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1 Ink Jet Recording Head and Method for Making the Sane 5 Thi s & hven {oc
relates to aliquid jet recording head and a nethod for meking the sane. 10

Iyguid jet recarding head applicable to an ink jet recording system '
general ly has five:ink discharge orifices, ink passages and i-nk di scharge
energy-generating sections provided |ocallyinr the ink passage. To formink.
passages according to a so far known 15 nethod for making such an ink jet
recordi ngs head, five grooves .are formed by machining or etching a glass or
“netal plate and then the grooved plates is bonded to another appropriate
pl ate. Howevédr, the ink passages in the head thus nmade ray have too rough
i nsi de wall surfaces i h ase 20 qf the chined grqoves or the head may
have di stortions in thg“%n§e§a§§§§§§1&§égﬁﬁ a&Ffﬁ@Fgﬁ%e%Pﬁ Hekitdy ratio
in the case of the etc?ﬂg ggﬁ ves, and ink passages with a high precision
I's hard to obtain. That Ts e ink discharge characteristics of the ink
jet recording head thus made 25 are liable to fluctuate. Furthernore, the
plates are liable to be broken or cracked when machi ned, resulting in poor
product yield. On the other hand, the etching requires many production
steps, increasing the production ' '

This invention relates to aliquid jet recording

head and a method for making the same.

10 ' A liquid jet recording head applicable to an ink
jet recording system geherally has five ink discharge
orifices, ink passages and ink discharge energy-generating

' sections provided_locally in the ink passage..
' To form ink passages according to a so far known

15 method for making such an ink jet recording head, five
grooves are formed by machining or etching a glass or metal
plate and then the grooved plates is bonded to another

appropriate plate. However, the ink passages in the head

-

\~/ thus made may have too rough inside wall surfaces in the ca#e

20 of the machined grooves or the head may have distortions in
the ink passages due to é difference in eﬁching ratiq in the
case'of'the etqhed‘grooves, and ink passages with a high
precisioh is hard to obtain. ' That is, the ink &ischarge
characteristics of fhe ink jet recOrding-head thus-made

25 are liable to fiuctuéte.' Furthermore, the plates are
liable to be brokén’or'cracked*when machined, resulting
in poor product yield. On the other hand, the etching

requires many production steps, increasing the production



1 cost. " Furthernore, the common- problemto the so far known nethods is
that, when a grooved plate, i.e. a plate with ink passage grooves, is
bonded to a substrate having driving nmenbers, such as piezoelectric nenbers
as an el ectro- 5 mechanical converters capable of generatlng an energy to -
act on the ink, heat- generatlng menbers. as2electro-thermal converters,

etc., accurate alignment of the plate to thHe substrate is hard to obtain,
naklng the mass production inpossible. 10 To sol ve the problens

novel methods for nakln an ink recordin Ead have_ been pgsed, for
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providing a cov passage wa recor g head nade
by using th%x%{fﬁpg f:ﬁéxﬁ@ef’é p@@éHSQESbEéXSei&ét?1ésmé%e9§5§§9§n""éhbétk§ 20

di stingui shed in solving the respective problens of the so known i nk

jet recorgli ngpdRAticaBUsdhPSr D095 PaPELILOBEOGehbPhEiRg hikeRaEggUes,
conplicated production steps, and poor product yield, but still has such

ot her probl et .drhathe ek, cheabrgérepeat Ahgr semberagatypieadbosthermal2s
t herno-setting type adhesive, etc. are used to provide the cover on the ink
passage wal lenwertemthestte. negcéunatenadighsentkofatbagedater krgthke
curing to C!% ;J¥;£éﬂis hard to obtain, maklng the mass productlon
impossible. o
10 _ To solvé the problems, novel methods'fﬁr making &‘/
an ink jet recording head have been proposed, for egample,
as 'in Japanese Patent Application Laid-Open No;-43876/1982,
according to which an ink jet recording,head is made by
forming ink passage walls made from cured films of photo-
15 sensitive resin on a 'substrate on which ink discharge .
pressure-éenerating members are provided, aﬁd;then.by
providing a cover on the ink passage walls.
The ink jet reéording-head made by using ;he'cured
films of photosensitive resin as ink passage walls'is g'/
20 distinguished in solving the respective probléms:of.the
-so far known ink jet recording heads, such_as poor precision
of finished ink passages, complicated prodﬁctiqnnstgps; .
and poor product yield, but still has such_other_prpbleﬁs
-that, when a room temperature-curing type adhesive. a
.25 thermo-setting type adhesive, etc. are used,to.p:qyide.

‘the cover on_the.ink passage walls, the'adhesivg_may flow

- into the ink passages during the curing to clog the_ink
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- 3 - |- passages, considerably | owering the product yield. To overcone said
problen1 Japanese Patent application Laid-Open No. 220754/1983 has proposed
an ink jet recording head nade by bonding a cover of photosensitive resin
films 5 | am nated on both surfaces of a support nmade of an ulitra-
violet-transntssible material to a substr€p§ wi th ink passages, and by
curing the filmby irradi:ation of ul'tra lolet rays. Usually, the-ink
passage walls are slightly not uniformin height, and the photosensitive
resin film 10 which constitutes the cover, nust be bonded even to | ower
parts of the basisageghi |eonspisianaiyln kmeesrsmge the tpreoducm yok@ver, the
pressure application conditions depend on the pressure dlstrlbutlon during
the pressure applicatioRVarroMrified PXAL bt oémn%mepaégnh PPPHLC3hiaPRS

of ink 15 passage walls, etg hotosen3|t Ve resj flom1|nto

the ink pagsi‘ge‘% “§Pem @100‘0\12&”1"12%9& 0% ht" Reba§§‘éﬁ’é WRgl s,

Thus, there is r m i.n ki n an |nk t ecordln hea i n. wh
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probl ens have been -overcone.
passages, and by curing the film by irradiation of ultra-
'lviélet fays. Usﬁally, the ink passage walls are slightly
not uniform in height, and the photosensitive resin film,
10 which constitutes the cover, must be bonded even to léwer
'pérts of.the walls while applying a.pressure.to the film.
HoWever, the pressure appliéation'conditions depend on
. the pressure distribution duriﬁg the preésuré application,
| the hardness.of photosensitive resin_fiim, shapes of ink
15 Ppassage walls, etc;, and ﬁhe photosensitive resin may flow
_into.the ink passages or the cover may remain unbonded
to the ink passagé walls. 'Thus, there ié a problem in
making an ink jet recording head in which_the cover is
K\J. _'  uniformly and completely bonded to the ink passage walls

.20 without impairing the ink passages.

- SUMMARY OF THE INVENTION

In one aspect the present invention aims to provide
a precise ink jet recording head with a high reliability
25 ‘and a method for making the same, where said problems have

been overcome.

" In another aspect the present invention aims to
provide |



I n"anot her aspect the present invention ains to provide -4- an ink jet.
recordlng head havi ng precise ink passages and a structure faithfully and-
finely processed to a desired design and a nethod far nmking the sanme. 5 »ﬁ
In a further aspect -the present invention ainms to provide ,an ink
jet recording head having a good precision in throw ng targets of ink
droplets and a high response frequency and a nethod for making the
sanme. 10 In yet another aspect the predert invention ains to provicde

an ink jet recording head having |ess susceptibility to peeling

of constituent ABndBKs Jeferecrrding hecﬂ%lh?d’étﬂgarprecétsﬁ 1nkl papaages
d bility 15 and hod . f d th

the present i nveAf of | REFUCLUTS BRLHAFIY A SHTE SRARSRP AL A 1%

which a base.is EQEEEQ ggig?n RREE S metHd T it %iﬁ%%-gae%o dne Sal d 20

base cl oses said recess a passage- r a recording
liquid supplied to the head, said plate being so attached by nmeans of a
radi ation cured filmof adhesive material photosensitive to radiation which
can pass tBrough Zai @ fuxthert aspectal thel upresfent invention aims to

.provide an ink jet recordinga,head having_ a good'
precision in throwing targets of ink dropiets__and a
high response frequency and a method for_making the
.same.”” . _

In yet another aspect the present invention aims to
provide an | ink jet recording head having less
.susceptioility to peeling of constituent members,
deformation, disiocation, etc. and a good durability

15 | and a method for making the ‘same.

in accordancel with 'the present invention'there is.
provided a 1iquid jet recording head in which a base
is formed with a recess, and a plate attached to said
20 base closes said recess to define a passage in the
head for a recording 1iguid suppliedtto:the head, said
plate being so attached by means of & radiation cured
£film of adhesive material photosensitive to radiation
which can;pass_throngh said plate, the total volume of
25 the material in said film being no more: than one tenth

of the total volume of the passage,t whereby --the

4



¢25 ., the material in said filmbeing no nore than one tenth of the total

volune of the passage, wher eby - the - 5 - thickness of said film
forped uncured on said plate is small enough so as not to flowinto said

] . .

recess, during curing, to block liquid flow therein. 5 I n accordance

W th the present invention there is also provided a nethod of nmaking a
liquid jet recording head, conprising formng a base wwth-a recess, and’
attaching a plate to. the base to closegthe recess, thereby 10

defining a passage in the head for a recording I|qU|d supplied to the
head, wherein the pthfekhesst bfickaddbfiamplfpraed anchteldasn saidoplialte is
plate a film of a radiation-curable adhesive nmaterial, the total

vol ume of the nater$mﬂllnenﬁughi591§§ingoﬁo kor e filown dn&olSsaid t secessef
the volune of 5 gassag mherebx the_thickness of the filmis snal
enough not to flow PHEOPSLEUFLRgestR PRASK: A1ANEA £40H SBRTRARuI d 1 ows
therein, positioning the plate on the base with the adhesive film
therebetmeen ~and curi-ng the adhesive 20 fil mby passing radiation

through the 9'ate fﬁfﬂééafaahée”ﬁﬂﬁhtEhbhﬁrQEEWEnﬁﬁvehinR'%ReEbgis 4158 8
are schematic views illustrating steps of making the present ink jet
recordi ng head. provided a method of making a liquid jet recording
head, '
comprising forming a base with a recess, and attaching
. a plate to. the base to close the recess, thereby
\\ o .10_ defining a paSsage in the head for a,recording'.liquid
supplied to the head, wherein the plate is attached by
applying to the base or td the plate a £ilm of a
radiation-curable adhesive material, the total volume
- of the material in the film being no more than one
15 tenth of thé volume of the passage, whereby the
thickness of the film is small enough not to flow
into the recess during curing, to block liquid flows
therein; positioning the plate on the base with <the

adhesive film,' therebetween, and curing the adhesive

20 £film by passing radiation through the plate.

Reference is made to the drawings, in which Figs. 1 to
8 are schematic views illustrating steps of making the
' present ink jet recording head. | | -
25



Enbodi ments of the present invention will be described in detai

bel ow, referring to drawings. Figs. 1 to 8 schematically show a procedure- -
the present ink jet recording head. In the step of Fig. 14

for making 5
desired nunbers of ink di scharge energy-generating nmenbers 2 such as

head- generati ng nenbers, pi ezoel ectri.c nenbers, etc. whi ch - are 10 o

capabl e of generating an energy for dicharging an ink from ink
orifices are provided on. substrate 1 of glass, ceramc,

di schar ge
pl astic or

Ta205, gl ass,

electric

1

net al

rand, if necessary are covered-with a film3 of S Q2,

EtﬁmbodlﬁenﬁéoﬁfdQheaﬁrebéht Rﬁ%@&&ﬁ%ﬁ?w@%i‘ﬁ%5H§scrib%§

I nsul ation. The ink discharge energy-generating nenbers
are connected to #nsdgbaili bplibwel eefertdngntb dr@wings.t he drawi ng. 20

In the successive step of Fig. 2,
the substrate 1 obtained fron1the step of F|g

then a dry f|In1photo-

about

5

10

15

20

re IS avi a_fil thlckness of about 25 pmto
Figs. %o g sc ematgcally nh a procedure for making

the present ink jet recording head.

In the step of Fig.l, desired numbers of ink discharge

energy-generating members 2 such as 'head-generating'

- members,  plezoelectric membérs, ‘etc.” which are

- capable of generating an energy for dicharging an ink

from ink discharge orifices are provided on a
substrate 1 of glass, ceramic, plastic or metal, and,

if necessary,are covered wifh a film 3 of 8102, Tazos,

glass, etc. to provide an ink resistance and an

eleétric 1nsu1ation;

. The ink diééhérge enefgy-genéréting ‘members 2 are

cdnnected' tow'a signal input”eie¢trode, ﬁot shown in

" the drawing.

the surface of filmlayer 3 on
1 is cleaned and dri ed, ‘and

&



v5 100 [err], heated at about 80C to about 105C, is |lam nated onto the film
|layer 3 at a rate of 0.5 to 4 f/mn. under 2 a pressure of 1 to 3 kg/[err]
mhereby the dry filmphoto- resist 4 is fusion-bonded to the filmlayer 3.
£Thén, as shown in Fig. 2, a photonmask 5 heting a desired-pattern 10 is
plaped on the dry f|In1photore5|st 4 on the substrate surface, followed by
| i ght -exposure fromthe overhead of  photomask 5. In that case, alignnent of
t he positions of the ink discharge energy-generating nenbers 2 to the

position of the pattegp eus_tsaecgagevaeg%sha@dpae_;whdl RBel 3l ad VRl
known procedure Fig. 3 schematically shows a step of renobving unexposed

parts of the expasedydiy3f bhmpBokabssirsted 1bpbeadaral eRoRI thel Eiean
conprising a desired organic solvent such as trichloroethane, etc. through

di ssol ution. ofoF28.i ipisvelthnednkndediritdncendf thgpoacdrpaftidmipPhotodry
fil mphotoresist remaining on the substrate 1, heat curing (for exanple, by
heating at [ere}ist 25Deviog 30fmilmutbickpe8shofir spout @bt pavitol ebout
irradiation (for exa ultraviolet rays having an intensity of 50 to
200 MV [err§ 280qum nge?tﬁé PﬁeﬂbeaFrﬁﬁaCo§9 FBOFﬁoggégﬁh igr demdnakiedh
pol ymeri zati on- curlng reacti -al so ef% 8t|ve t o conduct the heat

t

curing and ul PP59i BR fFFWaHF&?Foﬁ EEanﬁaﬁ? PRelsanto; And /min. under
a preseure_of 1l to 3 kg/cmz,,whereby the dry film photo-

resist.4 is fusionQbonded to the film laye: 3. Then, as
shown in_Fig. 2, a photomask 5 having a desired éattern
\~j .H1d is placed on the dry fiim photoresist 4 on the substrate
surface, followed by light exposure from the overhead of
photomask 5. Iﬁ that case, alignment of the positions
of the ink dlscharge energy- generatlng members 2 to the
p051tlon of the pattern must be made beforehand according
15 to a well known procedure.
. Fig. 3 schematically shows_a step of removing
unexpesed parts of the exposed dry film photoresist 4 by
‘a developing solution comprising a desired organic solvent
_\\/ such es trichloroethane, etc. through dissolution. To
éo improve the_ink resistance of exposed parts 4P of dry film
| photofesist remaining on the substrate 1, Qeat curing
(for'exampie,.by heating at 150°C to 250°C for 30 minutes
to 6 hours) or ultraviolet irradiation’(for examplé, by
ultraviolet rays having an intensity of 50 to 200 m.W/cm2
25 or more) is then carried out to thoroughly proceed with
polymerizatioﬁ—curing reaction, It is elsp.effective to
conduct the heat curing and'ult:eviolet irradiation curing

at the same time.



Fig. 4 schematically shows a case of thin lam - nation of a photosensitive
resin film7, for exanple, an ultraviolet curing-type resin film on the™
surface of a flat plate nmenber6 nade of an el ectromagnetic wave- 5
transm ssibl-e materi,al, for exanple, an ultraviolet- transm ssi.ble
material, so that the vol ume of the resin filmmy be not nore t-han
one-tenth of -the total volunme of the i passages 8, to constitute a cover-
for the ink passages 8. The phot osensi ¥i ve conposition for the photo-
sensitive resin filmcan be | am nated_by any neans, so: Iong as a uniform

fil mthickness can Bbgob#a?ﬁBﬂmaFéFaé}Xnﬁpéwsu§u$PF? 8§ BPH
coating, dip coating, screen s pri nt

met hod of Fi
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consti utes
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chematically

shows a cas%aB$°5r%€|ﬂlﬂﬁ°&858g§6 &V fEPSPHefFﬁW gas§852%§am§ d¥y a
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he cover IS not nore than

s _the. fl.at Iate ne d t@%tntra-

O e ol onEfat| pLAYL Shehollll RdabyBY | @seaet:m}nzgﬂstac RAgeasensi tive

conp03|t|on_

one-tent h, of .1 heni 9L 8b1 ¥OhHPBr2h 1L eokNkxBABIagCanBuld rueligmR el the
ul travi ol 2t curing type resin which may flow into the ink passage even if a

thor ough: presshsmissiepe! hgdethanst 6ci $hat Ehet vonemet oft khef risan ot al
vol ume of the ink passages, giving no 25substantial -influences on discharge
charact eri sfins maghbasnbbemoeepohae bneghenth, ofir ¢biesitotailn viollrams ng -

target, etc. of the ink jet recording head. Furthernore, thorough
of the ink passadges 8, to constitute a cover for the ink

passages 8. The photosensitive comp051tlon for the_photo—

10 sensitive resin film can be laminated by any ﬁeehs, so

long as a uniform film thickness can be obtained,

example, usually by spin coating, roll coating, dip coating,

screen spraying, printing, etc.

for

'Fig. 5 schematically shows a case of providing

15 @ cover for the ink passage 8 formed:by a method of Pig.

4 which comprises the flat plate member 6 and the ultra-

v

violet curing type resin film 7 by bondlng under a pressure.

Since the volume of the ultraviolet curlng type re51n film

7 as a 'photOSensitive composltlon f11m, whlch constltutes'

2othe cover, is not more than one-tenth of the total volume

of the ink passages 8, a volume of the ultravzolet curlng

' type resin which may flow into the ink passage even if

a thorough pressure is applied thereto is at most

one-

.'tenth of the total volume of the ink'passages, giving no

25 substantial influences on dlscharge characterlstlcs such

as the response frequency, prec1510n in throw1ng target

etc. of the ink Jet-recordlng head. Furthermore,

thorough

H



«1 pressure can be applied to the cover, elimnating any unbonded cont act
between the cover and the dry film photo- resists 4P, whereby a highly
relizable ink jet recording head can be obtained. 5 Then, the dry

‘leﬁ]? | am nated an the flat plate nmenber 6 _nmade of an
ultraviolet-transm ssible material is expos to ultraviolet irradiation,
for exanple, with 2 an intensity of° 50 to 200 nWcmor nore in an oxygen-
free atnosphere to thoroughly cure the dry film7. |t 10 is also effective
to further hegpressime hmndme fagplikd ftay thearngpver Ate 13ind ik May or 30

"mnutes to 6 hours. Fig. 6 is a schematic perspective view of the head
appear ance af uaboinide ds toom tafc tFibg t wisenHetee quweer @And-the simn 1 ikm spipyt o
chanber, 8-2 ink narrow passages, and 9 15 perforations for connecting ink
suppl y t ubes, TRStSESoMP i Wherebdr anilhigh ko nepddaille sindplietcrannnding .
After the conpletlon to ‘bond the rooved substrate with the ink passage
cover, the re?&P@1ﬁ&"a§§eﬁH?? ut of f al ong the line CC in Fig. 6 to

optinize t he di stance_20 bet J.nk dlschar ress re nerating
menbers 2 afd the ink d&ch ?El 8]?'W’rf‘at r%ﬁ églﬁgee
8-2. The area me u as .desired he cutti

carried out by glbc%%ng lTsa(éal |°§?ae% ﬁlol}e %I%he%éfgann\smclosnsd]i}) X mal{ed"urs]‘?%y 25

Flg 7 is a Vel ggdbseiotS %ﬁ%&%@yﬂléﬁfﬁyfﬁdygllon, for example with

an intensity of 50 to 200 mW/cm2 or more in an oxygen-

frge atmosphere to thoroughly cure the dry £film 7. It

(Y 10 is also effective to further heat cure the dry film 7,
for example, at-130° to 250°C for 30 minutes to 6 hours.

Fig. 6 is a schematic perspective view of the head
appearance after the step of Fig. 5, where numeral 8-1 is
an ink supply éhamber, 8-2 ink narrow passages, and 9

. 15 perforations for connecﬁing ink supply tubes, not shown.
in the drawing, to the ink supply chamber 8-1.

After the completion to'bond the grooved substrate
with the ink passage cover, the resulting assembly is cut
off along the line C-C' in Fig. 6 to optimize the distance

20 between the,ink'discharge pressure-generating members 2
and the ink discharge .orifices 8-3 in the %nk'narrow
passages 8-2. The area to be cut off can be selected as
desifed. .The cutting is carried out by dicing usually
emplbyed in the semi-conductor industry.

25 Fig. 7 is a vertical cross-sectional view along’
the line Z-Z2' in Fig. 6. |

Then, the cut-off surface is smoothed by poliéhing,_
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the line Z-Z° in Fig. 6. Then, the cut-off surface is snoothed by :
pol i shi ng, 1 and the ink supply tubes 10 are fixed to the perforatlons -9
to conplete an ink jet recording head shown in Fig..8. .In the foregoing w¢
illlstrated enbodiments, a dry filmtype, that is, SO|Id phot osensi tive -
resin (photo- 5 resist) is utilized for thﬂalnk passage cover, but photo-

sensitive resin applicable to the present 'invention is not restricted'only .

thereto. That is, it is needless to say that |iquid photosensitive réesin
conp03|t|oqsanﬂ1ﬁhelﬂnH|5ugblyFiub@erh@r&rethﬁxaaotosenémkrﬂeraESbﬂsIS not
10 restricted to the ultraviolet curing type, but any resin conposition can
be utilized, %dd mapetia ds gdnsiet vieecor @imgt headigskoéwn waVESgsugh as
infrared rays, visible light, X-rays, electron beans, |aser, etc. The dry
filmtype photore3|sﬁQﬂﬁﬂq(ﬁﬂﬂ%9Q¥ﬁ§r&#hﬁﬁ%ﬂékéﬁtemhv@hm¢@hsbn%l@ﬁbs for

exanpl e, those conner0|alu%havallable under the trademarks of permanent
phot opol yner fdddt RitHhdhn 1530] *ﬂﬁﬂ@h@ﬁﬂ?eW%BE?V?3BFFPn7ﬁ@#$$%hd 740
SM (nade by DuRaq 1 0, SR-2000, SR-3000, etc. (nmde

by Hitachi 5K&SE* ﬁ%dg)}(? k‘tﬁ%lzejggé {RRITRIR, CONGH - pAdt RRAEPTi ve
resin conposigl,ang ;4364 &gl of e A C%]M%o ool i épé’gér%’hir?@én{:lngxd gan be

used in the present |nvent|on osensitive resin exanple
phot o- pQ'Y”Ehb&aEbQQrEER%dPQ&H&p@Hﬁyﬂtdﬁ BRFO is, it is needless to
say ihat liquid photbsensitive resin compbsitions'can-be
utilized. Furthermore, the-photoéehsitive resin is not
ld restricted to the ultraviolet Curihg type, but any resin
composition can be utilized, so long as it is sensitive
| to electromagnetic waves such as infrared rays, visible
light, X-rays, electron beams, laser, etc.
The dry film type photoresist applicable'to'the
15 present invention includes, for example,-thoSe'commercially
available under the trademarks of permanent phbtopolymer |

~ coatings Riston, Soldermask 730S, 740S, 730FR, 740FR and

740 SM1 (made by DuPont, U.S.A.); Photec SR-1000, SR-2000,

' SR-3000, etc. (made by Hitachi Kasei Kogyo K. K., Japan).  \/

20 Furthermofe, many photosensitive resin compositions used
in the ordinary photolithographical field can be used in

' the present. inveation as the photosénSitive'resinl"ﬁor”
example, photo-polymerization type photopolymer of'diazo
resin, p—diazoquinone, or further containing, for example,

25:v:|.nyl monomer and a polymerization initiator, a dimer-

type photopolymer comprising polyvinyl cinnamate, etc.

and a sensitizer, a mixture of orthonaphthoquinodiazide

v

4



‘resin, p-diazoquinone, or further containing, for exanple, 25 vinyl mononer
and."a pol ynerization initiator, a dinmer- type photopol ynmer conprising
gpolawvinyl cinnanate, etc. and a sensitizer, a mxture of
orthonaphthqu|nod|a2|de 1 and novol ak type phenolic resin, a m xture of
pol yvi nyl "al cohol and diazo resin, a pal yether type photopol yner of

4- gl yci dyl et hyl ene- oxi de and benzophenone Qt gl ycidyl - c¢hal cone as

copol ynmeri zed, a copol yner of di-N N-dinethyl- 5 nmethacrylam de and, for
exanple acryl am dobenzophenone, unsaturated pol yester-based photosensitive
resin (for exan®l eovéPRk( tage preAsalic Kaseh,Kagmaxkurk. ofapanywihQui st a
(made by Teljln K. K., Japan), Sonne (nade. by Kansai. Paint K K., Japan),
etc.), unsatuah¢edohrabﬂadea26 nésgnnea baigdtpbntmypasphbtepbesmer a

phot osensitive resin conposition containing bifunctional urethane nononer
and a phot opo?¥nkrogkrecidrlenhyleaner oxbtiehandabenbapbanphet oreglycidyl-

non- chr om um based, - wat er - sol ubl e phot oresi st, polyvinyl cinnamate-based
phot or esi st, ShaLFRe ?ﬁbﬁ%PQéX?ﬁélbaéeda1S°BﬁéYGFESP§tdlchN damepbyl-

nenti oned. \When a gho os sitiye g % filmresist i gd as a material for
formng théuWﬁF?%.E%.%m #1209 gERE PRATPLR . t HET¥ oFBY PHS“%HBBGPﬁBﬁt it

e e Tl ik BOBL S ML RIS ! BoBgOLEBEL 25, 7,
the ink passaﬂfa&§WE” Aﬁhnﬁﬁgaéhﬁymﬁééﬁé kb5¥i Kogyo K. K. Japan),
| Tevista (made by Teljln K. K., Japan), Sonne (made by
U Kansai Paint K. K., Japan), etc.), unsatarated urethane
'id?oiigemer-based'photesensitive resin; a photosensiﬁive resin
compos;tlon contalnlng blfunctlonal urethane monomexr and
"a photopolymerlzatlon 1n1t1ator, blchromate based photoresist,
non-chromium- based water -soluble photore51st polyv1nyl
cinnamate-based photore51st. oxidized rubber—azide-based
15 photoresist, etc. can be mentioned. |
When a phetosensitive dry film resist is used as
a matefial for formiﬁg the ink passage wall as described_
"1n the foregoing embodiment, 1t'may be better to use a
solution of the dry £ilm re51st in a solvent as a photo-
.2b sensitive comp031t10n for lamlnatlon on the flat plate
member as the Lnk passage cover to make the wettability
of ink passage wail and inkﬁpassage cover uniform. |
' Procedure for laminatihg the photosensitive resin
" film onto ﬁhe flat piate member is pot restricted to.the
25 said'pressure.bonéiag,'but any bfocedure can be usea, so
flong as it ean uniformiy laminate:the'photosensitive resin

film. For example, spin coating, dip'coating, spraying,



of ink passage wall and ink passage cover uniform Procedure for |am nati:ng
t he photosensitive resin filmonto the flat plate nenber is not restricted.
to the 25 said pressure bonding, but any procedure can.be used, so |ong 2
it can unifornly,laninate the photosensitive resin film For exanple, spin
eoating, dip coating, spraying, 1 prlntﬂﬁgf roll coating, etc.: can be
used. - I n the foregoi ng enbodi nent, oxygen desensitization is utilized to

| eave a soft | ayer onIy on the surface of the photosensitive resin film

but it may pe;Pelt fhgt OorbeaVeoat2AGL LR¥Er cAn0OBkY ugRdt.he 1suihace ok gaBlkigng
l'i ght exposure fron1%he back side of ‘the photosensitive resin. fil mthrough

the flat pl atémpedheéntpdexgbeandubbhaiicakatibhansmugdilizedmbeniealvenhi | e
controlling the |ight exposure intensity. . ‘The raterial for the flat plate
nmenber as a saippoft fayet heniyuod tﬁepaesﬁgeecofethbsphotopemsncuwarIy
restricted, so long as it-is transm ssible of electromagnetic waves having
an effective nee/h efiglh, fout phtt vpyl peebetierotoofleaNe phepdt deyeirtive

resin for formng the ink passage cover, -and i's hardly susceptible to
def or mat i ors RRELY PR HehehFPRkaRG BB E‘F?‘é§§ é#9§6n6xﬁﬁ§PG§eﬁ§i°t“1 Fé&er dgick

L1 V1 Of L, oney Chc g a0, SEOUPTY oL RIATHILLOD B350 1aPBi oS! I
as descri bed QPO%§lnemvgrt£§d£0|koghnglgigggbiet transm1551ble material
while controlllng the llght exposure lnten51ty | The material
for the flat plate member as a support for the fluid
10 passage cover is not partlcularly restrlcted SO long as
it is transm1551ble of electromagnetlc waves hav1ng an
effectlve wavelength for photopolymerlzatlon of the photo-
sen51t1ve resin for formlng the ink passage cover, and
is hardly susceptlble to deformatlon due to the shrlnklng
15 stress of some photosen51t1ve resin. In v1ew of the
convenlence and economy of productlon, glass, epoxy resin,

acryllc re51n, v1ny11c resin,’ etc. are preferable.

The present lnventlon, as described above, have

the follow1ng effects. _ - W/

20 1) When a substrate w1th ink passages is bonded w1th an
.lnk passage cover, the lnk passages are never clogged even
by applylng a thorough pressure to the cover, because a
flat plate member lamlnated with a photosen51t1ve resin
film is used as the cover and the volume of the photo—

25 sens:LtJ.ve re51n f11m is as smallas as not more than one— '
tenth of the total volume of the 1nk passages.

2) Slnce a photosen51t1ve re51n is used for bondlng the

</

[
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20 1) Wen a substrate with ink passages is bonded with an ink passage
cover, the ink passages are never clogged even by applying a thorough
pressure to the cover, because’a flat plate nmenber lanmnated with a
phoiiosensitive fesin f|In1|s used as the cover and the volune of the photo-
25 sensitive resin filmis as small as_as\@pt nore than-one- tenth of the -
total volunme of the ink passages. 2) Since a photosensitive resin is used:
for bonding the 1 cover, curing can be effected for a shorter tine

wi t hout hea |n? and without flow n t he Qgﬁ$osen3|t|ve resin, and thus
t he phot osehsiPIF& ré:élirr}“(,gar?aﬁbbﬁr%ﬁgﬂ%ttfq’ ARy tohPe et thaat
di schar ge ene er 5 An i cordln head with
a-stabl e disc grgég% gr %ﬁg]g)n‘%a Sy nega(ftlnél'{) eocferf?)l iVife & S5

phot 0sensi {1 Vg@0RRaS! kisen g'h%tlo@grﬁ%tt%%ﬁ]r}e% o Slondb i N4

cover, the shrinking stres§S i's snma e P otos SSEVS conp05|t|on
i's photo- 10 gepeditand ¥R TheCSHK FMIHE e fynréﬂdy&d(}%% g} s
|slocat|on e i nk

peeling of the constituent nenbers or deformation “or
jet recordi ggaheadkt et rederddnga Neldy Wi o wialblle ks charYeN G At fditte

pl ate nmenber and the photosensitive 15 resin filmas constituents for the

i nk passage coasr beaveadillygbbthiaedn ssion, the state of notion of ink

dropl ets throu?h é?gcgeggeari 2bserva2le by eyes and mmi nt enance

photosensitive comp031tlon is laminated in
a thin layer in bonding the cover, the shrinking stress
is smaller when the photosensitive composition is photo-

- 10 cured, and no étress remains Within the head,'éausing no
peeling of the constituent members or defbrmatién or
dislocation. The ink jet recofding head thus hade has
a very good durability.

4) Since the flat blate member énd the photosénsitive
15 resin film as constituents for the ink passage cover haQe
a light transmission, the state of motion of ink droplets

through the head are observable by eyes and maintenance

and control of the head can be readily carried out.

20

25



and control of the head can be readily carried out. 20 25 CLAIMS: - 1. A
liquid jet recording head in which a base is forhed with a recess,
and a plate attached to said 5 base cl0sés said recess t.0 define a =
‘passage- in the.head for a recording liquid s sai d

pl.ate being so attached by nmeans of a radlatlo red f|In1of adhesi ve

met eri al photosensitive to-radiation which can pl ate, the
total volume of 10 the:naterlal_ln ald fil han one
tenth of the total volunme .of the ssage mhereby the thlckness of-

said filmformedcgagmsed on sald plate is small enough so as not to flow
into said recess, during curing, to block liquid.flowtherein. 15 2. A

- recordi ng head accordlng to daim1, wherein the cured fil m of.

phot osensitive adhesive material is a cured.filmof ultraviolet curing-type
resin. 20 3. 1.A Peddquiidy Jedndrentidigichead Glmi iwhiichheaci basee psate
is transparent to, and the adhesive filmis cured ig#%sn el ectron bean&

ul traviol et raysZEorfesar ¥ty & FeSHRT 1M P yattached to sai

,_'5 base closes said recess to define a passage in the
head for a rscordlng liquid supplied to the_head, said
plate being so attached by means of a radiatioﬁ-cured
film: of adhesive material.photosensitivs to radiation
ﬁhich can pass_through'said plate, the total volume of

iO | the material in said film being ns more than one ténth
R of fhs total volume _of; the::psssage, .whereby ;the
thickness of.ssid film formed uncured on said plate is

small enoﬁgh.so as not to flow into said recess,

during curing, to block liquid flow therein.

15" |
2. 'A'recording head according to Claim 1, wherein the
cured film.df phofosensitive adhesive material is a
cured film of ultraviolet curing-type resin.

20 | 3. A recording head accofding to Claim 1, wherein the

plate is transparent to, and the adhesive. film is
cured by, an electron beanm, ultraviolet rays, infrared

rays, visible 1ight or X-rays.

ar



- 4. . Arecording head according to daim 1, 2 or 3, wher ei n, the plate
i s, made of glass, epoxy-resin, acrylic-resi-n—er—w-aytteresrm
A recording head according to dny*precedi ng cl ai a I|qU|d

¢ distharge energy generator. 6. A recording he ﬁiﬂ“k‘m‘ li‘tl aimb5,
wherein the |iquid di scharge ener gy an 10
el ect ronechani cal converter or * an electrothernal converter.
recordi ng head according to any precedl g claim conprising two or nDre
passages. 15 8. A nethod of making a I#duid jet recordi ng head, conprising
form ng a base w recess d a | at.e he ;base, t e
the recess, there y 26 9888§a*§ﬁ thﬁ ggéggdgng %% ca%ek ﬂdr 2 r%bor 1‘'ng

“liquid supplied t@hé{*éiﬁeadth&’“eﬁﬁhﬂet hcspl Abfel Soft P&aa%d R kregis ,t 0
the base or to the plate a filmof a radiation-curable adheS|ve materi al ,
the total vol une aéxrybhicnméesinabri winpeiti reslbei.ng no nore than one 25
tenth of the volune of the passage, whereby the thickness of the
filmis small enough not to flow into the recess during curing, to

bl ock Ilcugd_flomg A recording head according to any preceding claim,

comprising a liquid discharge energy generator.

6. A recording head according to Claim 5, wherein the
liquid discharge energy generator is an
.10 electromechanical converter or an electrothermal

converter.

7. A recording head according to any preceding claim,
comprising two or more passages.
15

8. A method of making a liquid jet recording head,

comprising forming a bese with a recess, and attaching

Y a plate to the base to close the recess, thereby
20 - defining a passage in the head for a recording 1liquid
supplied to the head, wherein the plafe is attached by

applying to the base or to the plate' a film of a
radiation-curable adhesive material, the total volume

- of the material in the film being no more than one

25 tenth of the velume of the 'passage, whereby the
thickness of .the film is small enough not to flow



therein, positioning the plate on the base wth the adhesive film
t herebetween, and curing the adhesive fil mby passing radiation through
the plate. 5 9. A nmethod according to Claf%T_Q—“VhETerﬁ—-{

Tesin 10 “To. A 'method. accor d?ﬁ;erlé" LI ma[!g ol curani®
13

rays

radiation is an electron bean1 x traviolet®rays,m
a i nation of these. A

visible light or X-rays,

met hod according-to Caims8, 9 or 10, wherein the flat plate nenber S

made of gl ass, eqkey ridse recesyl daringi ouringi, nyltioc bleckn 1ighid Alaws hod
according to any of Cains 8 to 11, 20 wherein the radiation-curable
adhesi ve nmat eri dthexeinf Ep%ll?im‘limtflbe Plsteprometthed Boae diwigh o theny

of Cains 8 to_ 11, wherein the radiation-curable adhesive material is
a 25 i qui d ghRstEsFiine r‘eg?ﬁe%ﬁwssm. oAnd curing, the [adhesidts di ng

to any precedin | mher n r adi ur, esive "materi al
is further subgfé’cJ[ obni'opﬁsﬁ P?nﬁ?ﬁ%ﬁﬁﬁﬂ %E}FPHS é:i:& ipgﬁ ed’y the
appl i cat |5on of heat
9. A method . according to Claim 8, wherein the
radiation-curable adhesive material is an

ultraviolet-curable resin.

10 10.. A method according to Claim 8, - wherein the
_ radiation is an electron beam, ultraViblet rays,
infrared rays, visible 1light or X-rays, or a

combination of these.

15 1l. A method according to Claim 8, 9 or 10, wherein
the flat plate member is made of glass, epoxy resin,

acrylic resin or vinylic resin.

12. A method according to any of Claims 8 to 11,

20 wherein the radiation-curable adhesive material is of
a dry film type.

13. A method according to any of C;ﬁims. 8 to 11,

~wherein the radiation-curable adhesive material is a

- 25 - liquid photosensitive resin composition.



©»15. A nethod according to any preceding claim wherein the recesses in the
‘base are forned fromcured fil ns of phOtosenSItl,jLiiﬁu4F~&GP—*—“Tﬁ' A

‘ met hod according to any preceding claim wherein th head
FCO Tises two or' nore passages. 17. A liquid J\mml i mi M‘e

substantial |y, ‘as 15 described with,reference Figures 6
to:8, of the drawings. 18. A nethod of nmaking a I|qU|d Jet recordi ng
head substantially as described with reta(ence to Figures 1 20 to 5, or
Figures 6 to 8, of the draw ngs.

14. A method according to any precedihg claim, wherein
the radiation-cured adhesive material is further
subjected to a polymerization-curing reaction, by the

application of heat.

'15. A method according to any preceding claim, wherein
the recesses in the base are formed from cured films

of photosensitive resin.

10 16. A method according to any preceding claim,
wherein the recording head comprises two or more

passages.

- 17. A 1liquid jet recording head substantially as
15 described with reference to Figure 5, or Figures 6 to

8, of the drawings.

18. A method of making a liquid jet recording head
substantially as described with reference to Figures 1

20 to 5, or Figures 6 to 8, of the drawings.




