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INK JET RECORDING HElW 

AND PROCESS FOR FORMING SAME 

.. 

THIS SHEET HAS BEEN 
REPLACED 

The present invention relates to an ink jet recording 

head and a process for forming same· 

There has been known, from Japanese Patent Unexamined 

Publication No. Sho 58-119870, etc., an ink jet recording head 

employing a piezoelectric vibrator which moves in the 

longitudinal direction to apply pressure to inlc stored within 

a pressuz-e chamber, and the pressurized ink is then jetted out 

from a nozzle as· droplets of ink onto a recording medium. 

In the recording head of the above-mentioned type, ·;;a 
. . 

larqe numl:>Qr of piozoe1~ctric vib:rators are inserted into ouide 

·· h.o1es £ol:l'l'Led in the upper and lower port.ions of a support 

~eJnber tc thereby poeition_end support tho raapectivo base ei\d 

portions and leadinq end portions thereof. However, in this 

structure, the piezoelec~r1c vibrators cannot be dispo~ed in a 

hiqh density arrangement. A1so, ~hey may be unevenly in th~ 

longitudinal direction 1:hereot, and may be S.ncl.ined with 

respect to each other, which makes it impossible to provide a 

uniform ink jet characteristic. 

The present invention is directed to el.1.m1nat1nq the 

drawbacks found in the above-mentioned known recording heads. 

Accordingly, it is an object.9f the invention to provide a new 

ink jet. recordinq head which is capable of positioning arid . 

connecting a plurality of :Piezoelectric vibrators, as well as 

various components forming the recording head, with respect to 

one another with high accuracy. 
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This object is solved by the ink jet recording head of any 

one of independ~nt claims l or 15 and by the process of any 

one of independent claims 18, 19, 20 or 21. Further 

advantageous features aspects and details of the invention are 

evident from the dependent claims, the description and the 

drawings. The claims are intended to be understood as a first 

non-limiting approach of defining the invention in general 

terms. 

The invention provides an ink jet recording head for use 

in an ink jet recording device which ejects drops of ink to 

thereby form an image and, more particularly, an ink jet 

recording head having a mechanism for precisely positioning 

the respective components of the head. 

In attaining the above object, according to one aspect of_ the 
-·.: 

_ 10 invention,. after a plate-shaped piezoelectric element is 

previously positioned and fixed onto a fixing plate, the 

piezoelectric element is divided into a plurality of 

piezoelectric vibrators, and piezoelectric vibrators are held 
. 

and positioned in the surface direction thereof by a holding 

u devic:a. 

According to another aspect of the invention, the 

oute:cmost piQ20Qlectr~c vibratora are .used as vibrator-

pooi.tioning members to thereby anhanco the working accuracy of 

the remaining vibratorzs u.sed for ink jetti.ng. Also, tha 

20 vibrator-positioning member vibrators are used for positioning 

th~ vibrators with respect ~o ~he holding device or an ink flow 

passage substra~e. 

According to still another ~spece of tlle ~nvene1on, a 

pressure chamber in a.flow passage subst:ate is formed in such 

a manner that both side portions thereof respectively have a 
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opposit~ to these planar side portions of the ink flow passage. 

sul:>s~rate, ·~hereby enhancing the positioning 4ccu:Acy between 

the ~nlc tlow passage toJ:ming substrate and the piezoelectric 

vibrators in the displacement direction ~hereot. 

According to a further aspect of .the invention, 

positioning projections respectively provided on both sides of 

the fixing p1ate, which serve as a positioning reference for 

the piezoelectric Vibrators I are USed aS the POSi tiOning 

ia portions that position the ink flow passage substrate in ~e 

surface direction thereof, so that the piezoelectric vibrators 

and the ink flow passage substrate can be positioned directly. 

Fig. 1 is a sectional side view of an iil.k jet recording 

head according to a first embodiment of the invention; 

Fig. 2 is -a sectional side view of the ink jet 

recordinq head, taken from the position of a pin 34; 

P iqs . 3 (a) to 3 ( d) are views of a piezoelectric 

element and a fixing pla.to, raspectivaly showing steps of 

20 producing the piezoelectric vibrators; 

F~g. 4 ~~ an explanato::y view of a connection 

relat:.1onsh.1p llet:ween a piezoele=tr.ic vib:i::o.tor and a fixing 

plat:.e; 

Fig. 5 is a plan view of a positioning hole according 

to a first embod~ment:. ot ~he ~nven~ion; 
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Fig. 6 is a plan view of a cavity unit employad in the 

invention; 

Fiq. 7 is a sectional view ot ma.1.n portions o! ~he .1.nk 

jet recordinq head; · 

Fig. B is a view of a connecting portion between a 

piezoelectric vibrator and an elastic plate; 

Fiq. 9 is a sectional view of the ink jet recording 

head according to another embodiment of the invention; 

Fig. 10 i~ a view of a connecting portion between a 

10 piezoelectr~c vibrator, a fixing plate and a holding framef .;; 

Fig. 11 is a plan view of a piezoelectric vibrator 

10 

accor~ing to third embodiment; 

Fig. 12 is a section view of the ink jet recording head 

accordinq·to fourth embodiment; 

Fig. 13 is a sectional view of a fifth embodiment of an 

~nk jet recording head accordinq to the i~vention; 

Figs. 14(a) and l4(b) are sectional views of a sixth 

emhodimont of a cavity unit according to another embodiment; 

and 

Fiq. 15 ~s a sectional view of a seventh ambodiment of 

a cavity unit according·to still another embodiment. 

Figs. 1 and 2 illus~rat:.e an ink jet recordinq head 

according to a first embodiment of the invent~on. The ink jet 

. 2.S recording head includes a plate-shaped la.mina~1on-type 
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p~ezcelectric element l which, a• will ha dQ~cribad later, is 

cut into rectangular pieces which are mounted on. a fixing plate· 

2 to provide a large number ot vibrators 11. A holding fr~e 

3 holds the vibrators ll and pos1t.1ons them in the surface 

.s direction of a cavity unit s. The cav1.ty un.1T. 5 i.s positioned 

and held onto the holdinq frame 3 by a positioning pin 34. 

Reference numera1 38 denotes a cover which supports the outer 

peripheral portion of the cavity unit 5 • Reference numerals 2 8 

and 29 designates a lead frame; and reference. numeral 9 

10 indicates a head circuit board. 

Figs. 3(a) to 3(d) and 4 illustrate the piezoelectric 

element l and fixing plate 2. The fixing plate 2 is formed of 

free-cutting ceramics or the like, and includes an electrode 24 

on the top surfa~e thereof. ~he f ixinq plate 2 is 

u substantially of a U-shape having positioning portions 22 

protruded from both ends thereof. The plate-shaped 

piezoelectric ·element 1 has an electrode 14 en the lower 

surface and the rear end face thereof C see Fig. 4) • The 

piezoelectric element l is firmly adhered to the fixing plate 

2 in such a mannQr that the leadinq edqe of the piezoelectric 

element l is protruded from an edge 23 by a given length for 

keeping ~n cctive length L constant, and also the electrode 14 

on the 1ower surf ace of the element l ara in contact with thQ 

electrode 24 of the fixing pl~te 2. 

The piezoel~ctric element l is formed to have a width 

w-h.ich 1s qrea ter "Chan -che length of a correspondi.ng noszle 
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Ati:er 1't. is fixed to the fixing plate 2, th6a 

piezoelectric element 1 is sliced into a plurality of vibrators: 

11, and two vibrator-positioninq members 12 each p1't.ch ~e~ween 

vibrators having a width correspondinq to the pitch o~ a nozzle 

61 (see Fig. 6} , by use of a slicing machine such as a wire saw 

or the like (see Fig. 3(c)). In this case, two rectangular 

parts respectively formed on the two outermost aides of these 

vibrators .11 are used as vibrator-positioning members 1·2. The 

vibrator positioning members 12 serve to absorb any deformation 

10 of the two side ends of the vibrators which occurs during the ., 

15 

slicing operation, and to protect the thin vibrators 11. 

Also, the electrode 24, ·disposed on the surface of the 

f·ixing plate 2 whose positioning me..'tlber 22 serves to supplement 

the vibrator-positioning member, is cut into a large number of 

sianal electrodes 25, which respectively c~rrespond to the 

vibrators 11, durinq the .slicing operation. The signal 

electrodes 25 are connected to respective lead wires 29, and 

1ead wires; 29 are connected to the head circuit boara 9 (see 

Fig. l). On tho other hand, two common electrodes 26 are 

~ respectively connected to tho l6aad frames 28 which extend to 

the head circuit board 9 • A thin conductive film such as 

!lex1ble cable or metal plAte i~ electrically attach6ad 

electrode 15 o! each v~bra~or$ 11.~nd both end$ of fil~ 27 i~ 

connected to the common elec~rodes 25. 

Referring again to Figs. l and 2, the holding fra.~e 3, 

which positions and holds ~he vib:a~ora ll and the fixing plate 
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2 1 is ~ormed o:t an epoxy rc:s in or other mA terio.l in a. 

_cylindrical shape having- a skirt like portion 31 which fans oui:­

at the bottom. The skirt like portion 31, more particularly, 

the interior of the skirt portion 31, receives the respective 

·s lead wires 28 and 29, and the head circuit board 9 is mounted 

onto the bottom of the skirt like portion 31 in a stable 

manner. 

In the drawings, reference numeral 36 designates an 

inclined guide surface which is formed so as to taper toward 

io the positioning hole 33 so as to facilitate the insertion of 

the piezoelectric element l. 

The holding frame 3, which holds the piezoelectric 

element 1 and the fixing plate 21 has a posit~oning hole 33 en 

the top surface 32 (see Figs. land 5). The positioning hole 

u 33 includes a wide portion 33a into which the fixing plate 2 

c:an be fitted with a ·sliqht clearance 51 in the thickness 

direction thereof, and a narrow portion 33b into which the 

vibrAtors ll can bQ fitted with a slight clearance S2 in the 

width direction thereof. ThQ wide portion 3 3a is used to 

20 pos1t~on the fixing p1ate 2 in the thieknoss direction, and 

also the narrow portion 33b is used to position the 

piezoelectric vibra~ors 11 in the width direction thereof, 

whereby the piezoelectric vibra~ors ll can be accu~ately 

positioned in the surface direction ot ~he cav~~y un~t s. 

As illustrated in Fig. · 7, the cavity unit 5 to be 

positioned and held on the top sur!ace 32 o! a holding frame 3 
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with a pos1c1oning pin 34 include~ a nozzle plata 6 hav~ng a 

nozzle 61 formed therein, a flow passage plate 7 defining an 

ink flow passage, and an elasc1c pla~e 8. 

As shown in Fig. 6, the nozzle plat:.e 5 employed in t:.he 
... 

s present embodiment includes two sets of nozzles / each set:. 

consisting of .two arrays of nozzles, each array consisting of 

12 nozzles 61 (only some of which are indicated). It should be 

noted that the vibrator-P.ositioning member 12 do not have a 

nozzle associated therewith. Also, the flow passage plate 7 

10 which .is formed of a photo-curable resin is placed on the 

nozzle plate 6. The· flow passage plate 7 includes 4 arrays of 

pressure chambers, each array consisting of 12 pressure 

chambers 72. Each of the pressure chambers 72, which are 

foJ:m.ed in a rectangular shape, are in communication with a 

common ink chamber 71 • Specifically, the nozzles 61 are 

respectively in communication with the ends of the pressure 

chambers 72 which are disposed so as to correspond thereto. 

Al.so, the elastic plate 8, which is placed on the 

surface of tha flow passage plate 7, is formed of a thin plate 

20 such as an a1octroforming nickel product or the like. 'l'he 

elastic plate 8 includes a plurality of ring-shaped thin 

portions 81 which extend along the inner edqoa of tha 

respect:.1ve pressure chamber= 72. Purther, as shown in Fig. a, 

in ~he por~1ons o! t:.he ela~ti~ plate 6 =urrounded by the thin 

portions 81, there are formed hiqh ridid thick portions _82 

which abut aqa1nst:. ~he leading ends o! the vibrator5 11. Each 
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of the th~ck por~ions 82 is arr~nged such that it ha• a width 

smaller than the thi.ckness of the vibrator 11. 

The thin portions 81 and the thick port~ons 82 can be 

formed separately from each other. Alternative1y, the thick 

.s portions 82 may be formed by forming a platinq or a resin layer 

on a thin film 81. 

As shown in Figs. 2 and 6, if recessed or holed 

portions si l:espectively formed in the cavity unit 5 are fitted 

with two positioning pins 34 respectively projecting from the 

10 top surface of the holding frame 3 to. thereby position the 

cavity unit 5 relative to the holding frame 3. accurately. Also, 

as shown in· Fig. 1, the respective leading ends of the 

vibrator-positioning member 12 provided on both outeJ:most 

portions of the vibrators 11 are abutted against flat surfaces 

u 73 of the elastic plate · 8 disposed on both sides of the 

pressure chamber 72 so that the cavity unit 5 and the vibrators 

11 are positioned accurately in a direction along which the 

vibratorg 11 are displaced. 

:tn the ink jet :reeord.ing hoad construe: tad in the above-

20 mentioned manne:, the piezoelectric olamont l is; boundc;ad to tha 

fixing plate 2 such that the front edge of the element l is 

projected out to a given length from an edge 2~ of the fixing 

plate 2 (see Figs. 3(a) and 3(b))· Subsequently, . the 

piezoelectric element l is cu~ and divided 1n~o a large numb•: 

of portions to thereby provide 12 vibrators ll and two 

vibrator-positioning members 12. 
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Next, the p1ezoelectric element l or fixing platQ 2 

must be strongly fixed to holdinq frame 3 by interposinq an­

adhesive in the clearance of the hol~inq !rame 3 in order to 

control the vibratory movements of the !.ix1nq. pla~e 2. An 

epoxy adhesive having an excellent fusing property is des.1rable 

when the holding frame is formed of an epoxy resin and the 

fixing plate 2 is formed of a ceramics. 

When such an adhesive is heated so that it can be 

quickly hardened, the leading ends of the vibrators 11 draw 

10 back or draw out with reference to the top surface of the 

holding frame 3 due to the different materials and shapes 

between vibrators ll and the fixing plate 2, the holding frame 

3. For this reason, in the present embodiment,·as shown in 

Fiq. 10, a UV-curing adhesive A is at first coated on the 
. . 

1s connectinq portion as a provisional adhesive. That is, the UV 

adhesive .a. is applied to the connecting portion and then is 

irradiated with ultraviolet rays to be hardened. Subsequen.tly, 

an epo,xy adhesive .Q is injected between the holding frame 3 and 

the fixing plate 2 to thoraby firmly bond the fixing plate 2 to .. 
20 "Che holding frcme 3 undar lower ti:ampe:rature or room 

temperature. The cavity unit S is then mounted in such a 

manner tha~ ~he recessed portion~ 51 thereof are engagad with 

the respective pos1~ion1ng pins 3' projectinq frcm the holding 

frame 3. Next, ou~si~e o~ ~wo vibrator-po~ition~ng meJ'ftbor 12 

u are fitted into the positioning hole 33 formed in the top 

surface 32 of the holcting rra,me 3 i:o thereby position the 

------····---
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v1~ra~ors ll in the widthwi~e direction thereof. At thQ aamo 

time, the vibrators ll are positioned in the thickness 

direction thereof by means o:i: -che tix1nq plate 2. Fu:cther, the 

respective leading end portions of the v1bra~or-pos1t~on~nq 

s member 12 are abutted against the flat surface 73 provided on 

both sides of each pressure chambers array through the elastic 

plate 8, thereby positioning the vibrators 11 and the cavity 

unit 5 in the.displacement direction thereof. 

Fig. 9 illustrates anotner embodiment of the invention, . . 

10 which re~ates to the positioning·of the vibrators 11 and the 

cavity unit 5 in the displacement direction. In this 

embodiment, intead of the vibrator-positioninq member 12 used 

in the above-mentioned emhodiment, the positioning member 22 on 

the leading end of the fixinq plate 2 is abutted agains~ a 

u positioning step 35 ·of the holding frame ~. so ~t the 

vibrators ll is positioned in the displacement dire~~;~~-1!;t;.h_~ . -

accuracy. . - ... · .... .. . . . -.. 
Fiq. 11· illustrates a third embodiment of the-

invQntion, which relatQs to the mutual positlonin.g .. :o~ ·~he 

• 20 vibr~tors ll and the cavity unit S. Xn this mnbodim~~t, .- the 

widths of the vibrator-positioning member !2 to be provided 9n_ .. 

~he t:wo out:ermo~t.sides of the vibrator~ 11 are wid~ned an~ 

sli~s 13 are tormed a~ the accurate po=ition with ~e~~7~~~e t? . 
. 

the v~brat:ors 1.n t:he 1eadinq end faces thereof, so _the.:~. ~he 

u positioning pins provided on the lower surface of the.ela~tic 

plate 8 can be titted 1n~o l:.he sli~s 13,.respect~ve~~-~:-:: -.:.-. !::: 

- 11 -
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Accord1nq ~o the third embod~ment, the vibrator= 11 and 

the cavity unit 5 are directly connected to each other to 

thereby be able to enhance thej_r mutual positioning ~ccu:racy in 

the surface direction. 

Fiq. 12 illustrates a fourt~ embodiment, which relates 

to the positioning of the vibrators 11 and cavity unit S. In 

the fourth embodiment, the £.rent edge of a plate-shaped 

piezoelectric element 1 is arranged so as to project a distance 

which corresponds t~ the leading ends of two positioning 

io portions 22 provided on the two sides of a fixing plate 2, and 

then the piezoelectric element l and the fixing plate 2 ara 

bonded to each other. Subsequently, the piezoelectric element 
. 

l is cut and divided.into a large number of vibrators 11, so 

that the leading ends of the respective vibrators ll can be 

il matched to the positioning portions 22 with accuracy. 

20 

Accordinq to this embodiment, the vibrators 11 are 

positioned in surface direction usinq slit 21 and pin 51, and 

pos.itionod .in d.isplac:e diri::ac:tion when placing ends of the 

positioning portions 22 with the elastic place a. 
Fig. 13 illustrates a fifth embodimont of tha invention 

in which the front edge of a piezoelectric element l is 

projected ou~ a slight length q beyond the leading ends of two 

position~nq porc~ons 22 respec~ively provided on the two side_ 

portions of a fix1nq pla~e 2 and then th~ piezoelectric element 

2j 1 and fixing plate 2 are bonded to each other. subsequently, 

the piezoelectric element l is cut and divided into a large 
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number of vibrator~ ll. According to the fifth embodiment, 

when a cavity unit 5 is mounted to the leading ends of the two 

positioning portions 22, which tunc-cion as a reference tor 

positioning, on the two side portions ot ~he ~1xing plate 2, 

then the leading ends of the vibrators ll are strongly abutted 

against a~ elastic plate 8 in such a manner that the elastic 

plate B is slightly flexed toward a pressure chamber 72. 

Accordingly, the thickness of an adhesive to be applied to the 

leading ends of the vibrators 11 can be .reduced. 

Alternatively, this may be omitted. 
--. 

Fi~s. l4(a) and 14(b) illustrate a sixth embodiment of 

a cavity unit 5 according to the invention. In the sixth 

-embodiment, the chamber partation wall 77 of the flow passage 

plate 7, which defines an ink flow passage, is composed of a 

ll thick layer 74 and a thin layer 75, and the thick layer 74 is 

arranged to have a wide width Wl and the thin layer 75 is 

arranged to have a narrow width W2. 

According to the sixth embodiment, even if the two 

layers 74 and 75 are slightly shifted in position in the 

20 surf aca direction thereof when they are connected toqether in 
.. 

the manufacturing ~recess, as shown in Fig. l4(b), the area of 

the connecting ~urf ~ce thereof remains unchanged ~o that thQ 

rigLdity of the wall 77 can be maineained. Aleo, by uni£orm1y 

se~~ing a ratio T/W of the thicknesses Tl, ~2 and widths Wl, W2 

2s of the two layers 74, 75, the rigidity is enhanced to thereby 

ensure s~able ink je~~1nq. 
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Accora1n9 ~o ~h1s embodiment, there ia a still more 

advantage that one can keep a wide span W3 of the pressur~ 

chamber without decreasing a ridigity ot wall, 'Chen one can. get 

a large volume of ink droplet even if in the case o! h.1.gh 

density pressure chamber. 

Fig. 15 illustrates a seventh embodiment in which a 

flow passage plate 7 is composed of three layers 74, 75, 76, 

and the width W2 of the middle layer 75 is set narrower than 

those of the remaining layers. Accordingly, even if the three 

lC layers are shifted in the surf ace direction thereof when t~~y 

are connected together, the strength and rid;dity of the wall 

can be maintained constant. 

-----------------

- 14 -
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1. An ink jet recording head wherein the movement of a 

piezoelectric element (1) moves part of an· ink flow passage 

substrate so as to jet out ink stored therein in the form 

of ink droplets, said ink jet recording head comprising: 

a fixing plate (2), 

a plurality of piezoelectric vibrators (11) obtainable by 

cutting and dividing said plage-shaped piezoelectric 

element ( 1) while said piezoelectric element is fixed on 

said fixing plate (2), 

holding means (3) for positioning and holding at least one 

of said piezoelectric vibrators (11) and said fixing pla~e ., 

(2) in a direction perpendicular to the displacement 

direction of said piezoelectric vibrators (11), 

an ink flow passage substrate (5) mounted on said holding 

means ( 3) and including a nozzle plate ( 6) , an ink flow 

passage fanning plate (7) and an elastic plate (8), and 

a positioning member engaged with said ink flow passage 

substrate (5) and said holding means (3) so as to regulate 

the relative position thereof. 

2. An ink jet recording head as set forth in claim 1, wherein 

said piezoelectric vibrators ( 11) are formed by dividing 

said piezoelectric element ( 1) into said vibrators ( 11) 

while a front edge the~eof is positioned and fixed relative 

to two positioning projections ( 22) respectively disposed 

on the two sides of said fixing plate (2). 

3. An ink jet recording head as set forth in claim 2, wherein 

said two positioning projections (22) are engaged with 

portions of said ink flow passage substrate (5) so as to 

position said ink flow passage substrate (5) relative to 

said piezoelectric vibrators ( 11) in directions along a 

plane defined by said ink flow passage substrate. 

-------------
'·· 
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4. An ink jet recording head as set forth in any one of the 
preceding claims, wherein selected ones of said 
piezoelectric vibrators that are respectively situated on 

both outennost sides of said plurality of piezoelectric 

vibrators (11) are used as vibrator-positioning member (12) 
which are coupled to portions of said ink flow passage 
substrate (5) which do not have an ink flow passage 
associated therewith. 

5. An ink jet recording head as set forth in claim 4, where 
leading ends of said vibrator-positioning member (12) are 

engaged with said ink flow passage substrate (5) so as to 
define a relative position between said ink flow passage 
substrate and said piezoelectric vibrators {11). 

6. An ink jet recording head as set forth in any one of the 

preceding claims, further comprising: 

a signal electrode ( 25) fanned on each of 

piezoelectric vibrators (11). 

said 

7. An ink jet recording head as set forth in any one of the 
preceding claims, wherein positioning portions are formed 

on a top surface ( 3 2) of said holding means ( 3) , said 
positioning portions being engaged with said piezoelectric 
vibrators (31) so as to define a relative position between 
said holding means and said piezoelectric vibrators. 

8. An ink jet recording head as set forth in any one of the 

preceding claims, wherein an epoxy adhesive ( b) combined 

with an adhesive (a) of an ultraviolet-curable type is 
inserted in a connecting portion gap defined between said 
holding means (3) and said fixing plate (2). 

E:\TEXI\.EtJROPA\S891EP1A-TXT 
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9 • An ink jet recording head as set forth in any one of the· 

preceding claims, wherein both sides of a pressure chamber 

defined in said flow passage forming plate ( 7) are wall 

elements and said wall elements are coupled to said 

vibrator-positioning member so as to position said 

vibrator-positioning member in the displacement direction 

of said piezoelectric vibrators. 

10. An ink jet recording head as set forth in any one of claims· 

1 to 8, wherein said flow passage forming plate ( 7) is 

composed of at least two layers ( 7 4, 7 5) and the widths 

(Wl, W2) of the partition walls (77) which define ink flaw 

passages respectively formed in said respective layers (74, 

75) are different from one another. 

11. An ink jet recording head as set forth in claim 1, wherein 

a flat layer is formed on the surface of said elastic plate 

( 8), said flat layer being in contact with said 

piezoelectric vibrators ( 11) and said ink flow passage 

substrate (5), said piezoelectric vibrators being connected 

with each other by virtue of said flat layer. 

12. An ink jet recording head as set forth in any one of the 

preceding claims, wherein said plurality of piezoelectric 

vibrators ( 11) constitutes a vibrator set, said holding 

means (3) positioning and holding a plurality of vibrator 

sets. 

13. An ink jet recording head as claimed in any one of the 

preceding claims, further comprising an electrode film (24) . . 
formed on said fixing plate (2), said electrode film being 

divided together with said piezoelectric film to provide a 

plurality of signal electrodes (25) corresponding to said 

piezoelectric vibrating elements (11), respectively. 

E:\TEX'I\EUROPA\589'7EP1A.TXT 
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14. An ink jet recording head as claimed in any one of the. 
preceding claims, wherein said holding means (3) and said 
positioning member (12) position said piezoelectric 
vibrators ( 11) in a width direction thereof, and said 
holding means (3) and said fixing plate (2) position said 
piezoelectric vibrators (11) in a thick direction thereof. 

15. An ink jet recording head wherein the movement of a 
piezoelectric element ( 1) moves part of an ink flow 
passage substrate so as to jet out ink stored therein in 
the fa.rm of ink droplets, said ink jet recording head 
comprising: -~ 

a fixing plate, 

a plurality of piezoelectric vibrators (11) obtainable by 
cutting and dividing said plate-shaped piezoelectric 
element ( 1) while said piezoelectric element is fixed on 
said fixing plate (2), 

holding means (3) for positioning and holding at least one 
of said piezoelectric vibrators (11) and said fixing plate 
(2) in a direction perpendicular to the displacement 
direction of said piezoelectric vibrators (11), 
an ink flow passage substrate (5) mounted on said holding 
means ( 3) and including a nozzle plate ( 6) , an ink flow 
passage forming plate (7) and an elastic plate (8), and 
a vibrator-positioning member ( 12) coupled with said ink 
flow passage substrate (5) to position said piezoelectric 
vibrators (11) in a displacement direction thereof. 

16. An ink jet recording head as claimed in any one of the 
preceding claims, wherein said piezoelectric elements (11) 
comprise multi-layer piezoelectric elements. 

17. An ink jet recording head as claimed in claim 15 or 16, 
wherein said fixing plate ( 2) reinforces said vibrator­
posi tioning member (12). 

------·---
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18. A process for forming an ink jet recording head wherein the 

movement of a piezoelectric element moves part of an ink 

flow passage substrate so as to jet out ink stored therein, 

said process comprising the steps of: 

attaching a plate shaped piezoelectric element to a fixing 

plate, 

cutting said piezoelectric element into a plurality of 

piezoelectric vibrators, 

inserting said piezoelectric vibrators, mounted on said 

fixing plate, into a holding device,· 

mounting an ink flow passage substrate on said holdi~g 

device so as to be in contact with said piezoelectric 

vibrators, 

engaging a positioning member with said ink flow passage 

substrate and said holding device so as to regulate the 

relative position thereof. 

19. A process for forming an ink jet recording head wherein the 

~ovement of a piezoelectric element moves part of an ink 

flow passage substrate so as to jet out ink stored therein, 

said process comprising the steps of: 

attaching a plate shaped piezoelectric element to a fixing 

plate, 

cutting said piezoelectric element into a plurality of 

piezoelectric vibrators, 

mounting an ink flow passage substrate on said holding 

device so as to be in contact with said piezoelectric 

vibrators, 

inserting said piezoelectric vibrators, mounted on said 

fixing plate, into a holding device, 

engaging a positioning member with said ink flow passage 

substrate and said holding device so as to regulate the 

relative position thereof. 
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20. A process for forming an ink jet recording head wherein the. 

movement of a piezoelectric element moves part of an ink 

flow passage substrate so as to jet out ink stored therein, 

said p~ocess comprising the steps of: 

widening widths ·of a vibrator-positioning member to be 

provided on the two outermost sides of vibrators, 

forming slits in leading end faces of said vibrators, and 

fitting positioning pins provided on a surface of an 

elastic plate into said slits, respectively. 

21. A process for forming an ink jet recording head wherein the 

movement of a piezoelectric element moves part of an irik 

flow passage substrate so as to jet out ink stored therein, 

said process comprising the steps of: 

arranging a front edge of a plate-shaped piezoelectric 

element so as to project a distance which corresponds to 

leading ends of two positioning portions provided on the 

two sides of a fixing plate, 

bonding said piezoelectric element and said fixing plate to 

each other, and 

cutting and dividing said piezoelectric element into a 

large number of vibrators so that leading ends of said 

respective vibrators are matched to said positioning 

portions with.accuracy. 
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