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Description

[0001] The present invention relates to an ink jet re-
cording head used in an ink jet recording apparatus such
as ink jet printers or like recording apparatuses, and also
relates to a method for manufacturing such an ink jet
recording head, wherein, in operation, the ink jet record-
ing head records an object, for example characters, im-
ages, patterns or like on a recording medium or sheet by
ejecting ink droplets from an ink ejection nozzle of the
ink jet recording head to realize a high quality gradation
printing operation.
[0002] Of various types of recording methods, a non-
impact recording method is a favorable one since it is
substantially free from any noise in recording operation.
In recent years, the use of such the non-impact recording
method in numerous applications has dramatically in-
creased. Consequently, such non-impact recording
method shows a wide variation in types. Of these types
of the non-impact recording method, an ink jet recording
method is advantageous in that: it is capable of directly
recording any desired characters, images, patterns or
like on a recording medium or sheet at a high recording
speed through an ink jet recording apparatus with a sim-
ple construction in which the ink jet recording method is
carried out; and, further, it is also capable of using ordi-
nary paper as its recording medium or sheet, and there-
fore excellent in ease of use.
[0003] Heretofore, various types of the ink jet recording
methods have been proposed, one of which is well known
and carried out by the ink jet recording apparatus or print-
er. In such the ink jet recording apparatus or printer, ink
droplets are ejected from an ink ejection nozzle of the
ink jet recording head thereof to adhere to the recording
medium such as paper, sheets or the like, so that the
desired characters, images, patterns or the like are re-
corded on such recording media. This type of ink jet re-
cording method is advantageous in that it is capable of:
performing its recording operation at high speed; and,
using ordinary paper as its recording medium without
having such ordinary paper treated through a special fix-
ing treatment in recording operation. Heretofore, numer-
ous forms of ink jet recording apparatuses or printers for
carrying out the above-mentioned ink jet recording meth-
ods have been proposed and commercially manufac-
tured.
[0004] The ink jet recording methods are substantially
classified into three major types: namely, a continuous
ejection type; an on-demand type; and, an electrostatic
absorption type. In the on-demand type ink jet recording
method, a piezoelectric element of the ink jet recording
apparatus for carrying out the on-demand type method
is energized only at a predetermined moment or time
when it is required, so that the ink droplets are ejected
from the ink ejection nozzle of the ink jet recording ap-
paratus at the above predetermined moment. As a result,
the ink jet recording apparatus or printer for carrying out
the on-demand type ink jet recording method is improved

in ink consumption properties, and very simple in con-
struction. Therefore, it is to be expected that such an on-
demand type ink jet recording apparatus or printer will
be widely used.
[0005] In this on-demand type of the ink jet recording
apparatus, its conventional type ink jet recording head is
constructed of: a pressure generating chamber which
communicates with an ink reservoir; the ink ejection noz-
zle which communicates with the pressure generating
chamber; a vibrating plate which forms a portion of the
pressure generating chamber; and, the piezoelectric el-
ement which causes the vibrating plate to vibrate to in-
termittently increase a pressure in an interior of the pres-
sure generating chamber to produce a pressure pulse
therein, wherein such the pressure pulse forces ink of
the pressure generating chamber to be ejected through
the ink ejection nozzle outward and formed into the ink
droplets.
[0006] In the conventional ink jet recording head
through which the above-mentioned ink jet recording
method is carried out, each of the pressure generating
chamber, ink reservoir, ink ejection nozzle or like essen-
tial parts is formed by stacking a plurality of its compo-
nents or plates into a pile. In this pile, each of the com-
ponents or plates has been subjected to: an etching proc-
ess performed from one surface of the component or
plate to an other surface thereof; a stamping process
performed by a machine punch or like press=machines;
an electroforming process; or, like processes, and there-
by assuming a desired shape suitable for formation of
above-mentioned individual essential parts of the con-
ventional ink jet recording head.
[0007] Fig. 8 shows a cross-sectional view of an es-
sential part of an example of the conventional ink jet re-
cording head, illustrating the pressure generating cham-
ber and the peripheral portions thereof. As is clear from
Fig. 8, the conventional ink jet recording head is con-
structed of: a vibrating plate 60; a chamber plate 61 for
forming the pressure generating chamber; and, an ink
supply plate 62 for forming both an ink inlet passage 65
and an ink outlet passage 66, wherein these plates 60,
61 and 62 are stacked upon one onother and firmly com-
bined with each other to form the ink inlet passage 65, a
pressure generating chamber 63, and the ink outlet pas-
sage 66; the ink inlet passage 65 receives the ink from
the ink reservoir (not shown); the pressure generating
chamber 63 is communicated with both the ink inlet pas-
sage 65 and the ink outlet passage 66; and, through the
ink outlet passage 66, the ink is delivered to the ink ejec-
tion nozzle (not shown in Fig. 8).
[0008] In the conventional ink jet recording head hav-
ing the above construction, a blank of the chamber plate
61 is subjected to the stamping operation performed by
the machine punch. As a result, the above blank is pro-
vided with a through-hole defined by an inner edge sur-
face 61a, and is therefore formed into the chamber plate
61. As viewed in Fig. 8, this inner edge surface 61a ex-
tends in a direction perpendicular to an upper or major
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surface of the chamber plate 61. The pressure generating
chamber 63 is formed by closing both upper and lower
openings of the above through-hole of the chamber plate
61 with the vibrating plate 60 and the ink supply plate 62,
respectively. As for the ink inlet passage 65 and the ink
outlet passage 66 both provided in the ink supply plate
62, each of these passages 65, 66 is formed through the
stamping process performed by the machine punch, and
thereby having its inner edge surface extending in a di-
rection perpendicular to an upper or major surface of the
ink supply plate 62, as is in the case of the above through-
hole of the chamber plate 61.
[0009] Consequently, in operation of the conventional
ink jet recording head having the above construction, the
ink is supplied from the ink reservoir (not shown) through
the ink inlet passage 65, pressure generating chamber
63 and the ink outlet passage 66, and has its flow path
bent at substantially right angles on the midway to reach
the ink ejection nozzle (not shown in Fig. 8).
[0010] Due to this, in the conventional ink jet recording
head, there is a problem that some stagnation in the ink
flow, formation of vapor bubbles, cavitation (which is
caused by a large and sudden change in cross-sectional
area of the ink flow passage), or like problems occur at
corner portions 63a, 63b of the pressure generating
chamber 63 and also in the vicinities of these corner por-
tions 63a, 63b, wherein the corner portions 63a, 63b of
the pressure generating chamber 63 directly receive the
ink flow issued from the ink inlet passage 65 to have the
ink flow bent at substantially right angles of its flow path.
In case that the vapor bubbles and cavitation are pro-
duced in the ink flow at the corner portions 63a, 63b of
the pressure generating chamber 63 in the conventional
ink jet recording head, the piezoelectric element fails to
build up a necessary pressure in the pressure generating
chamber 63, because any pressure built up in the cham-
ber 63 by energizing the piezoelectric element is ab-
sorbed by these vapor bubbles and cavitation. Conse-
quently, in this case, the conventional ink jet recording
head fails to have its ink properly ejected outward from
its ink ejection nozzle, which makes it impossible to re-
alize a high quality gradation expression of the ink drop-
lets in recording operations.
[0011] In order to solve the above problems, it is nec-
essary for the conventional ink jet recording head to have
the through-hole of its chamber plate 61 (shown in Fig.
8) precisely positioned and stacked with the other com-
ponents or plates in order to precisely form the ink pas-
sages together with the through-hole. Due to this, in the
conventional ink jet recording head, it is necessary to
have its components formed and assembled as precisely
as possible. In other words, alignment in stacking of these
components must be kept at the highest possible level.
[0012] In view of the above, it is an object of the present
invention to provide an ink jet recording head and a meth-
od for manufacturing the same, which are capable of:
preventing any stagnation in ink flow, formation of vapor
bubbles, cavitation, or like problems from occurring in

the ink flow of the ink jet recording head; realizing an
excellent ink ejection operation, and therefore realizing
a high quality gradation expression in recording opera-
tions; and, lessening a degree of required accuracy both
in dimension and in alignment of its individual compo-
nents which are assembled or stacked together to form
the ink jet recording head of the present invention.
[0013] It is another object of the present invention to
provide an ink jet recording head and a method for man-
ufacturing the same, which are capable of forming an ink
flow passage tilted or inclined from a major surface of its
component or plate even when the ink flow passage is
formed in the major surface of such component or plate
through an etching operation.
[0014] According to a first aspect of the present inven-
tion, there is provided a method for manufacturing an ink
jet recording head according to claim 1.
[0015] In the foregoing first aspect, it is possible to have
the ink flow passage inclined at any desired angle relative
to a major surface of one of the second and the third plate.
[0016] Also, according to a second aspect of the
present invention, there is provided an ink jet recording
head according to claim 5.
[0017] In the foregoing second aspect, since the first
and the second passage portion of the ink outlet passage
are communicated with each other in a condition in which
the first and the second passage portion are offset from
each other in a direction parallel to the flow direction of
ink, it is possible to have the ink outlet passage inclined
at a desired angle in the above-mentioned one of the
second and the third plate.
[0018] The above and other objects, advantages and
features of the present invention will be more apparent
from the following description taken in conjunction with
the accompanying drawings in which:

Fig. 1 is a perspective view of the ink jet recording
apparatus or printer according to the embodiment of
the present invention, illustrating an entire arrange-
ment of the ink jet recording apparatus or printer of
the present invention;
Fig. 2 is an exploded perspective view of the ink jet
recording head of the embodiment of the present
invention shown in Fig. 1;
Fig. 3 is a cross-sectional view of an essential part
of the ink jet recording head of the present invention,
taken along the line passing through a longitudinal
axis of one of the pressure generating chambers of
the ink jet recording head of the embodiment of the
present invention shown in Fig. 2 to illustrate assem-
bly operations of the ink jet recording head of the
present invention;
Fig. 4 is an enlarged view of an essential part in
cross-section of the ink jet recording head of the
present invention, illustrating the vibrating plate, the
chamber plate and the ink supply plate of the ink jet
recording head of the present invention shown in Fig.
3;
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Fig. 5 is a bottom view of the chamber plate of the
ink jet recording head of the present invention shown
in Fig. 3;
Fig. 6(a) is an enlarged cross-sectional view of the
blank of the chamber plate used in the ink jet record-
ing head of the present invention shown in Fig. 1,
wherein the blank of the chamber plate covered with
the resist films has its opposite surfaces further cov-
ered with the masks used in photo-exposure
processing;
Fig. 6(b) is an enlarged cross-sectional view of the
blank of the chamber plate used in the ink jet record-
ing head of the present invention shown in Fig. 1,
wherein the blank of the chamber plate has the pre-
determined portions of its resist films photo-pat-
terned and removed;
Fig. 6(c) is an enlarged cross-sectional view of the
blank of the chamber plate used in the ink jet record-
ing head of the present invention shown in Fig. 1,
illustrating the central portion of the blank of the
chamber plate, which portion is uncovered with the
resist films and therefore etched away to form the
through-hole of the chamber plate;
Fig. 6(d) is an enlarged cross-sectional view of the
blank of the chamber plate used in the ink jet record-
ing head of the present invention shown in Fig. 1,
illustrating the blank of the chamber plate, from which
blank the remaining resist films are removed;
Fig. 7(a) is a plan view of the first mask with its mask
pattern used in mask-patterning processing of the
blank of the chamber plate shown in Fig. 6(a);
Fig. 7(b) is a bottom view of the second mask with
its mask pattern used in mask-patterning processing
of the blank of the chamber plate shown in Fig. 6(a);
and
Fig. 8 is an enlarged cross-sectional view of an es-
sential part of the conventional ink jet recording
head, illustrating the pressure generating chamber
and its peripheral portions.

[0019] The best modes for carrying out the present in-
vention will be described in detail using embodiments of
the present invention with reference to the accompanying
drawings.
[0020] Fig. 1 shows one embodiment of an ink jet re-
cording head 55 of the present invention mounted on an
ink jet printer 43.
[0021] The ink jet printer 43 comprises: a guide shaft
45, which laterally extends inside a main body of the ink
jet printer 43 and is fixedly mounted the main body; a
head carriage 52, which is driven by an appropriate driver
such as a stepping motor or the like (not show) to recip-
rocate along the guide shaft 47; and, a control portion
(not shown) for systematically controlling the ink jet print-
er 43 in recording or printing operations.
[0022] In addition, the main body of the ink jet printer
43 is provided with a pair of sheet feeding rollers 47, 54
for feeding a recording medium or sheet 53, wherein the

roller 54 forms a pinch roller which is brought into press-
contact with the other feeding roller 47 to sandwich the
recording medium or sheet 53 therebetween in feeding
operation of the recording medium or sheet 53.
[0023] In printing or recording operation of a text, for
example, the recording medium or sheet 53 is intermit-
tently fed or moved forward at predetermined print-line
intervals by the sheet feeding rollers 47, 54 in a direction
indicated by the arrow "a", as viewed in Fig. 1, wherein
the sheet feeding rollers 47, 54 are interlocked with a
head carriage 52 in operation. As is clear from Fig. 1,
disposed in front of the sheet feeding rollers 47, 54 are
a plurality of sheet discharging rollers 56a, 56b and 56c
by which the recording medium or sheet 53 has its rear
surface supported in its recording or printing operation.
[0024] The head carriage 52 is provided with: a car-
tridge holder 51, mounted in which are a black ink car-
tridge 50 adapted for alphanumerical text printing and a
color ink cartridge 49 adapted for color image or pattern
printing; and, the ink jet recording head 55 for ejecting
ink droplets to the recording medium or sheet 53.
[0025] In recording or printing operation, the black ink
cartridge 50 delivers the black ink to the ink jet recording
head 55. More specifically, the black ink supplied from
the black ink cartridge 50 is received in a single common
ink reservoir 40 (shown in Fig. 2) which assumes a U-
shaped form to communicates with a plurality of pressure
generating chambers 19, as is clear from Fig. 2. In this
embodiment of the present invention, each of these pres-
sure generating chambers 19 is then filled with the black
ink issued from the U-shaped common ink reservoir 40
shown in Fig. 2. Under such circumstances, when ejec-
tion of ink droplets of the black ink onto the recording
medium or sheet 53 is required, a corresponding one of
a plurality of electrodes 22 of a piezoelectric element 20
mounted on a vibrating plate 23 is energized to have a
desired portion of the vibrating plate 23 vibrated, which
intermittently increases a pressure of an interior of a cor-
responding one of the pressure generating chambers 19
to produce therein a pressure pulse which gives ink dis-
charging energy to the ink in the corresponding one of
the pressure generating chambers 19. As a result, the
ink thus energized-in the corresponding one of the pres-
sure generating chambers 19 is ejected outward through
a corresponding one of a plurality of ink ejection nozzles
41 (shown in Fig. 2) to form ink droplets which hit and
adhere to a surface of the recording medium or sheet 53,
and thereby accomplishing their printing or recording pur-
pose, wherein the corresponding one of the ink ejection
nozzle 41 is communicated with the corresponding one
of the pressure generating chambers 19, as is clear from
Fig. 2.
[0026] On the other hand, each of a plurality of different
color inks supplied from the color ink cartridge 49 enters
a corresponding one of a plurality of the color ink reser-
voirs (not shown), and passes through it to fill a corre-
sponding one of their pressure generating chambers 19.
In the corresponding pressure generating chamber 19,
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when each of the color inks is energized through actua-
tion of a corresponding one of the plurality of the elec-
trodes 22 in the piezoelectric element 20, each of the
color inks thus energized is ejected outward through the
corresponding color ink ejection nozzle 41 to form color
ink droplets which hit the surface of the recording medium
or sheet 53 and adhere thereto, so that the thus energized
one of the color inks accomplishes its printing or record-
ing purpose.
[0027] Fig. 2 shows an exploded perspective view of
an essential part of the ink jet recording head 55 of the
embodiment of the present invention shown in Fig. 1. As
is clear from Fig. 2, the ink jet recording head 55 of the
present invention has a construction adapted for both the
black ink cartridge 50 and the color ink cartridge 49.
[0028] More particularly, the ink jet recording head 55
of the present invention is provided with the piezoelectric
element 20 which comprises: a plurality of the individual
electrodes 22 the number of which corresponds to that
of the ink ejection nozzles 41; and, a pair of common
electrodes 20a, 21 electrically connected with all the in-
dividual electrodes 22.
[0029] In arrangement, as is clear from Fig. 3, the pi-
ezoelectric element 20 is disposed adjacent to an upper
surface of the vibrating plate (second plate) 23, and
brought into close contact therewith, wherein the vibrat-
ing plate 23 faces the pressure generating chambers 19.
In operation, when a desired one of the electrodes 22 in
the piezoelectric element 20 is energized, the thus ener-
gized electrode 22 of the piezoelectric element 20 causes
a corresponding portion of the vibrating plate 23 to vi-
brate, which produces a pressure pulse in the corre-
sponding one of the pressure generating chambers 19
to have the ink therein ejected through the corresponding
ink ejection nozzle 41 outward. In addition to the above
components 20, 23, the ink jet recording head 55 further
comprises: a chanter plate (first plate ) 16 provided with
a through-hole, wherein the chamber plate 16 has its
upper surface brought into close contact with a lower
surface of the vibrating plate 23, and has its lower surface
brought into close contact with an upper surface of a ink
supply plate (third plate) 30; an ink reservoir plate 36
having its upper surface brought into close contact with
a lower surface of the ink supply plate 30 and its lower
surface brought into close contact with an upper surface
of an ink discharging plate 42; and, the ink discharging
plate 42 provided with the plurality of the ink ejection noz-
zles 41, as shown in Fig. 2.
[0030] More specifically, in construction, as is clear
from Fig. 2, the vibrating plate 23 is provided with an ink
supply or inlet port 25 in its outer peripheral portion. On
the other hand, the chamber plate 16 is provided with:
an ink supply or inlet port 29 which communicates with
the corresponding ink supply or inlet port 25 of the vibrat-
ing plate 23; and, the plurality of the pressure generating
chambers 19 which communicate with the U-shaped sin-
gle common ink reservoir 40, wherein each of the pres-
sure generating chambers 19 is formed of each of a plu-

rality of the through-holes of the chamber plate 16, and
these through-holes are arranged into a pair of rows ar-
ranged parallel to each other, as shown in Fig. 2.
[0031] As is clear from Fig. 2, the ink supply plate 30
is provided with: an ink supply or inlet port 35 which com-
municates with the corresponding ink supply or inlet port
29 of the chamber plate 16; a plurality of ink inlet pas-
sages 32 arranged into a pair of rows arranged parallel
to each other, wherein each of these ink inlet passages
32 communicates with a corresponding one of the pres-
sure generating chambers 19 of the chamber plate 16
and disposed in the upstream side of such a correspond-
ing one of the pressure generating chambers 19, as is
clear from Fig. 3; and, a plurality of ink outlet passages
33 arranged into a pair of rows arranged parallel to each
other, wherein each of these ink outlet passages 33 com-
municates with a corresponding one of the pressure gen-
erating chambers 19 of the chamber plate 16, and is dis-
posed in the downstream side of such a corresponding
one of the pressure generating chambers 19 so as to be
disposed adjacent to a corresponding one of the rows of
the ink inlet passages 32, as shown in Fig. 2.
[0032] On the other hand, formed in the ink reservoir
plate 36 are: a plurality of through-passages 37, each of
which communicates with a corresponding one of the ink
outlet passages 33 of the ink supply plate 30, and also
communicates with a corresponding one of the ink ejec-
tion nozzles 41 of the ink discharging plate 42; and, the
U-shaped single common ink reservoir 40, which com-
municates with all the plurality of the ink inlet passages
32.
[0033] Disposed adjacent to the lower surface of this
ink reservoir plate 36 is an upper surface of the ink dis-
charging plate 42 which is provided with a plurality of the
ink ejection nozzles 41, wherein these ink ejection noz-
zles 41 are arranged into a pair of rows arranged parallel
to each other in a manner such that each of these ink
ejection nozzles 41 communicates with a corresponding
one of the through-passages 37 of the ink reservoir plate
36. In the ink jet recording head 55 of the present inven-
tion having the above construction, each of the through-
passages 37 of the ink reservoir plate 36 is connected
with a corresponding one of the ink outlet passages 33
of the ink supply plate 30 to form an elongated ink outlet
passage, as is clear from Fig. 3.
[0034] Fig. 3 shows a cross-sectional view of an es-
sential part of the ink jet recording head 55 of the present
invention having the above construction, taken along a
cutting line passing through a longitudinal axis of one of
the pressure generating chambers 19 to illustrate the as-
sembly operations of the ink jet recording head 55 of the
present invention, wherein the above cutting line also
passes through a central concave portion forming one of
the common electrodes 20a, 21 (shown in Fig. 2) of the
piezoelectric element 20. An individual electrode 22 of
the piezoelectric element 20 is fixedly mounted on a cor-
responding portion of an upper surface of the vibrating
plate 23.
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[0035] In construction, bonded to the lower surface of
this vibrating plate 23 is an upper surface of the chamber
plate 16, wherein the chamber plate 16 is made of a stain-
less steel such as SUS304 or like steels, or made of any
other suitable metal or alloys such as nickel or the like.
On the other hand, bonded to a lower surface of the cham-
ber plate 16 thus bonded to the lower surface of the vi-
brating plate 23 is an upper surface of the ink supply plate
30, as is clear from Fig. 4. Further, the ink supply plate
30 thus bonded to the chamber plate 16 has its lower
surface bonded to an upper surface of the ink reservoir
plate 36, as shown in Fig. 3 which also shows the ink
discharging plate 42 which has its upper surface bonded
to a lower surface of the ink reservoir plate 36.
[0036] In the ink jet recording head 55 of the present
invention having the above construction, the chamber
plate 16 is provided with the through-hole forming the
pressure generating chamber 19, and has the pressure
generating chamber 19 sandwiched between: the vibrat-
ing plate 23, which is mounted on the chamber plate 16;
and, the ink supply plate 30, on which the chamber plate
16 is mounted. As a result, the pressure generating
chamber 19 is defined by the chamber plate 16, the vi-
brating plate 23 and the ink supply plate 30, as is clear
from Fig. 4. Any one of the pressure generating chambers
19 thus defined in the above description communicates
with the U-shaped single common ink reservoir 40
through the corresponding ink inlet passages 32.
[0037] In printing or recording operations, any one of
the black ink cartridge 50 and a plurality of different color
ink cartridges 49 supplies its own ink to the corresponding
ink reservoir 40 through a series of the above-mentioned
ink supply or inlet ports 25, 29 and 35 to fill the ink res-
ervoir 40 with its own ink. The ink thus received in the
ink reservoir 40 flows out of the ink reservoir 40 to enter
the ink inlet passage 32. After that, through the ink inlet
passage 32, the ink then enters the corresponding one
of the pressure generating chambers 19, and flows into
the corresponding elongated outlet passage 33, 37. This
elongated outlet passage 33, 37 is constructed of the ink
outlet passage 33 and the through-passage 37 connect-
ed therewith, as already described in the above.
[0038] As is clear from Fig. 3, in construction, the elon-
gated outlet passage 33, 37 is gradually reduced in di-
ameter to reach the ink ejection nozzle 41. Consequently,
in operation, when the piezoelectric element 20, more
specifically its individual electrode 22 is energized
through application of a predetermined electric current
on the electrode 22, the corresponding portion of the vi-
brating plate 23 vibrates to intermittently increase a pres-
sure of the interior of the corresponding pressure gener-
ating chamber 19, and thereby generating a pressure
pulse which causes the ink of the corresponding pressure
generating chamber 19 to be ejected from the corre-
sponding ink ejection nozzle 41 onto the recording me-
dium or sheet 53 (shown in Fig. 1).
[0039] Fig. 4 shows an enlarged view of an essential
part of the cross-sectional view of the ink jet recording

head 55 of the present invention, illustrating the chamber
plate 16, the vibrating plate 23, and the ink supply plate
30 of the ink jet recording head 55.
[0040] As is clear from Fig. 4, the through-hole of the
chamber plate 16 forms an essential part of the pressure
generating chamber 19, is constructed of an upper or
first hole portion 19a and a lower or second hole portion
19b, and has: an upstream side of the upper hole portion
19a displaced rightward by a displacement amount "E1"
relative to a corresponding upstream side of the lower
hole portion 19b; and, a downstream side of the upper
hole portion 19a displaced leftward by a displacement
amount "E2" relative to a corresponding downstream side
of the lower hole portion 19b. These displacement
amounts "E1" and "E2" may be equal to each other, or
different from each other depending on conditions in for-
mation of the resist films 17, 18 which are applied to the
opposite surfaces of the chamber plate 16 and then sub-
jected to an etching operation, as shown in Fig. 6(b).
[0041] A method for manufacturing the ink jet recording
head 55 having the above construction comprises a first
step of forming the through-hole of the chamber plate 16.
This first step comprises the sub-steps of: forming the
first resist film 17 and the second resist film 18 on the
first and the second surface of the chamber plate 16,
respectively, wherein the first resist film 17 and the sec-
ond resist film 18 assume substantially the same shape,
but are different in length from each other when meas-
ured in a direction parallel to the flow direction I (shown
in Fig. 4) of the ink; and, forming the through-hole of the
chamber plate 16 by etching both the first and the second
surface of the chamber plate 16 with the use of the first
resist film 17 and the second resist film 18 both of which
serve as masks in the etching processing of the chamber
plate 16.
[0042] In the above method for manufacturing the ink
jet recording head 55, preferably: a thickness of the
chamber plate 16 is approximately 140Pm; and, a differ-
ence in length between the first resist film 17 and the
second resist film 18 is within a range of from approxi-
mately 80Pm to approximately 140 Pm.
[0043] Fig. 5 shows a bottom view of the chamber plate
16 shown in Fig. 4. As is clear from Fig. 5, each of the
upper hole portion 19a and the lower hole portion 19b of
the through-hole (pressure generating chamber 19) of
the chamber plate 16 is gradually reduced in width in the
vicinity of the ink inlet passage 32, and has each of its
opposite end portions formed in plan view into a substan-
tially semicircular shape as viewed in Fig. 5, a down-
stream-side one of which end portions corresponds in
position to the ink outlet passage 33. Incidentally, the
arrow marks I shown in Figs. 4 and 5 indicate a direction
in which the ink flows.
[0044] On the other hand, as shown in Fig. 4, the ink
inlet passage 32 of the ink supply plate 30 is formed
through a stamping operation performed by a machine
punch (not shown) so as to extend in a direction perpen-
dicular to an upper and a lower surface (i.e., major sur-
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faces) of the ink supply plate 30. Also, the ink outlet pas-
sage 33 communicating with the through-passage 37 of
the ink reservoir plate 36 (shown in Fig. 3) has a con-
struction in which: the ink outlet passage 33 assumes a
substantially circular shape (shown in dotted line in Fig.
5) in plan view, as viewed from the first and the second
surface’s side of the ink supply plate 30. Further, as is
clear from Fig. 4, the ink outlet passage 33 is provided
with an upper or first passage portion 33a and a lower or
second passage portion 33b each assuming a substan-
tially semispherical shape. As shown in Fig. 4, in con-
struction, the upper or first passage portion 33a is slightly
displaced leftward (i.e., in a direction counter to the flow
direction I of the ink) relative to the lower or second pas-
sage portion 33b.
[0045] In the upper or first passage portion 33a assum-
ing the substantially semispherical shape: a center of
such semispherical shape is denoted by a reference
character and numeral "C1"; and, a radius of the same
semispherical shape is denoted by a reference character
"B". On the other hand, in the lower or second passage
portion 33b of the ink outlet passage 33 also assuming
the semispherical shape: a center of such semispherical
shape is denoted by a reference character and numeral
"C2"; and, a radius of a same semispherical shape is de-
noted by a reference character "D".
[0046] An amount-of a horizontal component of above
displacement of the upper or first passage portion 33a
of the ink outlet passage 33 relative to the lower or second
passage portion 33b of the same ink outlet passage 33
is denoted by the reference character "A", as shown in
Fig. 4.
[0047] In the ink jet recording head 55 of the present
invention having the above construction, it is possible for
the ink outlet passage 33 to change in diameter each of
its upper passage portion 33a and its lower or second
passage portion 33b, and also possible to change its own
tilt or inclination angle by appropriately changing an
amount of each of: the radius "B" of the upper passage
portion 33a and the corresponding radius "D" of the lower
passage portions 33b of the ink outlet passage 33; and,
the amount of the horizontal component of displacement
"A" of the upper or first passage portion 33a of the ink
outlet passage 33 relative to the lower or second passage
portion 33b of the same ink outlet passage 33.
[0048] Figs. 6(a), 6(b), 6(c) and 6(d) show a series of
enlarged cross-sectional views of an essential part of the
chamber plate 16 used in the ink jet recording head 55
of the present invention, illustrating the etching process
of the blank of the chamber plate 16 stepwise in the above
enumerated order, wherein the above etching process
is performed as follows:
[0049] First, as shown in Fig. 6(a), the chamber plate
16 to be treated has its first and its second surface uni-
formly coated with the first resist film 17 and the second
resist film 18, respectively. After that, a first mask M1
provided with a first mask pattern 11 and a second mask
M2 provided with a second mask pattern 12, each of

which mask patterns 11, 12 assumes a predetermined
shape, are oppositely disposed from the first resist film
17 and the second resist film 18, respectively. Then, both
the first resist film 17 and the second resist film 18 are
subjected to photo-exposure processes through the first
mask M1 and the second mask M2, respectively.
[0050] Now, the mask patterns 11, 12 will be described
in detail. Figs. 7(a) and 7(b) show plan views of each of
concrete examples of the mask pattern 11 of the first
mask M1 and the mask pattern 12 of the second mask
M2, wherein: Fig. 7(a) shows the mask pattern 11 of the
first mask M1; and, Fig. 7(b) shows the mask pattern 12
of the second mask M2. The mask pattern 11 of the first
mask M1 assumes an elongated shape which has its
longitudinal axis extended in a direction parallel to the
flow direction I of the ink. Namely, the longitudinal axis
of the mask pattern 11 laterally extends as viewed in Fig.
7 (a). On the other hand, the mask pattern 12 of the mask
M2 assumes an elongated shape which is substantially
similar to that of the mask pattern 11, but slightly longer
than that of the mask pattern 11 to extend in the same
direction as that of the mask pattern 11.
[0051] Then, the chamber plate 16 having been sub-
jected to the above photo-exposure process has both the
first resist film 17 on its first surface and the second resist
film 18 on its second surface developed and rinsed off
with water, so that: these resist films 17 and 18 are pro-
vided with concave portions 17a and 18a, respectively,
wherein each of the concave portions 17a and 18a as-
sumes substantially a sane pattern as that of each of the
mask patterns 11 and 12 shown in Figs. 7(a) and 7(b),
as shown in Fig. 6(b). As is clear from Fig. 6(b), in con-
struction, the concave portion 17a of the mask pattern
11 shown in Fig. 7(a) has its upstream side edge portion
displaced rightward relative to a corresponding upstream
side edge portion of the concave portion 18a of the mask
pattern 12 by a displacement amount "E1a". On the other
hand, also as is clear from Fig. 6(b), in construction, the
concave portion 17a of the mask pattern 11 has its down-
stream side edge portion displaced leftward relative to a
corresponding downstream side edge portion of the con-
cave portion 18a of the mask pattern 12 by a displace-
ment amount "E2a".
[0052] Further, as shown in Fig. 6(c), the upper hole
portion 19a and the lower hole portion 19b are formed in
an upper and a lower portion of the chamber plate 16,
respectively, through a wet-etching process called a "half
etching" process with a use of a predetermined etching
liquid. In this embodiment of the ink jet recording head
55 of the present invention, the upper hole portion 19a
of the chamber plate 16 is larger in horizontal area than
the corresponding concave portions 17a of the resist film
17. On the other hand, the lower hole portion 19b of the
chamber plate 16 is larger in horizontal area than the
corresponding concave portion 18a of the resist film 18.
[0053] After that, as shown in Fig. 6(d), the first resist
films 17 and the second resist film 18 adhered to the first
and the second surface of the chamber plate 16, respec-
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tively, are rinsed off with water and removed through a
spin dry process or like suitable processes. As a result,
the chamber plate 16 provided with the through-hole is
obtained. The through-hole of the thus obtained chamber
plate 16 is constructed of the upper hole portion 19a and
the lower hole portion 19b to form the pressure generat-
ing chamber 19 therein, and has: an upstream side of
the upper hole portion 19a displaced rightward by the
displacement amount "E1" relative to the corresponding
upstream side of the lower hole portion 19b, as shown
in Fig. 4; and, a downstream side of the upper hole portion
19a displaced leftward by the displacement amount of
"E2" relative to the corresponding downstream side of
the lower hole portion 19b, as shown in Fig. 4.
[0054] Bonded to an upper surface of the chamber
plate 16 thus obtained through the above processes or
process steps is a lower surface of the vibrating plate 23,
as viewed in Fig. 4. On the other hand, bonded to a lower
surface of the thus obtained chamber plate 16 is an upper
surface of the ink supply plate 30. Further bonded to a
lower surface of this ink supply plate 30 is an upper sur-
face of the ink reservoir plate 36 which has its lower sur-
face bonded to an upper surface of the ink discharging
plate 42. The essential part of the ink jet recording head
55 according to this embodiment of the present invention
has the above construction.
[0055] In this embodiment of the present invention,
when a thickness of the chamber plate 16 is approxi-
mately 140Pm, the amount of leftward displacement, i.e.,
"E1" of the upper hole portion 19a of the through-hole of
the chamber plate 16 shown in Fig. 4 is preferably within
a range of from approximately 40Pm to approximately
70Pm, and more preferably approximately 60Pm. In this
embodiment of the present invention, as shown in Fig. 6
(b), when the thickness of the chamber plate 16 is ap-
proximately 140 Pm, a difference ("E1a" + "E2a") in length
between the first resist film 17 and the second resist film
18 is within a range of from approximately 80Pm to ap-
proximately 140Pm, provided that the difference ("E1a"

+ "E2a") in length is measured in a direction parallel to
the flow direction I (shown in Fig. 4) of the ink.
[0056] The upper or first passage portion 33a and the
lower or second passage portion 33b both of the ink outlet
passage 33 are formed through substantially the same
process as that for forming the pressure generating
chamber 19 shown in Figs. 6(a), 6(b), 6(c) and 6(d).
[0057] More specifically, the ink outlet passage 33 is
formed in the ink supply plate 30 as follows: namely, an
appropriate mask provided with a predetermined mask
pattern having been already patterned is applied to each
of an upper and a lower surface of a blank of the ink
supply plate 30. Then, the blank of the ink supply plate
30 having its opposite surfaces (i.e., its upper and its
lower surface) covered with the predetermined masks is
subjected to photo-exposure processing.
[0058] After that, a resist film is formed on each of the
upper or first and the lower or second surface of the blank
of the ink supply plate 30 through a series of predeter-

mined treatments. Then, the blank of the ink supply plate
30 having its opposite surfaces coated with the resist
films is subjected to an etching process called "half etch-
ing" process, so that the upper or first passage portion
33a and the lower or second passage portion 33b both
of the ink outlet passage 33 are formed. In practice, each
of the upper or first passage portion 33a and the lower
or second passage portion 33b thus formed in the ink
outlet passage 33 is larger in size than a corresponding
aperture portion of each of the resist films 17, 18.
[0059] After completion of the formation of these pas-
sage portions 33a, 33b of the ink outlet passage 33 in
the blank of the ink supply plate 30, the resist films 17,
18 adhered to the opposite surfaces of the blank of the
ink supply plate 30 are removed, so that the blank is
formed into the ink supply plate 30. In the thus formed
ink supply plate 30, as viewed in Fig. 4, in construction,
the center "C1" of the upper or first passage portion 33a
of the ink supply plate 30 is displaced leftward by a dis-
placement amount "A" relative to the center "C2" of the
lower or second passage portion 33b of the ink supply
plate 30.
[0060] As described above, according to the present
invention, it is possible to form the ink supply plate 30
through the "half etching" process, wherein a longitudinal
axis of the ink outlet passage 33 of the ink supply plate
30 is tilted or inclined as a whole at a desired inclination
angle relative to the opposite major surfaces of the ink
supply plate 30, as is clear from Fig. 4.
[0061] When the thickness of the ink supply plate 30
is approximately 140Pm, the above displacement
amount "A" of the center "C1" of the upper or first passage
portion 33a of the ink supply plate 30 relative to the center
"C2" of the lower or second passage portion 33b of the
ink supply plate 30 is preferably within a range of from
approximately 40Pm to approximately 70Pm, and more
preferably approximately 60Pm.
[0062] In the method for manufacturing the ink jet re-
cording head 55 (shown in Fig. 3), it is possible for the
pressure generating chamber 19 to have its inner wall
surface smoothed by forming both its upper hole portion
19a and its lower hole portion 19b, as shown in Fig. 4.
While these hole portions 19a, 19b of the chamber plate
16 assume substantially the same shape as shown in
Fig. 5, they are slightly different in length from each other
when measured in a direction parallel to the flow direction
I of the ink. Since the inner wall surface of the pressure
generating chamber 19 in the chamber plate 16 is
smoothed as described above, it is possible for the pres-
sure generating chamber 19 to have each of its essential
opposite-end portions (i.e., its upstream-end and its
downstream-end portion) formed into a smoothed con-
figuration as shown in Fig. 3. Of these essential opposite-
end portions of the pressure generating chamber 19, the
thus smoothed downstream-side portion of the pressure
generating chamber 19 has the flow direction I of the ink
changed so that the ink flows to the ink ejection nozzle
41. Due to such smoothness of the inner wall portion of
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the pressure generating chamber 19 in the chamber plate
16, it is possible for the ink jet recording head 55 of the
present invention: to prevent any stagnation in the ink
flow, formation of vapor bubbles, cavitation, or like trou-
bles from occurring in the ink flow; to realize an excellent
ink ejection operation, and thereby realizing a high quality
gradation expression in printing or recording operations;
and, to lessen a degree of a required accuracy both in
dimension or in alignment of its individual components
which are stacked in the assembly operations.
[0063] In contrast with the ink jet recording head 55
described above, the conventional ink jet recording head
such as shown in Fig. 8 is provided with its chamber plate
61 which is different in configuration from the chamber
plate 19 of the present invention.
[0064] More specifically, in the conventional chamber
plate 61, as is clear from Fig. 8, a through-hole is so
formed to be straight in a direction perpendicular to the
major surfaces (i.e., opposite surfaces) of the conven-
tional chamber plate 61. As a result, in the conventional
ink jet recording head shown in Fig. 8, when the chamber
plate 61 is combined with the ink supply plate 62, it is
necessary to have the conventional ink outlet passage
33 reduced in diameter in order to have the ink outlet
passage 33 positioned within an area of the correspond-
ing through-passage 37 of the ink reservoir plate 36 with-
out fail. Incidentally, in the description here, the reference
numerals in parentheses used as to the components of
the conventional ink jet recording head indicate the cor-
responding components of the ink jet recording head 55
of the present invention.
[0065] In the conventional ink jet recording head hav-
ing the above construction, however, since the corre-
sponding through-passage 37 of the ink reservoir plate
36 disposed in the downstream side of the ink outlet pas-
sage 33 is larger in diameter than the ink outlet passage
33, the ink passing through the pressure generating
chamber 63 changes its flow path at substantially right
angles in the vicinity of the ink outlet passage 33 to pro-
duce turbulent flow, and thereby often causing micro-
scopically rapid changes in pressure of the ink flow to
produce cavitation therein. Further, since a shoulder por-
tion is formed between these conventional plates, cham-
ber plate 61 and ink supply plate 62 thus stacked with
each other and disturbs the ink flow, i.e., since the ink
flow directly hits such shoulder portion, some stagnation
in the ink flow occurs in the vicinity of the above shoulder
portion in the conventional ink jet recording head. In order
to prevent the above-mentioned problems such as cav-
itation and stagnation of the ink flow from occurring in
the ink flow, it is necessary for the conventional ink jet
recording head to assemble or stack its components or
chamber plate 61 and ink supply plate 62 with each other
with an alignment accuracy of at least �10Pm.
[0066] In contrast with this, in the ink jet recording head
55 described above, since the inner wall surface of the
pressure generating chamber 19 is made smooth in con-
figuration, it is possible for the ink jet recording head 55

described above to remarkably lessen a degree of re-
quired accuracy both in dimension and in alignment of
its individual components which are assembled into (i.e.,
stacked together to form) the ink jet recording head 55.
[0067] Further, in the ink jet recording head 55 of the
present invention, as is clear from Fig. 4, it is possible to
positively tilt or incline the flow direction of the ink by the
use of the configuration of the ink outlet passage 33 with-
out changing in diameter each of the ink inlet passage
32 disposed in the upstream side of the ink flow I and the
ink outlet passage 33 disposed in the downstream side
of the ink flow I, and also possible to offset in position
these ink inlet passage 32, ink out passage 33 from each
other in accordance with an inclination angle of a desired
one of the ink inlet passage 32, ink out passage 33.
[0068] For example, when a thickness of the chamber
plate 16 is approximately 140Pm in a condition in which
its upper mask pattern and its lower mask pattern are
offset from each other by approximately 60Pm, it is pos-
sible to tilt or incline the direction of the ink flow by an
inclination angle of approximately 25 degrees with re-
spect to a plane perpendicular to the opposite surfaces
(i.e., major surfaces) of the chamber plate 16, wherein
the ink flows along the inner wall surfaces of both the
upper hole portion 19a and the lower hole portion 19b of
the pressure generating chamber 19 in the chamber plate
16. In this case, it is possible to prevent the ink flow I from
being drastically changed even when the inner wall sur-
face of the downstream side of each of these hole por-
tions 19a, 19b of the pressure generating chamber 19 is
broadened. Consequently, in the ink jet recording head
55 of the present invention, it is possible to lessen a de-
gree of the required alignment accuracy of its compo-
nents or plates in their assembly or stacking operation
to a remarkably lower level of approximately � 20Pm.
[0069] In the above description, while the present in-
vention has been particularly shown and described with
reference to its preferred embodiments shown in the ac-
companying drawings, it will be understood by those
skilled in the art that various changes and modifications
in form and details may be made therein without depart-
ing from the scope of the present invention as defined
by appended claims. Consequently, both the ink jet re-
cording head of the present invention and the method of
the present invention for manufacturing the ink jet record-
ing head are not limited to the preferred embodiments
only, but include any changes and modifications in con-
struction of these preferred embodiments, which chang-
es and modifications may be made without departing
from the scope of the present invention as claimed.
[0070] As is clear from the above description, the
present invention has the following effects: namely, both
the ink jet recording head 55 of the present invention and
the method of the present invention for manufacturing
this ink jet recording head 55 are capable of: preventing
any of stagnation in the ink flow, formation of vapor bub-
bles, cavitation, or like problems from occurring in the ink
flow; realizing the excellent ink ejection operation, and
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thereby realizing the high quality gradation expression in
printing or recording operations; and, remarkably less-
ening a degree of required accuracy both in dimension
and in alignment of its individual components which are
assembled into (i.e., stacked together to form) the ink jet
recording head 55 of the present invention.
[0071] Further, both the ink jet recording head 55 of
the present invention and the method of the present in-
vention for manufacturing the ink jet recording head 55
are capable of forming the ink flow passage which is tilted
or inclined from the major surface of its individual com-
ponent or plate even when the ink flow passage is formed
in the major surfaces of such component or plate through
an etching operation.
[0072] It is thus apparent that the present invention is
not limited to the above embodiments but may be
changed and modified without departing from the scope
of the invention as claimed.
[0073] Finally, the present application claims the Con-
vention Priority based on Japanese Patent application
No. Hei 11-081064 filed on March 25, 1999.

Claims

1. Method for manufacturing an ink jet recording head
(55) provided with a pressure generating chamber
(19), wherein the pressure generating chamber (19)
is constructed of a first plate (16), a second plate
(23) and a third plate (30), wherein the first plate (16)
is provided with a through hole and sandwiched be-
tween the second plate (23) and the third plate (30),
wherein one of said second plate (23) and said third
plate (30) is provided with an ink outlet passage (33)
in its ink discharge side, the method comprising a
step of forming said ink outlet passage (33) in said
ink discharge side of said one of said second plate
(23) and said third plate (30) with the sub-steps of:

forming a first resist film (17) and a second resist
film (18) on a first surface and a second surface
of said one plate, respectively, wherein said first
resist film (17) and said second resist film (18)
assume substantially a same shape, but are off-
set from each other in a direction parallel to a
flow direction (I) of ink; and
forming said ink outlet passage (33) in said one
plate by etching both said first surface and said
second surface of said one plate with the use of
said first resist film (17) and said second resist
film (18) both of which serve as masks in said
etching processing of said one plate.

2. The method for manufacturing the ink jet recording
head (55) provided with the pressure generating
chamber (19) according to claim 1, characterized
in that:

a thickness of said one plate is approximately
140 Pm; and
said first resist film (17) and said second resist
film (18) are offset from each other by a value
ranging from approximately 40 to approximately
70 Pm.

3. The method for manufacturing the ink jet recording
head (55) provided with the pressure generating
chamber (19) according to claim 1, further compris-
ing a step of forming said through hole in said first
plate (16) with the sub-steps of:

forming another first resist film (17) and another
second resist film (18) on a first surface and a
second surface of said first plate (16), respec-
tively, wherein said another first resist film (17)
and said another second resist film (18) assume
substantially a same shape, but are different in
length from each other when measured in a di-
rection parallel to a flow direction (I) of ink; and
forming said through-hole in said first plate (16)
by etching both said first surface and said sec-
ond surface of said first plate (16) with the use
of said another first resist film (17) and said an-
other second resist film (18) both of which serve
as masks in said etching processing of said first
plate (16).

4. The method for manufacturing the ink jet recording
head (55) provided with the pressure generating
chamber (19) according to claim 3, characterized
in that:

a thickness of said first plate (16) is approximate-
ly 140 Pm; and
a difference in length between said another first
resist film (17) and said another second resist
film (18) is within a range of from approximately
80 to approximately 140 Pm.

5. An ink jet recording head (55) provided with a pres-
sure generating chamber (19), wherein the pressure
generating chamber (19) is constructed of a first
plate (16), a second plate (23) and a third plate (30),
wherein the first plate (16) is provided with a through-
hole and sandwiched between the second plate (23)
and the third plate (30), wherein one of said second
plate (23) and said third plate (30) is provided with
an ink outlet passage (33) in its ink discharge side,
and wherein
said ink outlet passage (33) is formed in said third
plate (30) by etching both a first surface and a second
surface of said third plate (30), wherein said ink outlet
passage (33) is constructed of a first passage portion
(33a) and a second passage portion (33b) each as-
suming a substantially semispherical shape, where-
in said first passage portion (33a) and said second
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passage portion (33b) are offset from each other in
a direction parallel to a flow direction (I) of ink.

6. An ink jet recording head (55) provided with a pres-
sure generating chamber (19) according to claim 5,
wherein
said through-hole is formed in said first plate (16) by
etching both a first surface and a second surface of
said first plate (16), and therefore constructed of a
first hole portion (19a) and a second hole portion
(19b) thus formed through said etching processing,
wherein said first hole portion (19a) and said second
hole portion (19b) assume substantially the same
shape, but are different in length from each other
when measured in a direction parallel to a flow di-
rection (I) of ink within said pressure generating
chamber (19).

Patentansprüche

1. Verfahren zum Herstellen eines Tintenstrahldruck-
kopfes (55), der eine Druckerzeugungskammer (19)
aufweist, wobei die Druckerzeugungskammer (19)
aus einer ersten Platte (16), einer zweiten Platte (23)
und einer dritten Platte (30) konstruiert ist, wobei die
erste Platte (16) eine Durchgangsöffnung aufweist
und zwischen der zweiten Platte (23) und der dritten
Platte (30) sandwichartig angeordnet ist, wobei eine
unter der zweiten Platte (23) und der dritten Platte
(30) an ihrer Tintenabgabeseite einen Tintenauslas-
skanal (33) aufweist;
wobei das Verfahren einen Schritt zum Ausbilden
des Tintenauslasskanals (33) an der Tintenabgabe-
seite der einen unter der zweiten Platte (23) und der
dritten Platte (30) aufweist, der die Unterschritte auf-
weist:

Ausbilden einer ersten Resistschicht (17) und
einer zweiten Resistschicht (18) auf einer ersten
Oberfläche bzw. einer zweiten Oberfläche der
einen Platte, wobei die erste Resistschicht (17)
und die zweite Resistschicht (18) im Wesentli-
chen die gleiche Form haben, jedoch parallel zu
einer Tintenströmungsrichtung (I) voneinander
versetzt sind; und
Ausbilden des Tintenauslasskanals (33) in der
einen Platte durch Ätzen der ersten Oberfläche
und der zweiten Oberfläche der einen Platte un-
ter Verwendung der ersten Resistschicht (17)
und der zweiten Resistschicht (18), die während
der Ätzbearbeitung der einen Platte als Masken
dienen.

2. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass
die Dicke der einen Platte etwa 140 Pm beträgt; und
die erste Resistschicht (17) und die zweite Resist-

schicht (18) in einem Abstand im Bereich von etwa
40 bis etwa 70 Pm voneinander versetzt sind.

3. Verfahren nach Anspruch 1, ferner mit einem Schritt
zum Ausbilden der Durchgangsöffnung in der ersten
Platte (16), der die Unterschritte aufweist:

Ausbilden einer anderen ersten Resistschicht
(17) und einer anderen zweiten Resistschicht
(18) auf einer ersten Oberfläche bzw. einer zwei-
ten Oberfläche der ersten Platte (16), wobei die
andere erste Resistschicht (17) und die andere
zweite Resistschicht (18) im Wesentlichen die
gleiche Form haben, aber gemessen in einer
Richtung parallel zu einer Tintenströmungsrich-
tung (I) verschiedene Längen aufweisen; und
Ausbilden der Durchgangsöffnung in der ersten
Platte (16) durch Ätzen der ersten Oberfläche
und der zweiten Oberfläche der ersten Platte
(16) unter Verwendung der anderen ersten Re-
sistschicht (17) und der anderen zweiten Resist-
schicht (18), die während der Ätzbearbeitung
der ersten Platte (16) als Masken dienen.

4. Verfahren nach Anspruch 3, dadurch gekenn-
zeichnet, dass:

die Dicke der ersten Platte (16) etwa 140 Pm
beträgt; und
ein Längenunterschied zwischen der anderen
ersten Resistschicht (17) und der anderen zwei-
ten Resistschicht (18) im Bereich von etwa 80
bis etwa 140 Pm liegt.

5. Tintenstrahldruckkopf (55) mit einer Druckerzeu-
gungskammer (19), wobei die Druckerzeugungs-
kammer (19) aus einer ersten Platte (16), einer zwei-
ten Platte (23) und einer dritten Platte (30) konstruiert
ist, wobei die erste Platte (16) eine Durchgangsöff-
nung aufweist und zwischen der zweiten Platte (23)
und der dritten Platte (30) sandwichartig angeordnet
ist, wobei eine unter der zweiten Platte (23) und der
dritten Platte (30) an ihrer Tintenabgabeseite einen
Tintenauslasskanal (33) aufweist;
wobei der Tintenauslasskanal (33) in der dritten Plat-
te (30) durch Ätzen einer ersten Oberfläche und ei-
ner zweiten Oberfläche der dritten Platte (30) aus-
gebildet wird, wobei der Tintenauslasskanal (33) aus
einem ersten Kanalabschnitt (33a) und einem zwei-
ten Kanalabschnitt (33b) konstruiert ist, die jeweils
im Wesentlichen halbkugelförmig ausgebildet sind,
wobei der erste Kanalabschnitt (33a) und der zweite
Kanalabschnitt (33b) parallel zu einer Tintenströ-
mungsrichtung (I) voneinander versetzt sind.

6. Tintenstrahldruckkopf nach Anspruch 5, wobei die
Durchgangsöffnung in der ersten Platte (16) durch
Ätzen einer ersten Oberfläche und einer zweiten
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Oberfläche der ersten Platte (16) ausgebildet ist und
damit aus einem ersten Öffnungsabschnitt (19a) und
einem zweiten Öffnungsabschnitt (19b) besteht, die
durch die Ätzbearbeitung ausgebildet werden, wobei
der erste Öffnungsabschnitt (19a) und der zweite
Öffnungsabschnitt (19b) im Wesentlichen die glei-
che Form haben, jedoch gemessen in einer Richtung
parallel zu einer Tintenströmungsrichtung (I) in der
Druckerzeugungskammer (19) verschiedene Län-
gen aufweisen.

Revendications

1. Procédé de fabrication d’une tête d’enregistrement
à jet d’encre (55) pourvue d’une chambre de géné-
ration de pression (19), dans lequel la chambre de
génération de pression (19) est composée d’une pre-
mière plaque (16), d’une deuxième plaque (23) et
d’une troisième plaque (30), dans lequel la première
plaque (16) est pourvue d’un trou traversant et est
intercalée entre la deuxième plaque (23) et la troi-
sième plaque (30), dans lequel une plaque parmi
ladite deuxième plaque (23) et ladite troisième pla-
que (30) est pourvue d’un passage de sortie d’encre
(33) dans son côté de décharge d’encre, le procédé
comprenant une étape de formation dudit passage
de sortie d’encre (33) dans ledit côté de décharge
d’encre de ladite une plaque parmi ladite deuxième
plaque (23) et ladite troisième plaque (30) par les
sous-étapes consistant à :

former un premier film de réserve (17) et un
deuxième film de réserve (18) sur une première
surface et une deuxième surface de ladite une
plaque, respectivement, dans lequel ledit pre-
mier film de réserve (17) et ledit deuxième film
de réserve (18) adoptent sensiblement une mê-
me forme, mais sont décalés l’un de l’autre dans
une direction parallèle à une direction d’écoule-
ment (I) de l’encre ; et
former ledit passage de sortie d’encre (33) dans
ladite une plaque en gravant à la fois ladite pre-
mière surface et ladite deuxième surface de la-
dite une plaque en utilisant ledit premier film de
réserve (17) et ledit deuxième film de réserve
(18) qui servent tous deux en tant que masques
dans ledit traitement de gravure de ladite une
plaque.

2. Procédé de fabrication de la tête d’enregistrement à
jet d’encre (55) pourvue de la chambre de génération
de pression (19) selon la revendication 1, caracté-
risé en ce que :

une épaisseur de ladite une plaque est d’environ
140 Pm ; et
ledit premier film de réserve (17) et ledit deuxiè-

me film de réserve (18) sont décalés l’un de
l’autre d’une valeur allant d’environ 40 à environ
70 Pm.

3. Procédé de fabrication de la tête d’enregistrement à
jet d’encre (55) pourvue de la chambre de génération
de pression (19) selon la revendication 1, compre-
nant en outre une étape de formation dudit trou tra-
versant dans ladite première plaque (16) par les
sous-étapes consistant à :

former un autre premier film de réserve (17) et
un autre deuxième film de réserve (18) sur une
première surface et une deuxième surface de
ladite première plaque (16), respectivement,
dans lequel ledit autre premier film de réserve
(17) et ledit autre deuxième film de réserve (18)
adoptent sensiblement une même forme, mais
ont des longueurs différentes l’une de l’autre
lorsqu’ils sont mesurés dans une direction pa-
rallèle à une direction d’écoulement (I) de
l’encre ; et
former ledit trou traversant dans ladite première
plaque (16) en gravant à la fois ladite première
surface et ladite deuxième surface de ladite pre-
mière plaque (16) en utilisant ledit autre premier
film de réserve (17) et ledit autre deuxième film
de réserve (18) qui servent tous deux en tant
que masques dans ledit traitement de gravure
de ladite première plaque (16).

4. Procédé de fabrication de la tête d’enregistrement à
jet d’encre (55) pourvue de la chambre de génération
de pression (19) selon la revendication 3, caracté-
risé en ce que :

une épaisseur de ladite première plaque (16)
est d’environ 140 Pm ; et
une différence de longueur entre ledit autre pre-
mier film de réserve (17) et ledit autre deuxième
film de réserve (18) est dans une plage d’environ
80 à environ 140 Pm.

5. Tête d’enregistrement à jet d’encre (55) pourvue
d’une chambre de génération de pression (19), dans
laquelle la chambre de génération de pression (19)
est composée d’une première plaque (16), d’une
deuxième plaque (23) et d’une troisième plaque (30),
dans laquelle la première plaque (16) est pourvue
d’un trou traversant et est intercalée entre la deuxiè-
me plaque (23) et la troisième plaque (30), dans la-
quelle une plaque parmi ladite deuxième plaque (23)
et ladite troisième plaque (30) est pourvue d’un pas-
sage de sortie d’encre (33) dans son côté de déchar-
ge d’encre, et dans laquelle :

ledit passage de sortie d’encre (33) est formé
dans ladite troisième plaque (30) en gravant à
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la fois une première surface et une deuxième
surface de ladite troisième plaque (30), dans la-
quelle ledit passage de sortie d’encre (33) est
composé d’une première partie de passage
(33a) et d’une deuxième partie de passage (33b)
adoptant chacune une forme sensiblement
semi-sphérique, dans laquelle ladite première
partie de passage (33a) et ladite deuxième par-
tie de passage (33b) sont décalées l’une de
l’autre dans une direction parallèle à une direc-
tion d’écoulement (I) de l’encre.

6. Tête d’enregistrement à jet d’encre (55) pourvue
d’une chambre de génération de pression (19) selon
la revendication 5, dans laquelle
ledit trou traversant est formé dans ladite première
plaque (16) en gravant à la fois une première surface
et une deuxième surface de ladite première plaque
(16), et est composé, par conséquent, d’une premiè-
re partie de trou (19a) et d’une deuxième partie de
trou (19b) ainsi formées par ledit traitement de gra-
vure, dans laquelle ladite première partie de trou
(19a) et ladite deuxième partie de trou (19b) adop-
tent sensiblement la même forme, mais ont des lon-
gueurs différentes l’une de l’autre lorsqu’elles sont
mesurées dans une direction parallèle à une direc-
tion d’écoulement (I) de l’encre dans ladite chambre
de génération de pression (19).
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