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AN INK JET RECORDING APPARATUS 

FIELD OF THE INVE_NTION 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 

20 

container. 

The present invention is _applicable not only 

to a printer used 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 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 
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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 j-et 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) cov~ring 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 
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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 p~r 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 v.ery 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 

surf ace one supporting member with high precision in 

20 according with the nozzles density4 

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 
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head$ can be re1ativaly easily mounted by head 

m.oun~ing means so that there is a relatively high 

latitude in the design 0£ the head arrangement. 

However, in the recording head of this structure, the 

5 electric signals required for driving the h&ad and the 

ink to be ejected, have to be supplied to both siaes 

of the supporting member, with the result of very high 

manu~actur1ng cos~. In addition, the si:e of the ink 

jet head is large because small heads are disposed on 

10 the both sides of the supporting member. 

Addit1onally1 each part, particularly the supporting 

member for the small heads, is required to be very 

high accuracy in the flatness on each s1de. 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 st1ll to be supplied to the 

individual small beads with the result of high cost.· 

What is more difficult is that the ink leakage has to 

25 be prevented at ~oth sides of the small heads. In · 

this long head, the small heads are arranged without 

ch8Dging the nozzle pitch, and thereforer 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 µm}, the distance between the center of the end 

s nozzle and tbe side surface is raquired to be not more 

than 63.5/2 = 30 µm. This includes one half of the 

nozzle.width. If it is 12 PJll. the rest is less than 

18 µm. 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 reco~diug head. 

The foregoing is the explanation of the 

problems with the .manufacturing for the two types of 

the recoraing heads. From this standpoint of 

15 designing. the following p;roblems 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 de~iations). This may result 

in non-unifocm printing as a hole of the ink jet head. 

Amounts or ink .ejected are also slightly different, 

which &ay result .in printing non·uniformity. 

Therefore 1n order to provide high quali~~ image, the 

25 individual heads are exchanged through trial and error 

to finally pro~idad one satisfactory long head. This 

also increases the cost. 
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SUMMAR'f OF THI INYENTI9N 

Accordingly, it is a principal object of the 

present invention to provide a SJDall size and 

inexpensive recording appa~atus capable of effecting 

5 high speed and high quality printing. 

. 10 

It is another. object of the present invention 

to provide an ink jet head manufacturing .method for 

manuta~-turing an ink jet head with high yield 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 speed. 

It is a further object of the present 

15 invention to provi4e 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·redueed. 

According to an aspect of the present 

20. invention, there is provided an ink jet recording bead 

for effecting r&eording with ejection of ink 

comprising: a plurality of element substrates eacb 

having a pl"Urality 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 havtng a 

length corresponding to a length of the array and 
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having passages corresponding to the eject1on energy 

generating elements of the plurality of element 

substrates. 

According to another aspect of the present 

5 invention, the~e is provided a l1quid ejection 

recording head for ejecting liquid comprising: a 

plurality of element substrates each having a 

plurality of eja~tion energy generating elements far 

ejecting the liquid; a base plate for supparting the 

10 plurality of element substrates on one surface thereof 

in an array~ a grooved member having a length 

correspon~ing to a length of the array and having 

passages corresponding to the ejection energy 

generat1ng elements of the plurality of element 

15 substrates. 

According to a fuLther aspect of the present 

invention, there is proviaed an ink jet recording 

apparatus for effecting recording w1th ejection of ink 

comprising: an ink jet recorct1ng head for effecting 

20 recording with ejecfion of ink including a pluralit.y 

of element substrates each having a plurality of 

ejection energy generating elements for ejecting th• 

ink; a base plate for supporting the plurality o~ 

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 
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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 tnvention, thare 1s 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 baving a 

plurality of ejection energy generating elements for 

10 ejecting the ink; a base plate for supporting the 

plurali~y 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 1nk to be 

20 

supplied to tb.Q ink jet recording bead; and ink 

filling means for filling the ink to the ink 

container. 

According to a further aspect of the present 

invention, tnere 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 enargy gene.rating 

25 elements on a base member; a step of coupling, with 

tbe plurality.of element substrates, a grooved mecnber 

baving a length corresponding to an array of the 
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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 a~pect cf the 

present invention, convenient ink filling method is 

provi.ded. · 

According to an aspect of the present 

invention, the necessity for using one long reco~ding 

10 head involving low yield1 is eliminated, and high 

yield heads having 64 or 128 ejection energy 

generating element& are usable, and therefore4 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 memhAr 

is common, and therefore, the dire·ctions of the 

passage and the ejection outlets are maae unifol"'nl as 

compared with the structure using small heads each 

having the substrate and the top ~late, 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 1nvP.ntion will become more 

apparent upon a consideration of the following 

25 description·of the preferreo embodiments of the 

present invention taken in conjunction with the 

accompanying drawings. 
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BRIEF DISCBJPTION OF THI DRl\WINGS 

Figure l is a schematic perspective view of 

an ink jet recording head. 

~igure 2 is a schematic view illustrating 

s 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 p~esent invention • 

. Figure 4 illu5trates 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. 

Figuxe 8 1S an exploded perspective view of 

25 an ink jet recording head according to an embodiment 

of the present invention. 

Pigure g illustrates an ink jet recording 



::~:~t ( \ .. . .. 
·, .' f. 

<.;·.- • •• 

-11-

nead of background a.rt. 

Figure lO illustrates a positional 
i 

relationsh1p between the heater board and a top plate. 

Figure 11 is a schematic view of a structure 

S of a recording head of the background art. 

10 

Figure 12 illustrates thermal :behavior in the 

bead of the background art •. 

Figure 13 sebemat1oally illustrates a top 

plate used in th1e invention. 

Figuz·e 14 1s a schematic view illustrating a 

top plat:·e used in this invention. 

Figure 15 schematically illustrates a top 

plate u$ed in this invention. 

Figure 16 schematically illustrates a head 

15 cartridge according to an embodiment of ·the present 

1nventi.on .. 

Figure 17 illustratee a recording· apparatus 

according to the present invention. 

Figure 18 illustrates a recording apparatus 

20 according to the present invention. 

25 

Figure 19 illu~trates an ink jet hea~ kit 

according to an embodiment of the present invention. 

DES.CRIPTION OF THE P.RBFEHRED EMBQDIMENtS 

In the following description. the liquid is 

ink liquid. but the present invention is not limiteO 

to this. 
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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 

~ 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 invent1on. In this embodiment, the ink 

jet head has 3008 nozzles {printing width of 212 mm) 

at a density of 360 d~i (70.S pm}. 

A substrate (heater board) 100 ha.s 128 

ejection energy generating elements 101 thereon at 

15 p~edetermined 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 tne 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 f~ctioning to output parallel 

signals to the ejection energy generating elements on 

the basis of serious input signals. 



5 

-13-

Examples o~ the material of the substrate 

include monacrystal silicon, polycrystal silicon 

glass, metal or ceramic material in the form of a 

plate. 

The heater board 100 is bon~ed and fixed by 

adhesive ntaterial 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 plata 300 with small gap between 

adjacent ones, ~nto an array. The heater boards 100 

ere bonoed and fixed l>Y the adhesive material 301 

applied w1~h a predetermined thickness thereon at 

15 predetermined positions OD the base plate 300. The 

heater boa~ds ·are bonded with such a high accuracy 

that an interval between adjacent end ej~ction 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 µm). The gap between the adja<::ent 

heater boards aay be as it is, if the ink does not 

leak, but in this embodiment, it is sealed with a 

sealant 302. 

25 In Figure 1, the base plata 300 is provided 

with a wiring bOard 400·by an adhesive _material, 

similarly to the heater board 100. A preOeterminea 
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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 ener~y. 

The description will be made as to grooved 

top plate 200. 

As shown in Figure 3i 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 

s~pply port 204 for receiving the ink from an ink· 

container (not shown). The top plate 200 is long 

20 enough to coyer 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 clements). 

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 
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passages 202 and the ejection energy generating 

elements 101 on the neater 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 

s has high mechanical strength, high dimensional 

stability and high durability aga1nst ~he ink. 

~ples. of preferable matexials include epoxy resin, 

acrylic resin, diglycol resin, cUalkylcarl:Jonate 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 desc:ri.ption wi 11 be ma.de as to the 

15 connection between the top plate and the support for 

the heater hoa~ds. 

On the base plate 300, a plurality of heater 

l:>oards tOO·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 predeterm1ned position, of a clamping machine·{the 

entirety thereof is not shown). The position of the 

base plate is deter.mined ~o 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 
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the predetermined position, so that the pos1tional 

relations therebetween are assured to a certain degree 

hy placing the base plate 300 and the top pl.ate 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 

noz•les 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 ~achine, 

through image processing process. Then1 an orifice 

corresponding to the 1504th nozsle 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 t2 µm, and therefore, this 

accuracy is assured in the positioning in the 

20 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. Tne 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 embod1ment, the clamptng method uses 
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~echanical element such as springf but another method 

is usable for example using an adhesive material alone 

or in combination with the spring. ln any eventr the 

top plate 200 and the heater board 100 are fixed with 

5 the relationship shown 1n Figure 6. 

The top plate 200 described in the f orcgoing 

.may be manuf acturea through a known method such as, 

machining {cutting), molding, i.njection, 

photolithography or the like. 

10 As described in the foregoing, a long grooved 

top plate is mounted on a bead member having a 

plurality of heater boards each provided with a 

plurality of energy generating elements, more 

particularly, on one side of the J:>ase plate. To the 

15 ink jet recording head thus .tnanufactured, the is 

supplied into the liquid passage through the liquid 

chamber constituted by the recess 201 of the top plate 

from the ink supply pert 204. For the ink ejection1 

an electric signal 18 applied to an ejection energy 

20 generating element disposed correspanding to an 

associated passage, so that the ink is heated by the 

thermal energy produced by the ejection energy 

generating eluent. By the heat, film boiling is 

produced in the 1nk with the result of creation of a 

25 bubble to provide a pressure to eject the ink through 

the ejection outlet (orifica) 203. 

In thia embodiment, 10 heater boards are used 
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to provide 1280 ejecti0n energy generating elements in 

the long bead. 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 SDlall heads each havi.ng the top 

plate mo'Wlted on each heater board. Also, the 

manufac~uring ~iald can be increased. In addition, 

since a plurality of heater boards are disp0sed on one 

10 side of the base plate. the electric wiring·can be 

simplified. ln addition, a long top plate covering an 

array of energy generating elements provided by the 

plurality of heater bOa~ds, is mounted on the base 

member, and therefo~e. the directions of the 

15 individual passages are uniform as contrasted to the 

case that small heads ar.e arranged. Particularly when 

one top plate is used, the directions of all of the 

passages ere 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 ejQction and ejection directions are uniform, 

as if it is a single long head. 

25 When a fllllall head are used, there is a 

necessity for effecting sealing for each small bead. 

However, in this embodiment. the since the top plate 
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covers a plurality of heate:t boards, the number of 

sealings is small. 

Particularly when. only one top plate is 

used, one sealing is enough a plurality of top plates 

s each covering a plurality of heater boards not all of 

the heater boards, may he used in the present 

invention, but use of the single top plate is most · 

desirable. 

In this embodiment, the top plate is provided 

10 ~ith orifices (eject1on holes) £or ejecting the ink. 

This is preferable because the ink ejecting directions 

are determi~ed by the top plate so that the high speed 

and high quality heaa.can be most easily provided. 

Even if the top plate is not p~ov1ded with orifices, 

15 that is, even. if the orifi.ces are provided by the 

connection between the heater boaxd and the grooved 

top plate. the directions of the ink passages can be 

aligned l.lSing the long top plate in this invention, 

a.nd therefore, the stability of the ink eje·ct:l.on 

20 direction can be assured, which leads to satisfactory 

image printing. However, the top plate integrally 

having ~he orifices is better since the ejacting 

directions are aligned more accu~ately, and since the 

manufacturing steps are simpltfi&d. 

25 In th.is embodiment, the gap between the 

adjacent beater 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 boards are 

mounted on a support, the beater boards may be abutted 

to eaeh other, but with this arrangement. the 

following problems arise. The flatness of the 

5 abutment sur!aces of the heater boards have to be very 

high. If foreign matte~ is .sandwiched therebetween, 

the positional accuracy is not enough. The heater 

board may bA damaged l:>y the abutment. The heater 

board may be deviated by thermal expansion. In oraer 

10 to prevent this, in this invention, the heater boards 

are arranged with gap thcrebetween.. However t iI1 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 1nk 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 oy a resin material 

(Figures 6 and 7). 

Figure 8 shows such an ink jet recording 

25 heao. In this Figure, the same reference numerals as 

in Figure 7 are assigned to the corresponding 

elements. In this azample, the base plate 300 is 
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provided with a guiding groove 7 i~ order t~ control 

the flowebility of the silicone ~esin material curable 

at normal temperature tn f.ill 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 cf the ink jet recording head· 

shown in Ftgu~es 7 and S. 

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 hav1ng 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 11sing image 

15 processing such that tbe interval between adjacent 

energy generating elements of adjacent heater boards, 

are equal to the 1nter~al between the adjacent energy 

generating element within one heater board. The 

aes1gn gap between adjacent heater boards is 16 µm, 

20 but actually it is 2 - 16 µm 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 
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ones.cut out of one and the same silicone wafer for 

the purpose of alignment with the accuracy of the 

height of :tl µm. 

After the bonding laye~ is cured, the gap 

5 between Lhe heater boards is filled with silicone 

sealant (TSE 399, available from Toshiba Silicone 

Kabushik1 Kaisha, Japan) by dropping 0.3 g to the rear 

side of th& 9ap between the beater boards and using 

capillary force. In this manner, a first substrate is 

10 provided in this embodiment. 

Then, the heater board and a PCS board 

already bonaed on the base plate 300 are electrically 

connectea through wire bonding. Thereafter, it is · 

connected with a ·top plate 200 having grooves for 

15 constituting .ink p~ssages and having an ink ejection 

outlets, such that the grooves are in alignment with 

the a$sociated ener~ generating elements, 

respectively. Then1 the sealing and the connection 

with the ink container ar.e 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 head1 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 nozales of each of the heater boards. 

The description will be made as to tbe 
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manufacturing method for the ink jet head of Figure 8. 

The heater hoards are dispose~ on the base plate 300 

in the similar .uianner as in tne 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 squa~e (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 betwe~n the heater 

15 boards, as the case may be. According to the method 

of this embodimentr it never occurs~ although 120 

times were carried out. The reason for this 

considered as being that the sealant in the guiding 

groove 1s always supplied to the gap between the 

20 heater boards. 

25 

Therefore, the advantageous effects of the 

guidjng groove is very significant. The printing 

quality is high enougn by this line type pcinter ink 

jet recording head (A4 size). 

In this embodiment, even if there is a step 

formed at the connecting portion between the adjacent 

heater boards, the abutment pqrtion is made smoother 
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.by the sealant, and therefore, better connection is 

accomplished. 

As the sealant, the known material used in 

the ink jet ~ecorOing 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 

f o~ fixing the heater board and for between the 

adjacent heater boards. 

In this embodiment, the descriplion will be 

made as to the structure for covering the gap between 

15 the beater 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 th~t a small gap is provided between 

20 adjaceat heater boards. as described hereinbefore in 

conside.z::·a.tion 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 

constitutea by connecting a top plate or member having 

groovas constituting the pasaages to the plurality of 
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the heater boarde on tne support. Between the heater 

boardsr there are gaps L, which are not uniform 

depending on the positional accuracies of the heater 

hoards. If this occurs or if deviation occurs in the 

5 mounting position of the grooved meJDber to the heater 

board, the passage opens to the gap, as indicated by a 

reference numeral 202, with the ~esult 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 he different from 

that of another gap. This may results in non­

uniformity or urtintende4 stripes in the recorded 

image. 

In th1S embodiment, the gap is covered by a . 

15 wal! for constituting the passageA 

Figure 10 shows a relationship between the 

gaps and the top plate 200 in this embodiment. 

The dimensional accu~acr of the heater board 

is ±2 µm relative to its absolute position. an.cl the 

20 dimensional accuracy of the length of the heater board 

per se is 1±5 µm. These values a...:e from the 

apparatuses or highest performance available at 

present. It is difficult to increase the accuracy 

more at present. Therefore, the tolerance is ±2 + 

25 ±Sx2 ~ :J: 14. In this embodiment·, L • 14 ·in view of 

this tolerance and the gap L = 14 ~ 14 µm. At this 

time, the adjacent heater board end elements 101 are 
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disposed with an interval of P E 70.5 µm 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 

µm. A wall thickness 206 prcviaing the disc~ete 

passages 202 (a width at the contact surface with the 

base member in this embodiment) W3 is 20 pm. However. 

t~e width of ~he wall 206 corresponding to the gap 

10 between the heater boards is ezpanded to Wl • 36 µm. 

In other words. the passages 202 sandwiching the gap. 

is deviated by a (a = 8 µm)~ By doing so, the wall 

thickness at the both sides W2 • 12 µm which is 

smaller. Therefore, the intervals between passages 

15 202 is P, P-a, Pt2a, 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 generat1ng 

elements. 

20 By using- the above-described structure 

described here1nhefore for the wall of the top plate. 

it is possible to cover the gap by the w~ll thickness 

Wl = 36 µm which is larger than the gap L which is 26 

µm (L = 14 + 14) at the maximum as a result of 

25 manufacturing tolerance. A.ctually1 there is an error 

~hen the top plate is aligned with the heater boards 

(usually :t4. pm approx.), the gap can be covered· 
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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 het:ween 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 respect19e 

passagas (a nearly equal b). Reference numeral 1105 

dQsignates an ejection outlet, and a reference numeral 

llOl 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 .c·ecording, 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 Fi.gure 12, 

25 the positional relationship J)etween the passage and 

the ejection energy generating element may be deviated 

due to the d1fferenoe between the thermal expansion 
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coefficients of the base plate and.the top plate at 

the end of the heads. 

The thermal expansion coeff ioient of the 

resin material constituting the top piate is approx. 

5 lxlo-5 - lxlo-4 approx. The following description 

will be made, taking poly.sulfon& (tbermal expansion 

coefficient: 56xio-6) as an exemple. When silicon is 

used for the beater board 100, the thermal expansion 

coefficient is 2 .. 4z:lo-6 • ·and the thermal expansion 

10 coefficient of the stainless steel used as the base 

plate 300 supporting the heater boards 100 is 

17.3xlo-6• Even if tha recording head is correctly 

assembled un6er the temperature about 25 °c, the 

temperature of the recording head may pr~bably 

15 increase to 60 °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 tne:rmal expansion 

20 coefficients) = 3008 x 0.0705 x (60 - 25) x (56 x io-6 

- 17.3 x io-6 ) ~ 0.287 mm 

25 

This corresponds to 4 nozzles, and therefore, 

there is a possibi l i. t·y that the bead .becomes non­

usable. 

The~efore, when the number of ejection 

o~tlets 1s very large, or when the recording heaO is 

used under special 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 

5 (a) is a top plan Yiew, (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 supp0rting member 205 

capable of adjusting the thermal expansion coefficient 

10 of the top plate 200 is contained in the resin 

•~terial constituting the groove port1on of tne top 

plate 200~ Here, the material of t.be supporting 

member 205 has the equivalent thermal expansion 

coefficient to tbat of ~he 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 $Urface treatment such as blast 

process .. knurling process, by which the contact with 

the resin part of the top plat 200 is further 

20 improved. Wi.th this structure, the thermal expansion 

coef f 1c1ent of the top plate 200 is closer to tbat of 

the stai~less 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 s1gn1ficent deviation occurs 

between the top.plate 200 and the base plate. 

There is also a thermal expansion difference 
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between the single heater board 100 and the top plate, 

but the deviation is so small that the ejection 

performance is not influenced. 

ln this embodiment, the supporting member 205 

5 ia within the resin material. but it ia not 

necessarily completely contained therein, out a part 

(opposite ends, for example) may be exposed to the 

outside. 

In this embodiment, the contactness of the 

10 resin material 18 improved by machining the surf ace of 

the supporting member 205, but if the contact between 

the supporting memb&~ and the resin part is good 

enough, this not inevitable. However, the top plate 

has been manufactured by injection molOing while the 

15 suppurting member is therein, but the suffieient 

contactness is not always assured by such an injection 

molding, and therefore, the surface roughness is 

preferably provided on the surface of the supporting 

membe~ 205 to improve the contactness. 

20 To provide pits and projections for the 

purpose of providing the surface roughness, grooves 

having approx. 1 .ow 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 ~Y sandblasting. In any case, biting occurs 

between the core material and the resin mater1al so 

that the thermal expans1on 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 

5 roughness, or by applying a coupling material such as 

$ilane coupling material or the like on the supporting 

su~face. However. in consideration of the influence 

10 

to the ink, the formation of the p1ts and projections 

as described above 1s preferable. 

In order to provide sufficient response-of 

the thermal ~pansion of the resin material to that of 

the supporting member. tha thickness of the resin 

material 1s preferably 2 mm or lowe~ or further 

preferably 1.5 mm ot 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 

40 state of ejection pe~forman.ce 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 ~ase plate 

has to carry the beater boards, and has to be 

subjected to various machining for the purpgse of 
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coupling with the aa~n assembly, and therefore, it is 

aesired to have bigh machinability and heat radiation 

prop~rty to quickly release the beat coming from the 

heater board. In view of the above, the alwuinum is 

5 used. As for the supporting material, stainless steel 

1s used in consideration of the contactness with the 

polysulfone resin and the mechanical ~trength. 

In Table 1, there are given the materials 

tested, the thermal ezpansiori coefficients, calculated 

10 deviations between the nozzles and the heaters at 30 
0 c, 40 °c, 50 °c and 60 °c, and evaluations of the 

printing a·t 30 °c, 40 °c and 50 °c. The calculation 

of tlle devia~ion is based on 360 dpi (; 70.5 µm} 

between first nozzle and the last noz~le of 3008 

15 nozzles (= 3008 z 70.5 µia x {temperature - 25 °c1 x 

(thermal expansion coefficient difference) x (1/2)). 

The temperature when the head is assembled 1s 

25 °c, and the temperature difference is based on this 

temperature. 

20 The temperature of the recording nozzle is 

usually controlled to 35 °c - 40 °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 °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 ambien.ce in which the 

head is kept is 6Q 0c at the highest. and tbe data at 
this temperature are also given. 



Table 1 

\Base plate Aluminum 5056 
(Al drawn) 

Suppo~ 24.3x10-6 O/"C) 

.. · Diff. 7.0x10-6 (1/°C) Print 
quality 

Stainless 60°C 26 pm -SUS304 

17.3x10 -6 50i>C 19 µm G 
·-

40°C 11 µm G 

J0°C 4 llm E 

Diff. 14.0x10-6 Print 
quality 

Stainless 60°C 52 µm 
SUS430 

-
10.3x10 -6 50°C 37 µm NG 

4oac 22 µm F -- . 
30°C · 7 µm E 

-

Alu111inum 4032 
{Al · forged) 

19.9x10-6 (1/ 0 c> 
Diff. 2.6x10-6 (1/°C) 

60°C 10 pm 

50°C "'I µm 

4o<>c 4 µm 

Jo 111 c 1 µm 

Diff •. g .6x10 
-6 

-· 
60°C 36 µm 

5occ 25 µm 

40°C 15 µm 

30°C 5 pm 
-

Print 
quality 

-
E 

-
E 

E --
Print 
qua·lity 

-------
F 

G 

E 

I 
w ... 
I 

~. 

'· 
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E: No difference is observed in the print. 

G: Hardly any difference is observed. but the 

s~ot point accuracy is deteriorated.as a result of 

measurement. 

F: Ejecting 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 noizle and heater. 

In this experiaents, the no2zle pitch {heater pitch} 

is ?0.5 mm, and the nozzle width is 50 µm. If the 

deviation between the groove of the top plate and the 

15 heater position is not more than 10 µm, the ejection 

performance is not at all influenced. If it is larger 

and not larger ~han 20 µm, slight deterioration ls 

observed but practically not a problem. 

From the foregoing, it bas been found that 

20 there ari$eS practically no problem if the thermal 

expansion coefficient difference (25 °c - 50 °c> is 

less than 10~10-6 between the base plate and the 

supporting member. Further preferably. it is not 

l~rger th~n 2.6xlo-6. 

25 Here, as tbe materials of the base plate and 

the supporting 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 bead, 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 materi&l or the 

like. if they are equivalent within the range abovoe­

described. 

However, as described above, when the 

considerations are paid to the machinability. thermal 

10 conductivity and the contact property with the res~n 

material, the b~se plate is of aluminum. material, and 

the supporting material is stainless steel materials. 

Osing the above-described structure. even if the 

tBmperature of the head itself increases, there occurs 

15 no significant deviation between the position of the 

ruaater on the heater board and thA groove of the top 

plate, and therefore, satisfacto~y 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 re!erence numerals 201 - 205 are assigned for the 

same elements. ln Figure 14, the ·supporting member 

205 occupies most part of the inside of the top plate, 

25 hav1ng a channel-like cross-section. By doing so. the 

mechanical rigidity of the supporting member 206 1s 

significantly increased. the curving due to the 
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temperature coefficient d1f ference between the resin 

part and the supporting member can b~ 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 tera use. 

Figure 15 shows a further embOdiment of the 

10 top plate. The supPorting member 205 in ~igure 15 !s 

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 chambe~ 

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 w1th_perforations 

having proper intervals. By doing so. the mechanical 

20 rigidity of the supporting member 205 can be 

significan~ly increased. I11 order to use the 

supporting member as the ink supply pipe, the 

supporting member is required to have the rigidity as 

the sup~orting member and anti-corrosion propert¥ 

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. 
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Examples of such aate~ials include alW'llinum alloy or 

stainless steel. Examples of aluminum alloys, include 

A505. A506, A6061, A6063 or the like which have anti­

cori:osion property. Examples of stainless steels 

5 include SUS 303, 304, 430 or 420. Fro.m the atandpoint 

of machinability and cost, aluminum alloy is 

preferable, but s~ainless steel is preferable from the 

durability agains~ ink. 

In ~his embodiment, one side of the 

10 supporting member is effective to constitute a part of 

the common liqu1d chamber. Sy 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 $mall number of parts 

and with uniform ejectlon performance can be easily 

manufactured. As contrasted to the case of using an 

integral substrate, it 1s possi~le to use only 

20 satisfactory substrates, an~ 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 axpansion eoef f icient to that of 

25 the base plate. it can be avoided that the deviation 

occurs between the ejection energy generating element 

and the nozgle positions due to the thermal expansion 
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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 18atarial is assured, so that 

the top plate capable of following the thermal 

10 expansion of the s~ppo~ting member at any temperature, 

can.be easily provtded. 

By using a pipe-like supportiny me.mherr it 

can be used as also an ink supply ·pipe. thns the 

numbe~ of parts can be reduced, so that the cost of 

15 the head can be further reduced. 

In the foregoing embodiments, the description 

has been made as to the bead 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 pussage, but the present invention_i$ applicabl& 

to a head in which the ;nk is ejected substantially 

perpendicular to the surface of the heater board. 

Figure 16~ a further embodiment will be 

described. In the foregoing. a plurali~y of heater 

25 boards each having an ejection energy generating· 

element are disP<>sed on the base plate of glass, 

silicon~ ceramic material, metal or the like with high 
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accuracy. It is coupled with a tcp plate having 

grooves for constituting the liquid passage and 

orifice. Figure 16 shows an ink jet cartridge using 

such an ink jet bead. The ink je~ head cartridge 

5 comprises an ink jet heac 500 and an 1nk container 501 

for containing ink to be supplied to the ink jet 

~ecording 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 iato the ink container. When the ink 

refilled is contained, the se~vice life of the head 

cartridge is extended# so that the runn1ng cost can be 

reduced. 

15 Referring to Figure 12r 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 

io recording head according to an embodiment of the 

present invention. 

As shown in F1gur.e l?, the ink jet record1ng 

apparatus is provided with line-type heads 20la -

20ld. The line type heads 201a - 20ld, are fl~ed to 

25 be extended in parallel with each other with a 

predetermined gap in X direction by a holder 202. In 

the bottom surf ace of each of the recording heads 3456 
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ej.ection outlets are provided directed downward and 

arranged in one line at tne density of 16 ejection 

outlets per 1 mm. Thie permits the recording on the 

width of 218 mm. Each of ~he recording heads is a 

S type of using thermal energy, and the ejection is 

controlled by a head drtver 220 (d~iving signal 

supplying means). 

A head unit 1s constituted by heads and a· 

holder 202. The head unit is movable up and down by 
..... 

10 head moving means 224. 

Below the heads 20la - 20ld. head cap 203a -

203d are disposed adjacent to eaci1 other and 

corresponding to the associated heads 20la - 20ld. In 

the bead caps 203a - 203d~ ink absorbing materials 

15 such as sponge material are provided. 

The caps 203a - 203d ar.e 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 - 20ld, is supplied with either 

of cyan, magenta. yellow and black color ink through 

25 

the associated ink supply tube 205a - 205d from the 

associated ink containe~ 204a - 204d to permit color 

recording. 

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 
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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 exte?lded thT.ough a predetermined 

path around a driving roller 2071 1dler 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. 

15 

The belt 206 travels in the direction X 

immediately below the ejection outlets of the heads 

20la - 201d. Kera. the downward deviation is 

suppressed by the fixing member 22 6 .• 

Designated by a reference numeral 217 i$ a 

cleaning un1t for removing paper dust or the like from 

the surface of the belt 202. 

The recording apparatus is usable for t@xtile 

printing, a textile printing system including pre-

20 process including fixing. or post-processing, and a 

copying machine ha~ing 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 record1ng head 902 detacbably mountable 

therefrom carried on a carriage AC, and comprises a 
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motor 903 as a dri~ing source for driving feeding 

rollers or the like for feeding the recording material 

800, a carriage 904 for transmitting the driving force 

from the drjving source to the carriage. !t rurther 

5 comprises a signal.supplying means fer 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 1nk 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 inT.o 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 metho~ using the ink jet haa.d 

kit. 

A part of the ink filling means is inserted 

through an air bent 510 of the ink conta~ner, 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 x·unn1ng 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 
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application is intended to cover such modifications or 
changes as may COiie within the purposes of the 

improvements or the scope of the following claims. 
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WHAT IS CLAlHED IS: 

1. An ink jet recording head for effecting 

recording with ejection of ink comprising: 

a plurality of elem~t substrates each having 

5 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 

10 corresponding ~o a ·length of the array and having 

1.5 

passages corresponding to the ejection er1ergy 

generating elements of the plurality of element 

substrates. 

2. A reco~ding head according to Claim 1, 

where1n said ejoction energy generating element 

includes an electrothermal transduce~. · 

3. A re~ording head according to Claim 2, 

20 wherein intervals of the ejection energy generating 

elements are substantially regular over the plurality 

of element s~bstrates. 

4. A recording head according to Claim l, 

25 wherein a gap is formed between adjacent ones of said 

element substrates. 
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THIS SHEET HAS BEEN 
REPLACED 

5. A recording head according to Claim 4, 

wnerein the gap is sealed with a resin material. 

6. A recording bead according to Claim 5, 

5 wherein the resin material is curable under normal 

temperature. 

7. A recording head according to Claim 1, 

wherein said elentent substrates a:e provided with 

10 . function elements for driving the ejection energy 

generating elements. 

8. A recording head according to Claim 7, 

~herein said function elements include a shift 

15 register for receiving serial image signals and 

producing parallel signals to the ejection energy 

generating elements. 

9. A recording head according to Claim l, 

20 wherein said grooved meiaber is provided with a 

recess for constituting a common liquid chamber 

for containing the ink to be supplied to said 

passages • 

. 25 lO. A recording head according to Claim 1, 

wherein said grooved memt>er is of resin material. 
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11_ A recording head accord1ag to Claim lO, 

wherein the resin material is a resin comprising 

polysulfone material as a .major component. 

5 12. A recording bead according to Claim 1, 

wherein said g~oovea member com~r1ses .a supporting 

member. 

13. A recording head according to Claim 12, 

10 wherein said supporting member ha.s a therm.al 

expansion coefficient equivalent to that of sa1d hase 

member. 

14·. A recording head according to Claim 12, 

15 wherein a difference in thermal expansion coefficient 

between said supporting member and sa1d base member is 

not more than lxlo-5. 

15. A recording head according to Claim 13, 

20 wherein a difference in thermal expansion coefficient 

between said supporting member and said base member is 

not more than 2.6xio-6. 

16. A recor.ding head according to Claim 14 or 15, 

25 wherein said supparting member is of metal comprising 

aluminum as a major component. 
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17. A recorc1ing 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 cf said supporting member is covered with 

resin material. 

10 19. A recording head according to Claim 18, 

wherein the grooves are farmed in the resin material. 

20. A recording head according to Claim 18, 

wherein th~ res1n material has a thickness no~ more 

15 than 2 :mm. 

21. A recording head according to Claim 12, 

wherein a part 0£ said supporting member constitutes 

a part of an internal wall of the common liquid 

20 chamber. 

25 

22. A recording head according to Claim 18, 

wherein the resin material comprises polysulfone 

material as a major component. 

23. A ~ecording head according to Claim 12, 

wherein said supporting member has a surf ace having 
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pits and projections. 

24. A recording head acco~din9 to Claim l. 

wherein said base member is of a metal material 

5 comprising stainless steel or aluminum as a major 

component. 

25. A recording heed according to Claim ll or 12, 

wherein said supporting member is of metal material 

10 comprising stainless steel or aluminum as a major 

component. 

26. A recording head according to Claim l. 

wherein. said groo~ed ~ember has an array of ejection 

15 outlets for ejecting the ink out, in fluid 

co.ma.1unication with said passages, respectively. 

27. A recording head according to Claim 4. 

wherein the gap is covered with a passage wall of said 

20 grooved 11\e..'Ober. 

25 

28. A recording 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 ~acording head according to Claim l, 

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 witb said element substrate. 

31. A recording head accord1ng to Claim l, 

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 n'lllQl)er of sa1d element substrates is 

15 two. 

33. A recording head acco1:ding to Claim 1, 

wherein the number of said element substrates is ll. 

20 34. A liqUid ejection r~cording head for ejecting 

25 

li·quid comprising: 

a plurality of element substrates each having 

a plurality of ejection ene~gy generating elements fer 

~jecting the liquid; 

a 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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corresponding to a length ot the array and having 

passages corres~onding to the ejection energy 

generating elements ot the plurality of element 

substrates. 

35. A recording head according to Claim 34. 

wherein said ejection energy gaierating element 

includes an electrothermal transducer. 

10 36. A recording beaO according to Claim 34, 

wherein intervals of the ejection energy gen~rating 

elQments- are substantially regular over the plurality 

of element substrates. 

15 37. A recording head according to Claim 34. 

wherein a gap is formed between adjacent ones of said 

element substrates. 

38. A ~ecordinq head according to Claim 34. 

20 wherein the gap is sealed with a resin material. 

25 

39. A recording head accor~ing to Claim 34. 

wherein the resin material is curable under normal 

temperature. 

40. A recording head according to Claim 341 

wherein said grooved member comprises a supporting 
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41. A recording head according to Claim 40, . 
whe~ein said supporting member hag a the~mal expansion 

s coefficient equivalent to that of said base member. 

42. A recording head·aceo~ding to Claim 40, 

wherein said supporting member also· functions as an 

ink supply tube for supplying the ink to said 

10 passages. 

43. A recording head according to Claim 34, 

wherein sai4 grooved member has an array of ejection 

outlets for ejecting the ink out, in fluid 

15 communication with said passages, respectively. 

10 

44. A recording head accord1ng to Claim 37, 

wherein the gap is covered with a passage wall of sa1d 

groovea member. 

45. A recording head according to Claim 44, 

wherein said passage wall has a width larger than a 

width of a passage ~all not covering the gap. 

25 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 recording head according to Claim 34, 

wherein the ink is ejected in a direction non-parallel 

with said element substrate. 

s 48. A recor.ding head according to Claim 34, 

10 

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. 

49. An ink jet head cartridge for effectinq 

recording with ejection of ink compr1$ing: 

an ink.jet recording head for effecting 

recording with ejection of ink including a plurality 

15 of element substrates each having a plurality of 

ejection energy generat1ng elements for ejecting the 

ink; a base plate for supporting the plurality of 

element substrates on one surface the~eof in an array; 

a grooved member having a length corresponding to a 

20 length of the array and having p&Ssages corresponding 

to the ejection energy generating elements of the 

plurality o! element substratesi and 

25 

an ink container for retaining the ink to be 

supplied to said ink jet recording head. 

50. A. recording head cartridge according to 

Claim 49, wherein said ejectio~ energy generating 
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element includes an electrothermal transducer. 

51. A recording head cartridge according to 

Claim 49, wherein said groo~ed member comprises a 

5 supporting member. 
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52. A recording head cartridge according to 

Claim 49. wherein said supporting member· also 

functions as an ink supply tube for eupplying tbe ink 

10 to said passages. 

53. A recorning head cartridge according to 

Cl~im 49, wherein said groovea member has an array of 

ejectiQn outlets for ejecting the ink out, i4 fluid 

15 CORQll'U11ication with said passages, respectively. 

20 

54. A recording head cartridge according to 

Claim 49, wherein a gap is formed between adjacent 

ones of saia element suDstrates. 

SS. A recording head cartridge according to 

Claim 54. wherein the gap is covere~ wilh a passage 

wall of said grooved member. 

JS 56. A recording head cartridge according to 

Claim 55, wherein said passage wall has a width 

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

57. A recording head cartridge according to 

Claim 49, wherein said recording head and said ink 

s container are separaDle. 

10 

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 57, wherein said ink conta1nar 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 eech ha~ing a plurality of 

ejection energy generating elements for ejecting the 

25 ink: a base plate for supporting the plurality of 

elenient substrates on one surf ace thereof in an array: 

a grooved member having a length corresponding to a 
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length of the array and having passages ~orresponding 

to the ejection energy generating elements of tl'le 

plurality of element substrates; and 

driving signal supplying means for supplying 

5 a d~iving signal for driving said ejection energy 

generating elements. 

62. An apparatus according to Claim 61, wherein 

said ejection energy generating element inc1udes an 

10 electrothermal transducer. 

63. An apparatus according to Claim 61. wherein 

said grooved member is provided with a recess far 

constituting a common liquid chamber for containing 

15 the ink to be supplied to saia 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. respe~tively. 
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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 611 wherein a 

10 

plurality of the ejection outlete are provided 

corresponding to a width of a recording moterial 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 

record1ng wi·th ejection of ink 1nc:lud.ing a plurality 

15 of element substrates each having a plur.3lity of 

ejection energy genarating elements for ej•cting the 

ink; a base plate for supporting the plurality of 

element substrates on one surface thereof 1n an array; 

a groove~ member having a length corresponding ~o 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 !eeding 

a recording material for receiving·the ink ejected 

25 from said ink jet recording head. 

70. A recording head according to Claim 691 
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wherein said ejection energy generating element 

includes an electrothermal transducer. 

71, A recording head according to Claim 69, 

s whe~ein 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 Cla1n1 69, 

10 wherein said grooved member comprises a supportin~ 

member. 

73. A recor~ing head according to Claim 72, 

wherein sa1d 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 g~ooved member has an ~rray 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 nead according to Claim 69, 
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wherein a plurality of the ejection Cl.ltlets are 

provided corresponding to a width of a recording 

:material tor recei,,ing the ink ejected by said ink jet 

recording 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 

10 ejection energy generating elemeJ.ltS for ejecting the 

ink: a base plate for supportinq 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. 

25 

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

wherein said recording head and said ink container· are 

. separable. 

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

wherein said ink jet recording head and said 1nk 
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container are integral with each other. 

BO. An ink jet head manufacturing method 

comprising the steps of: 

a sL~p of arranging a plurality of element 

substrates each having a plurality of ejection energy 

generating elements on a bese member; 

a stei;» 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 hav~ng 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 me:mbe~. 

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 tilling 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 

ii 
. I 
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bead c=- t 'd ... r .ri g• as d f' - e ined in Claim 4S or 57: 

a step of f illinq tbe ink t 
cont · 

0 
said ink 

ainer. 
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