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“1 NK- JET RECORDI NG HEAD A APQARNFUS # BLBOeF 'fﬂf ﬁf'Nv NTLSON AND RELATED' ART
Thé present invention re acgﬁﬂggﬁ@n(bgk{n&ﬁﬁBAfebdﬁai head whi ch records

-:i mages by nmeans of ejectin ﬁ@% ,pbgrdgord ng medi um and al so
“to an ink jet recording ﬂgé d@%? $gab4an wnkjietl orddng
hﬁad. In this case, the 66?“* e ' means to ["apply" the ink-

the 10 like to any ink'r [ u es fabric arn,
paper, sheet material of &22?%%5%?9%§ gﬁ%éhéﬁﬂﬁfrecordlng appara?us means
an information processi ng apparat us |tself i nclusive of printer,-or the
printer itself as the output device, tg which the 15 resent invention is
appl i cabl e. Anong VarlOQHKI933SRBCOBD§§GHKE9DKAURMAPE U8y systens, the

ink jet recording system has been recogni zed as an extrenely effective
recordi ng

FIELD OF THE INVENTION AND RELATED ART

The present invention relates to an ink jet
5 recording head which records images by means of
ejecting ink onto a piece of recording medium, and
also to an ink jet recording apparatus comprising such
an ink jet recording head. In this case, the
terminology "record" means to "apply" the ink or the
10 like to any ink receptive medium which includes
~ fabric, yarn, paper, sheet material of various types, -
and the "recording apparatus" means an information
processing apparatus itself inclusive of printer, or
the printer itself as the output device, to which the
15 present invention is qpplicable.

Among various types of presently known
recording systems, the ink jet recording system has
been recognized as an extremely effective recording
system, since it is a non-impact recording system

20 which generates little noise during'recording; it is
capable of recording at a high speed; and in addition,
it is capable of recording on plain paper without
requiring a special fixing process.

Figures 15 and 16 illustrate the essential

25 portions of a typical ink jet recording head employed
in such an ink jet recording system. Figure 15 is a

schematic perspective view thereof, and Figure 16 is



"system since it is a non-inpact recording system20 which generates
little noise during recording; it is capable of recording at a high speed;
:and in addition, it is capable of recording on plain paper wthout
requiring a special fixing process. Figures 15 and 16 illustrate the
essential 25 portions of a typical ink jet recording head enployed in such
an ink jet recording system Figure 15 is2a schematic perspective view
thereof, and Figure 16 is -2- an expl oded perspective view thereof.
Figure 17 is a schematic sectional view of the internal structure of the
ink jet recording head, at sectional plane X-X Reference nuneral 100
desi gnat es a bameexploded perspective view thereof. Figure 17 is a
schematic sectional view of the internal structure of
the ink jet recording head, at sectional plane X-X.
Reference numeral 100 designates a base
5 plate, on which various components (which will be
described later) are constructed. On this base plate
100, a piece of substrate 200 (hereinafter, a heater
board) is disposed, which comprises a plurality of
electrothermal transducers (heaters) 201 as elements
10 for ejection energy. On this heater board 200, an ink
path (not illustrated) leading to a plurality of ink
ejecting orifices 301 is located, and also, to a
predetermined point thereof, a top plate 300 is
joined. The top plate 300 comprises: an orifice plate
15 304 with the ink ejection orifices 301; a common
liquid chamber 302 for storing the ink to be supplied
~ through the aforementioned ink path; and a cylindrical
ink inlet pipe for supplying the ink to this common
liquid chamber 302. The top plate 300 is joined with
20 the heater board 200 in the following manner. First,
the top plate 300 is temporarily glued onto the heater
board 200, in such a manner that the plurality of
heaters 201 of the heater board 200 become aligned
with the correspondent ink ejection orifices 301 of
25 the top plate 300, and then, a mechanical pressure is

applied, from above, to the top plate 300, with the

use of a spring (unillustrated), so that two



"5 plate, on which various conponents (which will be described |ater) are
constructed. On this base plate 100, a piece of substrate 200 (hereinafter,
~a heat er board) is di sposed, which conprises a plurality of el ectrothermal
transducers (heaters) 201 as elenents 10 for ejection energy. On this
heater board 200, an ink path (not illustrated) leading to a plurality of
ink ejecting orifices 301 is |ocated, ane3also, to a predet er mi ned poi nt
thereof, a top plate 300 is joined. The top plate 300 conprises: an orifice
plate 15 304 with the ink ejection-orifices 301; a comon liquid chamber
302 for storing the ink to be supplied through the aforementioned ink path;
?pd adcyLlRgr|QQmP¢¢mntﬁl@ﬁnpb%es¢%*55%%99§%g§ iptnedinappirtightn
i qui d chanber 302. The top plate 300 is joined with_2 t he heater board
200 Inhthﬁ folm%&Pﬂﬁ-naﬁh%F?aft$FstFh?h%e¥b5ﬂﬁFh?§ %BogPé F@ﬂpBiﬁg?ly gl ued
onto the heate
500 and heater board 200 are sealed with sealant 400
as shown in Figure 17, whereby the ink path and common
5 liquid chamber 302 are airtightly sealed.
It is well-known that liquid chamber
partitioning walls 303 are disposed on the heater
board 200 so ‘as to form the common liquid chamber 302
on the inward facing surface of the heater board 200
10 (Japanese Laid-Open Patent Application No.
101,958/1991, or the like).
Recently, however, the size of the heater
board has been progressively reduced in order to
"reduce the size of the ink jet recording head as well
15 as the heater board cost. As the results of this size
reduction, there have been cases in which it is
difficult, in terms of space, to form the liquid
chamber walls on the inward facing surface of the
heater board in a conventional manner. In addition,
20 the reduced size of the heater board results in a
reduced distance between the heater board edge and the
outermost ink ejection orifice, and as a result, the
sealant for sealing the common liquid chamber is
liable to flow sometimes into the ink ejection
25 orifices, creating thereby such a problem that the ink

cannot be ejected.

Accordingly, the primary object of the



"board 200, in such a manner that the plurality of heaters 201 of the heater
board 200 becone aligned with the correspondent ink ejection orifices 301
.of 25 the top plate 300, and then, a nechanical pressure is applied, from
above, to the top plate 300, with the use of a spring (unillustrated), so
that two -3- conponents can be satisfactorily joined in an airtight
manner. Thereafter, the peripheries of thd-top plate 300 and heater board
200 are sealed with sealant 400 as shown in Figure 17, whereby the ink path
and conmon 5 liquid chanber 302 are airtightly sealed. It is well-known

that liquid chanber partitioning walls 303 are di sposed on the heater
present invention is to provide a highly reliable ink

jet recording head, which is even smaller in size and
cost, and in which the sealant does not flow into the
ink path, and also to provide an ink jet recording

5 apparatus comprising such an ink jet recording head.

SUMMARY OF THE INVENTION

According to an aspect of the present
invention, the top plate overhangs from the edges of
10 the substrate in the direction of the joint between
the top plate and substrate; therefore, the size of
the substrate can be reduced compared to the
conventional one. In addition, the joint becomes
smaller than the conventional one; therefore, it is
15 less probable thét gaps will occur between the top
plate and substrate due to the microscopic surface
irregularities that are present in the joint.
Consequently, the airtightneés of the joint between
the top plate and substrate is improved, preventing
20 the sealant from flowing into the ink path. Further,
since the top plate is disposed in such a manner as to
overhang from the joint, the thickness of the top
plate wall members that form the ink path is aliowed
to be substantially the samé as thosé of the'
25 conventional design; therefore, their strength can be
maintained at substantially the same level as the

conventional one.



"board 200 so as to formthe common |iquid chamber 302 on the inward facing
surface of the heater board 200 10 (Japanese Lai d-Open Patent Application
.No. 101,958/1991, or the like). Recently, however, the size of the heater
board has been progressively reduced in order to reduce the size of the ink
jet recording head as well 15 as the heater board cost. As the results of
this size reduction, there have been caseg-in which it is difficult, ‘in
terms of space, to formthe liquid chanber walls on the inward facing
surface of the heater board in a conventional manner. In addition, 20 the
reduced size of the heater board results in a reduced di stance between the
heat er board edge and t Recomiiégngoto anktbprcaspectr ofi the axesgnta result,
the sealant for sealing the common liquid chanber is liable to flow
sonmet i mes i nt oipMentipnej §bej eyerhanging portions of the top plate
are extended in the thickness direction of the
substrate, and the substrate is disposed between the
5 two extended overhanging portions; therefore, the
sealant can be more reliably prevented from flowing
into the ink path. Further, the extended portions of
the top plate embrace the substrate; therefore, the
strength, or reliability, of the ink jet recording
10 head itself is improved.
According to another aspect of the present
invention, a portion of one of the common changer
walls projects toward the element substrate, the wall
being the one that opposes the orifice plate. This
15 projecting portion causes the mechanical pressure,
which is applied to the top plate as the top plate and
element substrate are joined, to be concentrated
toward the ink path wall side of the element
substrate; therefore, the ink path walls of the top
20 plate, and substrate, can be airtightly joined with
more reliability. Consequently, the sealant for
sealing the joint between the element substrate and
top plate can be reliably prevented from flowing into
-the common liquid chamber ahd/or ink ejection
25 orifices.

_ According to another aspect of the present

invention, a part of the extended overhang portion of



"25 orifices,

creating thereby such a problemthat the ink cannot be

ej ected. Accordingly, the primary object of the -4- present invention is
.to provide a highly reliable ink jet recording head, which is even snaller
in size and cost, and in which the sealant does not flow into the ink path,
and also to provide an ink jet recording 5 apparatus conprising such an

I nk jet recordi ng head. SUMVARY OF THE | NgENTI ON According to an aspect of

t he present

i nvention, the top plate overhangs fromthe edges of 10 the

substrate in the direction of the joint between the top plate and
substrate; therefore, the size of

10

15

20

25

the liquid chamber wall is cut away; therefore, the
adhesive used to join temporarily the top plate and
element substrate can be reliably prevented from
flowing into the ink path.

According to a further aspect of the present
invention, notches are cut in the extended overhang
portion of the liquid chamber wall; therefore, the
surface area, which comes in contact with the adhesivg
used for joining temporarily the top plate and element
substrate, can be increased, whereby the adhesive
strength is improved.

These and other objects, features and
advantages of the present invention will become more
apparent upon a consideration of the following
description of the preferred embodiments of the
present invention, taken in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic perspective view of
the essential portions of the first embodiment of the
ink jet recording head in accordance with the present
invention.

Figure 2 is an exploded perspective view. of
Figure 1.

Figure 3 is a schematic perspective view of

the internal structure of the top plate of the first



“the substrate can be reduced conpared to the conventional one. In addition,
the joint becones smaller than the conventional one; therefore, it is 15

_l ess probable that gaps will occur between the top plate and substrate due
to the mcroscopic surface irregularities that are present in the joint.
Consequently, the airtightness of the joint between the top plate and
substrate is inproved, preventing 20 theqssealant fromflowing into the ink
path. Further, since the top plate is disposed in such a manner as to
overhang fromthe joint, the thickness of the top plate wall menbers that
formthe ink path is allowed to be substantially the sane as those of the
25 conventi onambdaiment ofetbeoink tjet revordigigh hemd Hn micumiamze at

‘'substantially the sane | evel as the conventional one.
with the present invention.

Figure 4 is the sectional view of Figure 1,
at sectional plane X-X.

5 Figure 5 is a schematic perspective view of
the essential pbrtions of the'second embodiment of the
ink jet recording apparatus in accordance with the
present invention.

Figure 6 is an exploded perspective view of

10 Figure 5.

Figure 7 is a schematic. perspective view of
the internal structure of the top plate in the second
embodiment of the ink jet recording'apparatus in
accordance with the present invention.

15 Figure 8 is a sectional view of Figure 5, at
sectional plane X-X.

Figure 9 is a schematic perspective view of
the essential portions of the third embodiment of the
ink jet recording apparatus in accordance with the

20 present invention. -

Figure 10 is a-schematic perspective view of
the internal structure of the top plate in the third
embodiment of the ink jet recording head in accordance
with the present invention.

25 Figure 11 is a sectional view of Figure 9,lat
sectional plane X-X.

Figure 12 is a schematic perspective view of



-5- According to another aspect of the present invention, the overhanging
portions of the top plate are extended in the thickness direction of the
_Substrate, and the substrate is disposed between the 5 two extended

over hangi ng portions; therefore, the sealant can be nore reliably prevented
fromflowing into the ink path. Further, the extended portions of the top
plate enbrace the substrate; therefore, t8e strength, or reliability, of
the ink jet recording 10 head itself is inproved.. According to anot her
aspect of the present invention, a portion of one of the comon changer

walls projects toward the el enent subst [
opposeg tLe orth@cés§¢a¥§§1TﬁP§ti°ng gfrgﬁg’faggtg@ghbggkagn%hgfo%%ethat

ink jet recording head in accordance with the present
invention.

Figure 13 is a schematic perspective view of

5 the internal structure of the top plate in the fourth
embodiment of the ink jet recording head in accordance
with the present invention.

Figure 14 is a schematic perspective view of
an embodiment of the ink jet recording apparatus in

10 accordance with the present invention.

Figure 15 is a schematic perspective view of
the essential portions of a typical, conventional ink
jet recording head.

Figure 16 is an exploded perspective view of

15 the essentiai portions of the typical, conventional
iﬁk jet recording head.

Figure 17 is a schematic sectional view of
the internal structure of the ink jet recording head
of Figure 15, at sectional plane X-X.

20
DESCRIPTION OF THE PREFERRED EMBODIMENTS

DESCRIPTION OF THE PREFLRRED BUHEDUDINLNIS
Hereinafter, the embodiments of the present
invention will be described in detail referring to the
drawings.- | |
25 Embodiment 1
Figures 1 - 4 depict the first embodiment of

the ink jet recording apparatus in accordance with the



"15 projecting portion causes the nmechanical pressure, which is applied to

the top plate as the top plate and el enent substrate are joined, to be

.concentrated toward the ink path wall side of the el ement substrate;
therefore, the ink path walls of the top 20 plate, and substrate, can be

airtightly. joined with nore reliability. Consequently, the sealant for
sealing the joint between the el enent subgtrate and top plate can be
reliably prevented fromflow ng into the common |iquid chanber and/or ink
ejection 25 orifices. According to another aspect of the present
invention, a part of the extended overhang portlon of - 6-
present invention, wherein Figure is a schematic
perspective view of the essential portions thereof:;
Figure 2, an exploded perspective view of Figure 1;
Figure 3, a schematic perspecfive view of the internal
5 structure of the top plate; and Figure 4 is a
sectional view of Figure 1, at sectional plane X-X.
Among the structural components in this embodiment,
those common to the conventional ink jet recording
head illustrated in Figures 15 - 17 will be designated
10 with the same references, and their descriptions will
be omitted.

This embodiment is characterized in that the
common liquid chamber wall 303 overhangs from the
heater board 200, at both edges in the direction in

15 which the plurality of heaters 201 are aligned on the
heater board 200 as the element substrate, that is, in
the direction in which the ejection orifices are
aligned. This arrangement makes it possible to
minimize the space occupied on the upward facing

20 surface of the heater board 200 by the liquid chamber
wall 303, that is, the portions involved to join the
liquid chamber wall 303 and heater board 200;
therefore, it is possible to reduce the heater board
200 size. Referring to éigure 4, it is preferable

25 that the relationship bgtween width m, which is the
width of the heater board 200 in the direction in

which the plurality of heaters 201 are aligned, and



t he | iquid chanmber wall is cut away; therefore, the adhesive used to join
tenporarily the top plate and el enent substrate can be reliably prevented

fromflowng into the .ink path. 5 According to a further aspect
of the present invention, notches are cut in the extended overhang portion
of the liquid chanber wall; therefore, the surface area, which cones in

contact with the adhesive used for joinirdOtenporarily the top plate and
el enent 10 substrate, can be increased, whereby the adhesive strength is
i nproved. These and ot her objects, features and advantages of the present
invention will become nore apparent upon a consideration of the follow ng

15 descripti oNigEDht fe HPéFBrF§dt@#bUBF#§nP§ &her gommoas ddauifent i on,
taken in conjuagtion Whtl 4 Re RSB Y: 1e LAY "Witisties the

following formula: m > 1. More specif;cally, the
difference between m and 1 in this embodiment was set

5 at 0.1 mm. Parenthetiéally, when the head was
constructed with the relationship being: m < 1, there
was a problem in that the sealant flowed onto fhe
upward facing surface of the heater board, and also
into the ink ejection orifices 301.

10 Also, this embodiment is characterized in
that projection 306 is provided on the top plate 300,
behind the common liquid chamber 302, relafive to the
ejection orifice plate 304, as shown in Figure 3. The
common liquid chamber 302 is constituted of a recess

15 formed in a surface of the top plate 300. In one of
the lateral walls of the common liquid chamber 302, a
plurality of ink passages 308 are formed in such a
manner that each passage is correspondent to one of
the plurality of ink ejection orifices 301 forﬁed in

20 the orifice plate 304} connecting thereby the common
liquid chamber 302 and the ink ejection orifices 301.
The aforementioned projection 306 is at the center
portion of the opposite common chamber wall of this
same common liquid chamber wall, in which the ink

25 passages 308 are formed. The upward facing surfaces
of the walls 303 of the common liquid chamber 302

constitute the surfaces to be joined with the heater



"BRI EF DESCRI PTI ON OF THE DRAW NGS 20 Figure 1 is a schematic
perspective view of the essential portions of the first enbodi nent of the
ink jet recording head in accordance with the present invention. Figure 2
i s an expl oded perspective view of 25 Figure 1. Figure 3 is a schenatic
perspective view of the internal structure of the top plate of the first
- 7- enbodi nent of the ink jet recording head in accordance with the present
;?;entlon. Figure 4 is the sectional view of Figure 1, at sectional plane
board 200 of the top plate 300, but since the
projection 306 is on one of these upward facing
surfaces, the joint is actually constituted of the top
surface of this projection 306, and the top surfaces
5 of the plurality of the ink passage walls 307 that
form the aforementioned plurality of ink passages 308.
Therefore, the mechanical pressure applied to the top
plate 300 by the leaf spring 401 is concentrated
toward the ink passage walls 307. After the spring
10 401 is fitted, the peripheries of the top plate 300
and heater board 200 are sealed with the sealant 400
as shown in Figure 4, and at this time, the sealant
400 invades into slighf gaps formed by the projection
306, between the heater board 200 and common liquid
15 chamber walls 303, and seals them airtightly. Since
no gap is formed between the ink passage walls 307 and
heater board 200, the sealant 400 externally seals the
joint between the top plate 300 and heater board 200.
In this embodiment, the height of the
20 projection 306 from the top surface of the cohmon
| liquid chamber wall 303 is within a range of.S - 20
pm. When it is no more than 5 pm, the satisfactory
adhesion cannot be effected between the heater board
200 and ink passage walls 307, and when it is no less
25 than 20 pm, the gap between the liquid chamber wall

303 and heater board 200 becomes excessively large,

creating thereby a problem occasionally in that the



5 Figure 5 is a schematic perspective view of the essentia
portions of the second enbodi nent of the ink jet recording apparatus in
accordance with the present invention. Figure 6 is an expl oded perspective
view of 10 Figure 5. Figure 7'is a schematic perspective view of the

I nternal structure of the top plate in the second enbodi nent of the ink jet
recordi ng apparatus in accordance with thaesent invention. 15

Figure 8 is a sectional view of Figure 5, at sectional plane X-X. Figure 9
is a schematic perspective view of the essential portions of the third
enbodi nent of the ink jet recording apparatus in accordance with the 20
present invent is@alanty 409 Flows pndehdihg itopurfage \of \Wheyhgater

board 200, and also into the ink ejection orifices.
Embodiment 2

Figures 5 - 7 illustrate the second:

5 embodiment of the ink jet recording head in accordance
with the present invention. Figure 5 is a schematic
perspective view of the essential portions thereof;
Figure 6, a schematic perspective view of the internal
structure of the top plate; and Figure 7 is a

10 sectional view of Figure 5, at sectional plane X-X.
Also in this embodiment, the structural components
common to the conventional ink jet recording head
illusfratéd in Figures 15 - 17, and also to preceding
embodiment, are designated with the same references,

15 and their descriptions will be omitted.

This embodiment is characterized in that the
heater board 200 is disposed between the opposing two
walls 303a of the common liqﬁid chamber 303 of the top
plate 300, which extend in the direction perpendicular

20 to the alignment direction of the plurality of ink
ejection orifices 301 of the orifice plate 304. The
liquid chamber walls 303a extend far beyond the top
surfaces of the liquid chamber walls 303 as shown in
Figure 7, and function, like a dam, to prevent the

25 invasion of the sealant 400 used to seal externally
the common liquid chamber 302 of the top plate 300.

As for the amount of the projection of the liquid



the internal structure of the top plate in the third enbodi mrent of the ink
jet recording head in accordance with the present invention. 25

Figure 11 is a sectional view of Figure 9, at sectional plane X-X. Figure
12 is a schematic perspective view of -8- the essential portions of the
fourth enbodi mnent of the ink jet recording head in accordance with the
present invention. Figure 13 is a schematdii@-perspective view of 5 the
internal structure of the top plate in the fourth enbodi nent of the ink jet
recording head in accordance with the present invention.

chamber wall 303a in this embodiment, it is set to be
less than the thiékness of the heater board 200. This
is because, if the amount of the projection is set to
be more than the thickness of the heater board 200,

5 the sealant 400 cannot be successfully prevented from
flowing into the common liquid chamber 302, and also,
in some cases, the interface between the ink passage
walls 307 and heater board 200 cannot be
satisfactorily sealed.

10 Thus, this embodiment enjoys the following
effects in addition to those of the preceding
embodiment. That is, the sealant 400 is reliably
prevented from flowing into the common liquid chamber
302, so that the ink ejection orifices 301 do not

15 become plugged up with the sealant 400; therefbre, the
iﬁk can be reliably ejected to record high quality
images.

Embodiment 3
Figures 9 - 11ldepict the third embodiment of

20 the ink jet recording apparatus in accordance with the
present invention, wherein Figure 9 is a schematic
perspective view of the essential portions thereof;
Figure 10, a schematic perspective view of the
internal structure of the top plate; and Figure 11 is

25 a sectional view of Figure 9, at séctional plane X-X.
Also in this embodiment, the structural components

common to the conventional ink jet recording head



"Figure 14 is a schematic perspective view of an enbodi ment of the ink jet

recordi ng apparatus in 10 accordance wth the present

i nventi on.

Fi gure 15

s a schematic perspective view of the essential portions of a typical,
conventional ink jet recording head. Figure 16 is an expl oded perspective
view of 15 the essential portions of the typical, conventional in
recordi ng head. Figure 17 is a schematic-gsgctional view of the interna
structure of the ink jet recording head of Figure 15, at sectional plane
X-X. 20 DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS Her ei nafter, the
enbodi ments of the present invention will be described in detai
to the drawi ngsllustrated in Figures 15 - 17, and also to the

k |et

referring

preceding embodiments, are designated with the same

references, and their description will be omitted.

This embodiment is characterized in that not

5 only the projection 306 described in the preceding

first embodiment is provided, but also, the heater

board 200 is disposed between the opposing two walls

303a of the common liquid chamber 303 of the top plate

300, which extend in the direction perpendicular to

10 the alignment direction of the plurality of ink

ejection orifices 301 of the orifice plate 304.

The

liquid chamber walls 303a extends far beyond the top

surfaces of the other liquid chamber walls 303 as

shown in Figure 11, and function, like a dam, to

15 prevent the invasion of the sealant 400 used to seal

externally the common ligquid chamber 302 of the top

plate 300. As for the amount of the projection of the

20

25

liquid chamber wall 303a in this embodiment, it is set
to be less than the thickness of the heater board 200.
This is because, if the amount of the projection'is
set to be more than the thickness of the heater board
200, the sealant 400 cannot be successfully prevented
from flowing into the common liquid chamber 302, and
also, in some cases, the inferface between the ink
passage walls 307 and heater board 200 cannot be
satisfactorily sealed.

Thus, this embodiment enjoys the following



25 Enbodinent . 1 Figures 1 - 4 depict the first enbodi ment of the ink jet
recordi ng apparatus in accordance with the -9- present invention,
wherein Figure 1 is a schematic perspective view of the essential portions
thereof; Figure 2, an expl oded perspective view of Figure 1; Figure 3, a
schematic perspective view of the internal 5 structure of the top plate;
and Figure 4 is a sectional view of Figureid., at sectional plane X-X. Anong
the structural conponents in this enbodi nent, those conmon to the
conventional ink jet recording head illustrated in Figures 15 - 17 will be
designated 10 with the sane references, and their descriptions wll
effects in addition to those of the preceding
embodiments. That is, the sealant 400 is reliably
prevented from flowing into the common liquid chamber
302, so that the ink ejection orifices 301 do not
5 become plugged up with the sealant 400; therefore, the
ink can be reliably ejected to record high quality
images.
Embodiment 4
Figﬁres 12 and 13 illustrate the fourth
10 embodiment of the ink jet recdrding head in aécordance
with the present invention. Figure 12 is a schematic
perspective view of the essential portions thereof,
and Figure 13 is a schematic perspective view of the
internal structure of the top plate. Also in this
15 embodiment, the structural components common to the
conventional ink jet recording head illustrated in
Figures 15 - 17, and also to the preceding
embodiments, are designated with the same alphanumeric
references.
20 Embodiment 4
Figures 12 and 13 depict the fourth
embodiment of the ink jet recording appa;atus in
accordance with the present invention, wherein Figure
12 is a schematic perspective view of the essential
25 portions thereof, and Figure 13.is a schematic

perspective view of the internal structure of the top

plate. Also in this embodiment, the structural



"be omtted. This enbodiment is characterized in that the comon |iquid
chanber wall 303 overhangs fromthe heater board 200, at both edges in the
direction in 15 which the plurality of heaters 201 are aligned on the
heat er board 200 as the el enent substrate, that is, in the direction in
which the ejection orifices are aligned. This arrangenent makes it possible

to mnimze the space occupied on the upwpgd facing 20

surface of the

heat er board 200 by the liquid chanber wall 303, that is, the portions

involved to join the liquid chanber wall 303 and heater

board 200;

therefore, it is possible to reduce the heater board 200 size. Referring to
Figure 4, it icompeientdl cofimon htd the cehwentibehap bekwgeh wi dth m which
is the width of the heater board 200 in the direction in which the

plurality of

10

15

20

25

heecerding lhead bllystuateddin Figures 15 - 17, and
_also to the preceding embodiments, are designated with
the same alphanumeric references, and their '
descriptioné will be omitted.

This embodiment is characterized in that a
pair of notches 309, and opening 310 (cutaway
portion), are cut into both of the liquid chamber
walls 303a described in the preceding embodiment 3.
The notched portion 309 is positioned away from the
orifice plate 304, that is, closer to the liquid
chamber wall 303 opposing the ink ejection orifices
301. Thié notched portion 309 functions to.fix
temporarily the positional relationship between the
heater board 200 and top plate 300, when the two
components are joined with adhesive (normally, UV-
curing adhesive). The provision of this type of
notched portion 309 increases the area qf adhesion;
therefore, adhesive strength is increased. As for the
cutaway portion 310, it is formed by means of cutting
away a portion of the liquid chamber wall 303a from
the top surface of the liquid chamber wall 303a to the
top surface of the liquid chamber wall 303. The
purpose of this type of cutawaj portion 310 is to
prevent effectively the adhesive applied to the
notched portion 309 for the temporary fixation, from

flowing toward the ink ejection orifices 301, and



-10- width 1, which is the width of the comon Iiquid chanber 302 in the
same direction, satisfies the following fornula: m> 1. Mre specifically,
the dlfference between mand 1 in this enbodi nent was set 5 at 0.1 nm
Parent hetically, when the head was constructed with the rel ationship being:
m< 1, there was a problemin that the sealant flowed onto the upward
facing surface of the heater board, and ajg0 into the ink ejection orifices
301. 10 _ Alsp, this enbodinent is characterized in that
projection 306 is provided on the top plate 300,. behind the comon Iiquid
chanber 302, relative to the ejection orifice plate 304, as shown in Figure
3. The plugging them, while the adhesive hardens. Therefore,
it is important that this cutaway portion 310 is
positioned at the end portion of ink path 308, that
is, at the end portion away from the ink ejection
5 orifices 301.
Thus, this embodiment enjoys the following
effects in addition to those of the preceding
embodiments. That is, not only can the temporary
fixation betweén the heater board 200 and top plate
10 300 reliably occur with the presence of the notched
portion 309 that is cut, as a barrier for preventing'
the sealant 400 from flowing into the common liquid
chamber 302, in the liquid chamber wall 303a, but
also, the adhesive used for the temporary fixation can
15 be prevented from flowing into the area of ink
ejection orifices 301, by the cutaway portion 310;
therefore, the ink ejection orifice 301 is prevented
from being plugged up with the adhesive, allowing
thereby the ink to be reliably ejected to record high
20 quality images.
Those ink jet recording heads described in
the preceding embodiments of the present invention are
mountable in such an ink jet recording apparatus as
the one illustrated in Figure 14. Figure 14 is a
25 schematic perspective view of an embodiment of the ink

jet recording apparatus in accordance with the present

invention.



common |iquid chanber 302 is constituted of a recess 15 fornmed in a
surface of the top plate 300. In one of the lateral walls of the common
liquid chanmber 302, a plurality of ink passages 308 are formed in such a
manner that each passage is correspondent to one of the plurality of ink
ejection orifices 301 formed in 20 the orifice plate 304, connecting

t hereby the common |iquid chanber 302 anditge ink ejection orifices 301.
The af orenentioned projection 306 is at the center portion of the opposite
comon chanber wall of this same common liquid chamber wall, in which the
ink 25 passages 308 are forned. The upward facing surfaces of the walls
303 of the common |iqui Refleardarg 3@ Rigyustel tld,e neferandengameralba8Q oi ned

with the heater
designates a cartridge, which is fixed on carriage 15
with the use of retaining member 81. These are
reciprocative in the longitudinal direction of shaft
5 21 (primary scanning direction). The position of the
cartridge 80 on the carriage 15 is fixed by a hole
provided in the 1id, and a dowel or the like provided
on the carriage 15. As for the electrical connection,
it is established when a contact pad provided on a
10 wiring substrate is placed in contact with a connector
provided on the carriage 15.
| Recording medium 18 is put through a minute
gap between the recording head and platen 19, and its
recording surface is regulated by the platen 19. The
15 ipk ejected from a recording head reaches the surface
of the recording medium 18, where it forms an image.
To the recording head, ejection signals
reflecting image data are sent from an appropriate
data source through cable 16 and a terminal connected
20 thereto. The number of cartridge 80 may be one, or
two or more, depending on the number of inks, or the
colors of the image (two in this drawing).
Also referring to Figure 14, reference
numeral 17 designates a carriage motor, which moves
25 the carriage 15 aiong the shaft 21; 22, a wire for
transmitting the driving force of the motor 17 to the

carriage 15; and 20 designates a feeder motor, which



board 200 of the top plate 300, but since the projection 306 is on one of

t hese upward facing surfaces, the joint is actually constituted of the top
surface of this projection 306, and the top surfaces 5 of the plurality of
t he i nk passage walls 307 that formthe aforenentioned plurality of ink
passages 308. Therefore, the nechanical pressure applied to the top plate
300 by the leaf spring 401 is concentratedig-oward the i nk passage walls
307. After the spring 10 401 is fitted, the peripheries of the top plate
300 and heater board 200 are sealed with the sealant 400 as shown in Figure
4, and at this tine, the sealant 400 invades into slight gaps formed by the
proj ecti on 306, ish«zomngcted trdthe plaken 2b) thdfeedmbhe | Teee®dimg chamber
wal | s 303, and seals themairtightly. Since no gap is forned between the

i nk passage wal®ed¥yy Hhd heater board 200, the seal ant 400 externally

| h
seals the As for the form of the ink jet recording

apparatus to which the present invention is

5 applicable, it may be in the form of an image
outputting peripheral device of an information
processing apparatus such as a computer. Also, it may
be in the form of a copying machine that integrally
comprises a reader or the like, and also in the form

10 of a facsimile with both the transmitting and
receiving capacities.

While the invention has been described with
referénce to the structures disclosed herein, it is
not confined to the details set forth, and this

15 application is intended to cover such modifications or
changes as may come within the purposes of the

improvements or the scope of the following claims.

20

25



Ljoint between the top plate 300 and heater board 200. In this enbodinent -
the hei ght of the 20 ;projection 306 fromthe top surfac @%éﬁfﬁéﬁﬁﬂ@BEEN

liquid chanber wall nge of 5 - 20 um | hebp nor e
than 5 pm the Satlsﬁmml wélmmuﬁMEannot be effected PEL\GED -
board 200 and ink passage w&l 1% 307, and when it is no less 25 than 20 pm
the gap between the |iquid chanber mall 308-and heater board 200 becones
excessively large, creating thereby a problemoccasionally in that the
-12- sealant 400 flows onto the top surface of the heater board 200, and
also into the ink ejection orifices. Enbodi nent 2

WHAT IS CLAIMED 1IS:

1. An ink jet recording head comprising:
- a top plate having recesses for forming ink
paths connected to a plurality of ejection outlets
5 from which ink is ejected:;

a substrate for forming the ink paths by
joining it with said top plate, with the recesses
facing inward;

wherein said top plate overhangs from an edge

10 of said substrate in the direction of a plane of the

joint between said top plate and substrate.

2, An ink jet recording apparatus according to
Claim 1, wherein said to plate has two such
15 overhanging portions extended in the thickness
direction of said substrate, and said substrate is

disposed between the extended overhanging portions.

3. An ink jet recording head according to Claim
20 2, wherein the extended overhanging portions of said

top plate are provided with a cutaway portion.

4, An ink jet recording apparatus according to
Claim 1, wherein the ink pafh comprises a plurality of
25 ink passages connected between ink ejection outlets
and a common ink chamber for storing the ink to be

supplied to the plurality of ink passages.

This Sheet Has Been Replaced
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‘Figures 5- 7 illustrate the second 5 enbodinent of the ink jet recording
head i n accordance-wth-t-hepresent invention. Figure 5.1is_a _schematic

perspect|ve tial portions thereof; Fi :
.per specti ve 'ﬂaﬂmmulﬂ@ﬁ iﬂnal structure of the top %‘I Z?S‘GSHEETSE'I%@%WI
Is a 10 sectieon ure 5, at sectional plane yo—-A-this
enbodi ment, the structural conponents copypn to the conventional ink jet
recording head illustrated in Figures 15 - 17, and al so to precedi ng
enbodi ment, are designated with the sane references, 15 and their
descriptions wll be omtted. This enbodinent -is characterized in that the
heat er board 200 i%. di skwsihnk bjétesecdhding pfhsad gateordihg st80Chabh t he
comon |iquid chamber 303 of the top plate 300, which extend in the
di recti on per pendéhetein 24 mmjéetmmgmemromd&wmnswhthepprmanl ty of
I nk

of the walls forming the common ink chamber of said
top plate as is away from the plurality of ejection

5 outlets.

6. An ink jet recording head according to Claim
1, wherein said top plate integrally comprises an
orifice plate in which a plurality of ejection outlets

10 are aligned.

7. An ink jet recording head according to Claim
4, wherein energy generating means for generating the
energy to be used for ejecting the ink from the
15 plurality of ejection outlets are disposed along the

ink passages.

8. An ink jet recording head according to Claim
7, wherein said energy generating means comprises a
20 thermal energy generating member for generating

thermal energy to create film-boiling of the ink.
9. An ink jet recording head according to Claim
8, wherein said thermal enefgy generating member

25 includes electrothermal trénsducer.

10. An ink jet recording head according to Claim

”I‘hls Sheet Has Been Rerlace
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‘ejection orifices 301 of the orifice plate 304. The |iquid chanber walls

303a extend far beyond the top surfaces of the Iiquid c*aﬁggr '
shown in Figure—7—and function, like a dam to prevent e éﬁgﬁ%g%%égﬁE@fl

‘t he seal ant. seal externally t he common | i qut
the top plat w;mﬁ anount of the projection of the liquid

-13- chanber ™ s enbodi ne22+4t is set to be less than the

t hi ckness o¥. the heater board 200. This is because, if the anount of the
projection is set to be nore than the thickness of the heater board 200, 5
the seal ant 400 cannot be successfully prevented fromflow ng into the
common | i qui d bhathrreijpsaithdtaep Rlate and substrate are joined

with a mechanical pressure.

11. An ink jet recording head according to Claim
5 1, wherein the joint between said top plate and

substrate is sealed with sealant.

12. An ink jet recording head according to Claim
1, further comprising a base plate for mounting said

10 substrate.

13. An ink jet recording apparatus comprising:

a top plate having recesses for forming ink

paths leading to a plurality of ejection outlets from
15 which ink is ejected;

a substrate that for forming the ink paths by
joining it with said top plate, with the recesses
facing inward; and

a mounting member for mounting said ink jet.

20 récording head;

wherein said top plate is disposed to
overhang from an edge of said substrate in the
direction of a plane of the joint between said top
plate and substrate.

25
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‘in some cases, the interface between the ink passage walls 307 and heater
board 200 cannot be satisfactorily sealed. 10 Thus, this

enbodi nent enjoys the following effects in addition to those of the
‘precedi ng enbodi nent. That is, the sealant 400 is reliably prevented from
flowing into the comon |iquid chanber 302, so that the ink ejection
orifices 301 do not 15 become plugged dp with the seal ant 400; therefore,
the ink can be reliably ejected to record high {G§Iity jqrages. Enbodi ment 3
Figures 9 - 11 depict the third enbodi nent of Z0 The thk¢Xet recording
apparatus in accordance with the present_4 wherein Figure 9 is a
schemati c perspective view of the eg ker eof 3Q0gure 10, a
schemati c perspective view of the




I nternal structure of the top plate; and Figure 11 is 25 a sectional view
of Figure 9, at sectional plane X-X. Also in this enbodi nent, the
structural conponents comon to the conventional ink jet recording head
-14- illustrated in Figures 15 - 17, and also to the precedi ng enbodi nents,
are designated with the sanme references,,and their description wll be
omtted. This enbodi nent is characterize% in that not 5 only the

proj ection 306 described in the p[Rgeding first enbodi nent is provided, but
al so, the heater board 200 is disp SBkDet ween t he opposing two walls 303a
of the common I|iquid chanber 303 NP plate 300, which extend in the
direction perpendicular to

303

ANANNRNNGNY Y

"

L =~ 200

FIG. 4




10 the alignment direction of the plurality of ink ejection orifices 301
of the orifice plate 304. The liquid chanber walls 303a extends far beyond
the top surfaces of the other |iquid chanmber walls 303 as shown in Figure
11, and function, like a dam to 15 prevent the invasion of the seal ant
400 used to seal externally the connDn3quuid chanber 302 of the top plate
300. As for the anobunt of the projection of the liquid chanber wall 303a in
this enbodiment, it is set to be less than the $q§kness f the heater
board 200. 20 This is because, if the anpunt oY e px{Esﬁion is set to
be nore than the thickness of the heater - he seal ant 400 cannot
be successfully prevented fromfl ow pgN §Wber 302,
and al so, in sonme cases, the-interfé ge wal ls
307 and heater board 200 cannot Qe

i qui d
: ore




Thus, this enbodi nent enjoys the foll ow ng -15- effects in addition to
those of the preceding enbodi nents. That is, the sealant 400 is reliably
prevented fromflowing into the common |iquid chanber 302, so that the ink
ejection orifices 301 do not 5 becone plugged up with the seal ant 400;
therefore, the ink can be reliably ejectged to record high quality images.
Enbodi nent 4 Figures 12 and 13 gllustrate the fourth 10 enbodi nent of the
ink jet recording head in accorq-~\g.mﬁth t he present invention. Figure 12
IS a schematic perspective vie Iof Re._essenti al portions thereof,

| I

l
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‘and Figure 13 is a schematic perspective view of the internal structure of
the top plate. Also in this 15 enbodinent, the structural conponents
common to the conventional ink jet recording head illustrated in Figures 15
- 17, and also to the precedi ng enbodi nents, are designated with the sane
al phanuneric references. 20 Enbodineq; 4 Figures 12 and 13 depict the
fourth enbodi nent of the ink jet recording appgratus in_gaccordance with the
present invention, wherein Figure 12 is a schewa f%gggtive vi ew of the
essential 25 portions thereof, and FiguLe ; emati ¢ perspective
N\ thisEﬁBEPdinEnt’

view of the internal structure of tphé
the structura

304
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"-16- components comon to the conventional ink jet recording head
Illustrated in Figures 15 - 17, and also to the precedi ng enbodi nents, are
designated with the sane al phanuneric references, and their 5 descriptions
"Will be omitted. This enbodinent is characterized in that a pair of notches
309, and opening 310 (cutaway portion)g are cut into both of the liquid
chanber walls 303a described in the precedi ng enbodi nrent 3. 10 The notched
portion 309 is positioned away fromthe orifice plate 304, that is, closer
to the liquid chanber wall 303 opposi ng 3@5i nk ejection orifices 301. This
not ched portion 309 functions to fi orarily the positional

“relationship between the 15 heater Rpa 200 and top plate 300, when tthe
t wo
300
302
A 303

N 400

YO

FIG. 12



‘conponents are joined wth adhesive (normally, UV- curing adhesive). The
provision of this type of notched portion 309 increases the area of
adhesion; therefore, adhesive strength is increased. As for the 20 cutaway
*portion 310, it is fornmed by neans of cutting away a portion of the liquid
chanber wall 303a fromthe top surfacg of the liquid chanber wall 303a to
the top surface of the |iqui d&ghanber wall 303. The purpose of this type of
cutaway portion 310 is to 25 br owaqt effectively the adhesive applied to

t he notched portion 309 for twe temM&ary fixation, fromflow ng toward the
i nk ejection orifices 301, anf -17- W

ggi ng t%&ﬂh whi | e the adhesive
hardens. Thereforg3|j0 303 \ _




it is inmportant that this cutaway portion 310 is positioned at the end
portion of ink path 308, that is, at the end portion away fromthe ink
ejection 5 orifices 301. Thus, this enbodi ment enjoys the follow ng effects
in addition to those of the precedi ng enbodi nents. That is, not only can
the tenporary fixation between the hegjer board 200 and top plate 10 300
reliably occur with the presence of t not ched portion 309 that is cut, as
a barrier for preventing the sealant 400 fromflowing into the conmon
liquid chanber 302, in the liquid chanber wall 303a, but also, the adhesive
used for the tenporary fixation can 15 be prevented fromflowing into the
area of ink ejection orifices 301, by the cutaway portion 310; therefore,
the ink ejection orifice 301 is prevented from being plugged up with the
adhesive, allow ng

100



thereby the ink to be reliably ejected to record high 20 quality inmages.
Those ink jet recordi ng heads described in the precedi ng enbodi nents of the
present invention are nountable in such an ink jet recordi ng apparatus as

the one illustrated in Figure 14. Figure 14 is a 25 schematic perspective
view of an enbodi ment of the ink jet regording apparatus in accordance wth
the present invention. -18- Referring to Figure 14, reference nuneral 80

designates a cartridge, which is fixed on carria 15 with the use of
- retaining menber 81. These are reciprggative i e ongitgﬂbaﬁl di rection
of shaft

300

302

/
2
///71[1

400

100

200

FIG. 17



5 21 (primary scanning direction). The position of the cartridge 80 on the
i carriage 15 is fixed by a hole provided in the lid, and a dowel or the |like
i provided on the carriage 15. As for the electrical connection, it is
. established when a contact pad provided on a 10 wirifg=Substrate. ls pLaged
in contact With a COR¥e QR REZORNING HEAN Al APPARATURYE QSTH'ﬁﬁgﬁd' E\E’g\'u
18 is put through a m nute gap.between the recording '
and its recording surface is regulated by the platen 19. The 15 ink
ejected froma recording head reaches the surface of the recording medi um
18, where it forns an i mage. To the recording head, ejection signals
reflecting i nage : :uproprlate data source through

ik (i din U
cable 16 and a terninal conn cted 20 th ret The q?er of cartridge 80
may be one, or two or 1 %2 WPt he

E plate having recesses for forming ink paths connected

A%2" ';-A

to a plurality of ejection outlets from which ink is

ejected; a substrate for forming the ink paths by
joining it with thé top plate, with the recesses
facing inward; wherein the top plate overhangs from an
edge of the substrate in the direction of a plane of

the joint between the top plate and substrate.

This Sheet Has Been R
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-colors of the image (two in this draw ng). Al so referri pg=te=Figr
“reference nuneral 17 designates a carriage nmotor, which. npﬁpﬁAQEMENﬁ@HEET
carriage 15 along the shaft 21; 22, a wire for transmt ing t

alr R

force-of the notor 17 to the carriage 15; and 20 desi gnat patea.l.l.bod®y. ¥ erﬁ
whi ch -19-

SG 07 g-¢

u:v = s

I's connected to the platen,lf to feed the

18. As for. the formof the ink jet recor I ng apparatus to which the.present
i nvention is 5 aggglcable it may be % formof an inage outputting

peri pher al

de e

f RESRRPINGO HFAR

i ng apparatus such as a

conputer. A SQBSTRA®MY OF THE DISCLOSURE

10

15

20

25

An ink jet recording head includes a top
plate having recesses for forming ink paths connected

to a plurality of ejection outlets from which ink is

‘ejected; a substrate for forming the ink paths by

- joining it with the top plate, with the recesses

facing inward; wherein the top plate overhangs from an
edge of the substrate in the direction of a plane of

the joint between the top plate and substrate.

Figure 10 _
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be in the formof a copying machine that integrally conprises a reader or

and r Ing capacities. Wiile thelinvention has been described with
ref ef to the structures disclosgd herein, it is not confined to the

t hemm al SEARCH RBPORTof AppliEatios Nei9581189%% both the transmitting

dets ?ﬁﬁbrﬁﬁ%'ﬂﬂ&f NS 15 application 1s I ntended to cover such

nogd 1 ons Or changes as may cone within the purposes.of the

i mprovenents or the scope of the followi ng clainms. 20 25 WHAT 1S CLAI MED
1S} 1. An ink jet recording head conprising:

An ink jet recording head includes a top plate (300) having recesses for forming ink paths
(308) connected to a plurality of ejection outlets (301) from which ink is ejected; a substrate
(200) for forming the ink paths by joining it with the top plate, with the recesses facing
inward; wherein the top plate (300) overhangs from an edge of the substrate (200) in the
direction of a plane of the joint between the top plate and substrate.

Figure 4
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a plurality of ejection outlets; a top plate having a pl L1y of recesses

and «@a pI uraH—t—y-ef——wau_&def_i_ni ng a common ink chanber t é N
sai d sub; tﬁﬁ[’@ %TPBEh‘Ea

‘cont-ai ni ng | substrate having an edge,
to said top ﬂm l LHUl nt defining a plane having a e?-tﬁ—d?EB.Wd :
substrate a together formng ink paths & 'né.‘é't.;éﬂ**to-_-s»aip.._.:'i’

plurality of ejection outlets through wych ink is ejected fr
i nk chanber, with said recesses facing said common ink chag sard "
plurality of ejection outlets at a first one of said wall,|®4$ 8E8Ubstr Hte -
having a thickness_direction; wherein said top plate overhangs REF et sai d

edge of said WHAL IS CLAIMED X8: i ection of said plane, saird—top prate

haV|dng two oyer haﬂglﬂ&%ort | oggrgﬁgerh al&gcomprrl& t h| ckness direction of
sai

a top plate having recesses for forming ink paths connected
to a plurality of ejection outlets from which ink is ejected;-_
a substrate for forming the ink paths by joining it with thef
5 top plate, with the recesses facing inward;
wherein the top plate overhangs from an edge of said
substrate in the direction of a plane of the joint between the'
top plate and the substrate; .
a common ink chamber connected to the ink paths;
a projection provided on such a portion of the walls forming
10 the common ink chamber of .the top plate as is away from the
~ plurality of ejection outlets. l

2. An ink jet recording apparatus according to
Claim 1, wherein said top plate has two such
15 overhanging portions’éiféhde&i;g;thg;thickness
directiég of said substrate, and said substrate is

disposed between the extended overhanging portionms.

3. An ink jet recording head according to Claim
20 2, whérein the extended overhanging portions of said

top plate are provided with a cutaway portion.

4. An ink jet recording apparatus according to
Claim 1, wherein the ink path comprises a plurality of
25 ink passages connected between ink ejection outlets
and a common ink chamber for storing the ink to be

supplied to.the plurality of ink passages.

et Has Been Reﬁaced :
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substrate, said overhangi ng portion$ having a cutaway portlon said

substrate being di sposed between said overhanging port
recording Hheat————aeeordi-ng-to Caim1l, wherein sa

such overhan ended in the thickness dil n,o

substrat e, ﬁmm B“l Eﬂ i s di sposed between the ,eftﬁendez—%ﬁ&_nm g
di ng head according to O ai#2, "Wwrer e

ext ended overhangl ng portlons of said tepiplate are provided vznghR

pOFtIOﬂS

portion. . Anink jet recording head is accordi

wherein the |nk path.conprises a plurality of ink passages

between ink ejection outlets
S. [CANCELLED]

ng to atrrts
BﬂﬁéUE%ﬁ'“:?f'
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6. An ink jet recording head according to Claim

1, wherein said top plate integrally comprises an

orifice plate in which a plurality of ejection outlets

10 are aligned.

7. An iqk jet recording head according to Claim

4, wherein enérgy generating means for generating the

enexrgy to be used;fpffejeéfing the ink from the

15 plurality of ejection outlets are disposed along the

ink passages.

Q; 8. An ink jet recording head according to Claim

7. wherein said energy generating means comprises a

20 thermal energy generating member for generating

thermal energy to create film-boiling of the ink.

9. An ink jet recording head according to Claim

8, wherein said thermal eneigy generating member

25 includes electrothermal transducer.

10. An ink jet recording head according to Claim



and a common i nk chanber for stering the ink to be su

plurality of
accor di ng-&&;

orifice pl (“mrrallty of ejection outlet} . _
I nk jet reamg m ding to daim4, wherein gy —genorat(
rat It

nmeans for
plurality .of

Led. to the

I nk passages. 5. CANCELLED 6. An ink j
E%arﬂTI—*ﬂﬁETéln said top plate integrall

y conprises an

|

ng"t h& ehergy to be used for ej ecting t he |21h nAerE
eJectlon outl ets are di spasggl al ong the ink pa

l-ixl

ink jet recording head according to Claim?7, wherein said e §H§y*§§§é¥§tln |
means conpri ses a thermal energy generating nenber for genenatln

energy to create filmboiling of the ink. 9. An ink jet recordifg head
accordi ng tolCl aharein said top plate and substrate are joined .

10

15

rmal

with a mechanical pressure.

11. An ink jet recording head according to Claim
1, wherein the joint between said top plate and

substrate is sealed with sealant.

12. An ink jet recording head according to Claim
1, fﬁrther comprising a base plate for mounting said

substrate.

13. An in} jet recording apparatus comprising:
a toé plate havigg_;ecesses for forming ink

paths leading to a pluraiitf 6f:éjeétidn outlets from

which ink is ejected;

a'substrate that for forming the ink paths by

- joining it with said top plate, with the recesses

20

25

‘facing inward; and

a mounting member for mounting said ink jet
recording head;

where;n said top plate is disposed to
overhang from an edge of said subéfrate in the
direction of a plane of the joint between said top

plate and substrate.

This Sheet Has Been RTlace
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-8, xwherein said thermal energy gene{atiqg menber includes el ectrothermal
transducer. 107 AT ink-jet—+eecordi ng head according to

‘said top pl
ink jet reg

ﬂﬂ,ﬂ@Wﬂh z,t are joined with a mechani COI](EFL%,\EMIE]\IJ e
ing to daim1l, wherein theljojnt n
top plate anax subsuraue ﬂ @tal ed with sealant. 12. An Kk ?Zth@imi f

head according to aim31, further Co&Prising a base plhtte for nounti

M

said substrate. 13. An ink jelL recording apparatus cofrprising:
recordi ng head conprising; a plurality of ejection outl&ts;

an i-nk

WHAT IS CLATMED IS:

1. An ink jet recording head comprising:
__ a plurality of ejection outlets;

a top plate having a plurality of recesses
and a plurality of walls defining a common ink chamber
therein for cdntaining ink; and

a substrate having an edge, said substrate
being joined to said top plate along a joint defining
a plane having a direction, said substrate and said
top plate together forming ink paths connected to said
plurality of ejection outlets through which ink is
ejected from said common ink chamber, with said
recasses facing said common ink chambexr with said
plurality of ejection outlets at a first one of said

wall, said substrate having a thickness direction:
wharein said top plate overhangs from said

edge of said substrate in said direction of said
plane, said top plate having two overhanging portions
extending in the thickness direction of said
substrate, said overhanging portions having a cutaway
portion, said substrate being disposed between said
overhanging portions.

2. An ink jet recording head according to
Claim 1, wherein said top plate has two such
overhanging portions extended in the thickness

direction of said substrate, and said substrate is

disposed between the extended overhanging portions.

3. An ink jet recording head according to Claim
2, wherein the extended overhanging portions of said

top plate are provided with a cutaway portion.



a top plate havi ng a plurality of recesses and a plurali
_deflnlng~amcg___n I nk chanber therein for contalnlng I nk

e,

"havi ng, edge, said substrate being joined to said top

-defini n;”ﬂ ﬂﬂmu’” direction, said substrate and $§i d t4opF_BI1898 1
n",BB! S connected to said plurality of EJECtIOH outIe g
| 3

t oget he
t hr ough mhlch fnke cted frontaldzéoﬁnnn i nk chanber

outlets at a first one of said walls, sai d substrate haV|ng a thlckness

di rection; wherei#.saizh tiggx geat eecsmlirsgoo&e;hd 0 1§ VeEdwrainlgr 661 sai d edge of
said substrate in said direction of said plTane, 'said top plate having two
over hangi ng pé2ets8nk, ohagedin §heninkpath. clemesisesrariwvRidtysef d

substrate, Sa&%k°¥§££§bé% @%ng Eegnbetween 1nk ejection outlets

and a common ink chamber for storing the ink to be

supplied to the plurality of ink passages.

5. 'CANCELLED

6. An ink jet recording head according to Claim
\/ 1, wherein said top plate integrally comprises an
orifice plate in which a plurality of ejection outlets

are aligned.

7. An ink jet recording head according to Claim
4, wherein energy generating means for generating the
energy to be used. for ejecting the ink from the
prlurality of ejection outlets are disposed along the

ink passages.

8. An ink jet recording head according to Claim
7, wherein said energy genefating means comprises a
thermal energy generating member for generating

thermal energy to create film-boiling of the ink.
9. An ink jet recording head according to Claim
8, wherein said thermal enefgy generating member

includes electrothermal transducer.

10. An ink jet recording head according to Claim
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1, wherein said top plate and substrate are joined .

with a mechanical pressure.
11. An ink jet recording head according to Claim
1, wherein the joint between said top plate and

substrate is sealed with sealant.

12. An ink jet recording head according to Claim

s 1, further comérising a base plate for mounting said
substrate.
13. An ink jel recording apparalus comprising:

an ink jet recording head comprising:;

a plurality of ejection oQutlets:;

a top plate having a plurality of recesses
and a plurality of walls defining a common ink chamber
therein for containing ink:

a substrate having an edge, said substratce
being joined to said top plate along a joint defining
a plane having a direction, said substrate and said

) top plate together forming ink paths connected to said
Nt plurality of ejection ocutlets through which ink is
ejected from aid common ink chamber, with said
recesses facing said common ink chamber with said
plurality of ejection outlets at a first one of said
walls, said substrate having a thickness direction;
wherein said top plate is disposed to
overhang from said edge of said substrate in said
direction of said plane, said top plate having two
overhanging portions extending in the thickness
direction of said substrate, said overhanging portions
having a cutaway portion, said substrate being
disposed between said overhanging portions; and

a mounting member for mounting said ink jet

recording head. ' '



