NANUFACTURLNG“NETH@D OF I NK JET HEAD, | NK JET HEAD %E%%gﬁgTURED BY SAVE AND
| NK JET DEVI.CE HAVI NG | NK JET HEAD FI ELD OF THE | NVENN ANB ATED ART
The present invention relates to an ink jet head which is elon ed by
arranging a plurality of element substrates for effecting printing by :
ejecting liquid, and a manufacturing nethod therefor. It further relates to
a device provided with the ink jet head. Hecently, an ink jet print type is
wi dely used because the noise is | ow and because the high speed recording
is possible. Among various types of ink jet printers, an ink jet head
wherein thermal energy is applied to the ink by which the state change is
produced in the ink, altANURAGTIRING METHQD QF, INKe JRTeHBAD resulting from

t her mal - expansi on of the resultant gas _(bubble jet %y e),. .l s advant ageous
in that the responsivi tiNE JEHJEAD FAHURED (BY, IR‘Q%&ND

INK JET DEVICE HAVING INK JET HEAD

FIELD OF THE INVENTION AND RELATED ART

The present invention relates to an ink jet
head which is elongated by arranging a plurality of
element substrates for effecting printing by ejecting
liquid, and a manufacturing method therefor. It
further relates to a device provided with the ink jet
head. |

Recently, anlink jet print type is widely
used "because the noise is low and because the high
speed recording is possible. Among various types of
ink jet printers, an ink jet head wherein thermal
energy is applied to the.ink by which the state change
is produced in the ink, and the ink is ejected by the
pressure resulting from thermal-expansion of the
resultant gas (bubble jet type), is advantageous in
that the responsivity to the print signal is high, and
high density arrangement of the ejection outlets is
relatively easy.

Recently, the data amount to be printed out
increases. Particularly, when graphic data are to be
printed out, the demand for the high speed print is
increasing because the data amount in huge in that

case.




hi gh density arrangenent of the ejection outlets is relatively easy.

Recently, the data anount to be printed out increases. Particularly, when
graphic data are to be printed out, the demand for the high speed print is
i ncreasi ng because the data anount in huge in that case. -2- .
Accordingly, an ink jet head of so-called full line type of the bubble je

type wherein ejection outlets and el ectreRhermal transducers are arranged
over the entire width of the printing material and an ink jet device having
such an ink jet head, are expected as being the ones which permt the high
Speed PTG A For e rdingly, an ink jet hesd of so-called
full line type of the bubble jet type wherein ejection
outlets and electrothermal transducers are arranged
over the entire width of the printing material and an
ink jet device having such an ink'jet head, are
expected as being the ones which permit the high speed
printing. |
As for such a full line type ink jet head, a
method wherein all of the electrothermal transducers
are formed in one substrate (heater board). However,
in that case, if only one electrothermal transducer of
the electrothermal transducers is defective, the
_ehtiré substrate is not usable, with the result of
very low yield. So, in a conventional full line type
.ink jet head, a p;urality of heater boards having
electrothermal transducers are combined. An a
plurality of electrothermal transducers each having a
relatively small number of electrothermal transducers
such as 32-128 transducers, are supported on a
supporting member at intervals matching the
arrangement density of the nozzle. By doing so, even
if one electrothermél transducer is“defective, one
heater heater board having the defective
electrothermal transducer iS'exchanged. Additionally,
the size of the heater board per se is small so that

the manufacturing of the heater board per se is easy.

Accordingly, the yield is remarkably improved. Such a



met hod wherein all of the electrothermal transducers are forned in one
substrate (heater board). However, in that case, if only one el ectrothernal
transducer of the electrothermal transducers is defective, the entire
substrate is not usable, with the result of very lowyield. So, in a
conventional full line type ink jet head, a plurality of heater boards
havi ng el ectrothermal transducers are conbBred. An a plurality of

el ectrothermal transducers each having a relatively small nunber of

el ectrot hermal transducers such as 32-128 transducers, are supported on a
supporting nenber at intervals matching the arrangenent density of the
nozzl e. By doi n§t¥yctuyenipr psRROsLEciRofARRRRFC: Fakddlrenr PatgBtecti ve,

one heater heater bhoard having the defeéthig elgctrotherial transducer is
exchanged. Addi fPBAiFpFiopyNog; HELr 2relfdlger IB5aPFPRICse is small so

that the manufacturing of,_the.heater boar gr.se ig . easy. Accordingly, the
yield is remarkably inpr%?é&?lggc%gg consgrﬁcElon, the"above

described advantaggs can be enjoyed, but another
problem arises. With the above described
'construction, since a plurality of of heater boards
are arranged in a supporting member, the arrangement
accuracy is significantly influential to the printing
quality. Conventionally, the arrangement accuracy is
determined by the connection between the supporting
member and the heater boafd'or by the direct
connection between the heater boards, and therefore,
the processing accuracy of each construction member
has fo be strictly controlled. This also reduces the
yvield. When foreign matter is present between the
construction members, the arrangement accuracy
decreases with the result of influence to the printing
quality. When the foreign matter is deposited between
the heater board and the base plate, a step is formed
~on the heater forming the heater board with the result
qf gap in the contact plane between the heater board
and the top plate. The gap may bring.about croés—talk
between adjacent nozzies with the result of improper

printing.

SUMMARY OF THE INVENTION

Accordingly, it is a principal object of the



-3- structure is proposed in Japanese Laid Open Patent Application No. HEl-
2-212162, for exanple. By using the construction, the above- descri bed
advant ages can be enjoyed, but another problemarises. Wth the above

descri bed construction, since a plurality of of heater boards are arranged
In a supporting nenber, the arrangenent accuracy is significantly '
influential to the printing quality. ComA&ntionally, the arrangenent
accuracy is determi ned by the connection between the supporting nmenber and
the heater board or by the direct connection between the heater boards, and

therefore, the roce55| accurac of each constructjon nenper has to be
strictly cont rRFSIKPT AR REQV 4R shahilizedRrintding gn natter is

present betmeen Eﬁght cross-talk by preventing gap formation between

the heater board and the top plate. According to an
aspect of the present invention, a supporting member
for supporting the heater boards have recesses.

More particularly, there is provided an ink
jet head manufacturing method wherein a plurality of
substrates provided with ejection energy generating
elements for generating energy for ejecting ink, are
arranged on a supporting member, and a top plate is
mounted on the substrate to cover all of the
substrates to form ink flow paths,:the improvémént
residing in that the supporting member is provided
with recesses at a supporting portion for supporting
the substrates, and an adhesive material is supplied
into the recesses, and thereafter, the substrate is
placed on the.suppofting member.

According to this aspect, the heater boards
are independently supported by a supporting portion,
which is provided with recesses. Thus, the contact
area between the heater boards and the base plate is
decreased, so that the step on the heater board
resulting from the foreign matter deposited to the
contact surfaces is prevented from being formed, and
thgrefore, an ink jet head having high reliability
without improper printing such as cross-talk, can be

provided.



construction menbers, the arrangenment accuracy decreases with the-result of
I nfl uence to the printing quality. When the foreign matter is deposited

bet ween the heater board and the base plate, a step is forned on the heater
form ng the heater board with the result of gap in the contact plane
between the heater board and the top plate. The gap nay bring about
cross-tal k between adj acent nozzles with tBe result of inproper printing.
SUMVARY OF THE | NVENTI ON Accordingly, it is a principal object of the

-4- present invention to provide stabilized printing without cross-talk by
preventing gap formation between the heater board and the top plate.
According to an aspect of THesBras@npthaveabiestsa feppvresngndenber

advantages of the present invention will become more
apparent upon a consideration of the following
description of the preferred embodiments of the
present invention taken in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic view showing a
cohstruction of elongated ink jet head using a base
plate provided with a seating fqr HB (heater board).“

'Figure 2 is an illustration of step
occurrence on a heater board by deposition of foreign
matter.

Figure 3 is an illustration of introduction
of surplus adhesive material in a groove of the
seating.

Figure 4Iis a schematic exploded view of an
ink jet head according-to a second embodiment of
present invention. Figure 5 is a schematic view of a
base plate used in the second embodiment.

Figure 6 is an enlarged view of the seating
portion of Figure 5.

Figure 7 is an illustfation of manufacturing
step of the ink jet head according to the second
embodiment.

Figure 8 is a'schematic view of an ink jet



for supporting the heater boards have recesses. Mre particularly, there is
provided an ink jet head manufacturing nmethod wherein a plurality of
substrates provided with ejection energy generating elements for generating
energy for ejecting ink, are arranged on .a supporting nenber, and a top
plate is nounted on the substrate to cover all of the substrates to form
ink flow paths, the inprovement residing=-bn that the supporting menber is
provided with recesses at a supporting portion for supporting the
substrates, and an adhesive material is supplied into the recesses, and

thereafter, the s trate 1s_placed on the supporti menper. According to
this aspect, tRE2 e gﬁngoﬁrﬁgrﬁPgh rAREPLAgeh I§£§u§gﬁthga%9 a supporting
portion, which_i rovi.de act are .bet ween

Phe heater boafHBCRARREAT BAsaR,PARERFEE mEPERLaY TaioPHaPh, RREEIER on the
heat er board r?ﬁ“%ﬁbﬂgefBoghbﬂﬁlkgﬁﬁtgn matter dep05|ted to the

Figure 9 is a schematic exploded view of an
ink jet head according to a third embodiment of the
present invention. Shows a Figure 10 example of a
conventional positioning method when the heater boards
are positioned on the base plate.

Figure 11 shows an example of a conventional
positioning method when heater boards are positioned
on the base plate. |

Figure 12 shews an example of ink jet device
having an ink jet head according to an an embodiment
of the present invention.
| Figure 13 is a schematic view wharein heater
boards are placed on the base plate in an ink jet head
according to embodiment 4 of the present invention.

Figure 14 is a schematic view showing major
portions in Figure 13.

Figure 15 is a schematic view showing detail
of heater board position pose change.portion of Figure
13.

Figure 16 is a sectional view and a sectional
view of the neighborhood of the base plate in the
device of Figure 13.

Figure 17 is a Sectional view of the base

plate of embodiment 4.



contact surfaces is prevented frombeing fornmed, and therefore, an ink jet
head having high reliability without inproper printing such as cross-talk,
can be provided. -5- These and ot her objects, features and advantages of -
the present invention will becone nore apparent upon a consideration of the
foll ow ng description of the preferred enbodi nents of the present invention
taken in conjunction with the acconpanyi Ag-draw ngs. BRI EF DESCRI PTI ON OF
THE DRAWNGS Figure 1 is a schematic view showi ng a construction of
el ongated ink jet head using a base plate provided with a seating for HB
(heater board). Figure 2 is an illustration of step
Figure 18 is an illustration of operation of
arrangement in the heater boards on the base plate in
Figure 17.
Figure 19 is an illustration of operation of
supplying an adhesive material into the opening of the
base plate in Figure 17.
Figure 20 is an illustration of light
projection foi curing the adhesive material in Figure -
19. Figure 21 is an illustration of light projection
for curing the adhesive material in Figure 19. Figure
22 is a schematic view showing a state wherein a ‘
heater board is temporarily fixed on the base plate of
Figuré 17.
Figure 23 is an enlarged perspective view
showing a reference surface for heater board mounting
‘on the base plate.

Figure 24 is an illustration of operation of

applying second adhesive material.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to the accompanying drawings, the
embodiments of the present inventioﬂ will be
described.
Embodiment 1
| Figure 1 is a schematic view showing a
construction of an elongated ink jet head using a base

plate provided with a seating for HB position for.



occurrence on a heater board by deposition of foreign matter. Figure 3 is
an illustration of introduction of surplus adhesive naterial in a groove of
the seating. Figure 4 is a schematic exploded view of an ink jet head
according to a second enbodi nent of present invention. Figure 5is a
schematic view of a base plate used in the second enbodi ment. Figure 6 is
an enlarged view of the seating portion of-Figure 5. Figure 7 is an
illustration of manufacturing step of the ink jet head according to the
second enbodi nent. Figure 8 is a schematic view of -an ink jet "head
having a through-openin%d %igggepﬁied%g%%%ated by 100 is a heater

board (which will also be called HB) having

electrothermal transducer elements for generating

thermal energy to eject the ink. The HB is of

monocrystal silicon, polycrystal silicon, glass, metal

or ceramic or fhe like, and the electrothermal

transducer elements are formed on the HB by thin film

manufacturing technique or the like. Designated by

300 is a base plate for supporting the heater boards,

and the base plate 300 is of glass alumina, sapphire,

silicon, metal, for example. Designated by 310 is a

seating functioning as a supporting member for HB

positioning on the base plate. The seating supports

the HBs independently from one another, and is

integral with the base plate in this embodiment. By

precisely forming the portions corresponding to the

HBs of the seating, they can be used as rough index

when the HBs are pbsitioned thereon. Designated by

313 is a sucking opening in the seating 310 portion to

assure the'position of the HBs. Designated by 400 is

a wiring substrate eleétrically connected with the HB

to transmit the driving signal from the main assembly

of the device, ahd is provided on the base plate

similarly to the HB. The wiring substrate 400 and the

HB are electrically connected by wire bonding. The

wiring substrate 400 is electrically connected with

the main aséembly of the device by a flexible cable



functioning as an adhesive material injection portion in Figure 5

enbodi nent. Figure 9 is a schematic expl oded view of an ink jet head
according to a third enbodi ment of the present invention. Shows a Figure 10
exanpl e of a conventional positioning nethod when the heater boards are
positioned on the base plate. Figure 11 shows an exanple of a conventi onal
positioning method when heater boards are-geositioned on the base plate.
Figure 12 shows an’exanple of ink jet device having an ink jet .head
according to an an enbodi nent of the present invention. Figure 13 is a
schematic view wherein heater boards are placed on the base plate in an ink
jet head accor df@@.tandnbhei fitexiklefcabhte pp@@candi bhenwivhngFi gure 14 is a
schematic view showi ng najor portions in Figure 13. Figure 15 is a
schematic viem1§“B§Fﬁ§tGe Q0| are connected by a connector 700.

Designated by 200 is a top plate for formation of flow
paths by coupling with the HB on the base plate, and
the top plate 200 is provided with ejection outlets
for ejecting the ink and flow path grooves for forming
the flow paths, integrally. It is joined to the HB
100 so that the flow path grooves and said
electrothermal transducer elements correspond with
each other. |

The materials of the top plate 200 may be any
resin material if the grooves can:be formed precisely.
Preferably, the material exhibits high mechanical
strength, dimensional stability and ink-resistant
property. Examples of the material include epoxy'
resin material, acrylic resin material, diglycol,
dialkyl carbonate resin material, unsaturated
polyester resin material, polyurethane resin material,
polyimide resin material, melamine resin material,
phenolic resin, urea resin material or the 1ike;
From the standpoint of molding property and liquid-
resistant property, polysulfon, pol&ester polysulfon
or the like resin material-are desirable.

The use of the seating in the ink jet head
according to an embodiment of the present invention is
effective to provide a solution to fhe problem of the

step on the surface of the heater. The seating 310 is



of heater board position pose change portion of Figure 13. Figure 16 is a
sectional view and a sectional view of the nei ghborhood of the base plate
in the device of Figure 13. Figure 17 is a sectional view of the base plate
of enbodi nent 4. -7- Figure 18 is an illustration of operation of
arrangenent in the heater boards on the base plate in Figure 17. Figure 19
is an illustration of operation of supplyrtQ-an adhesive material into the
openi ng of the base plate in Figure 17. Figure 20 is an illustration of

i ght projection for curing the adhesive material in Figure

provided with recesses 311, and the HB100 is supported
by the seating 310 at the portions of the seating 310
except for the recesses 311. The contact area
between the seating 310 and the HB100 can be reduced
by the recess 311.Even if foreign matter is deposited
on the contacting surface of the HB100 or the base
plate 300, most of the foreign matter 315 enters the
recesé 311, as shown in Figure 2, and therefore, the
probability of production of the step of surfaces of
-the heaters between adjacent HBs is remarkably
reduced. Usually, the HB 100 and the seating 310 are
connected by adhesive material. If the adhesive
material is provided in the recess 311, the fixing
therebetween is assured even if the quantity of the is
adhesi%e material is not so strictly controlled.
Designated by 313 is a sucking opening for
assuring the positioning of the HBs 100 on the seating
310 portion. The ﬁq; 100 are attracted through the
sucking openings 313 to the base plate 300 to bé fixed
on the baée plate 300 so that the HBs 100 can be
maintained with high positional accuracy until the
adhesive material is cured.
The description will be made as to a method
for mounting the HB to the base plate provided with
the seating and a manufacturing method of the ink jet

head.

First, a base plate 300 provided with an



19. Figure 21 is an illustration of light projection for curing the
adhesive material in Figure 19. Figure 22 is a schematic view showi ng a
state wherein a heater board is tenporarily fixed on the base pl ate of
Figure 17. Figure 23 is an enl arged perspective view showi ng a reference
surface for heater board nounting on the base plate. Figure 24 is an
illustration of operation of applying secdrid adhesive material. DESCRI PTI ON
OF THE PREFERRED EMBCODI MENT Referring to the acconpanyi ng draw ngs, the
enbodi ments of the present invention will be described. Enbodinment 1 Figure
1 is a schematic view show ng a _construction of an el ongated inkl&%LIhead

using a base pliIeHAiSRAENG P10 Shawh gy Figiredsikd Hpde,tro

aluminum substrate through a die-cast method. On the
other hand, a plurélity of HBs 100 having an
electrothermal transducers on a silicon substrate made
through a thin film formation technique, are prepared.
Subsequently, proper amount of of the adhesive
material is poured into the recess 311_of the seating
310. At this time, the adhesive material 50 in the
recess 311 is bulged due to its viscosity or surface
tension beyond the reference surface of the seating,
as shown in Figure 3, a. Then, the HB 100 is placed
on the position where.the adhesive material 50 has
been ‘dropped into the recesses thereof, and the HB 100
is attracted through the sucking opening 313 so that
the HB 100 is temporarilf-fixed. At this time, thé
adhesive material 50 is-attached to the HB 100, as
shown in Figure 3, b, and surplus adhesive material 50
enters the space in the recess. With this state, the
adhesive material 50 is not completely cured, and
therefore, the position of HB 100 can be corrected if
the sucking is eased. When the position of the HB 100
is firmly determined, the adhesive material 50 is
cured by heating or tﬁe like, thus fixing the HB 100.
The step on the surface of the heater of the ink jet
head of a full line type manufactured through such a

- method is as small as not more than +7_1 micron

between adjacent HBs. | Each HB 100 is electrically



-8- In Figure 1, designated by 100 is a heater board (which will also be
call ed HB) having electrothermal transducer elenents for generating thernmnal
energy to eject the ink. The HB is of nobnocrystal silicon, polycrystal
silicon, glass, netal or ceramc or the like, and the el ectrotherna
transducer elenments are forned on the HB by thin filmmanufacturing
technique or the |ike. Designated by 300-12-a base plate for supporting the
heat er boards, and the base plate 300 is of glass alum na, sapphire,
silicon, metal, for exanple. Designated by 310 is a seating functioning as
a supporting nenber for HB positioning on the base plate. The seating
supports the HEOIMeGLedndeontthe wigingnsubsdrpte 49Qdbys wireedondifg.h t he
base plate in this enbodi nent. By precisely faormng the portions
cor r espondi ng and thereafter, the top plate 200 extended to cover

all the HBs 100, is mounted on the HBs 100. The top

piate 200 is provided with grooves formed by ejection

molding to constitute the ink flow paths and ejection

outlet plate. By fixing the top plate 200, an ink jet

head of full line type is completed.

When the printing operation is carried out
actually using the ink jet head of this this
.embodiment, satisfactory print was provided over the
entire width of the printing sheets.

The description will be made as to an ink jet
device suitably usable with the ink jet head of this
invention.

Figure 12 shows a construction of an ink jet
device having the ink jet head according to the
foregoing an embodiment.

The ink jet device is provided with line type
heads 2201a-22014 as shown in Figure 12, and the line
type heads 22013—2201d are fixed in parallel with each
other at predetermined intervals in a X direction by a
holder 2202. On the bottom surface of each head
2201a-22014d, 3456 ejection outlets are provided faced.
down at the intervals of 16 ejection outlets /mm in a
line in Y direction to enable the recording over a

width of 218mm.

The heads 2201a-2201d eject recording liquid



HBs of the seating, they can be used as rough index when the HBs are
positioned thereon. Designated by 313 is a sucking opening in the seating
310 portion to assure the position of the HBs. Designated by 400 is a
wiring substrate electrically connected with the HB to transmt the driving
signal fromthe main assenbly of the device, and is provided on the base
plate simlarly to the HB. The wiring subé#?ate 400 and the HB are

el ectrically connected by wire bonding. The wring substrate 400 is
electrically connected with the main assenbly of the device by a flexible
cabl e -9- 6Q0, and the flexible ca 600 and the wiri.ng substrate 400
are connected & EHeTHe. a8k l%é’r?aleé‘(? FFOELPL 35 pl ate for

formati on of fle%e%atrhs tgy C%e%ld %Jyehztzr}% HB on the base plate, and

A head unit is constituted by the heads
2201a- 22014 and the holder 202, and the head unit is
movable up and.down by a head moving mean3'224.

Below the heads 2201a-2201d, head caps 2203a-
22034 are disposed adjacent to the respective heads
2201a-2201d corresondingly thereto. Each head cap
2203a-22034 is provided with an ink absorption member
such as sponge therein.

The caps 2203a-22034 are fixed by unshown |
holder. A cap unit is constituted by the holder and
the caps 2203a-2203d. The cap unit is movable in the
X direction by the cap moving means 2225.

To the heads 2201a-2201d, cyan, magenta,
ye;low, black inks are supplied from ink containers
2204a-22044 through ink supply tubes 2205a-22054,
respectively to permit color recording.

For the ink supply, capillary phenomenon at
the head ejection outlet is used, and therefore, the
liquid surface of the each ink container 2204a-22044
is lower than the ejection outlet pbéition by a
constant distance.

This device has an electrically chargeable
seamless belt 2206 for transporting a recording
material in the form of a recording paper 227.

The belt 2206 is extended along a



the top plate 200 is provided with ejection outlets for ejecting the ink
and flow path grooves for formng the flow paths, integrally. It is joined
to the HB 100 so that the fl ow path grooves and sai d el ectr ot hermal
transducer elenments correspond with each other. The materials of the top
plate 200 may be any resin material if the grooves can be fornmed precisely.
Preferably, the material exhibits high nmeebani cal strength, dinensiona
stability and ink-resistant property. Exanpl es of the material include
epoxy resin material, acrylic resin material, diglycol, dialkyl carbonate
resin material, unsaturated polyester resin material, polyurethane resin
mat eri al , polylﬂ¥ﬁ€eF€§FﬁnﬁﬁtE@ hlan%IGﬁiﬁbﬂge§9h1ﬁaébzoab lghen?glc
resin, urea resin mater or_the like. Fromthe standpoint of nolding
property and I|ﬁﬂ}ﬁer?eésg?an?ZB?BpéF@ya pengians 5alles| 924i0erapdl §sul f on

or the like reségnﬂgégeﬁa{oa{ﬁedggkégngeroller 2207. It is moved by
a belt driving motor 2208 driven by a motor driver
2221.

The belt 2206 travels right below the
ejection outlets 6f the heads 2201a-22014. In this
embodiment, the downward deflection is éuppressed by
the fixed supporting member 2226.

Designated by reference numeral 2217 is a
cleaning unit for.removing paper dust or the like
deposition on the surface of the belt 2206.

Designated by reference numeral 2212 is a

- charger for charging the charger, and the charger 2212
is rendered.ON and OFF by a charger driver 2222, the
recording paper is attracted on the belt 2206 by the
electrostatic attraction force produced by the
charging.

Before and after the charger 2212, there are
provided pinch rollers 2211 and 221la for cooperation
with the idle rollers 2209 and 2209a to urge the
transported recording paper 2227 to the belt 2206.

Designated by reference numeral 2232 is a
sheet feeding cassette, a recording paper 2227 in
which is fed out one by one by the rotation of the
sheet feeding roller 2216 driven by the motor driver

2223, and is fed in thé X direction to a wedge-shaped



The use of the seating in the ink jet head according to an enbodi nent of
the present invention is effective to provide a solution to the probl em of

the step on the surface of the heater. The seating 310 is -10- provided
with recesses 311, and the HB100 is supported by the seating 310 at the
portions of the seating 310 except for the recesses 311. The contact area

bet ween the seating 310 and the HB100 camllSe reduced by the recess 311. Even
if foreign matter is deposited on the contacting surface of the HB100 or
the base plate 300, nost of the foreign matter 315 enters the recess 311,

tep of surf acHBIge A0 haN & SBBSRGETHToR: SRl a5 2244 aRe RaBRATeduced.
Usual Iy, the H%o Q%raggl%h%r%%gﬂ %%’i%% %%%e driver 2223. The guide
2213 has a wedge-shaped space to permit deflection of
the recording paper.
| Designated by reference numeral 2218 is a
sheet discharge tray for receiving the recording paper
on which the printing has been completed.

The control circuit 2219 controls all of the
head driver 2220, head moving means 2224, cap moving
means 2225, motor driver 2221, 2223, and charger
driver 2222.

Embodiment 2

Figure 4.is a schematic perspective view of
an ink jet_head according to a sécond embodiment of
the present invention. Figure 5 is a schematic view
.0f a base plate of this embodiment, and Figure 6 is an
enlarged view of the seating portion of Figure 5.

The second embodiment of the present
invention will be described with a manufacturing step
of the ink jet head.

Figure 7 is an illustration of manufacturing
step of the ink jet head in this embodiment. In this
embodiment, a long multi- head using one grooved top
plate for 11 héater boards (HBs), are used. The
manufacturing method thereof will be described.

First, a base plate having projections for

PCB positioning and HB-supporting portions for



connected by adhesive materi al . | f the adhesive material is provided in
the recess 311, the fixing therebetween is assured even if the quantity of
the is adhesive material is not so strictly controlled. Designated by 313
i's a sucking opening for assuring the positioning of the HBs 100 on the

seating 310 portion.

The HBs 100 are attracted through the sucki ng openi ngs

313 to the base plate 300 to be fixed on-tllge base plate 300 so that the HBs
100 can be nmintained with high positional accuracy until the adhesive
material is cured. The description will be nmade as to a nethod for nounting
the HB to the base plate provided with the seating and a manufacturing

met hod of the iswppostimgadhe-HBst,, is Formed fremEn @lawidam with an

substrate through a die-cast molding. The supporting

portion is provided with openings for attracting the

HBs to fix them temporarily to the recess for the

adhesive material injection. Figure 5 is a schematic

view of a base plate produced through the die-cast

molding, and Figure 6 is an enlarged view of the

seating portion of Figure 5. In Figures 5 and 6,

designated by 310 is a HB supporting portion, and 311

is a recess in the HB supporting portion, 312 is an

adhesive material injection groove in communication

with the recess 311, 313 is a sucking qpening, 314 is

a positioning projection of the PCB, and 315 is a

dimple for communication between the adhesive material

injection groove 312 and the recess 311.

The hatched portion of the base plate and the

surface of the supporting portion are abraded or

ground.

By this, the flatness of the surface of the’

supporting portion is improved to decrease the

probability of occurrences of the step when the HBs

are positioned. The opposite end portions of the base

plate function as the positioning péffion relative to

the device to improve the accuracy in the assemblying.

While the base plafe is manufactured, a

plurality of heater boards (HBs) each having

electrothermal transducef elements manufactured

through the thin film formation technique on a silicon



integral seating 310 shown in Figure 1 is made froman al um num substrate
through a die-cast nethod. On the other hand, a plurality of HBs 100 having
an electrothermal transducers on a silicon substrate nmade through a thin
filmformation technique, are prepared. Subsequently, proper anount of of
the adhesive material is poured into the recess 311 of the seating 310. At
this time, the adhesive material 50 in thejyecess 311 is bulged due to its
viscosity or surface tension beyond the reference surface of the seating,
as shown in Figure 3, a. Then, the HB 100 is placed on the position where

t he adhesive material 50 has been dropped into the recesses thereof, and
the HB 100 i s Bubstrate .t A graparedicki ng opening 313 so that the HB 100
is tenporarily fixed. At this time, the adhesive material 50 is attached to
the HB 100, as shown in Hepr el HBs sthiis preparediheste arnmnged| arkd
enters the space in the recess. Wth this state, the adhesive material 50
i's not.conpleneﬁgFQﬂﬁ¥k¥ pagitioned on the HB supporting portion of -

the base plate using positioning tool or the like.
The HBs thus positioned are fixed temporarily by
attraction through the sucking opening by a vacuum
tool disposed below the base plate. In this manner
each HB is sequentially disposed on the base plate.
Step a

Then, the adhesive material is poured through
the adhesive material injection groove in the base
.plate. The adhesive material enters the dimple which
is in communication with each recess and the adhesive
material injection groove, and it enters each recess
by the capillary phenomenon. By the provision of the
dimple at a position for communicatin between the
adhesive material injection groove and the each
recess, the adhesive material is accumulated in the
dimple so that the adhesive material smoothly flows
into each recess. Thereafter, the adhesive material
is spontaneouély dried, and the HB is completely
fixed. Then, the sucking by the vacﬁﬁm tool is
released. If a firmer fixed is desired, the adhesive
material may be injected through the sucking opening.
Step b

After the completion of the position and

fixing of the HB, the base plate and the HB are



t herefore, the position of HB 100 can be corrected if the sucking is eased.
When the position of the HB 100 is firmy determ ned, the adhesive materi al
50 is cured by heating or the like, ‘thus fixing the HB 100. The step on the

surface of the heater of the ink jet head of a full line type manufactured
t hrough such a nethod is as small as not nore than +~_1 m cron between
adj acent HBs. Each HB 100 is electricaklig- -12- connected to the wiring

substrate 400 by wire bonding, and thereafter, the top plate 200 extended
to cover all the HBs 100, is nounted on the HBs 100. The top plate 200 is
provi ded  with grooves fornmed by ejection nolding to constitute the ink flow
pat hs and ej ecsubjectedetopoatindiBg ftoxiregoveestep phatbe2diB ainthek | et
head of full line type is conpleted.

lateral end of the ejection outlet. This is done,

because if a step is formed in this portion, cross-

talk occurs since the top plate which will be

described hereinafter is abutted to the ejection

outlet lateral edge.

Step ¢

Then, the PCB(wiring substrate) is bonded to

the base plate with positioning using the positioning

projections. By doing so, the predetermined

positional relation is established, wherein the

electrode pads on the PCB and the electrode pads on

the HB correspond respectively. By wire bonding

between the electrode pads on the PCB and the

electrode pads .of fhe HB, the HB and the PCB are

electrically connected. Contemporaneously, the

conduction check for the wire bonding is carried out.

Step d | _

Subsequently, a press-contact unit is mounted

for the purpose of close contact of the top plate on

the HB on the base plate. The press-contact unit

comprises a leaf spring member for ﬁrging the heater

board and a leaf spring member for supporting and

fixing the leaf spring member. The leaf spring member

has a plurality of cut~away portion, and is divided

into a plurality of urging portions. Each urging

portion is provided with a through-opening, into which



When the printing operation is carried out actually using the ink jet head
of this this enbadi nent, satisfactory print was provided over the entire
wi dth of the printing sheets. The description will be nade as to an ink jet
device suitably usable with the ink jet head of this invention. Figure 12
shows a construction of an ink jet device having the ink jet head according
to the foregoing an enbodi nent. The ink }g8-device is provided with |ine
type heads 220l1la-2201d as shown in Figure 12, and the |ine type heads
2201a-2201d are fixed in parallel with each other at predeterm ned
intervals in a X direction by a holder 2202. On the bottom surface of each
head 2201a-220adjig4%s dnserted bateffectrregundetion adndctedeaseaoft he
intervals of 16 ejection outlets /mmin aline in Y direction to enable the
recor di ng over thewngghngs foxganfor each urging portion.
When the press-contact unit is fixed to the
BP, the fixed member is joining with the BP through
the PCB, and is fixed by screw or heat crimp or the
like.
Step e
In order to fix the top plate on the heater
board, the urging force of each urging portion is
regulated by the jig.
Step £
After sufficient space is provided on the
heater board in this manner, the alignment is effected
so that the ink flow paths and the ejection energy
generating elements correspond to each other, and the
top plate is joined to the HB.
Step g
Then, the urging force of the urging portion
is released, thus fixing the top plate. The release
of the urging force of the urging portion (the fixing
by the urging portion) is effected from the center
portion urging portion toward the opposite ends
sequentially. By releasing the urging force in this
manner, the warpage of the top plate can be controlled
to permit outward escape of the deflection so that the

satisfactory joining state can be assured over the

entire HB. After the release of the urging force of



The heads 2201a-2201d eject recording liquid -13- by thermal energy, and
the ejection control is effected by a head driver -2220. A head unit is
constituted by the heads 220l1a- 2201d and the hol der 202, and the head unit
I s novabl e up and down by a head novi ng neans 224. Bel ow t he heads
2201a- 2201d, head caps 2203a- 2203d are di sposed adjacent to the respective
heads 220l1a-2201d corresondi ngly thereto~2Bach head cap 2203a-2203d is
provided with an ink absorption nenber such as sponge therein. The caps
2203a- 2203d are fixed by unshown hol der. A cap unit is constituted by the
hol der and the caps 2203a-2203d. The cap unit is novable in the X
direction by tkbecarging pgrvdens 2pe5jig is all removed from the
main assembly of the head.
Step h
An ink supply unit is then fixed to a
position of the base plate at each end by welding or
the like. The ink is supplied to the top plate by the
ink supply unit. The ink may be supplied in the
opposite directions, or may be supplied in one
direction to circulate the ink. A filter is provided
at the connector portion of the ink supply unit to
trap bubbles.
Step i
Finally, a head cover is mounted so as to
cover the base plate, and a sealant is supplied to the
top plate joining portion and wire bonding portion
through a window forméd at a position of the head
cover corresponding to the urging portion. Thus, the
ink jet head is completed.
Step j
In this embodiment, the adhesive material
injection portion is in the form of a groove at the HB
position side of the base plate, but it may be a
through-opening through the base plate, as shown in
Figure 8. |
Similarly to embodiment 1, the ink jet head

could effect satisfactory printing over the all area

of the width of recording sheet.



To the heads 220l1a-2201d, cyan, nagenta, yellow, black inks are supplied
fromink contai ners 2204a-2204d t hrough i nk supply tubes 2205a-2205d,
respectively to permt color recording. For the ink supply, capillary
phenonenon at the head ejection outlet is used, and therefore, the liquid
surface of the each ink container 2204a-2204d is | ower than the ejection
outlet position by a constant distance. Ihhs device has an electrically
chargeabl e seanl ess belt 2206 for transporting a recording material in the
formof a recording paper 227. The belt 2206 is extended al ong a -14-
predeterm ned path by a driving roller 2207, idle rollers 2209, 2209a and a
tensi on rol | er Eapddiment B3s -

Figure 9 is a schematic exploded view of an
ink jet .head according to a third embodiment of the
present invention.

In Figure 9, seating 3 functioning as a
supporting member for HB pbsition is a member separate
from the base plate 2. By the usé of the separate
seating 3 and base plate 2, the material suitable for
high processing accuraéy at the reference surface of
the seating can be used for the seating, so that the
material and processing method appropriaté for the
respective members are usable. Additionally, even if
the processing accuracy of the base plate is poor to a
'cgrtain extent, the accuracy of the step on the
surface of the heater in the heater board is not

- influenced, and therefore, the cost for the
manufacturing of the base plate can be saved, thus
permitting cost reduction.

When the seating is formed on the base plate,
the manufacturing method of the ink jet head is such
that a member constituting the seating is set on a HB
‘arrangement machine, and each HB is bonded to the
seating, and thereafter, the seating 3 is fixed on the
base plate 2. By first mounting the HB to the
seating, the necessity of the provision of the
through-opening in the base plate'is eliminated. The

joining between the seating 3 and the base plate 2 may



connected to the driving roller 2207. It is noved by a belt driving notor
2208 driven by a notor driver 2221. The belt 2206 travels right below the-
ej ection outlets of the heads 2201a-2201d. I'n this enbodi ment, the
downward defl ection is suppressed by the fixed supporting nmenber 2226.
Designated by reference nuneral 2217 is a cleaning unit for renoving paper
dust or the |like deposition on the surfacg2ef the belt 2206. - Desi gnat ed
by reference nunmeral 2212 is a charger for charging the charger, and the
charger 2212 is rendered ON and OFF by a charger driver 2222, the recording
paper is attracted on the belt 2206 by the electrostatic attraction force
produced by t hdeclefifgicted Bsimge anyd means such asaePeadh@sivet here are
provided pinch rollers 2211 and 221l1a for cooperation with the idle rollers.
2209 and 2209amaferigd Ofe mechanical means unless the positional
accuracy of the HB on the seating is not disturbed.
As the subsequent steps, they are the séme as
embodiment 1 or 2.
Embodiment 4

A fourth embodiment will be described.

Figure 16 is a top plan view (a) and front
view (b) of a device using a first bonding method.

In Figuré 16, designated by 1102 is a heater
board / base plate supporting portion, on which an
attraction portion 1209 for positioning the heater
board 1100 on the base plate 1101 is fixed by screws.
The base plate 1101 is fixed such that a reference
surface for mounting the heater board 1100 mounting
faces down in the vertical direction. Therefore, the
heater board 1100 is fixed to the base plate from the
bottom.

To the attraction portion 1209, pairs of air
introduction portions 1210 are connected. A heater
board trénsported by fingers is attracted to the
bottom surface of the base plate by_éttractiOn or
sucking air produced by a vacuum generator (unshown).
The attraction portion 1209 is provided with a
plurality of openings 1213 for permitting application

of a photo-curing adhesive material and for

transmitting the light for photo-curing of the bonding



transported recordi ng paper 2227 to the belt 2206. Designated by reference
nuneral 2232 is a sheet feeding cassette, a recording paper 2227 in which
is fed out one by one by the rotation of the sheet feeding roller 2216
driven by the notor driver 2223, and is fed in the X direction to a

wedge- shaped -15- guide 2213 by a transportation roller 2214 and a plnch
roller 2215 driven by the same driver 222839he guide 2213 has a

wedge- shaped space to permt deflection of the recording paper. Designated
by reference nuneral 2218 is a sheet discharge tray for receiving the
recordi ng paper on which the printing has been conpl eted. The control
circuit 2219 cdwateriaki | Tie tshapef khe opeying hihd mm@ @eans 2224,

cap novin
P g simple circular hole. However, in this embodiment,

it is in the form of an elongated hole to permit
transmission of a larger quantity of light for the
photo-curing. _

The reason for the orientation of the base
plate 1101 to provide the downward facing of the
mounting reference surface of the heater board 1100 is
that when the adhesive material for fixing the base
plate to the heater board is applied by a dispenser,
the adhesive material is easily ejected from the
dispenser in the vertical direction, and the adhesive
material is sufficiently expanded in the adhesive
material'injection opening 213 formed in the base
plate.

Referring to Figures 17 end 23, the
description will be made as to the details of the base
plate of this embodiment. Figure 23 is an enlarged
schematic view of the base plate reference surface for
the ﬁeater board mounting. Figure 17 is a sectional
view adjacent the heater board mounting portion of the
base plate. '

. The base plate 1101 is provided, as shown in
Figure 23, with a paif of heater board attraction
opening 1201 120la and 1201b at a front portion of the
reference surface (ejection outlet side), and a first

adhesive material application opening 1200. The a



means 2225, notor driver 2221, 2223, and charger driver 2222. Enbodi nent 2
Figure 4 is a schematic perspective view of an ink jet head according to a
second enbodi nent of the present invention. Figure 5 is a schematic view of
a base plate of this enbodinent, and Figure 6 is an enlarged view of the
seating portion of Figure 5. The second enbodi nent of the present invention
w Il be described with a manufacturing stga-of the ink jet head. Figure 7

is an illustration of nmanufacturing step of the ink jet head in this
enbodi ment. In this enbodiment, a long multi- head using one grooved top
plate for 11 heater boards (HBs), are used. The manufacturing net hod

t hereof will baumber ofe®f mihestheatear boaridamd tirantigm opendmgsd 20dr PCB

ositioning and HB supportin ortions for
P 9 and thé”%umbergo% the first adhesive material

application openings 1200 are the same as the number
of of the heater boards mounted on the base plate.

In order to improve the attraction force for the
heater board, the heater board attraction opening 1201
of the base plate is in communicatin with attraction
grooves 1214a and 1214b formed in the reference
surface for the heater board mounting to increase the
attraction area. In this embodiment, the pair of the
heater board attraction openings 1201 are
symmetrically arranged. This is éffective to avoid
movement of the heater board during the second
adhesive material curing to enhance the bonded state.
Only one of them may be employed when the accuracy may
be slightly poor.

Here, the first adhesive material application
opening 1200 is provided adjacent the center of
gravity of the heater board. This is because_the
first adhesive material is for the temporary fixing of
the heater board. With the first adhesive material
alone, sufficient bonding strength is not assured, and
therefore, the opening diameter may be small as loﬂg
as the minimum bonding sfrength for fixing the heater
board until the second adhesive material application
process is provided. In order to fix the heafer board

with the minimum bonding strength, the first adhesive



-16- supporting the HBs, is fornmed froman al um num substrate through a
di e-cast nol ding. The supporting portion is provided with openings for "
attracting the HBs to fix themtenporarily to the recess for the adhesive
material injection. Figure 5 is a schematic view of a base plate produced
t hrough the die-cast nolding, and Figure 6 is an enlarged view of the
seating portion of Figure 5. In Figures 5-2%d 6, designated by 310 is a HB
supporting portion, and 311 is a recess in the HB supporting portion, 312
i's an adhesive material injection groove in comunication with the recess
311, 313 is a sucking opening, 314 is a positioning projection of the PCB,
and 315 is a dimpterial apphicationcopéringch2@0ecisdadiacentuthei a
i njection groove 312 and the recess 311. The hatched portion of the base
plate and the center of gravity of the heater board. The heater
board attraction reference surface (mounting reference
surface) is finished to a smooth surface by abrasion
or the like, to prevent reduction of the attraction
‘force by leakage upon attraction of the heater board
and to prevent the applied adhesive material from
being sucked into the attraction opening.
The reference surface for the heater board
mounting at the backside of the reference surface for
the heater board mounting is provided with a second )
adhesive material filling groove 1218, and a part
thereof has second adhesive material injection groove
1217a and 1217b.
Referring to .Figure 18, the description will
be made as to a portion for attracting the heater
board to the base plate.
In Figure 18, the heater board 1100 is being
placed by fingers on the base plate 1101 fixed to the
heater board / base plate supporting portion 1102.
The finger 1302 are effective to hold the
heater board by attraction. By the attraction of the
heater formation surface of the heater board, the
liability of the fingers contacting to the heater
board already positioned, upon the heater board

mounting, is avoided, thus improving the yield. A

rubber pad 1005 is used at the attraction air supply



surface of the supporting portion are abraded or ground. By this, the

fl atness of the surface of the supporting portion is inproved to decrease
the probability of occurrences of the step when the HBs are positioned. The
opposite end portions of the base plate function as the positioning portion
relative to the device to inprove the accuracy in the assenblying. Wile
the base plate is manufactured, a pluralityeof heater boards (HBs) each
havi ng el ectrot hermal transducer el enments nmanufactured through the thin
filmformation technique on a silicon -17- substrate, are prepared.

Then, the HBs thus prepared, are arranged and correctly positioned on the
HB supporti ng poeonheatibdnt herbien withethei hgseoplatentagprevéntdr the |ike.

leakage.

Referring to Figures 13-15, the description
will be made as to, operation when the heater boards
are positioned and fixed to the base plate.

In Figure 13, the heater board 1100 is
supplied from a heater board supply portion (unshown)
to a heater boérd grip portion 1106, and is
transported to a heater board position measurement
portion 1104 while the heater board 1100 is kept‘on
the heater board grip_portion 1106. In the heater
board position measurement portion 1104, a heater
board position / pose change portion 1105 for
supporting the heater board grip portion 1106 is moved
to provide a predetermined position and pose of the
heater board 1100.

| On the other hand, the base plate 1101 is
supplied from a base plate supply portion (unshown) to
a heater board / base plate supporting portion 1102
and is attracted by air sucking by negative pressure
air introduction portion 1211; The heater board /
base plate supporting portion 1102 attracting the base
plate 1101, is moved to a base platé positioning and
transporting portion 1103. At this time, the base
plate 1101 is abutted tb ébutments 1203 and 1204, and
is fixed by references 1206 and 1212.in the vertical

direction, a vertical abutment reference 1202 of the



The HBs thus positioned are fixed tenporarily by attraction through the
sucki ng opening by a vacuum tool disposed bel ow the base plate. In this
manner each HB is sequentially disposed on the base plate. Step a Then, the

adhesive material is poured through the adhesive nmateri al

i nj ection groove

in the base plate. The adhesive material enters the dinple which is in

comuni cation with each recess and the adRkesi ve nmateri al

I nj ection groove,

and it enters each recess by the capillary phenonmenon. By the provision of
the dinple at a position for comunicatin between the adhesive nmateri al

i njection groove and the each recess, the adhesive material is accunul ated
in the dinple Tasdaldtee HMliesis pustied i andcibuttdd s thd herstdy

recess.

Thereafter, the adhesive material is spontaneously dried, and the

HB i s conpl et elbodndk et . bageeplattee smpponty rigy pdrd ioac lyma dolxed r el eased.
If a firmer fixed is desired, the adhesive

portion 1205 for vertical base plate positioning.
Thus, the base plate 1101 is abutted to the reference
of the base plate positioning and transporting portion
1103 so that it is cramped at the correct pbsitidn.
Thus, the correct positioning is accomplished
irrespective of the positional accuracy of the
plurality of heater board / base plate supporting
portion. So, the heater board 1100 in the

arrangement position positioning by the heater board

| position / pose change portion 1105 with a pose, is

adjuéted only to the abﬁtting reference of the base
plate positioning and transporting portion 1103 having
only one positioning reference.

The base plate positioning and transporting
portion 1103 carrying the heater board / base plate
supporting portion 1102 is moved to a predetermined
position in the direction of the arrangement to carry
the first heater board. With this state, the heater
board position pose change portion 1105 gripping the
heater board 1100 with the corrected pose and
position, lands on the heater board 1100 on the base
plate 1101. At this time, the landing of the heater
board 1100 is detected, and the vertical direction
position upon the landing is detected.

Figure 15 is a schematic view of a landing



material may be injected through the sucking opening. Step b After the

conpl eti-on of the position and fixing of the HB,

are subjected to grinding to renove step in the HB at the |ateral
the ejection outlet. This is done, because if a step is forned in this

portion, cross- talk occurs since the top plate which wll

the base plate and the HB

end of

be descri bed

hereinafter is abutted to the ejection oupBet |ateral edge. Step c Then,

the PCB(w ring substrate)

usi ng the positioning projections. By doing so, the predeterm ned

posi ti onal

and the el ect rportpedstonthe base plate 1101.

In Figure 15, designated by 1302 is a finger
for griping the heater board 1100; 1303 is a support
column connected by a rotational shaft to rotate the
finger 1302 by the contact between the heater board
1100 and the base plate 1101; 1304 is a contact
detection sensor for detecting the finger 1302
rotating by the contact between the heater board 1100
and the base plate 1101. The finger 1302, support
column 1303 and contact detection sensor 1304 are
carried on a movement portion 1301 for moving the
heater board 1100 in the vertical direction (heater
board / base plate contact direction).

The description will be made as to the
joining opefation of the heater board 1100 to the base
plate 1101.

The heater board 1100 moved to a
predetermined position and pose by the heater board
position/pose change portion 1105 is disposed
beforehand at a position not contacting to the base
plate 1101 in the vertical direction. After the pose
and position are determined, the heater board 1100 is
moved by pose and posifion the vertical direction
driver 1300 in the vertical direction. When the
heater boerd 1100 and the base plate 1101 are
contacted, the finger 1302 rotates about the support

column 1303, and the landing is detected by the

is bonded to the base plate with positioning

relation is established, wherein the el ectrode pads on the PCB



the HB correspond respectively. By wire bonding between the el ectrode pads
on the PCB and the el ectrode pads of the HB, the HB and the PCB are
electrically connected. Contenporaneously, the conduction check for the
wire bonding is carried out. Step d Subsequently, a press-contact unit is
nmounted for the purpose of close contact of the top plate on the HB on the
base plate. The press-contact unit conprigses a | eaf spring nenber for
urging the heater board and a |l eaf spring nenber for supporting and fixing
the | eaf spring nmenber. The | eaf spring nmenber has a plurality of cut-away
portion, and is divided into a plurality of urging portions. Each urging
portion is progontachi §atecthonugénspenld@4.i nThewherbical -dPrection

movement position at this time is stored, and the

stored data is compared with the data upon the next

landing of the heater board 1100, and if the

difference is larger than a predetermined level,

improperness is discriminated. The heater board 1100

landed on the base plate 1101 is supported on the base

plate 1101 by the negative pressure air supplied from

the outside through the heater board attraction

. opening 1201 of the base plate, attraction portion

1209 of the heater board / base plate supporting

portion 1102, and a portion of the outside negative

_pressh:e air introduction portion 1210 for the first

heater board attraction.

After the heater board is thus supported, the

adhesive material is supplied from dispenser 1107 as

the adhesive material filling portion through the

adhesive material filling hole 1213 of the heater

board / base plate supporting portion 1102 and the

adhesive material application opening 1200 of the base

plate 1101 to prepare for the bonding between the

heater board 1100 and the base plate 1101.

Figure 19 shows the adhesive material
filling, wherein designated by 1107a is a cylinder
containing the adhesive material; 1107b is a needle at

the end of the dispenser 1107. The needle of the

dispenser 1107 is inserted into the adhesive material



ajigisinserted to effect regulation and rel ease of the urging force for
each urging portion. When the press-contact unit is fixed to the BP, the
fixed nenber is joining with the BP through the PCB, and is fixed by screw
or heat crinp or the like. Step e In order to fix the top plate on the
heater board, the urging force of each urging portion is regulated by the
jig. Step f After sufficient space is pradgled on the heater board in this
manner, the alignment is effected so that the ink flow paths and the

ej ection energy generating elenents correspond to each other, and the top
plate is joined to the HB. Step g Then, the urging force of the urging
portion is rel edsiddng thold 3311} ahdheopilimatioheooriieans 209 and

the adhesive material application opening 1200 of base
plate 1101, and the first adhesive material is ejected
adjacent the center portion of the opening when the
tip end of the needle is at 0.5mm approx. away from
the heater board.

Subsequently, in order to position and fix
the second heater board 1100, the heater board
supportihg portion 1106 receives a heater board 1100
from the heater board supply portion (not shown). The
base plate positioning and transporting portion 1103
moves to a position for positioning and fixing the
secoﬁd.heater board 1100, while supporting the first
heater board 1100 on the base plate 1101 by the
negative pressure air. Similarly to the first heater
board, the second heater board is placed, positioned
and supported. In this manner, the attraction of the
heater board and the adhesive material filling is
'repeated for the predetermined a number of times equal
to the number of the heater boérds on the single base
plate.

The base plate now carrying'the predetermined
a number of of heater boards positioned, attracted
with the adhesive material

supplied is tiansported to a discharging position by
the base plate positioning and transporting portion or

meansll103 together with the heater board / base plate



of the urging force of the urging portion (the fixing by the urging
portion) is effected fromthe center portion urging portion toward the
opposite ends sequentially. By releasing the urging force in this manner,

t he warpage of the top plate can be controlled to permt outward escape of
the deflection so that the satisfactory joining state can be assured over
the entire HB. After the rel ease of the urging force of +-20- the urging
portion, the jig is all renmoved fromthe nmain assenbly of the head. Step h
An ink supply unit is then fixed to a position of the base plate at each
end by welding or the like. The ink is supplied to the top plate by the ink

supply unit. Tisappdctinyg portdR i1992,0 dnde is exposed to the light
for the curing of the bonding material by a
transporting means (not shown).

Referring to Figures 20 and 21, the exposure
will be described. After the dispenser 1107 is
retracted, the photo-curing adhesive material is
exposed to ultraviolet radiation 1227 through the
opening 1213 by a light projecting device set to the
opening 1213. When a fiber diameter is large, as
shown in Figure 20, a part of the beams 1227a is cut
by the attraction po:tion 1209. In view of this, at
the portion for holding the fibers 1226, a fine
adjuéfment mechanism is provided so as to provide a
maximum illuminance. If the fiber diameter is small
as shown in Figure 12, the fiber 1228 may be inserted
into the opening 1213 of the attraction portion 1209.
At this time, the fiber 1228 may be moved vertically,
or the base plate side may be moved vertically.

In this manner, the heater board and the base
plate are temporarily bonded with each other by the
adhesive material curing (Figure 22). When the heater
board and the base plate are fixed by the temporary
bonding, the attraction between the heater board and
the base plate by the negative pressure is released,
and the base plate is removed from the heater board /
baée plate supporting portion. Then, it is fed to a

permanent adhesive material filling portion (not



opposite directions, or may be supplied in one direction to circul ate the
ink. Afilter is provided at the connector portion of the ink supply unit
to trap bubbles. Step i Finally, a head cover is nounted so as to cover the
base plate, and a sealant is supplied to the top plate joining portion and
wi re bonding portion through a wi ndow formed at a position of the head
cover corresponding to the urging portiong2¥hus, the ink jet head is
conpleted. Step j In this enbodi nent, the adhesive material injection
portion is in the formof a groove at the HB position side of the base
plate, but it may be a through-opening through the base plate, as shown in
Fi gure 8. Sini hown)t foenbbei permatent hbondkngewheeadtheusdconfect
satisfactory printing over the all area

adhesive material is supplied cured.

By the provision of a plurality of heater
board / base plate supporting portions, the following
advantage is provided. During the heater board being
- positioned, attracted and the temporary adhesive

material filling being effected, another heater board

/ base plate supporting portion is operated to

discharging the base plate having finished the photo-

curing of the temporary adhesive material and the

temporary bonding by the heater board / base plate

supporting portion 1102, and to supply another base

platé'from the base plate supply portion for the next

processing.

.In this embodiment, the curing process of tﬁe
temporary adhesive material is carried out, after the
temporary adhesive material filling steps for all
heater boards are completed, in the photo-curing
process portion at a different position. However, it
is a possible alternative that the photo~curing for
the first heater board is carried out while the second
heater board is positioned, after thé positioning,
attraction and temporary bonding material supplied,
are carried out for the first heater board.

The description will be made as to supply and

curing of the second adhesive material.

Figure 24 illustrates application of the



of the width of recording sheet. -21- Enbodinent 3 Figure 9 is a-
schemati c expl oded view of an ink jet head according to a third enbodi nent
of the present invention. In Figure 9, seating 3 functioning as a
supporting member for HB position is a menber separate fromthe base plate
2. By the use of the separate seating 3 and base plate 2, the material
suitable for high processing accuracy at i3dw reference surface of the
seating can be used for the seating, so that the nmaterial and processing
met hod appropriate for the respective nenbers are usable. Additionally,
even if the processing accuracy of the base plate is poor to a certain
extent, the acEecond ddhdsdive eqateridic and the base plate fixed on a

second heater board / base plate supporting portion
1220 to apply the second adhesive material.

The base plate 1101 is reverted, and it is
supported on the ﬁeater board / base plate supporting
portibﬁ 220 at the reference position with heatér
board 1100 at the tbp. The supporting method may be
any, for example, screw fixing, finger clamping or the
like is usable.

The second heater board / base plate
supporting portioﬁ 1220 is inclined at a proper angle
© to facilitate supply of the adhesive material into
the second adhesive material filling groove 1218
formed between the base plate and the heater board.

By this angle of the base plate 1101, the second
adhesive material flows into the adhesive material
filling groove against the surface tension adjacent
the adhesive material injection groove 1218 by the
gravity. If the angle 6 is too large (approaching to
90°), the second dispenser 1221 and the base plate are
interfered. If it is too small (approaching 0°), it
becomes difficult for the second adhesive material to
overcome the surface tension. For these reasons, the
angle is preferably 30°- 60° approx.

The second adhesive material (spontaneous
curing type or heat curing type) is supplied to the

injection grooves 1217a and 1217b in the base plate by



surface of the heater in the heater board is not influenced, and therefore,
the cost for the manufacturing of the base plate can be saved, thus
permtting cost reduction. Wien the seating is formed on the base plate,
t he manufacturing nmethod of the ink jet head is such thap a menber _
constituting the seating is set on a HB arrangenent machine, and each HB is
bonded to the seating, and thereafter, theggeating 3 is fixed on the base
pl ate 2. By first nounting the HB to the seating, the necessity of the
provi sion of the through-opening in the base plate is elimnated. The
joining between the seating 3 and the base plate 2 may -22- be effected
usi ng any neanstheicéecendndispeEsser 122 | dPheseEohdadiési®ans unl ess the
osi tional
P material is then flows into the second adhesive
material filling groove 1218 between the base plate
and the heater board by the gravity. Since the height
of the second adhesive material filling groove 1218 is
very small, the capillary phenomenon facilitate the
flow.
The second adhesive material is received by
the second adhesive material filling groove 1218 in
approx. 10 sec after the supply. Thereafter, it flows
by the capillary phenomenon, and therefore, the base
plate may be made horizontal. It is removed from the
second heater board / base plate supporting portion
1220 to permit spontaneous curing. By injecting the
second adhesive material into the heater board
attraction opening 1201, the bonding of the heater
board is further assured.
Through the above-described steps, the
positioning of the heater boards and fixing thereof
are completed.
In this embodiment, different heater board /
base plate supporting portions 1220 are used for the’
first and second bonding processes. However, if the
heater board / base plate suppbrting portion 1220 is
driven by NC or the like, for example, to restore the

horizontal position after the completion of the first

process, by which all the process are automated.



accuracy of the HB on the seating is not disturbed. As the subsequent
steps, they are the sane as enbodinment 1 or 2. Enbodinent 4 A fourth
enbodi ment will be described. Figure 16 is a top plan view (a) and front
view (b) of a device using a first bonding nethod. In Figure 16, designated
by 1102 is a heater board / base plate supporting portion, on which an
attraction portion 1209 for positioning thgsheater board 1100 on the base
plate 1101 is fixed by screws. The base plate 1101 is fixed such that a
reference surface for nounting the heater board 1100 nounting faces. down in
the vertical direction. Therefore, the heater board 1100 is fixed to the
base plate fromthe botthsnddscribedtin ache ofopegeoing, 129%hisirs of air
i ntroduction portions 1210 are connected. A heater board transported by
fingers is attrempedimenthethe temporary bonding is carried out with

the heater board is attracted. Therefore, there is

no need of keeping the base plate on the jig until the

adhesive material is cured, and therefore, the

manufacturing at the time of between can be reduced

significantly.

Embodiment 5

When an elongated ink jet head is

manufactured by arranging a plurality of heater board,

the positioning accuracy of the heater boards is

influential to the printing property, and therefore,

very high positioning accuracy is required. The

positioning accuracy here includes the accuracy in the

step on the heater surface, the accuracies in ejection

side end surface of the heater board and the intervals

such as center pitch between heater boards. In this

embodiment, in order to enhance the positioning or

arrangement accuracy of the heater boards, the

positions of the heaters and the positions of the

ejection outlet end surfaces are measured th;ough non-

contact method before the heater board is positioned.

Among non-contact ﬁethods, image processing is used.

The image processing method will be
described.

The steps of the image processing method are

as follows.



bottom surface of the base plate by attraction or sucking air produced by a
vacuum generat or (unshown). The attraction portion 1209 is provided with a
plurality of openings 1213 for permtting application of a photo-curing
adhesive material and for transmtting the light for photo-curing of the
bondi ng -23- material. The shape of the opening 1213 may be a sinple
circul ar hol e. However, in this enbodinggt, it is in the formof an

el ongated hole to permit transm ssion of a larger quantity of light for the
phot o-curing. The reason for the orientation of the base plate 1101 to
provi de the downward facing of the nmounting reference surface of the heater
board 1100 is that when (ilhe txcdinsport img dhieaheladierf boaxg ttoe amadimage

proceésing area.
- (2) confirming the center heater of the
heater board by the image processing.

(3) calculating an inclination of the heater
board simultaneously with (2).

(4) confirming the ejection side end surfaces
of the heater board by the image processing.

(5) making correction on the basis of the
data obtained through steps (2) - (3), and placing the
heater board on the seating with alignment of the
center pitch and the heater board ejection side end
surface.

By the use of the image processing, the
arrangement accuracy on the seating is not more than_t
'2 microns. |

Fér the proper function of the image
processing, the assured transportation to the image
processing area is desirable. So, before the image
processiné, positioning is carried out to assure the
pfoper transportation. Figure 10 shows an example of
a conventional positioning method. Designated by 7
is a mechanical abutment using cylinder or the like,
and 8 is an abutment pin. Thé ahutting.portion 7 is
driven by a cylinder or the like, and the heater board
1 is abﬁtted to the pin 8 to effect the positioning of

the heater board 1. However, with this method, a



plaie to the heater board is applied by a dispenser, the adhesive materi al
Is easily ejected fromthe dispenser in the vertical direction, and the
adhesive material is sufficiently expanded in the adhesive material .
i njection-opening 213 fornmed in the base plate. Referring to Figures 17 and
23, the description will be nmade as to the details of the base plate of
this enbodinent. Figure 23 is an enl arges3pchematic view of the base plate
reference surface for the heater board mounting. Figure 17 is a sectional
vi ew adj acent the heater board nounting portion of the base plate. The base
plate 1101 is provided, as shown in Figure 23, with a pair of heater board
attracti on opevippingOfay 2dennnin 120 theater fhoantd porAcoording eor ef er ence
surface (ejection outlet side), and a first adhesive material application
openi ng 1200. thts gembodiment, the positioning method as shown in '

Figure 11 is used. In this Figure, designated by 9 is

a compression air blowing portion, and 10 is an

ejection outlet, and ejection outlet is a sucking

portion. First, the compression air (0.1-0.15kgf/cm?)

is supplied to the blowing portion 9, and it is

ejected through the ejection outlet 10 to the heater

board 1. Additionally, the sucking operation is

effected in the sucking portion 11. The operation is

repeated several times within 1.5 sec, and the

positioning operation is carried out. With this

positioning method, the heater board is floated by

0.3-0.5mm during the positioning operation, the heater

board is not damaged. With this positioning method,

the reproducibility within +5 microns is accomplished,

so as to permit the stabilized transportation to the

image processing area.

In the foregoing description, a monochromatic

ink jet device or ink jet head has been dealt with,

but the present invention is applicable to the case of

using a plurality of ink jet heads using inks having

different colors or inks having different densities.

The ink jet head of the present invention is usable

with a color ink jet device having a plurality of ink

jet heads correspondingly to a plurality of color

inks. In the foregoing, the ink has been liquid.



-24- nunber of of the heater board attraction openings 1201 and t he nunber
of the first adhesive material application openings 1200 are the sane as

t he nunber of of the heater boards nmounted on the base plate. In order to
inprove the attraction force for the heater board, the heater board
attraction opening 1201 of the base plate is in communicatin with
attraction grooves 1214a and 1214b forned.gg-the reference surface for the

heater board nounting to increase the attraction area. In this
enbodi ment, the pair of the heater board attraction openings 1201 are
symmetrical |y arranged. This is effective to avoid novenent of the heater

board during t hBowevend athmayvbemabdidainkuuhdgrtdhenpesme t he bonded
state. Only one of them may be enployed when the accuracy may be slightly
poor . temperature if it is liquefied at a temperature above
the room temperature. Since the ink per se is heated
to a temperature of not less tﬁan 30°C and not more
than 70°C usually for the purpose of providing proper
viscosity, the ink may be the 6ne which is liquefied
upon application of the print signal. The ink may be
the one which is solid but is liquefied by heating.
The present invention is usable for a textile
printing device or a textile printing system including
'~ a pre-processing apparatus and a post-processing
apparatus, wherein the demand for the elongated ink
jet ﬁeéd is high. A long ink jet head without print
non-uniformity with high image quality with high
resolution is possible in the textile printing device.
Additionally, with the ink jet head, a
facsimile machine, a copying machine, a printer or the
like is substantially free of the image disturbance.
While the invention has been described with reference
to the structures disclosed herein, it is not confined
to the details set forth and this application is
intended to cover such modifications or changes as may
come within the purpose of the improvements or the

scope of the following claims.



Here, the firef'adhesive mat eri al application opening 1200 |sﬁFrOV|ded

adj acent :th ce ter of graV|ty of the heater board. Th| ' H
first adh a% for t l“ml. HS |
Wth the f mat eri al |jaltdR&HERTT ﬂ%?é%w Fondlng strend}h i s not

assur ed, a the openiing di B#B4%P5ny hdl smal| as Iong as the
n1n|nun1bond|ng strength for fixing the_nﬁﬁler board until the second
adhesi-ve material application process is provided. In order to fix the
heater board with the m ni nrum bonding strength, the first adhesive - 25-
mat eri al appli.cation opening 1200 is adjacent the center of gravity of the
heat er board. WHAT hES\tCLAIMED IS traction reference surface (nounting
reference surface) is finished to a snooth surface by abrasion

- 1. In an ink jet head manufacturing method

wherein a plurality of substrates provided with
ejection energy generating elements for generating
energy for ejecting ink, are arranged on a supporting
member, and a top plate is mounted on the substrate to
cover all of the substrates to form ink flow paths,
the improvement residing in that the supporting member
is provided with recesseé at a supporting portion for
‘supporting the substrates, and an adhesive material is
supplied into the recesses, and thereafter, the

substrate is placed on the supporting member.

2. An method according to Claim 1, wherein
the supporting member is provided with openings
correspondingly to the substrates at the supporting
portion, wherein the substrates are sucked through the

openings to effect temporary fixed of the substrates.

3. An method according to Claim 1, wherein
the adhesive material is supplied into the recesses

after placing of the substrate on the supporting

portion.

4. An method according to Claim 3, wherein
the supporting member is provided with interconnection

grooves in fluid communication with the recesses, and



——

or the like—to-prevent reduction of the attraction force by Ieakage uponm——
attractronTE th heater board and to_prevent the applred ria
from bei ng attractlo ﬂ_ﬁgm |Ane1‘—§f-'% , E”L'I

t he heat ér at the bacysi Lo § BE¥ ghce %uﬁface

heat er boar rovrded Wi Aﬁ hesi material filling
groove 1218, and a part ‘'t hereof has secondpadhesi ve material injection
groove 1217a and 1217b. Referring to Figure 18, the description will be

nmade as to a portion for attracting the heater board to the base plate. In
Figure 18, the heater board 1100 is being placed by fingers on the base
plate 1101 fi xWwherginhthpcadbeshpver matepisd psasupplipedr tonghporti on 1102.

The finger 1302 are effective to hold the heater board by attraction. By
the .attracti onf8FeBReShEhrenghothe: iBtesgprnestépn: gronvater board, the

5. An method according to Claim 2, wherein
the substrate is temporarily fixed by.photo-curing
adhesive material which is supplied through an
adhesive material inlet in the supporting member

during the sucking operations.

6. An ink jet head comprising:

- a plurality of substrates having ejection
energy generating elements for generating energy of
ejecting ink;

a supporting ﬁember for suﬁporting said
plurality of substrates:

a top plate for covering all of said
plurality of substrates, said top plate being coupled
with said substrates to form ink flow paths;

wherein said supporting member has a recess

in a surface supporting the substrates.

7. An ink jet head accprding to Claim 6,
&i& the supporting member is provided with openings

correspondingly to the substrates at the supporting

portion.

8. An ink jet head according to Claim 6,



~liability of the fingers contacting to the heater board alread
upon the heater board nounting, is av0| ded, thus i rrprow Tm\“\ ﬁ mﬁ m‘“
lon *

rubber Shegfdlas Bogn Replagedat the attr P
portionw i Hellb| at e t o prevjedtri$ Bhka ASF@;E%; iing to °Fi
t he desc #e nade as to,| oper KERIAGHREN t hel heat er

positioned and fixed to the base pl gure 13, the heat
is supplied froma heater board supply portion (unshown) to a

gri-p portion 1106, and is transported to a heater board positi
measur enent portion 1104 while the heater board 1100 is kept o

board grip porwhéefeinOthel Bupportitfgemember is provided with

interconnection grooves in fluid communication w

the recesses.

I gures 13-15,
boards are

er board 1100
heat er board
on

n the heater

ith

9. An ink jet head according to Claim 8,

wherein said interconnection groove is provided with a

dimple in fluid communication with said recesses

10. An ink jet head according to Claim 6,

wherein said supporting portion and said support

member are constituted by separate members.

ing

11 an ink jet head according to Claim 6,

wherein said supporting portion is integral with said

supporting member.

12. An ink jet ‘head according to Claim 7,

wherein a plurality of the openings are provided for

each substrate.

13. An ink jet head according to Clai

m 6,

wherein said ink jet head is a'fullniine_type ink jet

head.

14, An ink jet apparatus comprising:

an ink jet head including a plurality of substrates

having ejection energy generating elements for



board position neasurenent portion 1104, a heater board pOSLLLQD_L_E%EE_____
change portion II05 for supporting portion 110
noved to proyiiélShed Has Mﬁkﬁmﬂned posi| tir% SHEHT

1100. On the base pIEte 1 FRPL: i -Qef”"ﬂ' mmﬂ&ww

supply portio ng&um a heater "board / base p ate supgporting P
1102 and is at y alr sucking by ngegative pressure air introduction
portion 1211. The heater board / base plate supporti.ng portion 1102
attracting the base plate. 1101, is noved to a base plate positioning and
transporting portion 1103. At this tine, the base plate 1101 is abutted to
abut nent s 1203eneratlitny enerdy di »esiedhing figrksn ce supR@trttiingy ibhem t he
vertical direction, a vertical abutnment reference 1202 of the

for supporting said plurality of substrates; a top

r—l-

plate for covering all of said plurality of
substrates, said top plate being coupled with said
substrates to form ink flow paths; wherein said
supporting membef has a recess in a surface supporting
the substrates; and

| transéorting meané for feeding a recording
material for receiving the ink ejected by said ink jet

head.

15. An apparatus according to Claim 14,
wherein the supporting member is provided with
openings correspondingly to the substrates at the

supporting portion.

16. An apparatus according to Claim 14,
wherein the supporting member is provided with
interconnection grooves in fluid communication with

the recesses.

17. An apparatus according to Claim 16,
wherein said interconnection groove is provided with a

dimple in fluid communication with said recesses.

18. An apparatus according to Claim 14,

wherein said supporting portion and said supporting



-27- base plate 1101 is pushed up and abutted to the heater board / base
pl at e supporting portion. by a fixed portion 1205 for Veﬁ%FgaLJ@%ﬁii#fij;%\
posi ti oni Mgis ShEktBas BéeRe ?ﬁ%ﬁf?%xﬁﬁﬁFFEﬁ:ro the reference ©

base plate d transprﬁW% ’bérﬂﬂﬂﬁ@@b' ed
at the cordm Thus, thi cor regt-Asdd Uon|~ng | @I’T’I
i rrespecti e p05|t|onal accuracy QOk3ziLhe plurality of %eat /
base pl ate supporting portion. So, the heater board 1100 in the
arrangenent position positioning by the heater board position / pose change
"portion 1105 with a pose, is adjusted only to the abutting reference of the
base pl ate posmémbarngréndohstitpbedi By geparabtelmlab8aging only one
positioning reference. The base plate positioning and transporting portion
1103 carrying the heater board / base plate supporting portion 1102 is
noved to a predeterm ned

19. An apparatus according to Claim 14,

wherein said supporting portion is integral with said

supporting member.

20. An apparatus according to Claim 15,
wherein a plurality of the'openings are provided for

each substrate.

21. An apparatus according to Claim 14,
wherein said ink jet head is a full line type ink jet

head.



position in the direction of the arrangenent to carry the first heater
board. Wth this state, the heater board position pose change portion 1105
gripping the heater board 1100 with the corrected pose and position, |ands
on the heater board 1100 on the base plate 1101. At this tine, the |anding
of the heater board 1100 is detected, and the vertical direction position
upon the landing is detected. Figure 15 is a schematic view of a |anding
-28- portion to the base platf 1101. In Figure 15, designated by 1302 is a
finger for griping the heater“board 1100; 1303 is a support colum
connected by a rotational shaft to rotate the finger 1302 by the contact
bet ween the heater board 1100 and the base plate 1101; 1304 is a contact




det ectton—sensor for detecting the finger 1302 rotating b he conto
bet weenf;henchtefs Bien 1100 and the base plate 1101. The {H‘ggﬂEE‘lm BEEN
support contact detection sensor 1304 are carrlmbmc )
novenent mﬂﬁm m!‘ or noving the heater board 1100 i nithe=vertieal
directio ard / base plate contact direction). The “descri ption
will be made as to the joining operatihon of the heater board 1100 to the
base plate 1101. The heater board 1100 noved to a predeterm ned position
and pose by the heater board positi pose change portlc]bél% i s di sposed
bef orehand at a position not cont ac! g to the base plat 101 in the
vertical direction. Affer the pose and position are deterfm ned, the heater

board 1100 is noved|by pose and positi the vertical difecqion driver 1300
in the vertical di7rjection. When the heafler board 1100 and the base plate
1101 are A 2 310
| 7 f Wl 5

: /] C ; / 3'5 4

S, lr LSS

315 300

FIG. 2




contacted, the finger 1302 rotates about the support colum 1303, and the

| anding i s detected by the -29- contact detection sensor 1304. The
vertical. direction novenent position at this tinme is stored, and the stored
data is conpared with the data upon the next |anding of the heater board
1100, and if the difference is larger than a predeterm ned |evel,

| nproperness is discrimnated. The hgater board 1100 | anded on the base
plate 1101 is supported on the base plate 1101 by the negative pressure air
supplied fromthe outside through the heater board attracti on opening 1201
of the base plate, attraction portion 1209 of the heater board / base plate
supporting portion 1102, and a portion of the~sputside negative pressure air
i ntroduction portion 1210 for the first

FIG. 4




board attraction. After the heater board is thus supported, the
adhesive material is supplied fromdi spenser 1107 as the adhesive materi al
filling portion through the adhesive material filling hole 1213 of the
heater board / base plate supporting portion 1102 and the adhesive materi al
application opening 1200 of the base plate 1101 to prepare for the bonding
bet ween the heater board 1100 and the Rase plate 1101. Figure 19 shows the
adhesive material filling, wherein designated by 1107a is a cylinder
contai ning the adhesive material; 1107b is a needle at the end of the
di spenser 1107. The needl e of the dispenser 1107 is inserted into the
adhesi ve materi al - 30- fé;li ng hole 1213 of the attraction portion 1209
O
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t he adhesive material application opening 1200 of base plate 1101, and the
first adhesive material is ejected adjacent the center portion of the
openi ng when the tip end of the needle is at 0.5mm approx. away fromthe
heat er board. Subsequently, in order to position and fix the second heater
board 1100, the heater board supporting portion 1106 receives a heater
board 1100 fromthe heater board supply portion (not shown). The base plate
positioning and transporting portion 1103 noves to a position for _
positioning and fixing the second heater board 1100, while supporting the
first heater board 1100 on the base plate 1101 by the negative pressure
air. Simlarly to the first heater board, the Second heater board is

pl aced, positioned and supported. In this nmanner, the attraction of the
heat er board and the adhesive material filling is repeated for the
predeterm ned a nunber of tinmes equal to the nunber of the heater boards on
t he single base

[ 4;3|2
— —~




pl at e.—The base plate now carrying the predeterm ned a nunber of of heater

boar ds p03|t|oned

t ranspor
transport
plate

1] K

curing of the bonding material by a tPansporting nmeans
Referring to Figures 20 and 21,

di spenser 1107 is retract
to ultraviolet radiation
projecting device set to

i ng position by the base pl at

portion 1102 and i s exposed

ed,

the exposure will be de c
the photo-curing adhesive

attracted with the adhesive materi al
ﬂbﬂ¢t|0n|ng aft
means 1103 together with the hejter board /

t fTe ||gnt for the

[

by a Iight

the POSITION —~—(a)
BgND ~—(b)
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CHARGEi SPRING —~(f)
COUPLE Tlop PLATE |—~(g)
!
RELEASE SPRING  [—~(h)
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opening 1213. Wen a fiber dianeter is large, as shown in Figure 20, a part
of the beans 1227a is cut by the attraction portion 1209. In view of this,
at the portion for holding the fibers 1226, a fine adjustnment nechanismis
provided so as to provide a maxinmumillum nance. If the fiber dianeter is
smal |l as shown in Figure 12, the fiber 1228 may be inserted into the
opening 1213 of the attraction portion 1209. At this tine, the fiber 1228
may be noved vertically, or the base plate side nay be noved vertically. In
this manner, the heater board and the base plate are tenporarily bonded

wi th each other by the adhesive material curing (Figure 22). Wen the
heat er board and the base plate are fixed by the tenporary bonding, -the
attraction between the heater board and the base plate by the negative
pressure is rel eased, and the base plate is renoved fromthe heater board /
base plate supporting portion. Then, it is fed to a permanent adhesive
material filling portion (not

FI1G 8




————
-32- shown) for the permanent bondi ng where the second adhesive material is

supplied cured. By the provision of a plurality of heater board / base

pl ate supporting portions, the follow ng advantage is provided. Duri ng
the heater board being positioned, attracted and the tenporary adhesive
material filling being effected, another, heater board / base plate

supporting portion is operated to dischgrging t he base plate having

fini shed the photo- curing of the tenporary adhesive material and the
tenporary bonding by the heater board / base plate supporting portion 1102,
and to supply another base plate fromthe base plate supply portion for the
next processing. In this enbodi nent, the curing process of the




tenporary adhesive material is carried out, after the tenporary adhesive
material filling steps for all heater boards are conpleted, in the

phot o-curing process portion at a different position. However, it is a
possi ble alternative that the photo-curing for the first heater board is
carried out while the second heater board is positioned, after the
positioning, attraction and tenporarygbonding nmaterial supplied, are

carried out for the first heater board. The description will be made as to
supply and curing of the second adhesive material. Figure 24 illustrates
application of the -33- second adhesive material and the base plate

fi xed on a second heater board / base plate supporting portion 1220 to
apply the second adhesive material.




The base plate 1101 is reverted, and it is supported on the heater board /
base plate supporting portion 220 at the reference position with heater
board 1100 at the top. The supporting nethod nay be any, for exanple, screw
fixing, finger clanmping or the like is usable. The second heater board /
base plate supporting portion 1220 is inclined at a proper angle [err] to
facilitate supply of the adhesive maygrial into the second adhesive

material filling groove 1218 formed between the base plate and the heater
board. By this angle of the base plate 1101, the second adhesive materi al

flows in . surface tension
adj acentj ghe—adhestve—ratertal—nrectton—greove—1248 by thel gravity. If the
angl e [érr] is too |arge (approaghing to 90[errg), tlhe gecond di spenser
1221 and fhe base plate are inte er&lmolf I t\i s tjoo &l (approaching
O[err]),) jt becomes difficulp f thed od adNeg hrerh to
[err]) I f ot heRpsnad aeqT eI =
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overcone the surface tension. For these reasons, the angle is preferably
30[err]- 60[err] approx. The second adhesive material (spontaneous curing
type or heat curing type) is supplied to the injection grooves 1217a and
1217b in the base plate by -34- the second di spenser 1221. The second
adhesive material is then flows into the second adhesive material filling
groove 1218 between the base plat®land the heater board by the gravity.
Since the height of the second adhesive nmaterial filling groove 1218 is
very small, the capillary phenonenon facilitate the flow. The second
adhesive material is received by the second adhesive material filling
groove 1218 in approx. 10 sec after the supply. Thereafter, it flows
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by the capillary phenonenon, and therefore, the base plate nmay be nade
hori zontal. It is renoved fromthe second heater board / base plate
supporting portion 1220 to pernit spontaneous curing. By injecting the
second adhesive material into the heater board attraction opening 1201, the
bondi ng of the heater board is further assured. Through the above-descri bed
steps, the positioning of the heater Rgards and fixing thereof are
conpleted. In this enbodi nent, different heater board / base plate
supporting portions 1220 are used for thllfirst and second bondi ng
processes. However, if the heater Rc hase pl ate supporting portion
1220 is driven by NC or the |ike, fRQ3*s @?e hori zont al
position after the conpleﬁb?? of they ‘ all the

1102
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-35- As described in the foregoing, in this enbodi nent, the tenporary
bonding is carried out with the heater board is attracted. Therefore, there
is no need of keeping the base plate on the jig until the adhesive naterial
is cured, and therefore, the manufacturing at the tinme of between can be
reduced significantly. Enbodinment 5 Wien an elongated ink jet head is

manuf actured by arranging a plurality, of heater board, the positioning
accuracy of the heater boards is influential to the printing property, and
therefore, very high positioning accuracy is required. The positioning
accuracy here includes the accuracy in the step on the heater surface, the
accuracies in ejection side end surface of the heater board and the
intervals such as center pitch between heater boards. In this
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enbodi ment,—in order to enhance the positioning or arrangenent accuracy of
t he heaterTQQahdﬁﬂumhﬁl adedl i ons of the heaters and theps $

ej ection out es are measured through non- oﬁHﬁkﬁHEﬁﬁﬂv§ﬂBEEN _
before the h posi ti oned. Anpbng non-contac
processing i ; I mage processing nmethod will be

met hBEBLACRRge
SCTToed. The
steps of the inmage processing met hod 3%e as foll ows. -36- (1)
transporting the heater board to an image processing arg' 2) confirmng
the center heater of the heater board by the inmage proc g. (3)
cal cul ati
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board sinultaneously with (2). (4) confirmng the ejection side end
surfaces of the heater board by the image processing. (5) making correction
on the basis of the data obtained through steps (2) - (3), and placing the
heater board on the seating with alignnent of the center pitch and the
heat er board ejection side end surface. By the use of the inmage processing,
t he arrangenent accuracy on the seati g is not nore than [err] 2 mcrons.
For the proper function of the inmage g ocessing, the assured transportation
to the inage processing area is desirable. So, before the inmge
processing, positioning is carried out to assure the proper transportation.
Figure 10 shows an exanple of a conventional positioning nethod.

Designated by 7 is a mechani cal abutnment using cylinder or the like, and 8
is an abutnment pin. The abutting portion 7 is :
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driven by a cylinder or the like, and the heater board 1 is abutted to the
pin 8 to effect the positioning of the heater board 1. However, with this
nmet hod, a -37- tipping may occur in the heater board. According to this
enbodi ment, the positioning nmethod as shown in Figure 11 is used. In this
Figure, designated by 9 is a conpression air blowing portion, and 10 is an
ejection outlet, and ejection outlet is a sucking 2 portion. First, the
conpression air (0.1-0.15kgf/cnferr] }Gis supplied to the bl owi ng portion
9, and it is ejected through the ejection outlet 10 to the heater board 1.
Addi tionally, the sucking operation is effected in the sucking portion 11.
The operation is repeated several times within 1.5 sec, and the
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positioning operation is carried out. Wth this positioning nethod, the
heater board is floated by 0.3-0.5mm during the positioning operation, the
heater board is not danaged. Wth this positioning nmethod, the
reproducibility within 5 mcrons is acconplished, so as to permt the
stabilized transportation to the inage processing area. In the foregoing
description, a nonochromatic ink jet Hevice or ink jet head has been dealt
with, but the present invention is applicable to the case of using a

.plurality of ink jet heads using ink ng different colors or inks
having different densities. The ink j ad of the present invention is
usable with a color ink jet device h a plurality of ink jet heads
correspondingly to a plurality of col 8ks. In the foregoing, the ink has
been |iquid. =
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-38- However, it may be solid ink under the roomtenperature if it is

|l i quefied at a tenperature above the roomtenperature. Since the ink per se
is heated to a tenperature of not |less than 30[err]C and not nore than
70[err] C usually for the purpose of providing proper viscosity, the ink may
be the one which is liquefied upon application of the print signal. The ink
may be the one which is solid but is,lgquefied by heating. The present
invention is usable for a textile printing device or a textile printing
system i ncluding a pre-processing apparatus and a post-processing
apparatus, wherein the demand for the elongated ink jet head is high. A
long ink jet head without print non-uniformty with high image quality with
high resolution is possible in the textéﬁe printing device. Additionally,

with the ink jet head, a facsi copy, machi ne, a printer or
the like is substantially freeqéxfkhe sturugﬁc :
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Whil e the invention has been described with reference to the structures

di scl osed herein, it is not confined to the details set forth and this
application is intended to cover such nodifications or changes as nmay cone
wi thin the purpose of the inprovenents or the scope of the follow ng

cl ai ns. 39 WHAT IS CLAIMED | S: --1. In a nmethod of manufacturing an
ink jet head which conprises a supporyigng nenber for supporting a plurality
of substrates provided with ejectton energy generating el enents for
generating energy for ejecting ink, and a top plate nmounted on the
substrates that cooperates with the substrates to cover all of the
substrates to formink flow paths containing the ejectlon ener gy generatlng
dmmMS t he i nprovenent

FIG. 24



residing in the steps of: providing the supporting nenber
portion with the substrates, with a plurality of through jhdH&ESHRET HAS&EENS
for receiving a bonding agent; closely-contacting the suljstrat &PLAGEDhe
contact portion of the supporting nenber to close the thr

Lecesses: LeMROMAMIPACTURING IRUBHOB 21ke 8 HBROSURRG! pERo oroer by

appl yi ng suctio a h trates on the
supporting marrb'i!l &Er&ﬁw qg R b%%gEngﬁggéﬁk gE& ﬁe regesses 2. An
met hod accordlng to - WHEFEIH t he supportlng nenber is provided with

openi ngs correspondi ngly to the substrates at the supporting portion,:
wherein the subBBSTRAETaOEF THEKBISChOSUBE t he openings to effect tenporary
fixed of the substrates. 3. The nmethod according to Claim1l, wherein

In an ink jet head manufacturing method

wherein a plurality of substrates provided with
ejection energy generating elements for generating
energy for ejecting ink, are arranged on a supporting
member, and a tob plate is mounted on the substrate to
cover all of the substrates to form ink flow paths,
the improvement residing in that the supporting member
is provided with recesses at a supporting portion for
supporting the substrates, and an adhesive material is
supplied into the recesses, and thereafter, the

substrate is placed on the supporting member.

-
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t he recesses after placing of Y1
-40- 4. An nethod according t
- provi-ded wi th interconnection

recesses, and MANVEAGTURENGIMETHOPD @ﬁiéNKapEﬂ§H§@@pHLE§ N@”the recesses
t hr ough t he i NHBADOMANUFACRUREDORY. SBME ANDNENFKod Ede OFWICGHEy to O aim 2,
wherein the sud3VINGeINE OBRpHEADi |y fixed by photo-curing adhesive
material which is supplied through an adhesive material inlet in the

 Comprising: o PRt 0 P RECRISORE, g el ection T T
: In an ink.Jet head manufacturing method
wherein a plurality of substrates provided with
ejection_energy generating elements for generating
energy for ejecting ink, are arranged on a supporting
member, and a top-plate is mounted on'the substrate to
‘cover all of the substrates to form ink flow paths,
the improvement residing 1n that the supporting member
is provided With.recesses at a supporting portion for
supporting the supstrates, and an adhesiue material is
supplied into'thegreCesses, and thereafter, the.

substrate is placed on the supporting member.

Figure 1 o
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ene#gy generatlng el enents for generatlng energy :of ejecting |nk a
esupporting nmenber for supporting said plurality of supstrs At e

for covering all of -said plurality of substrates:- -.5al E -
coupled with said substrates to formink flow paths; -ere| FHB
‘ dﬁiﬂﬁ €S 1l
fenoer 15 provi ded .

supporting menber has a recess in a surface supporting®
wi th openi ngs correspondingly to the substrates at the supporting. portion.

‘An ink jet:head according to Claim 6,28& & the supportL*.

8 . An.ink jet head- according to D m6, - -41- mherqcngthe supportlng -
__nenber |s prOV|ded Wi th- . _(, - . {_ .
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I nt-er connecti on grbdves in fluid communi cation with the

SES

.ink-jet head according to Claim8,.wherein said interc
provided with a dinple in fluid communi-cation with sai
ink jet head accordlng to Claim®6, wherein said isupport
'supporti-ng menber. ‘are constituted bygseparate menmbers.-
according to.Claim®6, wherein said supporting portion. is
supporting renber. 12.

plurality of the openings are provided for each substrate. 13.- An ink jet - -
head - a¢ ding to C aiim|6, wh ' Al | jjet head s a Il line't
k) ot head: 140 anilok Jot. appBaSlat BONTT sing: bninB'j et head
i ncluding a pIyraIity,oT SUDSTTares ‘ . '
_BOND ~b
'MACHINE EDGE .
© MOUNTPCB  [~d
MOUNT SPRING UNIT [~ e
CHARGE SPRING . [~ f
COUPLE TOP PLATE = |~g
RELEASE SPRING [~ h
'MOUNT INK SUPPLY UNIT | i
"MOUNT COVER |~ |
 SEAL — k

CFIG. T

.receifgsﬁ

REBLABENE %ms h

with saidf

i nt egral
An-ink jet head according to Claiim7, wherein a



haw ng ej ection energy generating elenents for - 42- peneratrg—enetgy
-ej ecting ink; a supporting nenber for =supporting said p lﬁ’éﬂhAOFMENTSHEET
substrates; a top plate for covering all of said pluralffty o
"said-top pI ate being coupled with sai'd substratees to fa rﬂéteh Mgﬁ}‘mﬁ
- wherein said supporting nenber. has a ifcess in a surfaceé sSupportrig—the
substrates; and transporting neans for”feeding a.recording naterlal for
. receiving the ink ej ected by sai d |nk jet head. 15. An mgﬁgatus accordi ng
to Caim 14, mhereln t he supportlng nenber S prOV|ded wi yh openi ngs

correspo
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1%, An apparatus according to O aim 14, wherein the
_ ETOV|ded W th'interconnection grooves in fluid connua
recesses. 17. An apparatus according to O aim 16, whd
i nterconnection groove is provided with a dinple in f
with said recesses. 18. An appar at+®9accordi ng to C dipta—n 3
supporting portion and said supporting -43- nenber are constltuted b
separate members. 19. An apparatus according to Caim m nfm“lum“ml
supporting p nﬁ% wi th said supporting nme u
appar at us ac@%é% ﬂ% ?%Aﬁkﬁg 5, wherein a plurality of thée obenan% are
provided for -=1. In a method of manufacturing an ink jet head

which comprises a supporting member for supporting a

plurality of substrates provided with ejection energy

generating elements for generating energy for ejecting
‘ink, and a top plate mounted on the substrates that
- cooperates with the substrates to cover all of the

substrates to form ink flow paths containing the

ejection energy generating alements, the improvement
residing in the steps of:

' providing the supporting membex, at a contact
portion with?the substrates, with a plurality of
through holes and recesses for receiving a bonding
agent:; '

. closely-contacting the substrates and the
contact portion of the supporting member to close the
through heclas and the recesses;

temporarily fixing the substrates on the
supporting member by applying suction yia the fhrough
holes; and '

fixing the substrates on the supperting
member by providing the bonding agent in the recesses.

2. An method according to Claim 1, wherein
the supporting member is provided with openings
correspondingly to the substrates at the supporting
portion, wherein the substrates are sucked through the

openings to effect temporary fixed of the substrates.

3. The method according to Claim 1, wherein
providing the bonding agent comprises supplying an
adhesive material into the recesses after placing of
the substrates on the supporting portion. .



each substrate. 21. An apparatus ; i im 14,__wherein_said ink
jet head is a full line type ink JTﬂilm “I ﬁll ml - || REPLACEMENT SHEET ||
. * c L H] *
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4. An method according to Claim 3, wherein the
supp;;ting member is provided with interconnection
grooves in fluid communication with the recesses, and
wherein the adhesive material is supplied to the
recesses through the interconnection groove.

5. An method according to Claim 2, wherein the
substrate is temporarily fixed by photo-curing
adhesive materizal which is supplied through an
adhesive material inlet in the supporting member

 during the sucking operations.--

6. An ink jet head comprising:

a plurality of substrates having ejection
energy generating elements for generating energy_of
ejecting ink;

a supporting membef for supporting said
plurality of substrates;

a tqp plate for covering all of said
plurality of substrates, said top plate being coupled
with said substrates to form ink flow paths;

wherein séid supporting member has a recess

in a surface supporting the substrates.

7. An ink jet head.accqrding to Claim 6,
&1i& the supporting member is provided with openings
correspondingly to the substrates at the supporting

portion.

8. An ink jet head according to Claim 6,
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wherein the supporting member is provided with
interconnection grooves in fluid communication with

the recesses.

9. An ink jet head according to Claim 8,
wherein said interconnection groove is provided with a

dimple in fluid communication with said recesses.

10. An ink jet head according to Claim 6,
wherein said supporting portion and said supporting

member are constituted by separate members.

11 an ink jet head according to Claim 6,
wherein said supporting portion is integral with éaid~

supporting member.
12. An ink jet ‘head according to Claim 7,
wherein a plurality of the openings are provided for

each substrate.

13. An ink jet head according to Claim 6,

wherein said ink jet head is a full"iine type ink jet

head.

14. An ink jet apparatus comprising:
an ink jet head including a plurality of substrates

having ejection energy generating elements for
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generating energy of ejecting ink; a supporting member
for supporting said plurality of substrates; a top
plate for covering all of said plurality of | .
substiates, said top p;ate being coupled with said
substrates to form ink flow paths;.wherein said
supporting member has a recess in a surface supporting_
the substrates; and

transporting means for feeding a recprding
material for receiving the ink ejected by said ink jet

heéd.

15. An apparatus according to Claim 14,
wherein the supporting member is provided with
openings corresponding;y'to the substrates at the

supporting portion.

16. An apparatus according to Claim 14,
wherein the supporting member is provided with
interconnection grooves in fluid communication with

the recesses.

17. An apparatus according to Claim 16,
wherein said interconnection groove is provided with a

dimple in fluid communication with said recesses.

18. An apparatus according to Claim 14,

wherein said supporting portion and said supporting
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member are constituted by separate members.

19. An apparatus according to Claim 14,
wherein said supporting portion is integral with said

supporting member.

20. An apparatus according to Claim 15,
wherein a plurality of the openings are proQided for

each substrate.

21. An apparatus according to Claim 14, -
wherein said ink jet head is a full line type ink jet

head.



