e .

10

i5

20

25

AN INK JET RECORDING APPARATUS

FIELD OF THE INVENTION AND RELATED ART

The present invention relates to liquid jet
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
ﬁarticularly to the ink jet recording head, the ink
jet head cartridge using the same, and an ink jet head
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
£o a method of injecting the ink into an ink
container.

The present invention is applicable not only
to a pfinter uéed in an office, or a printer for
textile printing.

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 recérding_material
such as paper, plastic thin plate, textile ;EIthe
like.

The recording apparatus can be cl%ssified; on

the basis of the recording system, an ink jet type, a
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wire dot type., a thermal type, én electrophotographic
type or the like. Among them, an ink jet type {ink
jet printing apparatus) is constructed such that
recording liqﬁid {ink) draoplet is ejected through an
ejection outlet of an ink je; 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 6f recording materials are usable, and
that the color image recording is easily accomplished,
and therefore, it is widely used recently.

Among the ink jet type, a thermal ink
ejecting tfpe racording head using pressure resulting
from thermal expansion produced by application of
thermal energy to the ink, is advantageous in thaf the
responsivity to the recording signal is high that the
density of the ejection outlets can bé increased
without difficulty.

In the thermal energy ink ejection type, it
is particularly expected from the stahdpoint 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 ﬁy having
ejection outlets and corresponding electrothermal
transducers (ejection energy generating elements).
However, in the manufacturing of such a line recording

head, it has been very difficult to manufacture it
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without ahy-defect in the ejection energy generating
element all over the entire:width of the redording
area.

More particularly, in the case of a line
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
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 propésals have been made,

For example, Japanese Laid—Open Patent

Applications Nos. 132253/1980, 2009/1990, 229278/1992,

. 232749/1992, 2419271993, have proposed that relatively

easily manufacturable heads having 32, 48, 64 and 128
ejection ocutlets, are connected on the top and bottom
surface one supporting memSer with high precision in
according ﬁith the nozzles density.

More particularly, the recording heads are
disposed in a stack as manner on the opposite surfaces
of the supporting materialhto provide one long ink jet
head. Wiéh this method, the relatively small he;ds
are disposed on the opposite sﬁrfaces of the
supporting member, and therefore, there exist a

marginal area on each side. For this reason, the
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heads can be relatively easily mounted by head
nounting 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
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
the both sides of the supporting member.

Additionally, each part, particularly the supporting
member for the small heads, is requirad to be very
high acouracy in the flatness on each side, the
parallelism between the sides, the distance between
the surfaces, with the result of very high cost.

In another method, a plurality of small heads
aé disclosed in Japanese Laid~-Open Patent Appliqation
No. 229278/1992 are disposed on one side of the
substrate to provide an elongated head. With this
method, the above-~descrihed drawbacks are partly
removed. However, with reepect to the ink supply
gystem, 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
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
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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 um), the distance between the center of the end
nozzle and the side surface is required to be not more
than 63.5/2 = 30 pm. This inciudes 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 ia highly
difficult with the result of very high manufacturing
cost of the recording head.

The foregaing is the explanation of the
problems with the manufacturing for the iwo types of
the recording heads. From this standpoint of
designing, the following problems are involved. In
hoth of the types, a plurality of amall 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,
left-right, and angular deviations). This may result
in non-uniform printing as a hole of the ink jet head.
Amounts ol ink ejected are also slightly different,
which may result in printing non-uniformity.

Therefore in order to provide high qualily image, the
individual heads are exchanged through trial and error
to finally provided one satisfactory long head. This

also increasses the cost.
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SUMMARY OF THE INVENTION

Accordingly, it is a principal obfect of the
present invention to provide a small size and
inexpensive recording apparatus capable of effecting
high gpeed and high quality printing.

It is another objact of the present invention
to provide an ink jet head manufactufing method for
manufacturing an ink jet head with high yiéld and low
cost. |

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 spead.

It is a further object of the prasent
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 repéatedly usable by refilling
ink, so that the running cost can be reduced.

According to an aspect of the present
invention, there is provided an ink jet recording head
for effecting recording with ejection of ink
comprising: & plurality of element substrates each
having a plurality of ejection energy generating
elements for ajecting the ink: a base plate for
supporting the plurality of element substrates on aone
surface thereof in an array; a grooved member having a

length corresponding to a length of the array and
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having passages corresponding to the ejection energy
generating elements of the plurality of element
substrates. _

According to another aspect of the present
invention, there is provided a liquid ejection
recording head for ejecting liquid comprising: a
plurality of element svbstrates each having a
plurality of ejection energy generating elements far
ejecting the liguid; a base plate for supporting the
plurality of élemsnt substrates on one surface thereof
in an array; a grooved member having a length
corrasponding to a8 length of the array and having
passages corresponding to the ejectiom energy
generating elements of the plurality of element
subgtrates.

According to a further aspect of the present
invention, there is provided an ink jet recording
apparatus for effectiny recording with ejection of ink
compriging: an ink jet recording head for effecting
recording with ejection of ink including a pluralily
of element substrates each having a plurality of
ejection energy generating elements for ejecting the
ink; & base plﬁte'for supporting the plurality of
element substrates on one surface thereof in an afray:
a grooved member having a léngth corzresponding to a
length of the array and having passages corresponding

to the ejection energy generating elaments of the
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plurality of alement substrates; and driving signal
supplying means for supplying a driving sigmnal far
driving the ejection energy generating elements,

According'to a yet further aspect of the
present invention, there is provided an ink jet head
kit comprising: an ink jet recording head for
effecting recording with ejection of ink ingluding a
plurality of eiemant substrates each having a
pluraiity of ejection energy generéting elements for
ejecfing the ink; a base plate for supporting the
plurality of. element substrates on cne surface thereof
in an array; a grooved member having a length
corresponding to a length 6f the array and having
passages corresponding to the ejection energy
generating elements of the plurality of element
substrates; an ink container for containing ink to pe
supplied to the ink jet recording head; and ink
filling means for filling the ink to the ink
container.

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 elemeant suhstratés each
having a plurality of ejection energy generating
elements on a base member; a step of coupling, with
the plurality'qf element substrates, a grooved member

having a length corresponding to an array of the
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plurality of element substrétes and having the
plurality of yrooves for constituting passages
corresponding to the ejactioﬁ energy generating
elements.

According to a yet further aspect ef the
prasent invention, convenient ink filling method is
provided.

According to an aspect of the present
invention, the necessity for using one long recording
head involving low yield, is eliminated, and high
yvield heads having 64 or 128 ejection energy
generating elements are usable, and therefore, the
vield of the recording heads and the low cost
manufacturihg are accomplished. Additionally. sveﬁ if
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 ag
compared with the structure using small heads each
having the substrate and the top plate, and therefore,
a long head capable of providing good images can be
manufactured with low cost.

These and other gbjects, features and
advantages of the present invention will become more
spparent upon a cousideration of the following
description of the preferred embodiments of the
present invention taken in conjunction with the

accompanying drawings.
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BRIEF DESCRIPTION QF THE DRAWINGS

Figure 1 is a séhematic perspective view of
an ink jet recording head.

Figure 2 is a schematic view illustrating
arrangemant of a heater board for an ink jet recording
head according to an ambodimenf of the present
invention.

Figure 3 is a schematic view illustrﬁting a
top plate of the ink jet recording head according to
the embodiment of the present invention.,

Figure 4 illustrates a manufacturing step of
the ink jet recording head according to the
embodiment.

Figurels is a schematic perspective view of
an ink jet recording head according to the present
invention.

Figure 6 is a schematic view illustrating a

. positional relationship betwesn a heater board and a

top plate of an ink jet recording hesd according to
the present invention.

Figure 7 is an exploded perspective view of
an ink jet recording head according to the present
invention.

Figuxe 8 ig an exploded perspective view of
an ink jet recording head according to an embodiment
of the present inventionm.

Figure 9 illustrates an ink jet recording

e A A e s Y
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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

. of a recording head of the background art.

Figure 12 illustraies thermal behavior in the
head of the background art..

Figure 13 schematically illustrates a top
plate used in this inventiom.

Figure 14 138 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
cartridge accerding to an embodiment of the present
invention,

Figure 17 illustrates a recording apparatus
according to the present invention.

Figure 18 illustrates a recording apparatus
according to the present invention.

Figure 19 illustrates au ink jet head kit

according to an embodiment of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
In the following description, the liquid is

ink liquid, but the preseant invention is not limited

to this,
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In this inventiom, the recording means not
only the recording of characters ar letters or
meaningful image, but includes meaningless patterns.

The recording material méy be, paper, plastic_
sheet, plastic plate. textile, strings, wood, leather,
metal plate on which the ink can be applied by the
recarding head.

Referring to Figure 1, there is shown major
parts of an ink jet head according ta an embodiment of
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 pm).

| A substrate (heater board) 100 has 128
ajection energy generating elements 101 thereon at
predetermined positions at the density of 360 dpi. In
this embediment, 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
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 yenerating elements 10l. The heatar board is
alsc provided with Function elemeﬁts such as shift
resister or the like functioning to output parallel
signals to the ejection energy generating elements on

the basis of sericus input sigmnals.
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Ezamples of the material of the substrate
include monacrystal silicon, polycrystal silicon
glass, metal or ceramic matéfial in the form of a
plate.

'Tha heater board 100 is bonded and fixzed by
adhesive material on a surface of a supporting member
(base plate, 300 of aluminum, stainless steel or
another metal or ceramic material}.

Figuzre 2 illustrates a state in which a
plurality of heater boards 100 are disposed on one
side of the base plata 300 with emall gap between
adjacent ones, inte an array. The heater boards 100
are bonded and fixed by the adhesive material 301
applied with a predetermined thickness thereon at
predetermined positions on the base plate 300. The
heater boards are bonded with such a high accuracy
that an interval hetween adjacenl end ejection energy
generating ealements of adjacent heater boards is
substantially equal to the interval bestween adjacent
ejection energy generating elements within the heater
board 100 (P = 70.5 mm). The gap between the”adjacent
heater boards may be as it is, if the ink does not
leak, but in this embodiment, it is sealed with a
sealant 302. |

In Figure 1, the base'ﬁlate 300 is provided
with a wiring board 400 by an aghesive material,

similarly to the heater board 100, A predetermined
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positional ralatidnship ia established between the
pads 102 on the heater béard 100 and the signal and
electric energy supplying pads 401 on the wiring
board. The wiring board is aisq provided with a
connector 402 for supplying the external printing
signals and driving electric energy.

The descripfion will be made as to grooved
top plate 200.

'As shown in Figure 3, the top plate 200 is
provided with grooves 200 for constituting ink
passages correspoﬁding 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
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
encugh 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
genarating clements).

In this inﬁention, the top plate 200 shown in
Figure 1, the tbp plate 200 is connectad with the
heater board in such a manner that a predetermined

positional relationship is established between the
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passages 202 and the ejectién,energy generating
elements 101 on the heater board 100 on the base plate
300. The material éf the top plate 200 may be any, if
the grooves can be formed correctly. Preferably, it
has high mechanical strength, high dimensibnal
stability and high durability against the ink.
Examples 0f preferable matexjals 1nciude epoxy resin,
acrylic resin, diglycol resin, dialkylcarbonate resin,
unsaturatad polyester resin, polyurethane resin,
polyinide resin, melamine resin, phenol resin, urea
resin materials. Particularly, polysalphon, '
polyethersalphon or the like is used because of the
moldability and durability against the ligquid.

The dascription will be made as to the
connection between the top plate and-the support for
the heafer boards.

On the base plate 300, a plurality of heatex
boards 100 are bonded and connected with a
predetermined dimensional relation.

Subsequently, as shown in Figure 4, the
above~described base plate is placed on a base 205 at
a2 predetermined position, of a clamping machine (the
entirety thereof is not shown). The position of the
base plate is determined to be c¢onstant by pins on the
base 205. Subseguently, 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
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the predetermined position, $o0 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.
Subsequently, the positional relationship is checked
with a microscope of the clamping machine. Firet, the
1504th heater 101 fone half of the number of ejection
nozzslas 3008) is chaecked in a direction A. In other
words, the position is correctly determined for the
heater in the dirsctien A by the clamping machine,

through image processing process. Then, an orifice

‘corresponding to the 1504th nozzlie with checked in a

direction B. The positional relation is adjusted in
the direction X such that the position determined in
the direction B is aligned with the position abserved
in the direction A.

The position adjustment accuracy of the
clamping machine is +2 pm, and therefore, this
accuracy is assured in the positioning in the
direction X. Subsequently, the hand 206 is lowered in
the direction Z 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
then they are fixed together by a spring 500 (Figure
5).

In this embodiment, the clamping method uses
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mechanical element such as spring, but another method
is usable for example using an adhesive matarial alone

or in combination with the spring. In any event, the

- top plate 200 and the heater board 100 are fixed with

the relationship shown in Figure 6.

The top plate 200 described in the forcgoing
may_ﬁe manufactu;ed through a known method such as,
machining {cutting), molding, injectien,
photolithagraphy or the like,

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 gensrating elements, more
particularly, on one side of the base plate. To the
ink jet recording head thus manufactured, the is
supplied into the liquid passage through the liquid
chamber constituted by the racess 201 of the top plate
from the ink supply port 204, For the ink ejection,
an electric signal is spplied to an ejection energy
generating element disposéd corresponding to an
asanciated 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
bubble to provide a presénra to eject the ink through
the ejection outlet {(orifica) 203.

In this embodiment, 10 heater boards are used
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to provide 1280 ejectiom energy generating elements in
the long head. However, the numbei of heater boards
is not limiting, and it may be two or more.

With this structure, the ink supply system is
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 incraased. In addition,
since a plurality of heater boards are disposed on one
side of the base plate, the eléctric 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
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
easily provided.

. Thus, the ink is ejucted 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.

When a small head are used, thare is a
necessity for effacting sealing for each small head.

However, in this embodiment, the since the top plate
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covers a plurality of heater bhoards, the number of
sealings is small.,

Particularly when. only onc {top plate is
used, one se2aling is enouéh a plurality of top plates
each covering a plurality of heater boards not all of
the heater bhoards, may he-used in the preseat
invention, but use of the single top plate is most
desirable.

In this embodimeht, the top plate is provided
with orifices (ejection holes) for ejectiung the ink.
This is preferable because the ink ejecting directions
are determined by the Lop plate so that the high speed
and high guality head. can be most easily provided.
Even if the top plate is not provided with orifices,
that is, even.if £he orifices are provided by the
connection between the heater board and the'groaved
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
direction can be assured, which leads to satisfactory
image printing. However, the top plate 1nteg:ally
having the orifices is better since the ejecting
directions are aligned more accurately, and since the
manufacturing steps are simplifiedf

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
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for the gap. When a plurality of heater bhoards are
mounted on a support, the heater boards may be abutted
to each other, but with this arrangement, the
following pfoblems arise. The flatness of the
abutment suriéces of the heater boards have to be very
high. If foreign matter is sandwiched therebetween,
the positiocnal accuracy is not enough. The heater
board may be damaged by the abutment. The heater
hoard may be deviated by thermal expansion. In order
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 .
portions of the unit, and upon the ink ejectiom, the
ink enters the gap with the resnit 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
the unit end with the result of electric corrosiom.

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
head. In this Figqure, the same reference numerals as
in Figure 7 are assigned to the corresponding

elements. In this example, the base plate 300 is
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provided with a guiding groove 7 in order to control
the flowability of the silicone resin material curable
at normal temperature to £ill the gap between adjacent
heater boards. The guiding groove prefe;ably has a
rectangular, square, V cross-section or the like.

The description wili 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
dpi ink jet recording head for a line printer for a4
size. 24 boards each having patterned 128 energy
generating elenments 12 at 360 dpi, are disposed on
aluminum base plate 3, as shown in Figure 7,

They are correctly alighed nsing image
processing such that the interval between adjacent
energy genexating elements af adjacent heater boards,
are equal to thalinterval between the adjacent energy
generating element within one heater board. The
design gap between adjacent heater boards is 16 um,
but actually it is 2 - 16 um 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 didbon bonding
layer of a thickness of several microns is provided
through screen printihg on the support 300. The

silicone substrates of the heater boards have been the
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ones cut ouf of one and the same silicone wafer for
the purpose of alignment with the accuracy of the
height of £1 um.

After the bonding layer is cured, the gap
between Lhe 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
provided in this embodiment.

Then, the heafer 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
constituting ink passages and having an ink ejaction
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
jet recording head is manufacfured. 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
ejection power leakage (crosstalk) of the ink ét the
end nozzles of eaéh of the heater boards,

The descriptioh will be made as to the
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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 foregqoing embodiment
with the exception that guidihg grooveg 7 shown in
Figure 8 are farmed on the base plate 300 with the
cross-section of squarxe (0.5 x 0.5 mm).

With this guiding groove, the silicene
sealant (TSE 399) used for the sealing of the gap
between the he;ter boards, firat emters the gap
between the heater boards, and then it entexs the
guiding groove.

In the method not using the guiding groove,
tha silicone normal temperature curing resin material
is cured before it fills the gap between the heater
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
considerad as being that the sealant in the guiding
groove is always supplied to the gap between the
heater hoards.

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).

In this embodiment, even if there is a step
formed at the connecting portion betﬁeen the adjacent

heater boards, the abutment portion is made smoother
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by the sealant, and therefore, better connection is
accomplished,

As thé sealant, the known material uséd in
the ink jet recording appa:atﬁs manufacturing or a
semiconductor manufacturing, but it is ﬁreferably good
in the electric insulation and elasticity and
durability against ink. Examples of such materials,
include silicone sealant or urethans sealant.

When the gap between thé adjacent heater
board ié very small, the same sealant material is used
for fixing the heater hoard and for between the
édjacent heater hoards.

In this embodiment, the descriplion will he
made as to the structure for covering the gap between
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 manufactuvring of the recording head, it is
desirable that a small gap is provided between
adjaceat heater boards, as described hereinbefore in
consideration of the positional accufacy of the
substrates on the support, and the difference in the
thermal expansion between the support and the
substrate or heater board.

Figure 9 is a sectional view of a head
constituted by connecting a top plate or member having

groovas constituting the passages to the plurality of
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the heater hoards on the support. Between the heater
boards, theres 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
mounting position of the grooved member to the heater
bhoard, the passage opens to the gap, as indicated by a
reference numeral 202, with the result of lisbility of
release of the pressure to be used to aject the ink.
The ejection performance of the ink through the
ejection outlet adjacent the gap may be different from
that of another gap. This may results in non-
uniformity nr'unintended stripes in the recorded
image.

In this embodiment, the gap is covered by a -
wall for constituting the passage.

Figure 10 shows a relationship between the
gaps and the top plate 200 in this embodiment.

The dimensidnal accuracy of the heater board
is %2 pm relative to its absolute position, and the
dimensional accuracy of the length of the heater board
per se is 1i5 um. These valuea are from the
apparatuses of highest performance available at
present. It is difficult to increase the accuracy
more at present. Therefore, the tolerance is +2 +
+5x2 = +14, In this embodiment, L = 14 in view of
this tolerance and the gap L = 14 + 14 ym. At this

time, the adjacent heater board end elements 101 are



19

15

20

15

26—

adisposed 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
constituting the passages with the interval P = 70.5
pm. A wall thickness-zos providing the discrete
passages 202 (a width at the contact surface with the
base member in this ewbodiment) W3 is 20 pm. However,
the width of the wall 206 corresponding to the gap
between the heater boards is expanded to Wi = 36 pm.
In other words, the passages 202 sandwiching the gap
is deviated by a (a = 8 pm). By doing so, the wall
thickness at the both sides W2 = 12 pm which is
smaller. Therefore, the intervals between passages
202 is P, P-a, P:12a, 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,

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
Wl = 36 pm which is lazger than the gap L which is 28
rm (L = 14 + 14) at the maximum as a result of
manufacturing tolerance. Actually, there is an error
when the top plate is aligned with the heater boards

(vsually +4 pm approx.), the gap can be covered-
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thereby sufficiently aven if this error is included.
With this structure, even if there is a gap between
adiacent heater boards, the gap can be covered to
prevent the liability of leﬁkage of the ejection
pressure for ejecting the ink.

a fufther 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
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 batween passages 106 of the ink jet head
and ejection energy generating elements 101, wherein
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
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,
the positional relationship between the passage and
the ejection energy gensrating element may be deviated

due to the difference between the thermal expansion
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coefficients of the base plate and the top plate at
the end of tha heads.

The thermal expansion coefficient of the
resin material consﬁituting the top plate is approx.
1x1073 - 1x10™4 approx. The following description
will be made, taking polysulfona (thermal expansion
coefficient: 56x10~%) as an example. When silicon is
uged for the heater board 100, the thermal expansion
coefficient is 2.4:10’6, and the thermal expansion
coefficient of the stainless steel uséd as the base
plate 300 Supporting thelheater boards 100 is
17.3x10°%, Even if tha recording head is correctly
assembled under tha temperature about 25 9C, the
temperature of thé recording head may probably
increase to 60 °C by the operation thareof.

Assuning that the long head has 3008 nozzles,
the Iollowing deviation occurs:

(number of nozzles) x (pitch) x (temperature
diffe;ence) = (differancé in thermal expansion
coefficients) = 3008 x 0.0705 x (60 - 25) x (56 x 1075
- 17.3 x 1075y = 0.287 mm

This correspands to 4 nozzles, and therefore,
there is a posaihility that the head becomes anon-~
usable.

Therefore, whan the number of ejection
cutlets is very large, or whén the recording head is

used under 5peci§l temperature conditions, the
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countermeasure is desirably taken against the thermal
expansion. _ |

Figure 13 shows such an embodiment, wherein
the grooved top plate is schematically shown, wherein
(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, (4)

which is X-X cross-section, a supporting member 205

| capable of adjusting the thermal expansion coefficient

of the top plate 200 is contained in the resin
material constituting the groove portion of the top
plate 200. BHere, the material of the supporting
member 205 has the egquivalent thermal expansion
coefficient to that of the base plate 300. In this
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
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 plaile 300 thereof have the
thermal expansion coefficient equivalent to each
ather, and therefore, no significant deviation occurs
between the top plate 200 and the base plate.

There it also a thermal axpansion difference



10

13

20

25

~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 membar 205

is within the resin material, but it is not

necegsarily completely contained therein, but a part
{opposite ends, for example) may be exposed to the
outside,

In this embodiment, the contactness of the
resin materizl 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 net inevitable. However, the top plate
has been manufactured by injection molding while the
suppurting member is therein, but the sufficient
contactness is not always assured by such an injection
molding, and tﬁerefore, the surface roughness is
preterably provided on the surface of the supporting
menber 205 to improve the conlactness.

To provide pits and projections for the
purpose of providing thé surface roughness, grooves
having approx. 1 mm may be directly rachined, or when
the core material is machined, the trace of the

machining is deliberately retained, or the surface is

" roughened by sandblasting. In any case, biting occurs

petween the core material and the resin material so

that the thermal expansion of the core material is
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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
roughuess, or by applying a coupling material such as
silane coupling material oxr 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. |

In order to provide sufficient response.of
the thermal expansion of the resin material to that of
the supporting member, tha thickness of the resin
material is preferably zlmm or lowsr or further
preferably 1.5 mm or lower from the supporting
material.

In the foregoing embodiment, the stainless
steel as in the base plafe is used since it has the
same thermal exzpansion coefficient as the base plate.
The description will be made as to the example of the
state of ejection performance of the liguid relating
to the difference of the thermal expansion cozfficient
between the base plate and the supporting member.

Hare, the material of aluminum and stainless
steel are changed for the base plate and the
supporting member in the experiments. The base p;ate
has to carry the heater boards, and has to be

subjected to various machining for the purpose of
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coupling with the main assembly, and therefore, it is
desired to have high machinability and heat radiation
property to gquickly release the heat coming from the

heater board. In view of the above, tha aluminum is

~used. As for the supporting material, stainless steel

18 used in consideration of the contactness with the
polysulfone resin and the mechanical stirength.

In Table 1, there are given the materials
tested, the thermal expansion coefficients, calculated
deviations between the nozzles and the heaters at 30
°c., 40 °C, 50 °C and 60 °C, and evaluations of the
printing at 30 °c, 40 °C and 50 °C. The calculation
of the deviation is based on 360 dpi (= 70.5 pm)

batween'first nozzle and the last nozzle of 3008

nozzles (= 3008 x 70.5 pm x (temperature - 25 9C) x

(thermal expansion coefficient difference) x (1/2)).
Tha temperature when the head is assembled is
25 °C, and the temperature difference is based on this
temperature.
The temperature of the recording noszzle is

usually controlled to 35 ¢ - 40 °C. However, the

" printing rate is high, when a long term printing is

carried out, or when the ambient temperature
increases, Lhe taemperature of the head in some cases
reached 50 ©°C. However, usually the printing
operation is stopped before the temperature reaches

60 ©C. Therefore, the printing at this temperature is
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not practical. However, the ambience in which the

head is kept ig 60 °C at the highest, and the data at

this temperature are also given,
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Base plate Aluminum 5056 | Aluminum 4032
(a1 drawn) {Al ‘forged)
24.3x1078 (1/°C) 19.9x10” 8 (1/°C)
I pigg. 7.0x10~%(1/°C) | print Diff. 2.6x10°8(1/°C) | print
quality quality
Stainless ° '
SUS304 60°C 26 pm - 60°C : 10 pm -
17.3x10”% | 50°C 19 pm G 50°C 7 pm E
40°C 11 pm G 40°C 4 um E
k11 R 4 pn E 30°C 1 pm B
Diff. 14.0x10° Print Diff. 9.6x10°° print
quality ' guality
Stainless
SDS430 1 6G°C 52 pm - 60°C 36 um - |
10.3x10"% | s0°c 37 um NG 50°C 25 pm F
40°C 22 pm F ' 40°C 15 pm
30°C - 7 pm E 30°C - 5 ym E
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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.

F: Eiecting direction deviation is recognized in
the print.

NG: Ejection deflection is remarkable, and with

ejection failure sometimes.

The problems are all resulted from the
positional relationship between the nozzle and heater.
In this exzperiments, the nozzle pitch {heater pitch)
is 70.5 mm, and the nozzle width is S50 pm. If the
deviation between the groove of the top plate and the
heater position is not more than 10 um, the ejection
performance is not at all influenced. If it is larger
and not larger ihan 20 pm, slight deterioration is
observed but practically not a problem.

From the foregoing, it bhas been found that
there arises practically no problem if the thermal
expansion coefficient difference (25 °¢C - 50 ©¢) is

less than 10x10'6 between the base plate and the

. supporting member. Further preferably. it is not

larger than 2.6x10'6.
Here, as the materials of the base plate and
the gupporting member, aluminum, stainless steel or

the like, but this is not limiting., and on the basis
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- of the performance desired for the head, the basas

plate may be of stainless steel, aluminum, ceramic
material, resin material or the like, and the
supporting material may be of stainless steel,
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
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
no gignificant deviation belween the position of the
haater on the heater board and the groove of the top
plate, and therefore, satisfactory recording dperation
is possible with stability.

A further embodiment wili e described.
Figure 14 shows a further embcdimént of the top plate
200. It shows only x—k section of Figure 13. The
same relerence numerals 201 - 205 are assigned for the
same elements. In Figure 14, the supporting member
205 occupies most part of the inside of the tdp plate,
having a chammel-like crogss-section. By doing so, the
mechanical rigidity of the supporting membei 206 is
significantly increased, the curving due to the
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temperature coefficient diffsrence between the resin
part and the supporting member can be avoided.

As compared with the supporting member shown
in ?igure 13, the thermal expansion coefficient of the
liquid chamber portion can be adjusted in addition to
the liquid passage portions, and therefore, the
deformation of the liquid chamber is.small. go that
the recording head is durable in iong taerm use.

Figure 15 shows a further embodiment of the
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
betwoen the inside of the pipe and the liguid chamber
201, By doing so, the pipe of the supporting member
205 may be used as the ligquid chamhei. In agddition,
the end portions thereof are usable as ink supply
joint. The siit 206 may be replaced with perforations
having proper intervals. By doing s0, the mechanical
rigidity of the supporting member 205 can be
significantly increased. In order to use the
supporting member as the ink supply pipe, the
supporting membear is reguired to have the rigidity as
the supporting member and anti-coxrosion property
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.
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Examples of such materials include aluminum alloy or
stainless steel. Examples of aluminum alleoys, iaclude
AS05, AS06, AGOSI; A6063 or the like which have anti-
corrosion property. Examples of stainless steels
include SUS 303, 304, 430 or 420. From the standpoint
of machinability and cost, aluminum alloy is
preferable, but stainless steel is preferable Irom the
durability against ink,. |

In this embodiment, one side of the
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, sétisfactory ink supply can be accomplished
with a small nmumber of parts.

Using the abave-~described structure, a long
ink jet recording head wilh very small number of part?
and with uniform ejectivn performance can be easily
manufactured. As contrasted to the case of using an
integral substrate, it is possible to use only
satisfactory substrates, and therefore, high yield,
and therefore, low cost can be accomplished.

in fhis embodiment, since the grooved member
(top plate) contains 2 supporting member having an
eguivalent thermaliexpansion coefficient to that of
the base plate, it can be avoided tﬁét the deviation
occurs between the ejection energy generating element

and the nozzle positions due to the thermal expansion
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difference uypon temperature rise as a result of the
axternal ambience change or the operation of the
recording head, and therefore, high quality printing
can be assured at any temperﬁture.

By the improvement nf the contgct property by
the mechanical pits and projections on fhe surface of
the supporting member, the proper contact betwaen the
resin and the supporting matarial is assured, so that
the top plate capahble of following the thermal
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
the head can be fuxther reduced.

In the foregoing embodiments, the description
has been made as to the head in which the ink is
ejacted in a'direction along the surface of the heatef
board, that is, the ejection outlet is at the end of
the passage, but the present ianvention is applicable
to a head in which the ink is ejected substantially
perpendicular to the surface of tﬁe heater boarzd.

Figure 16, a further embodiment will be
described. In the foregoing, a2 plurality of heatex
boards each having an ejection energy generating
element are disposaed on the base plate of glass,

silicon, ceramic material, metal or the like with high



10

15

20

25

¥y o

accuracy. It is coupled with a top plate having
grooves for constituting the liguid passage and
orifice, Figure 16 shows an ink jet cartridge using
such an ink jet head. The ink jet head cartridge
comprises an ink jet head 500 and an ink container 501
tor 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-
described advantageous effects can be provided. The
ink is supplied into the ink container. When the ink
refilled is canﬁained, the sexvice life of the head
cactridge is extended, so that the running coat can be
reduced.

Referring to Figure 12, an imk jet apparatus
using the above-described ink jet head will be
describad.

Figure 17 shows an exanmple of an ink jet
racording apﬁaratus incorporating the ink jet
recording head according to aun embodiment of the
present invention.

As shown in Figure 17, the ink jet recording
apparatus is provided with line-type heads 20la -
2014. The line type heads 20la - 201d, are fixed to
be extended in parallel with each other with a
predetermined gap in X direction by a holder 202. 1In
the bottom surfaba of each of the recording heads 3456
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ejection outiets 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 hecads is a
type of using thermal energy, and the ejection is
contreolled 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
head moving means 224;“ 

Below the heads 20la - 2014, head cap 203a -
2034 are disposed adjacent to each other and
corresponding to the associated heads 20la - 201d, In
the head caps 203a - 203d, ink absorhing materials
such as sponge material are ﬁrovided.

The caps 203a - 2034 are fixed by an unshown
holdex, 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
recording heads 20la - 20l1d, is supplied with either
of cyan, magenta, yellow and black color ink through
the associated ink supply tube 2052 - 2054 from the
associated ink container 204a - 204d to permit color
recording.

The ink supply uses capilléry force of the
head ejection outlet, and the liquid surface level in

each of the ink containers 204a - 204d is lower than a
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predetermined amount than tne.ejection outlet
position.

The apparatus is provided with an
electrically chargeable seamless belt 204 for carrying
a recording sheet 227 (recording material).

The balt is extended through a pradefermined
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 connacted to the driving
roller 207 and driven by a motor driver 221.

The balt 206 travels in the direction X
immediately below the ejection outlets of the heads
20l1a - 201d. Here., the downward deviation is
suppressaed by the fixing member 226.

Designated by a reference numeral 217 is a
cleaning unit for removing papar dust or the like from
the surface of the belt 202.

The recording apparalus is usable for textile
printing, a textile printing system including pre-~
pProcess including fixing, or post-processing, and a
capying machine ha#ing a reading device.

Figure 18 shows a recording apparatus having
a recoyxding head with two or the like heater boards.
In the recording apparatus shown in Figure 18, an ink
jet recording ﬁead cartridge having an ink container
901 and a recording head 902 detachably mountable

therefrom carried on a carriage AC, and comprises a
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motbr 903 as a driving source for driving feeding
rollers or the like for feeding the recording materiail
800, a carriage 904 for transmitting the driving fbrce
from the driving source to the carriage. It further
comprises 2 signal supplying means for supplying
signal for ejecting the ink to Lhe ink jet recording
head.

Figure 19 schematically sﬁows an ink jet head
kit 700 of this invention. It comprises an ink jet .
head 500, an ink container 501 intagral ox 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 runhing coat of the ink
jet head can be reduced. The description will be made
as to the ink filling wethod using the ink jet head
kit.

A pért 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
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 runaing cost of the head cartridge
can be reduced.

While the invention has been described with
reference to the structures disclosed nerein; it is

not confined to the details set forth and this
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WHAT IS CLAIMED IS:
1. Anlink jet recording head for effecting

recording with ejectién of ink comprising:

a plurality of slement substrates each having
a plurality of ejection energy gemerating 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 #rray and having
passages carresponding to the ejection energy
generating elements of the plurality of element

substrates.

2. A recoxrding head according ta Claim 1,
wherein said ejoction energy generating elemaent

includes an electrothermal transducer.

3. A recording head according to Claim 2,
wherein intervals of the ejection energy generating
elements are substantially regular over the plurality

of element substrates.

4. A recording head according to Claim 1,
wherein a gep is formad between adjacent ones of said

elgment substrates.
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5. A recording head according to Claim 4,

wnerein the gap is sealed with a resin material.

6. A recording head according to Claim 5,
whercin the resin material is curable under normal

temperature.

7. A recording head according to Claim 1,
wherein said element substrates are provided with
function elements for driving the ejection energy

generating elements.

8. A recording head according ta 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 recording head according to Claim 1,
wherein said giooved member is provided with a
recess for constituting a common liguid chamber
for containing the ink to be supplied to said

passages.

10. A recording head according to Claim 1,

wharein said grooved member is of resin material.
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11. A recording head accordiag to Claim 10,
wherein the resin material is a8 resin comprising

polysul fone matexial as a major component.

12. A recording head according to Claim 1,
wherein said grooved member comprises .a supporting

member,

13. A recording head according to Claim 12,
wherein said supporting member has a thermal
expansion coefficiant equivalent €0 that vf said base

mamber.

14. A recording head according to Claim 12,
wherein a difference in thermal expansion coefficient

between said supporting member and said base member is

not more than 1x10’5.

15. A recoxding 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°°.

16. & recording head according to Claim 14 or is,
wherein said supporting member is of metal comprising

aluminum as a major component.
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17. A recording 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 recording head according to Claim 17,

wherein most of said supporting member is covered with

resin material.

19.' A recording head according to Claim 18,

wherein the grooves are formed in the resin material.

20. A recording head according to Claim 18,
wherein the resin material has a thickness not more

than 2 mm.

21. A recording head according to Claim 12,
wherein a part of said supporting member constitutes
a part of an internal wall of the common liguid

chagbher.

22. A recording head accordiﬁg to Claim 18,
wherein the resin material comprises polysulfone

material as a wmajor component.

23. A recording head according to Claim 12,

wherein said supporting member has a surface having
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pits and grojections.

24. A recording head according to Claim 1,

wharein said base member is of a metal material

5 comprising stainless steel or aluminum as a major
conponent. .
25. A recording head according to Claim 11 or 12
wherein said supporting memhgr is of metal material
10 comprising stainless steel or aluminum as a major
compeonent .

26. A recording head according to Claim 1.

wherein said greoved member has an array of ejection
15

autlets for ejecting the ink out, in fluid

- communication with said passages, respectively.

27. A recording head according to Claim 4,

wherein the gap is covered with a passage wall of said
20 graooved mamber.

28. A recording head according to Claim 27,

vherein said passage wall has a width larger than a

width of a passage wall not covering the gap
25

29. A racording head according to Claim 1,

wherein the ink is ejected in a direction along a
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surface of said element substrate.

30. A recording head according to Claim 1,
wherein the ink is ejected in a direction non-parallel

5 with said element,substrate.

31. A recording head according to Claim 1,
wherein a plurality of the ejection outlets are
provided corresponding to a width of a recording

10 material for receiving the ink ejected by said ink jet

recording head.

32. A recording head according to Claim 1,
wherein the number of said element substrates is

15 two.

33. A recording head according to Claim 1,

wherein tha number of said element substratas is 1ll1.

20 34. A liquid ejection recording head for ejecting.
ligquid comprising:
a plurality of element substrates each having
& plurality of ejection energy generating elements for
ejecting the liquid;
25 _ & base plate for supporting the plurality of
element substrates on one surface thereof in an array;

a grooved member having a length
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corregponding to a length of the array and having
passages corresponding to the ejection energy
generating elements of the plurality of elewent

substrates.

35. A recording head adcording to Claim 34,
wherein said ejection energy generating element

includes an electrothermal transducer.

36. A recording head according to Claim 34,
wherein intervals of the ejection energy gencrating
elements are substantially regular over the plurality

of element substrates.

37. A recording head according to Claim 34,
wherein a gap is formed between adjacent ones of =said

element substrates.

38. A vecording head according to Claim 34,

wherein the gap is sealed with a resin material.

39. A recording head according to Claim 34,
wherein the resin material is curable under normal

temperature.

40. A recording head according to Claim 34,

wherein said grooved member comprises a supporting
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‘member.

41. A recording head according to Claim 40,
wherein said supporting member has a thermal expension

cqefficient equivalent to that of said base memher,

42. A recording head ‘according to Claim 40,
wherein said supporting member also functions as an
ink supply tube for supplying the ink to said

passages.

43. A recording head according to Claim 34,
wherein said grooved memher hag an array of ejection
outlets for ejecting the ink out, in fluid

communication with said passages, respectively.

44. A recording head according to Claim 37,
wherein the gap is covered with a passage wall of said

grooved member,

453. A recording head according to Ciaim 44,
wherein said passage wall has a width larger than a

width of a passage wall not covaring the gap.

46. A recording head according to Claim 34,
wherein the ink is ejected in a direction along a

surface of said element substrate.
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47. A recaording head according to Claim 34,
wherein the ink is ejected in a direction non-parallel

with said element substrate.

5 48. A recording head according to Claim 34,
wherein a plurality of the ejection outlets are
provided corresponding to a width of a recording
material for recéiving the ink ejected by said ink jet
recording head.

10

49. An ink jet head cartridge for effecting
recording with ejection of ink comprising:
an ink jet recording head for effecting .
recording with ejection of ink including a plurality

15 of element substrates eéch having a plurality of
ejection energy generating elaments for ejecting the
ink; a2 base plate for supporting the plurality of
element substrates on one surface thereof in an array;
a grooved member having a length corresponding ta a

20 length of the array and having passages corresponding'
to the ejection energy generating elements of the
plurality of element substrates; and

an ink container for retaining the ink to be
supplied to said ink jet recording head.

25

50. A recording head cartridge according to

Claim 49, wherein said ejection enexrgy generating
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. @lement includes an electrothermal tranaducer.

51. A recording head cartridge according to
Claim 49, wherein seid grooved member comprises a

supporting member.

52, A recording head cartridge according to
Claim 49, wherein said supporting member’ also
functions as an ink supply tube for supplying the ink

to said passages.

53. A recording head cartridge according to
Claim 49, wherein said grooved member has an array of
ejection outlets for ajecting the ink out., in filuid

communication with said passages, respactively.

54. 2 recording head'cartridge according to
Claim 49, wherein a gap is formed between adjacent

ones of said slement substrates.

35. A recording head cartridge according to

Claim $54, wherein the gap is covered wilh a passage

wall of said grooved membar.

56. A recording head cartridge according to
Claim 55, wherein said passage wall has a width

larger than a width of a passage wall not covering
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the gap.

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.

59. ' A recording head cartridge according to
Claim §7, 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

recoxrding 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
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
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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 said ejection energy

generating elements.

62. An apparatus according to Claim 61, wherein
said ejection energy generating element includes an

electrothermal transducer.

63. An apparatus according to Claim 61, wherein
said grooved memher is provided with a recess for
censtituting & common liquid chamber for containing

the ink to he supplied to said passages.

64. An apparatus according to Claim 61, wherein

said grooved member compriscs a supporting member.

65. An apperatus 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
said grooved member has an array of ejection outlets
for ejecting the ink out, in fluid communication with

said passages, respectively.
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67. An apparatus according to Claim 61, wherein
the gap is covered with a passage wall of said grooved

member.

©8. An apparatus according to Claim 61, wherein a
Plurality of the ejection outlets are provided
corresponding‘to a width of a2 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 effecting
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 bhase plate for supporting the plurality of
element substrates on one surface thereoflin an array;
a groowved membar having a length corresponding to a
length of the array and having passages corresponding
to the ejection energy generating eléments of the
plurality of element substrates; and

recording material feeding means for feading
& recording material for receiving the ink ejected

from said ink jet recording head.

70. A recording head according to Claim 69,
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wherein said ejection energy generating element

includes an electrothermal transducer.

71, A recording'head according to Claim 69,
wharein said grooved member is provided with a recess
for constituting a common ligquid chamber for

containing the ink to be supplied to-said passages.

72. A recording head according to Claim 69,
wherein said grooved member comprises a supporting

menber.

73. A recording head according to Claim 72,
wherein said supporting member also functions as an
ink supply tube for supplying the ink to said

passages.

74. A recording head according to Claim 69,
wherein sa2id grooved member has an array of ejection
outlats for ejecting the ink out, in £luid

communication with said passages, respectively.
75. A recording head according to Claim 69,

wherein the gap is covered with a passage wall of said

grooved membear.

76. A recording head according to Claim 69,
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wherein a plurality of the ejectian cutlets are
provided corresponding o a width of a recording
material for reaceiving the ink ejected by said ink jet

racording head.

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
ejection energy genereting 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
to the ajection energy generating elements of the
pluraiity 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

ink container.

-78. An ink jet head kit according to Claim 77,

wherein said recording head and said ink container are

. separable.

79. An ink jet head kit according to Claim 77,

wherein said ink jet recording head and said ink
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container are integral with each other.

B0. An ink jet head manufacturing method

comprising the steps of:

a slLep 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

corresponding to an array of the plurality. of element

substrates and having the plurality of grooves for

congtituting passages corresponding to the ejaction

energy generating elements.

81. A method according to Claim 80, wherein in

said coupling step, Lhe grooved member is coupled so

that a gap between adjacent ones of element substrates

is covered by the grooved nember.

82. A method according to Claim 81, further

comprising a step of sealing the gap between adjacent

ones of elemant 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

et
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head cartridge as defined in Claim 4% or 57:
a step of filling the ink to said ink

container.
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