Caim19, wherein at |least a part of
t he i nk-path nmenber which includes the portions adhered to the print head
chips and the dunmy chips is 5 conpose8lof al umi numor a naterial
contai ning alum num wherein the dunmmy chips and the print head chi ps have
the sanme thickness and top surfaces of the print head chips and the dunmy
chi ps are even, wherein an adhesion surface of the ink-path nenber 10 which
is adhered to the print head chips and the dumry chips

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 dummf 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,




.is flat, wherein the dumry chips are al so di sposed at both ends of the
“ink path, and wherein the print head chips and the dummy chmga@@mﬂm 15

di sposed 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
pressurizing cells having heating el ements which are driven so as to eject
ink contained in the ink-pressurizing cells through nozzles, the 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 My
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 thips 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 accor dihegeim tGeaprmrit7 heabierlgipn &itre di8pgednbn head pelinp-r et ai ner
has an ink path which conmunicates w th the ink-pressurizing cells of each
print head chepdzgip retainer,

wherein the print head chips are disposed such that the
ink—pressurizing cells of the print head chips face the
5  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
10 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.

15 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

20 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 ChlpS are disposed on the print-

25 head-chlp retalner




which is used for supplying ink to the ink-pressurizing cells. 15 29. A
print head in which a plurality of print head chips are armaviggezoseach
print head chip having a plurality of ink-pressurizing cells arranged on a
- substrate, the ink-" pressurizing cells having heating el enments which are
driven so as to eject ink contained in the ink-pressurizing cells 20

t hrough nozzles, the print head conprising: a print-head-chip retainer

whi ch 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- 25
head-chip retainer, 10 May 2006 - 53 wherein the print head chips are

di sposed such that the ink-pressurizing cells of the print head chips face
the nozzles of the nozzle retainer,_ag Wherein at least a part of the
print-head-chip retainer 5 including portions adhered to the print head
chi ps being conposed of a material having a high thermal conductivity,
whereby the print-head-chip retainer also serves as heat- dissipating neans
whi ch di ssi pat es “WheaE Y dher B rRad (fipsr 21 dASRRPECHAPSD HEL38 e A print

head accordi Q%kig?regs%lrﬂgn%’ ce sr %Ifntltlgeprint 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
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.

10
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

15 cells,




print-head-chip retainer has .an ink path which communicates wth the

i nk-pressurizing cells of each print head chip and which ig ngedodeor
supplying ink to the ink-pressurizing 15 cells. ABSTRACT A print head
for aline printer in which errors between print head chips and anot her
conponent are reduced and ink | eakage is prevented, and in which heat
generat-ed in print head chips is efficiently dissipated wthout making the
structure of the print head conplex or increasing the size of the print
head. A plurality of print head chips (11) are arranged along an ink path
(20) and are disposed on both sides of the ink path in a zigzag pattern.
Dummy chips (21) which do not eject ink are disposed at regi ons between
the print head chips (11) arranged along the ink path (20). In addition,
an ink-path nmenber (23) is provided, —a%4least a part of the ink-path
menber (23) which includes portions adhered to the print head chips (11)
bei ng conposed of a material having a high thermal conductivity, so that
the ink-path nmenber (23) al so servesseasdreat - di ssi pati ng neans whi ch

di ssi pates heat generated in the print head chips (11).

A print head for a line printer in which errors between
print head chips and another component are reduced and ink

5 leakage is prevented, and in which heat generated in print

head chips is efficiently dissipated without making the

structure of the print head complex or increasing the size

of the print head. A plurality of print head chips (11) are
arranged along an ink path (20) and are disposed on both
10 sides of the ink path in a zigzag pattern. Dummy chips (21)

which do not eject ink are disposed at regions between the

print héad chips (11) arranged along the ink path (20). In
addition, an ink-path member (23) is provided, at least a
part of the ink-path member (23) which includes portions

15 adhered to the print head chips ({(11) being compbsed of a
material having a high thermal conductivity, so that the
ink-path member (23) also serves as heat-dissipating means

which dissipates heat generated in the print head chips (11).

(Fig. 5)



