AN | NK JET. RECORDI NG APPARATUS FI ELD OF THE | NVENTI ON AND RELATED ART The
present invention relates to an inkjet 5 recording apparatus; an ink jet
recordi ng head and an ink. jet recordi ng head manufacturing nmethod, in which-
liquid droplets are ejected. through ejection outlet to effect printing. In
~a recording apparatus such as a printer, 10 copying machine, facsinle

machine or the like, an image consisting of dots is recorded on a recordlng

material such as paper, plastic resin thi-#sheet, cloth or the Ii he
recordi ng apparatus can be classified 15 into an ink jet dape.ga, B ﬁl§t
type, a thermal type, an el ectrophotographic type and the |ike. em

the ink jet type (ink jet r o 'n | e recordlng I|qU|d
t hrough the ejection outletgﬁo aﬁﬂ?ﬁgi%%ﬁﬁﬁi%%ggﬁﬁéiﬁggd to the recording
material. 20 Anong various types of ink jet nethod, the type using therm
energy i s advantageous in that the responsivity to the recording signal is

high and in thatighp SFeTHEOINVENTHIN ATRRURRet ured at high density.
25 : Recently, the anount o ata to be recorded is increased, nore
particularly, graphic pawherpseszntPundadtiunquﬂatnsedomahhihhejeﬁsuIt of
the greater - 2-

5 recording apparatus, an ink jet recording head and an
ink jet recording head manufacturing method, in which
liguid droplets are ejected through ejection outlet to

" effect printing.
| In a recording apparatus such as a printer,

10 copying machine, facsimile machine or the like, an
image consisting of dots is recorded.on a recording
material such as paper, plastic resin thin sheet,
cloth or the like.

The recording apparatus can be classified

15 into an ink jet type. a wire Aot type, a thermal type,
an electrophotographic type and the like. Among them,
the ink jet type (ink jet recording apparatus) éjects
the recording liquid through the ejection outlets of
an ink jet recording head to the rccording material.

20 Among various types of ink jet method, the type using
thermal energy is advantageous in that the
responsivity to the recording signal is high and in

. that the ejection outlets can be manufactured at high
density.

25 Recently, the amount of data to be recorded

is increased, more particularly, graphic patterns or

the like are printed with the result of the greater



anount of data.to be- printed,- so that even higher. high speed recordlng s
'deS|red An-ink -j et -recording appar at us of the above- described type and of-
a so-called full line type 5 having a long ink jet recordlng head havi ng
eJectlon outlets over the recording material width, is expected as

I ncreasing the recording speed. Referring first to Figure 10. there is
schematically shown an exanple of a conventional ink 10 jet head. As shown
in Figure 10, it is elongated to cover @a2tength of a side of A4 size
recording sheet (full-line type). In this Figure, designated by a reference
15 nuneral 100 is a heater board of Si or the like. On top of this, there

are provided eleclqggﬂgQg&I %ragsducer unctl ni.n g ergy
generating el eNENTE Bct-Polig Rff? éﬁﬂﬁé% §§ﬁﬁl§ 8 t he
el ectric powerg t 0 200 is a top plate of glass or
metal or the Ilé:é@i gg?gcgg %%%ufactured by nachining or etching or

the like to consti tut e pgp J_Inlﬂk i ‘e_gcgpgﬂggra SEEAMOGF 95" dhgeli quid such

as ink, and a common |iquid chamnber comuni cation with respective
ink 25 passagese€diibiid fyigee anak okegebyl 881 Pad t£200.1 fkac hyipek passage is
pr.ovi ded corresponding to the ejection energy generating el enent on the
heat er 5% having a long ink jet recording head having ejection

cutlets aver the recording material width, 1y expacted
as increasing the recording speed.

Refarring first to Figure 10. there is
schematically'shown an example of a conventional ink

10 jet head.

As shown in PFigure 10, it is elongated to
cover a length of a side of A4 size recording sheet
{full~line type).

In this Figure, designatad by a reference

15 numeral 100 is a heater board of 8i or the like. On
top of this, there are provided electrothermal
transducers functioning as ejection enargy.generating
eiements and electrode wiring (not shown) for
supplying the electric power thereto. Designated by

20 200 is a top plate of glasa oxr metal or the like. 1It.
has a recess manufactured by machining or etching or
the like to constitute an ink inlet 209 for receiving
recording liquid such as ink, and a common liguid |
chambex in fluid communication with respactive ink

25 passages and with the ink receiving port 209.

Bach ink passage is provided corresponding to

the ejection energy generating element on the heater



. -3- board 100. The top plate is bonded on the heater board.100, "and the -
heater board 100 i s bonded and fixed on the base plate 300.. A confining
.member 500 functions to connecting and fixing the top plate 200 5 and the
heater board 100. It is threaded on the base plate 300 through the wring
board 400. On top of the confining nenber 500, an end of a confining spring
600 is fixed by a screw. The other end thereof is contacted to the top
surface of the top plate 200 to 10 elasti¢aly press the top plate 200. By
doing so, the top plate 200 can be mechanically urged to the heater board
1. Wth this structure, if the top plate involves warping or deformation,

it Is not possible_to press the top pl.ate faollow ng.the warping or

def or mati on, wi tH? He1§§3ulfh%ft?ﬁnPaé%énﬁqNQHqﬁeﬁgOPO be B93FRE confining
spring in the di [ of e - Lf ' ccur be forned
bet ween adj acentbroggésgggé.a#xﬁ 15%%*}?% ?‘etb_%éella{idsio £ §°P§§§_,g’% there is a
possibility thatrjtR@ BhESAM Sad@UHL HROBER) CW YR HGC Q? gh§ui d may
be transmtted to the adjacent 1nk passages with the résult of cross- _
torque. |f this fQeciidnsNes- tihsEtiny O6F Wikioly the Lepoplatei sBge, and in
addition, ejection failure may 25 occur as a result of the reduction of the
ej ection speecdl. ahg@pihesbebbed- ijpmerd Rditent JAp[ls dhireadeNoon]12he4B344€94

proposes conb-1li ke confining spring to
: plate 300 through the wiring board 400. On top of the

confining member 500, an end of a confining spring 600
is fixéd by a serew, The other end thereof is
contacted to the top surface of the top plate 200 to
10 elastically press the top plate 200. By doing so, the
top plate 200 can be mechanically urged to the heater
board 1.
With this structure, 1f the top plate
involves warping or deformation, it is not possible to
15 press the top plate fallowing the warping or
deférmation, with the result of non-uniform urging
force by tné canfining spring in the direction of the
length. If this occurs, gap may be formed between
adjacent passages. In the ink jet head of this type,
20 there is a possibility that the pressure wave upon
ejecting the recording liquid may bhe transmitted to
the adjacent-ink passages with the result of cross-
torque. I1f this occurs, non~uniformity occurs on the
recorded image, and in addition, ejection failure may
25 occur as a result of the reduction of the ejection
speed. Japanese Laid~-Open Patent Application No.

125943/1994 proposes comb-like confining spring to



-4- nmake the spring urging force uniform However, when the top plate is to
be pressed, it .i-s-necessary to correctly align the heater board and the top
pl ate so that. the ink passages correspond 5 to the associ ated ejection
ener gy generating el enent, respectively. However, with this structure, when
the confining spring is nounted before the top plate is nounted, the
confining spring is present at a part of the place to be taken by the top
plate, and therefore, 10 it is not possibt4éto align and connect the top
plate after the confining spring is fixed. For this reason, the confining
spring is nounted after the top plate is aligned. In this case, however, it
the fixing of the .confining.spring.is execute artially, the fixed 15
portion (screw F&Y%8 %f FﬁgBFge TIPS et TR P with the result of the
liability of the deformatl t ' e . ur.gi e by the
confining spring is seve?gﬁgf‘rg%é Ege?ﬁéé%%?ﬂj%e tosrg,o ?’%eggﬁlggégfn urgi ng

is difficult. Thenqf eeeshBrP €67 byl AP dr'a Hi Nt @rUbabizg force by

the confining spring, the fixing of the confining spring has to be uniform
In this case, aa thaukley ppAEt&asYSthet a8 186 piddadeie doeseksbonl

I ncrease manufacturing cost . 25 SUMVARY OF THE | NVENTI ON Accordingly, it
IS a principab dy dilie assbhéated ejection energy generating element,
respactively. However, with this structure; when the
confining spring is mounted before the top plate is
mounted, the confining spring is present at a part of
+he place to be téken by the top plate, and therefors,
10 it is not péssihle to align and connect the top plate
| after the confining spring is fixed, For this reason,
the confining spring is mounted after the top plate is
aligned. In this case, however, if the fixing of the
confining spring is executed partially, the fixed
15 portion (screw portion) involves concentrated force
with the result of the liability of the deformation of
the spring, because the urging force by the confining
spring is several tems kg in total. Therefore, the
uniform urging is difficult. Therefore, in order to
20 apply the uniform urging force by the confining
spring, the fixing of the confining spring has to be
uniform. 1In this case, a very bulky apparatus is
required with the result of increase manufacturing
cost.
L
oF I N

Accordingly, it is a principal object of the



-5- present invention to-provide an ink jet recording head, an ink jet
‘recordi ng head manufacturing nethod, -and an ink jet recording apparatus,.
wheréin assenbling is easy, -and-a manufacturing apparatus can be 5

downsi zed and sinplified. According to an aspect of present invention, a
mechani smis provided to maintain the rel eased and actuated states of the
pressure, thus permtting easy manufacturing, small size and sinplified
manuf acturi ng 10 apparatus, easiness in thé~assenbling and | ow

manuf acturing cost. In another aspect of the present invention, the _
pressure can be applied in divided manner, and therefore, the adjustnent of
the magni tude, order and, 15 the |oad distribution in a direction in which

the ejection out PERSERE iRVER{JEm. tor @raNiBreant dnBsdet cre¢RF Bdtthect i on.
According to an ct, of. t.he present .i.nventiqn here is.praqvided a ink
] et rel:o?di ng heggggo %rg '&’l‘ Q%g:rse§°ﬁfl:flp\él F‘F‘I?QOP#H a'éf%%t*?%nvelotu q%ét sl; a

first menber havipg gnPlim 3Jeé[£y % eRloz@ingY 8ppbRathll] CuAEPTHD! Sdsit i 1 Sal d

ejection outlets, respecti seco ving a plurality of _
energy generatinggebgspntsnd W&&ﬁ@%g}sat_-agug%@qu ng ink in said

grooves through said ejection outlets; and a clanping unit for clanping
said first nerfbedownsbzedi ahd adapd itdgder to constitute ink

According to an aspect of present invention,
a mechanism is provided to maintain the released and
actuated states of the pressure, thus permilting aasy
manufacturing, small size and simplified manufacturing

10 apparatus, easiness in the assembling and low
manufacturing cost.

In another aspect of the present invention,
the pressure can be applied in divided manner, and
therefore, the adjustment of the magnitude, order and

15 the load distribution in a direction in which the
ejection outlet are arranged, are enabled.to assure
the connection. |

According to an aspect of the present -
invention, there is provided a ink jet recording head

20 comprising: a plurality of ink ejection outlets; a
firgst member having a plurality of grooves in fluid
communication with said ejection outlets,
respaectively; a second member having a plurality of
anergy generating elements for producing energy for

25 ajécting ink in said grooves through said ejection
outlets: and a clamping unit for clamping said first
member with said second member to constitute ink



-6- .passages with said grooves, wherein said clanping unit has a plurality.
of- pressure regul ati ng mechani sns, ‘which are independently operable. 5
According to another aspect of the present invention, there is provided an
ink jet recording head conprising a plurality of ink ejection outlets; a
first menber having a plurality of grooves in fluid communication with said
ejection outlets, 10 respectively; a second nenber having a plurality of
energy generating el enents for produci ngbenergy for ejecting ink in said
grooves through said ejection outlets; and a clanping unit for clanping
said first menber with said second nenber to constitute ink 15 passages
with said grooves, wherejn said claggggg unit has a |eaf spring nenber

divi ded into aPPFERIRT (4*0F 33 §g° rolfRepgia| 3338 AN ING EF having a
th h [ IN| ti nb L i d [
rorber along as, S Bt BnAG0  BREeknRE BRonLon Sl i g 03 [P 1

regul ating necgﬁ?ﬁﬁqafé;iyaggﬁﬁggggg§n§ﬁ%?gg§g[pg sections. According to a

further aspect, ere iIs pr cturing nethod for manufacturing
an ink jet recording head.including a plurality of ink 25 ejection outlets:
a first nenber having a plurality of grooves in fluid communication with
said ejectidn outlets, Aaspelingyebyanatkecoadpactbef ey igresent

invention, there is provided an ink jet recording head
comprising a plurality of ink ejection outlets; a
Lirst member having a plurality of grooves in fluid
communication with said ejection ocutlets,

10 respectively: a second member having a plurality of
energy generating slements for prodﬁcing energy for
ejecting ink in said grooves tprough said sjection
ocutlets; and a2 clamping vnit for clamping said first
member with said second merpber to constitute ink

15 passages with said grooves, wherein said clamping unit
has a leaf espring member divided into a plurality of
urging sections by slits, each section having a
through openings, and a spring supporting member for
supporting said spring member along an array of said

20 ejection outlets, wherein a pressure regulating
mechanism is provided for said urging sections.

According to a further aspect, there is
provided a manufacturing method for manufacturing an
ink jet recording head including a plurality of ink

25 ejection outlets: a first member having a plurality of
grooves in fluid commumication with sald ejection

cutlets, respectively; a second member having a



-7- plurality of energy generating elenents for producing energy for
ej.ecting ink in said grooves through said ej-ection outlets; and a clanping
unit--for ¢lanping said first nember with said second nenber to 5 constitute
i nk passages wth said grooves, said nethod conprising the steps of: '
connecting said clanping unit to said supporting nmenber, wherein said
clanmping unit has a |leaf spring nenber divided into a plurality of urging
sections by slits, each section having a *0-t hrough openings, and a spring
supporting nmenber for supporting said spring nenber along an array of said
ejection outlets, wherein a pressure regul ating nmechanismis provided for

said urging sections;.reqgul atin ressures _of said urgi sectjons; 15
‘connect’ing said PQPFE%LﬁganﬁreD(‘% aﬁ&@é’@&ﬁﬂgnﬁﬁﬁ’é@'ﬁgtg‘% REWIIRE at i ng
step; rel easing essure. tq perm | anpi. g L d . first, menber
and sai d second %gﬁﬁg?.*%es%ec}n%%t té:r g&b%%é?s?%éﬁ?%?%@%% _ﬁ?sléidvant ages
of the present | BYyeptisoR idde :C QR gp%ggﬂgﬁggegﬁigpggrqd%ﬁ@ﬁhﬂfrat|on of

the following desCription of the prefer diments of present
i nvention taken kBi@0PiESeimdibey Witn@23QCERARYNI NEmEEAVHTS. 25 BRIEF

DESCRI PTI ON OF THE DRAW NGS

5 constitute ink passages with said grooves, seid method
comprising the steps of: connecting said clamping unit
t0 said supporting member, wherein said clamping unit
has a leaf épring member divided into a plurality of
urging sections by slits, each section having a

10 thrauvgh openings, and a spring supporting member for
supporting said spring member along an array of said
ejection outlets, wharein a pressure regulating
mechanism ié provided for said urging sections;
regulating pressures of said urging sections;

15 connecting said first member to said second member
after said regulating step; releasing the pressure to
permit clamping between said first member and said
second member. |

Thase and other objects, features and

20 advantages of the present invention will bhecome mare
apparent upon a consideration of the following
description of the preferred embodiments of the
present invention taken in conjunction with the
accompanying drawings.

25 |
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic perspective view of



Figure 1 is a schematic perspective view of . an ink jet recording head
~according to 'a first enbodi nent of the present invention. Figure 2 is a
schemati c perspective view of the ink jet recording head according to the.
first 5 enbodi nent of the present invention. Figure 3 is a schematic view
illustrating arrangenment of the heater board in the first enbodi nent.
Figure 4 is a schematic view of a top plate 10 of an ink jet recordi ng head
according to the first enbodinment. Figuree® is a top plan view of a cross-
sectional view of a clanping unit according to the first- enbodi nent. 15
Figure 6 illustrates an urging force regul ati ng mechani smfor the cl anping

unit in the first gngodigent. Figure 7 illustrates_a manufacturing steps
“for an ink jet PEcOPdi AGEhESTPT ARy aCEOrRa g £t 228188bodi ment. Figure

Firot embod mentterenhegop | Pl Prdet {entieb or an i nk | et apparatus
using the ink jet head apggafdng {0 ALARmBINATLERIL 0L, LD PLESP!
I nvention. Figure 10 is a Schenmatic perspective view o
the ink jet recording head according to the first '
5 embodiment of the present invention.

Figure 3 is a schematic view illustrating
arrangement 0f the heater board in the first
enbodiment.

Figure 4 is a schematic view of a top plate

10 of an ink jet recording head according to the first
embodiment.

Figure 5 1s a top plan view of a cross-
sectional view of a clamping unit according to the
first embodiment. .

15 Figure 6 illugtrates an urging fozce
regulating mechanism for the clamping unit in the
first ambhodiment.

Figure 7 illustrates a manufacturing steps
for an ink jet recording head, according to the first

20 embodiment.

Figure 8 is a schematic view of a base plate
of an ink jet head according to the first embodiment.

Figure 9 illustrates an exemple of an ink jet
apparatus using the ink jat head according to an

25 embodiment of the ﬁresant invention.

Figure 10 is a schematic parspective view of

aﬁ'example vf a conventional full-line type ink jet



an exanple of a conventional fuII-Ilne type ink jet- head. Flgure 11 is a.
schenmatic perspective view of an ink jet recording head according to a
second enbodi nent of the present -invention. 5 Figure 12 is a
sectional view when the clanping force between the top plate and the heater
board are rel eased, in the second enbodinent. Figure 13 is a schematic
perspective view of a structure of a charge pin according to the second 10
enbodi nent. Figure 14 shows a sectional w%w (clanped state) of the
~elenents shown in Figure 11. Figure 15 is a schematic perspective view of
an ink jet recording head according to a third 15 enbodi rent of the present
I nventi on. Figuke 6 is a sectional view (rel eased state) of the elenents
shown in Figure Tg.'Figure 17 is a sectional view (clanped state) of the

el ements shown in Figur PT. THE _PREFERRED . EMBODI MENTS

Referring to the acconpgﬁégu gramnnjb Cbﬁgaggﬁoafﬁﬁﬁfg :ﬁ €Y R%ent i on

w || be describgg. 1&](%{'%&1%1#3{ t quﬁngtggrg £dlown 25 an i nk
odi nen

jet recording head for first e e presen |nvent|on In this
enbodi ment, i nkembodiment of the present invention.

) Figure 12 is a sectional view when the
clamping force between the top-plate and the heater
board are released, in the second embodiment.

Figure 13 ié a schematic perspective view of
a stracture of a charge pin according to the second
10 embodiment.
Figure 14 shows a3 sectional view {[clamped
state) of the elements shown in Figure 11.
Figure 15 i3 a schamatic perspective view of
an ink jet recording head according to a third
15 embodiment of the present invention,
Figure 16 is a sectional view (releﬁéed
 state) of the elements shown in Figure 15.
Figure 17 is a sectional view (clamped statea)
of the alaments shown in Figure 15.
20
DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring to the accompanying drawings, the
embodiments of the invention will be described.
Referring to Figures 1 and 2, there are shown
25 an ink jet recording head for a First embodiment of
the present invention. - In this embodiment, ink

ejection outlets are arranged at a density of 360 dip



ejection outlets are arranged at a density of 360 dip . (70.5 [err]). In
Figure 2, a heater board 100 is provided-with 128 ejection_energy
‘generating el enent's 101 at the density of 360 dpi. It is provided with
signal 5 pads for driving the -ejection energy generating el enents 101 at
proper timng by external electric signals and pads 102 for receiving
electric energy for the driving. The heater board 100 is bonded and fi xed
on 10 the surface of a base plate 300, and®ts of netal or. ceramic material
Figure 3 illustrates the heater board 100 on the base plate 300. A
plurality of heater board 100 per nmounted on the base plate 300, and are
bonded and 15 fh; d5b¥m? predeterm ned thi ckness of adhesive material 301
at predeterm ne gbsi ons on the base plate 300. The heater board is

provi ded such that the ifHEg%?%g? ggtgeﬁgaeggaggg%FE&dﬁnééﬂbfywya@&

generating elenments at an en t he heater board are the’'sanme as 20 the

nterval's of 70ubtherzd efeckiioahehbeod] gkt ot SAST el A0INgLEl eMent s
101 are arranged. The gaps between tﬁe eater boards occurring at this

time, are seal ethtydensiy aft 3BD2dpihe beaierpbovided GRS gignali mted to
the one described above, but one integral 25 beater board is usable.
Ref erring back padsifer dpivipge theseiphtion eneryy generating
elements 101 at proper timing by external elactric
signals and pads 102 for receiving electrié-energy Iox
the driving.
The heater board 100 is bonded and fixed on
10 thé sﬁrface of a base plate 300, and is of metal or
ceramic material.
Figure 3 illustrates the heater board 100 on
the basa plate 300. A plurality of heater board 100
per maounted on the base plate 300, and are bonded and
15 fized by a predetermined thickness of adhesive
material 301 at predetermined positions on the base
plate 300. The heater board is provided such that the
intervals between adjacent ejection energy gemerating
elements at an end of tha heater board are the same as
20 the intervals of 70.5 pm at which the ejection energy
generating elements 101 are arranged. The gaps
between the heater boards occurring at this time, are
sealed by a sealant 302. The heater board 100 is not
limited to the one dascribed above, but one integral
25 heater board is usable. _
 Referring back to Figure 2, the base plate
300 has a wiring board 400 bonded in the similar



300 has a wiring board 400 bonded in the simlar manner. as.in the heater
board 100. The plurality of pads 102 on the heater board 100 and a
plurality of pads 401 on the wiring board 400 for supplying the signal and
el ectric energy, are made in a 5 predeterm ned correspondi ng relation. The
Wi ring board 400 is provided with a connection 402 for supplying external
printing signals or driving electric energy. Referring to Figure 4, the top
plate 200 will 10 be described. In Figurei-the top plate 200 is provided
with a plurality of passages 202 corresponding to the ejection energy
generating el enents 100 on the heater board 100, orifices 203 in fluid
communi cation with the correspondi ng passages 15 202, respectively, to :
ej ect the ink t®RaPExtf#e tecHheliaten ddand 180 qThe phuamddit®0dfcorrect ed

wi th each of the pasggges 202 for S%Pplzgﬁg the ink to_the_|liquid passages
202 an ink suppPfdBunl4r B8R ERMmsEeItAT RPand i1Q0 a5SpRyPRas@AGEYI8F suppl yi ng

i nk supply port P08 #85 “BR-ERe Tt i oned ol 298 qupHleiaRolPe: hr ough thne
i nk supply t“besagﬁalTQﬁdtQPeé$f§é’éﬁé&ég?sé%ﬂs hiﬁugstantially covering
the array of the €jection energy generating el enents constituted by
arrangi ng a p§ UpzlabYe®hihd! €6rROf dhaing relation., The wiring
board 400 is provided with a connection 402 for
supplying external printing signals or driving
electric energy.
‘Referring to Figure 4, the top plate 200 will
10 be described. In Figure 4, the top plate 200 is
provided with a plurality of passages 202
corresponding to the ejection energy generating
elements 100 on the heater board 100, orifices 203 in
fluid communication with_tha correspohding passages
15 202, respectively, to cject the ink toward tha
recording material, a liquid chamber‘ZOI carrected
with each of the passages 202 for supplying the ink to
the liquid passages 202 an ink supply tube for
constituting an ink supply passage for supplying the
20 ink from an ink container (not shown) to the liquid
chamber 201, an ink supply port 206 for supplying the
ink to the ligquid chamber through the ink supply tube
205. The top plate 200 has a length substantially
covering the array of the ejection energy generating
25 elements constituted by arranging a plurality of

heater board.

Referring back to Figure 1, the top plate 200



Referring back to Figure 1, the top plate 200 i.s connected such that the
"positional relationships between the passages 202 and the ejection energy-

- generating elenments 101 on the Heater board on the base plate 300. are in
the predeterm ned corresponding 5 relations. The nethod of connecting them
I's mechani cal clanmping using spring or the like. In Figure 1, a clanping
unit 700 for clanping the top plate and the heater board wth each other 10
conprises a leaf spring nenber 600 and a~%®ring fixing nmenber 500 for
fixing the | eaf spring nmenber. Figure 5is a top plan view and a secti onal
view of the clanping unit. The |leaf spring nmenber 600 is of phosphor

bronze, stainless s | ,or, the |[ke 5 and jt.is.in the . formof an
integral | eaf %i%gﬁ%ﬁ?ﬁ%é&% {:ﬁagl S .ts‘ﬁ{@lp(fretﬁfagﬁgnﬁpj'?ﬁe | eaf
spring divided It ngh4 t ' ' for urging
the top plate. %edét%r%gi%r?ge Sgrg%ggﬁgi gb%r%{‘/ﬁ?dgggw %%%brg%?%p%%?tion to

i ncrease the spidmdrad3nd @18bkis010£6H e AkhY Hoita b @Beend of the
bent portion there is provided a through opening 601. The end of the |eaf
spring adj acentbdsdee platien@09i,darchgs ope opsaddte Heiticdl Quttesdohding
effectively urge the top plate 200, at the end of the |eaf spring. The 25

free ends of 3t welghiems .are nmachined into an acute angle so that the

contact or urging portion to the tog
The method of connecting them is mechanical

clamping using spring or the like.
in Figure 1, a cliamping unit 700 for clamping
the top.plate'and the heater board with each other

10 4comprises a leaf spring member 600 and a spring fixing

| member 500 for fixing the leaf spring member.
Figure 5 is a top plan view and a sectional
view of the clamping unit. The leaf spring member 600
is of phosphor bronze, stainless steel or the like,

15 and it is in the form of an integral leaf spring
provided with slits 602, The portions of the leaf
spring dividea by the slits 602 constitute the urging
portion for urging the top plate. The urging portion
is provided with a bent portion to increase the spring

20 rigidity for each urging portion. At an end of the
bent portion there is provided a through opening 601.
The end of the leaf spring adjacent the nrging side,
has aprone 603 bent downward to effectively urge the
top plate 200, at the end of the leaf spfing. The

25 free ends of the aprons are machined into an acute
angle so that the contact or urging portion to the top
plate is within the ubpar part of the ink passage. By



plate is within the upper part of ‘the ink passage.- By  -13- the
concentrated urging to the i'nk passage porti-on, the ink passage walls-

bet ween the nei ghborhood of the ejection outlet and the heat generating
pertion, which is npst influential to the cross-talk, can be 5 assuredly
urged to the heater board. The through openings 601 are effective to permt
i nsertion of a tool. for regulating the urging force and also to be an inlet
for a sealant for sealing the top plate antthe wire bonding portion. 10
The sealing of the top plate is effected after it is fixed using the
clanping unit. In this case, if the sealant is supplied fromthe opposite

This, “the Seal ants Soraetrabf BERLAR o8 e Ay RORNGSOMIon, " (10" @

the sealant 1s 1njec opening

respectively ur givad {B@' bh_@gigeTbéliéOBét@é@n Ofnd Niail oo @%Fi fhe

preferably close to the ejeclion outlet to provide enough stroke

spring. Mre paidjedtidn Yputlbt! &nd’ LETREAY ¥ Ghd BoT¥iLASPRRLchO a
front half regiog fromthe 20 center of the depth of %rmatop plate. In

addi tion, the rdar memt dhflbhenthadugd opencrgss-stawief etaablbe cl ose to the
ejection outlet under the condition that the wire bonding portion can be
seen ther et hrdu@ssusieddy vmardt he thel heatenrbdgardssuredl y ef fected 25
wi t hout reducing the spring rigidity.

The through openings 601 are effective to
permit insertion of a tool for regulating the urging
force and also to be an inlet for a sealant for
sealing the top plate and the wire bonding portion.

10 The sealing of the top plate is effected after it is
fizxed using the clamping uwnit. In this case, if the
sealant is supplied from the opposite ends of the long
top plats, the sealant does not extend enough. In
view of this, the sealant is injected through the

15 openinge provided -:Ear Ll suspective urging portions.
The front end of the through opening is preferably
close to the ejection outlet ta provide encugh stroke
of the spring. More particularly, it is preferably
disposed to correspond to a front half region from the

20 center of the depth of thae top plate. 1In addition,
the rear end of the through opening is preferably
close to the ejection outlet under the condition that
the wire bonding portion can be seen-therethrough,
since then the sealing can be assuredly affected

25 without reducing the spring rigidity.

The apron is effective to provide space

between the leaf spring and the top plate, and the



The apron.is effective to provide space.between the | eaf spring and the top .~
~plate, and the - 14-'tool is recei'ved by the space. The length of the
apron.-i's determined in consideration of the strength of the tool and the
rigidity of the spring.- According to this enbodinent, the integral 5 | eaf
spring is used, so that the position of the urging can be correctly aligned
for the respective urging portions, and in addition, the width of the slit
can be reduced. A spring fixing nenber 50D4f0r supporting the 10 | eaf
spring 600 is of resin material such as PPS, and is integrally formed with
the 1 eaf spring nmenber 600 through insert nolding or the like. At this
time, in order to rejnforcing_the fixiqg portion of the leaf spring, the

i ntegral formedt§% ﬁ%rf%*f’ﬁé PEathe pFP#e 15 The ghangtde ®5nthe a t hrough
bore 004 125 Sl sl Ly, CHEhEREAPPIA Y IR
Spring 20 membert SR (ot A8 ERA r1318007 0t thd MR Ca'hy tho lear.
spring nenber and the spdddgaling B8 FRIRCEmPOUImerite tHAMRivag MR t 700 is
fixed on the base plate 300 by crinping or screws or the like to clanp the
top plate 200 ansaf piiewf dc headd $80thyttiie position of the
urging can be corraectly aligned for the respective
urging portione, and in addition, the width of the
slit can be reduced. |
A spring fixing member 500 for supparting the
10 leaf spring 600 is of resin material such as PPS, and
is integrally formed with the leaf spring member 500
through insert molding or the like. At this time, in
order to reinforcing the fixing portion of the leaf
spring, the integral formed portion of the leaf spring
15 is providsd with a through bore 604, as shown in
Figuré 5, (b). 7The leaf spring is bent at this
portion. The rear end ¢f the laat sbring maiber ig
projected through the spring supporting member. The
tool is hooked to the rear end of the leaf spring
20 nmember, $0 that the ur§ing force can be regulated by
the leaf spring member and the spring fizing menber
only. The clamping unit 700 is fixed on the base
plate 300 by crimping or screws or the like to claﬁp
the top plate 200 and the heater board 100 by the
25 urging force of the leaf spring member 600. The
urging force at this time is 0.2 - 0.4 kg/mm in this
embodiment, although it is depandent on the rigidity



25 urging force of the |eaf spring nmenber 600.. The urging force at this
time'is 0.2 - 0.4 kg/mmin-this enbodinment, although it is dependent on the
rigidity -15- of the top plate 200. Therefore, in the case of the ful
line head, the urging force for the entire length, is as |arge as several
tens kg It is preferable that the slits are provided such that the 5 urging
forces of the respective urging portions are 4 - 5 kg. In this enbodinent,
the slits are provided such that the urgi md5ortions of the |eaf spring
menber correspond to the respective heater boards. The clasping unit is
provided with a 10 mechanismfor permtting regulating and rel easing the

' f f h ] ' L . Fi 6 illustrates th
urging foroe regBfatPRGENRCHATSAGH | APAetREAng JnF DS FAE%: S EHe, the
I : Tt . i 1 | ¢ ; h :
force, a first ofgdu) b BorEion TG Hhe e Fe5ogte TREYTE st engagi ng
portion 1110 is hpagthedisni {P%#F(Qg; éyqu%nqeﬁglkgt the {gaf spring
e

menber 601, and is engaged wt end of the leaf Spring 600. A second 20
engagi ng portionptdi@rabléhehi®otnd G |5 AROPFEFikiedt Bacheshaenchef the

fixing portion of the spring fixing nenber 500. Designated by 1300 is a
screw for conrfecuirgdng foreés nefbie Tepeisaveg utigéng pettions are 4
- 5 kg. In this embodiment, the slits are provided
such that the urging portions of the leaf spring
member correspond to the respective heater boards.
The claﬁping unit is provided with a
10 mechanism for permitting regulating and releasing the
urging force for the respéctive urging portions.
Figure 6 illustrates the urging force
regulating mechanism of the clamping unit.
In Figure 6, the clamping unit is provided
1% with a tool 1000 for regulating the urging force; a
first engaging portion 1110 in the tool 1000. . The
first engaging pprtion 1110 is inserted into a through
opening 601 of the leaf spring member 601, and is
engaged with the end of the leaf spring 600. A second
20 engaging portion.1210 of the tool 1000 is engaged to
the rear end of the fixing portion of the spring
fixing member 500. Designated by 1300 is a screw far
connecting a first member 1100 having the first
engaging portion 1110 and a second membar 1200 having
25 the second engaging portion 1210.
The tool 1000 is in the form of a lever with

the fulcrum at the portion contacting the spring



engagi ng portion 1110 and a second member 1200 having 25 the second
.. engagi ng portion 1210. The..tool 1000 is.in the formof a lever with the
“ful crum at the portion contacting the spring confining nmenber 500 and
with a operating point of the first engaging portion. By |lowering the rear
end of the first nmenber, the urging force of the | eaf spring urging portion
can be regulated. Wth this state 5 maintained, the screw 1300 is fixed to
fix the position of the urging portion at-tére upper portion. Wen the top
plate 200 i's connected with the heater board 100, all of the urging
portions of the leaf spring member 600 are fixed at t he upper portion as 10

descri bed above, |n this sta pl ate 2QQ i s_npunte fter the
conmpl etion of tfﬁggg% nFmB?rthgotﬂﬁ d?%. dEFER g, Fe %o ? tP8noved
in the reversed 4 c rgi e faece is

rel eased so that the to PQ?eBSSE§OH |xed£FK§;J%scf%Lghgg ogg by the

use of the urginehd GG Qﬁkﬁbé&-l nshéoms ihdierdRad At 19k aRAsr §B§§§§ of the
urging force can be easily carried out %etween the top plate 200 and the

heater board 10Qirgllhg portion cBy Bespeguhgted! eaditdprohig mrawer between
the top plate and the leaf spring, it is possible to independently adjust
the respective wagintginedsethef schewul IPhgipofizshddivhahebetter cl anped
state 1s position of the urging portion at the upper portion.

When the top plate 200 is connected with the heater

board 100, all of the urging portions of the leaf

_ spring member 60Q are fixed at the upper portion as

10 Jdescribed abave, and in this state, the top plate 200
is mounted. After the completion of the alignment of
the top plate 200, the tool 100 is removed in the
reversed order, by which the urging force of the
urging force is released sc that the top plate 200 is

15 fixzed.

As described above, by the use 6f the urging
force regulating tool, the regulation and release of
the urging force can 5e easily carxied out between the
top plate 200 and the heater board 100.

20 By disposing a leaf spring member between the
top plate and the leaf spring, i? is possible to
independently adjust the respective urging forces of
the urging portions so that better clamped state is
provided. By effecting the regulation and release of

25 the urging force using the removable tool, the unit
can be downsized, and the durability and operativity

are improved.



provided. By effecting the regul ation and rel ease of 25 the urging force
usi-ng the renpvabl e tool, the unit can be downsized, and. the durability and

‘operativity are inproved.:  -17- A manufacturing method of the ink jet
-recording head will be described in conjunction with Figure 7. Figure 7
shows the manufacturing steps for 5 the ink jet head. |In this enbodi nent,

the el ongated mul Li -nozzl e head conprises 11 heater board (HB) and one
grooved top plate. First, an alum num basd?l ate i s manufactured through
die cast nolding to provide a base plate 10 having a heater board support
and PCB positioning projections. The supporting portion is provided with an

opening for sucking air for th urpose of tenporarily fixing a recess for
t he bonding nateri al eje%t??ﬁPé%é%qﬂigghéﬁFédeﬁgrH?eF¥©ﬁr@e§ schematical | y

15 shows a base Qi e t | ded., I n t.his Figure, it_conmprises a
heat er board su5%8§%8§§8,”%&?é%q@sififﬁﬁkfﬁﬁgah&&tg?“%%%?ﬁl%%dﬁﬁﬁ I ng
portion, an adhegigieel § ection groove 312 in conmunication with the recess,
a sucking opening 313, and a positioning projection 20 314 for the PCB. The

hat ched portion and the Bughoéer Qindue tHePRRKLKFBGLESS 0Bt Ohs L fier base plate
are abraded to increase the surface property of the ,

5 the ink jet head. In this embodiment, the elongated
malli-nozzle head comprises 11 heater board (HB) and
one grooved top plate. -

First, an aluminum base plate is manufactured
through die cast molding to provide a base plate
10 naving a heater board support and PCB positioning
projections. The supporting portion is provided with
an opening for éucking air Eor the purpose of
temporarily fixing a recess for the bonding material
ejection and the heater board. Figure 8 schematically

15 shows a base plate die cast molded. In this Figure,
it comprises & heater board support 310, a recess 311
in the heater board supporting portion, an adhesive
injection groove 312 in communication with the recess.
a sucking opening 313, and a positioning projection

20 314 for the FCB. The hatched portion and the surface
of the supporting portion of the base plate are
abraded to increase the surface property of the
supporting portion, thus reducing the error in the
mounting of the heater board. The end portions of the

25 base plate function as the positioning portion for the
apparatus, so that the manufacturing accuracy of the

apparatus ¢can bhe improved.



supporting portlon t hus redu0|ng the error.in. the . mount.i-ng of t he .heat er.
~ board. The .end. portions of ‘the 25 base plate function as the. positioning
-~ portion for’ the apparatus, so that-the nanufacturing accuracy of the.

apparatus can be inproved. - On the other hand, a plurality of heater
board (HB) having the electrothermal transducer elenent through a thin film
formng technique on a silicon substrate. 5 Subsequently, the

plurality of the heater boards are positi®&ned with high precision using
positioning tool onto the heater board supporting portion of the base
plate. The heater board thus correctly positioned is tenporarily fixed by

sucking 10 the air through_the openlgg by a vacuunlsysten1d|sposed bel ow
BP. In this manner. th&hdBRePtBBE BANd, o REEM Y 9; PE&tCToned on the

base plate (stg e adh e, m I S, suppliged through the 15

I nj ection groo a%(f ‘H?e) }kf's?emﬂl elrﬁ‘é Jﬁ‘é%ﬁ}%l %‘ % eé'xtends to the

respective recgs fr¥ﬂyy€§nn|c§hhgn ¥¥ﬁh¥ rE%F eal ;0N grooves by
term ne

capillary force. ereafter, period to dry
t he bondi ng Mmag£1i@dn G rebech the heater board is conpl etely secured.

Thereafter, the vacuum sucking is stopped. If further strong securing is
desired, thé& adhesive rsaftsicclentdy. the plurality of the heater
boards are positiocned with high precision using
positioning tool onto the heater board supporting
portion of the base plate. The heater board thus
correctly positioned is temporarily fixed by sucking
10 the air through the opening by a vacuum syéfem
disposed below BP. In this manner, the heater boards
are sequentially positioned on the base plate (step
a)
The adhesive material is supplied through the
15 injection groove of the base plate. The adhasive
material exrends to the respective recesses in
communication with tha adhasive injection grooves by
capillary force; Thareafter, it is left for a
predetermined period to dry the bonding material. by |
20 which the heater board is completaly secured.
Thereafter, the vacuum sucking is stopped. If furthar
strong securing is desired, the adhesive mateiial may
be injected through the sucking opening (step b}.
After the completion of the arrangement and
25 fixing of the heater board, the base plate and the
heater board are machined to remove the step at the

ajection side end of the heater board. By doing so,



be injected through the.sucking apening (stop:b).. After the conpletion of
the arrangerent and-25 fixing of the heater board,” the base pl-ate and the -
heater board- are machined to renmove the step at the ejection side end of
the heater board. By doing so, -19- the top plate is abutted to the
ejection side end of the heater board, as will be described hereinafter,
and the machining step.is effective to avoid the crosstalk (step c). 5
Subsequently, PCB (wiring board) is bondedi®vo the base plate with the-
correct positioning using the positioning projections described

her ei nbefore. By doing so, the el ectrode pads on the PCB and the el ectrode

d he h | i ] 10 1 m,ned | el I
el at onshi p. Thie Vol P T ABRERSY; te end R o PRCARRCRE 026 on

t he heater boardtﬁéehéﬂf3¥'ﬂd%%hLYaQOEgﬁgtﬁg 333&%2%?% INGha rgggs st ep,

the el ectroconductivity of thée Wre ing 1s cC step .

Subsequently, a sh@nghdGaddlinihg’ s€8PL 261 bPfedtiBrd Qb RvHIA ihel he heater
board on the BP (Base plate), is nounted. The clanping unit conprises a

| eaf spring nenberodstalk Jigtept kg.top plate to the heater board and a
spring supporting menber for 20 supporting the |eaf spring. The | eaf spring
has a pluralify of slits Subsequenttdya PCBr awiringfbakwd)ddd bonded to

the basc plate with the correct positioning using the
positioning projections described hereinbefore. By
doing so, the electrode pads on the PCB and the
electrode pads on the heater board are aligned with a

10 predetermined positional relationship. Then, the
electrode pad of the PCB and the electrode pad on the
heater Board are electrically connected by wirxe
bonding. In this step, the electroconductivity of the
wire bonding is chacked (step 4).

15 : Subsequently, 2 clamping unit for contacting
the top plate to the heater board on the BP (Base
plate), is mounted. The clamping unit comprises a
leaf spring member for urging the top plate to the
heater board and a spring supporting member for

20 supporting the leaf spring. The leaf spring has a
plurality of slits to provide a plurality of divided
urging portions. Each urging portion is provided with
a through apening, through which a tool is inserted to
regulate and release the urging force for the urging

25 portions. |

When the clamping unit is fixed to the PCB, a

fixing member for the clamping unit is connected to BP



urging portions. Each.urging portion is provided with a through opening,
‘through which a tool is inserted to regulate and rel ease the urging force
for the urging 25 portions. Wien the clanping unit is fixed to the PCB, a
.fixing menber for the clanping unit is connected to BP "(Base pl ate)
through the PCB, and it may be fixed by screws or thermal crinp (step e).
In order to connect the top plate to the heater board, the urging force of
the urging portions 5 are regul ated by th@&Utool (step f) After the
sufficient space is assured on the heater board. the alignnent operation is
carried out between the ink passages and the ejection energy generating

el enments, and t top_plate i.s connecte 0 with the heateg, board (step g)f
By rel easing thggﬁfai ﬁgaﬁﬁf ceTugh, & g’. g Bﬂﬁt F%n’,"airﬁéet%’px%‘faﬁ’é i s
"securedly fixed hg..r [ng..step, rging force is released from
the central porng%w%oﬁgrghgﬁgiggﬁa%%Eéﬁbng.%éy doing so, 15 the warp of -
the top plate can be corigcifihr &yl dinelddl hERLLRNpESEAPES Exuard the

ot her side, by which the satisfactory clanping is assured-over the entire
| ength of the heshetrbbesdd, A€ ruddihigitPme b eRei Grichgapstkidde tool is

all removed fromthe recording 20 head (step h). The ink supply unit is
fixed on the basee regulated by the tool (step £). '

After the sufficient space is assured on the
heater board. the alignment operation is carried out
between the ink passages and the ejection energy
generating &lements, and the top plate is connected

10 with the heater hoard (step g). |

By raleasing the urging force of the urging
portien, the top plate is securedly fixed. 1In the
releasing step, the urging force is released from the
central portion toward the end portions. By doing so,

15 the warp of the top plate can be corrected, and the
~ deformation escapes toward the other side, by which
the satisfactory clamping is assured over the entire
length of the heater hoara. After the grging force is
released. the tool is all removed from the recording
20 head (step h}.

The ink supply unit is fixed on the base
platE'by thermal fusing or the like to the position
where the ink supply tube is connected to each end of
the top plate. By the ink supply unit, the ink is

25 supplied to the top plate. The.ink may be supplied in
both directions, or may be supplied one.way and the

ink is circulated. In the comnection portion with the



. plate by therna[ fusing or the like to the pOéLtPon where the ink supply“---

"..tube is connected to each. end of the top platé. By the ink supply unit, the

s

ink is 25 supplied to the top plate. "The ink may be supplied in both
directions, or-my be supplied one way and the ink is circulated. 1In the
connection portion with the -21- ink supply unit, a filter is provided
to trap bubbles (step i). Finally, a heat cover is nounted to cover the
base plate, and a sealing material is inj~@dred to the 5 top plate
connecting portion and the wire bonding portion through wi ndows provi ded at
positions corresponding to the urging portions of the head cover (steps
and k ). Referring to Fijgures 11 - 14 a second 10 enbodi nent. of the present
invention will BE d@%ﬂ‘ge‘ﬂ’.ltﬁi Gurfd 1Fer; dspEeRifed| to pevam ulkies/i ew of
an ink jet recoqggﬁg pFad according to the second enbodi nent. Figure 12 is
a sectional view thereot when the pressure between the top plate and the

heater board is 15 rel e@ﬁﬁllg,gt@r&ﬁpcbgeg g[}ﬁg&tl &dp@‘{)z tg‘?é%':\(tehevi ew of

a charge pin. Figure 14 is a Sectional view o e el enen igure 11

As shown in Fi ghaseldlate COiid W R@aIRNg HabBP15E TBUNFELA &4 Od Ni NY
spring unit 500. The confining spring unit 500 is fixed on 20 the base
pl ate 300 by Scrkopi plate conrewsitlg paetliokeand the wire bonding
portion through windows provided at positions
- corresponding to the urging portions of the head coaver
(steps i and k). ' |
Raferring to Figures 11 - 14, a second
10 embodiment of the present inventiun will he described.
Figure 11 is a schematic perspective view of an ink
jet recording head according ta the second embediment,
Figure 12 is a sectiynal view thereof whem the
pressure between the top plate and the heater board is
15 released. Figura 13 is a schematic perspective'viéw
of 2 charge pin. Fidgure 14 is a sectional view of the
elements of Figure 11. As shown in Figure 11, a
confining apring 600 is mounted on a confining spring
unit 500. The confining spring unit 500 is fixed on
20 the base plate 300 by crimping or screws or the like.
By the spring force of the confining spring 600, the
top plate 200 and the heater board 100 are clamped.
The spring force for this purpose is 0.2 - 0.4 kg/mm,
although it is dependent on the rigidity of the top
25 plate 200.
When the top plate 200 is fixed on the base
plate 300, urging force producing unit constituted by



By the spring force of the confining spring 600, .the top plate.200-.and the . -
- heater board 100 are.clanped. The spring forcé for this purpose is 0.2 -
0.4 kg/mm- although it is dependent onthe rigidity of the top 25 plate
200. When the top plate 200is fixed on the base plate 300, urging force
produci ng unit constituted by -22- the confining-spring unit 500, the
confining spring 600 and the charge pin 700 shown in Figures 12 and 13, is
used, so that -the spring force of the corfd2ing spring 600 is not inparted
to the top plate 200. The 5 unit for producing the clanping force is
provided with a nechanismfor releasing the urging force and for

mai nt ai ni ng thetggagphggnfﬁgh%%iyqe#gﬁgi 'ongtggr %gﬁgﬂiﬁgﬁ reié%provi ded

-wWith a plurality of roug e Tormo s shown in

Figure 11. The goaf haanahapeﬁa;gggq&ns@g%@%ﬁ@%gfgggﬁfe&%z waalg; | ike

menber bent at two portions a r nected thereto. It is

accommodat ed beEQWukbd,tbboﬂ@@tCﬁﬁgﬂgﬁ}ﬂd@1ﬂ@&c§06tiﬁh@gcﬁﬁfiﬁﬂhfnit 500 so
that the plate- 15 |like nenber is at the top. Only the plate-like nenber is

projected to thepaungi 8600istiet confamied) toprtheg topi p1568 200be Timwabl e of
urging the top plate 200. The charge pin 700 is inserted through the
t hr ough openihgundtt fercenefeting s mjampingsdorcasis provided with
a mechanism for releasing the urging force and for
maintaining the clamping state.
' The confining spring unit 500 is provided '
with a plurality of through boles in the form of a key
10 hole, as shown in Figure 11, The confining spring
600, as shown in Figure 12, a plate-like member bent
at two portiongs and a U-shaped ﬁamber connected
thereto. It is accommodated below the through opening
in the confining spring unit 500 so that the plate-
15 like member is at the top. Only the plate-like membex
is projected to thé-outside ot the confining spring
unit 500 to be capable of urging the top plate 200.
The charge pin 700 is inserted through the
through opening in the confining spring uwnit 500, As
20 shown in Figure 13, the inserting portion is provided
wilth a locking portion 700b for maintaining the state
of insertion. In the non-insertion portion, there is
provided a stop 700a in the foxm of "L" for rotation
contral, Tha stop 700a abuts the confiping spring
25 unit 500 when the charge pin 700 is rotated, so that
the amount of rotation is conmtrolled. In order to

determine the direction of the charge pin 700, a D-cut



20 shown in Figure 13, the inserting portion is provided with a | ocking
portion 700b for nmaintaining the state of insertion. In the non-insertion
portjon, there is provided.a stop 700a in the formof "L" for rotation
control. The stop 700a abuts the confining spring 25 unit 500 when the
charge pin 700 is rotated, so that the anobunt of rotation is controlled. In
order to determne the direction of the charge pin 700. a [err]-cut -23-
portion is provided at the top, so that t+3<zorrect insertion, alignnent
and rotation are facilitated. The charge pin 700 of the above structure is
inserted into the spring unit 500 and is rotated, and 5 is | ocked. By

this, th tact_partiaqn bet the plate-1ike nem d_the U shaped
rerber, 15 chandi® LOM 4% EEPRAGEAGAoLPEi 7P orSQ o 4 OREShEnber

f tioni t L f I Qj t that ‘th
cllanpi ng T or oo toRe L5y arapashy' ShaPbtErAR B\ Gl Tl | 2000

and the heater board 1OOT§@ecgg§§geﬁinthgoQ@@ffﬁbrggb@gxgﬂfidﬂﬁggrggd into
the confining spring unit 500, aS shown in Figure 12, by which the clanping

force to the topindaitedAntes the BpreAgednit THEO Cond | 18 N tatad)gaddi t 500
and the base plate 300 are aligned with each other and are fixed together.
Thereafter, the ichdrapkadi.n BR0this| othe edoiitach pmppiosi thetoieeactthen, and i s
renoved. By this, '
plate-like member and Lhe U-shaped member, is changed
to raise the end position of the plate-like member
functioning as.tha portion for confining the top plate
200, so that the clamping force to the top plate 200
10 is released.
When the top plate 200 and the heater board
100 are clamped, the charge pin 700 is inserted into
the confining spring unit 500, as shown in Figure 12,
by which the clamping force to the top plate 200 is
15 released. The confining spring unit 500 and the baée
plate 300 are aligned with each other and are fixed
together. Thereafter, the charge pin 700 is rotated
in the opposite direction, and is removed. By this,
the end of the confining spring 600 is brought into
20 contact with the top plate 200, as éhown in Figure 14,
so that the top plate 200 and the heater board are
clamped;
As describad above, by the operation of the
charge pin in tha up and down direction and the
23 rotational direction, the top plate 200 and the heater
board 100 are clamped or released without difficulty.

In the line type head shown in this



the end -of the confining spring 600 is brought into 20 contact with the top
pl ate 200,- as shown in Figure 14, so.that the top plate 200 and the heater
board are cl anped. ‘As descri bed "above, by the operation of the charge pin -
in the up and down direction and the 25 rotational direction, the top plate
200 and the heater board 100 are cl anped or released without difficulty. In
the line type head shown in this -24- enbodi nent, the total clanping
load is as |arge as several tens kg, and24herefore, the division is
effected so that the spring force of a spring is 4 - 5 kg or lower. It is
preferable that the clanping is 5 effected frost the center toward the

ends, since thep tge top plate follows the rpage or curve or deflection
of the base pl eJ%T'l't &BEr GPTERE CHB™RLRG SFORY Or) 38 TSRy 3By provi di ng

L R P R S S e e,

as to permt independen I've ‘confining forces, and

therefore. 11 tPediedd @ lthmt tnbnoblifg PO oNla i Hislund Bhe
?c arglng pl n) ﬁ%

cl anmping force controlling nenber. ich I's nountable and

denount abl e, spgtéatiduer Unith 1§ pewRardBte Wk Hnhd N Lifidy sty and the
operativity are inproved. Referring to Figures 15 - 17, a third enbodi nent
w || be desériatfiected fvonl Thes canter toward the ends, since then
the top plate follaws the warpage or curve or
deflection of the bage plate so as to provide the
satisfadtory clamping. By providing a member between
the comfining spring and the confining spring unit so
10 as to permit independent adjustment of the respective
confining forces, and therefore, it is preferable. As
in this embodiment, by providing the clamping force
controlling meﬁber {charging pin) which is mountable
and demountable, so that the unit is downsized, and
15 the durability and the operativity are improved.
Referring to Figures 15 - 17, a third
embodiment will ba described. Figure 15 is a
schematic perspective view of an ink jet recording
head according to a third embodiment of the present
20 invention,  Figure 16 is a sectional view when the top
late 3200 and the heatex board 3100 are clamped, and
Figure 17 shows them in the released state.
As shown in Figure 15, a suppoarting plate
3510 having a L-shaped cross-section, is fixed on the
25 base plate 3300 by crimping or by screws. An L-shaped
confining member 3610 is fized on a wiring hoard 3400

with its one end as a pivot. The other end (open end)



schematic perspective view of an ink jet recording head according to a - .
third enbodi nment - of the present :20 i-nvention. Figure 16 is a sectional view
‘when the top late 3200 and the heater board 3100 are cl anped, and Figure 17
shows themin the rel eased state. As shown in Figure 15, a supporting plate
3510 having a L-shaped cross-section, is fixed on the 25 base plate 3300 by
crinmping or by screws. An L-shaped confining nenber 3610 is fixed on a
wiring board 3400 with its one end as a pi~&fi= The other end (open end)

-25- is above the top plate . surface. It is urged by an adjusting screw 3520
at the top to transmt the clanping force for between the top plate 3200

and the heater bqarq 3190, Th descr?iﬁptio_ W ll he made as _to 5 when the
urging force rel exs BRCEE A FRS S FOP t Bkt FTHSF &Grce 1dppSi BF9ELPE. @As shown in

Figure 16, in theadgjg,'lfgggs eﬁ&é&eﬁﬂ?%i{}% B\I{%g%ts)t,feintsmii% fhxed to the

d
supporti.ng nenber y the charging stre The

adj usting screw NplingSebred £5r e R YR b10hee! B90600h5 NLRY TETDET
3610. Wth this stgtglg, ?he Ehargerslg:hrew 3530 1s roﬁpa:ag ?goge%gsgg he

threaded state witidateleboandi Biog. NerdeaeXvkd gis o W 18dpEOmhageal Neo
confining 15 nenber 3610. The end of the confining nmenber 3610 is contacted
to the top pl & e wdb200tbel uroing t Sorums geéleased state and the urging

force applied stata.

As shown in Figure 16, in the released state
(mounting process), it is fized to the supporting
member 3510 by the charging screw 3530.

10 The adjusting screw 3520 iz set so as to
avoid abutment to the confining member 3610.

With this state, the charge screw 3530 is
rotated to release the threaded state with the
confining member 3610 is removed to free the confining

15 member 3610. The end of the confining member 3610 is
;ontacted to tha top plate 3200 only by its weight,
and therefore, without any clamping force.

By rotating the adjusting screw, as shown in
Flgﬁre 17, the confining member 3610 is urged to apply

20 the clamping force between the top plate 3200 and the
heater board 3110. The clamping Furce can be adjusted
by controlling the torque of the adjusting screw 3520
and the screw rotational angle or the like.

Thus, only by the control of the adjusting

25 screw, the clamping force between the top plate 3200
and the heater board 3100 can be controlled. Thus,

the structure of the apparatus is simple with reduced



and therefore, w thout any clanping force. By rotating the adjusting screw,
as shown 'in Figure 17, the confining nenber 3610 is urged to apply 20 the
clanmping force between the top plate 3200 and the heater board 3110. The
.clanping force can be adjusted by controlling the torque of the adjusting
screw 3520 and the screw rotational angle or the like. Thus, only by the
control of the adjusting 25 screw, the clanping force between the top plate
3200 and the heater board 3100 can be cont4®t|ed. Thus, the structure of
the apparatus is sinple with reduced -26- cost and easy manufacturing.
Figure 9 shows an exanple of an ink jet recording apparatus incorporating

the ink jet recogdi accordi t 0. an enbodi mnent of the 5 present
i nvention. As sH%%%p%HQE%%ﬁPémgfufﬁgt?ﬁkn?ét recordi ng apparatus is

provided with |ine-type kg eZgQgﬁ°W52%?1§kaJ%$%Iafma& A H%&ds 2201a -
el W

2201d, are fixed to be extended in para each other with a 10

predeterm ned gafaddrdindi pfiaraRulyidchPbeivatRaPAnd nrigetot t om surface of
each of the recording heads 2201a - 2201d, 3456 ejection outlets are

provi ded direct ececiomdingy hemdd azcheugngd to acemhaEinaint et ddesity of 16
ejection outlets per 1 nm This permts 15 the recording on the w dth of
218 mm Each bf P¥Rsent invention,

As shown in Figure 9, the ink jet recording
apparatus is provided with line-typée heads 220la -
220id. The line type heads 220la - 22014, are fixed
to be extendad in parallel with each other with a

10 predetermined gap in X direction by a holder 2202, In
the bottom surface of each of the recording heads
2201a - 22014, 3456 cjection outlets axe provided
directed downward and arranged in one line at thae
density of 16 ejection outlets per 1 mm. This permits

15 the recording on the width of 218 mm. Each of the
recording heads 220la - 22014 i3 a type of usging
thermal energy, and the ejection is controlled by a
head driver 2220.

A head unit is constituted by heads 2201a -

20 2201d and a holder 202. The head unit is movable up
and down by head moving means 224.

Below the heads 220la - 2201d, head cap 2203a
- 2203d are disposed adjacent to each other and
corresponding to the associated heads 2201a - 22014.

25 In the head caps 2203a - 2203d, ink absorbing
materials éuth as sponge -material are provided.

The caps 22032 - 22033 are fixed by an



recordi ng heads 220la - 2201d is a type of using thernal energy, and the
ejection is controlled by a head driver 2220. A head unit is constituted by -
- heads 220la - 20 2201d <and -a hol der 202. The head unit is novable up and
down by head noving neans 224. Bel ow t he heads 220l1a - 2201d, head cap

2203a - 2203d are disposed adjacent to each other and corresponding to the
associ at ed heads 220l1a - 2201d. 25 In the head caps 2203a - 2203d, ink
absorbing materials such as sponge mater®dl are provided. The caps 2203a -
2203d are fixed by an unshown hol der, end the capping unit includes the
hol der and the caps 2203a and 2203d. The cap unit is novable in X direction

by a cap novin Ean .. Eac the recordi ng heads. 22 - 2201d, is

supplied 5 w tﬁngﬁgﬁérﬁ%ﬁé‘ﬁ/aﬁn%&&nfg?p 89 B SRt Aes 2%? r ink through
t he associ at edy} u Vi - 5 mt [ .at ] nk
cont ai ner 220435?&5304 t%ﬁéjpg% t%?glagr %ragcg?g?ﬁg #ﬁ%aﬁ?ﬁ%ﬁﬁﬁf uses
capi |l ary forcroeipideid Ot hiadk ot bgnaOubbehov g héens iznig| surface

| evel in each of the ink containers 2204a - 2204d is | ower than a
predet erm ned Ravhndf ttiaen tdunyier) headeuRotapesz2ops, IHesuppiedd us i S

provided with an 15 electrically chargeabl e seam ess belt 2204 for
5 with either of cyan, magenta, yellow and black color
ink through the associated ink supply tube 2205a -
22054 from the associated ink container 2204a - 22044
to permit color recording,
' The ink supply uses capillafy force of the
10 head ejection outlet, and the liquid surface level in
| each of the ink containers 2204a - 22044 is lower than
a predetermined amount than the ejectiom outlet
position.

The apparatus is provided with an

15 electrically chargeable seamlaess belt.2204 for
carrying a recording sheet 227 (recording material).

The belt is extended through a predetermined
path around a driving roller 2207, idler rollers 2209,
2209a and a tension roller 2210. The belt is rotated

20 by a belt driving motor 2208 connected to the driving
roller 2207 and driven by a motor driver 2221.

The belt_2206 travels in the direction X
immediately below the ejection outlets of the heada
2201la - 22014. Here, the deard deviation is

25 suppxessed by the fixing member 2226.
Designatad by a reference numeral 2217 is a

-cleaning unit for removing paper dust or the like from



carrying a recording sheet 227 (recording material). The belt is extended
through a predetermned path around a driving roller 2207, idler rollers

. 2209, 2209a and a tension roller 2210. The belt is rotated 20 by a belt
driving notoor 2208 connected to the driving roller 2207 and driven by a
~nmotor driver 2221. The belt 2206 travels in the direction X i mediately
bel ow the ejection outlets of the heads 220la - 2201d. Here, the downward
deviation is 25 suppressed by the fixing'ﬁ%ﬁber 2226. Designated by a
reference nunmeral 2217 is a cleaning unit for renoving paper dust or the

li ke from -28- the surface of the belt 2202. Reference nuneral 2212 is a

charger for el eqlfd '%gggégghagﬁg#geé% bﬁéz 2206. The charger 2212 is

actuat ed or deactua a i'Ver 2222 so 5 that the recording
sheet is attracted on theasbekbneg £l esiiPSitd Erabhkactepen force.
Jer

Before and after the charger 2212, there are provided pinch rollers 2211

and 221la to coeaeiAtrecalily therdin®rtiod derts 2060 amhel2fiSaghe mpge the 10
recordi ng sheet 2227 to the belt 2206. Reference nuneral 2232 designates a

sheet feedi ng cdssacttsatedhorrdeacthatpd impts ARixgam driivecra22@Rtaci s fed
out one- by-one b¥1a pick up roller 2216 driven by a nmotor driver 2223. It
is further fed Uhat the recording sheet is attracted on the belt 2206

by electrostatic attraction force.

Before énd after the charger 2212, there are
provided pinch rollers 2211 and 2211a to cooperate
with the idler rollers 2209 and 2209a to urge the

10 recording sheet 2227 to the helt 2206.

Reference numeral 2232 designates a sheet
feeding cassetta. The recording sheets 2227 in the
cassette is fed oui one-by-one by a pick up roller
2216 driven by 2 motor driver 2223.° It is further fed

15 to a mountain like guide 2213 in X direction by
feeding roller 2214 and a pinch roller 2215 d;iven by
the driver 2223. The guide 2213 defines a mountain
like space to permit deformation of the recording’
sheet.

20 Reference numeral 2218 désignates a sheect
discharge tray to which the recording sheet is
discharged atter the printing or recording operation.

The above-described head driver 2220, head
moving means 2224, cap moving means 2225, motor

25 Adrivers 2221 and 2223 and the charger driver 2222 are
all controlled by a control circuit 2219. In the
embodiments described above, the ink is used as the



15 to a nountain-|ike guide 2213 in X-direction by feeding roller 2214 and
a pinch roller 2215 driven by the driver 2223. The gui de 2213 defines a
“mountain |ike space to pernit deformation of the recording sheet. 20

Ref erence nuneral 2218 designates -a sheet discharge tray to which the
recordi ng sheet is discharged after the printing or recording operation. .
The above-descri bed head driver 2220, head novi ng neans 2224. cap noving
means 2225, notor 25 drivers 2221 and 22233-and the charger driver 2222 are
all controlled by a control circuit 2219. In the enbodi nents descri bed
above, the ink is used as the -29- liquid. In place thereof, however,

the use can be de wth an_ink which is solid under the roomtenperature
or |ower, but s‘gﬁ“‘éﬁ‘éd BP PLAGer FRECSRT + IPWRISH 1 S PFRUFAR PR the ink j et

recordi ng syst . iak.itself is, ke t erature of 30 - 70
[err] togst)altbi ﬁ‘l‘géleestv{#% n \#’éc {slf‘?{} %\ft%%lﬁg ‘%{hgefetecg{émrﬁ’gﬁ‘ range.
Therefore, the 4 rS @b hELLE 145 fy sl b Qe d supaned.he
recordi ng si gnaﬁéﬂgggﬁtcat i (l:)’% iém%Ei niu%fs{%i% iraéoilfl%“gf?'gdl .qu‘e: led 10
upon heating. TsompheupeiratQyant i oA fXe a0k | 16| Raddtd gt @y i Nter or

to a textile printing systemincorporating the textile printer and the pre-
5 the ink itself is kept at the temperature of 30 -~ 70
O¢ to stabilize the ink viscosity within a
predetermined range. Therafore, the ink is usable if
it is in the form of liquid upon the recording signal
application. The ink may be s0lid if it is liquefied
10 upon heating.

The present invention is applicable to a
taxtile printer or to a textile printing system
incorporating the textile printar and the pra-
procegssing apparatus and a post-procesaing apparatus

15 to which the long size ink jet head is highly
dasirahie. Thercfore, fine and high quality print is
permitted in the texrile printing apparatus and
gystem, '

in addition, the prasent invention is also

20 applicable to 3 facsimile machine, a'c0pying machine,
or printer, and in that case, the prints withont image
disturbance can he formed.

The present invention is particunlarly
suitably usable in an ink jet recording head and

25 racording apparatus wherein thermal energy by an
electrothermal transducer, laser beam or the like is

usgd to cause a change of state of the ink to eject or



processing apparatus and a post processi ng apparatus-15 to which the | ong ;:
size ink jet head'is hi'ghly desirabl-e.. Therefore, fine and high qual i

coprint is permtt
addition, the pr
machi ne, a copyi
w t hout i-nage di

ed in the textile printihg apparatus and.system I|n

esent invention is also 20 applicable to a facsimle
ng machine,” or printer, and in that case, the prints
sturbance can be forned. The present invention is

Ly

particularly suitably usable in an ink jet3Recording head and 25 recording

appar at us wherei

n thermal energy by an el ectrothermal transducer;, |as

er

beamor the like is used to cause a change of state of the I nk to ej ect or

-30- discharge t
el enents and t he
structure and th
in U S. Patent

are applicable t
conti nuous type
t he 10 on-denand
driving signal i
liquid (ink) 5

10

15

20

25 .

Th b Lhe high density, of ih t
Fegherad ctie ior Wie *acbPaRNg=arae il ABIRE |

LR BACRSe BRI BoStRe bR B RS e
Qeéo§§1ﬁéjéf@ d type recordlng system and a
recordi ng systen1 articularly, however, it is suitab

type Decmusoryica) igtehih® risS afdChnbhabesdrionst one
s applied to an electrothermal transducer di sposed on
principle are preferably the ones disclosed in U.S.
Patent Nos. 4,723,129 and 4,740,796. The principle
and structure are applicable to a so-called on-demand
type recording sygtem and a continuous type recording
system, Particnlarxly, however, it is suitable for the
on-demand type because the principle is such.that at
least one driving signal is applied to an
electrothermal transduccr disposed on a liquid (ink)
rataining sheet or liquid passage, the driving signal
being enough to provide such a quick temperature rise
beyond a departure from nucleation boiling point, by
which the thermal energy is provided by the
electrothermal transducer to produce f£ilm boiling on
the heating portion of the recordin§ head, whereby a
bubble can be formed in the liquid (ink) corresponding
to each of the driving signals. By the production,
development and contraction of the the bubble, the
liguid (ink) is ejected through an ejection outlet to
produce at least one droplet. The driving signal-is
preferably in the form of a pulse, because the
development and contraction of the bubble can be
effected 1nstantanapﬁsly, and therefore, the liquid
{ink) is ejected with quick response. The driving

re

ypi cal
cl osed

ure
le for

a



retalnlng sheet or liquid passage, the driving signal being enough to

provi de such a qui ck tenperature rise 15 beyond a departure from nucl eation:™

boi'ling point,. by which the thermal energy is provided by the

el ectrothermal transducer to produce filmboiling on the heating portion of
t he recordi ng head, whereby a bubble can be fornmed in the liquid (ink)
corresponding 20 to each of the driving signals. By the production,

devel opment and contraction of the the bubBRe, the liquid (ink) is ejected
through an ejection outlet to produce at | east one droplet. The driving
signals is preferably in the formof a pul se, because the 25 devel opnent

d t ti b b b fect d t ant d
Therofore. the | FhEal ik qesf%%}‘neeﬁe% i PhLsE 18 ?@%%ﬁéo‘é”e HIA% i ng
-31- signal int f, erab di sclosed in
5 B ML s Be il I LG5 DRBRET A0h o460 i ) ol oced 17
increasing rate gf wezéheat'm a%d"lft%ﬁ | $nB" £hBp@PAYaSe Cihdieds gl 05ed i n

U S. Patent No. 4, 313 124. The structure of the recording head may be as
shown in U.S. Patgté dPsthed hitingd sattadeld D8, pOOLELEBEY Nevidie dieating

portion is disposed at a bent portion, as well as the structure of the
conbi nati on 16 o8isdkosgdcin dh SouPatent! Nqui d, Pa3sbé. and t he
el ectrothermal transducer as disclosed in the above-

The structure of the recording head may be as
shown in U.S. Patent Nos. 4,558,333 and 4,459,600
wherein the heating portion is disposed at a benl
portion, as well as the structure of the combination

10 of the ejaction outlet, liquid passage and the
e@lactrothermal transducer as disclosed in the above-
mentioned patents. In addition, the present invention
is applicable to the structure disclosed in Japanese
Laid-Open Patent Application No. 123670/1984 wherein a

15 common slit is used as the ejection outlet for plural
electrothermal transducers, and to the stfucture
disclosed in Japanese Laid-Open Patent Application No.
13846171984 wherein an opening for absorbing pressure
wave of the thermal energy is formed corresponding to

20 the ejecting portion.

The provieions of the recovery means and/or
the auxiliary means for the preliminary operation are
prefarable, because they can further stahilize the
effects of the present invention. As for such means,

25 there are capping means for the recording head,

cleaning means therefor, pressing or sucking means,

preliminary heating means which may ba the



mentioned patents. In addition, the present invention is-applicable to the:
structure disclosed in Japanese Lai d-Open ‘Patent Application No. '

- 123670/ 1984 wherein a 15 common slit is used as the ejection outlet for
plural electrothermal transducers, and to the structure disclosed in
Japanese Lai d-OQpen Patent Application No. 138461/ 1984 wherein an opening
for absorbing pressure wave of the thermal energy is forned correspondi ng
to 20 the ejecting portion. The provisions3ef the recovery means and/or the
auxiliary neans for the prelimnary operation are preferable, because they
can further stabilize the effects of the present invention. As for such
nmeans, 25 there are capping neans for the recordi ng head, cleaning neans

theref or, pressehgctrothminalg transducEs! ani saditiemil nNgaawmas whi ch may
be the -32-" electrothermal transducer, an additional heating el ement or
a conbi nation theiensnt ox@E ganbisztipnetherevfig phbsonimeans ofazcti on (not
for the recording operation) can stabilize the recording operation. 5

The ink jet recoffagtipppealdinisarypeiastdons (8ot ofep khe Feaavding an

i nformation processing, apparatus such as conputer or the like, as a copying
appar at us conbi ngﬁeﬁ?eﬂ“’g ‘F#Pag‘%a?’éiaéﬁ Bﬁe‘rﬁﬁchH’go‘?"%ﬁat’a"%si mle

machine having i nfornmatiof, 5604 1¢+10.200al AGCL¥b APt YE hdP Be used
as an output terminal of an information processing
apparatus such as computer or the like, as a copjing
apparatus combined with an image reader or the like,
or as a facsimile machine having information sending
10 and receiving functions.

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 te caver such modifications or

15 changes as may come within the purposes of the

improvements or the scope of the following claims.

20

25



i scl g Wﬁﬁé%mj@ 2 bt canti nea- ot ho-detar o< <ot 1 ANHTAHHVIETIN

appl i ded to cover such nodifications or 15*changes ts smay
“cone oses of the inprovenents or the scope of the follow ng
clainms. 20 25 What is clainmed is: 1. A manufacturing nmethod for

manuf acturing an ink jet recording head including a plurality of ink
ejection outlets; a first menber (200; 3238- having a plurality of grooves
in fluid conmunication with said ejection outlets, respectively; a second
menber 1100; 3100) having a plurality of energy generating elenments (101)

for produci ng ener foL epecting ink in said grooves through said ejection
outlets; and a éﬁ@&gﬂ§g=bﬁiﬂgglﬁgé for clanping said first member with said
second nmenber to constituyte ipk ssages W th saigﬁqrooves _sai d net hod
conprising the steps of:gprepg?iﬁgksagﬁ AR iy | CRABYERIEA d
clanping unit has a plural] . Cl anpi ng. porti.ans & é arranged al ong an
array of said ejection o%p?é¥§${§§¥ clﬁéﬁﬂﬁﬁfﬁﬁ;ﬁﬂ g&ﬂ gsh having a
through hol e (601), app! ¥l Bgrber séiind? $AAThE s AP LEIgREEVLENS 11 2
direction of releasing clanping force o
3 in fluid communication with said ejection outlets,
respectively; - |
a sécond member having a plurality cf energy
generating elemants for producing energy for ejecting
ink in said groaves through said ejection outlets; and
10 a clamping unit for clamping said first
member with said second member to constitute ink
passages with said grooves, wherein said clamping unit
has a plurality of pressure regulating mechaniems,

which are independently operable.

15
2. A recording hea& according to Claim 1,
wherein said clamping unit fncludee a spring for
producing the pressure.
20 3. A recarding head according to Claim 1,

wherein said clamping unit includes a screw for

producing the pressure.

4. An ink jet recording apparatus
25 comprising:
an ink jet recording head including a

plurality of ink ejection outlets; a first membef



saLd_cLaanng—pe#%Feﬂé by .engagi ng. t ool neans (1000) mrfﬁ’§f¢ﬁ;ﬂ,dﬂfﬂ,#ﬁﬂ

_ aid opem
pl aci ng said fi rst nber to said second nenber under si\ﬁ ﬂm
ai

-afté'?hls forCe appl yi ng step; releasing the
.sald l ons to clanp said first nmenber and s SECdﬂd nenber to
each V|ng sai d engagi ng tool neans (1000). -34 -

"met hod according to claim1, wherein said recording head is a line head

whi ch substantially covers an entire w dB8B=of a recording material. 3. A
met hod according to claim1l. wherein said urging force is regulated by said’
tool nmeans. 4. A nethod according to cIain11 further conprising a

plurality of said,second nenbers nmet hod .according to claim3,
wherein rear cRBYiRF 3P fﬁ%ﬂﬁ?lﬂf EEPPVSﬁsiﬁrE B?QJEEW&&P a

f nd t ' d
ngffgﬁéngrgegﬁgégea 1&L%§§¥ﬁ %ﬁj %éans %Fg g%iggé% §"'€$n€&o{ﬁctﬁe
supporting’ Menpghbes- h&rﬂ?ﬁ hp gy Qﬁ?@.&@bnﬂft Qnﬁi‘gg”%éne%‘@f{r?é n said clanping

portions correspond to salid second nefrbers res Ive
elements for producing energy for ejecting ink in said

5 grooves through said ejection outlets; and a clamping
unilt for clamping said first member with said second
wember to ccnstitnte-ink passages with said grooves,
wherein said clamping unit has a plurality of
pressure regulating mechanism pressure regulating

10 mechanisms., which are independently oparable;

feeding mgans for feeding a recording

material for receiving ink from said ejection outlets.

S. An ink jet recording head comprising:
15 a plurality of ink sjection outlets;

a first member having a plurality of grooves
in flpid communication with said ejection cutlets,
respectively; |

a gsecond member having & plurality of energy

20 generating elements for producing energy for ejecting
ink ia said grooves through said ejection outlets; and

a clamping unit for clamping said first
member with said second member to constitute ink
passages with said grooves, wherein said clamping unit

25 has a leaf spring member divided into a plurality of
urging sections by slits, each section having a

through openings. and a spring supparting member for



- -35 - 7. A nethod according. to- clai-m 4, wher.ei n sai d- ¢ranping—pertions
‘bridge over sai d second nembers. 8. A manufacturing nethjd for
|

RNtk RperReplace | et ding head i ncl udi 'I.w .
TIN5 Hasrmerﬂlbgi jet recordi.ng head including a plur "c“m!'("ljg"gmw; _

ej ecim\mmmm first menmber (200; 3200) having a pl
in f
menb ;

ion with said ejection outlets, respectively: a setond

having a plurality of energy generating el enments for
produci ng energy for ejecting ink in saidigrooves through said ejection
outlets; and a clanping unit (700) for clanping said first nenber with said
second menber to constitute ink passages with said grooves, said nethod
conprising the steps of: preparing said clanping unit, wherein said
cl anpi ng uni t hERPREFHINGISAIA SPringnPerBeportoh AN GoRY &f #83d€d al ong an
array of said ejection outlets, applying forces to each of, said clanping
portions in a dé;%%ftll% %t%%aygﬁﬁetpaﬁ‘p?ﬁﬁs?’b?%efQﬁulsaﬁld‘%I anpi ng

portions, wherein e forces are.cqntrollable for_ res tive clanping
portions, indeb%ﬁﬁé%hﬁ%ﬁ#%%ﬂ%ﬁgxﬁﬁagt%SF;Lgi urglﬁﬁeaé%%}%ﬁﬁ‘d first nmenber
to said second nenber under said clanmping unit, after said releasing force
applying step; releasing the force to permt said clanping portions to

clamp said figrst nember @nd 3Airfdcs289A4 head according to Claim 5,

wherein said urging sections are independent from each

other,

7. A recording head according to Claim 5,
10 wherein said recording head is a line head
substantially covers an entire width of a recording

material.

8. A recording head according te Claim 5,

15 wherein said second member has a plurality of members.

9. A recording head according to Claim 5,
wherein a rear end of said leaf spring proiects out of

sald supporting member.

20
10. A recording head according to Claim 8,
wherein said urging sections corresponds to said
sacond member, respectively.
25 11. A recording head according to Claim 8,

wherein said urging sections bridge over said second

members.,



”E”beﬁmk%he h ot her . 1 @ gach ot her . 9. A nanufacturlng met hod .according to cla

. said Wéludlng the step of supplying sealing '"j Il jﬂl““"
'through to apply the sealing material through
to appl naterlal to a connecting portion between "sai‘d first
menber (200; 3200) and said second nenber (100; - 36 - 3100). 10. An

ink 3et recording head including a plurality of ink ejection outlets; a
first nmenber (200: 3200) having a plurality3@f grooves in fluid

communi cation with said ejection outlets, respectively; a second nenber
(1100; -3100) having a plurality of energy generating el ements for producing
energy for ejecting ink in_said grooves through said ejection outlets; and
a clanping unit (700) for 3|anﬁ|ﬁgn%59%m4##ns nethes Sein masufdctucing

menber to constitute ink passa with s rooves, said ink jet recording
head being obt ai iahI*% 1S uﬁﬁ:gﬁélg?e]b%agfm%r r?g@aﬁr&-‘éltxrrﬁf-ngnﬁm t,

arranged al ong aniStrart pusdsss et it thnn BBARS B RABPRYL b8 PFons
each having a thrgievdiohs (f‘iﬁl& caﬂmxﬂé@c{dﬁ G%rd %aﬂ%cg:z@::tiahd cl anpi ng
3 outlets, respectively; a second member having a
plurality of energy generating elements for producing
enargy for ejecting ink in said grooves through said
ejection outlets; and a clamping unit for clamping
said first member with said second member to
10 constitute ink passages with said grooves, said method
comprising the steps of:
connecting said clamping unit to said
supporting membér, wherein said clamping unit has a
leaf spring member divided into a plurality of urging
15 seﬁtious by slits, each section having a through
openings, and a spring supporting member for
supporting said spring member along an array of said
ejection outlets, wherein a pressure regulating
mechanism is provided for said urging sections:
20 regulating pressures of said urging sections;
_connecting said first member to said second
nember after said regulating step:
releasing the pressure to permit clampzng
between said first member and said second member.
25
13. A method according to Claim 12, wherein

said recording head is a line head substantially



portions in a direction of releasing clanping force of'sal
~ portions by engaging t ool nmeans (1000) with 'said openings; ”@WB@? ” ,””ﬂ
 firsfh Replagedsecond nenber under sai d clamping unit,» a

releaj H 5 fying step; releasing the force to permt said clanplng

porti i ggi d first menber and said second nenber to each other;
and suppl ying sealing material through said openings to apply the sealing
material to a connecting porti.on between <31-d first menber and said second
menber; and renoving said engagi ng tool neans (1000). 11. An ink jet
recordi ng head including a -37 - plurality of ink ejection outlets; a
first menber (200; 3200) having lurality of grooves in fluid
comuni cat i on WSS GneFBE%F%n“Hg@P akar ingepptegiddeond nenber
(100; 3100) having a plurality of energy generating elenments for producing
energy for ejecting ink in said grooves through said ejection outlets; and

a clanping unit (700) fog ClathQQ%ﬁf‘&Eédf 1qﬁg%§£§ﬁa@h gzsal ?§§§ond

menber to constitute ink passages h™'sal Fecordi ng

head bei ng obtag&g@lgrbﬁﬁgugar@engghggmggﬁgkﬂb@ga;Qc@qq of clains 1 to 9.

5

15. A method according to Claim 12, wherein

said second members includes a plurality of members.

16. A method according to Claim 14, whersin
10 a rear end of said spring member is projected beyond
said supporting member, and the projected portion is

engageable with the tool and the'through openings.

17. A method according to Claim 15, wherein
15 said urging sections correspond to said second members

respectively.

18. A method according to Claim 15, wherein
said urging sections bridge over said secqnd members,
20
19. A clamping unit for an ink jet reCording
head including a plurality of ink ejection outlets; a
first member having a plurality of grooves in fiuid
communication with said ejection outlets,
25 respectively; a second member having a plurality of
energy generating elements for producing energy for

ajecting ink in said grooves through said ejection



- 38- oyl S8 HaSEHefiRGIRAIPI Ng uni t . cl a“rrﬁi- ng said first rfenber with said

anping .unit conprising: a |leaf spring ne m "I“Hm\!“\w

urging sections by slits, each section h

secand
into a &I“IJB“H
t hr ough " a spring :supporting nember for supporting”sald spring

menber along an array of said € ection outlets, wherein a pressure
regul ating mechanismis 10 provided for said urging sections; regulating
pressures of said urging sections. 15 20 28~

9

15

20

25

outlets, said clamping unit clamping said £irst member
with sqid second member, said clamping unit
comprising:

a leaf spring‘member divided into a plurality
of urging sections by slits, sach section having a
through openings; and

a sSpring supporting member for supporfing
said spring member along an array of said ejection
outlets, wherein é pressure regulating mechanism is
provided for said urging sections;

regulating pressures of said urging sactions.



