
AN INK JET RECORDING APPARATUS FIELD OF THE INVENTION AND RELATED ART The
present invention relates to liquid jet 5 head, an ink jet recording head
using ink as the liquid, an ink jet head cartridge having the ink jet head,
an ink jet recording apparatus, more particularly to the ink jet recording
head, the ink jet head cartridge using the same, and an ink jet head 10
kit, and an ink jet recording apparatus, in which the recording head is
elongated having a plurality of substrate having ejection energy generating
elements. The present invention also relates to a manufacturing method for
the ink jet head. Additionally, it relates 15  to a method of injecting the
ink into an ink container. The present invention is applicable not only 



to a printer used in an office, or a printer for textile printing. 20
A recording apparatus such as a printer, copying machine or facsimile
machine, is so constructed that on the basis of image information, an image
of dot pattern is formed on a recording material such as paper, plastic
thin plate, textile or the 25   like. The recording apparatus can be
classified, on the basis of the recording system, an ink jet type, a    -2-
wire dot type, a thermal type, an electrophotographic type or the like.
Among them, an ink jet type (ink 



jet printing apparatus) is constructed such that recording liquid (ink)
droplet is ejected through an 5   ejection outlet of an ink jet recording
head onto a recording material. The ink jet type has the advantages that
the high speed recording is possible with low nozzle, that a wide range of
recording materials are usable, and 10  that the color image recording is
easily accomplished, and therefore, it is widely used recently Among the
ink jet type, a thermal ink ejecting type recording head using pressure
resulting from thermal expansion produced by application of 15   thermal
energy to the ink, is advantageous in that the responsivity to the
recording signal is high that the density of the ejection outlets can be
increased without difficulty. 



In the thermal energy ink ejection type, it 20   is particularly expected
from the standpoint of the high speed recording that a long full-line type
recording head (full-line recording head) covering an entire width of the
recording material by having ejection outlets and corresponding
electrothermal 25   transducers (ejection energy generating elements).
However, in the manufacturing of such a line recording head, it has been
very difficult to manufacture it    -3- without any defect in the ejection
energy generating element all over the entire width of the recording area. 



More particularly, in the case of a line 5 recording head covering A3 size
recording sheet at the density of 400 dpi (dot per inch), 4736 ejection
energy elements a pair of electrodes and a heat generating resistor
therebetween (in the case of the thermal ink ejection type) have to be
provided without 10  any one defect, which is very difficult.  Therefore,
the head cost is very high with the result of difficulty putting it into
practice. Heretofore, various proposals have been made. For example,
Japanese Laid-Open Patent 15  Applications Nos. 132253/1980, 2009/1990,
229278/1992, 232749/1992, 24192/1993, have proposed that relatively easily
manufacturable heads having 32, 48, 64 and 128 ejection outlets, are
connected on the top and bottom surface one supporting member with high
precision in 



20   according with the nozzles density. More particularly, the recording
heads are disposed in a stack as manner on the opposite surfaces of the
supporting material to provide one long ink jet head. With this method, the
relatively small heads 25   are disposed on the opposite surfaces of the
supporting member, and therefore, there exist a marginal area on each side.
For this reason, the    -4- heads can be relatively easily mounted by head
mounting means so that there is a relatively high latitude in the design of
the head arrangement However, in the recording head of this structure, the 



5 electric signals required for driving the head and the ink to be ejected,
have to be supplied to both sides of the supporting member, with the result
of very high manufacturing cost. In addition, the size of the ink jet head
is large because small heads are disposed on 10  the both sides of the
supporting member. Additionally, each part, particularly the supporting
member for the small heads, is required to be very high accuracy in the
flatness on each side, the parallelism between the sides, the distance
between 15  the surfaces, with the result of very high cost. In another
method, a plurality of small heads as disclosed in Japanese Laid-Open
Patent Application No. 229278/1992 are disposed on one side of the
substrate to provide an elongated head. With this 20   method, the
above-described drawbacks are partly 



removed.  However, with respect to the ink supply system, the ink has still
to be supplied to the individual small heads with the result of high cost.
What is more difficult is that the ink leakage has to 25   be prevented at
both sides of the small heads.  In this long head, the small heads are
arranged without changing the nozzle pitch, and therefore, at the
opposite sides of a small head, the tolerance thereat is less than only one
half the nozzle pitch. For example, when the nozzle pitch corresponds to
400 dpi (63.5 [err]m), the distance between the center of the end 5
nozzle and the side surface is required to be not more than 63.5/2 = 30 pm.
This includes one half of the 



nozzle width.  If it is 12 pm, the rest is less than 18 pm. What is
requires is to seal for preventing the ink leakage with this dimension,
which is highly 10   difficult with the result of very high manufacturing
cost of the recording head. The foregoing is the explanation of the problem
with the manufacturing for the two types of the recording heads. From this
standpoint of 15  designing, the following problem  are involved.  In both
of the types, a plurality of small heads are arranged, and therefore, the
small heads are positioned with tolerance with the result of small
difference in the ink ejecting directions (front-back, 20   left-right, and
angular deviations). This may result in non-uniform printing as a hole of
the ink jet head. Amounts of ink ejected are also slightly different, 



which may result in printing non-uniformity. Therefore in order to provide
high quality image, the 25   individual heads are exchanged through trial
and error to finally provided one satisfactory long head.  This also
increases the cost.    SUMMARY OF THE INVENTION Accordingly, it is a
principal object of the present invention to provide a small size and
inexpensive recording apparatus capable of effecting 5 high speed and high
quality printing. It is another object of the present invention to provide
an ink jet head manufacturing method for manufacturing an ink jet head with
high yield and low 



cost. 10            It is another object of the present invention to
provide a small size inexpensive ink jet head capable of effecting printing
with high quality and high speed. It is a further object of the present 15
invention to provide an ink jet head kit and an ink refilling method into
an ink container, by which the ink jet head can be repeatedly usable by
refilling ink, so that the running cost can be reduced. According to an
aspect of the present 20  invention, there is provided an ink jet recording
head for effecting recording with ejection of ink comprising: a plurality
of element substrates each having a plurality of ejection energy generating
elements for ejecting the ink; a base plate for 



25   supporting the plurality of element substrates on one surface thereof
in an array; a grooved member having a length corresponding to a length of
the array and    having passages corresponding to the ejection energy
generating elements of the plurality of element substrates. According to
another aspect of the present 5   invention, there is provided a liquid
ejection recording head for ejecting liquid comprising: a plurality of
element substrates each having a plurality of ejection energy generating
elements for ejecting the liquid; a base plate for supporting the 10
plurality of element substrates on one surface thereof 



in an array; a grooved member having a length corresponding to a length of
the array and having passages corresponding to the ejection energy
generating elements of the plurality of element 15   substrates. According
to a further aspect of the present invention, there is provided an ink jet
recording apparatus for effecting recording with ejection of ink
comprising: an ink jet recording head for effecting 20   recording with
ejection of ink including a plurality of element substrates each having a
plurality of ejection energy generating elements for ejecting the ink; a
base plate for supporting the plurality of element substrates on one
surface thereof in an array; 25   a grooved member having a length
corresponding to a length of the array and having passages corresponding 



to the ejection energy generating elements of the    plurality of element
substrates; and driving signal supplying means for supplying a driving
signal for driving the ejection energy generating elements. According to a
yet further aspect of the 5 present invention, there is provided an ink jet
head kit comprising: an ink jet recording head for effecting recording with
ejection of ink including a plurality of element substrates each having a
plurality of ejection energy generating elements for 10   ejecting the ink;
a base plate for supporting the plurality of. element substrates on one
surface thereof in an array; a grooved member having a length 



corresponding to a length of the array and having passages corresponding to
the ejection energy 15  generating elements of the plurality of element
substrates; an ink container for containing ink to be supplied to the ink
jet recording head; and ink filling means for filling the ink to the ink
container. 20            According to a further aspect of the present
invention, there is provided an ink jet head manufacturing method
comprising the steps of: a step of arranging a plurality of element
substrates each having a plurality of ejection energy generating 25
elements on a base member; a step of coupling, with the plurality of
element substrates, a grooved member having a length corresponding to an
array of the  



-9- plurality of element substrates and having the plurality of grooves for
constituting passages corresponding to the ejection energy generating
elements. 5            According to a yet further aspect of the present
invention, convenient ink filling method is provided. According to an
aspect of the present invention, the necessity for using one long recording
10   head involving low yield, is eliminated, and high yield heads having
64 or 128 ejection energy generating elements are usable, and therefore.
the yield of the recording heads and the low cost 



manufacturing are accomplished. Additionally, even if 15   a plurality of
substrates are used, the grooved member is common, and therefore, the
directions of the passage and the ejection outlets are made uniform as
compared with the structure using small heads each having the substrate and
the top plate, and therefore, 20   a long head capable of providing good
images can be manufactured with low cost. These and other objects, features
and advantages of the present invention will become more apparent upon a
consideration of the following 25  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 an ink jet recording head. Figure 2 is a schematic view illustrating 5
arrangement of a heater board for an ink jet recording head according to an
embodiment of the present invention. Figure 3 is a schematic view
illustrating a top plate of the ink jet recording head according to 10  the
embodiment of the present invention. Figure 4 illustrates a manufacturing
step of the ink jet recording head according to the embodiment. Figure 5 is
a schematic perspective view of 15   an ink jet recording head according to
the present 



invention. Figure 6 is a schematic view illustrating a positional
relationship between a heater board and a top plate of an ink jet recording
head according to 20   the present invention. Figure 7 is an exploded
perspective view of an ink jet recording head according to the present
invention. Figure 8 is an exploded perspective view of 25   an ink jet
recording head according to an embodiment of the present invention. Figure
9 illustrates an ink jet recording    head of background art. 



Figure 10 illustrates a positional relationship between the heater board
and a top plate. Figure 11 is a schematic view of a structure 5   of a
recording head of the background art. Figure 12 illustrates thermal
behavior in the head of the background art.. Figure 13 schematically
illustrates a top plate used in this invention. 10            Figure 14 is
a schematic view illustrating a top plate used in this invention. Figure 15
schematically illustrates a top plate used in this invention. Figure 16
schematically illustrates a head 15   cartridge according to an embodiment
of the present invention. Figure 17 illustrates a recording apparatus 



according to the present invention. Figure 18 illustrates a recording
apparatus 20   according to the present invention. Figure 19 illustrates an
ink jet head kit according to an embodiment of the present invention.
DESCRIPTION OF THE PREFERRED EMBODIMENTS 25            In the following
description, the liquid is ink liquid, but the present invention is not
limited to this.    -12- In this invention, the recording means not only
the recording of characters or letters or meaningful image, but includes
meaningless patterns. 



The recording material may be, paper, plastic 5   sheet, plastic plate,
textile, strings, wood, leather, metal plate on which the ink can be
applied by the recording head. Referring to Figure 1,. there is shown major
parts of an ink jet head according to an embodiment of 10  the present
invention.  In this embodiment, the ink jet head has 3008 nozzles (printing
width of 212 mm) at a density of 360 dpi (70.5 [err]m). A substrate (heater
board) 100 has 128 ejection energy generating elements 101 thereon at 15
predetermined positions at the density of 360 dpi.  In this embodiment, the
element is in the form of a heat generating resistor for generating energy
can be applied to the ink. The heater board is provided with signal pads
for receiving external signals for driving 



20   the ejection energy generating elements 101 at proper timings and
width electric energy supply pads 102 for supplying electric energy for
driving the ejection energy generating elements 101. The heater board is
also provided with function elements such as shift 25   resister or the
like functioning to output parallel signals to the ejection energy
generating elements on the basis of serious input signals.    Examples of
the material of the substrate include monocrystal silicon, polycrystal
silicon glass, metal or ceramic material in the form of a plate. 5
The heater board 100 is bonded and fixed by 



adhesive material on a surface of a supporting member (base plate, 300 of
aluminum, stainless steel or another metal or ceramic material). Figure 2
illustrates a state in which a 10   plurality of heater boards 100 are
disposed on one side of the base plate 300 with small gap between adjacent
ones, into an array, The heater boards 100 are bonded and fixed by the
adhesive material 301 applied with a predetermined thickness thereon at 15
predetermined positions on the base plate 300. The heater boards are bonded
with such a high accuracy that an interval between adjacent end ejection
energy generating elements of adjacent heater boards is substantially equal
to the interval between adjacent 20   ejection energy generating elements
within the heater board 100 (P = 70.5 [err]m). The gap between the adjacent



heater boards may be as it is, it the ink does not leak, but in this
embodiment, it is sealed with a sealant 302. 25           In Figure 1, the
base plate 300 is provided with a wiring board 400 by an adhesive material,
similarly to the heater board 100. A predetermined    -14- positional
relationship is established between the pads 102 on the heater board 100
and the signal and electric energy supplying pads 401 on the wiring board.
The wiring board is also provided with a 5   connector 402 for supplying
the external printing signals and driving electric energy. 



The description will be made as to grooved top plate 200. As shown in
Figure 3, the top plate 200 is 10   provided with grooves 200 for
constituting ink passages corresponding to ejection energy generating
elements 101 on the heater boards 100 orifices 203 in fluid communication
with the associated passages to eject the ink toward the recording
material, a recess 15   201 for constituting a liquid chamber in fluid
communication with the plurality of passages for supplying the ink to the
passages 202, and an ink supply port 204 for receiving the ink from an ink
container (not shown). The top plate 200 is long 20   enough to cover all
the ejection energy generating elements on the all of the heater boards 100
(a length corresponding to the array of the ejection energy 



generating elements). In this invention, the top plate 200 shown in 25
Figure 1, the top plate 200 is connected with the heater board in such a
manner that a predetermined positional relationship is established between
the    passages 202 and the ejection energy generating elements 101 on the
heater board 100 on the base plate 300. The material of the top plate 200
may be any, if the grooves can be formed correctly. Preferably, it 5 has
high mechanical strength, high dimensional stability and high durability
against the ink. Examples of preferable materials include epoxy resin,
acrylic resin, diglycol resin, dialkylcarbonate resin, 



unsaturated polyester resin, polyurethane resin, 10 polyimide resin,
melamine resin, phenol resin, urea resin materials.  Particularly,
polysalphon. polyethersalphon or the like is used because of the
moldability and durability against the liquid. The description will be made
as to the 15 connection between the top plate and the support for the
heater boards. On the base plate 300, a plurality of heater boards 100 are
bonded and connected with a predetermined dimensional relation. 20
Subsequently, as shown in Figure 4, the above-described base plate is
placed on a base 205 at a predetermined position, of a clamping machine
(the entirety thereof is not shown). The position of the base plate is
determined to be constant by pins on the 



25 base 205. Subsequently, the top plate 200 is placed on a hand 206 of the
clamping or connecting machine. The top plate 200 is also placed on the
hand 206 at    the predetermined position, so that the positional relations
therebetween are assured to a certain degree by placing the base plate 300
and the top plate 200 on the base 205 and the hand 206 in this manner. 5
Subsequently, the positional relationship is checked with a microscope of
the clamping machine. First, the 1504th heater 101 (one half of the number
of ejection nozzles 3008) is checked in a direction A. In other words, the
position is correctly determined for the 10  heater in the direction A by
the clamping machine, 



through image processing process. Then, an orifice corresponding to the
1504th nozzle with checked in a direction B. The positional relation is
adjusted In the direction X such that the position determined in 15  the
direction B is aligned with the position observed in the direction A. The
position adjustment accuracy of the clamping machine is [err]2 [err]m, and
therefore, this accuracy is assured in the positioning in the 20
direction X. Subsequently, the hand 206 is lowered in the direction 2 while
maintaining the positional accuracy, so that the top plate 200 is clamped
on the heater board 100. The hand 206 is removed while pressing the top
plate in the direction B (y), and 25  then they are fixed together by a
spring 500 (Figure 5) . 



In this embodiment, the clamping method uses    -17- mechanical element
such as spring, but another method is usable for example using an adhesive
material alone or in combination with the spring.  In any event, the top
plate 200 and the heater board 100 are fixed with 5   the relationship
shown in Figure 6. The top plate 200 described in the foregoing may be
manufactured through a known method such as, machining (cutting), molding,
injection, photolithography or the like. 10            As described in the
foregoing, a long grooved top plate is mounted on a head member having a 



plurality of heater boards each provided with a plurality of energy
generating elements, more particularly, on one side of the base plate.  To
the 15  ink jet recording head thus manufactured, the is supplied into the
liquid passage through the liquid chamber constituted by the recess 201 of
the top plate from the ink supply port 204. For the ink ejection, an
electric signal is applied to an ejection energy 20   generating element
disposed corresponding to an associated passage, so that the ink is heated
by the thermal energy produced by the ejection energy generating element.
By the heat, film boiling is produced in the Ink with the result of
creation of a 25   bubble to provide a pressure to eject the ink through
the ejection outlet (orifice) 203. In this embodiment, 10 heater boards are
used 



to provide 1280 ejection energy generating elements in the long head.
However, the number of heater boards is not limiting, and it may be two or
more. With this structure, the ink supply system is 5   simplified,
downsized and in expensive, as compared with a plurality of small heads
each having the top plate mounted on each heater board. Also, the
manufacturing yield can be increased. In addition, since a plurality of
heater boards are disposed on one 10   side of the base plate, the electric
wiring can be simplified. In addition, a long top plate covering an array
of energy generating elements provided by the plurality of heater boards,
is mounted on the base 



member, and therefore, the directions of the 15  individual passages are
uniform as contrasted to the case that small heads are arranged.
Particularly when one top plate is used, the directions of all of the
passages are aligned by one aligning operation, so that long head free of
printing deviation, can be 20   easily provided. Thus, the ink is ejected
through an integral orifice plate. and the passages are also integral, so
that the ejection and ejection directions are uniform, as if it is a single
long head. 25            When a small head are used, there is a necessity
for effecting sealing for each small head. However, in this embodiment, the
since the top plate   



-19- covers a plurality of heater boards, the number of sealings is small.
Particularly when, only one top plate is used, one sealing is enough a
plurality of top plates 5   each covering a plurality of heater boards not
all of the heater boards, may be used in the present invention, but use of
the single top plate is most desirable. In this embodiment, the top plate
is provided 10   with orifices (ejection holes) for ejecting the ink. This
is preferable because the ink ejecting directions are determined by the top
plate so that the high speed and high quality head can be most easily
provided. Even if the top plate is not provided with orifices, 



15 that is, even if the orifices are provided by the connection between the
heater board and the grooved top plate, the directions of the ink passages
can be aligned using the long top plate in this invention, and therefore,
the stability of the ink ejection 20   direction can be assured, which
leads to satisfactory image printing.  However, the top plate integrally
having the orifices is better since the ejecting directions are aligned
more accurately, and since the manufacturing steps are simplified. 25
In this embodiment, the gap between the adjacent heater boards is sealed by
a sealant. The detailed description will be made as to the sealing    



-20- for the gap. When a plurality of heater boards are mounted on a
support, the heater boards may be abutted to each other, but with this
arrangement, the following problems arise. The flatness of the 5   abutment
surfaces of the heater boards have to be very high.  If foreign matter is
sandwiched therebetween, the positional accuracy is not enough. The heater
board may be damaged by the abutment. The heater board may be deviated by
thermal expansion. In order 10  to prevent this, in this invention, the
heater boards are arranged with gap therebetween. However, in such a case,
the following problems arise. (1) By the provision of the gap, the ink is
easily leaked at the bottom of the passage at the end 15  portions of the
unit, and upon the ink ejection, the 



ink enters the gap with the result of crosstalk at the end portions. (2)
The ink enters the gap between the protection film or the like resulted
from cutting or the like of 20   the unit end with the result of electric
corrosion. Such liabilities arise. In view of this, in this embodiment, the
gap is sealed by a resin material (Figures 6 and 7). Figure 8 shows such an
ink jet recording 25  head.  In this Figure, the same reference numerals as
in Figure 7 are assigned to the corresponding elements. In this example,
the base plate 300 is    -21- 



provided with a guiding groove 7 in order to control the flowability of the
silicone resin material curable at normal temperature to fill the gap
between adjacent heater boards. The guiding groove preferably has a 5
rectangular, square, V cross-section or the like. The description will be
made as to the manufacturing method of the ink jet recording head shown in
Figures 7 and 8. In this embodiment, in order to provide a 360 10   dpi ink
jet recording head for a line printer for A4 size. 24 boards each having
patterned 128 energy generating elements 12 at 360 dpi, are disposed on
aluminum base plate 3, as shown in Figure 7. They are correctly aligned
using image 15   processing such that the interval between adjacent energy
generating elements of adjacent heater boards, 



are equal to the interval between the adjacent energy generating element
within one heater board. The design gap between adjacent heater boards is
16 [err]m, 20   but actually it is 2 - 16 [err]m because of the cutting
accuracy and the positioning accuracy of the heater boards. Immediately
before arranging the heater boards on the support 300, a heat curing dibon
bonding 25   layer of a thickness of several microns is provided through
screen printing on the support 300. The silicone substrates of the heater
boards have been the    -22- ones cut out of one and the same silicone
wafer for 



the purpose of alignment with the accuracy of the height of [err]1 [err]m.
After the bonding layer is cured, the gap 5 between the heater boards is
filled with silicone sealant (TSE 399, available from Toshiba Silicone
Kabushiki Kaisha, Japan) by dropping 0.3 g to the rear side of the gap
between the heater boards and using capillary force. In this manner, a
first substrate is 10  provided in this embodiment. Then, the heater board
and a PCB board already bonded on the base plate 300 are electrically
connected through wire bonding. Thereafter, it is connected with a top
plate 200 having grooves for 15  constituting ink passages and having an
ink ejection outlets, such that the grooves are in alignment with the
associated energy generating elements, 



respectively.  Then, the sealing and the connection with the ink container
are carried out, and the ink 20   jet recording head is manufactured. When
the actual printing operations are carried out using the thus produced ink
jet recording head, satisfactory high quality printing was provided without
missing part. Practically, there has not been any problems of 25  ejection
power leakage (crosstalk) of the ink at the end nozzles of each of the
heater boards. The description will be made as to the    -23- manufacturing
method for the ink jet head of Figure 8. The heater boards are disposed on
the base plate 300 



in the similar manner as in the foregoing embodiment with the exception
that guiding grooves 7 shown in 5 Figure 8 are formed on the base plate 300
with the cross-section of square (0.5 x 0.5 mm). With this guiding groove,
the silicone sealant (TSE 399) used for the sealing of the gap between the
heater boards, first enters the gap 10 between the heater boards, and then
it enters the guiding groove. In the method not using the guiding groove,
the silicone normal temperature curing resin material is cured before it
fills the gap between the heater 15 boards, as the case may be. According
to the method of this embodiment, it never occurs, although 120 times were
carried out. The reason for this considered as being that the sealant in
the guiding 



groove is always supplied to the gap between the 20   heater boards.
Therefore, the advantageous effects of the guiding groove is very
significant. The printing quality is high enough by this line type printer
ink jet recording head (A4 size). 25            In this embodiment, even if
there is a step formed at the connecting portion between the adjacent
heater boards, the abutment portion is made smoother    by the sealant, and
therefore, better connection is accomplished. As the sealant, the known
material used in the ink jet recording apparatus manufacturing or a 



5   semiconductor manufacturing, but it is preferably good in the electric
insulation and elasticity and durability against ink. Examples of such
materials, include silicone sealant or urethane sealant. When the gap
between the adjacent heater 10   board is very small, the same sealant
material is used for fixing the heater board and for between the adjacent
heater boards. In this embodiment, the description will be made as to the
structure for covering the gap between 15   the heater boards by a wall of
the top plate. When a plurality of substrates are successively placed on
the same surface of a support in the manufacturing of the recording head,
it is desirable that a small gap is provided between 20   adjacent heater
boards, as described hereinbefore in 



consideration of the positional accuracy of the substrates on the support,
and the difference in the thermal expansion between the support and the
substrate or heater board. 25            Figure 9 is a sectional view of a
head constituted by connecting a top plate or member having grooves
constituting the passages to the plurality of    -25- the heater boards on
the support. Between the heater boards, there are gaps L, which are not
uniform depending on the positional accuracies of the heater boards.  If
this occurs or if deviation occurs in the 5   mounting position of the
grooved member to the heater 



board, the passage opens to the gap, as indicated by a reference numeral
202, with the result of liability of release of the pressure to be used to
eject the ink. The ejection performance of the ink through the 10 ejection
outlet adjacent the gap may be different from that of another gap. This may
results in non- uniformity or unintended stripes in the recorded image. In
this embodiment, the gap is covered by a 15 wall for constituting the
passage. Figure 10 shows a relationship between the gaps and the top plate
200 in this embodiment. The dimensional accuracy of the heater board is
[err]2 [err]m relative to its absolute position, and the 20   dimensional
accuracy of the length of the heater board per se is 1[err]5 [err]m. These
values are from the 



apparatuses of highest performance available at present. It is difficult to
increase the accuracy more at present. Therefore, the tolerance is [err]2 +
25   [err]5x2 = [err]14.  In this embodiment, L - 14 in view of this
tolerance and the gap L = 14 [err] 14 pm. At this time, the adjacent heater
board end elements 101 are    disposed with an interval of P   70.5 pm with
the gap therebetween to provide the same interval within the heater board.
On the other hand, the top plate 200 faced to the base member has grooves
202 for 5   constituting the passages with the interval P = 70.5 [err]m. A
wall thickness 206 providing the discrete passages 202 (a width at the
contact surface with the 



base member in this embodiment) W3 is 20 pm. However, the width of the wall
206 corresponding to the gap 10   between the heater boards is expanded to
W1 = 36 pm. In other words, the passages 202 sandwiching the gap is
deviated by [err] (a = 8 pm).  By doing so, the wall thickness at the both
sides  W2 = 12 [err]m which is smaller. Therefore, the intervals between
passages 15   202 is P. P-[err], P-2a, P-a and P, from the left side. As
indicated by broken line, the orifices 203 are arranged with an interval or
pitch P corresponding to the interval between the ejection energy
generating elements. 20            By using the above-described structure
described hereinbefore for the wall of the top plate, it is possible to
cover the gap by the wall thickness W1 = 36 [err]m which is larger than the
gap L which is 28 



[err]m (L = 14 + 14) at the maximum as a result of 25   manufacturing
tolerance.  Actually, there is an error when the top plate is aligned with
the heater boards (usually [err]4 pm approx.), the gap can be covered
-27- thereby sufficiently even if this error is included. With this
structure, even if there is a gap between adjacent heater boards, the gap
can be covered to prevent the liability of leakage of the ejection 5
pressure for ejecting the ink. A further embodiment of the present
invention will be described. In the foregoing embodiments, the material of 



the top plate 200 is resin material, and the material 10  of the base plate
supporting the heater board is metal such as stainless steel or the like.
In Figure 11, there is shown a positional relationship between passages 106
of the ink jet head and ejection energy generating elements 101, wherein 15
the ejection energy generating elements are substantially at the centers of
the respective passages (a nearly equal b).  Reference numeral 1105
designates an ejection outlet, and a reference numeral 1101 is a wall for
constituting the passage.  When a 20   long head having 3008 nozzles in
such an ink jet head is used to effect the recording, or when the recording
is effected under very high temperature ambience or under a very low
temperature ambience, there is a liability that, as shown schematically in
Figure 12, 



25  the positional relationship between the passage and the ejection energy
generating element may be deviated due to the difference between the
thermal expansion    -28- coefficients of the base plate and the top plate
at the end of the heads. The thermal expansion coefficient of the resin
material constituting the top plate is approx. 5   1x10[err] - 1x10[err]
approx.  The following description will be made, taking polysulfone
(thermal expansion coefficient: 56x10[err]) as an example. When silicon is
used for the heater board 100, the thermal expansion coefficient is
2.4x10[err], and the thermal expansion 



10   coefficient of the stainless steel used as the base plate 300
supporting the heater boards 100 is 17.3x10[err].  Even if the recording
head is correctly assembled under the temperature about 25[err]C, the
temperature of the recording head may probably 15 increase to 60[err]C by
the operation thereof. Assuming that the long head has 3008 nozzles, the
following deviation occurs: (number of nozzles) x (pitch) x (temperature
difference) x (difference in thermal expansion 20   coefficients)   3008 x
0.0705 x (60 - 25) x (56 x 10[err] - 17.3 x 10[err]) = 0.287 mm This
corresponds to 4 nozzles, and therefore, there is a possibility that the
head becomes non- usable. 25            Therefore, when the number of
ejection 



outlets is very large, or when the recording head is used under special
temperature conditions, the    -29- countermeasure is desirably taken
against the thermal expansion. Figure 13 shows such an embodiment, wherein
the grooved top plate is schematically shown, wherein 5   (a) is a top plan
view, (b) is a front view, (c) is a bottom plan view and (d) is a sectional
view. The top plate 200, as shown in Figure 13, (d) which is X-X
cross-section, a supporting member 205 capable of adjusting the thermal
expansion coefficient 10   of the top plate 200 is contained in the resin 



material constituting the groove portion of the top plate 200. Here, the
material of the supporting member 205 has the equivalent thermal expansion
coefficient to that of the base plate 300. In this 15   embodiment, it is
of stainless steel as in the base plate. The surface of the supporting
member 205 has been subjected to a surface treatment such as blast process,
knurling process, by which the contact with the resin part of the top plat
200 is further 20   improved.  With this structure, the thermal expansion
coefficient of the top plate 200 is closer to that of the stainless steel.
By doing so. the top plate 200 of the head and the base plate 300 thereof
have the thermal expansion coefficient equivalent to each 25   other, and
therefore, no significant deviation occurs between the top plate 200 and
the base plate. 



There is also a thermal expansion difference    -30- between the single
heater board 100 and the top plate, but the deviation is so small that the
ejection performance is not influenced. In this embodiment, the supporting
member 205 5   is within the resin material, but it is not necessarily
completely contained therein, but a part (opposite ends, for example) may
be exposed to the outside. In this embodiment, the contactness of the 10
resin material is improved by machining the surface of the supporting
member 205, but if the contact between 



the supporting member and the resin part is good enough, this not
inevitable. However, the top plate has been manufactured by injection
molding while the 15  supporting member is therein, but the sufficient
contactness is not always assured by such an injection molding, and
therefore, the surface roughness is preferably provided on the surface of
the supporting member 205 to improve the contactness. 20            To
provide pits and projections for the purpose of providing the surface
roughness, grooves having approx. 1 mm may be directly machined, or when
the core material is machined, the trace of the machining is deliberately
retained, or the surface is 25  roughened by sandblasting.  In any case,
biting occurs between the core material and the resin material so that the
thermal expansion of the core material is 



-31- closer to the resin material. The improvement of the contactness
between the resin material and the supporting member, may be accomplished
by the provision of the surface 5   roughness, or by applying a coupling
material such as silane coupling material or the like on the supporting
surface. However, in consideration of the influence to the ink, the
formation of the pits and projections as described above is preferable. 10
In order to provide sufficient response of the thermal expansion of the
resin material to that of the supporting member, the thickness of the resin



material is preferably 2 mm or lower or further preferably 1.5 mm or lower
from the supporting 15   material. In the foregoing embodiment, the
stainless steel as in the base plate is used since it has the same thermal
expansion coefficient as the base plate. The description will be made as to
the example of the 20   state of ejection performance of the liquid
relating to the difference of the thermal expansion coefficient between the
base plate and the supporting member. Here, the material of aluminum and
stainless steel are changed for the base plate and the 25   supporting
member in the experiments.  The base plate has to carry the heater boards,
and has to be subjected to various machining for the purpose of  



-32- coupling with the main assembly, and therefore, it is desired to have
high machinability and heat radiation property to quickly release the heat
coming from the heater board. In view of the above, the aluminum is 5 used.
As for the supporting material, stainless steel is used in consideration of
the contactness with the polysulfone resin and the mechanical strength. In
Table 1, there are given the materials tested, the thermal expansion
coefficients, calculated 10   deviations between the nozzles and the
heaters at 30 [err]C, 40 [err]C, 50 [err]C and 60 [err]C, and evaluations
of the printing at 30 [err]C, 40 [err]C and 50 [err]C.  The calculation of
the deviation is based on 360 dpi (= 70.5 pm) 



between first nozzle and the last nozzle of 3008 15  nozzles (= 3008 x 70.5
[err] x (temperature - 25 [err]C) x (thermal expansion coefficient
difference) x (1/2)). The temperature when the head is assembled is 25
[err]C, and the temperature difference is based on this temperature. 20
The temperature of the recording nozzle is usually controlled to 35 [err]C
- 40 [err]C. However, the printing rate is high, when a long term printing
is carried out, or when the ambient temperature increases, the temperature
of the head in some cases 25   reached 50 [err]C. However, usually the
printing operation is stopped before the temperature reaches 60 [err]C.
Therefore, the printing at this temperature is   



not practical. However, the ambience in which the head is kept is 60 [err]C
at the highest, and the data at this temperature ate also given. 5 10 15 20
25    -34- [err]   



-35- E:   No difference is observed in the print. G:   Hardly any
difference is observed, but the shot point accuracy is deteriorated as a
result of measurement. 5       F:   Ejecting direction deviation is
recognized in the print. NG:  Ejection deflection is remarkable, and with
ejection failure sometimes. 10            The problems are all resulted
from the positional relationship between the nozzle and heater. In this
experiments, the nozzle pitch (heater pitch) is 70.5 mm, and the nozzle
width is 50 [err]. If the deviation between the groove of the top plate and
the 15   heater position is not more than 10 [err], the ejection 



performance is not at all influenced. If it is larger and not larger than
20 [err]m, slight deterioration is observed but practically not a problem.
From the foregoing, it has been found that 20   there arises practically no
problem if the thermal expansion coefficient difference (25 [err]C - 50
[err]C) is less than 10x10[err] between the base plate and the supporting
member. Further preferably, it is not larger than 2.6x10-6. 25
Here, as the materials of the base plate and the supporting member,
aluminum, stainless steel or the like, but this is not limiting, and on the
basis    -36- 



of the performance desired for the head, the base plate may be of stainless
steel, aluminum, ceramic material, resin material or the like, and the
supporting material may be of stainless steel, 5   aluminum, ceramic
material, glass material or the like, if they are equivalent within the
range above- described. However, as described above, when the
considerations are paid to the machinability, thermal 10   conductivity and
the contact property with the resin material, the base plate is of aluminum
material, and the supporting material is stainless steel materials. Using
the above-described structure, even if the temperature of the head itself
increases, there occurs 15  no significant deviation between the position
of the heater on the heater board and the groove of the top 



plate, and therefore, satisfactory recording operation is possible with
stability. A further embodiment will be described. 20   Figure 14 shows a
further embodiment of the top plate 200.  It shows only X-X section of
Figure 13. The same reference numerals 201 - 205 are assigned for the same
elements. in Figure 14, the supporting member 205 occupies most part of the
inside of the top plate, 25   having a channel-like cross-section.  By
doing so, the mechanical rigidity of the supporting member 206 is
significantly increased, the curving due to the    -37- temperature
coefficient difference between the resin 



part and the supporting member can be avoided. As compared with the
supporting member shown in Figure 13, the thermal expansion coefficient of
the 5   liquid chamber portion can be adjusted in addition to the liquid
passage portions, and therefore, the deformation of the liquid chamber is
small, so that the recording head is durable in long term use. Figure 15
shows a further embodiment of the 10   top plate.  The supporting member
205 in Figure 15 is in the form of a pipe, and the opposite end portions
thereof are projected beyond the top plate.  The pipe is provided with a
slit to permit fluid communication between the inside of the pipe and the
liquid chamber 15   201. By doing so, the pipe of the supporting member 205
may be used as the liquid chamber.  In addition, the end portions thereof
are usable as ink supply 



joint. The slit 206 may be replaced with perforations having proper
intervals. By doing so, the mechanical 20   rigidity of the supporting
member 205 can be significantly increased.  In order to use the supporting
member as the ink supply pipe, the supporting member is required to have
the rigidity as the supporting member and anti-corrosion property 25
against ink. Recently, acidic alkaline ink is widely used, and therefore,
it is required to have durability against the material. Preferably, the
cost is low.    Examples of such materials include aluminum alloy or
stainless steel. Examples of aluminum alloys, include A505, A506, A6061,
A6063 or the like which have anti- 



corrosion property. Examples of stainless steels 5 include SUS 303, 304,
430 or 420. From the standpoint of machinability and coat, aluminum alloy
is preferable, but stainless steel is preferable from the durability
against ink. In this embodiment, one side of the 10  supporting member is
effective to constitute a part of the common liquid chamber. By this
structure, the ink can be directly supplied to the liquid chamber, and
therefore, satisfactory ink supply can be accomplished with a small number
of parts. 15            Using the above-described structure, a long ink jet
recording head with very small number of parts and with uniform ejection
performance can be easily manufactured. As contrasted to the case of using
an integral substrate, it is possible to use only 



20   satisfactory substrates, and therefore, high yield. and therefore, low
cost can be accomplished. In this embodiment, since the grooved member (top
plate) contains a supporting member having an equivalent thermal expansion
coefficient to that of 25  the base plate, it can be avoided that the
deviation occurs between the ejection energy generating element and the
nozzle positions due to the thermal expansion    difference upon
temperature rise as a result of the external ambience change or the
operation of the recording head, and therefore, high quality printing can
be assured at any temperature. 5            By the improvement of the
contact property by 



the mechanical pits and projections on the surface of the supporting
member, the proper contact between the resin and the supporting material is
assured, so that the top plate capable of following the thermal 10
expansion of the supporting member at any temperature, can be easily
provided. By using a pipe-like supporting member, it can be used as also an
ink supply pipe, thus the number of parts can be reduced, so that the cost
of 15  the head car. be further reduced. In the foregoing embodiments, the
description has been made as to the head in which the ink is ejected in a
direction along the surface of the heater board, that is, the ejection
outlet is at the end of 20   the passage, but the present invention is
applicable to a head in which the ink is ejected substantially 



perpendicular to the surface of the heater board. Figure 16, a further
embodiment will be described. In the foregoing, a plurality of heater 25
boards each having an ejection energy generating element are disposed on
the base plate of glass, silicon, ceramic material, metal or the like with
high    -40- accuracy. It is coupled with a top plate having grooves for
constituting the liquid passage and orifice. Figure 16 shows an ink jet
cartridge using such an ink jet head. The ink jet head cartridge 5
comprises an ink jet head 500 and an ink container 501 for containing ink
to be supplied to the ink jet 



recording head, which is integral or separable relative to the ink jet head
500. With this structure, an ink jet cartridge having the above- 10
described advantageous effects can be provided. The ink is supplied into
the ink container. When the ink refilled is contained, the service life of
the head cartridge is extended, so that the running cost can be reduced. 15
Referring to Figure 12, an ink jet apparatus using the above-described ink
jet head will be described. Figure 17 shows an example of an ink jet
recording apparatus incorporating the ink jet 20   recording head according
to an embodiment of the present invention. As shown in Figure 12, the ink
jet recording 



apparatus is provided with line-type heads 201a - 201d. The line type heads
201a - 201d, are fixed to 25   be extended in parallel with each other with
a predetermined gap in X direction by a holder 202. In the bottom surface
of each of the recording heads 3456    ejection outlets are provided
directed downward and arranged in one line at the density of 16 ejection
outlets per 1 mm.  This permits the recording on the width of 218 mm. Each
of the recording heads is a S type of using thermal energy, and the
ejection is controlled by a head driver 220 (driving signal supplying
means). A head unit is constituted by heads and a 



holder 202. The head unit is movable up and down by 10   head moving means
224. Below the heads 201a - 201d. head cap 203a - 203d are disposed
adjacent to each other and corresponding to the associated heads 201a -
201d.  In the head caps 203a - 203d, ink absorbing materials 15  such as
sponge material are provided. The caps 203a - 203d are fixed by an unshown
holder, and the capping unit includes the holder and the caps 203a and
203d. The cap unit is movable in. X direction by a cap moving means 225.
Each of the 20   recording heads 201a - 201d, is supplied with either of
cyan, magenta, yellow and black color ink through the associated ink supply
tube 205a - 205d from the associated ink container 204a - 204d to permit
color recording. 



25            The ink supply uses capillary force of the head ejection
outlet, and the liquid surface level in each of the ink containers 204a -
204d is lower than a    -42- predetermined amount than the ejection outlet
position. The apparatus is provided with an electrically chargeable
seamless belt 204 for carrying 5   a recording sheet 227 (recording
material). The belt is extended through a predetermined path around a
driving roller 207, idler rollers 209, 209a and a tension roller 210. The
belt is rotated by a belt driving motor 208 connected to the driving 



10  roller 207 and driven by a motor driver 221. The belt 206 travels in
the direction X immediately below the ejection outlets of the heads 201a -
201d. Here, the downward deviation is suppressed by the fixing member 226.
15            Designated by a reference numeral 217 is a cleaning unit for
removing paper dust or the like from the surface of the belt 202. The
recording apparatus is usable for textile printing, a textile printing
system including pre- 20  process including fixing, or post-processing, and
a copying machine having a reading device. Figure 18 shows a recording
apparatus having a recording head with two or the like heater boards. In
the recording apparatus shown in Figure 18, an ink 25   jet recording head
cartridge having an ink container 



901 and a recording head 902 detachably mountable therefrom carried on a
carriage AC, and comprises a    -43- motor 903 as a driving source for
driving feeding rollers or the like for feeding the recording material 800,
a carriage 904 for transmitting the driving force from the driving source
to the carriage. It further 5   comprises a signal supplying means for
supplying signal for ejecting the ink to the ink jet recording head. Figure
19 schematically shows an ink jet head kit 700 of this invention. It
comprises an ink jet 10   head 500, an ink container 501 integral or
separable 



relative to the head 500, and ink filling means 600 for filling the ink
into the ink container. Using such an ink jet head kit, the running cost of
the ink jet head can be reduced. The description will be made 15 as to the
ink filling method using the ink jet head kit. A part of the ink filling
means is inserted through an air bent 510 of the ink container, a
connecting portion relative to the head and a hole 20   formed in the ink
container from which the ink is used up, and the ink is supplied into the
ink container. Through such a filling method, the ink can be easily filled,
so that the running cost of the head cartridge can be reduced. 25
While the invention has been described with reference to the structures
disclosed herein, it is 



not confined to the details set forth and this    -44- 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. 10 15 20
25    1.  A liquid ejection head for ejecting liquid 



comprising: a plurality of element substrates each having a plurality of
ejection energy generating elements for ejecting the liquid: a base plate
for supporting the plurality of element substrates on one surface thereof
in an array; a grooved member having a plurality of grooves for forming a
plurality of ejection outlets for ejecting the liquid and for forming
liquid passages in fluid communication with the ejection outlets;
characterized in that said grooved member has a length corresponding to a
length of the array of the element substrates, and said grooves correspond
to the ejection energy generating elements of the array of 



element substrates. 2.   A liquid jet head according to Claim 1, wherein
said ejection energy generating element includes an electrothermal
transducer. 3.   A liquid jet head according to Claim 2, wherein intervals
of the ejection energy generating elements are substantially regular over
the plurality of element substrates. 4.   A liquid jet head according to
Claim 1, wherein a gap is formed between adjacent ones of said element
substrates.    -46- 5.   A liquid jet head according to Claim 4, 



wherein the gap is sealed with a resin material. 6.   A liquid jet head
according to Claim 5, wherein the resin material is curable under normal
temperature. 7. A liquid jet head according to Claim 1, wherein said
element substrates are provided with function elements for driving the
ejection energy generating elements. 8.   A liquid jet head according to
Claim 7, wherein said function elements include a shift register for
receiving serial image signals and producing parallel signals to the
ejection energy generating elements. 9.   A liquid jet head according to
Claim 1, wherein said grooved member is provided with a recess for
constituting a common liquid chamber 



for containing the liquid to be supplied to said passages. 10. A liquid jet
head according to Claim 1, wherein said grooved member is of resin
material.    -47- 11. A liquid jet head according to Claim 10, wherein the
resin material is a resin comprising polysulfone material as a major
component. 12. A liquid jet head according to Claim 1, wherein said grooved
member comprises a supporting member. 13. A liquid jet head according to
Claim 12, wherein said supporting member has a thermal 



expansion coefficient equivalent to that of said base member. 14. A liquid
jet head according to Claim 12, wherein a difference in thermal expansion
coefficient between said supporting member and said base member is not more
than 1x10[err]. 15. A liquid jet head according to Claim 13, wherein a
difference in thermal expansion coefficient between said supporting member
and said base member is not more than 2.6x10-6. 16. A liquid jet head
according to Claim 14 or 15, wherein said supporting member is of metal
comprising aluminum as a major component.    



-48- 17. A liquid jet head according to Claim 12, wherein said supporting
member also functions as an ink supply tube for supplying the ink to said
passages. 18. A liquid jet head according to Claim 17, wherein most of-said
supporting member is covered with resin material. 19. A liquid jet head
according to Claim 18, wherein the grooves are formed in the resin
material. 20. A liquid jet head according to Claim 18, wherein the resin
material has a thickness not more than 2 mm. 21.  A liquid jet head
according to Claim 12, wherein a part of said supporting member constitutes
a part of an internal wall of the common liquid 



chamber. 22. A liquid jet head according to Claim 18, wherein the resin
material comprises polysulfone material as a major component. 23. A liquid
jet head according to Claim 12, wherein said supporting member has a
surface having    -49- pits and projections. 24. A liquid jet head
according to Claim 1, wherein said base member is of a metal material
comprising stainless steel or aluminum as a major component. 25. A liquid
jet head according to Claim 11 or 12, 



wherein said supporting member is of metal material comprising stainless
steel or aluminum as a major component. 26. A liquid jet head according to
Claim 1, wherein said grooved member has an array of ejection outlets for
ejecting the ink out, in fluid communication with said passages,
respectively. 27. A liquid jet head according to Claim 4, wherein the gap
is covered with a passage wall of said grooved member. 28. A liquid jet
head according to Claim 27, wherein said passage wall has a width larger
than a width of a passage wall not covering the gap. 29. A liquid jet head
according to Claim 1, wherein the liquid is ejected in a direction along a



-50- surface of said element substrate. 30. A liquid jet head according to
Claim 1, wherein the ink is ejected in a direction non-parallel with said
element substrate. 31. A liquid jet head according to Claim 1, wherein a
plurality of the ejection outlets are provided corresponding to a width of
a recording material for receiving the ink ejected by said ink jet
recording head. 32. A liquid jet head according to Claim 1, wherein the
number of said element substrates is two. 33. A liquid jet head according
to Claim 1, 



wherein the number of said element substrates is 11. 34.   [Cancel] 35.
[Cancel] 36.   [Cancel] 37.   [Cancel] 38.   [Cancel] 39.   [Cancel] 40.
[Cancel] 41.   [Cancel]    51 42.   [Cancel] 43.   [Cancel] 44.   [Cancel] 



45.   [Cancel] 46.   [Cancel] 47.   [Cancel] 48.   [Cancel] 49.   An ink
jet head cartridge for effecting recording with ejection of ink comprising:
a liquid jet head as defined in any one of Claim 1-33, 84 and 85; and an
ink container for retaining the ink which is liquid ink to be supplied to
said liquid jet head. 50.   [Cancel] 51.   [Cancel] 52.   [Cancel] 53.
[Cancel] 54.   [Cancel] 55.   [Cancel] 



56.    [Cancel] 57. A recording head cartridge according to Claim 49,
wherein said recording head and said ink container are separable. 58. A
recording head cartridge according to Claim 49, wherein said ink container
is filled with the ink.    52 59. A recording head cartridge according to
Claim 57, wherein said ink container is filled with the ink. 60.  A
recording head cartridge according to Claim 58 or 59, wherein the ink in
said ink container 



is the ink refilled thereinto. 61.   An ink jet recording apparatus for
effecting recording with ejection of ink comprising: an liquid jet head as
defined in any one of Claims 1-33, 84 and 85; and driving signal supplying
means for supplying a driving signal for driving said ejection energy
generating elements. 62.   [Cancel] 63.   [Cancel] 64.   [Cancel] 65.
[Cancel] 66.   [Cancel] 67.   [Cancel] 68.   [Cancel] 69.   An ink jet
recording apparatus for effecting 



recording with ejection of ink, comprising: an liquid jet head as defined
in any one of Claims 1-33, 84 and 85; and recording material feeding means
for feeding a recording material for receiving the liquid ejected from said
liquid jet head.    REPLACEMENT SHEET 53 70.   [Cancel] 71.   [Cancel] 72.
[Cancel] 73.   [Cancel] 74.   [Cancel] 



75.   [Cancel] 76.   [Cancel] 77.  An ink jet head kit comprising: an
liquid jet bead as defined in Claims 1-33, 84 and 85; an ink container for
containing ink as said liquid to be supplied to said liquid jet head; and
ink filling means for filling the ink to said ink container. 78.   An ink
jet head kit according to Claim 77, wherein said head and said ink
container are separable. 79.  An ink jet head kit according to Claim 77,
wherein said ink jet head and said ink container are integral with each
other. 80.  An ink jet head manufacturing method 



including coupling an element substrate having a plurality of ejection
energy generating element and a grooved member having the plurality of
grooves for constituting passages corresponding to the ejection energy
generating elements, said method comprising: a. step of arranging a
plurality of said element substrates on a base member in an array; a step
of coupling, with the plurality of element substrates, a grooved member
having a length corresponding to an array of the plurality of element
substrates.    54 81. A method according to Claim 80, wherein in 



said coupling step, the grooved member is coupled so that a gap between
adjacent ones of element substrates is covered by the grooved member. 82. A
method according to Claim 81, further comprising a step of sealing the gap
between adjacent ones of element substrates. 83. An ink filling method for
filling an ink into an ink container of said ink jet head cartridge as
defined in Claim 49 or 57, comprising steps of: preparing an ink container
for said ink jet head cartridge as defined in Claim 49 or 57; a step of
filling the ink to said ink container. 84.   A liquid ejection head
according to Claim 1, wherein the liquid is ink for recording. 85. A liquid
ejection head according to Claim 1, 



wherein said length is a length through said array of said energy
generating element contributable to ejection of the liquid.    -55- the
gap. 57.  A recording head cartridge according to Claim 49, wherein said
recording head and said ink 5   container are separable. 58. A recording
head cartridge according to Claim 49, wherein said ink container is filled
with the ink. 10 59. A recording head cartridge according to 



Claim 57, wherein said ink container is filled with the ink. 15       60. A
recording head cartridge according to Claim 58 or 59, wherein the ink in
said ink container is the ink refilled thereinto. 61.  An ink jet recording
apparatus for effecting 20   recording with ejection of ink comprising: an
ink jet recording head for effecting recording with ejection of ink
including a plurality of element substrates each having a plurality of
ejection energy generating elements for ejecting the 25  ink: a base plate
for supporting the plurality of element substrates on one surface thereof
in an array; a grooved member having a length corresponding to a   



-56- length of the array and having passages corresponding to the ejection
energy generating elements of the plurality of element substrates; and
driving signal supplying means for supplying 5  a driving signal for
driving said ejection energy generating elements. 62.  An apparatus
according to Claim 61, wherein said ejection energy generating element
includes an 10   electrothermal transducer. 63. An apparatus according to
Claim 61, wherein said grooved member is provided with a recess for
constituting a common liquid chamber for containing 15 the ink to be
supplied to said passages. 64. An apparatus according to Claim 61, wherein 



said grooved member comprises a supporting member. 20       65.  An
apparatus according to Claim 64, wherein said supporting member also
functions as an ink supply tube for supplying the ink to said passages. 66.
An apparatus according to Claim 61, wherein 25  said grooved member has an
array of ejection outlets for ejecting the ink out, in fluid communication
with said passages, respectively.    -57- 67. An apparatus according to
Claim 61, wherein the gap is covered with a passage wall of said grooved
member. 5       68. An apparatus according to Claim 61, wherein a 



plurality of the ejection outlets are provided corresponding to a width of
a recording material for receiving the ink ejected by said ink jet
recording head. 69. An ink jet recording apparatus for effecting recording
with ejection of ink, comprising; an ink jet recording head for affecting
recording with ejection of ink including a plurality 15   of element
substrates each having a plurality of ejection energy generating elements
for ejecting the ink; a base plate for supporting the plurality of element
substrates on one surface thereof in an array; a grooved member having a
length corresponding to a 20   length of the array and having passages
corresponding to the ejection energy generating elements of the plurality
of element substrates; and 



recording material feeding means for leading a recording material for
receiving the ink ejected 25   from said ink jet recording head. 70. A
recording head according to Claim 69,    -58- wherein said ejection energy
generating element includes an electrothermal transducer. 71. A recording
head according to Claim 69, 5 wherein said grooved member is provided with
a recess for constituting a common liquid chamber for containing the ink to
be supplied to said passages. 72. A recording head according to Claim 69,
10  wherein said grooved member comprises a supporting 



member. 73. A recording head according to Claim 72, wherein said supporting
member also functions as an 15  ink supply tube for supplying the ink to
said passages. 74. A recording head according to Claim 69, wherein said
grooved member has an array of ejection 20 outlets for ejecting the ink
out, in fluid communication with said passages, respectively. 75.  A
recording head according to Claim 69, wherein the gap is covered with a
passage wall of said 25 grooved member. 76. A recording head according to
Claim 69,    



-59- wherein a plurality of the ejection outlets are provided corresponding
to a width of a recording material for receiving the ink ejected by said
ink jet recording head. 5 77. An ink jet head kit comprising: an ink jet
recording head for effecting recording with ejection of ink including a
plurality of element substrates each having a plurality of 10   ejection
energy generating elements for ejecting the ink; a base plate for
supporting the plurality of element substrates on one surface thereof in an
array; a grooved member having a length corresponding to a length of the
array and having passages corresponding 15  to the ejection energy
generating elements of the 



plurality of element substrates; an ink container for containing ink to be
supplied to said ink jet recording head; and ink filling means for filling
the ink to said 20   ink container. 78. An ink jet head kit according to
Claim 77, wherein said recording head and said ink container are separable.
25 79. An ink jet head kit according to Claim 77, wherein said ink jet
recording head and said ink    -60- container are integral with each other.



80.  An ink jet head manufacturing method comprising the steps of: 5
a step of arranging a plurality of element substrates each having a
plurality of ejection energy generating elements on a base member; a step
of coupling, with the plurality of element substrates, a grooved member
having a length 10   corresponding to an array of the plurality of element
substrates and having the plurality of grooves for constituting passages
corresponding to the ejection energy generating elements. 15       81.  A
method according to Claim 80, wherein in said coupling step, the grooved
member is coupled so that a gap between adjacent ones of element substrates
is covered by the grooved member. 20       82.  A method according to Claim
81, further 



comprising a step of sealing the gap between adjacent ones of element
substrates. 83. An ink filling method for filling an ink into 25   an ink
container of said ink jet head cartridge as defined in Claim 49 or 57,
comprising steps of: preparing an ink container for said ink jet    -61-
head cartridge as defined in Claim 49 or 57; a step of filling the ink to
said ink container 5 10 15 
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