; vwe3ej PgSF6TPHS 1 B NOV 20Q2 . TI TLE OF THE | NVENTI ON | nk- Jet rt&@Eﬂﬁ
and | nk-Jet Apparatus Using the Same BACKGROUND OF THE | NVENTI ON Fi dIfd /I
the Invention The present invention relates to a liquid discharge or spray
recording head and) nore particularly, to a liquid spray recording head (to
be also referred to as an "ink-jet carLrhdge" hereinafter) inte

formed with an ink storage portion (to bé also referred to as mmwummwmmumm
herei nafter) serving as a supply source of a recording |iquid (

referred to as an "ink" hereinafter). Related Background Art A convestsé*onal
| i'qui d spray rerre ddnorRpPEMENBION O be al so referred to as an "ink-jet
printer” herernafter) conprises a recording head for discharging or

i njecting an ink ont olmk+eedrdantrikge uana@niinkAJenkAppapayusoUstegwhi ch is
separately arranged at a renpote position to supply an ink to the recording
head. The recttheali $@meéiead and the i nk supply source are connected through an
I nk supply systemincluding a supply pipe and the like. Since an ink-jet
printer of this type generally requires a long supply pipe, cunbersone

connections are involved in assenbly, and evaporation of an ink and
~eNOV2002 f BAEKERAUND QF r THEHENWENTEONhe ink tend to occur. The applicant

of the present fgllcation .
of the Invention

The present invention relates to a liquid
discharge or spray recording head and, more
particularly, to a liquid spray recording head (to be
also referred to as an "ink-jet cartridge" hereinafter)
integrally formed with an ink storage portion (to be
also referred to as an "ink tank" hereinafter) serving
as a supply source of a recording liquid (to be also
referred to as an "ink" hereinafter).

Related Background Art

A conventional liquid spray recording apparatus
(to be also referred to as an "ink-jet printer"
hereinafter) comprises a recording head for discharging
or injecting an ink onto a recording medium and an ink
supply source which is separately arranged at a remote
position to supply an ink to the recording head. The
recording head and the ink supply source are connected
through an ink supply system including a supply pipe and
the like.

Since an ink-jet printer of this type generally
requires a long supply pipe, cumbersome connections are

involved in assembly, and evaporation of an ink and
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proposes an ink-jet printer in which a head and an ink supply source are
constituted by an integral unit, as disclosed in Japanese Pat ent 18 NOV 2007
Application No. 60-91236 (Japanese Patent Laid-Open No. 61-249757),
Japanese Patent Application No. 61-165667 (Japanese Patent Lai dOpen No.

63- 22653), Japanese Patent Application-N& -63275793, and the like. In such
a proposal, ink evaporation and formation of air bubbles in the ink can be
elimnated. In addition, piping is not required. Handling of an ink supply
system i ncl udj e_he and .t i nk sup, r b ilitated. The
process for rréagngf?éagjf%l?iﬁg He %“Er}'gt\’/iéesf e%%r%'gngflﬁ'gadg?%gf%dé;%égfstep of
connecting a recordi e Io) 0. AN,y I | Sa£fSE: easy
nmounting at the tineng?gc%ﬂ%éﬁg%%% %%twggﬁp%ﬁggﬂgaﬂpégdyaand the ink tank
and a stabl e jAko5LOW AR PnlDHDE S5 SHALE THShn DEn A5 SHE LS. a SUMMARYn OF THE

INVENTION It is an object of The present invention to provide an ink-jet
recordi ng heagh¥heyesdubcés e£R8 dbbigs Hepdt @0y Can Detr&gphl yusoapessed to an
ink tank) and a stable ink flowis assured in a nounted state. It is

anot her obj ecdiot1dbed pigseipandyenpa Oént OAPpDItaEion Nok-6@+9L2aB6ri dge

i ncluding an ink-jet head body having injection ports and energy generating
~ a Nov 200 -(3apahesenPstémt LehdrGpemgNencébly243e87)orJapareseng an ink,

t he energy generating el ements being arranged in correspondence with the

i nj ection porPatenhdApplioktionr¥ge pbriéda67of Japaneny Patenhklai@plied to
the inkjet head body, the ink storage portion being integ{all formed with
the ink-jet heaenb¥ay; 63he?e3H) ¢ hdapareset Patant bbepligatiae Kﬂk §8or age
portion include coupling nenbers, respectively, which_are coupled to each
ot her upon nn%ﬁ??ﬁévo?nghéh?nkLF%t heRdSBERy2oRTPReSRhk LBbBrage porti on;

the ink storage portion includes an, absorbin r for sorbjng_the ink
and a supply 6?B°F8Flgﬁp5Péiﬁ%rTﬁEl?ﬂk?faﬁﬁgtHgggﬁﬁ§jéP ﬁgﬁdlB%dgaPncludes
an i nk comunj cati on.pi inserted.ipto the.s ly_por . pling of
fhe coupl ing renbraBaPEay nEhntray ben nEtPRY) be Rebat B P8H® he i nk
storage porti .1 bat ga, gui f i n LCALLO ) but s
agai nst the a ggég%%g %gn%gr%g?tggéﬁé?iF?Qgﬁ%tﬁgr?ggFggt@%% ?ﬁgapggggnt
invention to praViHR 80phN¥-s6hrapPasAt v €8BRLEshBEal he above-descri bed
ink-jet cartridge; and a nenber for carrying the ink-jet cartridge.
According to the presgnt pp¥€8:kO0RorWnBAuEREtOeEAEdLAE BBatebody is to be

connected to the recording liquid storage portion, coupling nenbers are
coupl ed to earhcotfdéngdheradginolndesgaoktepeofecondengihgad lredprdndgt he
recording liquid storage portion, thereby conpleting this nounting
oper ation. | nhehdsbodyetoagan ink tank. In this case, easy mounting
at the time of connection between the head body and the
ink tank and a stable ink flow in a mounted state must
be assured.

SUMMARY OF THE INVENTION

It is an object of the present invention to
provide an ink-jet recording head wherein a recording
head body can be easily connected to an ink tank, and a
stable ink flow is assured in a mounted state.

It is another object of the present invention to
provide an ink~jet cartridge including an ink-jet head

body having injection ports and energy generating



1 8 NOV ?n~~ - 4 conmuni cation pipe connected to the recordi ng head body
is inserted inside the storage portion through a supply port, andigy 'ﬁﬁ
port conpresses an absorbi ng nenber inside the storage portion, thereby
assuring conmuni cation of the recording |iquid. BROEF DESCRI PTION OF THE
DRAW NGS Figs. 1A and 1B are an expl oded perspective view and a perspective
vi ew showi ng an arrangenent of an ink:]é%'Tecording head according to an
enbodi ment of the present invention; Fig. 2 is a perspective view show ng
an arrangenent of an ink-jet printer using the recording head shown in
Figs. | A andelBmeRtgsfo3AgandrilBingeceseeironakbdvicons ishewitnggaanet hod of
connecting a recording head el enent and an ink tank shown in Figs. | A and
1B; and Fi g. idki,stheveeserfyr genplraihnggeemenber bedngassurnggda it at e of
connection between the recording head el ement and the ink tank. DETAILED
DESCRI PTI ON CPrTEEPPREFERRERiIENBODE MENGecThenppestat BRdeani dakwi |l be
described in detail with reference to the acconpanying drawi ngs. Figs. |A
and 1B show &fioraRej eprtdesr fomgsheadnactbediny sypahiedbsai #dat 1Bkt he
present invention. Mre specifically, the ink-jet recording head is a

di sposabl e hé&d PRaghPERYanthRkipknRteERIENEOES1QR PRRNG: 4RGSR Eer i s
formed integrally with a recqrdin 1 8 NOV 2002 -s,heag el.epent. A
recordi ng he§8r@¥8n¥ﬁfhlﬁgeiﬁeﬁﬁag§ hRapnPea¥i oWhEERERo AR 03 PR & HpI y t ank
portion 104, a_w (i board. 105 having_a wirin attern.for transmtting a
B gnal o aPeotngoBeAlY ShRerats RGoEPERoRPE RER JoRANdE Rg BLIAE, | or
injecting an_j nd -pl.at e o] u LRg.L.he_lqj i portion
102, the supSF&gfgﬁk 5%???%%1%63?'aﬁggfhegﬁ§r?%gb%ggr5B1§g%%%%§%f%?ection
portion 102 | u B EeC IO OLt&_ i, f opposite to a
recordi ng neg?ShlHF?SE?BGpEthh?o?hgd}gﬁgrggagﬁgd?nfgc?F%naggrtion 102,

i nj ection engrgy-agenpbaliibd ;clta@PAhy S¥ebads %b@‘*‘ctibhc'ih}éiﬁ;ﬂéfs @gnverters,
and a common |iquid chanber communicating with the respective |liquid paths.
The |iquid pabtksrdifdgt hembeiEor agdbdbehgnae GarshaniUke sapplRK peaith. The
supply tank portion 104 serves as a subtank for receiving an ink from an

i nk tank 110 famd sspppiingg thie tiakihandothen ihkgdied tlkeadbbodiyn the injection
portion 102. The base plate 106 is nmade of alum numor the |Iike and al so
serves as a hegludggi ani dnkpcameundcasdappr pépengniseatedenntat ittve of the
head el ement upon driving of the electricity-heat converters. An ink
absor bi ng nefb@Pl¥1Pors RpeanGOYPrLAEdeLt fBe| FRUPAARIIPEMRAFS SUFAY of a

porous. Mt er i, 01 BY tne ;5056 "RDS obhY SR'EhS WIE LikAguk 110

portion so that a guide port of the ink communication
pipe abuts against the absorbing member.

It is still another object of the present
invention to provide an ink-jet apparatus comprising the
above-described ink-jet cartridge; and a member for
carrying the ink-jet cartridge.

According to the present invention, when the
recording head body is to be connected to the recording
liquid storage portion, coupling members are coupled to
each other during mounting of the recording head body
and the recording liquid storage portion, thereby

completing this mounting operation. In this case, a



Projections 107 are fornmed on the head el enent 100 and have tapered
portions which facilitate connection 1 8 NOV 2002 - 6 wth the inkND®RK;
110. An opening 117 is forned in each wall portion 117A of an el enent
storage portion 110A of the ink tank T10 and engaged with the corresponding
projection 107 to couple the head elenment 100 to the ink tank 110. An

abut ment nenber 118 is forned in the el enent storage portion 110A to
facilitate mounting of the head el enment 100 and assure its nounted state.

The abutment el tiSrepagae Cotrdde telie deahentdaiy Hdwa hesey pl ate
106. A projection 119 positions the head el enent 110. A supply port 120

supplies an inksf rigerted nhdidk th stk rad iedenetoudlD.a Thepsley ai | ed
structures of these nmenbers will be described later. An ink-jet printer
(Fig. 2) usingpdie,i aind & gueicdy ot heap resagry drhea mdumbel ray rmeemgseent |
i.e., an ink-jet printer using a disposable cartridge recordi ng head, can
be obt ai ned. Ransridendghteo stiarage pdrd ijmmi nttdrereaingt wedkesurciarg ri dge recordi ng
heads 14 shown in Figs. | A and 1B. The recording heads 14 are fixed on a
carriage 15 by qemssmig@tbers ofl thel reeenddgigprlocalid. noved al ong shafts 21
in the longitudinal direction of the printer. Positioning of the recording
heads 14 can b@RIEFT HESERIRT FGN: O DRMHINGS each recordi ng head el ement
| 00 and a corresponding dowel forned on the carriage 15. An ink injected
from each recordi ng Fi&&t FacRd B ranoral mrmiilesn B spRetiste on a pl aten

19 spaced apart . from the recordi head b smal | gap,_thereby forpgin

B oV S0d St Arihcre AT AHRS ko oty SR L A 455 BTN Ghef s
correspondi ng t.q ,_nage I e i f pLr onfy u y
source to the rk C}JO I n§%°2r£1Q%§‘:@gtjagdn ag%coé{oﬁemfg{%‘n%{ tée}égn?én% ésjr?%g%%egﬁéed to
t he cabl e 16. ?ggg *HV%&E¥ jdge 14 (two cartridges in Fig. 2) can be
arranged in acé%ﬁlanceﬁmt ot éﬁhunber.of colors of inks to be used
Referring to Fig. 2pildie PriditLrpddsifedticldldeted S inde it ffaddethht
driving the carriage I5 along the shafts 21, and a wire 22 for transmtting
a driving forcepfard imkwier gdriidted hes iy riligerddordingidsbdd oshown f £d
notor 20 is connected to the platen 19 to feed the recordi ng nmedi um 18.
Figs. 3A and 3Fimgse dectamndlByi ews taken along the lines A - A of Figs. 1A

and 1B) respectively. A method of nounting the head el ement 100 on the ink
tank 110 will be dedid%edAnand rif erencedtidrigls vidvashaing a

method of connecting a recording head element and an ink
tank shown in Figs. 1A and 1B; and

Fig. 4 is a view for explaining a member for
assuring a state of connection between the recording
head element and the ink tank.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT:

The present invention will be described in detail
with reference to the accompanying drawings.

Figs. 1A and 1B show an ink-jet recording head
according to an embodiment of the present invention.
More specifically, the ink-jet recording head is a
disposable head in which an ink tank serving as an ink

storage member is formed integrally with a recording



Referring to Figs. 3A and 3B, a communi cation pipe 109 is connect E%Mﬁm
the supply tank portion 104 of the head el enent 100 and extends t %e
base plate 106. The communi cation pipe 109 can extend into the ink tank 110
through a supply port 120. A filterg109A is nounted at the distal end of
t he conmuni cation pipe 109 to prevent air bubbles fromentering fromthe
ink tank 110 to a supply tank chanmber 104A. A heater board 102B has
el ectricity-heat converters (heaters) as 1 8 NOV 2002 _e_injection
energy generation_elenents thereon. Atop plate 102C is conbined with the
heater board M2 tBLPRRE I tute the injection portion 102. Therefore, the
injection ports 102A, the $jquid pat hs comruni catin ith them, and the
common |iquid chamderf §%RT %Rﬁﬂﬁﬁ?ﬂ;?%ﬁ@??%n%?%elgﬁgﬁ$%st%ﬁklehﬁﬁﬁéPn104A
and supplying it _to th espective ink paths_are rmed. |n, order t
connect the hepa%r%ﬁ%'heﬁqiidg PR ?Wpt%%’f(tll‘i'@),%)ﬁe %e‘éb‘é‘l‘%nﬁﬁ?fgoo is

a direction.indjcated an arrow in Fig.

A i Pl £ HS P el By UL el 0l LERRER BVLR8 2TH880P0 el on

107 and the o j 117 ' p ' 1/A O Lok _tank

| 10, the wall p%c?r??ron Jﬂ&l%x%p%g gbe%l'g%r%ﬁé\%r%ﬁ&h\?’q%%egégnée{ll@ﬁaefz%ﬁe
communi cat i on didieyy 0o eNi®fsci P dheiMPPhYd POrbadelp1ybEN BespEO] ection
107 is located at @ position perfectly opposite to the opening 117, the
wal | portion l€uppdet idqSti® irkgeewiéﬁaéop@%ﬁip@zpytxixéswgpipgtéakce- The
projection 107 is perfectly fitted in the opening 117 to obtain a nounted
state shown i rpdrgioBBlOdhearpli tthee poiting bderdi 308! erileoinjéetion
comuni cation pipe 109 abuts agai nst the absorbing nenber 112, thereby

obt ai ni ng goodPeMkiwrldi bstlwies |infegtiaB pant® 102y @Pmedr ipsaas a
seal ing menber for appropriately sealing the ink at the supply port 120.
Wth the aboveS¥FfagR)cPRPRS L thcthendresending 10ediun, slgvi@opathsg  can
be connected to the_ ipk tank 110 by sinply inserting t he head el enent 100
into the ink té?ﬂ{“%‘iol'i‘%l‘%%et%ﬁ retiSoR P dPeREEANbI 02 helRIPBWAPA Fig. 3A 3
Wi t hout requi rirgl any operation such aésadheri ng. Ln addit'ton, t he

communi cat i on PrPE AT AR LT AT P BNBhECEHEC1EYTRERFted into

(ne Tk ek g e s ghtacanlaou 3, 9LRSnLE ek kuRERE PG Torber

112, thereby assuring the 1 nk conmuni catl St a

arrangement, tfecproh&CtéPsc e af £qb 24 @sitﬁg.th@hgetfﬂgsiénsauﬁagfllst he

openings 117 are forned in the wall porti'ons 117A o I nk™ tan

During mounti nghe td@mms®] Brdu 0 dHember eOGRSe s Wk é haﬁhf:m@pgai;ng 14Reby
utilizing flexibility or elasticity of the wall portion 117A. However, this
arrangenment nmesupelwarbank asotyiomdif4 eservos exaapsebtéhe parl portion 117A

need not have flexibility. Even if the wall portion 117A is rigid, the
proj ecti on 107res§lveng wWpoinledibym aaspinkgtankt he0l aké suppbyasgdiaut ward.
to the common liquid chamber in the injection portion
102. The base plate 106 is made of aluminum or the like
and also serves as a heat radiation plate for suppressing
heat generation of the head ®lement upon driving of the
electricity-heat converters.
An ink absorbing member 112 is arranged inside the
ink tank 110 and is made of a porous material or fibers.
A cover member 114 covers the ink tank 110.

Projections 107 are formed on the head element 100

and have tapered portions which facilitate connection



In this case, the projection 107 is retracted inward during nounting. Wen
the projection 107 opposes the opening 117, it is fitted in the odthmgﬂmﬂ7
by the biasing force of the spring. In this enbodi ment, the head el ement
100 is formed integrally with a refatively el ongated base pl ate 106. By
utilizing this portion, nounting operations including positioning can be
further facilitated, and the nounted state can be further guaranteed. 18
NOV 2002 - to Fig. 4 shows a structure for the above purpose. In this

enbodi ment . a,9up! 868 QhyARLARVLTBNT HRIBRELHD AQYTEd R, SlPrEdkh

st or age portlon 11 I nk apere surface 118A agai nst

whi ch the reapaendoel cie B3sa Bakg 196nARH StoBokhgodkuldred ater shown
in Fig. 4, the prolectlons 107 are positioned withthe openings 117, the

positioning peRkeshkoRahkd 119 ahtgeagayeth wd tholtee( Bl reeumnd ifroy med in the
base plate 106, and the communication pipe 109 is aligned with the opening

120. More speprbijesltlipn Wan tbheohpdd ehemteiad Blemento 106 rnourthesl mk t he
ink tank 110, the rear end of the base plate 106 abuts agai nst the tapered
surface 118A bankhélébut Aenebutmbet medbelrn 1M dssifaraed Ha dge ati ons
shown in Figs. 3A and 3B are perforned to connect the head el enent 100 to
the ink tank element sd@ireigenpPestipnt ld§lofta Hegidditade oreunting b t he
openings 117, the rear end of the base plate 106 is urged agalnst t he ink
tank 110 by tkBet Asafe@lemenicd0918nd ereLlsy iftg Mesnteds ftakea SThdl e

nmount ed state. As descri bed aqiﬁ ,, accordi to.this enbodlngf t he
recordi ng hea# EI@ﬁEﬁt pﬁ@pFﬂ&ﬁﬂ%}g dhey IeR 5 1RD rﬁ??%ﬁ%fby a

bt Bl ned. - TheFSRoPa® thi%ﬁ"?@?é”?éraﬁ%a%%%{% B ¢ %a?’"c
be i npl i f edelge,@ntthafﬁan%a%&,g,gﬁg pEOY. DRE QRS b e bk

consuned to a very ~'s Nov zo runs out, e head

el ement whi ch ik WA PRCRY el h@@dofefl%rmmetfos leaé&amea he i nk
tank need not be replaced. The user may replace only the ink tank, thereby

redUCI ng the BRIrMCANAREE X RAREERS mebe=divid I bd RgyEIIY 1dwven]ion as
has been descri bed above, there is provided an ink-jet recording head

wherein a recordi ngrhdack-bjety prieaedrel (Eient )2 cas i ads |inkcojerect ed to the
ink tank, and a stable ink comunication state in the nounted state can be
obt ai ned. Accoediorg ing theadQtesemg ithecttioore admargement, i.e., an
ink-jet printer using a disposable cartridge recording
head, can be obtained.
Referring to Fig. 2, the printer includes cartridge
recording heads 14 shown in Figs. 1A and 1B. The
recording heads 14 are fixed on a carriage 15 by press
members 41 and are reciprocally moved along shafts 21 in
the longitudinal direction of the printer. Positioning
of the recording heads 14 can be performed by the hole
formed on each recording head element 100 and a
corresponding dowel formed on the carriage 15.
An ink injected from each recording head reaches a

recording medium 18 located on a platen 19 spaced apart

from the recording head by a small gap, thereby forming



generating el enent for generating energy for injecting an ink nmay conprise
a heating elenent serving as an electricity-heat converter having]€ H&ﬁﬁang
resistor and el ectrodes connected to the heating resistor, or a N 0

pi ezoel ectric el enent serving as an’eTectromechani cal converter. In the
ink-jet head used in the present invention, the direction for injecting an
ink fromthe injection ports may be the sanme as or different (e. g.,

per pendi cul ar to each other) fromthe direction for supplying an ink to the
position in thg,inkapat bnWRE er £EEr &08E I¥e@EORT 8BL NG el ement is arranged.
~ 8 ~Ov ?20Q? - 12 e present i1nvention brings about excellent effects
particularly in a reg9edtDgnhedgnalecoseiagpdpiing ob ihegbuliblke jaele system
anong the ink jet recording system As to its representative constitution
and principle,shppl exdanprem anecappecpt tetdebgatisesopplipesbasce poi nhiepl e
disclosed in, for exanple, U S. Patents 4,723,129 and 4, 740,796 is
preferred. Thisesysdingi beagpl toablghta eabher 16f anfieteominkled on denmand
type and the continuous type. Particularly, the case of the on-denmand type
is effective becaneetedytapphei pgbhe Lbast AbnéedstvPng spghald@esi d4 gi ves
rapid tenperature el evation exceeding nucl eus boiling corresponding to the
recording i nf of he@i 6ArbRidaes| betFigi t ¥) heah bBndEFRBPSdalPafge@rdance
corresponding to the sheets or lLiquid channels hol dj ng Iiguid (i nk) heat
energy is gene¥afBdthe PH@béFeEFr?Ei?9§h8gt1E§ﬁv§PtbFsuF8 effect film

boi | i he h i f fA.th . di head, . I
ool gt e e aREbLRg S eE sl o Pepcegpidhas hemd. spRd mSOVEn Y
(Re' bufofes w i n ERBeHFURatPTERy e BuErBRAEEE ATRE |
(2, O v n5c 380, Bl $58CR. 80,135l L8, Habakbe! BECTHY e o

droplet is forgﬁgftgyzqakgﬂg Ehﬁégéi¥b”90§iQ?@h%m&@%@nguésari@QPE§, growt h

and shri nkage t he bubbl e can effected 1nstantly and adequately to

acconpl i sh nor geopeef geakhe fibsshalyi ee ehet barkiidged1s.1l 8nNMMd2A3dm, 13
(ink") particularly excellent in response characteristic. As the driving
signal s of such paekdemshape20t hss€onnedied asedhenplaBenPavenios feed63, 359
and 4, 34S, 262 are suitable. Further excellent recording can be perfornmed by
enpl oynent of the cerdrtdiogsmedsomi h8d in U S. Patent 4, 33,124 of the

i nvention concernin%_the tenperature el evation rate of the above-nentioned
heat acting surfacef18§-t B& @pds8Bt areosestirnalr ¥dewei fgkksa@lang addition
to the conbination_constitutions of discharging{orifice) | i quid channel,

el ectrici t yheatPEohd8efeP (1 Pn8faFiBgui dAc@REn B oFesPERt 1Yfdive | Pyuid

h I di scl din_th bove; ti [ i f.icat.i , th
RN St e R el s e
constitution haypng;hhe pleglefetng RALH QRAALANGCdd BibRe Haexat region
is also included in"the present Invention. Tn addition, the presen

invention can kg also effectively nmade the constitution as disclosed in
Japanese Patent Lai d-Open Application No. 59-123670 which di scl oses the

constitution using ReFerl iH@MERNFi@sa PAUGHA (38,0fa VoRfiuniidaeadieal
convertors as the discharging portion of the electricity-heat converter or.
Japanese Pat enpilpe d-08pds Appinecaieidof ridm thie Efp4dly Wankh pirsciarsel04 he
constitution having the opening for absorbing pressure wave of heat energy
correspondent w©of tthe diesch®&lgimentpdO0i @md extends through the base

plate 106. The communication pipe 109 can extend into

the ink tank 110 through a supply port 120. A filter

109A is mounted at the distal end of the communication

pipe 109 to prevent air bubbles from entering from the

ink tank 110 to a supply tank chamber 104A. A heater

board 102B has electricity-heat converters (heaters) as



1 8 NOV ?00? - 14 Further, as the recording head of the full line type
having a length corresponding to the maxi mumw dth of recording medqj ym 2007
whi ch can be recorded by the recordi ng device, either the constitution
which satisfies its length by conbi Fation of a plurality of recordi ng heads
as disclosed in the above-nentioned specifications or the constitution as
one recording head integrally fornmed may be used, and the present invention
can exhibit the effects as described abovefurther effectively. In addition,
the present invenledcdidrs 2fdreft igeh dr@it v Q@M hadsk &dn f hea ftepl y
exXxchangeabl e chip type which énables electrical connection to the nmain

devi ce or suppiplaafe VORI riemddid ifRid Wit cchebyhetidry bward eX02m tdie mai n
device, or for the case by use of a recording head of the cartridge type
provi ded i nt egrcainsit idm ttehehree doridiatg dme g rittised fLO2A sdTheakiforeon e a
restoration neans for the recording head, a prelimnary auxiliary neans,
etc. provided dajteediconmgonts ild22f thee Yispddlipatheweomnwtichelpg esent
invention is preferable, because the effect of the present invention can be
further stabil widdh thasifand Shenslasmast Lhipsid Rianbrer iR Fepeindng
recordi ng head, cappi ng neans, cleaning neans, pressurization or aspiration
nmeans, el ectri c‘-intky-ﬁ%é’é‘t e PR TNk e heldft 4 PRt cfepRlvnkng 1t

prelimnary he%{i means a%%ordLn tot. conbi nati on, of these, 1 8 NOV
207 - 15 ~and % T S i VE RAYRAS fHSY abl e recording to

perform prelimnary ﬂﬁi | S [ igg r 0 '
recording. Farther, fggq%erhe rgéo%g{r{]ng%c}%!eoﬂ%aane r C@?@I ngége%cgﬂ)‘etﬁ%k
present 1 nvent iyl S RK! P e foddath TiRfo N iU EL8 %R eERE ALl mode
only of a primary stream col or such as ack etc., but also a device

equi pped wi th alardkeasto ane aofdjméa@ilordiﬁr{&irmed:%frénO_éréékbliﬁol or by
col or m xi ng, whether the recording head nmay be either integrally

constituted or Fignbidred it phisAlt iMeTO&ponT Ringd et W reldtfspd Ldn
ink-jet cartridge including an ink-jet head body and an ink storage portion

whi ch incl ude couflace) ofe ey propspeicin 6y .andechekopeningelpdr foomed
i ncl udes an absorbi ng nenber, while the ink-jet head body includes an ink
communi cat i on pirpeche wald woricyy L1176 of the ink tank 110, the wall
portion 117A is widened outward. At the same time, the
communication pipe 109 enters into the supply port 120.
When the projection 107 is located at a position
perfectly opposite to the opening 117, the wall portion
117A returns to the initial position by its spring
force. The projection 107 is perfectly fitted in the
opening 117 to obtain a mounted state shown in
Fig. 3B. The guide port at the distal end of the
communication pipe 109 abuts against the absorbing
member 112, thereby obtaining good ink communication.
In Fig. 3B, an O-ring 122 serves as a sealing member
for appropriately sealing the ink at the supply port
120.

With the above arrangement, the head element 100



W claim L Au ink jet cartridge including an ink jet head body ha iq@ Zﬂm
ejection port and as energy generating clenent for generating energg g

for ejecting ink, said energy generating el enment being arranged in arranged
dence with said ejection port, nerd as tal ¢ storage portion for storing ink
to be supplied to said ink jet had body, said ink stoke portion bring
integrally nmountable to said ink-jet head body) wherein said ink-jet had
body and said ink storage portion includes respective coupling nmenber

coupl ed to eaddurptbeercafacteiingd ncheofirsaitthriknkl jetbhedinbbayihseraidgi nk
storage portion; said ink storage portion includes as absorbing nmenber for
absor bi ng i nk ihe dJeall iglendror &0 pardo athesaichla sanpl Y1 poin £be suppl yi ng
ink to said ink-jet head body; sad aid ink-jet head body includes as ink
commruni cat i on dii e § itwerireti dattend 3 X fowain Kipn Thapl wvhghofitsai d
coupling nenebers daring nounting of said ink-jet head body on said ink
storage portioregoining any iqpetdatiadadgly aoradhgring d TENcaddafbAncati on
pipe is held in pressure abutnent with said absorbi ng nenber to conpress
sai d absorbin Rk S RiRe Q9 ranneiRd il the dheRf sismggé

ohfe
portion are coupled to each other by sajd coupli menbers, 1...A cartridge
according to c]tcgd mh S, IRARF R p‘irﬂ?}gtﬁfgﬁb]gfoco?ﬁ) i’sEsadbﬁF’?ion
formed on said ink jet head body ,and. an eni.ng formed in id_ink storage
portion and enegfb‘ge%éﬁ S FIHEY % o’j'ﬂ%ﬁ oL %69 a{“%g%e'f)fligi'dtbﬁﬁeg’?or age
portion which t 'g ARE 1.ng. has ticity. 3. A cartridge
according to C{%Jﬂfﬁ?&}[ﬁ% hgr}}égéorrprl s%%@lag?ﬁ‘fe%?éf orned at said
i nk-introduci ng pornofpsalghéd {?ggggm | Ofy, P . 8-t foRar 1 phdge
according to claim Zr,] V\}/r)1er etlg% S;al e_rg%’e(r)@? atﬁogj dcerrent is an ©
el ectricity- he@d RVt e frEadBEmEn g deRt tifdEsS¥niggsALEar brkedge
according to claim1l wherein said absorbi ng nenber consists essentially of
a porous naterfeimed. ir\ tthee twa g pHceinsts NOLIX of athve linkheaaknliai.d
absor bi ng menber consists essentially of fibers. 7. A cartridge according
to claiml, whewrimg sedunting gythenereieayien eb@htis sengagedcivithetheani ca
con verter including a piezoelectric denent) 1 8 NO V 2002 - 17 8. A
cartridge acco?RRmENG ol 7 Pmytileing nfiewibilityion ehestikity effect ed

fromsaid ejection port is substantially the sane,a a direction for is
whi ch the ink ?%esﬁékiiEﬁF?kP@r%;ﬁ%sitﬁQWFY?FsaFH1$n%gféﬁgﬁﬁﬁﬂtbﬁéy Rer e

said energy generating, elenent_is.arranged. 9. A cartid according to
claiml, mhere?ﬁb¥ﬁﬁa%+f%dT?€hf}ﬂ%'irﬁb?seﬁﬁﬁﬁ}%d ??%nvgg}dp8f5&990n port
is different f i kecti [ ' e _Jnk J uppl | he position
in said ink;je{ﬁﬂ%gn%%%yﬁé%gg%vga?géég%%g§t%éne$§?$pgge#gge%glﬁs_arranged.
0. A Cartr'dgﬁg@@f&ﬁdlrﬁAtﬁsciﬁ%ﬂal)tM@Q%Eb é@foﬂ'i@??hgp ble ink is
ejected from:aid ejection port substantially perpendicnlfar to a diction
in which the isippsree@pbyed $prihe POStheé ODiked 888 dbiakedebult@agdhody when
said energy generating denent 1s arranged. ii. A cartidge according to
claiml) farthen thvsngapéyurthe sprojegeionob0Pois sretPachedainwiadde
according to claiml, further having plural said ejection ports. 13. A
cartri dge accodédrhggtmoehbing! 2, Wherrthe sadjlechkonelOBodpprses fthlel -1 i ne
type hesd having said plurality of ejection gorts in cortespaodence with a
width of a rec@PGPh@9n£H7unit 1s fitted in the opening 117 by the

biasing force of the spring.

In this embodiment, the head element 100 is formed
integrally with a relatively elongated base plate 106.
By utilizing this portion, mounting operations including
positioning can be further facilitated, and the mounted

state can be further guaranteed.



14. An ink jet apparatus conprising an ink jet cartridge and a nenfﬁropgmz
mounting md ink jet cartidge said ink-jet cartridge including an @-

head body having as ejection port and an energy generating denent for
generating energy used for ejectind0ink, said energy generating el ement
bei ng arranged in correspon- dence with said ejection port) sad as ink
storage portion for storing ink to be supplied to said ink-jet head body)
said ink storage portion being integrally nmounted to said ink-jet head
body, wherein: sai ¢ignk 4 ghoiead e Alte ddt ivhe U AISPBdsON | ngl udes
respective coupling nmenbers which are coupled to each other upon nounting
of sand i nkj ethieadmpedy med tSalad s ade0lcF) & P LU tHEN 15 ahshibdik B1®rage
portion includes an absorbi ng menber for absorbing ink in said ink storage
portion and afrsypeldy ipOfthel @l emepit) Witeg dgek plor tiiaird 1 X0A jef tieadidedy; and
said ink jet head body includes an ink conmunication pipe inserted into

sai d supply parhkupgdld deupl itrgpeafeds audt famep|lil8h ragdiarst denialy teint i ng of
said i nkjet head body on said ink storage portion so that an

i nk-i ntroduci mgapoendofofsdihg baisec@habe 1 iakutspe I the debutpe@dssure
abutment with said absorbing nenber to conpress said absorbing nenber when
said ink jet séadebedpvwandnsFiig@-i ¥k the oeieorizyee 107 &@retorage portion
are coupled to each other by said coupling nenber 15. An apparat us

according to PeSLhipped \wditd FheyioPrBREs g Trerthd RITAFIQRIAI proj ect i on

f d idink-jet h hod d i f d | id, ipk st

bor L1 on_and eRSEIERHEN LY 7 B IEEL AT el hartobr=iae) | Farded: age
ti whi ch , ds t i i fl 16 t

b1 on Wbt cousgenanl g seoosnan e [Le oy on poapts £13 (o,

i ntroduci ng Piag_%qr}e]'[} WA HR R gjgéaiegcq_réﬁ hg to claiml4, wherein said

energy generating elements 1s ricity-heat converter for generating
heat energy. 18. AMARPIFIIF id@ARAI RehdrD tHH Nfedd)e VéiREn €2l o apsoedi ng
menber fly of a porous material. 19. An apparatus according to claim 14)
whoa sai d abs@eimmntEtben aesiisiks dartd fidershe feanesdyoficEne dbaget O
claim14) wherein aid energy generating elenent is an el cotro-nechanical
converter inclpiditeg 1 §isdnds eggainstelttrentapeied fsuafaee al L8Aacfotbeng to
claim14) wherein the direction the ink a ejected fromsaid ejection port

i s substanti aldbptnentsaamber LB edin drhis s#ate, tthkeiokeratiandlied to
the portion in said ink-jet head body where aid energy generating el enent

i s arranged. ZMoYh dpFaidt us @ A PEEo RAEHFTE (e eEhe direction

the "salt is ejected framsaid ectio ort is dif ent_frosts, a
direction is WHTHS AU Q@&plq%aﬂ? }He ﬁﬁfgftbg ol nIEaPaéi‘Flk?Pet head
body where sai V. gener.at e [ S r d 3 . a us
according to cI a?fn]%e‘i%n%geﬁé &%eoejd?ér%%ﬁl%nlﬁe T Al F%g_efgéﬁéﬁggr%#éai d
e ection POrt dife Sl AlHd A Yre ! G1A 86 106 3 &1 6PGLACRAR nBRI ERe! e
ink is supplied to the position is sard ink jet head dy ere acid energy

generating el ef@ottdrik AAYRNGYEkheldkaf¥r SPPREAEMSe 2l IBAY £RepEBYE 14) _
wherein aid nmenber noves said cartridge for printing on a record i ng nmedi um

I's. An appar atfisr g€ rass\gr iy d atadil e fslimesd havavg. pl ural aid energy
generating el enents. Z6. An apparatus according to claim 14) farther having
plural aid ejecti omapoiescribed above, according to this embodiment,

the recording head element can be appropriately

connected to the ink tank by a simple operation. At the

same time, a good ink communication state can be

obtained. Therefore, the process for manufacturing the

recording head can be simplified, and the manufacturing

cost becomes low. When the ink is consumed to a very



Z'1l. An apparatus according to claimZ6, wherein said ink jet body is
full-Line type head having aid plurality of ejection ports in corrds&&&ﬂﬂmb
with a width of a recordi ng nedi um

.AA. A Auf . A@ Asu. AGN. A. ANS. As. AL(TALA. A{ Y. Ah3l . A& ASUy. Ah, . A )W |5eRz D|
@@t } xrmhc"YT] ca] ca] ca] ca] c&a] ca] c”*a] ca] ca] ca] c&a] c: a]ca]ca]ca]caLﬂcaLﬂca
U c”a] ca] ca] caU] ca]c™a U cta]ca]caljctalcTaljcaUcajca t
\ @ b\ ~6Wm\[ _| w mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”*a] cal] ca]
cay ca] cal] ca%al‘zakﬁahﬁe%faksaL-caLea] ¢abcakaal edeilent which is more
\ "l #9986 ---.1222468#8%¥829?: } xsni d_Z] ca] | ca] ca] ca] c(a] ca] ca]
ca] ca] ca] ca]j Caéﬁé}.-ﬁﬁl@é] eahﬁabeabeahéabéabcabﬁakqamdh@a]tm] dakcalseika] c(a] c
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EEEFFF3F>FEFzt oi d"YS} xsni U] ca] cal] ca] caU] ca] cal] ca] cal] ca] cal] ca] cal] ca] caU
]ca]caU]ca]caU]ca]CAQF@aPcaU]&aUFbaUPcaFeaU]é&M@ﬂQhﬂﬂ(ﬁﬂjﬂﬂﬁ G1JJJ
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a] ca] ca] ca] ca] €é6pesLbad| akpral| EBREBULE8aPERYVEEBFC 20 dANJ&tc ZRSAFSdIITa) ca
RXaXhX6Y7Y,;
YLYSY{[[ aaaaaaB§BBbHBEEERA/ éZE%H&?EHBChQSer?‘FM (bagd glensndd] &2 &§ cay

ca] cal] ca] cal] ca ca ]calc ca

U\/} caﬂ ca{J] cg% 83%)]12% 88*‘ %Fg] g? &B dggg‘gﬂd&d‘i‘iﬂd %&ﬁ&&dé‘é&oexee{ uoj d
YSke_YTni U] ca aU] ca] cal] ca
ca]caU]caFlaUF%%ﬁbgﬂgkéﬁég ca?gguﬁbgggggeeggbgk§%§l%ﬁékﬂffggg;%@@g%
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caU]ca]caU]ca]caU]ca]caU]chcaU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]c
a] cal] ca] cai j kgenera¢ing element for generating energy for injecting
hRhUhbhehnhrhhh:i=iFiNiiiiijjj"jA ij{vpke ZUke YTni U] ]cal] ca] cal] ca] cal] ca]
caLﬂca]caU]ca]eaup@a]maU]@ahpawpeapcaéh¢ahga6wgﬂanﬂﬂaﬁﬂwmnq(ﬁﬁ(&nﬂca]ca]ca

U ca]calUca )W |fH10% o0& ()- 10% o0& ()- 10% o0& ()- nl0% o0& ()-910% o& () -
3f 109Z0Zo& () elegtsdcltysarak- cQIYRFrder( haviam® deyhing resbst@y )and
Y%d0% o& ()-1 1Q%
electrodes connected to the heating resistor, or a
piezoelectric element serving as an electromechanical
converter.
In the ink-jet head used in the present invention,
the direction for injecting an ink from the injection
ports may be the same as or different (e.g.,
perpendicular to each other) from the direction for

supplying an ink to the position in the ink path where

the energy generating element is arranged.
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The present invention brings about excellent

effects particularly in a recording head, recording

device of the bubble jet system among the ink jet

recording system.

As to its representative constitution and

principle, for example, one practiced by use of the

basic principle disclosed in, for example, U.S.

Patents 4,723,129 and 4,740,796 is preferred. This

system is applicable to either of the so called on-

demand type and the continuous type. Particularly,

the case of the on-demand type is effective because,

by applying at least one driving signal which gives

rapid temperature elevation exceeding nucleus boiling

corresponding to the recording information on an

electricity-heat convertors arranged corresponding

to the sheets or liquid channels holding liquid (ink)

heat energy is generated at the electricity-heat

convertors to effect film boiling at the heat acting

surface of the recording head, and consequently the

bubbles within the liquid (ink) can be formed

corresponding one by one to the driving .signals.

By discharging the liquid (ink) through an opening

for discharging by growth and shrinkage of the bubble,
at. least one droplet is formed. By making the driving

signals into pulse shapes, growth and shrinkage of the

bubble can be effected instanfly and adequately to

accomplish more preferably discharging of the liquid
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As the driving signals of such pulse shape, those as
disclosed in U.S. Patents 4,463,359 and 4,345,262 are
suitable. Further excellent recording can be performed
by employment of the conditions described in U.S.
Patent 4,313,124 of the invention concerning the
temperature elevation rate of the above-mentioned
heat acting surface.

As the constitution of the recording head,
in addition to the combination constitutions of
discharging orifice, liquid channel, electricity-
heat converter (linera liquid channel or right angle
ligquid channel) as disclosed in the above-mentioned
respective specifications, the constitution by use of
U.s. Patent 4,558,333, 4,459,600 disclosing the
constitution having the heat acting portion arranged
in the flexed region is also included in the present
invention. In addition, the present invention can
be also effectively made the constitution as disclosed
in Japanese PRatent Laid-~-Open Application No. 59-123670
which discloses the constitution using a slit common
to a plurality of electricity-heat convertors as the
discharging portion of the electricity-heat converter
or Japanese Patent Laid~-Open Application No. 59-138461
which discloses the constitution having the opening
for absorbing pressure wave of heat energy corres-

pondent to the discharging portion.
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Further, as the recording head of the full
line type having a length corresponding to the maximum
width of recording medium which can be recorded by the
recording device, either the constitution which
satisfies its length by combination of a plurality
of recording heads as disclosed in the above-mentioned
specifications or the constitution as one recording
head integrally formed may be used, and the present
invention can exhibit the effects as described above -
further effectively.

In addition, the present invention is effective
for a recording head of the freely exchangeable chip
type which enables electrical connection to the main
device or supply of ink from the main device by being
mounted on the main device, or for the case by use
of a recording head of the cartridge type provided
integrally on the recording head itself.

Also, addition of a restoration means for
the recording head, a preliminary auxiliary means,
etc. provided as the constitution of the recording
device of the present invention is preferable, because
the effect of the present invention can be further
stabilized. Specific examples of these may include,
for the recording head, capping means, cleaning means,
pressurization or aspiration means, electricity-heat
convertors or another heating element or preliminary

heating means according to -a combination of these,
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and it is also effective for performing stable recording
to perform preliminary mode which performs discharging
separate from recording.

Further, as the recording mode of the recording
device, the present invention is extremely effective
for not only the recording mode only of a primary
stream color such as black etc., but also a device
equipped with at least one of plural different
colors or full color by color mixing, whether the
recording head may be either integrally constituted

or combined in plural number.

This invention relates to an ink-jet cartridge
including an ink-jet head body and an ink storage
portion which include coupling members, respectively.
The ink storage portion includes an absorbing member,
while the ink-jet head body includes an ink

communication pipe.
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We claim: )
L An ink-jet cnrtndge including an ink-jet head body
having an ejecnon port and an encrgy generating cle-

ment for gencuung energy used for ejectmg ink, said

energy zmennng clement being arranged in correspon-
dence with said ejection port, and an ink storage portion
for storing ink to be supplied to said ink-jet head body,
said ink storage portion being integrally mountable to
said ink-jet head body, wherein:
mdmk-)ethudbodyandmdmkstoragepomon
include respective coupling members coupled to
each other upon mounting of said ink-jet head body
to said ink storage portion;
said ink storage portion includes an absorbing mem-
ber for absorbing ink in said ink storage portion and
a supply port for supplying ink to said ink-jet head
body; and
said ink-jet head body includes an ink communication
Pipe inserted into said supply port upon coupling of
said coupling members during mounting of said
ink-jet head body on said ink storage portion so
that an ink-introducing port of said ink communi-
cation pipe is held in pressure abutment with said
absorbing member to compress said absorbing
member when said ink-jet head body and said ink
storage portion are coupled to each other by said
coupling members.

2. A cartridge according 10 claim 1, wherein said
coupling member comprise a ponion formed on said
ink-jet head body and an opening formed in said ink
storage portion and engageable with said projection,
and a part of said ink storage portion which corresponds
to said opening has clasticity.

3. A cartridge according 1o claim 1, forther compris-
ing a filter formed at said ink-introducing port of said
ink communication pipe.

4. A cartridge according to claim 1, wherein said
energy generating element is an -electricity-heat con-
verter for generating heat energy.

5. A cartridge according to claim 1, wherein said
absorbing member consists essentially of a porous mate-
rial.

6. A cartridge according to claim 1, wherein said
absorbing member consists essentially of fibers.

7. A cartridge according to claim 1, wherein said
energy generating element is an electromechanical con-
verter including a piezoelectric element.

10\
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where said energy generating element is arranged.
9. A cartridge according to claim 1, wherein the
direction the ink is ejected from said ejection port is
different from a direction in which the ink is supplied to
the position in said ink-jet head body where said energy
generating element is arranged.
10. A cartridge according to claim 1, wherein the
direction the ink is ejected from said ejection port is
substantially perpendicular to a direction in which the
ink is supplied to the position in said ink-jet head body
where said energy generating element is arranged.
11. A cartridge according to claim 1, further having
plural said ejection ports.
12. A cantridge according to claim 1, further having
plural said ejection ports.
13. A cartridge according to claim 12, wherein said
ink-jet body is a full-line type head having said plurality
of ejection ports in correspondence with a width of a
recording medium.
14. An ink-jet apparatus comprising an ink jet car-
tridge and 2 member for mounting said ink-jet cartridge,
said ink-jet cartridge including an ink-jet head body
having an ejection port and an energy generating ele-
ment for generating energy used for ejecting ink, said
energy generating element being arranged in correspon-
dence with said ejection port, and an ink storage portion
for storing ink to be supplied to said ink-jet head body.
said ink storage portion being integrally mounted to
said ink-jet head body, wherein:
said ink-jet head body and said ink storage portion
include respective coupling members which are
coupled to each other upon mounting of said ink-
Jjet head body to said ink storage portion;

said ink storage portion includes an absorbing mem-
ber for absorbing ink in said ink storage portion and
a supply port for supplying ink to said ink-jet head
body; an

said ink-jet head body includes an ink communication

pipe inserted into said supply port upon coupling of
said coupling members during mounting of ssid
ink-jet head body on said ink storage portion so
that an ink-introducing port of said ink communi-
cation pipe is held in pressure abutment with said
absorbing member 1o compress said absorbing
member when said ink-jet head body and said ink
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storage portion and engagesble with said projection,
and & part of said ink storage portion which corresponds
to said opening has elasticity.

16. An apparatus according to claim 14, further com-
prising a filter formed at said guide port of said ink-
introducing pipe.

17. An apparatus according to claim 14, wherein said
energy generating element is an electricity-heat con-
verter for generating heat energy.

18. An apparatus according to claim 14, wherein said
absorbing member consists essentially of a porous mate-
rial,
19. An apparatus according to claim 14, wherein said

absorbing member consists essentially of fibers.

20. An apparatus according to claim 14, wherein said
energy generating element is an electro-mechanical
converter including a piezoelectric element.

21. An apparatus according to claim 14, wherein the
direction the ink is ejected from said ejection port is
substantially the same as a direction in which the ink is
supplied to the position in said ink-jet head body where
said energy generating element is arranged.

22. An apparatus accerding to claim 14, wherein the
direction the ink is ejected from said ejection port is
different from a direction in which the ink is supplied to
the position in said ink-jet head body where said energy
generating element is arranged.

23. An apparatus according to claim 14, wherein the
direction the ink is ejected from said ejection port is
substantially perpendicular to a direction in which the
ink is supplied to the position in said ink-jet head body
where said energy generating element is arranged.

24. An apparatus according to claim 14, wherein said
member moves said cartridge for printing on a record-
ing medium.

25. An apparatus according to claim 14, further hav-
ing plural said energy generating elements.

26. An apparatus according to claim 14, further hav-
ing plural said ejection ports.

Z7. An apparatus according to claim 26, wherein said
ink-jet body is a full-line type head having said plurality
of ejection ports in correspondence with a width of a
recording medium.



