; e3eT6T DESCRI PTI ON PRI NT HEAD 5 Technical Field The prese ?;i,ggq@!on
relates to a print head in which a plurality of print head chig Jn g
arranged, each print head chip having a plurality of ink-pressurizing cells
‘arranged on a substrate, the ink-pressurizing cells having 10 heating

el ements which are driven so as to eject ink contained in the

i nk-pressurizing cells through nozzles, and in particular t
invention relates to a print head whi ch does not cause in ugﬁmﬁ@ mm d a
print head which exhibits an enhanced sheat dissipation ef

Background Art Fig. 21 is a schematic plan view of a print he&¥%1" i ncl uded
in a known inkjet line printer. In line printers, one line is

simul taneously printed on 20 a print nmedium Accordingly, the print head 1
includes a plurality of print hedtFXHPTEN2A, 2B, ...) which are arranged

in adirection in which lines are printed. Although onl head
chips 2A to 2E are shown in Fig. 21, nore print head cdmm Nmmwmmm tuaIIy

arranged ugh not shown in the figure, each print chip -
21is cong?fﬁg %Aﬁ for exanple, disposing heating elenentgﬁg%r heatlng

ink on a senlconductor substrate, form ng inkpressurizing cells such that

the i nk-pressurizing cells surround their respective heating el enents, and
di spasi ngedhbif®zzFeesheet having nozzles for ejecting ink drops above the
heati ng el enents. Ink contained in the ink-pressurizing cells is heated by

:gp; glré/eh:atl tr{}%ﬁ tx%laa&% I+ gb% ed fi. %rg tltgle 3 7| es due
ppl 1 ed | es o vapor (ink es). ition, the
print heédpiu£§lpf9vb§39rfh£hh@@d'@Mips are arranged, each prlnt
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 a 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 (2A, 2B, ...) which are
arranged in a direction in which lines are printed.
Although only five 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



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
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 path 3 and the print head chips 2 on the other side face
each other across the ink path 3. Mre 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 inkpressurizing
cells of all of the print head chips 2 are comrunicating with the ink path

3. Inaddition, in Fig. .21, the print -head,.chips 2 are. 25 alternately

i sposed oit (RPURAT T dbY it AR Qs G Andshigis Y,
along t : i pat h 3. S | nt iLps 2 are

ar rangegﬁ?%qg%%gigfﬁgtélgran. r%dns&plje@(;%ﬁ cséjlqtsj}%a{){]éé gr%qﬁ?‘%ﬁggg&chi p 2A at
the Ieft end.ip H i U j .af s i path 3, 5
and the I|jor| ntdﬂlegjﬂg%h%ljz%,ﬂvﬁfgﬁl% Ea}gﬁealggﬁ?rrte? t é(%ﬁrnﬁtecel}%glaéd chip 2A is

placed an,the, | ovele S d Gle 418 d Me Ay JidhddiE, Zha I Hiditigon, the
print head chip 2C, which'is adjacent to the print head chip 2B, is placed

on the uppes) Sigleedf KdiddkPains #dr Féj%ctzi]nzg L0l Rl Wi @lhough

not shown in the figure, the print head chips are arranged such that if
an i nt eryed + Hed eedmdies adj aoendormazizl s i @aCh dX-igte head Ghigp 2 is L, an
i nterval between the nozzles at the ends of the adjacent print head chips 2
(an int exe/mls i i thea thd ast | apidil yMH et ithy the prdatinead eeings ,2 aavde
arranged) is also L. For exanple, in Fig. 21, an interval between the right
end nozzie gfedtrd piront tleadhacinjpLAwndd e def tapgrid etbinl dubbligse print
head chip 2B is L. Accordingly, even when ink is ejected froma plurality
of pri ntohelk chipsr 2( ik bubiklailops | and on the 20 print nediumat a
constant interval L. Fig. 22 is a sectional view of Fig. 21 cut along line
A- AlOand an ilmk-asistit ipsnbdhe4 pliadedeed thésppiravideddwékhpsn2ink al so
shown in Fig. 22. Fig. 23 is a sectional view of Fig. 21 cut along line
B-B, andde I nkigtdr mgipigen the 0Duli ey GRS ighahing lip®s frgFign is a
sectional_ view of 21 cut_ along line CC, and the ink-path

Fi 0. - 4
monber #1)s WIS SHAEPdH RO e ACTHIWP S (118 11 heg®d - t ABS nk- pat h
nb 4, | | the.t f . ur. f f i the i nk-path 5
roer AR BAEES 18 R (8 S il A S S S D v 4a
havi t . Y i i .ext he | th of
Lhavi g preckel phIa LN P enited | 0n) U Eh B i Ulg eenoth o

addh & orgrfgcﬁwkﬂp&w tﬁgémﬁ{k 4 A3 0 hag racesseHR S Yn 125 f%ii@%st he 10

print head ps 2 Int bottom surface thereof.” The nunber of the

recesses, Abcr omhidash 415 3 he SamRiBSE {1, RUD§rieft tHadrdmipsheadrchi ps 2,
and the size of the recesses 4b is slightly l'arger than the size of the

print heste chids & WendiheddkK-Paidy reideirihd hddlead pan 2t ke phHent head
15 chips 2, the groove 4a of the ink-path nenber 4 is positioned directly
above thethek fiadd Sa@ndeddie @iHad dweakchies iAkapath Sposedren their
respective recesses 4b. Then, the recesses 4b and the print head chips 2
ar e adhespest i 0l amlchy ot ther .piiivet idedattiperbem drdoesideoto thaohe timd
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 the 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



20 recesses 4b and is directly adhered to a nozzle sheet 5 at regi ons where
the print head chips 2 are not disposed (see left side in Fig. 24).

Accordi ngly, the spaces between the ink-path nenber 4 and the print head
*chi ps 2 and the spaces between the ink-path nmenber 4 and the nozzle sheet 5
are 25 sealed with an adhesive | ayer. -5 In the print head 1 which is
constructed as descri bed above, ink flows through the groove 4a of the

i nk-path nenber 4 and the ink path 3 and is supplied to the ink
pressurizing cells of each print head £hip 2 without |eaking 5 out of the
print head 1. In the above-described known technique, there are certain
limts to the processing accuracy of the print head chips 2, the
positioni ng accuracy when the ink-path nmenber 4 is adhered to the print
head chi B&e2inkngethed pRbee sty 19PGtt Racy ofithéddtessdd dh 6t t he

i nk-path nenber 4. Accordjngly, when the accuracy error exceeds a certain
limt, tHePePFERh Lb%%@i ‘E;'i”rﬁ’gyé/t%? i"ﬁ%a%%%‘iejs” bae%/%e%%?‘% FE 5 i bat h menber 4

dth int head chips. 2 b . et l.ed when t i.nk- pat h
menbor 41 s S GO S A Y priTR HORT (g i taid Gupe i e
ted het the.ink- h he.pLi d.chi :
Accor ai nt9. Ener i 82a%F BRCPsTrRR: tr FRPRE Fale' B BERCARR BReR hean 1

poush 3o R8RS L 0pead. A0 28, a0 oFch ol ob s S scrEspon (o

respecti show ng the case In I nk-path

T oeabE RS20, Ll e G 5 0 2 i pansyrd e
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 2A and the left end nozzle of the print head
chip 2B is L. Accordingly, even when 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 sectional 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.



has an error and the amount of error of the surface 4c is X. 25 In this
case, when the ink-path nenber 4 is placed on the - 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 value by X, and 5 gaps
S are generated accordingly. Simlarly, gaps S are al so generated between

t he nozzl e sheet 5 and the surfaces other than the surface 4c where the
recesses 4b are not provided. If the. gaps S are too large to be conpletely
sealed with an adhesive, ink will |eak out though the gaps S. 10 On the

ot her hand, in the above-descri bed known technique, heat is emtted from
the print_head chips when they are driven, that is, when the heating

el enent sz%ar%uﬁe%&%‘g? HiRe ther e 339 athf oHHemE EIIRRT the hédtSYenerated in
the print, head, ch#}fs is to be dissipated. 15 A part of heat generated by
the heat?Hg 2l thehtQ g%%s out along with ink when the ink is ejected, but

t he remai ni ng, heat accumyl.ates jn_the print head chips. Accordingly, when
ink is contintiousiY )™ mHéL S(w?ﬁ S %r?t'i S sln%oﬁ)taithug‘ﬁrsn Gioér £5r med), a
tenperatuye increase of 100C 20 or OCCUrs. i. orit_.pi [n the print
head chi%%?c?crl] (E)lgr?lf‘%u*f%pr),s ]faga C%senggr)&a ]?%%escaﬁanéo]tq}ggea{ggnlt(\)nr}{adﬁrtnﬂ print heads
for Iin Lol e j t ' e ri <hi e are

t he gangn%%%rggfgﬁgg}?e en%rrl%pgér%@a% the ir}urrtr;%}é]?fqg(pﬁgr#shea %ﬁhlez{os 25 In
order to,pLopestyoeh e£4 mgvi&?eaq&ﬂa&é@%hapé ePesAldN el itdiy print head
chi ps nust not~be higher than the boiling point of ink (approximtely
100C) . Ifhibe LLPPREAtAT SnEXCeedBeddiS df Ne BISIFH® iMbnMd Ly ary Oper
anount of ink is properly ejected cannot be obtained and the 5 printing
qual ity whiéh beoriegs Beeee s AGTEl dingl Ink apdr fod imh kit igh whiteh when
printing is performed for a predetermned tinme, the operation is stopped
for a predetesth neshibéiresd | 41 €5 Vieds t vedeshiee 4Whef dremeatedtuinrey afeore t he
operation is restarted. However, 10 this nethod has a problemin that the
overdl | primt sepeddchips e2lutedthd Wdvetst opprfieged ithereofi.ncrBased to
suppress the tenperature increase. Alternatively, a heat-dissipating nenber
may be imgtiaé¢f edf i bhe heepesses hdadordiovacris ithe amsaSs ithewiwtbes t he
heat - di ssi pating nmenber is installed in the print head, sufficient anbient
di ssi pat?bntkarmoin bengadveRibeS uhl edd te 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). Accordingly, 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.



surface area of the heat-dissipating nenber is large. Accordingly, there is
a problemin that the size of the print head is increased if a large

heat - di ssipating nmenber 20 is installed. On the contrary, if the surface
area of the heat-dissipating nmenber is reduced, sufficient anbient

di ssi pation 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 - 8 nmenber in
accordance the arrangenent of the pr- mt -head chips and install it.

Di scl osure of Invention 5 Accordingly, a first object of the present
invention is to provide a print head for a line printer in which print head

hi d, wh [ bet vy h [ h hi d h
Component ar &1 daiie & S AR [OHRAGE 1S SPBISALGH U fRode SCRAPERs ng the.
pracess g, FECULAEYEANd. 19, Lt bacBIL, Aopuraonof sggchaqmonent . In

addi tion, a second obj ect pr Invention1s rovide a print

head f ormduld ey LI Be | Sl BY Idilg head shilns.le, anjanggd. wher ei n

heat generated in the print ips is efficciently dissipated w thout
meki ng the stiuct e CoOM &¢ Ia i dNd€aridg dhe 9 28 9fodihe JAidinlg head.

The present 1 nvention achieves the "above-described first object by the

fol I ew ng,{reans. Aol Ngdp the present invention, a print head in which
a plurality of print head chips are arranged, each 20 print head chip

having a pl ural idhe Qfdvitkdi=RSSWeldZ kigwaehleenah baBgednapeaagdbstrate, the
i nk-pressurizing cells having heating elenments which are driven so as to

ej ect i nkecudai nagh ¢4 tdecHkofy@ssdir g idtgureldys dihreghprierz lesd i ncl udes
an ink path which communicates with the ink 25 pressurizing cells of each
print headiphid, atice Wochtiomirsedhdccuragy wWhem sihEpliikagatik nfemiiere 4

i nk-pressurizing cells. The print head chips are arranged along the ink

pat h andisiradlthspdsed ore hotinsitdss] afhidwe 4 .nlerphtthe g adssimd nt head
chi ps on one side of the ink path and the print head chips on the 5 other

si dé0f ackcauaarvidertbe reeeessrs 4k Phatthe |inkapdith gemste 4orint head chi ps
are alternately disposed on one side and the other side of the ink path

al ong the | eAGOPTER Y i kepatthe aFEUAGRYY SERPPS SHREEASd8 RBEFLtEf8ct i nk
are di sposed at regions between the print head chips arranged 10 al ong the
i nk pat ht kel e $HFDrifitd e dhilpstvartdafotthfi SReS&S 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 error of the surface 4c is X.

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



(Operation) According to the present invention, a plurality of print head
chips are arranged along the ink path in a zigzag 15 pattern, and the dummy
chi ps which do not eject ink are disposed at regi ons 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 chi ps
are even, and an adhesion surface 20 between the print head chi ps and

anot her conponent is approximtely flat. The present invention achieves the
above-descri bed second obj ect by the fgllow ng neans. According to the
present invention, a print head in 25 which a plurality of print head chips
are arranged, each - 10 print head chip having a plurality of

i nk-pressurizing cells arranged on a substrate, the ink-pressurizing cells
havi ng heaiphgher@nehiBs whi chhardusficenie P hsthe FpletRathinemreai hed in

t he ink-pressurizing, cells through nozzles, 5 includes an ink path which
comuni cg%%tvxf?rﬁe% heR FAKCPR BRSEIr Y X F gt Rl 1z Bte et3f hri nt MeatP i p, which

i df | yi ink to the ink- i Zi | 1s, d which tend
5 U5 Lor supplyLpg, Lk, L9 Lhe LIKCR copu gL o cel Ly endutien, ot once
nb ich h 10 icati ith the jnk t d, whi ch
reber MLER, DA% 8, 8 GRACL A0, SOTTHOLCAL N A I Lk gLk, gl vnicn 1
t -of i pk- pat i i j d t h i nt
par st ley! gt D Ebek Vil ehedneliges pogtiens adigre tapdhe print
wher eby 106, ! 9kn DAL beqobEr A2 B0 oRENESSASDOR il SelpaL L, gpans whi ch

di ssi pat es t generated 1n the print eration) According to

the pres in i n i i e i S
transm t?gﬁe%oy}t@ e ?12 -%gt@%a%nﬁ%%%%%%%%%%%ﬁ%%eﬁgt% ﬁzo%ri nt head

chips. Thepvigédce 8F tR8SEaBs PEI4rOf téderd Ake P hodreedhigsl dse Tpposed of a
mat eri al having a high thermal conductivity, the heat generated in the

print heagdatbapsitapafll yadessipat eskf womt hearr bot kaadgehitpe. gépsl 1.
addi tion, since the ink-path nmenber is continuously - 11 cooled due to
t he lionk f 1 ow, 01t hehee apiiang tedridectire ath e lenteaiizad rddepakedwro si npl e anbi ent
di ssipation. Brief Description of the Drawings 5 Fig. 1 is a perspective
Vi ew showeognaqgpei nhedeats camptiad| fden the gopinnthdmddclageorwiery to t he
present invention; Fig. 2 is an expl oded perspective view of Fig. 1 where a
nozzl e sheey azerénbven; 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.
15 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 continuously 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 they 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



Fig. 3 is a plan view showing a print head according to 10 a first
enbodi nent; Fig. 4 is a plan view show ng the nmanner in which the nozzles
qQf the adjacent print head chips overlap; Fig. 5 is a sectional view of
Fig. 3 cut along line D-D, and an ink-path nenber placed on print head
chi ps and dummy 15 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 nenber is also shown in
Fig. 6; Fig. 7 is a sectional viewof Fig. 3 cut along ling F-F, and the
i nk-path nenber is also shown in Fig. ;.20 Fig. 8 is a plan view showi ng a
print head according to a second enbodi nent of the present invention, which
corresponds to Fig. 3 of the first enbodinent; Fig. 9 is a plan view
showi ng a print head according to a third enbodi nent of the present
i nvent i oR®MRAF2RUPS ebr FegpBRERtt BT gchBrHfmEse #o¥ she ehb@rheblkan - 12
Fig. 10 is a sectional  view of Figé 9 cut along line G G _and an ink-path
nmember i P8I 881 sRBINPPANE §f 1Bk RRpPratimatel¥et? ohht viEwrBRowi ng the
concrete shage of the grint head hif according to the present invention; 5
Fig. 12 FEMBSEREVFBNEFCGRrER Showi hy"the 2a3BPTh Whi R Ehe? i RROPETh nenber
has the sane_shape,as that sho in,Fig. .11 but is c osed of d%fferent
material SUPRRC 35 F8Ral Gy BPAPShbW RLSTHEd  SFERT brithi B bRt iken PR eF apsed
time and the, 1 OPSLAT VLG |iDPT eBECalfrifgaPrint head
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. However, 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 1s large.

Accordingly, there is a problem in that the size of the
print head is increased if a large heat-dissipating member

20 is installed. On the contrary, i1f the surface area of the
heat~-dissipating member is reduced, sufficient ambient
dissipation cannot be provided.

In addition, print head chips are generally arranged in

a zigzag pattern in known print heads for line printers, and

25 it is difficult to accurately process the heat-dissipating



10 chips shown in Figs. 11 and 12; Fig. 14 is a plan view showing a print
head according to a fifth enbodi nent of the present invention, which
corresponds to Fig. 3 of the first enbodinent; Fig. 15 is a plan view
‘showi ng a print head according 15 to a sixth enbodi nent of the present

i nvention, 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-path nenber is
al so shown in Fig. 16; Fig. 17 is a plan view showing a print head
according 20 to a seventh enbodi nent- @f -t he present invention, which
corresponds to Fig. 3 of the first enbodinent; Fig. 18 is a sectional view
of Fig. 17 cut al ong Iine E-E and an ink-path nenber is also shown in Fig.
18; Fig. 19 is a secti w of Fi 17 cut alon line 25 F-F, and the
ok pat MR & ST g rbrgent 8 Py 10 Haad, il ona

vi ew of F| 17 g;ﬁ %éong line GG and the i nk- path menber is also shown
in Fig. , a schematic plan view of a print head included in a
known i nkj et Ilne printer; 5 Fig. 22 is a sectional view of Fig. 21 cut
along line A-A and an ink-path nenber placed on print head chips is al so

shown i n4.Fl G ; sectional view of Fig. 21 cut along line
B-B, an l%é??%ﬁ%paﬁﬁl ﬂ€i§g al so shown in Fig. 23; 10 Fig. 24 is a

sectisonal vi Wl 21 o0yl 308G ddhe oF Cneld il koRakh remer 15

al so shown in Fig 2S is a“sectional view which corresponds to

Fig. 22,cshomingd he gase: ieahi €l the imk-nath demhen,dngl ydes,@n error;

and 15 Fig. 26 is a sectional view which corresponds to Fig. 24, show ng

the casenddy W Gk tdhee | ke 3afdy MBieFe iMEMA8S between the print

head chips and another component are reduced and ink leakage
is prevented without increasing the processing accuracy and
10 the attachment accuracy of each component. In addition, a
second object of the present invention is to provide a print
head for a line printer in which print head chips are
arranged, wherein heat generated in the print head chips is
efficiently dissipated without making the structure complex
15 or increasing the size of the print head.
The present invention achieves the above-described
first object by the following means.
According to the present invention, a print head in
which a plurality of print head chips are arranged, each
20 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 through nozzles,
includes an ink path which communicates with the ink-

25 pressurizing cells of each print head chip and which is used



an error. Best Mdde for Carrying Qut the Invention 20 Enbodi nents of the
present invention will be described below wth reference to the
acconpanyi ng drawi ngs. (First Enmbodinent) A first enbodi nent achi eves the
*above-described first object . 25 Fig. 1 is a perspective view show ng a
print head chip - 14 11 included in a print head according to the
present 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 renoved. 5 In the print_hgag chip 11, a base nenber 14 incl udes
a sem conductor substrate 15 conposed of silicon or the |ike and heating

el enments 13 fornmed on one side of the sem conductor substrate 15 by
deposition. The heating elenents 13 are electrically connected to an

ext er nalfox0 sgppduiingviiake sndideoiskcnoesshowainborsedson The vedndonduct or
substrate 15. A barrier layer 16 is conposed of, for exanple, a

| i ght - clieiadg chiipst pirg pessgedapdony EbastrlicPetihbypndafrgadiisgoske dry fil m
resist on the surface of the 15 semi conductor substrate 15 on which the
heat i ng o8 &REAt §1885apé fHemiakopaihy hanénthPePFégitoneBReF86PS &Rd renpvi ng
unnecessary parts by a photolithography process. In addition, the nozzle
sheet 1PPRasideprdr &bet yn&f PRGYzPRE 1BSaRd1PS PE6RReGOPS £P8r t&%anpl e,

i ckel , [ 2 | ectrof ' t [ .. Th h .17

o hat GRMGH CRE AR Pty GRS GO it e o hs. 18 aF B3 pbAr41 oned
ith t to.t I, | 1 hat,.1 h_that th | 18
face {hNE PESPEctIgs ROAPTG 8l ETERTEots AT RBRSRC RE RO PaC8heet 17 is

|l h : | [ f ' d. chi | d -
actual |y, ;25 3d %%%@rtglﬁepo¥r%bﬁtXn% gﬁéhnﬁlgﬁal;ﬁﬁ'ﬁé é{h 3t ehel J°

15 view of @ region in which e noz shee I's adhere single

print heag gAlp 1%nh$d%%%gﬂgh9p§29hiéh EBkhBEeéﬁgEkzh%g Gells 12 are

constructed of the base er , the barrier Fayer and the nozzle

sheet 13 spo3uh althadktiBasi BErRE@ASYREZHRInEehkaalens gL aundniyagi r
respective heating elenments 13. Mire specifically, in the figure, the base

”EWD§V b4 o9er e Q%ktB@tﬁohhﬁﬁbwﬁhbspQEnEhﬁebﬁkcBﬁQSSBEEZEBQ_C?'|5 12, the
barrier layer 16 serves as the side walls of the ink-pressurizing cells 12,
and t hedi@paezd.e 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 sidd®pelrertdoh)in Figs. 1 and 2, and are communicating with an ink
path, which will be described below, via the open sides thereof. 15
Normal |y, a 3tagréipgi ho headprésgnilinvertides, hanpiedslity of
print head chips are arranged along the ink path in a zigzag
15 pattern, and the dummy chips which do not eject ink are
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 are even, and an adhesion surface
20 between the print head chips and another component is
approximately flat.
The present invention achieves the above-described
second object by the following means.

According to the present invention, a print head in

25 which a plurality of print head chips are arranged, each



of heating elenments 13 and ink-pressurizing cells 12 containing the heating
el ements 13. The heating elenents 13 are selectively driven in accordance
with a command i ssued by a controller of a printer, and ink contained in
“the ink 20 pressurizing cells 12 corresponding to the sel ected heating
elements 13 is ejected fromthe nozzles 18 which face the ink-pressurizing
cells 12. More specifically, in the print head chip 11, the inkpressurizing
cells 12 are filled with ink supplied via the 25 ink path, which will be
descri bed below, froman ink tank _-746_ (not shown) which is conbined
with the print head chip 11. Wen a current pulse is applied to one of the
heating el enments 13 for a short tinme such as 1 to 3 mcroseconds, the
heating el enent 13 is rapidly heated, and a bubhle of 5 ink vapor. (ink
bubbl e) R& Ren?ad & igh l}ah‘é”z%raf KRG e HeatPHPEATHENZ IS SH® as the

i nk bubbl e expands, a certain volyme of. ink is pushed ;{%ad, and the same

vol ume AFTHETS ¥ VP2 15 ontthe Hork T ho &Y %N i nk
drop. The ink drop ejected fromthe nozzle 18 |ands on 10 a print medi um
SUch” as Beti R SFetiier Tt R TR (3 Ao (BISE 1T pr i nt or
accordin rtloa{rpe prnesterrnt .enn}p_odi ment wi bce ldlessctr irboelg ﬁeﬂoov‘élepé print head
for a line %rl n?%rll nct udes i3 plf elzprlgnt ead clrhl psgwhl tH 41 i denti cal
to the - crib ' ad chi " [ | . is
o1 Ut antta e BT hear G pRRe rRPd e e i e S P uratity of
pri nt g Sl pe, sl &) AL ranasth b Al nackd ahdf Wiy ligesage printed.
Fig. 3 is a plan view showing a print head 10 according to the first
embodi mefdyx S PFidy MBadk o OHdcd Hdgsrd 18120 i d MeeRd HiH Rehildh which are
arranged al ong the length of the print head 10. Al though only five print
head chidgstdddd LA 4 Qilddt e Shawi di fHd pBintHeadréiitpdeac chips 11
are actually arranged. The print head chips 11 are arranged al ong the
| engt h Zoredndd®, prnditamhenck-48h{h mdnlsewliwteicii ded e Whtadvd i nes are - 17
printed) in a zigzag pattern. For exanple, in Fig. 3, the adjacent print
head 0c hi quemrihin @ancti ridl Briatrre whes tirdalgatls larfd eth felom eaxdhatdiertdytlee
predeterm ned distance. In addition, the print head chip 11C, which is
adj acentptint Heeqt ichtigmeaab chigp dobr arce tirek prdtit, heladleddtp allA are
aligned in the direction in which lines are printed. Furthernore, the
adj acentPart e f hidel oHi 1z gl memdye evdristte, indhididrg montdmnc e e and
11B, are arranged such that they overlap each other by a plurality of
nozzl es 4B thf MriHe REFE GRS iRFWMT IPIRRSYSH it HERRFTHiP's MV idre
arranged. Fig. 4 is pl an . vi ew show ng the nner in which the nozzles 18
of the &t tt}tﬁllq?'ﬂ%' HER R P59 VTSR, r%?tﬂ‘é“ ThIE™Fwn i n Fi g.
4, fl ur anJ(1)zzISesr 18 frorpftr%aﬁ({.isgsh.t nld of tr}le pu;ﬂiné[h h .lad .lchito 1]h on the left
and four® 1%’ nozzl €6 AB TFom e 1R v-"ehd 6" 1 ne prin Siedd S p *f1- on t he
right ov i 0ty i fudi i jon of the print head 10. Wen the
print hei%{%%ésh 1%}?a¢}g&%%lg’#gg‘géﬁﬁ ({}ﬁlcésg ‘manner, even when there are
differenceﬁqéékéﬂthgcteristics, for exanple, a difference in an
i nk-ej ection angle, between 20 the adjacent print head chips 11, ink drops
ej ected fromahe dindCeRdt il Rirehead ghivRstibnCamcle Beonedatkd he overlap
area when printing i s perfornmed. Accordingly, the differences in
char act efni St betamerciiiss ad aceM st tdd head i is-Ia o endrn@det i vel y
i ndi scerni bl e and degradati on 25 of print quality can be prevented.

20 which is adhered to the print head chips. Then, since at

least a part of the ink-path member is composed of a
material having a high thermal conductivity, the heat
generated in the print head chips rapidly dissipates from
the print head chips.

25 In addition, since the ink-path member is continuously



- 18, Wth reference to Fig. 3 again, an ink path 20 communi cates with the
i nk=pressurizing cells 12 of each print head chip 11 and is used for
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-pressufizing cells 12 (right front sides in
Figs. 1 and 2) face the ink path 20. Accordingly, each print head chip 11
is rotated 180 degrees relative to the print head chip 11 which is adjacent
thereto. Thus, the 15 ink-pressurizing cells 12 of all of the print head
chips 1Icee¥eGofriedithgivh thl The ik GRAMDD eT5e&ddFa® de dummy chi ps
21 are disposed_at regions between the print_ head chhps 11 arranged al ong
the i nk PHtFFPRA FRIRATHE TR | OB PTN; st 1341 S3EPH0LONi sposed. For 20
exanple, in Fig. 3, the dummy chip 21 is disposed between the print head
chips 11A and 11C. Simlar to the print head chips 11, each dummy chip 21
is also ons{r cted.by.lanhﬁg%jn t he. sem conductor substrate 15 and the
barrier Tayer 1%, Cai-1¥ dthered 10 THE 25 nozzl e sheet 17 to which the

pring heed chigs AL S sighl s A%, The, Ao oOUGLon subshigl e 15 anc

0
the bBarrier aré conp e sa

art i . ) afe
N e L e R e b R R

and the barrier layer respec e print

ACCOr di gl y, Filie QWY oGS 18heAN G el e HORh S B3 GLL R e same

h
t hi ckness. However, the dumty chips 21°do not have the heating el enents 13.

I n addi td ofh 2 d hauady the hagdded, | ayer 16 is provided, it is not subjected
to the photolithography process. Accordingly, the

Fig. 3 is a plan view showing a print head according to

10 a first embodiment;

Fig. 4 is a plan view showing the manner in which the
nozzles of the adjacent print head chips overlap;
Fig. 5 is a sectional view of Fig. 3 cut along line D-D,
and an ink-path member placed on print head chips and dummy

15 chips 1s 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;

Fig. 7 is a sectional view of Fig. 3 cut along ling F-F,
and the ink-path member is also shown in Fig. 7;

20 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;

Fig. 9 is a plan view showing a print head according to
a third embodiment of the present invention, which

25 corresponds to Fig. 3 of the first embodiment;



10 ink-pressurizing cells 12 are not formed. Therefore, although the dumy
chips 21 are lam nates having a simlar construction as the print head
chips 11, the dummy chips 21 do not eject ink. Alternatively, the dumy
‘chips 21 may al so have exactly 15 the sanme construction as the print head
chips 11; that is, the heating elenents 13 and the ink-pressurizing cells
12 may al so be provided in the dunmy chips 21. In such a case, the dunmmy
chips 21 may be sinply prevented fromreceiving electric signals (by, for
exanple, not forming electric 20 wireg,so that no electrical connection is
provided). Tn addition, the nozzle sheet 17 may have nozzles 18 at regions
corresponding to the dumy chips 21, simlar to the regions of the nozzle
sheet 17 corresponding to the print head chips 11. However, it is not
necessary to Higr-mlithe 23 feohienalg vdew &ff dnid c ot respoidingg tide ke dummy
chi ps 21. - 20 In the present enbodinment, the length of the dummy chips
21 is short@Rdtdani e bl FERPSF i h M@ ThPWR 1. Fi%e F@ason for this is
because since the print head chips 11 overlap each other as descri bed
above, the difstSandes PethWeSf B prisit Thi e PEREXSIS e 8RP t he sane
side of the in ath 20 r. exanpl e _di stance between the, print head

k for, .th \
ohi ps 11 SHIE TRENT Seh ot 5 AR LY oht T f PEeSe iy ChpF P it Shbad ohip
11. | dditi hip .22, whi.ch i i.m | to the .10 hi
31 BD araoudh A AR S A i Yng 24 i R S,
hi 22, 4 t f i ti
o Phe aihe BREIbEL, RRoLAHAL! hO% TR P2s ZinalUhnbile SONPIEUCHT ON

addi tion 1t$ﬁ%tf§05&@§§ of e, dymy. £hl PSn22-1 5.1 he same as that of the 15
dunmmy ch}ps 21. The un%y 6%?5% 22 a?e prov%%%d ?o'close the ends of the

ink path 20 af; 4 he Ppridty Readnl QhAndfridisposed st thatuddie the
| ongi tudi nal dirtection of Tthé dummy chips 22 is perpendicular to the

| ongi t udinabs & reché o @f thbecdfpdta2Ordbepd-cbips 11 emd phendumaydchi ps
21. Accordingly, when the print head chips 11 and the dunmy chips 21 and 22

ar e 1@ spesEss $HMewh nkn pRidis 2011 sawedcli dsed by the print head chips 11 and
the dumy chips 21 and 22.

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 alceng line

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



In addition, since the print head chips 11 and the 25 dummy chips 21 and 22
have the sanme thickness, the top - 21 surfaces of the print head chips
11 and the dummy chips 21 and 22, which enclose the ink path 20, are even.
Fig. 5is a sectional viewof Fig. 3 cut along Iine D-D, and an ink-path
menber 23 placed on the print head chips 11 5 and the dummy chips 21 and 22
is also shown in Fig. 5. Fig. 6 is a sectional view of Fig. 3 cut along
line E-E, and the ink-path nenber 23 is also shown in Fig. 6. Fig. 7 is a
sectional view of Fig. 3 cut along Ling E-F, and the inkpath nmenber 23 is
al so shown in Fig. 7. 10 The ink-path nenber 23 has a groove 23a which
comuni cates 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
i nk- path men§&é9 220 dsFigsestiggalagidem Ci5iinde the Wp BRTFhIENDf t he

print head chi 1 15 and the d chi 21 and 22 are even, the bottom
surface 9%t h‘%"%n -%d%%rm?&%Jr%hgf%o aHHRYR AR 0" tHe f‘gp surfaces of
the print head chips .11 and.t he du chips 21 and 22, is flat.
Accordingly, abfltge azghéssi éh SsCL]ilrei“}f‘ctelch‘gltaﬁb ‘PW Fat IF R %f?dgan be easily
processed q%éQe.ZO rocessi . accuracycan be. i nproved. The ink-path

menber 23°78" pjb%e%l YOS 155t erlrtl%ep]f%ré?%ﬂs where the print head chips

11 algd the d , CZ@ R 1saer?: i%%]a‘ir incgépo%s%qg.-r% '(Rh:_ paz'{:fr}}d;?e@% 23 has a

groove 23a having ‘a bracket shape in cross section in a t her eof

which faces t i ni_-he i , ' - | Ssposed such
thiat th?g%bog\}gd Fz)%ljzli %%]ggggg?ﬁgh%é%pa‘?%g%d @Kgg%#%?tngﬁl?/ggt 1!(iaiiggér)o%)g\@/e Zga and

t he ink‘g@@&lggb@ﬁeaﬁomn%niygting with each other. In Figs. 5to 7, the
bottom surface of the ink-path 5 nember 23 is adhered to the top surfaces

of the print fhiead 2hiips alkcaRd drg dumBY Mimisy 2L 1822 Wrid) 1@meadhesi ve

(for exanple, a silicone resin adhesive). Thus, an adhesive .l|layer is
provi decsb®f weed the ncihess € mempacess SO1HS $owealn theg SpaEES

t her ebet ween. Therefore, the ink which 10 flows in the groove 23a of the
i nk1pat h nmenrErg .22 4and tahesdatid gquelh VAEwlees mial. |[Halkwutalobye ldage i s
considered in which the design value of the gap size between the print head
chi ps 1ICand died dueminlcipgish 2demise. 05 ahso t sleowkh nemsibmal 2€rror in the
| ength of the
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

an error.

Best 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
object.

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



15 pr.int head chips 11 and the dummy chips 21 is f0.01 nm and the assenbly
error (attachnment position error of the print head chips 11 and the dummy
chips 21) is f0.02 mm In this case, the distance between the print head
chips 11 and the dummy chips 21 is O mmat mninmum and +0.1 nm at maxi num
20 Accordingly, if an adhesive which can fill a +0.1 nmgap 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 formthe groove
23a, which has the bracket shape in_cigss section, in the 25 adhesion
surface of the ink-path nmenber 23 and it is not - 23 necessary to form
recesses for receiving the print head chips 11 as in the known print head,
so that high dinmensional accuracy can be nmintained. Mdre specifically,

si nce t het AMIMERR ps? 22 RInP D 2NeR@ IFSPOIERP atC eyt onseSehhere the print
head chips 11 are qgt dis he adhesi on surface of the

osed rocessj ng, of
i nk- pat i HETeYCD I %?Fb%pril%%ﬁei%r)%?%? Jaﬂgl? H%Ct”b?]ﬁ% stAnHre Rethbey can be
inproveaggc ordin ._%g&ggnd ﬁgbgd!nent ig é\secgnd e qgkgent achi eves
the aboVEHesHibed fiFaY THiect . *Hi Y T REXEPIRA HEW b€ &’ bl it head 30
according to fhe second enbodi e f e, pr Lnvention, which
correspgﬂﬂi't% |%f%:§hﬁ é%%é%?r%%eg%b%gih£ﬁ$§%€%e#h the print head 30 of

the second embodifieqte; 5 HdA1 0 dha ahoyedlesarihed knquupiddyt head, the

print head chips are arranged i igzag pattern (alternately) across

the ink r i fixst odi ment .
e{%%%]%%% d@mﬂ@ér@y@ 1 2P 6RGHs Q4 heF 867 {dot her fikst, and

20 When t d chips 11 are arranged in this manner, the |ength of

the dumonhidst 3y i S1dden SAME3 agothed o dhe Prdatoheagl chips 11.
Accordingly, the print head chips 11 which are free fromthe heating

el ement ss i cdrdu XN & s By deL 51S8E @Spd Hier oMy Thé pseddingd Qt her
constructions are simlar to those of the first - 24 enbodi nent, and
expl anaté nsser her Efa s ee1dwiSr Ded 1 1 deofddd t€d End cshh n@xtdrnal
10 circuit via conductors (not shown) formed on the
semiconductor substrate 15.

A barrier layer 16 is composed of, for example, 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 heating elements 13
are formed over the entire region thereof, and removing
unnecessary parts by a photolithography process.

In addition, the nozzle sheet 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 18 face their respective heating

elements 13. Although the nozzle sheet 17 is actually

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



A third enbodi nent achi eves the above-described first obj ect . 5 Fig. 9 1is
a ptan view showing a print head 32 according to a third enbodi nent of the
present invention, which corresponds to Fig. 3 of the first enbodi ment.

Fig. 10 is a sectional view of Fig. 9 cut along line GG and an ink-path
menber 33 is also shown in Fig. 10. 10 The print head 32 of the third
enbodi nent differs fromthat of the first enbodi nent in that the dummy
chips 22 are not provided at both ends thereof. In the third enbodi nent,
both ends of the ink path 20 are cl QsEg by the ink-path nenber 33.
Accordingly, 15 different fromthe ink-path nmenber 23 of the first

enbodi nent, the ink-path nenber 33 has a projection 33b at each end

t hereof. The projections 33b are directly adhered to the nozzle sheet 17.
When t heVigik-Phth Treber B3 vhiehnthe vee et asskretri bets 2ARMRE, t2 he shape
thereof is nore conplex than that_ of the first enbodi ment since the

proj ect i v EBYE RSINHN$ABVEREY Bt bt PP SRIsIR et %ofl - However, since it is
not necessary to provide the recesses for receiving the print _head chips 11
e N he Ko BRISRS Haddh " 176 s Gy UM AHAF S e 5 Hige omsi 1y

noad. - ACKEPThG 1o Ve GGk THUERT] on. “Rhe durmiy? 6ht phere Ul sposed at

1201 815 ISP B4 "SR AL PR RS 0L £ 2PORgE B, L Le surface

o U2 o Gt COTIAIRD o 8y 000 04 T gLy e SRSPLA oyt 15

5] 1 doptghamean b LTLY arbekadie anolbesscomonen

?ELect Caik-Ror a8 VAthg AL TOHOIY | hen&nbodi PBPt Bapdr a1 d I dSdvddvantion of
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 thereof.

15 Normally, a single print head chip 11 includes hundreds
of heating elements 13 and ink-pressurizing cells 12
containing the heating elements 13. The heating elements 13
are selectively driven in accordance with a command issued
by a controller of a printer, and ink contained in the ink-

20 pressurizing cells 12 corresponding to the selected heating
elements 13 is ejected from the nozzles 18 which face the
ink-pressurizing cells 12.

More specifically, in the print head chip 11, the ink-

pressurizing cells 12 are filled with ink supplied via the

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



present application has been described, the present invention is not
limted to the above-descri bed enbodi nents. 15 For exanple, the follow ng
modi fications are possible. In the above-described enbodi ments, the print
head chips 11 and the dunmy chips 21 are di sposed on both sides of the ink
path 20. However, the construction may al so be such that two i nk paths 20A
and 20B are provided with a 20 predeterm ned 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, ln such a case, the print head chips
11 of one of the two rows receive ink ?ron1the i nk path 20A, and the print
head chips 11 of the other 25 row may receive ink fromthe ink path 20B.
Also in this - 26 case, the dummy chips 21 can be di sposed between the
print he@dtcihpynll wharah tie eanflaigred ofi tthethe exaimt iheashtdtorp ddn be
obtained. In addition, the effects of the present invention can 5 also be
obt ai nedh By adi¥PFEEINTg RS ufmARIMI IR & ragt ois ®iferfeatidirint head
chips 11 are not disposed, in print heads havi ng constructions_ ot her than

those dEIEFIVES dboveTas DR ast e PHihidhead? ihdHid@ g7t head chi ps
From t he 6 TSRS GHRP Dy 1 HE AR ShiBE 287 A & F G | nvent | on
11 be T CARSEG a0 B S o GBI A O ViU DGt i o, not
onlY {8t B A NE PSR S SRl B dach eved by
D esent SR m OIS Al SRR NN U ey et
drawi ng$f ink is ejected out from the corresponding 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. A print head
for a line printer includes multiple print head chips which
are identical to the above-described print head chip 11.
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
(11A 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



20 (Fourth Enbodi ment) Constructions of a fourth enbodinent are simlar to
those of the first enbodi nent except for the points described bel ow
Accordingly, in the description of the fourth enbodi nent, explanati ons of
‘the constructions common 25 with the first enbodinent are omtted, and
conponent s - 27 simlar to those of the first enbodi ment are denoted by
the sanme reference nunerals. In the fourth enbodi nent, an ink-path nenber
is different fromthat of the first enmbodi nent, and an ink-path 5 nenber 34
is used in place of the ink-path nmenber, 23. In addition, in the fourth
enbodi ment, the ink-path nenber 34 is conposed of alum numor a materi al
containing alum num (for exanple, an alum numalloy). This is because

al um num has a high thermal conductivity. More specifically, 10 according
to the ppesened] niengi ehgzebepahkepat h FemberaBrles tonPbged3of themateri al
havi ng a high thermal conductivity, so that the ink-path nmenber 34 al so
serves agddheeentspipati hgadeahspahldh dnhdsilpBt aseheartieastnt edibyedhe
heating el ements 13 of the print head chips 11. 15 In the print head 10
whi ch i sfeomseaalet eghas B¥ser pbedespsRéncthéiptpRceheadnchfipstianenit heat
due to heat applied by the heating el enments 13 when printing, is perforned.
However , T3¢ neEL R RelPAR- BAER hbfihelnN38hadfePEd2EBRENECpFTR AL PRERH gﬁ?ﬁs 11

1113 quitkby IR anail FhA PELDCnFAR. BATR. TLRbAFS3hLAAR=RsCRi S8Fpaed from
noszl o5 QBTBF L bPi KEABab BRPpEr S1P7LRE k- pr essur  zing cel | s 12 are 25
e, the i i PeuRRTie ouBte A ATeAt A R L ety a0

o and Tamp b PARBE LR B Pl BR AT TRE L e R P b b koo

34 15 5 gheo £RO}edyktbot Bechnkyydhepg! or gruthes eabedhssipali op ghf ect

provided by tl path” nenber 34 can”be Turther enhanced. Next, an
exanpl e {fe Wi £8:-1h6nt EAPRRAEHT €nehBRYRLI AebBecREpBt 1hegde ChtPEnddal s

calculated wll be described bel ow.
Fig. 4 1s 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 chips 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
adjacent 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 guality can be prevented.



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 a sectional view show ng
the case in which the inkpath nmenber 34 has the sane shape as that shown in
Fig. 11 but is conposed of a different material. The dinensional 15 unit of
the values shown in Figs. 11 and 12 is the mcroneter. In Figs. 11 and 12,
the print head chip 11 and the dummy chip 21 are adhered to a nozzl e sheet
50 conposed of, for exanple, an epoxy resin, and the ink-path nmenber 34
(Fig. 20 11) or an ink-path menber 35 4gig. 12) is adhered to the print
head chip 11 and the dummy chip 21. In addition, a head frame 6 conposed of
alumna is disposed so as to surround the ink-path nmenber 34 or 35. In
Figs. 11 and 12, shaded portions of the ink-path 25 menber 34 or 35 are
conposed of aVitlasseEpbRYCeoRPoEIFe. 31aTa1n, 29n HaliR3eh, 2Qotted portions
(shown by "Al" in Fig. 11) are conposed of alum num Mre specifically,

appr oxi nEPBPYRASRECST WLkE THR- pRENPHESBEF 1347gh6®A1EN1EI §f #2<Pncl udi ng
portions adhered to the 5 print head chip 11 and the du chip 21 is
conposedPbinEl BRPAUAT IBNG 1t BB éfaiArAg FRAI FUPBL¥SRB0SBE &P 5NI 48T epoxy
conposite. On the.contrgﬁg, he entire body of the ink-path nenber 35 shown
in Fig. 25°P8YEbApBLel® algrass/epoxy conmposite. 10 In the

bove- descr i hed i h h in the pri d
ohipS 15 15 AR AArRE raar CPHRS f b | DOf bt CORaFa: Bhend (e E8% et i on
f the pgint_head,chi tal) i . 5. [~ 9.6 (KHz]. 15
(2) Fgaf5g?%gi%Z?}%ﬁbﬁip%%§g§ﬁe§f%gﬁéiihg %g%]éﬁ%ﬂ.ﬁb(:Leéific bone) of i nk)

x DT (tenmperafyreqh NCIEASELn BrbnlKilq- chB)s Hept ol %péiégﬂofr the
surface due to natural convection of air Is calculated based on a therna
20 conduehikVhh¥hobol@nhWABKbrint 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 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 21 are disposed at regions
between the print head chips 11 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 11A 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.



(4) Querall initial tenperature is OC (the anbient air is always 0C). Fig.
13 is a graph show ng the rel ationship between the el apsed tinme and the
tenperature increase in the print head 25 chips 11 under the above
conditions. In Fig. 13, "A" - 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 five seconds is approximtely_79& —Fromthis result, it is understood
that the tenperature increase in the print head chips 11 can be suppressed
when a part of the ink-path nmenber 34 which includes portions adhered to
the print head chips 11 is 10 conposed of alum num,6 Thus, according to the
fourth éMSodiSTEMONIHE Y empsitifte i I rids heh R 450 e dfdad s 11 can
be suppressed while the processing accuracy of the ink-path nenber 34, that
is, the errﬁ’r’é‘?‘@’naﬂ%lé?:% LAF SRS rﬂafcltgl%eszf&‘ecﬁ‘i r ﬁstt‘?élddum"ry chi ps

21 d 22, th bet th | heet 17 dt i nk- path nb
21 and 22,200 41 ge0 belueen e, nogzl o Shest AT and Lbe LHICpau) merte
nbodi t i hy - i : ject... Fiq i I
erbod el ) sy e sl fesqhad acrond 20 Qlleq R edf 1o @ pln

ori nt hadTH6 T 1 R RN Bbod el i 'S AR B 11 T

head chips 11 have the same thickness. However, 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 photolithography process. Accordingly, the

10 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 example, not forming electric

20 wires so that no electrical connection is provided).

In addition, the nozzle sheet 17 may have nozzles 18 at
regions corresponding to the dummy chips 21, similar to the
regions of the nozzle 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.



25 tq the fourth enbodinment, the print head chips 11 are - 31 arranged
in a zigzag pattern (alternately) across the ink path 20. However, the
print head chips 11 do not overlap each other as in the fourth enbodi nent.
‘I'n 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 L, an

i nterval between the nozzles at the ends of the adjacent print head chips
11 is also L. Mire specifically, in Fig. 14, an interval between the right
end nozzle of the print head chip 11Axand 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 froma
plurality of print head chips 11, all ink drops |and on the print 15 nedi um
at a constant nF%?vEIeﬁenV%%%b@%émﬁmFntt%%ahﬁ%%ﬁ%soﬁjﬁQﬁeﬂ%ﬂm%nged inthis
manner , the | ength of dummy chips 37 is the sane as_that of the_print head
chi ps 11ChAREOF |ﬁ§|§hofﬁ§rpFPﬁP ﬁééa efi pEe1PrwAtcheafechiB® ffom the
heating el enents 13, for may be used as . the du chi ps_37.

Ct her coﬁ@?rﬁ@??BﬁsfSFetgﬁﬁlFérb?GaPHSSélBFetﬁBefBEFPﬁ BﬁﬁgnzﬁéﬂF 1&nd

explanatlons t her eo thus aqmtte xth

vi ew sho@'fi§ ﬁpp?FﬁP 5§8r3§s eé&é&%&? P8%a gF ﬂléﬁﬁéﬁFﬁeh?%g?gPhe

presgpt %RgeBEE%@’head chips 11 disposed on the same side of the ink

pl an

path 20, for example, the distance between the print head
chips 11A and 11C, is shorter than the length of a single
print head chip 11.
In addition, a dummy chip 22, which is 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. In addition, the
thickness of the dummy chips 22 is the 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 direction of the dummy chips 22 is
perpendicular 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



- 32, which corresponds to Fig. 3 of the first enbodinent. Fig. 16 is a
sectional view of Fig. 15 cut along line DD, and an ink-path nmenber 39 is
al so shown in Fig. 16. The print head 38 of the sixth enbodi nent differs
‘from5 that of the fourth enbodinent in that the dummy 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 eachjend thereof. The projections 39b are
directly adhered to the nozzle sheet 17. In this case, the projections 39b
provi ded at both ends of the ink-path nmenber 39 close the ends of the ink

th 20, that it | t. to 15 di the d . chi 22 i
Phe 't our BRC EAE0H REntie SPRiTEr FEaat HBLPBULE HENEOM neREY SEAbOEl views of
Fig. 15 L B- B CC I ni to Fi . 6 d 7,
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Accordi ngly, the second 1 nvention resent” application

appl ised éﬂdt@ﬁekﬁ'%}ztgﬁbﬁgqﬂ?-axé?l;%é)’g%%':égsolghé n?ﬁ@'ﬁf%gi?‘."’ Sppyi ng a

print head 40 acc ng to a sev _ odi nent o e present invention,
whi ch cogrespongdsctfohhd- v3eRfokheifi rgtcﬁﬂbgﬁw&niingl B-£18:48 #nsectional
an

view of Fig. 17 cut along line E-E, "an
ink-path member 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 member 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



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 nmenber 41 is also shown in
Firg. 19. Fig. 20 is a sectional view of Fig. 17 cut along line GG and the
ink path nenber 41 is also shown in Fig. 20. 10 In the seventh enbodi nent,
different fromthe fourth enbodi nent, the dummy chips 21 and 22 are not
provi ded. Accordingly, the adhesion surface of the ink-path nenber 41,
which is adhered to the print head chips 11, is not flat. More
specifically, as shown in Fig. 18, et@2 -the ink-path 15 nenber 41 has
recesses 41c at positions where the print head chips 11 are disposed. In
addition, the recesses 41c are not provided and the ink-path nenber 41 is
directly r to the, noz 1 t LO her e i nt head

chi ps. 1195785850 alshofad® Fhe.BEErsn ol aFFEs RerRER R P B erboai ment.
proj ecti p i h d f.the_Lpk-pat nber 41 in

or der tORQFSgéQFﬁg§éngggogggﬁggigggpgﬁﬁ §8$ %%go é?ﬁgE?ogf e present

enbodi e R : +hhe LRk h menber 41 is nore conplex than the
i nk- pat h nenber 23, etc., according to the first to sixth enbodi nents
F ik hBBmm ?c%?@ﬂg ff thheakn oﬂgé : he Fi Tt h enbod

since - 34 rfhe;gecesses Alceustobeord MR ad PPSERd onskaRIdesponding to
the print head chips 11. However, in this case, the tenperature increase in

the inikehsad ghi ps iddneaBdabeosuppr esgedurbalbbheeghnthgrenbodegent s of
the second invention of the present application have been described, the

present tnRyestlonahd Abt Hufinkedhtipst be ahavezdesehi brdaenbedieentsr For
exanple, the followi ng nodifications are possible: (1) It is not necessary
t hat t heegamtpiie,badsédiebneheet@ni akhpatherenbehas34an38dhantlivdl be
conposed of a material having a high thermal conductivity, as long as at

| east a payerofist hepviideHubdengepor thensdhdhépadstiofehespsonéashead chips 11
is conposed of a material having a high thermal conductivity, as shown in
Fig. 11.s%hé shei spabedi tbeokbehiwess.i nkhpaehonenbthe 8uk whichnd 41 may of
course be conposed of a material having a high thermal conductivity. (2)

Al t Hdughfapum AonthrdoamrcsruRPAuRtarheylakePatht MeHear abdvandstekanpl es of
materials having a high thermal conductivity used for formng at |east a
part of LR EétgnﬁppQPﬁsnﬁﬁEeﬂ§a§49u§9, and 41, other materials may al so be
used. Wth refgect to netal _nmteri conduct. met a

_ I gls &he t her ma o I¢ gitg of a
material genelaf | 5*FRct 2aS®RS A9 O Wit i Heh pﬁ?‘?t $HE 519G P additi on,
e RS 3TN IR DLATCRIGCTRL RORUEL) Vo L nELUOR Ay Bhaplh 20
21 is 0.05 mm, the dimensional 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 error of the print
head chips 11 and the dummy chips 21) is x0.02 mm. ZIn 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 fill 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



- 35, netals and other nmetals. Alternatively, a resin material in which
powder of these netals is dispersed may al so be used. According to the
present invention, heat generated in the print head chips is rapidly
‘transnitted to the ink-path 5 nenber, which is disposed on the print head
chi ps and which serves as heat-di ssipating neans. In addition, the ink-path
menber, which serves as the heat-dissipating neans, is continuously cool ed
due to the ink flow. Accordingly, the heat generated in the print head
chips 10 is efficiently dissipated w $hout making the structure of the
print head chips or the print head conplex or increasing the size of the
print head, so that the above-descri bed second object can be achieved. 15
I ndustrial Applicability The present invention relates to print-head

manuf acttRGIRF et higrl st T Iiﬁcier‘ﬁs%aﬁ%r ’%ﬁf%?lc‘élrfl%éi%pﬁlétﬁ thead or exanpl e,
print heads for_inkjet printers. - CLAIM5S 1. A print head in which a
pl ur al i t§2%#S pr} ms hjéhdt}t%]b%o‘ﬁ“r é’l’aﬁrprfaﬂ'g%ﬂﬁ SR NS H“tlgﬁbad chip having a
pIurallt pressurizing cells arr t.he ink

, ang a substrate,
pressuri W%’e‘?qé ST HE Pt dhd eelnéah’e‘hﬁas“?/ﬁf?ch P’éPr? oidsi iGHY to ej ect

i nk contalned |n the ink-pressuri zi el l's through nozzles the print head
oDt 1 o1 S TR GIEh Lo Zat e vi 13 AT [k 263

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.

15 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. Accordingly, 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



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 di sposed on one side and the
ot her side of the ink path along the length of the ink path, and 20 wherein
dunmy chi ps which do not eject ink aregsdisposed at regi ons between the
print head chips arranged along the ink path where the print head chips are
not di sposed. 2. A print head according to Caim1l1, wherein tw 25 adj acent
print head chips which face_each other across the - 37, ink path are
dlsposede@BEﬂlTﬁﬁF t ARdaBFBERRR L LR BRCT RS pRf At PheRdP R ¥ overl ap each
ot her by a E# Iltg gf noz les in a direction in which the print head
chips are Afrahgel™P8I8MEALL i nt head according to Claim 1, wherein the

durmy chi ps d_the,print,head ch| s have .t he sane hi cknes nd .t op
surfaces of t thb]ﬁcﬁ I?Fé%%m&efﬁ%s Yo WiimPoh psesacrrel e enta:lL T0" wher ei n

an ink-p@ b nber having a groove which comunicates with the ink path is
adhered to° e'top surfaces of the print head chips and the dummy chips,

o i BRI o LS O M PNNEIRRG ) S e o
accordlngotg EL§£H1émb$@§ﬁ§hg $Petg8nﬁyesent invention, which
corresponds to Fig. 3 of the first embodiment. Fig. 10 is a
sectional view of Fig. 9 cut along line G-G, and an ink-path
member 33 is also shown in Fig. 10.

10 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
empbodiment, 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 1t is not necessary to
provide the recesses for receiving the print head chips 11
as in the known print head, the processing accuracy can be

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



chips are free fromthe heating elenments and the ink pressurizing cells
which are provided in the print head 20 chips. 5. A print head according to
Claim1, wherein the dumry chips are al so disposed at both ends of the ink
‘path, and wherein the print head chips and the dumy chips are 25 di sposed
so as to enclose the ink path. - 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 ements which_apg driven so as to eject ink contained
in the ink-pressurizing cells through nozzles, the print head conprising:
an ink path which comunicates with the ink pressurizing cells of each
print head chip and which is used 10 for supplying ink to the

i nk- pr esSUfi 5PAYRcRFIRT §BRFein the print head chips are arranged al ong the
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ot her side face.each_ 15, other, acro the. i at h,. wherein the print head
Chips are aPCEFRat bl joar SpocERCoh Bie ST i ARt e et St of the i i
At ) OB8bREGhengh ALy | B BRLDL IBEEL B, UV RULGE MU SAD Tt
al ong thgy} ok; BAL Dy PRELE HOEBLANINDeHH: FhI DS @ En {19! M FPAFEther
component is approximately flat. Accordingly, erxrors
between the print head chips and another component can be
reduced. As a result, the print head chips can be reliably
adhered to another component and ink leakage can be
10 prevented, so that the above-described first object can be
achieved.
Although the embodiments of a first invention of the
present application has been described, the present
invention is not limited to the above-described embodiments.
15 For example, the following modifications are possible.
In the above-described embodiments, the print head
chips 11 and the dummy 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 print head chips 11 of the other

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



wherein two adjacent print head chi ps which face each other across the ink
path are di sposed such that the adjacent ends of the print head chips

averl ap each other by 25 a plurality of nozzles in a direction in which the
pri nt - 39 head chips are arranged, wherein the dunmy chips and the
print head chi ps have the sane thickness and top surfaces of the print head
chi ps and the dummy chips are even, 5 wherein an ink-path nenber having a
groove whi ch communicates with the ink path is adhered to the top surfaces
of the print head chips and the dummy_chi ps, and wherein an adhesi on
surface of the ink-path nenber which ?g adhered to the print head chips and
the dummy chips 10 is flat. 7. A print head according to Caim&6, wherein
the dummy chips are free fromthe heating elenents and the ink pressurizing
cel | s whiade arenrowcedch ipd el peamtbdredios fids exhilpstweden Alpy ipidtead
according to Claim6, wherein the dunmy chips are al so di sposed at both
ends of héwdiakipathl, amdd whes e Iif ¢dies prf nthdgack odn psiramh tien damy chi ps
are 20 di sposed so as to enclose the ink path. 9. A print head according to
Cl ai m 6,bewhepedinede dummy chips are free fromthe heating el enents and the

ink pressurizing cells which are provided in the print head 25 chips, -
40 wherein tlie afigiiarhi fharcd fHoe difsgdsedras apdt Hnewagion can

5 also be obtained, by disposing the dummy chips at 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.

Embodiments of the second invention of the present
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



of the ink path, and wherein the print head chips and the dummy chips are
di sposed so as to enclose the ink path. 5 10. A print head in which a
plurality of print head chips are arranged, each print head chip having a
"plurality of ink-pressurizing cells arranged on a substrate, the ink
pressurizing cells having heating el ements which are driven 10 so as to
eject ink contained in the ink-pressurizing cells through nozzles, the
print head conprising: an ink path which comrunicates with the ink
pressurizing cells of each print head2@hip 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 i nt head
chipe on°tHELRENGP £ a8ST betBacht 5P her Aer BEETE HEnt HeBatRe 50 Wher oi n the

print he hi I y di sposed on one side and the other side of
the ink %g?% g?%ﬁg£§ﬁ§ #gﬁg?éféf the ink path, wherein dumry chips which do

not ej ect inkI@r&gi%gaﬁ%g &ﬂ%&&'ﬂﬁ@rﬁ@ hder;\é\ﬁgﬁlﬁg@] mén(geyg_asd chi ps arranged

al ong the 25 1 nk pat re the print’ hea ps are not di sposed, - 41

wherei n gyeradiacerlioRr tRhtheadtabi psryhi shnbachefBChaRE heE ACEOSSth he ink
path are di sposed such that the

5 member 34 is used in place of the ink-path member 23. In
addition, in the fourth embodiment, the ink-path member 34
is composed 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 composed of a material having a high thermal conductivity,
so that the ink-path member 34 also serves as heat-
dissipating means which dissipates heat generated by the
heating 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).



adj acent ends of the print head chips overlap each other by a plurality of
nozzles in a direction in which the print 5 head chi ps are arranged, and
Wherein the dunmy chips are free fromthe heating el enments and the

i nk-pressurizing cells which are provided in the print head chips. 10 11. A
print head according to C aim 10, wherein the dummy chips are al so di sposed
at both ends of the ink path, and wherein the print head chips and the
dumy chi ps are disposed so as to enclose the ink path. 15 12. A print head
in which a plurality of print head chijps -are arranged, each print head chip
having a plurality of ink-pressurizing cells arranged on a substrate, the

i nkpressuri zing cells having heating elenents which are driven so as to

ej ect ink contained in-the ink-pressurjzing cells 20 throu nozzl es, the
print hedd 6§ﬁﬁr¢§ﬁﬁg:t§ﬁ iR ﬁ&?ﬁeﬁhFEHOBgﬁnﬁn96898§ %ﬁ?hg?héh?nk
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ot hers si dg Jaf g JlynksRat hpal qog th%hk%@nglethBehEQ% RaLB; pyhepgi n dummy

chi ps” which 'do not ejéct ink are di spose t ‘regions between the print head

chips ararged 8R4 delepynknRathxubers hBRLRY AL ReadpehikRstAEe not
di sposed, 10 wherein two adjacent print head chi ps which face each ot her

across thenispkepat h are di sposed such that the adjacent ends of the print
head chi ps overlap each other by a plurality of nozzles in a direction in
whi ch the priRnéxbeagdnchbikpspaceiar wRDERALhd Stahes £4 tutdecamyy Thifise ar e

al so di sposed at both ends of the ink path, and wherein the print head
chi ps angrtihe desry chAipgs 1ar @ sdicapesedted aslllobendkeseibbd bakopath. 20
13. Aprint head in which a plurality of print head chips are arranged,
eachlpri Atighedd dbi p bavcitignalphvueal shpwohgi nkepressueizi agapel b§ arranged
on a substrate, the inkpressurizing cells having heating el enents which are
driven sthgspirangj deedi Ak eowraidiad itn the pmkspnéssoverihgneel F$g.
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



25 through nozzles, the print head conprising: - 43 an ink path which
conmruni cates with the ink pressurizing cells of each print head chip and
which is used for supplying ink to the ink-pressurizing cells, wherein the
print head chips are arranged along the ink 5 path and are di sposed on both
sides of the ink path, wherein the print head chips on one side of the ink
path and the print head chips on the other side face each other across the
i nk path, wherein the print head chips are alternately di sposed 10 on one
side and the other side of the ink path along the length of the ink 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 disposed, 15 wherein the dummy chips and the print_ head chi ps have
t he same2@fii tkpessdahbied opostii PRt esSHWR HeY priht HedthEhibs aheP t he dumy
chi ps are even, wherein an ink-path nenber having a groove which

comuni c&PBROSFENCE hdl PRk WAt h i s adhered to the top 20 surfaces of the

i path et I 1 o Se) o PR PHERA, o GBS dr ety
SRS TR ST EN T L S R
5 print head chip 11 and the dummy chip 21 is composed of
aluminum, and the remaining half is composed of a
glass/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] x 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) Heat dissipation from the surface due to natural
convection of air is calculated based on a thermal

20 conductivity of 10 [W/m2K].

(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"




- 44 .in the print head chips. 14. A print head according to Caim13,
wherein the dumy chips are al so di sposed at both ends of the ink path, and
5 wherein the print head chips and the dunmy chips are disposed so as to
encl ose the ink path. 15. A print head in which a plurality of print head
chi ps are arranged, each print head chip having a plurality of 10

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

t he i nk-pressurizing cells through nozgles, the print head conprising: an

i nk path which comunicates with the ink 15 pressurizing cells of each
print head chip and which is used for supplying ink to the ink-pressuri zing

cells, wherein the print. head chips are arranged al ong the ink path and are
i sposed OR-BOPHRGF AES bPo: G™ PRESLET SHErBH UHES priht Hebd Bhi ps on one

o106 Of, Lhe LIk 20, PBLI;ROScLhe LR Resthchl b2 oy th, other sl de face
oL ALY OhSRESP AP SL08 AN 4 NS GhIRL 198 S Ale e pn o ono
are diSDDEEd(Fi@.4?2) reaches approximately 100°C in five seconds,

5 the temperature of "A" (Fig. 11) after five seconds 1is
approximately 70°C. From this result, it is understood that
the temperature increase in the print head chips 11 can be
suppressed when a ﬁart 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 nozzle 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 according 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



at regions between the print head chips arranged along the ink path where
the ' print head chips are not disposed, wherein the dunmy chips and the
print head chips have the sanme thickness and top surfaces of the print head
chips 5 and the dunmy chips are even, wherein an ink-path nenber having a
groove whi ch communicates with the ink path is adhered to the top surfaces
of the print head chips and the dummy chips, wherein an adhesi on surface of
the ink-path nmenber 10 which is adhered to the print head chips and the
dummy chips is flat, wherein the dummgjchi ps are al so di sposed at both ends
of the ink path, and wherein the print head chips and the dummy chips are
15 di sposed so as to enclose the ink path. 16. A print head in which a
plurality of print head,chi ps are arranged, each Print head chjp having a
pl ural i t §*ERNERR- ﬁPeésaf*EE?ﬂgp%F%nar‘?gﬁﬁéﬂ%‘ﬁl% sTPEEF At EC thek i nk 20
pressuriz%ggdgﬁlls having heati ng, el epent s driven so as to eject

ink cont® n t HBWENRR py5§§uP %?th%% I§M$%$ghghgﬁd%%Ye%Ye{h§pprint head
of ‘each BRFRT CKAG BRi p anACvhroheh SoRATBE  or supplyihg Ink to the
el CECTE S L IR g o A
5 that if an interval between the adjacent nozzles in each
print head chip 11 is L, 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 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 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 omitted.
(Sixth embodiment)
Fig. 15 is a plan view showing a print head 38

25 according to a sixth embodiment of the present invention,



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 the Iength of the ink path, wherein dumry chi ps which do
not eject ink are disposed 10 at regions between the print head chips
arranged al ong the ink path where the print head chips are not disposed,
wherein the dummy chips are free fromthe heating el enents and the

i nk-pressurizing cells which are praovikded in the print head chips, 15
wherein the dummy chips are al so di sposed at both ends of the ink path, and
wherein the print head chips and the dunmy chips are di sposed so as to
enclose the ink path. 20 17. A print head in which a plurality of print
head chip8lahecarrangedds ebehf pgi nd %@aﬂh%hfiﬁﬁ@y¢mkpé;$#®?aIiEyGOf

i nk-pressurizing cells arranged on_a substrate, the inkpressurizing cells
havi ng héft tfg2ePBREAPRAWNVERYaPE BtPvehd seUhse1oP@j £ERC i KD coMt@i #ed in
the ink-pressurijizing cells 25 through nozzles, the print head conprising:

- 47 an'PhRPPEENMGHPER 2dnhBin? L3P eSPAR MR Wt 9 nkl bressuri zing cel |'s of

cach LTt NoRG LRy WLED 42 4Rt O HPRLUDRADK WA MRS oo o
head o1 BB Srt Ll OOFER SACRALMPEEEL LBTRRL k) lnog onve
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 a projection 3%b at
each end thereof. The projections 39b are directly adhered
to the nozzle sheet 17. In this case, the projections 3%
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 invention of the
present application is applied to the known technique 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.



chips.so as to cover the ink path, at least a part of the ink-path nenber
whi th includes portions adhered to the print 10 head chi ps being conposed
of a material having a high thermal conductivity, whereby the ink-path
menber al so serves as heat-di ssipati ng means whi ch di ssi pates heat
generated in the print head chips. 15 18. A print head according to Caim
17, wherein at |east a part of the ink-path nmenber which includes the
portions adhered to the print head chips is conmposed of alum numor a
material containing alumnum 20 19. Asprint 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 inkpressurizing cells
havi ng heating el ements which are driven so as to eject ink contained in
t he i nk- presdird zilng iceld PIED tHRBIUFRWGFA & PHRE Hi6a%t 4Pead conpri si ng:
- 48 an ink path which comunicates with the ink pressurjzing cells of
each priRECHEAENGHED, 2 wkERENTR eraedieen s uphl inP e Yheention,

nead chi BL5 cE0FEFPRAR, CHNEHEI nf (he 17 i AR THOaTE dipbsed o
both sides of the ipk path, wherein the print head chi ide of th
k. pat EAmet hoSBFFRRERbal R BE Bt nb o Nert S1 08 THES Tan T other

the ink path . wherein the print head chi .| tely, di d
across 115kt DaeR A npd L £ N TP B LHEIBAL £14 DS & € A4 eT I8 Jﬁéy | Spose

on ore std er 0 I nk ‘path”al'ong the’1engt ot the ink
path, 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. In 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. 1In addition, similar to the third

20 embodiment, projections 41lb 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 member

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



wherein dummy chi ps which do not eject ink are disposed 15 at regions
between the print head chi ps arranged al ong the ink path where the print
‘head chi ps are not disposed, and wherein the print head further conprises
an i nk-path nenber which has a groove comuni cating 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 |least a part of the ink-path nenber which includes
portions adhered to the print head chips and the dunmy chi ps bei ng conposed
of a material having a high thermal canductivity, whereby the ink-path
menber al so serves as heat-dissipating means which 25 di ssi pates heat
generated in the print head chips. - 49 20. A print head according to
Claim19, wherein at |east a part of the ink-path nmenmber which includes the
port|onst§&héF€&sF85tﬁéchPﬁF H@adOEWPEsaénHOFHElBHﬁn§°EHFEEOPQlBgconposed
of al um num a material nt ai ni.ng Iun1nun1 21 int head according
to C1a|n1f9t%ﬁh@FéPﬁ ﬁ@ddﬁﬁﬁﬁ Schilps ﬁdeYﬁﬁ p?PthﬁéaﬁaEﬁr ggﬁave the same

t hi ck d._t f t _head th d hi
10 oven. LSRR RRSPEEN AR S8 Bsi-tn CBar PALBCof P Rot AREpA hCRBNBEY  vhi ch i &

adhered to trlleS rhnt head chi ps and the dummy chlps i's flat 15 22. A print
head accdrdpng £6°C ai m 19, wherein the dummy chips are also disposed at

both gnds of Af@h% éhpgﬁg ofRB8g 8£€ hE%Qré%%zﬂ§@H5§QA€foﬁ“9 e dummy

ChIpS are di spose 0 as to enclose prln ead

according ¢ %geﬁka'gg&%cawqgaehavatbg@ﬁsaeecpaggdoftaeepkageneth menber whi ch

i ncl udes“the port
invention is not limited to the above—-described embodiments.

For example, the following modifications are possible:
(1) It is not necessary that the entire bodies of the

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

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

part of them including portions adhered to the print head

chips 11 is composed of a material having a high thermal

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

a material having a high thermal conductivity.

(2) Although aluminum and an aluminum alloy are
mentioned above as examples of materials having a high
thermal conductivity used for forming at least a part of the

20 ink-path members 34, 39, and 41, other materials may also be
used. With respect to metal materials, the thermal
conductivity of a metal material generally increases along
with the purity thereof. 1In addition, metal materials
having a high thermal conductivity include Ag, Cu, Au,

25 alloys thereof, and alloys including the above-mentioned



adhered to the print head chips and the dummy chips is conposed of al um num
or a material containing alum num wherein the dunmy chips and the print
head chi ps have 25 the sane thickness and top surfaces of the print head
chi ps - 50 and the dummy chips are even, and wherein an adhesion surface
of the ink-path nmenber which is adhered to the print head chips and the
dummy chips is flat. 5 24. A print head according to Caim19, wherein at
| east a part of the ink-path nenber which includes the portions adhered to
the print head chips and the dumy chisgs_i s conposed of alum numor a
material containing alumnum 10 wherein the dummy chips are al so di sposed
at both ends of the ink path, and wherein the print head chips and the
dummy chi ps are disposed so as to enclose the_ink path. 15 25. A print head
accor di ngetalel arth ebherhBeErASt hePdtifRpaEAVPLYand FRE1PrPAteRéad éRi ps
have the sane thickness and top surfaces of the print head chips and t he
dummy chP<Chr BOEYER, ChhéRErR Qﬁtéaﬁeéﬁoﬁl§H?F§€§ %FytﬁéSPnPep fR9menber 20
which is adhered to. the print head chips and, t he dumry chi flat,

T ot e

wherein the dorny© ?Jst r h%l%i’)e%ﬁ%?) ‘GeréJTlcEfbt HehdTore nk®path, and
wherei n e gr'n% head oips 209.Lhe.dymiy.hips. 5o 25, ALopggedaeq as to

5 member, which is disposed on the print head chips and which
serves as heat-dissipating means. 1In 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 efficlently 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 invention relates to print-head
manufacturing methods and print heads, and can be applied to,

for example, print heads for inkjet printers.



- 51 .26. A print head according to Claim19, wherein at |east a part of
the i nk-path nmenber which includes the portions adhered to the print head
chips and the dumy chips is 5 conposed of alum numor a nateri al
cont ai ni ng al um num wherein the dummy chips and the print head chi ps have
the sane thickness and top surfaces of the print head chips and the dummy
chi ps are even, wherein an adhesion surface of the ink-path nmenber 10 which
is adhered to the print head chips and the dumry chips is flat, wherein the
dummy chi ps are al so di sposed at both3gnds of the ink path, and wherein the
print head chips and the dummy chips are 15 di sposed so as to encl ose the
ink path. 27. A print head in which a plurality of print head chips are
arranged, each print head chip havi% 3g@Iurality of ink-pressurizing cells
arranged on a substrate, the ink 20 %ﬁ urizing 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: a

print-Readichi R LELALTELaN ChfeLal psccach oL, be atint fegd chips, and 25

a pozzle refalne the nozz rint head
chi ps argrg'599§§8e8? Egghpﬁkﬂﬁt 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 nozzles, 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 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
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



head-chip retainer, wherein the print head chips are disposed such that the
i nk-pressurizing cells of the print head chips face the 5 nozzles of the
nozzl e retainer, and wherein dunmy chips which do not eject ink are

di sposed at regions where the print head chips are not di sposed. 28. A
print head according to Caim27, wherein the 10 print-head-chip retainer
has an ink path which conmunicates with the ink-pressurizing cells of each
print head chip and which is used for supplying ink to the ink-pressurizing
cells. 15 29. A print head in which-a3glurality of print head chips are
arranged, each print head chip having a plurality of ink-pressurizing cells
arranged on a substrate, the inkpressurizing cells having heating el enents

uhich ar g.driuen 89025 L808LaCk, LAk RaD! @hgegdﬂchﬂﬁn%ﬂﬁeaé‘fsﬂié' zing cel I's

20 throug conprising chi'p retainer

whi ch re %' R%Wﬁ@%_ eL-tho%ws %QhCB'tHér 89da 385]8?: ‘i‘tﬂze gl ner whi ch has

the nozz erein the print chi ps are” di spose e print 25

head- Ch'Ho&%ﬁ@b“@h a dlréétlwheaﬁlwhaeﬁ Eﬁbnbrhﬁédhéﬁapéh§b§ di-sposed such
that the ink-pressurizing cells of the print head chips face the nozzl es of

the nozzkergakauner, and wherein at least a part of the print-head-chip
retainer 5 including portions adhered to the print head chips being
conposed of a material having a high thermal conductivity, whereby the
print-head-chip retainer also serves as heatdi ssi pati ng neans which
di ssi pat es3heah genetahedd actbedphgntoheadinhl pswhéfein 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

which 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.



30. A.print head according to Claim?29, wherein the print-head-chip

retai ner has 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

i nk-pressurizing 15 cells.
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7. A 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

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 so as to enclose the ink path.

9. A 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,
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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-pressurizing 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,



\\\*]e] ] "dEMN Yl z#109g9! 10%& ()-s"10%& ()-L! 10%& ()-L

109g& () - @O%& ()-L 10998 ()-~ A" _~___dEnV
YIz#10%/ " 10%g& ()-9- 10%@& () -9, : ! T0%g& () - *10%& () - 93(10%g& () - S&#10%9& (
Y- & dYNC Yl z#10% 10g 10g 10gL9

%4.0%& ()-9l 7! 109%g& ()-9y510%&' () - 3MLO%g&' ()-91s10%& ()- " abbc)d}[9YNC

| 6SOMBLOYR () -! SOMBL0% , & () - ! SOMBLOYE6&' () - #109&' () -y! #10%& ()-ysSMLOY&' ()
-)dele/fnfnfofpfwf}rg\= 1 f910%a& ()- 10% 10% 10% (9%$10%& ()-!"

(9%10%41& () -~ (9%10%& ()-!" (9%10%41&1()-w ff!grgggdEg\= ILL

1098 () - YI #10%@& ()-L!' 10%@& ()-L!10%@& ()-L

10%@&' () - 10%@&' () - ghoh[ hhi i dEg\ = ! S&

iova ()1 4001 HE TS e lboRat) IOV 3 TOVR ()" kK
kkkkkxmbC. | SMLO%g

Lovi () PEGogs ey (7t atonkk (71t igogkepped pifh Shadniee
$10%©& é 10 & &éswﬁ%agég& &afé ﬁl%%&cgaps % %@ag)eacﬁlo%%eg)by

00' pql g
ﬁ??é&aﬁ}? 9%§¥%%&}§ 5% 8@f§ ?%Oé@ 6§f§%3 G $HOUE: Gl SHQ0gE R3S dED! =

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 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.

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
so 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-
pressurizing cells of each print head chip and which is used
for supplying ink to the ink-pressurizing cells,

wherein the print head chips are arranged along the ink

25 path and are disposed on both sides of the ink path,
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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 disposed
at regions between the print head 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 other 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-
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:
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wherein the print head chips are arranged along the ink
5 path and are disposed on both sides of the ink path,
whereln 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

10 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
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 elements and the ink-pressurizing cells which are provided
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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
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-
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
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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,
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 chip and which is used

25 for supplying ink to the ink-pressurizing cells,
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5 other across the ink path,
wherein the print head chips are alternately disposed
on one side and the other side of the ink path along the
length of the ink path,
wherein dummy chips which do not eject ink are disposed
10 at regions between the print head chips arranged along the
ink path where the print head chips are not disposed,
wherein the dummy chips are free from the heating
elements and the ink-pressurizing cells which are provided
in the print head chips,
15 wherein the dummy chips are also disposed at both ends
of the ink path, and
wherein the print head chips and the dummy chips are

disposed so as to enclose the ink path.

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

25 through nozzles, the print head comprising:
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for supplying ink to the ink-pressurizing cells, and which
extends in a direction in which the print head chips are
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
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.

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.

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

through nozzles, the print head comprising:

10% u&
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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
extends in a direction in which the print head chips are
5 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
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 disposed, and
wherein the print head further comprises an ink-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 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

member also serves as heat-dissipating means which

25 dissipates heat generated in the print head chips.
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20. A print head according to Claim 19, wherein at least
a part of the ink-path member which includes the portions
adhered to the print head chips and the dummy chips is

5 composed of aluminum or a material containing aluminum.

21. A print head according to Claim 19, wherein the dummy
chips and the print head chips have the same 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 print head chips have

25 the same thickness and top surfaces of the print head chips
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and the dummy chips are 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.

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 dummy chips are

disposed so as to enclose the ink path.

15 25. 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
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.
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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 dummy 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
of 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, 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:

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

25 a nozzle retainer which has the nozzles,
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wherein the print head chips are disposed on the print-
head-chip retainer,
wherein the print head chips are disposed such that the
ink-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 which communicates
with the ink-pressurizing cells of each print head chip and
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 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

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 chips are disposed on the print-

25 head-chip retainer,
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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-pressurizing

15 cells.



