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INK JET RECORDING HEAD
AND PROCESS FOR FORMING SAME

The present invention relates to an ink jet recording
head and a process for forming same.

-'I'here has-ml-been known, fxom 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 ink stored within
a pressur_é chamber, and thc:z pressurized ink is then jetted ocut
from a nozzle as drople'ts of ink onto a recording medium. )

in the recording head of the above-mentioned type, *a
laxge nuﬁiér of piezoalactric vibrators are inserted into guide

"holes forxmed in the upper and lowexr portions of a support
" member to thereby gosition_and suppoxt the respactive. base end
portions and leading end portions thereof. However, in this
structure, the plezoelectric vibrators cannot be disposed in a
high density arrangement. Also, they may be unevenly in the
longitudinal direction thereof, and may be dinclined with
respect to each other, which makes it impossible to provide a

uniform ink jet characteristic.

The present invention is directed to eliminating the
drawbacks found in the above-mentioned known recording heads.
Accordingly, it is an object -0f the invention to provide a new
ink jet’ recording head which is capable of positioning and
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 independent claimsl 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
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
device.

According to another aspect of. the invention, the
outermost piezoelectxic vibrators are ,used as vibrator-
positioning members to thexreby enhance tha working accuracy of
the remaining vibrators used for ink jetting. Also, the
vibrator-positioning member vibrators are used for positioning
the vibrators wJ:.th respect to the holding device or an ink flow
passage substrate.

According to still another aspect of the Lmientlon, a
pressure chamber in a_flow passage substxate is formed in such

a2 manner that both side portions thereof respectively have a
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plane, and the vibratox-positioning membexs axe raspactivaly
opposite to these planar side portions of the ink flow passage-_
substrate, thereby enhancing the positioning accuracy between
the ink flow passage forming substrate and the piezoelectric
vibrators in the displacement direction thereotf.

According to a lfurther aspect of .the invention,
positioning projections respectively provided on both sides of
the fixing plate, which serve as a positioning reference for
the piezoelectric vibrators, are ixse__d as the positioning
portions that position the ink flow passage substrate in the

surface direction thereof, so that the piezoelectric vibratorxs

and the ink flow passage substrate can be positioned directly.

Fig. 1 is a sectional side view of an ink jet recoxding
head according to a first embodiment of the invention;

Fig. 2 is a sectional side view of the ink Jjet
recording head, taken from the position of a pin 34;

Figs. 3 (a) to 3(d) are views of a piezoelectric
element and a fixing plate, respectively showing steps of
producing the piezoelectric vibrators;

Flg. ¢ is an explanatoxry view of a connection
relationship between a piezoelectric vibratox and a £1xix§g
plate;

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

to a first embodiment of the invention;

o
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Fig. 6 1s a plan view of 2 cavity unit employed in the
invention; -

Fig. 7 is a sectioﬁal view of main portions of the ink
jet recording head; -

Fig. 8 is a view of a connecting portion between a
piezoelectric vibrator and an elastic plate;

Fig. 9 is a sectional view of the ink jet recording
head according to another embodiment of the invention;

Fig. 10 is a view of a connecting portion between a
piezoelectric vibrator, a fixing plate and a holding frame; .

Fig. 11 is a plan view of a piezoelectric vibratox
according to third embodiment;

Fig. 12 is a section view of the ink jet recording head
according ‘to fourth embodiment;

Fig. 13 is a sectional view of a fifth embodiment of an
inl'; jet recording head according to the invention;

' Figs. l4(a) and 1l4(b) ara sectional views of a sixth
embodimaent of a cavity unit according to another embodiment:
and

Fig. 15 is a sectional view of a sasventh embodiment of

a cavity unit according'to still another embodiment,

Figs. 1 and 2 fllustrate an ink jet recoxrding head
according to a fixst embodiment of the invention. The ink jet

recording head includes a plate-shaped lamination-type
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plezoelectric element 1 which, as will ba describad later, is
cut into rectangular pieces which are mounted on a fixing plate
2 to provide a large numberx o-f. vibrators 11. A holding frame
3 holds the vibrators 11 and positions them in the surface
direction of a cavity unit 5. The cavity unit 5- 1s positioned
and held onto the holding frame 3 by a2 positioning pin 34.
Reference numeral 38 denotes a cover which supports the outexr
peripheral poxtion of the cavity unit 5. Reference numerals 28
and 29 designates a lead frame; and reference. numeral S
indicates a head cirxcuit board. '

Figs. 3(a) to 3(d) and 4 illustrate the piezoelectric
element 1 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 surface thereof. The £fixing plate 2 is
substantially of a U-shape having positioning portions 22
protruded from both ends thereof. ~ The plate-shaped
piézoelectric -element 1 has an electrode 14 on the lower
surface and the rear end face thereof (see Fig. 4). The
piezoelectric element 1 is firmly adhered to the fixing plate
2 in such a manner that the leading edge of the piezoelectric
element 1 is protruded from an edge 23 by a given length for
keeping an active length L constant, and alse the electrode 14
on the lower surface of the element 1 axe in contact with tha
electrode 24 of the fixing plate 2. .

The piezoelectric element 1 is formed to have a width

which i1s greater than the length of a corxrresponding nozzle

. —— .
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array. After 1t 1s fixed to the fixing plate 2, the

. piezoelectric element 1 is sliced into a plurality of vibrators.

11, and two vibrator-positioning members 12 each pitch between
vibrators having a width corresponding to the pitch of a nozzle
61 (see Fig. 6}, by use of a slicing machine such as a wire saw
or the like (see Fig. 3(¢)). In this case, two rectangular
parts respectively formed on the two outexrmost sides of these
vibrators 11 are used as vibrator-positioning members 12. The
vibrator positioning members 12 serxve to absorb any deformation
of the two side ends of the vibrators which occurs during the
slicing operation, and to protect the thin vibrators 11.

Also, the electrode 24, -disposed on the surface of the
fixing plate 2 whose positioning member 2‘2 serves to supplement
the vibrator-positioning member, is cut into a large number of
signal electrodes 25, which respectively correspond to the
vibrators 11, during the slicing operation. The signa-.l
electrodes 25 are connected to respective lead wires 29, and
lead wiras 29 are connected to the head circuit board 9 (see
Fig. 1). On the othexr hand, ;:wo common electrodes 26 are
xespectively connectad to the lead frames 28 which extend to
the head circuit board 9. A thin conductive £film such as
flexible cable or metal plate is electrically attached
elec‘trod.e 15 of each vibrators 11 .and both ends of £ilm 27 is
connected to the common electrodes 26.

Referring again to Figs. 1 and 2, the holding frame 3,

which positions and holds the vibrators 11 and the fixing plate
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2, is formed of an epoxy =resin or other material in a

cylindrical shape having a skirt like portion 31 which fans out

at fhe bottom. The skirt like portion 31, more particularly,
the iﬁterior of the skirt portion 31, receives the xrespective
lead wires 28 and 29, and the head circuit board 9 is ﬁcunted
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
the positioning hole 33 8o as to facilitate the insertion of
the piezoelectric element 1.

The holding frame 3, which holds the piezoelectric
element 1 and the fixing plate 2, has a positioning hole 33 on
the top surface 32 (see Figs. 1 and 5). The positioning hole
33 includes a wide portion 33a into which the fixing plate 2
can be fitted with a -slight clearance 8l in the thicknegs
direction thereof, and a narrow portion 33b into which the
vibratoxrs 11 can be fitted with a slight clearance §2 in the
width dixection thereof. The wide portion 33a iz used to
position the fixing plate 2 in the thickness direction, and
also the narrow portion 33b is used to position the
piezoelectric vibrators 11 in the width direction thereof,
whereby the piezoelectric vibrators 11 can be accurately
positioned in the surface direction of the cavity unit 5.

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

positioned and held on the top surface 32 of a holding frame 3
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with a positioning pin 34 includes a nozzle plata 6 having a

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

ink flow passage, and an elastic plate 8.

As shown in Fig. 6, the nozzle plate 6 employed in the
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-positioning member 12 do not have a
nozzle associated therewith. Also, the flow passage plate 7
which is formed of a photo-curable resin is placed on the
nozzle plate §. The  flow passage plate 7 includes 4 arrays of
pressure chambers, .each array consisting of 12 .pressv.ire
chambers 72. Each of the pressure chambers 72, which are
formed in a rectaﬁgular shape, are in communication with a
common ink chamber 71. Specifically, the nozzles 61 arxe
respectively in communication with the ends of the pressure
chambers ‘}2 which are disposed so as to correspond thereto.

Also, the elastic plate 8, which is placed o.n the
surface Sf tha flow passage plate 7, is formed of a thin plate
such as an electroforming nickel preduct or the like. The
elastic plate 8 includes a plurality of ring-shaped thin
portions 81 which extend along the inner edgas of the
respective pressure chambers 72. Furthex, as shown in Fig. 8,
in the portions of the elastic plate 8 surrounded by the thin
portions 81, there are formed high ridid thick portions 82

which abut against the leading ends of the vibrators 1l1. Each
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of the thick portions 82 is arranged such that it fxac a width
smaller than the thickness of the vibrator 1l. '

The thin portions 81 and the thick portions 82 can be
formed separately from each othexr. Alternatively, the thick
portions 82 may be formed by forming a plating or a resin layer
on a thin film 81.

‘As shown in Figs. 2 and 6, if recessed or holed
portions 51 respectively formed in the cavity unit 5 axe fitted
with two positioning pins 34 respectively projecting from the
top surface of the holding frame 3 to. thereby position the
cavity unit 5 relative to the holding frame 3_accuratély. Also,
as shown in-  Fig. 1, the respective leading ends of the
vibrator-positioning member 12 provided on both outemos;c
portions of the vibrators 1l are abutted against flat surfaces
73 of the elastic¢c plate '8 disposed on both sides of the
pressure ch;mber 72 so that the cavity unit S and the vibrators
11 are positioned accurately in a dixection along which the
vibrators 11 are displaced.

In the ink je.t recording head constrxuctaed in the abéve-
mentioned manner, the piezoelectric alamant 1 is bounded to the
fixing plate 2 such that the frxont edge of the element 1 is
projected out to a given length from an edge 23 of the fixing
plate 2 (see Figs. 3(a) and 3(b)). Subsequently, . the
plezoelectric element 1 is cut and divided into a large numbex
of portions to thereby"provide iz vibrators 11 and two

vibrator-positioning members 12.
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Next, the plezoelectric element 1 or fixing plata 2
must be strongly fixed to holding frame 3 by interposing an-
adhesive in the clearance of the holding frame 3 in oxder to
control the vibratory movements of the fixing plate 2. An
epoxy adhesive having an excellent fusing property is desirable
when the holding frame is formed of an epoxy resin and the
fixing plate 2 is formed of a2 ceramics.

When such an adhesive is heated so that it can be
quickly hardened, the leading ends of the vibrators 11 draw
back or draw out with reference to the top surface of the
holding frame 3 due to the different materials and shapes
between vibrators 11 and the fixing plate 2, the holding frame
3. PFor this reason, in the present embodiment, 'as shown in
Fig. 10, a UV-curing adhesive a is at first coated on the
connecting portion as a provisional adhesive. That is, the UV
adhesive g is applied to the connecting portion and then is
irradiated with ultraviolet rays to be hardened. Subsequently,
an epoxy adhesive b is injected between the holding frame 3 and
the fixing plate 2 to thareby firmly bond th._e fixing plate 2 to
the holding frame 3 under lower temperature oxr room
temperature. The 'cavity unit 5 is then mounted in such a
manner that the recessed portions 51 therecf axs engaged with
the respective positioning pins 34 projecting £rom the holding
frame 3. ©Next, outside of two vibrator-positioning membexr 12
are fitteci into the positioning hole 33 forxmed in the top

surface 32 of the holding frame 3 to thereby position the
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vibrators 11 in the widthwise direction thexreof. At the same
time, the vibrators 11 are positl:ioned in the thickness
direction thereof by means of the fixing plate 2. Further, the
respective leading end portions of the vibrator-positioning
member 12 are abutted against the flat surface 73 p::'ovided on
both sides of each pressure chambers array through the elastic
plate 8, thereby positioning the wvibrators 11 and the cavity
unit 5 in the displacement direction thereocf.

Fig. 9 illustrates another embodiment of the invention,
which relates to the positioning of the vibrators 11 and the
cavity unit S in the displacement direction. In this

embodiment, intead of the vibrator-positioning member 12 used

" in the above-mentiocned embodiment, the positioning member 22 on

the leading end of the £fixing plate 2 is abutted against a
positioning step 35 :of the holding frame 3. s¢ that the

vibrators 1l is positioned in the displacement direction with .

accuracy. _ PRI

Fig. 11 illustrates a third embodiment of the-

invention, which xelates to the mutual positioning..cf -the

vibrators 11 and the cavity wunit S§. 1In this embodiment, -.the .

widths of the vibrator-positioning member 12 to be provided on .

the two outrermost sides of the vibratoxs 11 are widened and
slits 13 are formed at the accurate position with xeference to
the vibrators. in the leading end faces thereof, so that the
positioning pins provided on the lower surface of the elastic

plate 8 can be fitted into the si:l.ts 13, respectively... . -:-
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According to the third embodiment, the vibratoxs 11 and
the cavity unit 5 are directly connected to each other t&
thereby be able to enhance their mutual positioning accuracy in
the surface direction.

Fig; 12 illustrates a fourth embodiment, which relates
to the positioning of the vibrators 11 and cavity unit 5. 1In
the fourth embodiment, the front edge of a plate-shaped
piezoelectric element 1 is arranged so as to project a distance
which corresponds to the leading ends of two positioning
portions 22 provided on the two sides of a fixing plate 2, and
then the piezoelectric element 1 and the fixing pléte 2 are
bonded to each other. Subsequently, the piezoelectric element
1 is cut and ﬁivided'into a large number of vibrators 11, so
that the leading ends of the respective vibrators 11 can be
matched to the positioning portions 22 with accuracy.

According to this embodiment, the wvibrators 1l are
positioned in surface direction using slit 21 and pin 51, and
positionad in displace diraction when placing ends of the
positioning portions 22 with the elastic place 8,

FPig. 13 illustrates a fifth embodimant of thea invention
in which the front edge of a piezoelectric element 1 is

projected out a slight length g beyond the leading ends of two

positioning portions 22 respectively provided on the two side

portions of a fixing plate 2 and then the piezcelectxic element

1 and fixing platé 2 are bondad to each other. Subsequently,

the piezoelectric element 1 is cut and aivided into a large
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number of vibrators 1l1. According to the fifth embodiment,
when a cavity unit 5 is mounted to the leading ends of the two
positioning portions 22, which function as a reference for
positioning, on the two sidé portions of the fixing plate 2,
then the leading ends of the vibrators 11 a?e strongly abutted
against an elastic plate 8 in such a manner that the elastic
plate 8 is slightly flexed toward a pressure chamber 72.
Accordingly, the thickness of an adhesive to be applied %o the
leading ends of the vibratoxs 11 <can be reduced.
Alternatively, this may be omitted. .

Figs. 14(a2) and 14(b) illustrate a sixth embodiment of
a cavity unit 5 according to the invention. In the sixth
embodiment, the chamber partation wali 77 of tﬁe flow passage
plate 7, which defines an ink flow passage, is composed of a
thick layer 74 and a thin layer 75, and thé thick laxer 74 is
arranged to have a wide width W1 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
surface diresction thereaf when they afe connected together in
the manufécturing process, as shown in Fig. 14(b), the area of
the connecting surface thereof remains unchanged so that the
rigidity of the wall 77 can be maintained. Alseo, by uniformly

setting a ratio T/W of the thicknesses T1l, T2 and widths W1, W2

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

- ensure stable ink jetting.
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According to this embodiment, there is a still more
advantage that one can keep a wide span W3 of the pressure
chamber without decreasing a ridigity of wall, then ore can. get
a large volume of ink droplet even if in the case of high
density pressure chamber.

Fig. 15 illustrates a seventh embodiment in which a
flow passage plate 7 is composed of.three layexs 74, 75, 76,
and the width W2 of the middle layer 75 is set narrower than
those of tﬁe remaining layers. Accordingly, even if the three
layers are shifted in the surface direction thereof when they
are connected together, the strength and rididity of the wall

can be maintained constant.
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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 (1l1) 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 plate
(2) in a direction perpendicular to the displacemeﬁf
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 positioning member engaged with said ink flow passage
substrate (5) and said holding means (3) so as to regulate
the relative position thereof.

An ink jet recording head as set forth in claim 1, wherein
said piezoelectric vibrators (1l1) are formed by dividing
said piezoelectric element (1) into said vibrators (ll)
while a front edge thereof is positioned and fixed relative
to two positioning projections (22) respectively disposed
on the two sides of said fixing plate (2).

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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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 outermost sides of said plurality of piezoelectric
vibrators (ll) 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.

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).

An ink jet recording head as set forth in any one of the
preceding claims, further comprising:

a signal electrode (25) formed on each of said
piezoelectric vibrators (11).

An ink jet recording head as set forth in any one of the
preceding claims, wherein positioning portions are formed
on a top surface (32) 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.

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).
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An ink jet recording head as set forth in any one of the
preceding claims, wherein both sides of a pressure ghamber
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.

An ink jet recording head as set forth in any one of claims
1l to 8, wherein said flow passage forming plate (7) is
composed of at least two layers (74, 75) and the widths
(W1, W2) of the partition walls (77) which define ink flow
passages respectively formed in said respective layers (74,
75) are different from one another.

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 wvibrators (11) and said ink flow passage
substrate (5), said piezoelectric vibrators being connected
with each other by virtue of said flat layer.

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 wvibrator
sets.

An ink jet recording head as claimed in any one of the
preceding claims, further comprising an electrode film (24)
formed on said fixihg 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.
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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 form of ink droplets, said ink jet recording head
comprising: B
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-
positioning member (12).
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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 holdJ.ng
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.

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,

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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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:

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.

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:

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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