- 1-" 2158777 Liquid Ej ection Recordi ng Head BACKGROUND OF ¢
THE INVENTION 5 Field of the Invention This invention relates to a liquid
ej ection recording head, and nore particularly to a liquid-ejection
recordi ng head, particularly an ink jet recording head, in which liquid,
flow path walls formed 10 of a hardened film of photoseqgitiyg, resin affd/or
wal I's surrounding a liquid chanber are forned on the sué 8‘51‘7;& substir at e
on which liquid discharge energy generating elenents are installed and a
lid plate is provided on top thereof. 15 Description of the Prior Art A
liquid ejection recording head applied to the ink jet recording systemis
generally provided with mnute, ink discharge ports (orifices), ink paths
and i nk dischargegéﬂﬂﬁﬂ/Eﬁﬁﬁﬁb??nﬁeEBFFFBgsHﬁPSVided in a 20 part of the

i nk paths. As a nethod of naking such a coventional ink jet recordi ng head,
there is known, for exanple, a nethod of formng mnute grooves in a

support RBXerOuNY T e "Bh¢ENPYoRULtiNg or etching, thereafter 25
Joi ni ng Fﬁe-support—nEﬂber—furnEd—mrﬁh the grooves to other suitable plate

and forgn pgehBK ol 1HRMEYVE{oni N the head nmade by such a nethod,

This invention relates to a liquid ejection
recording head, and more particularly to a liquid
ejection recording head, particularly an ink jet

e .~ recording head, in which liquid flow path walls formed

10 of a hardened film of photosensitive resin and/or walls
surrounding a.liqﬁid chamber are formed on the surface
of a substrate on which liguid discharge energy
generating elements are installed and a 1id plate is
provided on top thereof.

15 Description of the Prior Art

A liguid ejection recording head applied to the
ink jet recording system is generally provided with
minute ink discharge ports (orifices), ink paths and

ink discharge energy generating portions provided in a

20 part of the ink paths.
As a method of making such a coventional ink
jet recording head, there is known, for example, a
method of forming minute grooves in a support member
of glass or metal by cutting or etching, thereafter
25

joining the support member formed with the grooves to
other suitable plate and forming ink paths.

However, in the head made by such a method,



-2- 1:the roughness of the inner wall surfaces of the |iquid paths worked
by cutting i's too great or distortion is created in the |liquid paths due to
the difference, in+etching rate and thus, ii is difficult to obtain liquid
5. paths of a constaht path resistance and irregularity is liable to occur
to theink di scharge characteristic of the recording head during its use.
Al so, during the cutting work, breakage or planing of the plate is liable

to occur and {hepef Qéﬁﬁhﬁgﬁs%@ gnef s Arawf ﬁﬁﬁ.ﬂ!rgu;f@abés| ew and Q@thia ot her,
hand, when effecting the etching work, there are involved a nunber of

manuf ac- turingpatrpsworkeahbyesuktsngniantobngieasedrcasktoktiBauiact ure.
Further, a disadvantage common to the conventional nethods is that when a
grooved pl ate foreetedi th theuldgblidwppahhsdue to bhecan€fitednte anpl ate
provided with driving el enents such as el ectronmechani cal converting nenbers
(for exanple, peézbiegec@tECaeﬂehhnEs)i@rielééffécuhErnal0b©a¢erﬁﬁqgid
menbers (for i | e, heat 2 generatlng el enents) as ink discharge energy
generating el®neatBswafcA genekant PR& eReFg§tanepngnénirmaroudacityt ishe
ink fromthe orifices and formfly droplets, it is difficult to align
these plates andifhi€ S BHEHFtEBIEhgoﬁnﬁaéésﬁh8638tFBﬁra25356St&§ Sflqu|d

el eotion recordig hgad: GoNS' hghedut 9ngY ThEOTE NoRE, ] 28¥aNL20RR °

cutting work, breakage or planing of the plate is
liable to occur. and therefore, the yieldlof manufacture
N\ 10 js low and on tﬁé other hand, when effecting the
etching work, there are involved a number of manufac-
turing steps, which results in an . increased cost of
manufacture.
.Further, a disadvantage common to the conventional
15 methods is that when a grooved plate formed with liquid
flow paths is to be cemented to a plate provided with
d;iving elements such as electro-mechanical converting
membérs (for example, piezo-electric elements) or
electro-thermal converting members (for example, heat
20 generating'elements) as ink discharge energy-generating
elements which generate the energy acting.on ink to
eject the ink from the orifices and form flying
droplets, it is difficult to align these plates and
this is unsuitable for mass production.
25 So, as a liquid ejection recording head

constructed to overcome these disadvantages, a liguid

ejection recording head in which liquid flow path walls



ej ection recording head in which liquid flow path walls. -3 forned of a
phot osensitive resin hardening filmare forned on a substrate on which ink
di scharge energy generating elenents are disposed and a lid plate is i
provided on the flow paths is propesed,- for exanple, 5 by Japanese o

Lai d-open Patent Application No. 43876/1982. This liquid ejectiOon recorging
head nade by the utilization of photosensitive resinis excellent in 7

sol ving he edisadvapt aueneaulical dve W SoaNdaal feadsdaat the

finish accuracy of the "1 qui ow paths is 1 ow, e manufacturing

steps are cegRhe@alb?d a2RGYsRaa &y vl ik pfidraif A& isnd Yy Figures 1
and 2 of the acconpanying drawi ngs show two forns of such a conventi onal

liquid ej eclyenerh? ingC@nemapthicate |didgwssn Rmiresiid efprargeiguneral 1
desi gnates a support nenber formed of glass, ceramcs, plastics or a netal.
Ref erence nptrewdlded denathes faon watlhs isofpfoposed N fdre easipd, t he present
exanple) liquid discharge energy generating 20 el enents di sposed on the
support Senbgr Japahe stehd.adidseirery P atrenty\Anmiiccatt iory No enbiB 26 2198%¢ i s
made of heat generating el ements or piezo-electric elements. Wring for
signal inputting, ndthishdwguid edefitd@edatrihicnge keadrapade XY | n the case
of the heat generat.-, ] _ L. .
the utilization of photosensitive resin is excellent
in solving the disadvantages peéuliar to the.
conventional heads that'the finish accuracy of the
10 1liquid flow paths .is low, that the manufacturing steps o/
are complicated and that the yield of'manufacfure
is low.
Figu:es 1 and 2 of the accompanying drawings
show two forms of such a conventional liquid ejection
15 recording head. In these Figures, reference numeral
1l designates a support member formed of glass,
ceramics, plastics or a metal. Reference numeral 2
denotes a plurality of (nine in the case of the
present example) liquid discharge energy generating
20 elements disposed on the support member 1. As the
discharge energy generating elements 2, use is made
of heat generating elements or piezo-electric elements.
Wiring for signal inputting, not shown, is connected
to these elements 2. In the case of the heat generat-
2 ing elements, the liquid near the elements in liquid

flow paths 3 in which individual elements 2 are

provided is sharpiy heated, whereby the energy for



25 ing elements, the liquid near the elements in liquid flow paths 3 in

whi ch i ndividual e|lenents 2 are provided is sharply heated, whereby the
eﬂérgx‘for ~4-"1 discharging the ink i ghgenerated and the ink is dis-
charged from di scharge-ports 4 forned at the end of the flow paths 3. Al so,
wher eXfhe di scharge energy generating 5 elenents 2 are piezo-electric

el enents, the discharge energy for discharging the ink is |ikew se

generat ed by ;nmefiech&adivd brwd | Pk of st §enerateaenhd. thbergRyidi gghar ge of
the ink can be acconplished. Reference nuneral 5 designates a liquid
chanmber 10 conmmatdrgdd NBrovh tdid diRat el yodual 4| Fguindaf bewtpat BAa3ofA
surrounding wall 6B is forned around the |iquid chanber 5, and flow path
wal | s 6A are formed et vweethg h2. f| ow pat hs 3. - The surroundi ng wal | 6B and
flow path walls 6A nay be formed of a photosensitive resin 15 hardening
fil mby photolithographyls¢. ewvhephotbengiachayge Achedgpl aeneratingopunt ed on
the substrate 1 on which the flow paths 3 and |iquid chanber 5 are forned
in this manngr.elegRenty 3|a%e Fiezogehefrhriy eoemeAtss . thPadischargfi cs,

plastics or a netal and, for 20 exanple, a, photosensitive resin |ayer 8 is
formed on the j%ﬂ?ﬁﬁﬁsﬁﬁ?eﬁ%ﬁ?ﬁafﬁén.iHhﬁlégﬁ ¥s likewise generateg

by mechanicél vibration of these elements, whereby
discharge of the ink can be accomplished.
Reference numeral 5 designates a 1iquid chamber
-/ 10 communicating with the individual liquid flow paths 3.
A surrounding wall 6B is formed around the liquid
chamber 5, and flow path walls 6A are formed between
the flow paths 3. The surrounding wall éB and flow
path walls 6A may be formed of a photosensitive reﬁin
15 hardening film by_photolithography, i.e., photoengraving..
A 1lid plate 7 is mounted ‘on the substrate 1 on
which the flqw paths 3 and liquid chamber 5 are formed
in this manner. The 1lid plate 7 is generally formed
of glass, ceramics, plastics or a metal and, for
20 example, a photo#ensitive-resin layer 8 is formed on
the joined surface of the l1id plate 7.
.The formation of such a layer 8 may be
- provided by applying photosensitive resin liguid to
the lid plate 7 by the spinner coating method or by
"laminating photosensitive resin dry films on the 1lid
plate 7. Designated by 9 are liquid supply pbrts formed

in the 1id plate 7. Thus, a recording head 10 is



The formation of such a layer 8 may be provided by applying photosensitive
resin liquid to the lid plate 7 by the spinner coating nethod or by 25

| am nating photosensitive resin dry fhlns on the lid plate 7.- Designated by g
9 are liquid supply ports formed in"tHe lid plate 7. Thus, a recordi ng head
10is . - 5- 1 provided by joining the lid plate 7 formed with the s
phot osensitive resin layer 8 and supply ports 9 to the upper surfaces of®

the surreupdiodd dedl loy6B A fd aMdal iy Wld e 6A £Srmed with e exanple
shown in Figure 1 and the exanple shown in Figure 2 are simlar to each

ot her wi t hphlo¢ oexaerittiior tieatin eyt {8 eind s el  heper ©f9 arpaghe of the
surrounding wall 6B and flow path walls 6A, and the liquid ejecting

oper ati on uppehre sned@ceisng thadae Earkbyprdingledelh 6B sndrefes pstigeneral |y
known and t herefore need not be described. However, in the conventional
recordi ng Wéddsméde by the utilization of such photosensitive resin, when
adhesi vel y securin% the flow path wal|s 6A formed 15 of a photosensitive
resin hadeni ng fi FfeafFamd-avgnowsB ¥ rFigikre ekeandithe wrmnisl to the
flow path it has been technically

fow mgklslto %he L@dgglate oj hardening film £
ifficult POOUPIi AG CHEMEh0 FSmA I EI3F iR iRt LNRBNIMW tHheach ot her
over the eQ&EE%t&%%”%%at they differ in the shape of a part of
the surrounding wall 6B and flow path walls 63, aﬁd the
liquid ejecting operation in the.recording head 10
10 provided in this ﬁanner is generally known and therefore \J
need not be described. - |
- However, in the conventional recording head
made by the utilization of such photosensitive resin,
when adhesively securing the flow path walls 6A formed
15 of a photosensitive resin hardening f£ilm and the wall
6B for ink reservoir connected to the flow path walls
to the 1id plate of hardening film, it has been
technically difficult to bri;g.them into completely
intimate contact with each other over the entire joined e
20 §urf$ce thereof and therefore, spécifically, the
procedures as described below have been restored to.
(1) Uniformly applying an epoxy adhesive agent
or an acrylic adhesive agent to_a-thickness of 3-4 um
to the joined surface of the l1lid plate formed of a
2 material such as glass, ceramics, a metal or plastics,
- by the spinner coating method and joining it "to the

upper surface of the wall of photosensitive resin



20 surface thereof and therefore, specifically, the procedures as described
bel ow have been restored to. (1) Uniformy applying an epoxy adhesive agent
o€ an acrylic adhesive agent to a thickness of 3-4 umto the joined surface
of the lid plate forned of a 25 material such as glass, ceramcs, a netal

or plastics, by the spinner coating nethod @&d joining it to the upper
surface of the wall of.photosensitive resin - 6 - 1 hardening film

t her eby hardeni ng sai d adhesi ve agent; (2) Spinner-coating the joined
surface of the lid plate 7 with said adhesive agent, and then pre-
limnarily heafi nge¥¢Rn bageki i, abereby hakéeningnsaid sibesjee agent;
joining the Iid plate to {he upper surface of the walls forned of a

phot osensi tive resin hardehl ngPR1PRGT TRRREL)I ckRRNIPANES FF HaRe nef skhe

adhesi ve agent; ( irectly thermally fusing the lid plate, 7 10 fornmed of
a thernopl astic rgi?dp ?%r%éﬁlgkcﬁah ALkt er%%?ﬂ?*A@E&rEQ?H_Bfe’ o
polyet Il e, £ LR UREEL P AR RO aBLL 8 e bE PG GRRLHE g o
01T L esormsataal G il Lhalrdbe toneteSuphore of Lhe
her et o, : surface of the walls formed of a photosensitive resin
hardening film, theréby'éSSentially hardening said
"adhesive agent; |
i./ - (3) Directly thermally fusing the lid plate 7
10 formed of a thermoplastic resin material such as acrylic
resin, ABS résin or polyethylene to the_upper surface
of the walls of .1.:he Iphotosen_sitive. resin. hardening
£ilm; * and |
| (4) Stiéking a photosensitive resin layer to
15 the joined surface 6f Said iid plate, joining it to
the upper surface of fhe.wélls_of said photosensitive
resin hardening film,.and épplying a light t+hereto,
_thergby hardening thg_same.
I_:lo_wever, by any 'p_f.'the procedures as des_cribed
20 ‘above, bubbles may remain on the joined surface between
- the upper surface of the walls formed of the photo-
. sensitive resin hardening film aﬁd the 1lid plate 7.
Also, when the two joined members are strongly
. pressed against each other to bring them into
25_ intimate contact with each other, the adhesive agent

and the photosensitive resin provided on the joined

surface of the 1id plate 7 will protrude into the



‘
ther eby hardeni ng the sane. However, by.any of the procedures as described
20 above, bubbles may remain on the joined surface between the upper

surface of the walls formed of the photo- sensitive resin hardening film ¢
and the lid plate 7. Also, when the two joined nenbers are strongly pressed
agai nst each other to bring theminto 25 intimate contact with each ot

t he adhesive agent and the photosensitive resin provided on the joined’
surface of the lid plate .7 will pratrude into the - 7 - liquid flow
paths 4 to clog the liquid flow paths 4, and this has left a problemas

to the reliabil itigquid tfflow @aihs slirfacslod the 1#qubd £lew Vieths hed,

adj esi on has been done conpletely, stress and distortion have been
created by t hea!‘!ﬂ f s c has -"eﬁﬁésﬁ @roklen e Hto rthe| rekipbiibhy ofie
difference in ar adeS|on and this has sonetines led to the
occurrence of p JurEACe i ¢ plate 10 or distortion of

recordi ng head. Accordjngly the invention provides a liquid ejection
recordi ng head, <conprising a substrate having a plurality of wall

‘el ements 5 f or techa dleTéMsh whert Réhed SadjesHbie RdE SoedR IRSHE T cofisiétely, a

liquid chanber and a plurality of liquid flow paths conmmuni cati ng

therewith and opstresms t hrand)h dksforision o hawe extteen orcodatéd by the
difference in adhesion strength resulting from the
difference in area of adhesion, and this has sometimes
. led to the occurrence of peeling-off of the 1lid plate

10 or distortion of recording head.

Aocordingly, the invention provides a liquid ejection

reoording head, comprising a substrate having a

plurality of wall elements formed thereon, the

15 elements together defininé. a liquid chamber and a

plurality of liquid flow paths communicatinguthereWith

" and opening through orifices to the exterior of the
reoording'head,iand having additional support wall ;

elements arranged"on both sides'of; but speced from,

20 - the wall elements defining the liquid flow paths, the

- additional support wall elements being joined to the

wall elements defining the chamber, and a 1id plate

sealingly attached to said wall elements to cover the

chamber and the flow‘paths,_wherein the width of the

25 wall elements at the widest point thereof is no



r‘ecordi ng head, and having additional support wall elenents arranged
on both sides of, but spaced from 20 the wall elenents defining the
I§ qui d f|OMlpathS the additional support wall elenents being joined to
t he wal | el enments defining the chanber, and a |lid plate sealingly attached
to sand wal | elements to cover the chanber and the flow paths, wherein the

wi dth™of the 25 wall elenents the wdest point thereof 1is no
greater than twice the width at the né%#omest poi nt thereof. The liquid
ej ection recording head of the present 5 i nvention IS free of

dr awbacks and high, in eI| | at

wal | el enents, fo?ﬁgﬁtsr Eﬁﬁﬁr ﬁga ¥PPana%Bh8%os§ﬁgltﬁ9rkg E oﬁoéﬁ
surface of the sugﬁégggf evenly over the entire joined surface. 1 BRI EF
DESCRI PTI ON OF TH NGS Figures 1 and 2 are expl oded perspective views
showi ng two forns of the construction of a liquid discharge recording head
according to the prior art. 5 - Figure 3 is an expl oded perspective
vi ew showi ng an erhepl&quidtbﬁecbmenrutecondéhgthbehdqqu ditbehapgesent
recordi ng head of the present invention.

5 invention is free of drawbacks and high in
reliability. The 1id plate joins to the wall
elements, formed of a hardened film of photosensitive

resin on the surface of the substrate, evenly over the

entire joined surface.



.
Figure 4 is a plan view schematically show ng an exanpl e of the.defective
state occurring in the 10 joined surface of, the liquid discharge recording
head according to the prior art. DESCRI PTI ON OF THE PREFERRED EMBODI MENT Anf
enbodi ment of the present invention will 15 hereinafter be described w-tsh
reference to the drawings. In the preseﬁﬂ enbodi nent, of the previousl y#
descri bed cenenting procedures, the procedures of providing a )

phot osensitive resin layer on the joined surface of a lid plate, joining it

to the upper, surface 20 _of a wall rti 0w rnmed of a photosensitive resin
har deni ng f i nBRIER D 0 £NC3 o adopted. Figure 3 shows

an enbodi nent of 't he Sﬁeseht'f'ven i Qn, Refer‘nge nuner al designates a

substrate 10 forned b?uﬁ?is BP9cEr ﬁ?chP R 885??5ﬁpﬁﬁ f%ﬁ'% e‘ﬁquid
di schar ge_ener gy, 9efeT b BoEhEMBE! nd bAsPEARRTSH 8P Lheigupgtrate L, and
a wiring portion tor srgnal Tnpufting, not showni, I's connected to 5 these

el enents 2. F@&gggﬂgf?ﬁhﬁé&&f&iﬁaﬁﬁ$?ﬁFagﬁgrggkgeggtgh&@éé%é¥wé}9ps formed

of !photosensitive res rdenin wal T -portion are support

wal I's whi chgare not inpgiheet3c08t a5t edpiBablpbespbtt 8v€ widyi ded at 10
necessary positions fromthe view point”of the joining

showing an_example of the construction of the liquid

discharge recording head of thé_presént invention.
Figure 4 is a plan view schematically showing
an example of the defective state occurring in the | g_J
10 joined surféce of, the liquid discharge recording head

according to the prior art.

DESCRIPTION OF THE PREFERRED EMBODIMENT

An embodiment of the present invention will
15 hereinafter be described with reference to the drawings.

In the present embodiment, of the previously
described cementing procedures, the procedureé of -
providing a photosensitive resih layer on tlie joined = - -

surface of aflid blaté} jdining it to the uppef surface ~
20 of'a_wall portion formed of a photosensitive resin
: hﬁrdenihg film, and sensitizing hardening it are -
adopted. Figure 3 shows an embodiment of the present

invention. Reference numeral 1 designates a substrate



tothe lid plate 7, and the photosensitive resin hardening filmformng
these wal |l portions 6A, 6B and 6C can be nmade by the well-known

phot ol i-t hography met hod. 15 In the present enbodi nent, the wal

wi dt hs LA, LB and LC of these wall portionngA, 6B and 6C are substantially
equal--0 one another. That is, in the cas f Figure 1, the wall width LA
of the flow path wall 6A and the wall width LB of the surrounding wall 20 .
6B of the liquid chanber 5 have been substantially equal to each other, but
the wal | wi dtth f@rokdt od gdeser owalceré@isfs .t héd cwrsigredorunbmr iaf er veni ng
between the flow path wall 6A and the surrounding wall 6B has been

remar kabl y greattig@dd dischargg eperigy tdehemafelng eHieRaTeE® 2 td%e wal | wi dth
LA of .the flow path wall 6A and the wall wi dth LB of the surroundi ng wall
6B have been di PA&PeSEd on theo Substr adteher afd rfe Wil IPWRRTF 19 has been

greater than th% wal I, widqth LA, I.n contras I n the(preseq% | nventi on,
these wal | wi dt F9*h&FET e RN 10%s Pt iSHIXP e qifal Y A Dt her,

wher eby it h%§ Qlc%neegp%§f gezto elimnate the drawback of the joined
portion as wl | SC&r *0E"G8SEr i%Bed. Reference nuneral 7 desi gnates a lid

plate formed of glass O GRLANGS AL A YK e dWE{ Rl 6B denote wall

portions formed of photosensitive resin hardening
film. The wall portions 6C are support walls which are
not in direct contact with liqhid but are provided at
10 necessary positions from the view point of the joining
to the lid plate 7, and the photosensitive resin
hardening film forming these wall portions.ﬁA, 6B and
6C can be made by the well-known photolithography
method.
15 In the present embodiment, the wall widths LA,
o LB and LC of these wall portions 6A, 6B and 6C are
sﬁbstantially eqﬁal to one'énother. That is, in the
.caSe of Figure 1, the wall width LA of the flow path
Y, ' wall 6A and the wall widfh'LB_of the surrounding wall
20 6B of the liquid chamber 5 have been sdbstahtially
equal to each other, but the wall width LC of the
corner wall 6C of the cornmer portion intérvening
" petween the flow path wall 6A and the surrounding
wall 6B has been remarkably great.
Also, in the case of Figure 2, the wall
width LA of the flow path wall 6A and the wall width

LB of the surrounding wall'GB have been different



10 denotes a.layer of .photosensitive resin. Wen joining the |id plate 7
formed with the layer 8 to the upper surfaceg of the wall portions 6A, 6B
and 6C, use may be made of a nethod similar to that described in connection.
with the-prior art. 15 Paylng attention to the fact that such.s
conditions. regarding the wall w dths greatly af fect the occurrence ofﬁrhe
drawback of the joined portion, the inventor carried out cenmenting

experi nent

| he W dihs di vi dual _wal |
fornmed of ?ﬁe aForlou%Qérv%dydhn‘q}tweal ’ Lén’le %'V'n%a wal |'s 20

r
Cemsnt T oné pho Sethsi Ve reS| $7TH when

joining theplidepleatsho Jikgsyubstrate. The then cementing conditions and
the result F the examnation of:the state after the cenenting 25 wll be

shown in Table 1 belOWontrdstf[lid &Hd d@¥¥ddnd eidledz fdn| S¥rdsderr] O [err]
wall widths_have been made substanﬁially_equal to each
5 other, whereby it has become possible to_eliminate the
drawback of the joined portion as will later be
described.
Reference numeral 7 designates a 1lid blate_
formed of glass or ceramics, and reference numeral 8
10 gdenotes a layer of photosensitive :esin.__When joining. o \-j
the 1id plate 7 formed with the layer 8 to the upper
surfaces of the wall portions 63, GB_andHGC, use may
be made of a method similar to that described in
connection with the prior art;
15 Paying attention to the fact that such
conditions regarding the wall widths_greatly ;ffect
the occurrence of the drawback of the joined portion,
the inventor carried out cementing experiments by

variously varying the widths of the individual walls

N
20 forme&.of the aforementioned photosensitive resin
hardening film when joining the 1id plate to the
substrate.
The then cementing conditions and the result
of the examination of the state after the cementing.
25

will be shown in Table 1 below.
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The exam nation after the cenenting was carried out with observation being
éffected fromthe upper surface of the lid plate 7 by neans of a

met al | urgi cal m croscope and the nunber of places in which drawbacks 5.
such as residual air occurred was qé@nted. Figure 4 schematically showgzan
exanpl e of the drawback which occurred near the corner wall 6C. of Fi guie@#l.
That is, portions 20 indicated by hatching in Figure 4 show the o
non-intimate contact portions which occured due to the 10 presence of
residualyair. As i $hepparsnihatriom Biltlesr lhel relrem tetanplaas asyeriedn t he

di mensi onal ratio between the snmallest portion and the |argest portion of
the f|ow pavh wakhsobskheveticoubgiing wifleched threom ihroruppeal | which are 15
formed of the photosensitive resin hardening filmis 3 or greater (i.e.,
Experi ment §uRéace10fothg 1idapdage 73 byumsansofofdamedald wad@aled, wher eas
in the exanpl es wherein said dinensional ratio.is 2 or less (i.e.,

Exper i ment ®1RHESCePe ang t§‘eié?u§‘r‘?&r1f;}, PliReesy ife e BrdvRaskSks i s
sharply decreased. _Particylarly, in _the exanpl es wherein said di mensional
ratio | séj'ls{’f:.%efa,s Béfiluﬁgnta§IyN8§.culfr %d Y85 Cgﬁ’d’tt% eﬁéﬁﬁ’lr@s Ywherein said
di nensi ona Lo ' (1€ ame ri t he nunber
of dravvbac%ghgg]b?ékéé';gbhﬁo%g gr?alel,xaa %t r?erfer_lle%l %q%ycqe;%qah]%“j oi ned
surface mMaycRersahdnk@rbenkeibriied. Walil e Vresayugrhodi meply, sas the

cenenting -
portions 20 indicated.by hatching in Figure 4 show the-
non-intimate contact portions which occufed.due to the
10 presence of residual air.

As is apparent from Table 1, in the examples
wherein the dimensional ratio between the smallest
portion and the largest portion of the flow path wa;ls,
the surrounding'wal; and the support wall which are

15 formed of the photosensitive resin hardening film is-
3 or greater (i.e., Experiments Nos. 1, 2, 6, 7 and 8),
a number of drawbacks occurred, whereas in the examples
wherein said dimensional fétio is 2 or less (i.e.,
Experiments Nos. 3, 4, 5, 9 10 and 11), the number of J
20 drawbaéks is shar§1§3decreasedQ_ Pa:ticularly; in the
examples wherein said dimen#ional ratio is 1 (i;e.,
Expériments Nos. 4 and 10) and the examples.wﬁerein
said dimensional ratio LA/LB'is 2 (i.e., E#periﬁents
Nos. 5 and il),.the'number of drawbacks is remarkably
% small and the féliability of the'foined surface may bé
said to be-very:high. |

In the present embodiment, as the cementing



1 nmet hod, description has been nade of a case where a photosensitive resin
| ayer is provided gn the joined surface of the lid plate 7 and this is
jokned t-o the upper surface of t he above-described walls forned of 5 the
photosensitive resin hardening film wher ter light is applied thereto to
har deri~the sane,” whereas the present invention is not restricted to the
product made by such a cenenting nethod, but of course can al so be
effective for a product nade by the 10 follow ng nmethod: (1)
spi nner - coat i Ag Meeh¢di rdels suidaben ohas heeendmpliat efwet kaar wpexy er
acrylic adhesive agent to a thickness of 3-4 u, joining it to the upper
surface of the vRRPt@FeRHIHIYMOEDTEASIEYEE i&sPRONAREENPAGtES Ipired and

har deni ng t he adhesjve a ent (2) eﬁlnner-coatlng t he adhesi ve agent
nenti oned under ??Eﬁ?fﬂ) %b%@% it Piat®arli RY3nERESngSt AR1RBReSPYEPEgent

SUrface of the WiPehorSrPedE GRctBRcrertFoer betRoRaraLAFng F e Rhd
essential |y har denl nghsah L ACeRY - 2080 ha2BdnGR) Bedh T UALOg,LRE ! | ¢

pl ate forned of I C resl suc as acrylicrési resin or

pol yet hyl ene dirgghhy PQtébﬁf@é& éréUBf@SehQEdEBetﬁﬁ @@h@ O&hEQQas
phot osensitive resin hardening fi wher e "a hardened ‘fi |
phot osensi tive regé npféséﬁedlﬁseﬂbﬁoﬁlﬂsphatereateheftaaemsl fhye reSI n
product.made by such a cementing method, but of course
- can also be effective fot e prodoct made by the
10 following method: o |
(1) spinner-coating the joined surface of the
lid plate with an epoxy or acrylic adhesive agent to
a thiokness of 3?4_u, joining it to the upper surface
of the wall of said photosensitive resin hardening
15 film, and hardening the adhesive.agent; |
(2) spinner-coating the adhesive agent
mentioned under item (1) above, preliminetily heating
the adhesive agent and transforming it ihto-a so;called
\— B-stage,.joining it to the ﬁpper surface of the wall
20 of the photosensitive resin hardening film and |
essentlally hardenlng said adhes;ve agent; and
o (3) heat fu51ng the lid plate formed of a
: thermoplastlc resin such as acrylic re51n, ABS re51n
_ .or polyethylene dlrectly onto the upper surface of the
2 Qall of the photosensitive resin hardening film.
| | Also, Qhere a hatdened filﬁ of photosensitive

resin is used as the lid plate, a photosensitive resin



1.filmmy be sinply cenented to a wall formed of a photosensitive resin
hardening film whereafter the photosensitive resin nmay be hardened by

Ii ght. Further, where a photosensitive resin filmis 5 used-for. the-joi_ning{
of the lid plate, it is desirable to provide photosensitive resin fil g :on
the opposite surfaces of the lid pIatdE5'This i s because the contract idgs
force or the like resulting fromthe hardening of the photosensitive resin
films is offset 10 to enable nore reliable joining to be acconplished. O
course, the hardening of the photosensitive resin nmay be acconplished not
only by the &ppPi Ra¥i 8F SEMPIghCearat Gy B & ¥81dy fok@eshAfi @tion of heat
energy used wth t '

h | i cati f 1Jight erqy. 15 Al di t
Che bt coont PRUBAEFBALCaYoGaee ot Amng (ila PRseastens Do or o

liquid chanbﬁéngggggF%?nkg'e%q rgg@%%é:ig}ggm%%.Q&%ggg%éwall'portions

formed of a phot 0sensTti Ve resin Substrate and a lid

pl ate provided on said,qesal Loid 100hordALHNE WRXTUT MG gt h of the

wal | portions of the [iquid’discharge recordi ng head which ¢an be nade

unitary ass au&@&@?ékﬂﬂh@e?@iin&n%ft RS 1913 ISt el,hg £y BeB a1 dth and
therefore, when joining the lid ™plate to the upper .surface of the wall 25
portions of thepgubstieabhotiod@nsiGGhie eeeq noff idmawWac khes Wppars teesi dual

bubbl es can be suppressed to ensure a ;

surfaces of the 1lid plate. 'This is because the
.contracting force or the like fesuiting from ﬁhe
hérdening of the ﬁhdtosensitive fesih films is offset Q;J

10 to enable more reliable joining tpoe accémplished.

.Of coufse, thé hardening 6f'the photosenéitive

resin may bé éccompihﬂmd not 6nly_by the'abpiiéation
of light eﬁergy but also by thé“appliEatioﬁ of heat
.energy.used with the application.of iight-énergy.

15 Accérding to the present inVéntion; as
described abbve; liduid flow paﬁhs and/or a liquid
cmﬁberncommunicating thereﬁith is formed between wall
porfions formed of-é.hardened filmtof photo#énsitive
resih and a substrate ana a lid platé provided on said

20 wall ?ortions, and the maximum wall width of the wall
éortiohs of the liquid discharge recording”heéd which
can be made uhitary as'a ;ecording head is two times
or léés the ﬁinimum wall width.and.thérefore,IWhen
joining the 1lid plate to the ﬁpper.surféce 6f the wall

% poftion# of the substraté side, occurrence of dféwbacks_

such aé fesiduéi bubbles:can be.suppresééd to ensure a

good adhering state to be maintainéd, and this leads to



. P
good adhering state to be maintained, and this leads to 1 the _provision
of a highly reliable recording head. Further, according to the present

i nvention, not onlky the peeling- off of the lid pl ate but also the
dlStOTijﬂ of the recordi ng head resultt fromthe 5 difference in area of
adhési~en is elininated, and this also | edds to the provision of a highly
reliable recording head havi ng an excellent recording characteristic. 10 15
20 25 17 CLAIM5S 1. Aliquid ejectlon recqordi ng head, conprising a
substrate havi hge BrBV&FéPPt9foF RaBh1y EfdiedleorRE@TEing hepdareon, the
el ements together defi chanber urali of

liquid flow paths co BﬁfvnSCFgéﬁéﬂﬁtﬁ aﬁ&eoﬁéﬁﬁﬁﬁttHPgﬁﬁﬁlBPlf|ces to
el arent s ar rangBEEoR B3 ﬁ%§ bde2903580r 32 o 0B 06 BF AlghaE
el enent s def'n'agstortlon of the recordlng head resultlng from the
5 dlfference in area of adhe51on is ellmlnated, and thlS
also leads to the provision of a hlghly rellaﬁle

recording head having an excellent recording

characteristic.

o 10.
15
A _

' 20

25



paths the additional support wall elenments being ‘
lﬁu [ﬁl el ements defining the chanber, and a lid plate sealingly:
ald mall el enents to cover the chanber and the- flow 15 t

paths wherein the width of the wall elenents at the wi dest point tﬁkreof
IS no greater than twce the wwdth at the narrowest point thereof. 20F

2. A liquid ejection recording head according to claim1l, mherein
said lid plate is forned of a hardened-LYIn1of phot osensitive resin. 3. A
liquid ejection recording head accortding to 25 claim1l, wherein said
lid plate is for&®BIMS a glass, ceramics, netal or plastics material. 18
4, A liquid ejection recording head according to claim1l, having

di scharge energy generating el enments used to discharge liquid fromthe
orifices and formfl ‘#H P! i}é deﬂr%ej on fi% he d
according to cl ale 4&\%%' ésa:faécdt |sch€?r%6e en gyﬁ&géedln'era‘%ﬁrﬁgi nts are
el ectro-thernal cRibHIEY m@ al%luralﬁlty Rt vl 0 e RSt d eormed
recording head according to claim wherei'n said discharge energy
gener ati ng el enerihexrion el eea O-émms:altdgé’ﬂwﬁl rtgamnmmgs a 7.1#gqdidui d
ej ection recording head according to
chamber and a plurality of 1iquid fiow paths
communicating thérewith_and opening through orifices
to the exterior of the recording head, and having
additional support wall elements arranged on both
10 sides of, but spaced from, the wall elements defining
the liquid flow paths, the additional support wall
elements being joined to the wall elements defining
the chamber, and a lid plate sealingly attached to
said wall elements to cover the chamber and the flow
15 paths, wherein the width of the wall elements at the
widest point thereof is no greater than twice the

width at the narrowest point thereof.

s
20 2. A 1liquid ejection recording head according to

claim 1, wherein said 1id plate is formed of a

hardened film of photosensitive resin.

3. A 1liquid ejection recording head according to
25 claim 1, wherein said 1id plate is formed of a glass,

ceramics, metal or'plastics material.



15

3

of

claim3, wherein a photosensitive resin hardenlng filmis prOV|ded

between said lid plate and said vall portions. 8. Aummmllﬂum

recordiing head according to 20« cl aim 3, vvherel n "ﬂﬁum IS
prOV|ded between said |id plate and said wall portions® 9 L AM [iqutd | et
record}pg head,

the 25

10

15

20

25

substantiallly as described wth reference to Fi gure

dr awi ngs. 18

4. A 1liquid ejection recording head according to
claim 1, having discharge energy generating elements
used to discharge 1liquid from the orifices and form
flying droplets.

5. A liquid ejection recording head according to
claim 4, wherein said discharge energy generating

elements are electro-thermal converting members.

6. A liquid ejection recording head according to
claim 4, wherein sald discharge energy generating

elements are electro-mechanical converting members.

7. A liquid ejection recording head according to
claim 3, wherein a photosensitive resin hardening film
is provided between said 1lid plate and said wall

portions.

8. A 1liquid ejection recording head according to -
claim 3, wherein an adhesive layer is provided between

said 1id plate and said wall portions.

9. A 1liquid jet recofding head, substantially as
described with reference to Figure 3 of the

drawings.




