2157232 A METHOD OF MAKI NG AN | NK JET RECORDI NG HEAD The present invention
relates to a nethod of 5 meking an ink jet recording head, of the type

forydenerating ink droplets used in an ink'jet: recording systen1é£ ggﬁéﬁ,
ipk droplets are denerated and deposited onto a record méedi um su ) 32

paper to make'a record. 10 Ink jet recording systems in which ink droplets
are generated and deposited onto a record nmedi um such as a paper to nmake a
record, generate a 15 negligibly snmat |1 moise in operation,.allow high
speed recording and can nake a record on plain paper w thout any speci al
process such as fixing. Various types of apparatus of this system have been
vi gorously devel oped. 20 The recording head of an ink jet
recorder usually has an orifice through which ink is discharged, an ink

path congect edAtﬂEtrﬁsu%rfMﬁﬁxﬁ@dmnihﬂdhﬁe ﬁE@ékb!tﬁ& HRaBhi ch an ener gy
for discharging the ink acts on the ink, an ink reservoir for storing

therein 25 the ink to be supplied to the ink path and an i nk supply hol e
t hrough which the ink is supplied to the |nk

The present 1nventlon relates to a method of
5 making an ink jet recording head, of the type for
generating ink droplets used in an ink Jet recordlng
system in whlch ink droplets are genherated and
deoosited onto a record hedium such as e paper to make

a record.

10 .

Ink jet recording systems in which ink
droplets are generated and deposited onto a record
medium such as a paper to.make a record,_ generate a

15 negligibly small noise in operation,.-allow
high speed recording and!can make a record on
- plain paper without any‘special process such as fixing.
Various types of apparatus_of_this system have been
vigorous;y developed.

20 _ . The recording head of an ink jet recorder
usually ﬁas an orifice through which ink is discharged,
an ink path connected to_the orifice and including a
portion in which an energy for discharging tne ink
acts on the ink, ao ink reservoir for storing therein

25 | the'ink to be supplied to the ink path and an ink supply

hole through which the ink is supplied to the ink



~2- 1 reservoir fromthe external of the recording ‘head. The energy for

di scharging the ink in the record operation is created by an .energy
generating device such as heat -generating device or piezoelectric deV|ce.5
arranged at a predeterm ned position in the portion of the ink path which
applies the energy to the ink (energy acting portion). O the ink jet
recordi ng heads of this type, a recorglng head whi ch can be mass-produced
with a high 10 precision is one in which a wall made of a photosensitive
resin filmwhich fo ngrthe ath and the_ ink reservoir is forned on a

substrat & oﬁe%ﬁﬁ%%1¥ ?ﬂktB?sERQFﬁBaén8f9§hﬁeﬁ&%ﬁﬁ4ﬁ?%ﬁ§ﬁ%ﬁa |s nount ed,

and a cover for the_jnk path K reser¥ ir for

Fig. 1 shows ngjor %%?t?§ﬁ§ggf grt 6F8§Fr§%§ﬁp| F’ ﬁﬁrq|qk j et
di k

;228;d:23 H%%g aﬁﬁ%%?a '§§%§g§ esY a%ng%ﬁ r%g %%rou 1%#C%h|hefs

di scharged-§ gcf 064" fb ¥t NgeAELRE EhT: aBYTREAG:2 p%Q(z%%&%t&& dei At h

connected to the orifice™l an aving a portion (not shown) 1n which a

di schar g5 ngaerene¥a 9g8pes %?Qd@i‘eémﬂhéahEbghlﬂgoﬁna&ﬂ)ﬁt@e PRIrdliidd ofevi ce 6
nounted on a substrate 5 acts on the in nuneral 3 denotes an ink

reservoir fefieSiplyatly wh€chnkppriebethekederigdt ko2 theuimikal 4 denotes an
i nk supply hol e through which the ink is supplied to the ink reservoir 3
from (energy acting portlon).
Of the ink jet recording heads of this type,
a recording head which can be'mass—produced with a high
10 pfecision is one in which a.well made of a photosensitive
resin film which forms the ink path and the ink reservoir
is formed on a substrate on which the ink discharge
energy generating device is mounted, and a cover for.the'
ink path and the ink reservoir is formed.
15 ' Fig. 1 shows major portions of a typical example
of such prior art ink jet recording head. It is a
perspective -view of the. 'prior art 1nk jet recording head.
Numeral 1 denotes an orlflce through which
liquid is discharged"to form flying droplets, hﬁmeral 2 \;J
20 genotes an ink”path.conneeted to the orifice 1 and
having a portion (net shown) in which a discharging:
energy generated by a discharging energy generating
‘device 6 mounted on a'suhstrafe 5 acts on the ink; numeral
. 3 denotes an ihk reservoir for supplying the ihk to the ink
25 path 2, numeral 4 denotes an ink supply hole through
which the ink is supplied to the ink reservoir 3 from

the external of the head, numeral 5 denotes the substrate



the external of the head, .nuneral 5 denotes the substrate -3 1 on which
tHe «di scharge energy generating devices 6 are nounted to face the ink paths
2, {and nuneral 7 denotes a cover. A so-called:-full-nulti recording head in
wh#Eh 5 a plurality of orifices are arranged at a high density is suitable
f'or hi gh speed iecording of a high re§q1qgion I mage. Wen the ink jet
recordi ng head shown'in Fig. 1 is constructed as the full-multi recording
head for the high speed recording, refilling of the ink fromthe 10

external of bhewhaet dng dieathdryd %éﬁfrmeﬂm-?fdé@iéé@%féﬂ ent, and
|

stabl e di scharge of the ink and high response to a discharge signal are not

attai ned. Susbusiiedt ¢enifage atR GANSigimd 1,0 dif1 diandal e &dhodsire of
the recording head. Since the ink 15 path 2 and the ink reservoir 3 are

formed in unieoepvelre depth of the ink reservoir 3.is equal to the depth of
the ink path 2. Since the depth of the ink reservoir 3 is determned with
the sizes of the inkapsolrcalded tthd lomultce reatord ity ibvgpd tin twisickpacity
of the ink reservoir 20 3 is not sufficient enough to store the ink
necessary % oar BplaRy isypify orid licgs are rganged iaty afhigik deasity. |n
order to résgLvigEQQb?2°¥%r§5£ﬁ§§‘Qﬁﬂe&#¥§ﬂ5¥21ng.of a high resolution
image. When the ink_jet'recording héad shown in Fig. 1
.is constructed as the full-multi recording head for the
high speed recording; refilling of the ink from the
\J 10 external of the recording head to the internal thereof
is insufficiént, and stable discharge of the ink and
high response to a dischérge signal are nét attained.
Such shortcoﬁings are considered to be due to
the structure of the.recording head. Since the ink
15 path 2 and the ink reservqir 3 are formed in union, the
depth of.the ink reservoir 3His equal to the depth of
the ink path.z. Since the'depth of the ink rese:vbir
3 is deterﬁined.with the sizes of the ink path 2 and the
orifice 1 ddminéting it;'fhe gapacity of the iqk_reggrvoir
3 is not sufficient.enough-io storé thé ink.necgssary go
rapidly supply the ink to the plurality of ink péth$ 2.
| In 6rder to'resoiQézthe above structural pfoblem,
the ink path'and.the ink reservoir may be construcﬁgd to
have sizes to satisfy their respective fqnqtions in
25 order to form.the ink rese#§oir of A'suffiéienylcapacity.
| Fig. 2‘shows a pérspectiveEQiew of a typical_

' example of such a recording head.



the ink path and the ink reservoir may be constructed to have sizes to
satisfy their respective functions in 25 order to formthe ink reservoir -of”
a sufficient capacity. Fig. 2 shows a perspective view of a typical exanple

of such a recordi pg head. -4- 1 In the recording head of Fig. |,
2, a wall made of photosensitive resin which forns the ink path 2 is formed
on a substrate 5, a ceiling or cover Z gs_over-. layed to formthe ink path

2, and the ink reservoir 5 3 nade of ceramc, glass or resin is bonded.

o ge. enoudh- 1o sati sy THIToTREBERy] BemfLRE: Fifis 2nch (FRILHMSGEEof the
Cho recor di nP 0 EF BTG, Ko gt RELEE Fefne FoncitRiortEer iFr 5 and the
substrate 5 (S TARn Tha PR e S, Ao lILPEE Soved Boif BVEE T and

experi ence of1AfdXS forittie | LA pafR B! eaﬁ&%éeﬁ%ﬂé nﬁi&’f&o# 15

precisely position the ink reservoit 3 and prevent t K path 2 from
bei ng cl ogfeds Madd 1o WekanfELGIALW dr £601NOES  BoRIBE! | VALYordiddiy,
recording head is poor. According to the present invention there s
the ink path 2 and the ink reservoir 3'are_c6nstructed
to be large enough to satisfy their respective functions
-'and the shortage of the capacity of the ink resefvdir 3
described above is resolved. However, in the recording

10 head of this structure, since the ink reservoir 3 and

the ink path 2 are separately formed and the ink reservoir
3 is bonded on the substrate 5 to form the recording
head, the number of steps increaSes:énd experience of
an expert and a long time are required in order to.
15 precisely position the ink reservoir 3 ahd préveht the
ink path 2 from being clogged by the bond. Aécprdingly,
thé mass-productivity of this'réCOrding'héad is poof.
Acéording_to the present invention there is
'brbﬁided a method of making an ink jet reco:ding head A
- 20 coﬁériSiﬁg: - L
fdfﬁing'dﬁ a substrafe a hardenediphotpsensitive resin film
fo provi&e af ieast wallé pf aﬁ.ink path-énd én ink
réServoir; - |
fofming a covef.for'géid ink path.and:said igk feservdir,
25'said éovei being formed;with”é.fecéss éf_an érea thereof
facing said ink rééeﬁvoiﬁ; éhddseéuriﬁg:the éqver to the

resin film.



provi ded a nethod of making an ink jet recording head 20 conpri sing:
forming on a substrate a hardened photosensitive resin filmto provide at
lLeast walls of an ink.path and.an ink reservoir; form.ng a cover for said
ok path and said ink reservoir, 25 said cover being formed with a recess
cat” an area thereof facing said-ink reservoir; and securing the cover to the
resin film -5- .This invention also provides a nethod of nmaking an ink
jet recording head having an orifice for the ejection of a recording

i quid, which conprises recessing the surface of a base nenber to
provi de a chanber for 5 recei.vi rg 8 i=qui d supplied to the head and a
passageway for conveying liquid fromsaid chanber to the orifice, forning
in a surface of aTbhdsedinwyemidon alseeproyigest iaomedhode 9fo makipgnienh imk
recessed portion qof ;said surface_ of the base nenber, and attaching the

cover 10 menbdPti o TERETHDS heddk havinge afy prafige; Sore Fhen Misgtion
[ecesse pOr ) ono el S G It SRS B LRGP 4R A B (1

portions of pri or sileabek b 'FCHaFd'Inda®ds +to provide a chamber for

| 5 _ receiving liquid supplied to the head and a passageway

| | for conveying liquid from said chamber to the orifice,

forming in a surface of a cover member a recessed

portion corresponding with a récessed portion of said

' : surface of the base member, and attéching the cover

10 member to the base member, whereby said corresponding
recessed:portions define tbé chamber therebetween.
Reference is made to the drawings, in which:
15 Figs. 1 and 2 are perspective views of major portions
of prior art ink jet recording heads;
Fig. 3 is an exterha; perspective view, including a
v sectional view, of an ink jet recording head made by

20 the method of the present invention;

Figs. 4 to 11 show a method for forming the ink jet
.récording.. head 4in - accordance with the present
invenfiop; and |

25 |

Fig. 12 is a sgctional view of another embodiment of



Fig. 3 IS an external Pperspective view, i ncl udi ng- a .sectional view of

an ink jet recording head made by 20 the method of -the present st
invention; Figs. 4 to 11 show a - nethod for formng the ink jet recordlng W,
head in accordance wth the present invention; and 25 Fig. 12 is a
sectional view of another enbodinent of =~ -B- the ink jet retording head
made by the method of the present invention. In Fig. 3, nuneral 1 denotes

an orifice, nuneral 2 5 denot es- gnh- i'nk path, nuneral 3 denotes

an ink reservoir, nuneral 4 denotes an ink supply hole, nuneral 5
denot es a subst r athee anthkiunpetl récdedbhgsheadomade bBg the mBEhdANGEI €As Of
those elenents are identical to those of the prior art recording head in
Fig. 1. Wile rexesepbninvesrtyon.3, an energy generating elenent for
generating an energy to discharge ink fromthe orifice 1 to formdroplets
and- el ectrodes connected to the 15 energy generating elenment to supply

a discharge signay, teydhe gnergingene it ABHotbg™ER! 218185 2"854e 201 "5
substrate 5.. B

5 denotes an ink path, numeral 3 denotes an ink

reservoir, numeral 4 denotes ‘an  ink supply hole,

numeral 5 denotes a substrate and numeral 7 denotes a

cover. .

10 The functions of those elements are identical to those \u2
. of.the prior art recording head in Fig.f 1. Whiié not
o sﬁown in Fig. 3, an energy generaéing element for
generating an energy to discharge ink from the-orifice
1 to form droplets and- eledtrodes connected to the
15 energy generating element to supply a discharge signal
to the energy generating elément are arrahged on the

substrate 5.

In the method of forming a recordihé head in

20 '.  accordan¢g-with the present invention, a recess is -
.' forﬁéd in. the . cover 7 of the ink pafh 2 and the ink
reservoir 3, at a ceiling area of the ink reserﬁoir 3

in order to inérease a cépacity of thenink’reservoir 3

so that a sufficient amount of ink to assure a high-

25 ink discharge in the ink reservoir 3.



In the method of forming a recording- head in 20 accor dance
wtth the present invention, a recess is formed in the cover 7 of the
ink path 2 and the ink reservoir 3, at a ceiling area of the ink reservoir
3 irorder to inctease a.capacity of the ink reservoir 3 so-that a

sufficient ampunt of ink to assure "a high 25 i nk discharge in the ink
reservoir 3. Figs.” 4 to 10 show an odi nrent for manufacturing the ink
jet recording head in accordance with t present invention. 5 As

shown in Fig. 4,_.a dry filmphotoresist 8 (filmthi.ckness 25 to 100 pm
is laninated at a F&88-of $°519 shoy any embediment fon senwfaciuring, the

kg/cm on. the substrat f._al < Geram . Jyesin_qr al _on which
the discharge ené'?’gyﬁege%grggﬁaﬁageﬁgégn?'%aﬁrgfdféance I’F&H'tm:; e Tﬁ’gﬁené:s
shown in Fig. 5 indeRk2baA;Msk 9 -having a light non-transmissible pattern

9P in the shape of the orifice 1, ink path 2 and ink reservoir 3 is
overl ayed 15 . on the dry filmphotoresist 8 on the substrate 5, and

5 As . shown in Fig. 4, a dry film photoresist 8 (film
thickness 25 to 100 pm) is laminated at a rate of 0.5

_ - S - . 3
to 0.4 £/min under a pressure of 1 to 3 kg/cm on. the
substrate 5 made of glass, ceramic, resin or metal on
which the discharge energy generating element 6 is

o/ 10 mounted.

Then, as shown in Fig. 5, a photo-mask 9‘having a
light non-transmissible pattern 9P in the shape of the
orifice 1, ink path 2 and ink reservoir 3 is overlayed
15 on the dry film phoforesist 8 on the substrate 5, and



1 alight (arrows in Fig. 5) i-s exposed to the photo-mask 9. The pattern
9P i s designed and the photonmask 9 is positioned to the substrate 5 in such:=
a manner that an area of the pattern 9P which corresponds to the ink 5 ;7
path covers the ar.ea of the discharge energy generati.ng el erfent 6‘arrange"3J
on the substrate 5 so that the el enent & Fs mounted in the inK pat h fornmed
after the exposure and devel opi ng processes. Through thi§ exposure process,
the areas other 10 than those covered by the pattern 9P, that is, the area
of the phofjoregi $igfit exapsedsbint Pegl.i ght iar expokrbetbZ eeapobardasrd and
rendered sol vent non-di ssol vabl e while the unexposed areas renmai n sol vent

di ssol vabl e. 19,1 sSThBepattepadopnie dekaghk@ angathe pabyemhsk59 ssch as
trichloroethane = that the sol vent "di ssol vabl e unpol yneri zed (unhar dened)
areas of the dpgsitionedoto-thessabsBrate 8i 4aokuett anmahherhshdened areas
8H of the photoresist remain on the substrate 5 as shown in Fig.- 6. The

har dened phot carsaxeafofntBél patteens@Bswhich Go2Pespohdst her ther dsked to
enhance the anti-dissolvability of the film8H The photoresist film8H may
be further °harBakbdceyersathagareaaef 18bpefdischargeoenesgyigenerabingnut es
to thermally polynerize it, or irradiate ultra- viglet ray. The conbination
of those is prel@preRkcbd arrapged gRnthe gREStratenal FOotheheth@k path 2 and

Lo 1k reservol nagegof g e gensd. phol gy [SehokolhLd SEbLe [RLMed 25

; .. exposure and developing processes. -
Through this exposure process, the areas other _
10 than those covered by the pattern 9P, that is, the area \_}
of the photoresist 8 exposed by the light are polymerized
and hardened and rendered solvent non-dissolvable while
‘the unexposed areas remain solvent dissolvable.
It is then dipped into volatile organic solvent
15 such as trichloroethané ° that the solvent dissolvable
unpolymerized (unhardeped) areas of the dry film photo-
resist 8 are dissolved and the hardened areas 8H of the

photoresist remain on the substrate 5 as shown in Fig.

6. The hardened photoresist film 8H on the substrate 5

20 is further hardened to enhance the anti-dissolvability
of the film 8H. The photoresist film 8H may be further
hardened by heating it at 130°C to 160°C for 10 to 60
minutes to thermally polymerize it, or irradiate ultra-
violet ray. The combination of those is preferable.

25

In this mannér, the side wall of the ink path
2 and the ink reservoir made of the hardened photo-

resist film 8H is formed as shown in Fig. 7.



In addition, the cover 7 i.s forned in the follow ng manner. As shown in
Frg«~ 8, a dry filmphotoresist 10 is fornmed in a simlar manner to that
desgri bed 5 above on a plate 7a nade of glass, ceramic, resin or netal and
havihg predetermni ned shape and size, in which the ink supply hole 4 is
for,med. Then, ‘as shown in Fig. 9, a phgfo-mask 11 having a |ight
non-transmni ssible pattern | P having a T) shape of the ink reservoir 3, is
overlayed on the dry film photoresist 10 formed on the plate 7a, and a

light (arrows in Fig._9) i XROS to the oto-nmask 11. The pattern 11P
i s shaped land posi ti grrlleédtdgtt c"g]'pl gﬁee cf’a‘t'elrnp;;ulcsh fraga% et t'{}?f[ the portion

of the patte ' the ink reservoir covers the plate 7a in w ch
the ink supng}%gréﬁg F%Bb%%ﬁed and the supply hole 4 is formed in-the

| upply-ho! \ : : £t af d
sealing o e i nk regecyaim Wi ﬁ%d-séormfﬁ"% %é;@d%te o

devel opi ng steps. Then, the dry m phot or esi I'm1 O processed by

solvent in the saMEoFmBACAindd sAmiSiadewRinned & HaK qdy fygdred on the
substrate .5, to formthe cover 7 having the recess 12 as shown in Fig. 10.

The cover 57 aBo@ppbhed plhtet Na haddedd qllaeisqr @irdmild | dddid ormed on the
substrate 5 such o :
: or metal and haying predetermined shape and size,
in which the ink supply hole 4 is formed.
Then, as shown in Fig. 9, a photo-mask 11
having a light non-transmissible §attern 11P having a
\,/ 10 shape of the ink reservoir 3, is overlayed on the- dry
film photoresist 10 formed on the plate 7a, and a light
(arrows in Fig. 9) is exposed to the photo-mask 11.
The ﬁattern 11P is shaped and positioned to the plate '
~7a in such a manner that the portion of.the_pattern
15 11p facing thé ink reservoir covers the plate 7a in
wich the ink supply hole 4 is formed and the supply
hole 4 is formed in the sealing of the ink rése:voir_
which is formed after the exposure and developing steps.
,lThen,.the dry film_photoresist film 10 is
20 proce#sed by sqlvent in the same manner as the sidewall
of the ink path formed on the substrate 5, to form the
cover-7 having the recess 12 as shown in Fig. 10.
| lThe cover 7 is applied onto the hardened
bhotore#ist film 9H formed_on_thg §ubstrate 5 such
25 that the ;eqess_lz_of the cover 7 forms a top of the
ink reserQoir. Theﬁ, the.hardened photoresist film

10H of the cover 7 is heat treated and/or treated by



25 that -the recess 12 of the cover 7 forns a top of the ink reservoir.
Then, the hardened photoresist film 10H of the cover 7 is heat treated
and/or treated by 1 ultraviolet -ray-to further enhance the )
anti-dissolvability of the photoresist film 10H and the bonding force of »
the bond between the photoresist film 10H and the photo- resist film8H 5
Finally, the assenbly is cut along a ain line A-B shown in Fig,” 12, and
an ink supply tube (not shown) which I.s to be connected to an ink tank (not
shown) externally of the recording head is fitted to. the ink supply hole 4
to conpl efe %/"e‘c%}‘%ﬁ TPAh R Hartheryenkance fhe @tir-rsbimhmi%ity he

cutting int l.ast_.step is. to-optinjze a distance between the discharge
energy generh iRy & e%lsatnotoi)%%*f and the honding fpxce of

appropri at el,y. _sel ec I.n accqgrdance wth the desi 15 of the recording
head. In thé'x‘per ?s?g'rﬁ %ger%woecﬁ}’rre e qq}?gtocroevse‘rs*i 5’2’(5‘? nﬁﬁ" APd he RUHP T he

phot or esi st fdd; st ate and the recess is forned by patterning the
phot or esi st fiéllﬁt()%]’[]%?r?g{'l vely, it may be forned by etching a predeter- 20

mned. arga of the Wil iy, iiddbedly ¥ b bl Y Ui aidd M My be
formed on the etched platé and
A-B shown in Fig. 12, and an ink supply tube (not shown)

which is to be connected to an ink tank (not shown)
{ externally of the.recording head is fitted to the ink

supply hole 4 to complete the recording head as shown .

10 in Fig. 3. | |

’ The purpose of the cutting in the laét'step
is to.optimize a distance betwéen the discharge energy
generating element 6 and the orifice 1. The distance
is appropriately selected in accordance with the desién
15 of the recdrding head. '

In the present embodiment, the cover is formed
by laminating the phdtoresist film on the plate and'thé
recess is formed by patternihg the photofesiét film.'”
Alternatively, it may be formed by etching a predeter- —

20 mined_area”Of the plate by étching solution, and a |
photoresist film may be formed on the etched platé'and
it may be patterned to form a cover having a deeéer.
recess as shown inTFig.'lz;- |

_ " Two ofaméré reéeﬁsés:ﬁay“bé formed or théj maf
5 pe grooVes._'KlternatiVely, a éombination_bf the |
recesses and the éroo&esjmay be formed.

In the ink jet reconding head formed by the method of the present



It may be patterned.to forma cover having a deeper tecess as shown in Fig.
12..~ Two or nore recesses may be formed or they nmay 25 be grooves.

Al tepnatively, a conbination of the recesses and the grooves may be
formed. In the ink jet recording head fornmed by the nethod of the present
1"invention, since the recess is‘*foried i,n the ceiling of the ink
reservoir, the capacity of the ink reserd&ir Is larger than that of the
prior art recording head in which the wall of the ink path and the ink
reservoir, 5 made of the photosensitive resin filmis formed in union on

t he substr afle. 1¥QMYrThg|SANGhLheyreerss b riprnedictnl the mailing he net hod
of the present jnventjon has a structure which allows efficient ink '
refilling vvher?é Hehe kit FFeRPIERLF i thekararitey of the (ink weserveOdLct ure.

1 1 o PGSR of ot R At o it
rolded 5, {1 ST VL A, 6 vhe e A R O Sl B o
onTec L1k SERB e e YIRS AL S S o Tl o
recording headidiibr %1l SurstrAR © Abkrdthgf\C it ink jet recording
| head formed by the method of the present invention has a structure
which allows efficient ink refilling when the recofding
head is constructed in a full-multi structure.
o 10 Further, siqce the wall of the ink path and
the ink reservoir of the ink_jet_recording head of the
present invention can be integrally molded by the photo-
sensitive resin, the molding process is simplified
as compared with the prior art recording head in which
15 the separately formed ink reservoir is bonded to the

substrate. Accordingly, the method of the present

invention is suitable for high precision mass production
{ of recording_hgads, aﬁd is also éuitable,for producing,

\ﬁ/ recording heads having .compact structure.
20

25



recordi ng heads having conpact _structure. 2025 212 CLAIMS: 1. A nethod
of making an ink jet recording head conﬁmll ﬁﬁ 5 form ng on a substrate *

a hardened photosensitive resi 2“ mmm at least walls of an inKyy,
path and an ink reservoir; for said ink path and sal d;

i nk 10 reservolr, said cover elng forned wWth a recess at &n area
t hereof facing said ink reservoir; and securing the covér to the’resin
film 2. A nmethod according to claim1, wherein said cover 15 is forned

by | am nating together a plate and a r&aess form ng nmenber. 3. A nethod
according to clalgﬁﬁlygerein said recess formng nenber is a hardened

phot osensitive re I'm 20 formed on the plate. 4. A nethod according
to claim2 or 3, wherein the recess extends into said plate.

1. A method of making an ink jet ”recording head

comprising:
- .
forming on a Substrafe a hardenéd photoéensitiVe resin
£film to provide”at'leasflwalis of.an ink patﬁ and an
ink reservoir; | - _' | |
forming a cover for said ink path and said ink U
10 reservoir, said cover being formed with a recess at an
area thereof facing said ink reservoir; and _éecuring
the cover to the resin film.
2. A method according to claim 1, wherein said cover
15 is formed by laminatihg togéther a plate and a recess
forming member.
3. A method according to claim 2 wherein said recess
forming member is a hardened photbéensitive resin film
20 formed on the plate.

- 4. A method according to claim 2 or 3, wherein the

recess extends into said plate.



13 5. A nethod according to claiﬂr2~—3—9L_AT_mnngLp said plate is made
of .-gl ass, resin, ceramc A nmethod according to

cl ¢ Lﬁ]l wherein said cover is ﬁ"’uﬂ' A nmet hod according to
cl 6 wherein said cover is ceramc.or netal. 10 8.
A met hod according to claim1 mhéreln sal réceds includes a plurality of
recesses. 9. A nethod according to claim1l wherein said recess 15

i ncludes a plurality of grooves. 10. A hod according to claim1 wherein
said recess includes a conbination of recesses and grooves. 20 11. A

nethod of makings.an iank fedihddc@dbcriigad t\d1ine2, 013 fdf e f Gihdi@in
ej ection of a recording liquid, whi ch conprises recessing the surface

of a base nenber t®ginbploeten dEanmmadd oroff eqiass)g | impsih Sumdraniic o dhe
head and a passageway for conveying 25 liquid fromsaid chanber to the
orifice, formng imetadurface of a cover nenmber a recessed
portion

5 6. A method according to claim 1 wherein said cover

is a single member.

7. A method according to claim 6 wherein said cover
is made of glass, resin, ceramic or metal.

~10.
8. A method according to claim 1 wherein said recess

includes a plurality of recesses.

9. A method according to claim 1 wherein said recess

15 includes a plurality of grooves.

10. A method according to claim 1 wherein said recess

includes a combination of recesses and grooves.

20 - 11, A method. of making an ink jet reco:ding head
having an orifice for the ejection of a recording
liquid, which comprises recessing the surface of a
base member to provide a chamber for receiving 1liquid
supplied to the head and a passageway for conveyihg

25 liquid from said chémber to the orifice, forming in a

surface of a cover member a recessed portion



corresponding with a recessed'portion of said surfaee of the base nenber,
and attaching the cover j ",lﬂ] wher eby said
correspondi ng recessed portl mﬂm" I m["m rrber t herebet ween. 5 12.
met hod of naking an ink jet * récotdithg S head substantially as .

her ei nbef ore described with reference to Figlre§ 4 to 11 of the _
acconpanyi ng draw ngs. 10 13. A method aof making an ink jet

recording head substantially as herejigbefore. descri‘bed with reference to
Figures 4 to 10 and 12 of the acconpanylng drawi ngs.. -

10

corresponding with a recessed portion of said surface
of the base-mémber,v and attachihg the cover member to
the base member, whereby éaid corresponding recessed

portions define the chamber therebetween.

12. A method of making an ink jet recording head
substantially-as hereinbefore described with reference

to Figures 4 to 11 of the accompanying drawings.

13. A method of making an ink jet recording head

substahtially as hereinbefore described-with reference
to Figures 4 to 10 and 12 of -the .accompanying

drawings..
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