AN | NK JET RECCRDING'APPARATUS FI ELD OF THE 1 NVENTI ON AND ‘RELATED ART The
- present invention.relates to'liquid jet' 5 head, an ink jet recording head
- using Ak as the |iquid, an ink jet héad cartridge having the ink jet head,
-an inkgfﬂ Jecording apparatus, more particularly to the ink jet recording
head, the i,nk jet head cartripge:using the sane, and an ink jet head 10

ki‘t, and an:ink jet recording:apparatus, in which the recording head is
el ongat ¢d having a plurality of substratg having ejection energy generating
el ementS. The present invention also relates to a manufacturing method for

the ink jet head. Additionally, it relates 15 to a nethod of injecting the
ink into an ink container. The present invention is applicable not only
AN INK JET RECORDING APPARATUS

FIELD OF THE INVENTION AND RELATED ART
The present invention relates to liquid jet
5 head, an ink jet recording head using ink as the
liquid, an ink jet head cartridge having the ink jet
head, an ink jet recording apparatus, more
ﬁarticularly 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 iﬁk into an ink
container.

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

20 A recording apparatus such as a printer,
copying machine or facsimile machine, is so
constructed that on the basis of image information, an
image of dot pattern is formed on a recérding_material
such as paper, plastic thin plate, textile A;Ithe

25 like.

The recording apparatus can be cl%ssified; on

the basis of the recording system, an ink jet type, a



to a printer used in an.officet-or.a printer fdr”feXt{le-pfinting..ZO
‘A recording apparatus such as a printer, copying nachine or .facsimle

. machine; is so constfucted-that on the basis of image information, an inage

of dot pattern is-formed on a recording material such as paper, plastic

. thin plate, textile or the 25 | i ke. The recordi ng apparatus can be

classified, on the basis of the recording system an ink jet type, a - 2-
‘wi.re dot type, a thermal type, an el ectrgphotographic type or the Iike.
Anong them an ink jet type (ink :

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 ;iqﬁid {ink) draoplet is ejected through an

5 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

1¢ 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

15 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

20 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

25 transducers (ejection energy generating elements).
However, in the manufacturing of such a line recording

head, it has been very difficult to manufacture it



jet printing apparatus) i s constructed such that recording liquid (ink)
droplet is ejected through an 5. ejection outlet of an ink jet recording
.head onto a recording material. The ink jet type has the advantages-that

't he high speed recording is possible with I ow.nozzl e,

that a w de range of . .

recording materials are usable, and 10 that the color inage recording is
easily acconplished, and therefore, i't is wdely used recently Anong the
ink jet type, a thermal ink ejecting typegsecording head using pressure
resulting fromthermal expansion produced by application of 15 t her ma
energy to the ink, is advantageous i'n that the responsivity to the
recording signal is high that the density of the ejection outlets can be
i ncreased wi t heithoutfanyldgfect in the ejection energy generating

element all over the entire .width of the recording

area.

More particularly, in the case of a line

S recording head covering A3 size recording sheet at the

density of 400 dpi (dot per inch), 4736 ejection

energy elements a pair of electrodes and a heat

generating resistor therebetween (in the case of the

thermal ink ejection type) have to be provided without

10 any one defect, which is very difficult.

Therefore,

the head cost is very high with the result of

difficulty putting it into practice.

Heretofore, various proposals have been made.

For example, Japanese Laid-Open Patent

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

. 232749/1992, 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 member with high precision in

20 according ﬁith the nozzles density.

More particularly, the recording heads are

disposed in a stack as manner on the opposite surfaces

of the supporting material to provide one long ink jet

head. With this method, the relatively small heads

25 are disposed on the opposite surfaces of the

supporting member, and therefore, there exist a

marginal area on each side. For this reason, the



. In the thernmal energy ink ejection type,.it-20 'is particularly expected
-from'the standpoint. of the high speed recordlng that a long full-line type
recordi ng head (fuII-Ilne recordi ng head) covering an entire width of the
recording material "by having ejection outlets and correspondi ng

el ectrot hermal 25 transducers (ejection energy generating el enents).
However, in the manufacturing of such a line recording head, it has been
very difficult to manufacture it -3—gWi thout any defect in the ejection
energy generating elenent all over the entire width of the recording area.

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

5 electric signals required for driving the head and the
ink to be ejected. have to be supplied to both sides
of the supporting member, with the result of very high
manufacturing cost. In addition, the size of the ink
jet head is large because small heads are disposed on

10 the both sides of the supporting membex.
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

13 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

20 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

25 be prevented at both sides of the small heads. In
this long head, the small heads are arranged without

changing the nozzle pitch, and therefore, at the



Mre particularly, in-the case of a'line 5 recording head coverlng A3 si ze
f-recordlng sheg¢t at Ihe denS|ty of 400 dpi (dot per inch), 4736 ejection -
energy el enents a pair ‘of ‘el ectrodes and a heat generating resistor
t herebet ween (in the case of the thermal ink ejection type) have to be
provi ded without 10 any one defect, which is very difficult. Therefore,
the head cost is very high with the result of difficulty putting it into
practice. Heretofore, various proposal s.§ave been nade. For exanpl e,
“Japanese Lai d-Open Patent 15 Applications Nos. 132253/1980, 2009/ 1990,
229278/ 1992, 232749/1992, 24192/1993, have proposed that relatively easily
nanufacturable heads haV|ng 32, 48, 64 and 128 ejection outlets, are
connect ed on tYppaskienrsidest p@nﬂsamahbehm sUpEpcimllef@nMélﬁreﬁth hi gh
recision in . _ _
P 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
5 nozzle and the side surface is required to be not more
than 63.5/2 = 30 pm. This incliudes 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
10 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

15 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,

20 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

25 individual heads are exchanged through trial and error
to finally provided one satisfactory long head. This

also increasses the cost.



20 according with the nozzles density. Mre particutarly, the recording

heads. are di sposed in a stack as nmanner on the opposite surfaces of the

supporting material to provide one long ink jet head. Wth this nethod,

t he

relatively small heads 25 are di sposed on the opposite surfaces of the

supporting nenber, and therefore, there exist a marginal area on each side.
For this reason, the -4- heads can be relatively easily nounted by head
nounting neans so that there is a relatlggly high latitude in the design of

t he head arrangenment However,

- 10

15

20,

25

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

in the recording head of this structure,

t he



5 electric signals required for drivi-ng the head and the ink to be ejected, -
have to be supplied to both sides of the supporting nembet, ‘wi-ith the result
‘of very high manufacturing cost. ILn addition, the size of,the ink jet head
is large because snmall heads are di sposed on 10 the both sides of the
~.supporting menber. Additionally, each part, particularly the supporting
“menber -for the small heads, is required to be very high accuracy in the
flatness on each side, the paral I el i sm between the sides, the di st ance

. between 15 the surfaces, with the resulf of very high cost. In another

met hod, a plurality of snall heads as di scl osed in Japanese Lai d- Open
Pat ent Application No. 229278/ 1992 are di sposed on one side of the

substrate to phavinge passsgengeoedebpotdiit botfhe fbctit drgihe
above-descri bed drawbacks are partly
generating elements of the plurality of element
substrates.

According to another aspect of the present

5 invention, there is provided a liquid ejection
recording head for ejecting liquid comprising: a
plurality of element svbstrates each having a
plurality of ejection energy generating elements far
ejecting the liguid; a base plate for supporting the

10 plurality of élemsnt substrates on one surface thereof
in an array; a grooved member having a length

'corrasponding to a length of the array and having
passages corresponding to the ejectiom energy
generating elements of the plurality of element

15 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

20 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:

25 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



rehDved, ‘However, wth résperth the~LnkﬁsuppLy system the ink has stiltl
to be supplied to the-indiVigdal small heads with the result of -high cost. . °

. Vhat is.nore difificul €. is-tthat the'i'nk 1'eakage has to 25 be prevented at

both sides of tHe smal'l heads. " In this long head,- the small heads are
arranged wi t hout changing the nozzle pitch, and therefore, at the
opposite sides of a small head, the tolerance thereat is |l ess than only one
hal f the nozzle pitch. For exanple, whengthe nozzle pitch corresponds to
400 dpi (63.5 [err]nm, the distance between the center of the end 5
nozzl e and the side surface is required to be not nore than 63.5/2 = 30 pm
Thi s includes one half of the

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

S 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

10 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

15 = 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.

20 According to a further aspect of the present
invention, there is provided an ink jet head
manufacturing method comprising the steps of: a step
of arranging a plurality of elemeant suhstratés each
having a plurality of ejection energy generating

25 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



nozzle width. If it is 12 pm the rest is less'than 18 pm Wat is
:requires i's'to seal for preventing the ink | eakage wth this dinension,
which is highly 10. difficult with the result of very high manufacturing
cost. of the recording head. The foregoing is the explanation of the problem
with the manufacturing for-the two types of the recording heads. Fromthis
standpoint of 15 designing, the followi ng problem are involved. 1In both
of the types, a plurality of small headg-are arranged, and therefore, the
smal | heads are positioned with tolerance with the result of snal
difference in the ink ejecting directions (front-back, 20 | eft-right, and
angul ar deviations). This may result in-non-uniformprinting as a hol e of
‘the ink jet h®i¥rapibynef elecment guhstaptesc andsbavinghths different,

plurality of yrooves for constituting passages
corresponding to the ejactioﬁ energy generating
elements.

5 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

10 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

1% 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,

20 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

25 description of the preferred embodiments of the
present invention taken in conjunction with the

accompanying drawings.



which may result in printing non- unlforn1ty Therefore in order-t.o prOV|de
hi gh ‘quality inmage, the 25  individual heads are exchanged t hrough trial -
and error to finally provided one satisfactory Iong head. This also
i ncreases the cost. SUWARY OF ‘THE | NVENTI ON Accordingly, it is a
princi pal object of t he present invention to provide a small size and
I nexpensi ve recordi ng apparatus capable of effecting 5 high speed and high

“.quality printing. It is another object .ofgdhe present invention to provide

an ink jet head manufacturing nmethod for manufacturing an ink jet head with
high yield and | ow :

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

5 arrangement 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

10 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

15 an ink jet recording head according to the present
invention.

Figure 6 is a schémetic view illustrating a

. positional relationship betwesn a heater board and a
top plate of an ink jet recording hesd 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 ig an exploded perspective view of

25 an ink jet recording head according to an embodiment
of the present inventionm.

Figure 9 illustrates an ink jet recording



cost. 10 Lt is another ,ohj. ect of the present jnvention to: -
~provi-de-a small size.- lnexpens1ve |nk Jet head capabl e of effecting printing
~wifh high quality &nd. high speed. -lt-fis"a further object of the present 15

~inventi'on'to provide an ink jet head kit and an ink refilling nmethod into

an ink container, by which the.ink jet head can be repeatedly usable by
refilling ink, so that the running cost~ldan be reduced. According to an
aspect of the present 20 invention, there is provided an ink jet recording
head for effecting recording mﬁth ejection of ink conprising: a plurality

of el enent subs a plurality of ejection energy generating
el enents for ‘Tﬁ fﬁ}?‘ﬂf—? se plate for

Figure 10 illustrates a positional
relationship between the heater board and a top plate.
Figﬁre 11 is a schematic view of a structure
5 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.
10 Figure 14 18 a schematic view illustrating a
top plate used in this invention.
Figure 15 schematically illustrates a top
plate used in this invention.
Figure 16 schematically illustrates a head
15 cartridge according to an embodiment of the present
invention,
Figure 17 illustrates a recording apparatus
according to the present invention.
Figure 18 illustrates a recording apparatus
20 according to the present invention.
Figure 19 illustrates au ink jet head kit

according to an embodiment of the present invention.

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

ink liquid, but the preseant invention is not limited

to this,



25 supporting the plurality of elenent substrates on one surface t her eof
in an array; a grooved nenber having.a | ength corresponding to a | ength of

t he. array and havi ng passages corresponding to the ejection energy
generating el ements of the.plurality of el ement substrates. According to
anot her aspect of the present 5 I nvention, there is provided a |liquid

ej ection recording head for ejecting liquid conprising: a plurality of

el ement substrates each having a plurali y of ejection energy generating
el ements for ejecting the liquid; a base*plate for supporting the 10
plurality of elenent substrates on one surface thereof .

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_

5 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

10 the present invention. In this embodiment, the ink
jet head has 3008 nozzles (printing width of 212 mm)
at a density of 360 dpi (70.5 pm).

| A substrate (heater board) 100 has 128
ajection energy generating elements 101 thereon at

15 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

20 the ejection energy generating elements 101 at proper
timings and width electric energy supply pads 102 for
supplying electric energy for driving the ejection
energy yenerating elements 10l. The heatar board is
alsc provided with Function elemeﬁts such as shift

25 resister or the like functioning to output parallel
signals to the ejection energy generating elements on

the basis of sericus input sigmnals.



In an array, a grooved nenber having a Iength correspondlng to.a. Iength of
the:array- and having passages corresponding.to the ejection: energy. ..
_generatlng el-enents.-of the plurality of element 15 substrates.: Accordlng
to a further aspect of -the present invention, there is provided an ink jet
recording apparatus for effecting recording with ejection of ink '
conprising: an ink jet recording head for effecting 20 recording with
ejection of ink including a plurality Qfi#) ement substrates each having a
plurality of ejection energy generating elenments for ejecting the ink; a

. base plate for supporting the plurality of elenent substrates on one
surface thereof in an array; 25 a grooved nenber having a |l ength
correspondi ng to a | en§ghmples hef drhrenmatrec-ilady iofg thassabssrate r espondi ng

include monacrystal silicon, polycrystal silicon
glass, metal or ceramic matéfial in the form of a
plate.

5 ' '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
10 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

15 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 between adjacent

20 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. |

25 In Figure 1, the baseﬂﬁlate 300 is provided
with a wiring board 400 by an aghesive material,

similarly to the heater board 100, A predetermined



to the ejection enengy-generating'elehents of the

signal for driving.the €jection energy generating el enents.

_ plurality of el ement
substrates; and driving signal supp!lying .neans for Supplying a driving

Accordlng to

a
~yet further aspect of the 5 present invention, there is prOV|ded an.ink je
head kit conprising: an ink jet recording head for. effecting recordlng W t
ejection of ink including a plurality of element substrates each having a

- plurality of ejection energy generating-Blenents for.

10

ej ecting the ink;

a base plate for supporting the plurality of. elenent substrates on one
surface thereof in an array; a grooved nenber having a |length

positional ralatidnship ia 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 aisq provided with a

5 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

10 provided with grooves 200 for constituting ink

passages correspoﬁding to ejection anergy 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 coustituting a liquid chamber in fluid

communication with the plurality of passages for

supplying the ink to the passages 202, and an ink

supply port 204 for receiving the ink from an ink-

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

20 encugh to cover all the ejection energy generating

éelements on the all of the heater boards 100 (a2 length

corresponding to the array of the ejection energy

genarating clements).

In this inveation, the top plate 200 shown in

26§ Figure 1, the top plate 200 is connectad with the

heater board in such a manner that a predetermined

positional relationship is established between the

t
h



corresponding to a length of the array and having passages corresponding to-
. the ejection energy 15 generati-ng.el ements of .the plurality of elenent -
.'substrates;- an ink ‘container for contalnlng ink to be supplied-to the ink
. -jet recording head; and ink filling nmeans for filling the ink to the ink
- container. 20 According to a further aspect of the present
“invention, there i s provided an ink jet head manufacturing nethod
conprising the steps of: a step of arrai@-ng a plurality of element
substrates each having a plurality of ejection energy generating 25
el ements on a base nenber' a step of coupling, with the plurality of

el enent substrates, g&goved menber havihg a |length correspondlng to an
array of the passages and the ejection 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

5 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,

10 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

15 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.

20 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 ¢onstant by pins on the

25 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



-9--plurality of elenent substrates and having the pIuraIJty of ‘grooves’ for
constituting passages cor respondihg- t.o the ej ection energy generatlng -

- elenments. 5 .. According to a yet further-aspect of the present

i nvention, convenient ink filling nmethod is provided. According to an
aspect of the present invention, the necessity for using one |ong recordlng
10 - head involving | ow yield, is elimnated, and high yield heads having
64 or 128 ejection energy generating eanants are usable, and therefore.
the yield of the recording heads and the | ow cost

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.

5 Subsequently, the positional relatiomship 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

10 heater in the dirsctien A by the clamping machine,
through image processing process. 'Then, an orifice
‘corresponding to the 1504th nozzle with checked in a
direction B. The positional relation is adjusted in
the direction X such that the position determined in

15 the direction B is aligned with the position 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

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. The hand 206 is removed while
pressing the top plate in the direction B (y), and

25 then they are fixed togethar by a spring 500 (Figure
5).

In this embodiment, the clamping method uses



manuf acturing, are acconptished. Additionally,. even if 15 a plurality of
Substrates -are used, the grooved nmenber ‘i s-common, and therefore, the
directions of:the passage and the .ejection outlets are: -made uni form as
compared with the structure using small heads each having the substrate and
the top plate, and therefore, 20 a |l ong head capabl e of providing good
I mges can be manufactured with | ow cost. These and ot her objects, features
and advant ages of the present inventiopyyil| becone nore apparent upon a
consideration of the following 25 description of the preferred enbodi nents
of the present invention taken in conjunction with the acconpanyi ng
dr awi ngs. i '
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 hoard 100 are fizxed with
5 the relationship shown in Figure 6.
The top plate 200 described in the forcgoing
may_ﬁe manufactured through a known method such as,
machining {(cntting). molding., injectiocn,
photolithagraphy or the like,
10 As described in the foregoing, a long grooved
top plate is mounted on a head member having a
plurality of heater boards each provided with a
plurality of energy gensrating elements, more
particularly, on one side of the base plate. To the
15 ink jet recording head thus manufactured, the is
supplied into the liquid passage through the liquid
chamber constituted by the recess 201 of the top plate
from the ink supply port 204, For the ink ejection,
an electric signal is spplied to an ejection energy
20 generating element disposed corresponding to an
associated passage, so that the ink is heated by the
thermal energy produced by the ejection energy
generating element. By the heat, film boiling is
produced in the ink with the result of creation of a
25 bubble to provide a presénra to eject the ink through
the ejection outlet {(orifica) 203.

In this embodiment, 10 heater boards are used



BRI EF DESCRI PTI ON- OF THE DRAW NGS Flgure 1is a- schenatlc perspectlve view
~:of an i nk j et recordlng head. "Figure 2 is ‘a -schematic viewillustrating 5
~.-arrangenent of a heater ‘board for ‘an ink jet recording head according to an -
-embodi ment of the present i nvention.” Fiigure 3 is a schematic view
illustrating a top plate of the ink jet recording head according to 10 the
enbodi nent of the present invention. Figure 4 illustrates a manufacturing
step of the ink jet recording head accongi.ng to the enbodinent. Figure 5 is
a schematic perspective view of 15 an ink jet recording head according to
t he present :
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
5 simplified. downsized and in expensive, as compared
with a plurality of small heads each having the top
plate mounted on each heater board. Also, the
manufacturing yield can be incraased. In addition,
since a plurality of heater boards are disposed on one
10 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
15 individual passages are uniform as contrasted to the
case that small heads are arranged. Particularly when
one top plate is used, the directions of all of the
passages are aligned by one aligning operation, so
that long head free of printing deviation, can be
20 easily provided.
. Thus, the ink is 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.
25 When a small head are used, there is a

necessity for effacting sealing for each small head.

However, in this embodiment, the since the top plate



i nvention. Figure 6 is a schematic viewillustrating a pdsitional

rel ati onshi-p 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

I nventi-on.

9 illustrates an ink jet recording hesd of background art.

10

15

20

25

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 o?ifices (ejection holes) for ejecting 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

i nventi on.

ink jet recording head according to the present
_ Figure 8 is an expl oded perspective view of 25 an ink jet
recordi ng head according to an enbodi nent of the present

Fi gure



Figure 10 illustrates a. positional relationship between theiheatekjbdafd”'“

‘and a top plate. Figure 11is a schemati'c view of a structure 5 of a-

- . recordi'ng,. head of" the background art. Figure 12 illustrates thermal
behavior.in the head of "t he background art.. Figure 13 schematically
illustrates a top plate used in this invention. 10 Figure 14 is
‘a schematic viewillustrating a top plate used in this invention. Figure 15
schematically illustrates a top plate #28dé in this invention. Figure 16
schematically illustrates a head 15 cartridge according to an enbodi nent

of the present invention. Figure 17 illustrates a recordi ng apparatus

i)

15

20

25

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



according to the present invention. Figure 18 i 11ustrates a recording
apparatus 20 according to the present invention. Figure 19 illustrates an
ink jet head kit according to an enbodi nent: of the present invention,
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS 25 | In the follow ng
description, the liquid is ink liquid, but the present invention is not
limted to this. -12- In this invention, the recording neans not only
the recording of characters or letters-ak-nmeani ngful inage, but includes
meani ngl ess patterns.
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
8 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
10 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 aligned nsing image
15 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,
20 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
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



.The recording material nmay be, paper, plastic 5 ~shee
textile, strings, wood, |leather, -netal. plate on which

t, plastic plate,
the ink can be.

applied?bytthe recordi ng head. Referring to Figure 1,. there is shown ngjor

parts of ‘an ink jet head according to an enbodi ment of

10 the present

‘invention. In this enbodinent, the ink jet- head has 3008 nozzles (printing
-wdth of 212 nm at a density of 360 dpi (70.5 [err]n). A substrate (heater

board) 100 has 128 ejection energy genes2®-i ng el enents 101 thereon at 15

predeterm ned positions at the density of 360 dpi. In

thi s enbodi nent,

t he

element is in the formof a heat generating resistor for generating energy

can be applied to the ink. The heater board is provide
for receivi ng®BREecFRY S8FgRE| e Andjthn Fme silicone

dalthestonal pads

the purpose of alignment with the accuracy of the

height of %1 um.

After the bonding layer is cured,

the gap

5 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
capillary force. In this manner, a first
10 provided in this embodiment.

Then, the heater board and a PCB

and using

substrate is

board

already bonded on the base plate 300 are electrically

connected through wire bonding. Thereafter, it is -

connected with a top plate 200 having grooves for

15 constituting ink passages and having an ink 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

20 jet recording head is manufacfured. When

printing operations are carried out using

the actual

the thus

produced ink jet recording head, satisfactory high

quality printing was provided without missing part.

Practically, there has not been any problems of

25 ejection power leakage (crosstalk) of the

end nozzles of each of the heater boards.

ink at the

The descriptioh will be made as to the



20 " the ejection energy generating elenents 101 at proper.timngs_ and
wi dt h-el ectric_energy supply pads 102 for supplying electric energy- for

- - driving the eJectlon energy generating el ements 101. The heater board is

al so provi.ded with function el ements such as shift 25 resister or the

| i ke functioning to output parallel signals to the ejection energy
generating el enments on the basis of serious input signals. Exanpl es - of
the material of the substrate include md%ocrystal silicon, polycrystal
silicon glass, netal or ceramc material in the formof a plate. 5

The heater board 100 is bonded and fixed by

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

5 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

10 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

i3 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

20 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).

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

heater boards, the abutment portion is made smoother



adhesive materi-al on a surface of a supporting nenber (base plate, 300. of
alum num stainless steel or another netal or.ceranic.mterial). Figure 2
il'lustrates a state in which a 10 plurality of heater” boar ds 100 are

di sposed on one side of the base plate 300 with small gap. 'between adj acent
ones, into an array, The heater boards 100 are bonded and fixed by the
adheS|ve material 301 applied with a predeternined thickness thereon at 15
predet erm ned positions on the base pl a4-300. The heater boards are bonded
wi th such a high accuracy that an interval between adjacent end ejection
energy generating el ements of adjacent heater boards I's substantially equal
to the interval between adjacent 20 ej ection energ generatlng el enent s

within the hé® dhsagalanto @Pd—tl?ﬁrﬁff"é?r]ﬂ?tt%ec &f t he adj acent
accomplished,

As thé sealant, the known material uséd in
the ink jet recording appa:atﬁs manufacturing or a
5 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
10 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
15 the heater boards by a wall of the top plate.
| | When a plurality of substrates are
successively placed on the same surface of a support
in the manufactuvring of the recording head, it is
desirable that a small gap is provided between
20 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.
29 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



heater boards may be as it is; it the ink doés;not I'eak, but in this

enbodiment, it.is sealed with a sealant 302. 25 L In Figure 1, the
base plate 300 is provided with a wiring board 400 by an adhesi ve materi al,
simlarly to the heater board 100. A predeterm ned -14- positional

relationship is established between the pads 102 on the heater board 100
and the-signal and electric energy supplying pads 401 on the w ring board.
The wiring board is also provided wth-a58 connector 402 for supplying
the external printing signals and driving electric energy.

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
5 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
10 ejection outlet adjacent the gap may he 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 -
15 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
20 dimengional 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 +
25 +5x%2 = 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



The descfiption,mﬁll be made as to grobvéd'top pIate 200.'As shown in
Figure .3, the top: plate: 200 is 10 - . provi ded.w th grooves 200 for" -

| “constituting ink passages-corresponding -to ejection energy generating

el ements 101 on the heater boards 100 orifices 203 in fluid conmunication
with the associ ated passages to eject the ink toward the recording
material, a recess 15 201 for constituting a liquid chanber in fluid
communi cation with the plurality of passzges for supplying the ink to the
passages 202, and an ink supply port 204 for receiving the ink froman ink
contai ner (not shown). The top plate 200 is [ong 20 enough to cover al
the ejection energy generating elenments on the all of the heater boards 100
(a length cor G%n@iﬁi gRclateENalofof He =7t om Wathghhe gap

therebetween to provide the same interval within the
heater board. On the other hand, the top plate 200
faced to the base member ha§ grooves 202 for

5 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

10 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

15 202 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,

20 By using the above-described structure
described hereinbefore for the wall of the top plate,
it is possible to cover the gap by the wall thickness
Wl = 36 pm which is lazger than the gap L which is 28
rm (L = 14 + 14) at the maximum as a result of

25 manufacturing tolerance. Actually, there is an error
when the top plate is aligned with the heater boards

(vsually +4 pm approx.), the gap can be covered-



. genefating'eLenents). In this invention, the top plate ZOO;shomn in-25
~Figure 1, the top plate 200 is connected with the heater board in such a
manner that a predetermned positional relationship is established between

‘t he passages 202 and the ejection energy generating elenents 101 on the
heat er board 100 on the base plate 300. The material of the top plate 200
may be any, if the grooves can be fornmed correctly. Preferably, it 5 has
hi gh mechani cal strength, high dinensiapgl- stability and high durability
agai nst the ink. Exanples of preferable materials include epoxy resin,
acrylic resin, diglycol resin, dialkylcarbonate resin, '

thereby sufficiently aven 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 leﬁkage of the ejection

5 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

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 batween passages 106 of the ink jet head
and ejection energy generating elements 101, wherein

15 the ejection energy generating elements are
substantially at the centers of the respective
passages (a nearly equal b). Reference numeral 1105
designates an ejection outlet, and a reference numeral
1101 is a wall for constituting the passage. When a

20 long head having 3008 nozzles in such an ink jet head
is used to effect the rucording., or when the recording
is effected under very high temperature ambience or
under a very low temperature ambience, there is a
liability that, as shown schematically in Figure 12,

25 the positional relationship between the passage and
the ejection energy gensrating element may be deviated

due to the difference between the thermal expansion



unsat ur at &d pol yester resin, polyurethane resin, 10 polyinide~resin,
‘mel'am ne resin, phenal resin, urea resin materials.

i“'polysalphon. pol yet her sal phon or the like is used because of the

"nol dability and durability against the liquid. The description wll

Particularly,

be nmade

.as to the 15 connection between the top plate and the support for the

On the base plate 300, a plurality of heater boards 100 are
bonded and connected with a predeterm nggqdi mensi onal relation. 20
as shown in Figure 4, the above-descri bed base plate is

heat er boar ds.

Subsequent |y,

pl aced on a base 205 at a predeterm ned position,

(the entirety
determned to

10

15

20

25

of a cl anpi ng machi ne

thereof is not shown). The position of the base plate is

deefhintsients bf mhesbasetfpbate 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 the heater 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 = 105y = 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



25 base 205 Subsequently, the top pIate 200 is placed on a hand 206 of the
cl anpi ng or connecting machine.: The top plate 200 is al so placed on the
hand 206 -at t he predeternined position, so that the positional relations
t her ebet ween are assured to a certain degree by placing the base plate 300
and the top plate 200 on the base 205 and the hand 206 in this manner. 5
Subsequently, the positional relationship is checked with a m croscope of

t he clanping machine. First, the 1504th ater 101 (one half of the nunber
~of ejection nozzles 3008) is checked in"@direction A In other words, the
position is correctly determned for the 10 heater in the direction A by

t he cl anpi ng nmachi ne,

countermeasure is desirably taken against the thermal
expansion. _
Figure 13 shows such an embodiment, wherein
the grooved top plate is schematically shown, wherein
5 (a) is a top plan view, (b) is a front'view, (c) is a
bottom plan view and (d) is a sectional view.
The top plate 200, as shown in Figure 13, (4)
which is X-X cross-section, a supporting member 205
' capable of adjusting the thermal expansion coefficient
10 of the top piate 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
15 embodiment, it is of stainless steel as in the base
plate. The surface of the supporting member 205 has
been subjected to a surface treatment such as blast
process. knurling process, by which the contact with
the resin part of the top plat 200 is further
20 improved. With this structure, the thermal expansion
coefficient of the top plate 200 is closer to that of
the stainless steel. By doing so. the top plate 200
of the head and the base plaile 300 thereof have the
thermal expansion coefficient equivalent to each
25 ather, and therefore, no significant deviation occurs
between the top plate 200 and the base plate.

There it also a thermal axpansion difference



t hrough i mage proce55|ng process. Then, -an orifice correspondi ng to"the
1504t h nozzle with checked in a direction B. The positional relation is
adjusted In the direction X such that the position determined in 15 the
direction Bis aligned with the position observed in the direction A The
position adjustment accuracy of the clanplng machine is [err]2 [err]m and
therefore, this accuracy is assured in the positioning in the 20

direction X Subsequently, the hand 20G4gs 1 owered in the direction 2 while
mai nt ai ni ng the positional accuracy, so that the top plate 200 is clanped
on the heater board 100. The hand 206 is renoved while pressing the top
plate in the direction B (y), and 25 then they are fixed together by a
spring 500 (Fbguweeh)the single heater board 100 and the top plate,

but the deviation is so small that the ejaction
performance is not influenced.

in this embodiment, the supporting membar 205

5 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

10 resin material is improved by machining the surface of
the supporting member 205, but if the contact between
the supporting member and the resin part is good
enough, this net inevitable. However, the top plate
has been manufactured by injection molding while the

15  suppurting membar is therein, but the sufficient
contactness is not always assured by such an injection
molding, and tﬁerefore, the surface roughness is
preferably provided on the surface of the supporting
menber 205 to improve the conlactness.

20 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 delibarately retained, or the surface is

25 ~roughened by sandblasting. In any case, biting occurs
between the core material and the resin material so

that the thermal expansion of the core material is



~I'n this enbodi nent, the clanping nethod uses -17- mechani cal el enent
such as :spring, but another nethod is. usable for exanple using an adhesive
“material alone or&in combination with the spring. 1In any event, the top
plate 200 and the heater board 100 are fixed with 5 the relationship
shown in Figure 6. The top plate 200 described in the foregoing may be
manuf act ured through a known met hod such as, machining (cutting), nolding,
i nj ection, photolithography or the |ike-310 As described in the
foregoing, a long grooved top plate is mounted on a head nenber having a

closer to the resin material.

The improvement of the contactness between
the resin material and the supporting member, may be
accomplished by the provision of the surface

5 roughness, or by applying a coupling material such as
silane coupling material 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. |

10 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

15 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

20 state of ejection performance af 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

25 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



plurality. of heater boards- each provided.mﬁth a plurality of energyiT

. generating el ements, nore particularly, on one side.of the base plate:  To. -

the 15 ink jet recordi-ng head thus manufactured, the is supplied into the
-liquid passage through the |iquid chanber constituted by the recess 201 of
the top plate fromthe ink supply port 204. For the ink ejection, an
electric signal i's applied to an ejection energy 20 generating el ement
di sposed corresponding to an associ ated pgmsage, so that the ink is heated
by the thermal energy produced by the ejection energy generating el enent.
By the heat, filmboiling is produced in the Ink with the result of
creation of a 25 bubble to provide a pressure to eject the ink through
the ej ection owdustlifigr wiitberhe(OBain ragserblnbedidrdiereforeeattri®oards are
used desired to have high machinability and heat radiation
property to gquickly release the heat coming from the
heater board. In view of the abova, the aluminum is
5 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
10 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}
between first nozzle and the last nozzle of 3008
15 nozzles (= 3008 x 70.5 pm x (temperature - 25 °C) x
(thermal expansion coefficient difference) x (1/2)).
The temperature when the head is assembled is
25 °C, and the temperature difference is based on this
temperature.
20 The temperature of the recording noszzle 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, Lhe taemperature 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



to prOV|de 1280 ejection energy generating elenents in-the | ong head:

However, the nuiber of .heater boards is not Ilnltlng ‘and it may be t'Wo or”ﬁ

nore. Wth this structure, the ink supply systemis 5 -sinplified,

‘"downsi zed and in expensive, as conpared with a plurality of small heads
each having the top plate nmounted on each heater board. Also, the

manuf acturing yield can be increased. In addition, since a plurality of
heat er boards are di sposed on one 10 S|dg of the base plate, the electric
wWiring can be sinplified. In addition, %g top plate covering an array
of energy generatlng elenents prOV|ded by the plurality of heater boar ds,

is mounted on the.ba BPSctical.

head ig kapt is 60

waever, the ambience in which the

o
C at the highest, ang the data at
this temperature are alsp given,

10

15

30

25

oy P — e



nmenber, and therefore,. the directions of the 15 individual passages are .
unlforn1as contrasted to. the.caseé-that 'srmall: héads are arranged
:Partlcularly when...one: top plate is used, the directions of all -of the
passages, are ali.gned by one aligning operation, so that |ong head free of
printing deviation, can be 20 easily provided. Thus, the ink is ejected

t hrough an |ntegral orifice plate. and the passages are al so |ntegral SO
that the ejection and ejection dlrectlogg are uniform as if it is a S|ngle
| ong head. 25 When a snal | d are used, there is a necessity

for effecting sealing for each small head. However, in this enbodinent, the
since the top plate

{
o
o8 i
b :
fet{l AWt im]|Q@A
-~ d -~
w3 [ R
B I R
Ol =
o i |
S . & g E1E| B
w%m::: E.:LE-:I- Al ajal =
gml o Q{2 |~ fo Wy jw |
3. Ol — 5 Ry IR
Ro ~— | © [w]
o Yt M) e -
BE- o | » b
B |0 D
l'"‘cc'l - e
w vivlololw sleviojo
B N T R N . B O [ I
=] o
E‘ wgwmn o lm | m
-
L))
L] e ) o
K3 o
ﬁ FUR o 4
] ;33 ttojlolm 5:3 I =S Y O
W ]
oo 1~
) ol ~
3 |9
- g E| Bl &8} €
g—s:’: E-E.g-:‘-w £~ A B U [~ W =
Eg?m O oy | e= | - 11 o™~
50 © {1 N |- | - o W | o N
Y ol - -
ey L]
E o | X o
B4 O M
o . <
A~ N~ -
» * Q
g |elele|ple |21ele s
-l ololioolof=~ olojolo
(] winje{imlAO O iwvm i imn
% n o u W
~ a i m
ah a o ¢ o
e ~o v
a oo ® dm M
w ey M o wr M
2 38 38 o
Wmn ~— muyy




-19- covers a plurality of heater boards, the number of sealings is small
. Particularly when, only one top plate is used, one sealing is enough a
plurality of top plates 5 each covering a plurality of heater boards not-

all of the heater boards, may be used in the present invention, but use of
the single top plate is nost desirable. In this enbodinent, the top plate
I's provided 10 with orifices (ejection holes) for ejecting the ink. This
is preferable because the ink ejecting_dicrections are determned by the top
pl ate so that the high speed and high quality head can be nost easily
provided. Even if the top plate is not provided with orifices,

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.

8 F: Eiecting direction deviation is recognized in
the print.

NG: Ejection deflection is remarkable, and with

ejection failure sometimes.

10 The problems are all resulted from the
positional relationship between the nozzle and heater.
In this ezperiments, 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
15 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 problenm.
From the foregoing, it bhas been found that
20 there arises practically no problem if the thermal
expansion coefficient difference (25 °¢C - 50 ©¢) is
less than 10x10~% between the base plate and the
. supporting member. Further preferably. it is not
larger than 2.6x1078. |
25 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



15 that is, even if the orifices are provided by the connection- between the.
- heater board and.the grooved top plate, the directions of the ink passages
- ‘can be aligned using the long top plate in this invention, and therefore,
the stability of the ink ejection 20 direction can be assured, which
[eads to satisfactory inmage printing. However, the top plate integrally
having the orifices is better since the ejecting directions are aligned
nore accurately, and since the manufactuggng steps are sinplified. 25

In this enbodi ment, the gap between the adjacent heater boards is seal ed by
a sealant. The detailed description will be made as to the sealing

- of the performance desired for the head, the bass
plate may be of stainless steel, aluminum, ceramic
material, resin material or the like, and the
supporting material may be of stainless steel,

5 aluminum, ceramic material, glass material or the
like, if they are equivalent within the range above-
described.

However, as described above, when the
considerations are paid to the machinability. thermal

10 conductivity and the contact property with the resin
material, the base'plate is of aluminum material, and
the supporting material is stainless steel materials.
Using the above~described structure, even if the
temperature of the head itself increases, there occurs

15 no 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.

20 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,

25 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



+-20- for the gap. Wien a plurality of heater boards are nounted on-a
support, the heater boards may be abutted to each other, but with this
arrangenment, the foldiowi ng problens arise. The flatness of the 5 abut ment
surfaces of the heater boards have to be very high. |If foreign matter is’
sandw ched therebetween, the positional accuracy is not enough. The heater
board may be damaged by the abutnment. The heater board nmay be devi ated by
t hermal expansion. In order 10 to prevegg_this, in this invention, the
heat er boards are arranged with gap therebetween. However, in such a case,
the follow ng problens arise. (1) By the provision of the gap, the ink is
easily | eaked at the bottom of the passage at the end 15 portions of the
unit, and uportegpernatiore coefdhciente 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
5 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
10 top plate. The supporting member 205 in Figure 15 is
| in the form of a pipe, and the opposite end portions
thereof are projected beyond the top plate. The pipe
is provided with a slit to permit fluid communication
betwoen the inside of the pipe and the liguid chamber
'15 201. 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
20 rigidity of the supporting member 205 can be
significantly increased. In order to use the
supporting member as the ink supply pipe, the
supporting membear is reguired to have the rigidity as
the supporting member and anti-coxrosion property
25 against ink. Recently, acidic alkaline ink is widely
used, and therefore, it is required to have durability

against the material. Preferably, the cost is low.



ink enters the gap with the result. of crosstalk at the end portions. (2)
- The ink enters the gap between the protectionfilmor the like resulted.
the unit end with the result of electric
Such liabilities arise. In view of this, in this enbodi nent,

fromcutting or the like of 20

corr osi on.

t he

gap is sealed by a resin material (Figures 6 and 7). Figure 8 shows such an
ink jet recording 25 head. |In this Figure, the sane reference nuneral s as

in Figure 7 are assigned to the correspoggling el ements. In this exanple,

the base plate 300 is -21-

10

13

20

25

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 8US 303, 304, 430 or 420. From the atandpoint

of machinability and cost, aluminum alloy is

preferable, but stainless steel is preferable from 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 parts

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



~provided with a guiding groove 7 in order to control the flowabili
"silicone resin material curable.at normal tenperature to fill .the

bet ween adj acent heater boards. .The. gui di ng groove preferably has

rectangul ar, square, V cross-section or the like. The description

made as to the manufacturing nethod of the ink jet recording head

Figures 7 and 8. In this enbodinment, in order to provide a 360 10

jet recording head for a line printer fanggA4 size. 24 boards each

patterned 128 energy generating elenments 12 at 360 dpi, are dispos
al um num base plate 3, as shown in Figure 7. They are correctly al
using i mage 15 processi ng such that the interval between adjacen
generating el edbfference qparetenpexatnrsozide, 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.

the mechanical pits and projections on the surface of
the supporting member, the proper contact betwaen the
resin and the supporting matarial is assured, so that
the top plate capable of fpllowing the thermal

10 expansion of the supporting member at any tewmperature,
can . be easily provided.

By using a pipe-like supporting member, it

can be used as also an ink supply pipe. thus the
number of parts can be reduced, so that the cost of

15 the head can be further reduced.

ty .of the-

gap '

a s

will be

shown in
dpi ink

havi ng

ed on

I gned

t energy

5 By the improvement of the contact property by

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
20 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 boaxd.
Figure 16, a further embodiment will be
described. In the foregoing, a2 plurality of heatex
25 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



are equal to the. interval -between the adjacent energy generating el enment
Wi thin one heater -board, The design gap between adjacent heater boards is
16-Terrlm 20 but actually it is-2 - 16 [err]mbecause of the cutting
~accuracy and the positioning accuracy of the heater boards. |nmediately
before arrangi ng the heater boards on the support 300, a heat curing dibon

bondi ng 25 | ayer of a thi-ckness of several mcrons is provided through
screen printing on the support 300. The_ghlicone substrates of the heater
boards have been the -22- -ones cut out of one and the sane silicone
waf er for

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

5 comprises an ink jet head 500 and an ink container 501
tor containing ink to be supplied to the ink jet
racording head, which is integral or separable
relative to the ink jet head 500. With this
structure, an ink jet cartridge having the above-

10 described advantageous effects can be provided. The
ink is supplied into the ink container. When the ink
refilled is canﬁained, the sexvice life of the head
cactridge is extended, so that the running coat can be
reduced.

15 Referring to Figure 12, an ink 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

20 recording head according to an 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

25 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



the purpose of .alignment with the- accuracy of the-height of [err] 1. [err]nl
"After the bonding 1ayer i's cured, the gap 5 between the heater boards is
filled wth siljicone seal ant (TSE 399, -avail abte from Toshiba Silicone

"~ Kabushi ki - Kai sha, Japan) by dropping 0.3 g to the rear side of the gap

"bet ween the heater boards and using capillary force. In this manner, a
first substrate is 10 provided in this enbodinment. Then, the heater board
and a PCB board already bonded on the bgse plate 300 are electrically
connected through wire bonding. Thereafter, it is connected with a top

pl ate 200 havi ng grooves for 15 .constltutlng I nk passages and havi ng an

I nk ejection outlets, such that the grooves are in alignnment with the

associ at ed eneqgyrgoncoatl 8gs AR YProvided 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
5 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 heaad unit is movable up and down by
10 head moving means 224. '
Below the heads 20la - 2014, head cap 203a -
2034 are_disposed adijacent to each other and
corresponding to the associated heads 20la - 201d, In
the head caps 203a - 203d, ink absorhing materials
15 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
20 recording heads 201a - 2014, 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.
29 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



respectively. Then, the sealing .and the connection mnth t he i nk cont ai ner
are carried. out, and the.ink:20° "jet recording head is’ manuf-act ured. When
t he actual printing operatlons are carried out using the thus produced ink
jet recording head, satisfactory high quality printing was provided w thout
m ssing part. Practlcally, t here has not been any problens of 25 ejection
power | eakage (crosstalk) of the ink at the end nozzl es of each of the
"heater boards. The description will be pgsle as to the -23- manufacturing
met hod for the ink jet head of Flgure 8. The heater boards are di sposed on
t he base plate 300

predetermined amount than tne.ejection outlet
position.

The apparatus is provided with an
electrically chargeable seamless belt 204 for carrying

S 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

10 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.

15 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-~
20 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

25 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



in the similar manner as in the foregoing enbodinment with the exception
~ that guiding .grooves 7 show in.5 Figure 8 are forned on the base plate 300
"~ with the cross-section of square (0.5 x 0.5 m). Wth 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 nethod not using the guiding groove,
the silicone normal tenperature curing r43+n material is cured before it
fills the gap between the heater 15 boards, as the case may be. According
to the nmethod of this enbodinent, it never occurs, although 120 tinmes were
carried out. The reason for this considered as being that the sealant in
the guiding ®motor 303 as a driving source for driving feeding
rollers or the like for feeding the recording materiail
800, a carriage 904 for transmitting the driving force
from the driving source to the carriage. It further
5 comprises 2 signal supplying means for supplying
signal for ejecting the ink to Lhe ink jet recording
head.
Figure 19 schematically shows an ink jet head
kit 700 of this invention. It comprises an ink jet
10 head 500, an ink container 501 integral or separable
relative to the head 500, and ink filling means 600
for filling the ink into the ink container. Using
such an ink jat head kit, the runhing coat of the ink
jet head can be reduced. The description will be made
15 as to the ink filling wethod using the ink jet head
kit.
A part of the ink filling means is inserted
through an air bent 510 of the ink container, a
connecting portion relative to the head and a hole
20 formed in the ink container from which the ink is used
up, and the ink is supplied into the ink container.
Through such a £filling method, the ink can be easily
filled, so that the runaing cost of the head cartridge
can be reduced.
25 While the invention has been described with

reference to the structures disclosed nerein; it is

not confined to the details set forth and this



“groove |s almays supplled to- the ‘gap” bet ween the 20 heat er boar ds.
. Ther ef BFe;.:-t'he advant ageagus effects of ‘the. ‘guirding groove.is very ' .
" significant. The printing quality is hlgh enough by this line type prlnter

ink jet recording head (A4 size). 25 : In this enbodi nent, even if
there is a step forned at the connecting portion between the adjacent
heat er boards, the abutnent portion is nade snoot her by the seal ant, and

therefore, better connection is acconplishegd. As the seal ant, the known
material used in the ink jet recordi ng apparatus manufacturing or a

chan
ges as may come within the Purposes of the

impro
mprovements gr the scope of the following claims.

in

10

20

25



sentconductor manuf acturing, but it is referably good: lWH&hSHE@ﬁHRSBEEN |

t he sane seal ant

used fdr fixing the heater boar d and for bet ween the adj acent
heater boards. In this enbodinent, the description will be nade as to the
structure for covering the gap bet ween 135_ the heater boards by a wall of
the top plate. Wien a plurality of substrates are successively placed on
the sane surface of a support in the manufacturing of the recording head,
it is desirable that a snmall gap is provided between 20 adj acent heater
boards, as desgBapens X frg:e in

nsutation and el asticity and dura £HMFH lagedk . Exanp| es OhEpUﬁb{g

' ﬁlllcone seal ant aIant \Wher—the=gap
bet mma“m heater 10
I's

1. Anlink jet recording head for effecting
recording with ejectien of ink comprising:
a plurality of slement substrates each having
5 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
10 corresponding to a length of the array and having
passages carresponding to the ejection energy
generating elements of the plurality of element

substrates.

15 2. A recoxding head according to Claim 1,
wherein said ejoction energy generating elemaent

includes an electrothermal transducer.

3. A recording head according to Claim 2,
20 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,
25 wherein a gep is formad between adjacent ones of said

elgment substrates.



. consideration of the positional curacy of the substrates 1ems SReEs HPBEHEN |

~-and the difference in the thermalaﬁmmﬁiﬂe n the sjuppor tremtne
substr rd. 25 H 9 is a sectForFa—vrew or—a —
head cﬂ'mmmmmmmmnecti ng at nmber havi ng grooves

constitttifhg it he passages to the plurality of -25- the heater boards on
t he support. Between the heater boards, there are gaps L, which are not
~uni form dependi ng on the positional accg&ggies of the heater boards. |If

this occurs or if deviation occurs in the 5 nmounting position of the
grooved nenber to the heater

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,
S whercin the resin material is curable under normal

temperature.

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

generating elements.

8. A recording head according ta Claim 7,
wherein 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 1,
20 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.

25 10. A recording head according to Claim 1,

wharein said grooved member is of resin material.



board, The passage opens to the gRPgpe o Bdi ¢a ed by a rﬁLé}MhSHLEDHéﬁﬁEEV
S

202, result of . lLiability re t RER-ACER to
ej.ec E” " ectLon per for
'0ut| ap may be dif

e pres
ug ﬂ nk through—ThE"Tﬁ*EJeCtlon-
results in non- unlforn1ty or unintended stripes in the recorded image. In

at of another gap. This may
this enbodinent, the gap is covered by a 15 wall for constituting the
passage. Figure 10 shows a rel ationship_ggtween the gaps and the top plate
200 in this enbodi nent. The di nensional accuracy of the heater board is-
[err]2 [err]mrelative to its absolute position, and the 20 di nensi onal
accuracy of the length of the heater board per se is 1l[err]5 [err]m These
values are fromthe. A recording head accordiag to Claim 10,

wherein the resin material is a resin comprising

polysul fone matexial as a major component.

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

member,

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

mamber.

14. A recording head according to Claim 12,
15 wherein a difference in thermal expansion coefficient
betwaen said supporting meaber and said base member is

not more than 1x10’5.

15. A recoxding 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 2.6x10°°.

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

aluminum as a major component.



appar at uses of —hi-ghest performance bI e sent . ||tTHIS SHEETiHAS BERMN |

-increase the accuracy nore- at pres he toI}ranceREELAGﬂB]2”+j
"Emlm“uf 14 In this e 14 in v
tol4 HM = 14 [err] time, the adjacent heater
boar & efd &l efrent s 101 are dlsposed mnth an interval of P 70.5 pmwth
the gap therebetween to provide the sane interval within the heater board.
On the other hand, the top plate 200 facgg_to the base nenber has grooves
202 for 5 constituting the passages with the interval P = 70.5 [err]m A
wal I thickness 206 providing the discrete passages 202 (a wdth at the
contact surface with the '

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.
5
18. A recording head according to Claim 17,
wherein most of said supporting member is covered with
resin material. |
10 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

15 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

20 chagbher.

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

25
23. A recording head according to Claim 12,

wherein said supporting member has a surface having



-base menber in this enbodi nent) mé*ﬁ§7ﬂT7ﬁﬁ“T%ﬂMﬁﬁw“‘the dmhsgpgth%Ag%éEN
sl{i s exgEmc

_ 36 pm 1In other mords -t he pass ching th
deV| atﬁmmmﬂll‘uumumﬁ By doi t hi ckness at the bot h--
si des ich is smaller ere the intervals between
passages 15 ‘202 ’s b. P-[err], P-2a, P-a and P, fromthe left side. As

i ndi cated by broken line, the orifices 203gyare arranged with an interval or
pitch P corresponding to the interval between the ejection energy
generating elenments. 20 By using the above-described structure
descri bed herei nbefore for the wall of the top plate, it is possible to
cover the gap Bitshanddralsctioess WL = 36 [err]mwhich-is larger than the
gap L which is 28

206 QQLLe.spondJ_ng—{-e—t—he gap 10 @tlvﬁmt}h&meheﬁ’ d board

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

component.

25. A recording head according to Claim 11 or 12,
wherein said supporting member 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 grooved 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



C[err]m(L_=_14 '+ 14) at the naxi NMUrhisFhechHis®sed Replded 25  mafpufHE SHEERIAS BEEN
t-ol erance. Actually, there is an e t op pl at ejlis_ R th -
t he heat I [err]4 p e gap can be covered
-27- theﬂ@“ﬂ'ﬂ“ﬂﬂmﬁﬂum even if this error is Included. Wth this
- structure,*eventif "th&re*is a gap between adj acent heater boards, the gap
can be covered to prevent the liability of | eakage of the ejection 5

pressure for ejecting the ink. A furtherggobodi ment of the present
invention will be described. In the foregoing enbodi ments, the material of

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 .



the top plate 200 is resin material, and the material 10 -

fTBesHIRT a4 BEEN |
pportimTg the heater board:is. nﬁtla‘ihesﬂaszeaﬁR &laadan! ess - stegl - or: RERLACRE. - . ||

.';In Fi qur s shown: a po onshi p bet
of t mu a“\nd ej ection ng el enénts 101, wherein 15
y*generatlng elenen s a tantially at the centers of

the respectlve passages (a nearly equal Ref erence nuneral 1105
designates an ejection outlet, and a reL%ance nuneral 1101 is a wall for
constituting the passage. v%en a 20 | ong 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 tenperature anbi ence or under a very | ow

t enper at ure anboenegpohdini@ t¢ £ ldmjyH idty theahrray ahavhasthematically in
Figure 12,

passages corresponding to the ejection energy

generating elements of the plurality of elewent

substrates.

o

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

includes an electrothermal transducer.

10 36. A recording head according to Claim 34,
wherein intarvals of the ejection energy gencrating
elements 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 vecording head according to Claim 34,

a0 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.

25
40. A recording head according to Claim 34,

wherein said grooved member comprises a supporting



25 'the positibnal ronshi p bet ween the passage and tih@He§ SHEEDHABMEEYY ||

gener at enment nay be deViateEihl “ rence pet we&EFLASED .
t her.mal “l“ coefflc e plate and the top prate
at the ﬂmr“‘\ W The ther efficient of the resin

nateria htutiny the top plate |s approx 1x10[err] - 1x10[err]
appr ox. The follomﬁng description wll be nade, t aki ng pol ysul f one
(thermal expansion coefficient: 56x10[eLf}) as an exanple. Wen silicon is
used for the heater board 100, the thermal expansion coefficient is
2.4x10[err], and the thermal expansion

‘member.

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

5 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

10 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

15 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,

20
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.
25 46. A recording head according to Claim 34,

wherein the ink is ejected in a direction along a

surface of said element substrate.



10__coeffiecient—ofthe stainl esHl
“supporting the heatiﬁ boards 100

Wﬁﬁi’m i;eflhe base q .'a"ﬂ_‘ﬁ SOEET H/IL\S.BéEN I
) _ Even i fjl_t he B&EbAGERg |
Pg?rgmmujmm“‘““m enbl ed under re about 25[€rrjc, the

cordi ng head may probably 15 increase to 60[err]C by
t he oper&tlon "t her eof . Assum ng that the |Iong head has 3008 nozzles, the
foll ow ng deviation occurs: (nunber of nozzles) x (pitch) X (tenperature
difference) x (difference in thermal expgmsion 20 coefficients) 3008 x
0.0705 x (60 - 25) x (56 x 10[err] - 17.3 x 10[err]) = 0.287 mm Thi s
corresponds to 4 nozzles, and therefore, there is a possibility that the
head beconmes non- usable. 25 Ther efore, when the nunber of
ej ection 47. A recording 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




outlets is very large, or when the rﬁi di' head is used undéf!Ss i laHAS BEEN
tenperaLuLQJnnnhiiium;_Lhe - 29- p e Replaced, desiralpl y t BRERACED

-agai nst the thermal expansion. Figur : N an enbodi nent, wherern
t he groomﬂmmmﬂm m/"ﬂ schemati cal | ‘ gclgin 5 (a) is atop plan
view, (b (c) is a bottomplan view and (d) is a sectional
view. _The*tobp ptat®e 200} as_shomn in Eigure 13, (d) which is X=X —

cross-section, a supporting nmenber 205 capabl e of adjusting the thermnal
expansi on coefficient 10 of the top plate 200 is contained in the resin

-54-
. @lement includes an electrothermal tranaducer.

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

5 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

10 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

15 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.

20
35. A recording head cartridge according to
Claim $54, wherein the gap is covered wilh a passage
wall of said grooved membar.
25 : 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



mat erial -constituting-the groove portion of the top plate 20 -WH&%HEEﬁHAsBéEﬁ

il

~ material of the supporting menber ??33 padal ent’ thef{mal eRPRAD&GED
gﬁegzgﬂlmmmummum ';]htehte)aggsgl S| , ﬁummc?of tegte)osupporii ng

menber 205 his beeh subjected to a surface treatment such as bl ast process,’
knurling process, by which the contact with the resin part of the top plat
200 is further 20 i nproved. Wth thisS&ructure, the thernmal expansion
coefficient of the top plate 200 is closer to that of the stainless steel.
By doing so. the top plate 200 of-the head and the base plate 300 thereof
have the therngh exgansion coefficient equivalent to each 25 other, and
therefore, no Bnﬁ Pcant deviation occurs between the top plate 200 and

t he base pl ate.

57. A recording head cartridge according to
Claim 49, wherein said recording head and said ink

5 container are separable.

58. A recording head cartridge according to

Claim 43, wherein said ink container is filled with

the ink.
10
59. ' A recording head cartridge according to
Claim 57, wherein said ink container is filled with
the ink.
15 60. A recording head cartridge according to

Claim 58 or 59, wherein the ink in said ink container

is the ink refilled thereinto.

61. An ink jet recording apparatus for effecting
20 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
25 ink: a base plate for supporting the plurality of

element substrates on one surface thereof in an array;

a grooved member having a length corresponding to a



. heater

board 100 and the top pl ate eon i'S so g

' eject] Olmg IHII [IunLnot i an uenc od| ment, thke mmnn_n
- menber the resin is not necessarily

xpan5|on ditkfs ge - 30- between. I@ﬂss

1

S.
Ab§

THA

) conplete y contalned therein, but a part (opp05|te ends, for exanple) may
‘be exposed to the outside. In this enbodi nent, the contactness of the 10

resin nmateri al

nmenber

is inproved by ‘machining tég surface of the supporting

205, but if the contact between

w

10

15

20

25

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.




¥

the supporting memper—and -the resiks §étiad BeelRGHLNOUIN, t N S OBLEET HAS BREN
n, but thdisuffieien ‘

Jinevitable. However, the top plate actured by inj eqdRRcep
= = T 4
conta m ® lafnay s assured ction nol ding, and

thereferet the surface roughness is preferably provided on the surface of
t he supporting nmenber 205 to inprove the contactness. 20 To
provide pits and projections for the purppse of providing the surface
roughness, grooves having approx. 1 nmmay be directly machi ned, or when
the core material is machined, the trace of the machining is deliberately
retained, or the surface is 25 roughened by sandblasting. In any case,
biting occurs betViden thfe appREatYS cRFEPTRIRE the Gladm 6dat ¥PPEP180 that the

t hermal expansj.on of the core nmaterial is i
the gap is covered with a passage wall of said grooved

member.

3 ©8. An apparatus according to Claim 61, wherein a
Plurality of the ejection outlets are provided
corresponding‘to a width of a recording material for
receiving the ink ejected by said ink jet recording
head,

10
69. An ink jet recording apparatus for effecting
recording with ejection of ink. comprising:
an ink jet recording head for effecting
recording with gjection of ink ineluding 3 plurality
15 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
20 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

25 from said ink jet recording head.

70. A recording head according to Claim 69,



‘between the resin material and the may be acccnﬁﬁﬂuﬂﬁﬁw .

by th surface 5 by applyi ng-acoupttng —
rrat ereummtmmlmum”@ coupling ma i ke on the supporting
urface. FHowever onsi derati on of the |nfluence to the ink, the
fornatlon of the pits and projections as descri bed above is preferable. 10
In order to provide sufficient response-®d-the thermal expansion of the
resin material to that of the supporting nenber, the thickness of the resin

-31--—QLW mat eri al Th-E'SﬁeetH}?,'B@ Qf[!i dOf the contfatd BEEET HAS BEEN
l[lb

wherein said ejection energy generating element

includes an electrothermal transducer.

71, A recording head according to Claim 69,

n

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,
10 wherein said grooved member comprises a supporting

menber.

73. A recording head according to Claim 72,
wherein said supporting member also functions as an
18 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
20 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

25 grooved member.

76. A recording head according to Claim 69,



-material is preferabl Yy 2.m Of« |0V\@i{1s§}ketfﬂd£1§e!8§12e raferably ‘1 STW%EEWMBEEN |

ST s TR e e

expan$i oh coeff | ¢l enl as the base pl |pt|on mnll be nmade as to
the exanple of the 20 state of ejection performance of the liquid
relating to the difference of the thermal expansion coefficient between the
base plate and the supporting nmenber. Hem®m- the material of alum num and
stainl ess steel are changed for the base plate and the 25 supporting
menber in the experinents. The base plate has to carry the heater boards

and has to be subjected to various machining for the purpose of
wherein a plurality of the ejectiaon 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
10 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
15 to the sjection 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

20 ink container.

-78. An ink jet head kit according to Claim 77,
wherein said recording head and said ink container are
. separable.
25 - |
79. An ink jet head kit according to Claim 77,

wherein said ink jet recording head and said ink
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hi.gh machi nabi

e e, . VT

t he cont dct fies

Table 1, there are given the materials tested, the thernmal expansion
cal cul ated 10 devi at i ons -68tween the nozzl es and t he

coefficients,

BEEN

wth the polysulfone resin and the nechani cal strength.

oupling—w-th—the—mat n assenbl y, <&kar oy 1S de i Pl QRIS _
ity and heat: radiation Tglﬂ%héemi %fe&l R%ﬂlaé ly-rel ﬁég,_lj P,‘%{%D.- '-

Uhe aluminumis 5 used.
ed in consideration of

In

heaters at 30 [err]C, 40 [err]C, 50 [err]C and 60 [err]C, and eval uations

of the printing at 30 [err]C 40 [err]C and 50 [err]C

t he devi ati on

10

15

20

25

I s based on 360 dpi (= 70.5 pm
container are lntegral W1th 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 methed 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 jet

The cal cul ati on of



bet ween. first nozzl e.andthe | ast nof@# ﬂ@ﬂa cednozz| %I g é -
-[err] x_LLenﬁer”Ure - 25 err]CD “X ( on coe f §é§¥§§. D
di f fer.ence) enperature |s ass Led ﬁﬁ; .

[err]C, a m% difference 1s based on this tenperature. 20
The tenpe “he recordlng nozzle is usually controlled to 35 [err]C
- 40 [err]C* However, the printing rate is high, when a long termprinting
is carried out, or when the ambi ent temg@y-at ure i ncreases, the tenperature
of the head in sonme cases 25 reached 50 [err]C. However, usually the
printing operation is stopped before the tenperature reaches 60 [err]C

Therefore, the printing at this tenperature is
head cartridge as defined in Claim 49 or §57:

a step of filling the ink to said ink

container.

10

15

20

25



not practical. However, the ambience.in which the head js. ke tTH|§ SEHTeAS BEEN
at -the ‘hi ghest, and: the dat.a at . thIS tenperature ate al’so’: gl '
- -34- : .

25
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20
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ABSTRACT OF THE DISCLOSURE
An ink jéi recoxrding head for effecting
recording With.ejeétion of ink includes a plurality of
element substrates each having a plurality of ejegtion
energy generating élemenfs for ejecting the ink; a
base plate for suppbrting the plurality of element
substrates on one surface thereof in an array; a
grooved membar having a length corresponding to a
length of the arréy and having passages corresponding
- to the esjection energy gencrating elements of the

plurality of clement substrates.
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. -35- E No difference is observed in the prlnt G Fbrdlylany REPLACED

.dlfference i s observed, but-the shot- point: accuracy Is deteri

result of measurenent. 5 F: Ej ecting direction deviation is

recogni zed in the print. NG FEection deflection is remarkable,

ejection failure sonetinmes. 10 The problens are a

fromthe positional relationship between the nozzle and heater.
experinments, the nozzle pitch (heater pitch) is 70.5 mm and the nozzle
width is 50 [err]. If the deviation between the groove of the top plate and
t he 15 heater position is not nore than 10 [err], the ejection

and with
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'perfoﬂhaﬁce is not at--all influenced. If it is larger and nqf.Jlarg g
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.20 [ert]m slight deterioration is observed but practically R
ract i

- From the foregoing, it has been found that 20 there arise
. problemif the thermal expansion coefficient difference (25 [err]C - 50
[err]C) is less than 10x10[err] between the base plate and the supporting

menber. Further preferably, it is not |arger than 2.6x10-6. 25
as the materials of the base plate and the supporting nenber,

5Fbre,
-alum num stainless steel or the like, but this is not limting, and on the
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of the performance desired for the head, .the base plate JLy be RP-4PEPnl ess
steel, -alum num ceram'c material, resin-material or the |like, and the
supporting material- may be of stainless steel, 5 al um num ceranmc
material , .gl'ass material or the like, if they are equivalent within the
-range above- descri bed. However, as described above, when the
considerations are paid to the machinability, thermal 10 @ conductivity and
the contact property with the resin material, the base plate is of alum num
material, and the supporting material is stainless steel materials. Using

t he above-describéd structure, even if the tenperature of the head itself

I ncreases, there occurs 15 no significant deviation between the position

of the heater on the heater board and the groove of the top

202

FIG 3

|-
o
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plate, and therefore, satisfactory.recording opération'is'pos‘l g Wit =
.stability. A further enbodiment will be described. .20 " Figur f4s. ﬁEH§SBEEN
further enmbodi nent of the top plate 200. It shows only X-X s o) LACED

Figure 13. The sane reference nunerals 201 - 205 are assigned for the sane
el ements. in Figure 14, the supporting nenber 205 occupies nost part of the

I nside of the top plate, 25 havi ng a channel -1i ke cross-section. By
doi ng so, the nechanical rigidity of the supporting nenber 206 is
significantly increased, the curving due to the -37- tenperature

coefficient difference betweén the resin

\_

- This Shee
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part and the supporting nmenber can be av0|ded ‘As conpared\M Fﬂﬂ$SHEETHASBEEN
"~ supporting nenber shown in Figure 13, the t.her mal _expansi on
“the 5- liquid chanber portion can be adjusted in addition t
passage portions, and therefore, the deformation of the |iquid chanber is
small, so that the recording head is durable in long termuse. Figure 15
shows a further enbodinent of the 10. top plate. The supporting nenber
205 in Figure 15 is in the formof a pipe, and the opposite end portions

t hereof are projected beyond the top plate. The pipe is provided with a
slit to permt fluid conmmunication between the inside of the pipe and the

| i quid chanmber 15 201. By doing so, the pipe of the supporting nenmber 205
may be used as the liquid chanber. |In addition, the end portions thereof
are usabl e as ink supply :
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o
& g}
®
o
L
This Sheet Has Been Re;

U

il




PG

Yy be'répfaced Wi th perfo}ations:having pifo
‘rigidity of the supporti

joint.. The stit 206 na
interval.s. By doing $¢, the nechanical 20
‘menber 205 can be significantly increased. In order to use th
menber as the ink supply pipe, the supporting nenber is required to have
the rigidity as the supporting nenber and anti-corrosion property 25
agai nst ink. Recently, acidic alkaline ink is widely used, and therefore,
it is required to have durability against the nmaterial. Preferably, the
cost is |ow Exanpl es of such materials include alum num alloy or
stai nl ess steel. Exanpl es of aluninun1qbloys, &nclude AS05, A506, A6061,
) O

A6063 or the |Iike which have anti -
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.corr05|on property. Exanples of stainl ess steels 5 |nclude S #ﬁ SBEEN
. 430 ‘or "420." Fromthe standpoint of - nachlnablllty and coat , ﬁﬂg?&ﬂ
is preferable, but stainless steel is preferable fromthe dur HEEAY,

against ink. In this enbodi ment, one side of the 10 supporting menber is
effective to constitute a part of the common liquid chanber. By this
“structure, the ink can be directly supplied to the |liquid chanmber, and
therefore, satisfactory ink supply can be acconplished with a snall nunber

of parts. 15 Usi ng the above-described structure, a long ink jet
recording head with very small nunber of parts and.with uniformejection
performance can be easily manufactured. As contrasted to the case of using

an integral substrate, it is possible to use only

FIG 7
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20 satisfactory substrates, and theréfore, high yield. and .
cost can be acconplished. I'n this enbodinent, since the groovgdHBEEET (2P
pl ate) contains a supporting menber having an equival ent therfral exREFHACHD

coefficient to that of 25 the base plate, it can be avoi ded that—tHe

devi ation occurs between the ejection energy generating el enent and the
nozzl e posi-tions due to the thermal expansion di fference upon
tenperature rise as a result of the external anbience change or the
operation of the'recording head, and therefore, high quality printing can
be assured at any tenperature. 5 By the inprovenent of the
contact property by

F1G. 8
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“the nechanlcal pits and projections on the surface of ‘the s'pﬁUﬁi$ﬂ JFHASBEEN
menber, the 'proper contact between the resin and the supportjng HASED; s

'_assured so that the top . plate capable of follow ng the thermal 10 -
expansi on of the supporting member at any tenperature, can be easily
~provided. By using a pipe-like supporting nenber, it can be used as al so an
ink supply pipe, thus the nunber of parts can be reduced, so that the cost
of 15 the head.car. be further reduced. In the foregoing enbodi ments, the
description has been made as to the head in which the ink is ejected in a
direction along the surface -of the heater board, that is, the ejection
outlet is at the end of 20 t he passage, but the present invention is
applicable to a he%@ in which the ink is ejectedE;ubstantially

N
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-per.pendi cul ar to the surface of the heater board. Figure 16,

.. enbodiment will be described. In‘the foregoing,” a plurality|p %H&yé EEF% SBEEN
 boards each having an ejection -energy generating el enent ared=dispose

“ the base plate of glass, silicon, ceramic material, netal or the like with

hi gh . -40- accuracy. It is coupled with a top plate having grooves for
constituting the liquid passage and orifice. Figure 16 shows an ink jet

- cartridge using such an ink jet head. The ink jet head cartridge 5

conprises an ink jet head 500 and an ink container 501 for containing ink

to be supplied to the ink jet

S 3
¥ . )
/V\

FIG. 10
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‘recording head, which is integral or separable relative to [hesrkdeetREaeEn ||

rec , ative to ff
500. -Wth-this structure,~an ink jet cartridge having the apove-- LACED . .

descri bed advant ageous effects ¢an be provided. The ink is Bupphbied—inie

the ink container. -\Wen the ink'refilled is contained, the service life of
the head cartridge is extended, so that the running cost can be reduced. 15
Referring to Figure 12, .an ink jet apparatus using the. above-described ink
jet head will be described. Figure 17 shows an exanple of an ink jet
recordi ng apparatus incorporating the ink jet 20 recordi ng head accordi ng
to an enbodi ment of the present invention. As shown in Figure 12, the ink

j et recording
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apparatus I s, prOV|ded wi.th |ine-type-heads 201a - 201d. The’FFﬁEi%?ﬁE?heads==ﬁ
20l1a - 201d, are fixed tio 25 . be extended in paraIIeI wi t hi[eHdR BiardHAG BREN |

I

r.a predetermned gap in X di rection by a hol der 202. In the onit& E#AQEQ

- of each of ‘the recording heads 3456 ejection outlets are prOV|ded
directed downward and arranged in one line at the density of 16 ejection
outlets per 1 mm .This permts the recording on the wdth of 218 nmm Each
" of the recording heads is a S type of using thermal energy, and the
ejection is controlled by a head driver 220 (dri.ving signal supplying
means). A head unit is constituted by heads and a :
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~hol der 202. The head unit is novable up and down by 10  head

224. Bel ow t-he heads 20la - 201d. head cap 203a - 203d are dlaglg'\{fé ﬂ;?i@g%B:EN
adj-acent to each other and corresponding to the associated h 2012

201d. In the head caps 203a - 203d, ink absorbing materials 15 -such as
sponge material are provided. The caps 203a - 203d are fixed by an unshown

hol der, and the capping unit includes the holder and the caps 203a and

203d. The cap unit is novable in. X.direction by a cap noving neans 225.

Each of the 20 recordi ng headg 20la - 201d, is supplied with either of

cyan, magenta, yellow and bl ackpcol or ink through the associated ink supply

t ube 205a - 205d fron1&he assodNat ed i nk contai ner 204a - 204d to permt

col or recording. (@)
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25 ' The ink supply uses capillary force of the hg@gatHI&jSkHETGMAS BEEN
outlet, and-the liquid surface | evel in each of the ink cofjt ai neREPLRAGED -
204d is lower than a -42- predeterm ned anmount than the
position. The apparatus is provided with an electrically chargeable

seaml ess belt 204 for carrying 5 a recording sheet 227 (recording
material). The belt is extended through a predeterm ned path around a: _
driving roller 207, idler rollers 209, 209a and a tension roller 210. The
belt is rotated by a belt drgging not or 208 connected to the driving
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10 roll'er. 207 and driven by .a ot o driver 221. The belt 2 FEES
the direction X i medi at-ely bel ow the ‘ej ection outlets of t eTHE%ﬂ%EEDHASBEEN
201d. Here, the downward deviation is suppressed by the fixiflng_nmeR6EFAGED.

15 . Designated by a reference nunmeral 217 is a cleaning unit for
removi ng paper dust or the |like fromthe surface of the belt 202. The
recordi ng apparatus is usable for textile printing,.a textile printing
systemincluding pre- 20 process including fixing, or post-processing, -and
a copying machi ne having a readi ng device. Figure 18 shows a recording
apparatus having a recording head with two or the |like heater boards. In
the recordi ng apparatus shown in Figure 18, an |nk 25 j et recordi ng head
cartridge having an i nk contai ner
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901 and a’recording head 902 detachably nountabl e therefrom ¢faffjced -
carriage AC, ,and conprises a  -43- notor 903 as a driving ﬁour%@nlgﬁxﬁhSBEEN |
driving feeding rollers or the like for feeding the recordi ng=taterta

a carriage 904 for transmtting the driving force fromthe driving source
to the carriage. It further 5 conprises a signal supplying neans for
supplying signal for ejecting the ink to the ink jet recording head. Figure
19 schematically shows an ink jet.head kit 700 of this invention. It
conprises an ink jet 10 head 500, an ink container 501 integral or
separabl e : '
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ink filling nmethod using the ink jet head kit. A part of the ink filling
means is inserted through an air bent 510 of the ink container,

connecting portion relative to the head and a hol e 20 formed in the ink
container fromwhich the ink is used up, and the ink is supplied into the

i nk container. Through such a filling nmethod, the ink can be easily fill ed,
so that the running cost of the head cartridge can be reduced. 25

Wil e the invention. has been described with reference to the structures

di scl osed herein, it is '

relative to the head 500, and ink filling means 600 for filli} '
into the ink-container. Using such an ink jet head kit, the rwg%ﬁ§§;§f§gg§BEEN
the ink jet head can be reduced. The description will be nad

a
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not confined to the details set~ferth and this -44- appllﬂatH '
i ntended tgQ cover such® nDdlflcatlons or . changes as may cone | tiﬁ%ﬁféégHQSBEEN
pur poses of the i nprovenehts or t he scope of the followi ng c 20

25 - 1. A I|qU|d ej ection. head for ejecting liquid

S10 600

500 301

FIG. 19
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conprising: a plurality of element substrapgs,epgfewwaadng al grEfAGEG=GF SHEET
ej ecti on energy generating elenents for ejecting the Aibqui dif a basghﬂfggemgﬁ
for supporting the plurality of elenent subst €€ Bn one s|irfaR e-t-hekpdt -
in an array; a grooved nenber having a plurality of grooves Tor formng a
plurality of ejection outlets for ejecting the liquid and for form ng
| i quid passages in fluid conmunication with the ejection outlets;
characterized in that said grooved nenber has a length corresponding to a
~length of the array of the elenent substrates, and said grooves correspond
to the ejection energy generating el errelnts of the array of

i

FIG. |




el enent” subStrates. 2. A liquid jet head according-to ClairlﬂEtheEMENTSHEET]
said ejection energy generating elenent includes an el ectrothernal &;ngg 1996 |

transducer. 3. A liquid jet head according to Caim 2, wherjeDatsi:nt
of the ejection energy generating elenents are substantially
the plurality of elenent substrates. 4. A liquid jet head according to
Caim1l1, wherein a gap is fornmed between adjacent ones of said el enent
substrat es. -46- 5. A liquid-jet fiead according to O aim 4,
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wherein the gap'is sealed with a resin material. 6. A Iiduh@pLchﬁea¢3HEET
according to Claim5, wherein the resin material is curabl g under fg #Eﬁ
tenperature. 7. Aliquid jet head according to Claim1l, whef @b@_gg"m"m“mﬁgﬁu

el ement substrates are provided with function elenents for ithwng-the————=
ej ection energy generating el enents. 8. Aliquid jet head accordlng to
Claim7, wherein said function elenents include a shift register for

receiving serial imge signals and producing parallel signals to the

ej ection energy generating el enents. 9.3 _A liquid jet head according to
Claim1, wherein said grooved nenber is provided with a recess for '
constituting a conmon |iquid chanber

o)
o
¢
&
L] - o)
| —
| ‘| P
m | | &
17 o
o |f
! N
|
|
| o
! = o _ )
: 7 8
N ]
i T g% 2
]
| h \\N) L
I : o
| : N
! E
l :
! :
| 5
! H
| ;
< |
O H
Al Lo
L




for coﬁtaining the liquid to be supplied to said passages. . LOLH. g o
head according to Claim1, wherein said grooved nenber is j‘%EpﬁAkg%wN%éﬁ%ET
m

mat eri al . -47- 11. Aliquid jet head according to d ai
resin material is a resin conprising polysul fone materi al

conponent. 12. A liquid jet head according to Claim1l1, wherein said grooved
menber conprises a supporting nenber. 13. Aliquid jet head according to
Claim 12, wherein said supporting nmenber has a thernal

4
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expansi on coefficient equi valent to that of said base nenbeji 14— A g;au'd
jet head according to Claim1l12, wherein a difference in the rﬁﬁphégﬁgf§ﬁ%$ﬁEET
coefficient between said supporting nenber and said base mefrber | s{fpFERDIOg6

than 1x10[err]. 15. Aliquid jet head according to Claim 13} RreirnaT

difference in thermal expansion coefficient between said supporting nenber
and said base nenber is not nore than 2.6x10-6. 16. A liquid jet head
according to Claim 14 or 15, wherein said supporting nenber is of netal
conprising alum num as a naj or components

FIG 5




-48- 17. Aliquid jet head according to Caim 12, wherein saj
menber al so functions as an ink supply tube for supplying th
passages. 18. A liquid jet head according to Caim1l7, where

9\5%‘1!"{:].3!--1 EET
054 EE8 foos

h-e-ad ................

supporting nmenber is covered with resin material. 19. Aliqu
according to Caim 18, wherein the grooges are forned i-n the resin
material. 20. Aliquid jet head according to Caim 18, wherein the resin
mat erial has a thickness not nore than m 219 A liquid jet head
according to Caim112, wherein a part oi=said sﬁ%porting menber constitutes

a part of an inter nnnngliquid
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chamber. 22. A lj quid jet head according to C aim 18, wher 4 REEEEC%&?%'E&%ET.'

mat eri al conprises polysul fone material as a nmj or conpone
jet head according to Caim 12, wherein said supporting ne
surface havi ng -49- pits and projections. 24. Aliquid j

ead

ﬁgﬁhaé PFEB 1996 |

according to Claim1l, wherein said base nmenber is of a netal
conprising stainless steel or alum numas a najor conponent.
j et head according to Claim 11 or 12,

7

USSR

mat eri al
25. Aliquid

FIG 7




wherei'n sard supporting nenber is of netal materi al conprisﬂngEB&@@EWEﬁB:H&ET
steel or alum numas a nmajor conponent. 26. Aliquid jet head accoiq£Pg f
Caim1l, wherein said grooved member has an array of ejecti ¢gnDatl.gt Brgﬁﬁ

ejecting the ink out, in fluid comunication with said passages

respectively. 27. A I|qU|d jet head according to Claim4, wherein the gap
is covered with a passage wall of said grooved nenber. 28. Aliquid jet
head according to Caim27, wherein said passage wall has a width | arger
than a wdth of a passage wall not covering the gap. 29. Aliquid jet head
according to Caim1, wherein the liquigd is ejected in a direction along a

300
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-50- surface of said el enent substrate. 30. A I iquid jet h axtmmmmgsmgm
CGaiml, wherein the ink is ejected in a direction non-par ];S(II_- I@ﬁ
el enent substrate. 31. Aliquid jet head according to d ai [ia,tew\flre IEJ?aJ.
plurality of the ejection outlets are provided correspondi
a recording material for receiving the ink ejected by said ink jet
recording head. 32. Aliquid jet head according to Claim1l, wherein the
nunber of said el enent substrates is té/vo 33. Aliquid jet head according

to Cdaimi1l, o
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wherein the nunber of said el enent substrates is 11. 34.
[ Cancel ] 36. [ Cancel ] 37. [ Cancel ] 38. [ Cancel ] 39.
[ Cancel ] 41. [ Cancel ] 51 42. [ Cancel ] 43.

[ Cancel ]
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45. [ Cancel] 46. [ Cancel ] 47. [ Cancel ] 48. [ Cancel || #SPLACEMENTSHEET
jet head cartridge for effecting recording with ejection off i nk coyjmprd.sj ng:
aliquid jet head as defined in any one of C aim1-33, 84 Hnobi§h.. gﬁdfﬁ]ﬁgﬁ
ink container for retaining the ink which is liquid ink told '
said liquid jet head. 50. [ Cancel ] 51. [ Cancel ] 52. [ Cancel ] 53.
[ Cancel ] 54. [ Cancel ] 55. [ Cancel ] _
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56. [ Cancel] 57. A recording head cartridge according to
wherein said recording head and said ink container are separ
recordi ng head cartridge according to Cl aim49, wherein said| ba .cdm dice
is filled with the ink. 52 59. A recording head cartridg '
Claim57, wherein said ink container is filled with the ink. 60. A
recording head cartridge according to Claimb58 or 59, wherein the ink in

said i nk cont ai ner
12

B —

1Ol
ﬁ Y7

1106

al

D‘o.]

! ?5

—
)
)
)

—
-

FIG I2

N —

-

1106

i

I

—
—




is the ink refilled thereinto. 61. An ink jet recording“dﬁﬁ%ﬁﬁﬁMﬁNB$HEEf.

effecting recording with ejection of ink conprising: an |{quid jf$d§§$d
defined in any one of Cains 1-33, 84 and 85; and dri vi ngl|sPajaal-+ -yﬁﬁén

means for supplying a driving signal for driving said ejectTom energy
generating el ements. 62. [ Cancel ] 63. [ Cancel ] 64. [ Cancel ] 65.

[ Cancel ] 66. [ Cancel ] 67. ubCanceIh368. [ Cancel ] 69. An ink jet
recordi ng apparatus for effec%%ng — . '
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b REPRACHMENTEHEET
f eedi
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recording with ejection of ink, conprising: an liquid jet
in any one of Clains 1-33, 84 and 85; and recording materi
for feeding a recording material for receiving the liquid
liquid jet head. REPLACEMENT SHEET 53 70. [Cancel ] 71
[ Cancel ] -73. [ Cancel ] 74. [ Cancel ] :
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75. [Cancelj 76. [Cancel] 77. An ink jet heéd kit conpri AEEM NT SHEET
liquid jet bead as defined in Clainms 1-33, 84 and 85; an ink ontéin gb
containing ink as said liquid to be supplied to said liquid |j tDﬁgad _ KME_

ink filling means for filling the ink to said ink container. An- lnb

jet head kit according to Caim?77, wherein said head and said ink
container are separable. 79. An ink jet head kit according to Caim77,
wherein said ink jet head and said ink cdAtainer are integral with each
other. 80. An ink jet head manufacturing nethod




EE?{._R?EMENT SHEET |

i ncl udir ng coupling an el enent substrate having a plurality|
energy generating el enent and a grooved nenber having the urality of
grooves for constituting passages corresponding to the ejediigp @ﬂ@_ﬁﬁﬂ..]ﬂgﬁ-_.
generating el enents, said nethod conprising: a. step of arriangipg—=a -
plurality of said elenment substrates on a base nenber in an array; a step

of coupling, with the plurality of elenent substrates, a grooved nenber
having a | ength corresponding to an array of the plurality of el enment

substrat es. 54 81. A nethod accordinggto Claim80, wherein in
7o)
1 &
¢
N O
O E: \g
S >
) o vl 12w
~ - S < EZ
A (% &woﬁ o <
< W
12 0
0
N o
N N
N N
o> =
g =
=0 N
L
©
S
N o 1
I > |E>
o o |2k Ec:
E N1 T O o
O N
D _A
N




sai d coupli'ng step, the grooved nenber is coupled so that ajjgaeplstmRENT SHEET
adj acent ones of elenent substrates is covered by the groovgd nenbe{ . A
met hod according to Caim81, further conprising a step of e@étgngﬁeéé 01996,

bet ween adj acent ones of el enment substrates. 83. An ink fill £
filling an ink into an ink container of said ink jet head cartridge as
defined in Caim49 or 57, conprising steps of: preparing an ink contai ner
for said ink jet head cartridge as defined in Claim49 or 57; a step of
filling the ink to said ink container. 84. A liquid ejection head
according to Caim1, wherein the liquidZis ink for recording. 85. A liquid
ej ection head according to Caim1,

FIG. I8




wherein sai d length is a length through said array of said enepgmcEMENTSHEET
generating elenent contributable to ejection of the |iquid,

. . ! . -54-5 FF8 fag5
gap. 57. A recording head cartridge according to C aim49, mhereln samd ..........

recordi ng head and said ink 5 cont ai ner are separable. 58
head cartridge according to C aim49, wherein said ink container is filled
with the ink. 10 59. A recording head cartridge according to

_18

510 600

500 | 50l

FIG I9




Claim57,*wherein said ink container i ‘F‘Hiéé EPA é%n nr REFMLACEMENTOSHERY
recordi ng head cartridge according to al MpEp Qe gregin the1 gggg
hat¢ at.: |5 3199@

P
-

said ink container is the ink refil]e
STy —dan

apparatus for effecting 20 recording -with 2 e@t'?#n
ink jet recording head for effecting recordi g ectlon of ink

i ncluding a plurality of el enment substrates each | hak€ fle plurality of
ej ection energy generating el enents ftﬁ2EJect|ng the 25 ink: a base plate
for supporting the plurality of elenent substrates on one surface thereof
in an array; a grooved nenber having a |l ength corresponding to a

AN INK JET RECO

ABSTRACT OF THE DISCLOSURE

An ink jet recording head for effecting
recording with ejection of ink includes 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
groovéd member having a length corresponding to a
length of the array and having passages corresponding
to the ejection energy generating elements of the

plurality of element substrates.

—_—
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-56- length of the array and having passages correspondin ﬁgpmbgwmcgﬂm
energy generating el ements of the plurality of element substrat %
driving signal supplying nmeans for supplying 5 ‘a driving| $iagd® TOE Pyt
driving said ejection energy generating elements. 62. An
according to Claim61, wherein said ejection energy generat| ng el ement

i ncludes an 10 el ectrothernal transd@er. 63. An apparatus aca:?rm@qggﬁ)
Claim 61, wherein said grooved nenber is provided with a recess

constituti ng a comon |iquid chanber for containing 15 the ink to be

' suppl ied to said passagegN M{mr[ ngmjnpm_@gms__d aim 61, wherein

ABSTRACT OF THE DISCLOSURE

An ink jet recording _head fo_r effecting recording with ejection of ink includes a plurality of

element substrates (100) each having a plurality of ejection energy generating elements (101)

for ejecting the link; a base plate (300) for supporting the plurality of element substrates (100)

on one surface thereof in an array; a grooved member (200) having a length: corresponding to
 a length of the array and baving passages (202) corresponding to the ejection energy

generating elements (101) of the plurality of element substrates (100). :

Figure 1




~

séi d groooved nenber conprises a supporting _ph@n(ewﬁd on 9"@%

apparatus according to O aim64, wherein sald supporting nmen

qFLEPLACEMENT SHEET

=S Q== T

functions as an ink supply tube for suppgylng the ink to sai
An apparatus according to Oaim61, wherén 25 said grooved
array of ejection outlets for ejecting the ink out, in fluid

eSSBS DBHEET
e P |

Wi th said passages, respectively. -57- 67. An apparatus ac

t |11l| g 6~

G aim 61, wherein the gap is covered with a passage wall of said grooved

menber. 5 68. An apparatus according to Claim61, mhereln a
1. A ligquid ejection head for ejecting liquid

comprising:

a plurality of element substrates each having
a plurality of ejection energy generating elements for

ejecting th liguid:

a base plate for supporting the plurality of
slement substrates on one surface thereof in an array:
a grooved member having a plurality of
. grooves for forming a plurality of ejection outlets

for ejecting the liquid and for forming liquid

passages in fluid communication with the ejection

ocutlets:;
characterized in that

said grooved mamber has a iength

corresponding to a langth of the array of tha element

substrates, and said grooves carrespond to the

ejection energy gemerating elements of the array of

element substrates.

2. A liquid jet head according to Claim 1,

wherein said ejection energy generating element

includes an electrothermal transducer.

3. A liquid jet head according to Claim 2,

wherein intervals of the ejection energy generating

elements are substantially regular over the plurality

of element substrates.

4. A liquid jet head according to Claim 1,

wherein a gap is formed between adjacent ones of said

element substrates.



-~

plurality of the ejection outlets are provided correspondi fgREBLACEHAGNF SEEET
a recording material for receiving the ink ejected by saidili nk jet27DE 6
recordi ng head. 69. An ink jet recording apparatus for eff(CDNﬁngeGOFéﬁﬁgyuh
with ejection of ink, conprising; an ink jet recordi ng head=For attectrng
recording with ejection of ink including a plurality 15 of el enment
substrates each having a plurality of ejeettben energy generating el enents
for ejecting the ink; a base plate for supporting the plurality of -el enent
substrates on one surface thereof in an array; a grooved nenber having a

| ength corresponding to a 20 length of the array and having passages
correspondi ng to the-ejeft ldAudsedgf densk AGGRFFINHR LIF M e plurality.

of el ement S“b3&£2%8§n %ﬁg gap is sealed with a resin material.

6. A liquid jet head according to Claim 5,
wherein the resin material is curable under normal

temperature.

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

generating elements.

8. A liquid jet head accoiding to Claim 7,
wherein said function elements include é shift
register for receiving serial imagé.signals and
producing parallel signals to the ejection energy

generating elements.

9.. A liquid jet head according to Claim 1,
wherein said grooved member is prévided_with a
recess for constituting a common liquid chamber
for containing the liquid to be supplied to said

passages.

10. A liquid jet head according to Claim 1,

wherein said grooved member is of resin material.



-

recording material feeding means for |eading a recording {tﬁf?%ﬁc$% FNT SHEET
receiving the ink ejected 25 fromsaid ink jet recordinglhead. 78.7 BEC 1996
recordi ng head according to Caim 69, -58- wherein said |ePa€tionenergy”" |

generating el ement includes an el ectrothernmal transducer. 7I. A recordi ng
head according to Caim69, 5 wherein said grooved nenber is provided with
a recess for constituting a common |iquid-d¥anber for containing the ink to
be supplied to said passages. 72. A recording head according to Cl ai m 69,

10 wherein said grooved nenber conprises a supporting

11. A liquid jet head according to Claim 10,
wherein the resin material is a resin comprising

polysulfone material as a major component.

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

member.

13. A liquid jet head according to Claim 12,
wherein said supporting member has a thermal
expansion coefficient equivalent to that of said base

member.

14. A liquid jet head according to Claim 12,
wherein a difference in thermal expansion coefficient
between said supporting member and said base member is

not more than 1x10'5.

15. A liquid jet head according to Claim 13,
wherein a difference in thermal expansion coefficient
between said supporting member and said base member is

not more than 2.6x10" 6

16. A liquid jet.head according to Claim 14 or 15,
wherein said supporting member is of metal comprising

aluminum as a major component.



menber. 73. A recording head according to Caim 72, wherein}saie SRt BAGET
menber al so functions as an 15 ink supply tube for supplyifig the 2
sai d passages. 74. A recording head according to Cl aim 69, Batei:.n..gméﬁ.-.maﬁ... :
grooved nenber has an array of ejection 20 outlets for e]ectFrg—thec—rk
out, in fluid communication with said passages, respectively. 75. A
recordi ng head according to Caim69, wherdi8r the gap is covered with a
gfssagggmall of said 25 grooved nenber. 76. A recording head according to

aim 69,

17. A liquid jet head according to Claim 12,
wherein said supporting member also functions as an
ink supply tube for éupplying the ink to said

passages.

18. A liquid jet head according to Claim 17,
wherein most of ‘said supporting member is covered with

resin material.

19. A liquid jet head according to Claim 18,

wherein the grooves are formed in the resin material.

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

than 2 mm.

21. A liquid jet head according to Claim 12,
wherein a part of said supporting member constitutes
a part of an intérnal wall of the common liquid

chamber.

22. A liquid jet head according to Claim 18,
wherein the resin material comprises polyéulfone

material as a major component.

23. A liquid jet head according to Claim 12,

wherein said supporting member has a surface having



-59- wherein a plurality of the ejection outlets are provi feg éﬁﬁﬂ@ﬁgﬂﬁﬂr
to a wdth of a recording material for receiving the ink ejected 2y sal d
ink jet recording head. 5 77. An ink jet head kit conprisi'q}ﬂ@ ______ nk DEE! 1996..

recording head for effecting recording with ejection of inkineluding o
plurality of elenent substrates each having a plurality of 10 EJECtIOH
energy generating elenents for ejecting th8%rnk; a base plate for
supporting the plurality of elenment substrates on one surface thereof in an
array; a grooved nenber having a |l ength corresponding to a length of the

array and having. passages corresponding 15 to the ejection energy
gener at i ng elengh£§ Bk tﬁ§°39°t18ns-

24. A liquid jet head according to Claim 1,
wherein said base member is of a metal material
comprising stainless steel or aluminum as a major

component.

25. A liquid jet head according to Claim 11 or 12,
wherein said supporting member is of metal material
comprising stainless'steel or aluminum as a major

component.

26. A liquid jet head according to Claim 1,
wherein said grooved member has an array of ejection
outlets for ejecting the ink out, in fluid

communication with said passages, respectively.

27. A liquid jet head according to Claim 4,
wherein the gap is covered with a passage wall of said

grooved member.

28. A liquid jet head according to Claim 27,
wherein said passage wall has a width larger than a

width of a passage wall not covering the gap.

29. A liquid jet head according to Claim 1,

wherein the liquid is ejected in a direction along a



plurality of elenent substrates; an ink container for_containREELAGEMgNTQgEET
supplied to said ink jet recording head; and ink filling megns for.%zldéﬁng

the ink to said 20 ink container. 78. An ink jet head. kit ||apster.dij Lide, 1998,
Claim77, wherein said recording head and said ink contai neF—=+= ; -
25 79. An ink jet head kit according to Caim77, wherein said ink jet
recordi ng head and said ink -60- contairBeF are integral with each other.

surface of said element substrate.

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

with said element substrate.

31. A liquid jet head according to Claim 1,
wherein a plurality of the ejection outlets are
provided corresponding to a width of a recording
material for receiving the ink ejected by said ink jet

recording head.

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

two.

33. A liguid jet head according to Claim 1,

wherein the number of said element substrates is 11.

34. [Cancél]
35. [Cancel]
36. [Cancel]
37.  [Cancel]
38. [Cancel]
39. [Cancel]
40. [Cancel]

41. [Cancel]




80. An ink jet head manufacturing nethod conprising the st
a step of arranging a plurality of elenent substrates each
plurality of ejection energy generating el enents on a base
of coupling, with the plurality of elemed® substrates, a gr
having a | ength 10 corresponding to an array of the plurality of el enent
substrates and havi .t he [phnded]]i ty of grooves for constituting passages
corresponding to the ejection energy generating elenments. 15 81L. A
met hod accordi ng to 43.ai m[88ncarherein in said coupling step, the grooved
menber is coupled so that a gap between adj acent ones of el enent substrates
is covered by the grddeved [Gemi=di. 20 82. A method according to Caim
81, further :

REPLACEMENT SHEEY
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45, . [Cancel]

46. [Cancel]

47. [Cancel]

48. [Cancel]

49. An ink jet head cartridge for effecting
racording with ejection of ink comprising:

a liquid jet head as defined in any one of

Claim 1-33, 84 and 85; and

an ink container for retaining the ink which
is liquid ink to be supplied to said liquid jet head.

50. [Cancel]
51. [Cancel]
52. [Cancel]
53. [Cancel]
54. [Cancel]
55. [Cancel]

56.  [Cancel]

57. A'recording head cartridge according to
Claim 49, wherein said recbrding 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.



conprising a step of sealing the gap between adj acent ones’
substrates. 83. An ink filling nethod for filling an ink in
container of said ink jet head cartridge_as defined in d ai

f REPIAGEMENT SHEET

o or. 25 0EL 1908,

conprising steps of: preparing an ink coM ai ner for said ink
head cartridge as defined in Caim49 or 57, a step of filli
said ink container 5 10 15

et =bt=

ng the ink to

59. A recording head cartridge according to

Claim 57, wherein said ink container is filled with

the ink.

60. A recording head cartridge according to

Claim 58 or 59, wherein the ink in said ink container

is the ink refilied thereinto.

81. An ink jet recording apparatus for effecting

recording with ejection of ink comprising:
an liquid jet head as defined in any
Claims 1-33, 84 and 85; and

one of

driving signal supplying means for supplying
a ariving signal for driving said ejection enevrgy

generating elements.

62. [Cancel]
63. [Cancel] :
64. [Cancel] -
65. [Cancel]
66. [Cancel]
67. [Cancel]
68. [Cancel]

69. An ink jet recording apparatus for effecting

racording with ejection of ink, comprising:
an liquid jet head as defined in any
Claims 1-33, 84 and 85; and

racording matarial feeding means for
2 recording material for receiving the liquia
from sald liquid jet head.

one of

taeding-
ejected
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70. [Candel]
71. [Cancel]
72. [CAncel]
73. [Cancel]
74. [Cancell
75. [CAncell]
76. [Cancel]

77. An ink jat head kit comprising:
"an liquid jet bead as defined in Claims 1-33,
84 and 85;
' an ink container for containing ink as said
ligquid to be supplied to said liquid jet head; and
ink f£filling means for filling the ink to said

ink container.

78. An ink jet head kit according to Claim 77,
wherein said head and sald ink container are
separable. '

79. An ink jet head kit according to Claim 77,
wherein said ink jet head and said ink container are’
integral with each other. '

80. An ink jet head mammfacturing method
including coupling an element substrate hawving a
plurality of ejection energy generating element and a
grooved member having the plurality of grooves for
constituting passages corresponding to the ejection
energy generating elements, said method comprising:

a step of arranging a plurality of said
alement substrates on a base member in an array:

a step of coupling, with the plurality of
element substrates, & grooved member having a length
corresponding to an array of the plurality of element
substrates.
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81. A method according to Claim 80, wherein in
said coupling step, the grooved member is coupled so
that a gap between adjacent ones of element substrates

is covered by the grooved member.

82. A method according to Claim 81, further
comprising a step of sealing the gap between adjacent

ones of element substrates.

83. An ink filling method for filling an ink into
an ink container of said ink jet head cartridge as
defined in Claim 49 or 57, comprising steps of:

. preparing an ink container for said ink jet
head cartridge as defined in Claim 49 or 57;
a step of filling the ink to said ink

container.

84, A liguid ejection head according to Claim 1,
wherein the liquid is ink for recording. -

85. A liquid ejection head according to Claim 1,
wherein said length 3s a length through said array of
sald energy generating element contributable to
ejection of the liguid.--



